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________________________________ 

 

ɺʉʊʋʇ 

 
ʉʫʯʘʩʥʘ ʪʝʦʨʽʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʙʽʣʴʰ ʷʢ ʟʘ 40 ʨʦʢʽʚ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʚʜʷʢʠ ʟʫʩʠʣʣʷʤ ʽʥʦʟʝʤʥʠʭ ʪʘ 
ʚʽʪʯʠʟʥʥ̫ʠʭ ʘʚʪʦʨʽʚ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʫ ʛʘʨʤʦʥʽʡʥʫ ʥʘʫʢʫ ʟʽ ʩʚʦʾʤʠ 
ʟʘʢʦʥʘʤʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʪʚʦʨʶʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʣʠʰʝ 
ʧʽʜʢʨʝʩʣʶ ̒ʚʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʫ. ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦ-
ʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʧʨʠʧʠʥʠʣʦ ʙʫʪʠ ʟʘʚʜʘʥʥʷʤ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʽʩʪʽʚ. 
ɺʦʥʠ ʟʙʠʨʘʶʪʴʩʷ ʫ ʚʝʣʠʢʽ ʢʦʣʝʢʪʠʚʠ, ʷʢʽ, ʩʚʦʁ̒ ʯʝʨʛʦ ,ʁ ʧʦʜʽʣʷ-
ʶʪʴʩʷ ʥʘ ʛʨʫʧʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʫʟʛʦʜʞʝʥʦ ʾʚʟʘʻʤʦʜʽʾ. ʆʩʥʦʚʥʠʡ 
ʥʘʛʦʣʦʩ ʧʨʠ ʮʴʦʤʫ ʩʪʘʚʠʪʴʩʷ ʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥ̔ 
ʟʜʽʙʥʦʩʪʽ ʤʝʥʝʜʞʝʨʘ ʯʠ ʢʝʨʽʚʥʠʢʘ ʧʨʦʝʢʪʫ, ʟʘʚʜʘʥʥʷ ʷʢʦʛʦ ʧʦʣʷʛʘʻ 
ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʢʥ̔ʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 
ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʝʦʨʝʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʧʦʩʽʙʥʠʢʘ ʻ ʥʘʚʯʘʥ-

ʥʷ ʩʪʫʜʝʥʪʽʚ ʩʭʝʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ (ʇɿ). ʇʨʠ ʮʴʦʤʫ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʪʘʥʥʷʤ ʦʙˇʨʫʥ-
ʪʦʚʘʥʦʩʪʽ ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ, ʛʨʘʤʦʪʥʦʤʫ ʬʦʨʤʫʣʶʚʘʥʥ ʁ
ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ, ʦʚʦʣʦʜʽʥʥʶ ʥʘʚʠʯʢʘʤʠ ʟʘʩʪʦ-
ʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʤʝʥʝʜʞʝʨʘ ʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ, ʚʠʢʦ-
ʨʠʩʪʘʥʥ ʁʥʘʷʚʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. ʈʦʟʛʣʷʜ ʮʠʭ ʧʠʪʘʥʴ ʥʝʤʦʞ-
ʣʠʚʠʡ ʙʝʟ ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʦʩʥʦʚʘʤʠ ʘʥʘʣʽʟʫ ʧʨʘʚʠʣʴʥʦʩʪʽ 
ʨʦʙʦʪʠ ʧʨʦʛʨʘʤ ʪʘ ʾʭ ʪʝʩʪʫʚʘʥʥʷ. ʊʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʧʦʩʽʙʥʠʢʘ 
ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʨʠʢʣʘʜʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʟʘʩʦʙʽʚ 
ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʪʘʢʠʭ, ʷʢ Microsoft Project, IBM Rational Rose, ʤʦ-
ʚʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʉ++ ʪʘ ʽʥ. 
ʆʙʤʝʞʝʥʠʡ ʦʙʩʷʛ ʧʦʩʽʙʥʠʢʘ, ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʝʜʫʩʽʤ ʯʘʩʦʤ, ʱʦ ʚʽʜ-

ʚʦʜʠʪʴʩʷ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 
ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʤʽʞ ʪʝʦʨʝʪʠʯʥʦʶ ʪʘ ʧʨʘʢʪʠʯʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʢʫʨʩʫ, ʥʝ 
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ʜʦʟʚʦʣʷ ̒ʨʦʟʛʣʷʥʫʪʠ ʟʘʟʥʘʯʝʥ ̔ʧʠʪʘʥʥʷ ʨ̌ʫʥʪʦʚʥʦ. ɼʝʷʢʽ ʟ ʥʠʭ ʟʛʘʜʫ-
ʶʪʴʩʷ ʣʠh ʝ ʚ ʤʝʞʘʭ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʚʜʘʥʥʷ. 
ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʫ ʧʦʩʽʙʥʠʢʫ ʧʨʠʜʽʣʷʻʪʴʩʷ ʫʚʘʛʘ ʥʝ ʣʠh ʝ  

ʬʦʨʤʫʚʘʥʥʶ ʧʨʘʚʠʣʴʥʠʭ ʧʦʛʣʷʜʽʚ ʥʘ ʩʫʯʘʩʥʠʡ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ 
ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʘʣʝ ʽ ʤʝʪʦʜʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮ ̔ʩʪʫʜʝʥʪʽʚ ʷʢ ʤʘʡ-
ʙʫʪʥʽʭ ʢʝʨʽʚʥʠʢʽʚ ʟʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. 
ɿʤʽʩʪ ʧʦʩʽʙʥʠʢʘ ʫʤʦʚʥʦ ʧʦʜʽʣʝʥʦ ʥʘ ʯʦʪʠʨʠ ʯʘʩʪʠʥʠ. ʇʝʨʰʘ  

ʯʘʩʪʠʥʘ ʚʢʣʶʯʘʻ ʚʩʪʫʧ ʪʘ ʯʦʪʠʨʠ ʨʦʟʜʽʣʠ ʽ ʤʽʩʪʠʪʴ ʩʠʩʪʝʤʦʫʪʚʦʨʶ-
ʚʘʣʴʥʽ ʧʦʥʷʪʪʷ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʚʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢ-
ʪʽʚ ʪʘ ʩʠʩʪʝʤ, ʧʦʨʷʜʦʢ ʩʢʣʘʜʘʥʥʷ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦ-
ʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʾʾ ʞʠʪʪʻʚʠʡ ʮʠʢʣ, ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 
ʜʦ ʮʽʣʝʡ, ʱʦ ʩʪʘʚʣʷʪʴʩʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʦʙô̒ ʜʥʘʥʥʷʤʠ ʧʨʦʚʽʜʥʠʭ 
ʬʘʭʽʚʮʽʚ ʩʚʽʪʫ SWEBOK, ʘ ʪʘʢʦʞ ʽʥʩʪʨʫʤʝʥʪʠ ʤʝʥʝʜʞʝʨʘ ʱʦʜʦ ʢʝ-
ʨʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 
ɼʨʫʛʘ ʯʘʩʪʠʥʘ (ʨʦʟʜʽʣʠ 5ï7) ʤʽʩʪʠʪʴ ʙʣʦʢ ʧʠʪʘʥʴ ʟʽ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. ʅʘ ʧʨʠʢʣʘʜʘʭ ʥʘʚʦʜʷʪʴʩʷ ʧʽʜʭʦʜʠ 
ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʜʦʤʠʭ ʤʦʜʝʣʝʡ 
ʢʝʨʫʚʘʥʥʷ. ʎ̔ ʤʦʜʝʣʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 
ʢʝʨʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ. ɿʘʚʝʨʰʫʪʁʩɹ ̫ʨʦʟʜʽʣʠ ʧʠʪʘʥʥʷ-
ʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 
ʋ ʪʨʝʪʽʡ ʯʘʩʪʠʥʽ (ʨʦʟʜʽʣʠ 8ï10) ʧʦʜʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʝʘʣʽ-

ʟʘʮʽʶ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. ʉʪʠʩʣʦ ʚʠʢʣʘʜʘ-
ʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: 
ʘʙʩʪʨʘʛʫʚʘʥʥʷ, ʽʥʢʘʧʩʫʣʷʮʽʷ, ʥʘʩʣʽʜʫʚʘʥʥʷ ʪʘ ʧʦʣʽʤʦʨʬʽʟʤ. ʎʽ 
ʧʨʠʥʮʠʧʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʪʘʢʠʭ ʙʘʟʦʚʠʭ ʧʦʥʷʪʴ, ʷʢ 
ʦʙô̒ ʢʪ, ʢʣʘʩ ʪʘ ʾʭ ʚʟʘʻʤʦʚʧʣʠʚ, ʷʢʽ ʥʘʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ̔ʥ-
ʩʪʨʫʤʝʥʪ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʨʦʙʥʠʢʘ ï ʜʽʘʛʨʘʤʠ UML. 
ʄʘʪʝʨʽʘʣ ʦʭʦʧʣʶʻ ʩʪʘʪʠʯʥʝ, ʜʠʥʘʤʽʯʥʝ ʧʦʜʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘ-
ʤʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ ʥʝ ʣʠʰʝ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʫ, ʘʣʝ ʽ 
ʟʘʤʦʚʥʠʢʫ,  ̔ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʛʝʥʝʨʘʮʽʾ ʢʦʜʫ. 
ʋ ʯʝʪʚʝʨʪʽʡ ʯʘʩʪʠʥ ̔(ʨʦʟʜʽʣʠ 12ï14) ʤʽʩʪʠʪʩɹ ̫ʽʥʬʦʨʤʘʮʽ ̫ʧʨʦ 

ʧʨʠʥʮʠʧʠ ʪʘ ʤʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ ʇɿ. ʏʝʨʝʟ ʚʠʤʽʨʶʚʘʥʩ̔ʪɹ ʢʽʣʴʢʽʩ-
ʥʠʭ ʪʘ ʚʠʟʥʘʯʝʥʽʩʪʴ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʇɿ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʚô̫ ʟʦʢ ʟ 
ʨʦʟʜʽʣʦʤ 1, ʫ ʷʢʦʤʫ ʥʘʚʦʜʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘ-
ʤʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʫʢʘʟʫʶʪʴʩʷ ʤʝʪʨʠʢʠ, ʟʜʘʪʥʽ ʚʠʟʥʘʯʘʪʠ ʷʢʽʩʪʴ 
ʇɿ ʪʘ ʚʧʣʠʥʫʪʠ ʥʘ ʡʦʛʦ ʷʢʽʩʪʴ ʱʝ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʥʘʙʫʚʘʻ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʜʦʟʚʦʣʷ ̒ʤʘʡʙʫʪʥʽʤ ʽʥʞʝʥʝʨʘʤ ʥʘʙʫʪʠ ʥʘʚʠʯʦʢ 

ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ. 
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ɯ. ʄʆɼɽʃɯ ɾʀʊʊɭɺʆɻʆ ʎʀʂʃʋ  

ɼʃʗ ʈʆɿʈʆɹʃɽʅʅʗ ʇʈʆɻʈɸʄʅʀʍ ʉʀʉʊɽʄ 
 

1. ʇʈʆɻʈɸʄʅɸ ɯʅɾɽʅɽʈɯʗ ʗʂ ʌɸʍ.  
ɹɸɿʆɺɯ ʇʆʅʗʊʊʗ ʇʈʆɻʈɸʄʅʆɰ ɯʅɾɽʅɽʈɯɰ 

1.1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʜʠʩʮʠʧʣʽʥʫ 

ɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʜʠʩʮʠʧʣʽʥʘ, ʱʦ ʦʭʦʧʣʶʻ 

ʘʩʧʝʢʪʠ ʩʪʚʦʨʝʥʥʷ ʇɿ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʩʪʘʜʽʾ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʥʠʭ 

ʚʠʤʦʛ ʜʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʉʫʙô̒ ʢʪʘʤʠ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʽʥʞʝʥʝʨʠ, ʬʘʭʽʚʮʽ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ 

ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ. ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʤʝ-

ʪʦʜʠ ʽ ʟʘʩʦʙʠ ʪʘʤ, ʜʝ ʮʝ ʧʦʪʨʽʙʥʦ, ʟʘʚʞʜʠ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʨʽʰʠʪʠ 

ʟʘʚʜʘʥʥ,̫ ʥʘʚʽʪʴ ʷʢʱʦ ʧʨʠʜʘʪʥʦʾ ʪʝʦʨʽʾ ʘʙʦ ʤʝʪʦʜʽʚ ʚʠʨʽʰʝʥʥʷ ʥʝ 

ʽʩʥʫʻ. ɯʥʞʝʥʝʨ ʨʦʟʫʤʽ,̒ ʱʦ ʚʥ̔ ʧʦʚʠʥʝʥ ʧʨʘʮʶʚʘʪʠ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʽ ʬʽʥʘʥʩʦʚʠʭ ʤʝʞʘʭ ʫʢʣʘʜʝʥʠʭ ʢʦʥʪʨʘʢʪʽʚ, ʪʦʙʪʦ ʚʠʨʽʫhʚʘʪʠ ʧʦʩʪʘʚ-

ʣʝʥʝ ʟʘʚʜʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚ. 

ʋ ʜʠʩʮʠʧʣʽʥ ̔ʥʝ ʨʦʟʛʣʷʜʘʁʪʴʩʷ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʩʪʚʦʨʝʥʥʷ ʇɿ. 

ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʪʘʥʥʷʤ ʢʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʦʤ ʩʪʚʦ-

ʨʝʥʥʷ ʇɿ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʩʦʙʽʚ, ʤʝʪʦʜʽʚ ʽ ʪʝʦʨʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. 

ʌʘʭʽʚʮʽ ʟ ʇɿ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʽʥʞʝʥʝʨʽʾ ʇɿ ʜʣ ̫ʚʠ-

ʨʽʝhʥʥʷ ʟʘʚʜʘʥʴ, ʟʥʘʭʦʜʷʪʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥ ̔ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɯʥʞʝʥʝʨʽʷ ʇɿ ʥʘʜʘʻ ʥʝʦʙʭʽʜ-

ʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʚʠʨ̔-

ʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ʎʝ ʥʝ ʚʠʢʣʶʯʘʻ ʪʚʦʨʯʦʛʦ, ʥʝʬʦʨʤʘʣʴ-

ʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʫ ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥʘʭ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʨʦʙʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʧʦʪʨʝʙʫʻ ʥʝʬʦʨʤʘʣʴʥʦʛʦ 

ʧ̔ʜʭʦʜʫ ʥʘ ʦʩʥʦʚʽ ʧʦʻʜʥʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʝʩʢʽʟʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ  ̔

ʚʽʜʧʦʚʽʜʥʦʛʦ ʇɿ. 

ʉʣʜ̔ ʨʦʟʨʽʟʥʶʚʘʪʠ ʽʥʞʝʥʝʨʽʶ ʇɿ ʪʘ ʽʥʰʽ ʢʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠ.  

ɯʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʤʧôʁ ʪʝʨʥʘ ʥʘʫʢʘ ʦʭʦʧʣʶʻ 

ʪʝʦʨʽʶ  ̔ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʦʙʯʠʩʣʚʁʘʣʴʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, 

ʪʦʜʽ ʷʢ ʽʥʞʝʥʝʨʽʷ ʇɿ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤʘʭ ʨʦʟ-
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ʨʦʙʣʝʥʥʷ ʇɿ. ɿʥʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʥʘʫʢʠ ʥʝʦʙʭʽʜʥʝ ʬʘʭʽʚʮʷʤ ʽʟ ʇɿ 

ʪʘʢ ʩʘʤʦ, ʷʢ ʟʥʘʥʥʷ ʬʽʟʠʢʠ ʽʥʞʝʥʝʨʘʤ-ʝʣʝʢʪʨʦʥʥʠʢʘʤ. 

ʅʘʪʝʧʝʨ ʽʥʞʝʥʝʨʽʷ ʇɿ ʦʭʦʧʣʶʻ ʪʘʢʽ ʥʘʫʢʦʚʽ ʥʘʧʨʷʤʠ, ʷʢʽ ʙʝʟʧʦ-

ʩʝʨʝʜʥʴʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʨʦʟʨʦʙʣʝʥʥʷʤ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʩʝʨʝʜ 

ʷʢʠʭ ʝʣʝʢʪʨʦʥʽʢʘ ʪʘ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʘ, ʘʨʭʽʪʝʢʪʫʨʘ ʢʦʤʧôʁ ʪʝʨʽʚ ʽ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. ɼʠʩʮʠʧʣʽʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʥʘʥ-

ʥʷʭ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʥʘ ʟʥʘʥʥʷʭ ʜʠʩʢʨʝʪʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ (ʨʠʩ. 1.1). 

 

 

ʈʠʩ. 1.1. ɯʥʞʝʥʝʨʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʽʥʞʝʥʝʨʽʾ ʇɿ 

 

ʌʘʭʽʚʮʽ ʟ ʇɿ ʨʦʟʨʦʙʣʷʶʪʴ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʷʢ̔ ʧʦʪʨʽʙʥ ̔

ʩʧʦʞʠʚʘʯʫ. ʈʦʟʨʽʟʥʶʶʪʴ ʜʚʘ ʪʠʧʠ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

1. ʇʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʘʙʦ çʢʦʨʦʙʢʦʚʝ 

ʇɿè, ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʘʪʴ ʘʚʪʦʥʦʤʥʽ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʨʦʜʘ-

ʶʪʴʩʷ ʥʘ ʨʠʥʢʫ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʨʠʢʣʘʜʘʤʠ ʮʴʦʛʦ ʪʠʧʫ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ  ̒ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʪʝʢʩʪʦʚʽ 

ʧʨʦʮʝʩʦʨʠ, ʛʨʘʬʽʯʥʽ ʧʘʢʝʪʠ  ̔ʟʘʩʦʙʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʘʤʠ. 

2. ʇʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʟʘʤʦʚʣʝʥʥʷ. ʎʝʡ ʪʠʧ ʧʨʦ-

ʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʢʣʶʯʘ ̒ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʨʠʩʪ-

ʨʦ̫ʤʠ, ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʘʥʥʷ ʧʝʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʘʙʦ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʪʦʱʦ. 

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʥʠʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦ-

ʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽ ʁʚʠʤʦʛ ʜʦ 

ʥʠʭ ʨʦʟʨʦʙʣʷʻ ʢʦʤʧʘʥʽ-̫ʚʠʨʦʙʥʠʢ. ɼʣʷ ʟʘʤʦʚʣʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʩʧʝʮʠʬʽʢʘʮʽ ʁʨʦʟʨʦʙʣʷʻ ʦʨʛʘʥʽʟʘʮʽ,̫ ʷʢʘ ʢʫʧʫ̒  ʮʝʡ ʧʨʦ-

ʜʫʢʪ. ʉʧʝʮʠʬʽʢʘʮʽʷ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʥʠʢʘʤ ʇɿ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʫʜʴ-

ʷʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 
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ɺʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʦʤʠʣʦʢ ʫʥʘʩʣʽʜʦʢ ʤʦʜʝʨ-

ʥʽʟʘʮʽʾ ʇɿ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥʠ ʚʠʤʦʛ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʜʦ ʩʪʚʦʨʶʚʘ-

ʥʦʾ ʩʠʩʪʝʤʠ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʚʠʤʦʛ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ. 

1.2. ʉʠʩʪʝʤʘ ʪʘ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ 

ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʦʭʦʧʣʶʻ ʧʨʦʮʝʩʠ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʠʬʽʢʘʮʽʡ, 
ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ, ʫʧʨʦʚʘʜʞʝʥʥʷ  ̔ʩʫʧʨʦʚʦ-
ʜʞʝʥʥʷ ʩʠʩʪʝʤ ʷʢ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ. ʌʘʭʽʚʝʮʴ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ ʨʦʟʨʦʙ-
ʣʝʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʥʝ ʟʦʩʝʨʝʜʞʝʥʠʡ ʣʠh ʝ ʥʘ ʇɿ, ʚʽʥ 
ʧʨʠʜʽʣʷʻ ʦʜʥʘʢʦʚʫ ʫʚʘʛʫ ʇɿ, ʘʧʘʨʘʪʥʠʤ ʟʘʩʦʙʘʤ ʽ ʟʘʩʦʙʘʤ ʚʟʘʻʤʦʜʽʾ 
ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʩʠʩʪʝʤʥʦʤʫ ʦʪʦʯʝʥʥ.ʁ ɺʽʥ ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʾ, 
ʷʢʽ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʩʠʩʪʝʤʘ ʽ ʜʣʷ ʷʢʠʭ ʚʦʥʘ ʙʫʜʫʻʪʴʩʷ, ʘ ʪʘʢʦʞ 
ʚʟʘʻʤʦʜʽʶ ʩʠʩʪʝʤʠ ʟ ʾʾ ʦʪʦʯʝʥʥʷʤ. ʌʘʭʽʚʝʮʴ ʟʽ ʩʪʚʦʨʝʥʥʷ ʇɿ ʧʦʚʠ-
ʥʝʥ ʨʦʟʫʤʽʪʠ ʟʘʚʜʘʥʥʷ ʩʠʩʪʝʤʦʪʝʭʥʽʢʠ, ʦʩʢʽʣʴʢʠ ʚʠʥʠʢʘʶʯʽ ʧʨʦ-
ʙʣʝʤʠ ʯʘʩʪʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʨʽʰʝʥʴ, ʧʨʠʡʥʷʪʠʭ ʩʠʩʪʝʤʦʪʝʭʥʽʢʘʤʠ.  

ɯʩʥʫʻ ʙʘʛʘʪʦ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʚʠʟʥʘʯʝʥʴ ʧʦʥʷʪʪʷ çʩʠʩʪʝʤʘè - 
ʚʽʜ ʘʙʩʪʨʘʢʪʥʠʭ ʜʦ ʢʦʥʢʨʝʪʥʠʭ.  
ʉʠʩʪʝʤʘ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʜʽʡʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʧʨʘ-

ʮʶʶʪʴ ʩʧʽʣʴʥʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʮʽʣʝʡ. 
ɺʠʟʥʘʯʘʣʴʥʦʶ ʦʟʥʘʢʦʶ ʩʠʩʪʝʤʠ ʻ ʪʝ, ʱʦ ʚʟʘʻʤʦʜʽʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

 ̔ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʻ ʥʘʜʪʦ ʩʢʣʘʜʥʠʡ ʽ ʩʫʧʝʨʝʯ-
ʣʠʚʠʡ ʭʘʨʘʢʪʝʨ. ʂʦʨʝʢʪʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʘʢ, 
ʦʧʝʨʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʬʫʥʢʮʽʡ, ʷʢ̔ ʚʠʢʦʥʫʶʪʴ 
ʣʠʰʝ ʧʨʦʮʝʩʦʨ ʽ ʚʽʜʧʦʚʽʜʥʽ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ. ʇʨʦʮʝʩʦʨ ʚʠʢʦʥʫ ̒ 
ʦʙʯʠʩʣʝʥʥʷ, ʷʢʱʦ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʱʦ ʟʘʜʘʶʪʴ ʮʽ ʦʙʯʠʩʣʝʥʥʷ, ʢʦ-
ʨʝʢʪʥʦ ʽʥʩʪʘʣʴʦʚʘʥʽ. 
ʉʠʩʪʝʤʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʧʽʜʩʠʩʪʝʤ. ʅʘʧʨʠʢʣʘʜ, 

ʢʦʤʧôʁ ʪʝʨʥʘ ʩʠʩʪʝʤʘ ʧʦʣʽʮʽʾ ʤʽʩʪʠʪʴ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʱʦ 
ʧʨʦʧʦʥʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʽʩʮʝ, ʜʝ ʪʨʘʧʠʣʘʩʷ ʘʙʦ ʤʦʞʝ ʪʨʘʧʠʪʠʩʷ 
ʷʢʘ-ʥʝʙʫʜʴ ʧʦʜʽ.̫  
ʇʽʜʩʠʩʪʝʤʘʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ ʽʥʰʠʭ ʩʠʩʪʝʤ. ɺʠʟʥʘ-

ʯʘʣʴʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʧʽʜʩʠʩʪʝʤ ʧʦʣʷʛʘʻ ʚ ʾʭ ʟʜʘʪʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʪʠ 
ʩʘʤʦʩʪʽʡʥʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʭ ʩʠʩʪʝʤ, ʜʦ ʷʢʠʭ ʚʦʥʠ ʚʭʦʜʷʪʴ. ʊʦʤʫ 
ʮʶ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ ʽ ʚ ʪʨʘʥʩ-
ʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ. ʈʘʟʦʤ ʟ ʪʠʤ ʾʾ ʧʦʚʦʜʞʝʥʥʷ ʚ ʩʢʣʘʜʽ ʢʦʥʢʨʝʪʥʦʛʦ 
ʦʙô̒ ʢʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʟʘ̒ ʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ. 



 13 

ʍʠʙʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʠʩʪʝʤʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʟʥʘʯʘʻ, ʱʦ 

ʩʠʩʪʝʤʘ ʥʝ ʟʚʦʜʠʪʴʩʷ ʣʠʰʝ ʜʦ ʩʫʤʠ ʾʾ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ. ɺʦʥʘ ʤʘʻ 

ʧʝʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʥʝʾ ʷʢ ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʽ 

ʽʥʪʝʛʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʢʦʾ-

ʥʝʙʫʜʴ ʦʢʨʝʤʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ. ɹʽʣʴʰʝ ʪʦʛʦ, ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʪʦʜʽ, ʢʦʣʠ ʩʠʩʪʝʤʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʻʜʠʥʝ ʮʽʣʝ. ɼʝʷʢʽ ʟ ʥʠʭ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʦʢʨʝʤʠʭ ʧʽʜʩʠʩʪʝʤʘʭ, ʘʣʝ ʯʘʩʪʽʰʝ ʚʦʥʠ ʻ ʨʝ-

ʟʫʣʴʪʘʪʦʤ ʢʦʤʧʣʝʢʩʥʦ ʾ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʧʽʜʩʠʩʪʝʤ ʽ ʾʭ ʥʝʤʦʞʣʠʚʦ 

ʦʮ̔ʥʠʪʠ, ʚʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʦʢʘʟʥʠʢʠ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: 

1) ʩʫʤʘʨʥʠʡ ʨʦʟʤʽʨ ʩʠʩʪʝʤʠ ï ʦʙʯʠʩʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

2) ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ï ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʩʢʣʘ-

ʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʥʠʤʠ; 

3) ʟʨʫʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ ï ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʇɿ 

ʪʘ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ, ʘʣʝ ʽ ʚʽʜ ʦʪʦʯʝʥʥʷ, ʫ ʷʢʦʤʫ ʝʢʩʧʣʫʘ-

ʪʫʻʪʴʩʷ ʩʠʩʪʝʤʘ, ʽ ʚʽʜ ʩʠʩʪʝʤʥʠʭ ʦʧʝʨʘʪʦʨʽʚ. 

ʌʘʭʽʚʝʮʴ ʽʟ ʇɿ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʩʠʩʪʝʤʦʪʝʭʥʽʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ, ʦʩʢʽʣʴʢʠ ʪʫʪ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʽʜʽʛʨʘʻ ʥʘʜʚʘʞʣʠʚʫ 

ʨʦʣʴ. ʊʝʭʥʦʣʦʛʽʾ ʽʥʞʝʥʝʨʽʾ ʇɿ ʯʘʩʪʦ ʻ ʢʨʠʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ɯʥʪʝʛʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʤ̫ʠ ʩʠʩʪʝʤʠ ̒ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʥʝ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʩʠʩ-

ʪʝʤʘ ʧʨʘʮʶʻ ʷʢ ʦʜʥʝ ʮʽʣʝ. ʅʘʧʨʠʢʣʘʜ, ʚʝʣʦʩʠʧʝʜ ʤʘʻ ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʩʢʣʘʜʝʥʠʡ  

ʟ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ï ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʙʝʟʧʝʢʘ ʽ ʟʘʭʠʱʝʥʽʩʪʴ (ʦʙʤʝʞʝʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʩʠʩʪʝʤʠ) ï ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚ ʦʧʝʨʘʮʽʡʥʦʤʫ ʦʪʦ-

ʯʝʥʥʽ. ʊʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʯʘʩʪʦ ʢʨʠʪʠʯʥʽ ʜʣʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, 

 ̔ʷʢʱʦ ʚʦʥʠ ʥʝ ʜʦʩʷʛʘʶʪʴ ʧʝʚʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʪʦ ʩʠʩʪʝʤʘ 

ʥʝ ʙʫʜʝ ʧʨʘʮʝʟʜʘʪʥʦʶ. ɼʝʷʢʽ ʬʫʥʢʮʽʾ ʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʝ ʟʘʪʨʝʙʫʚʘʥʽ ʚʩʽʤʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʪʦʤʫ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ 

ʧʨʘʮʝʟʜʘʪʥʦʶ  ̔ʙʝʟ ʥʠʭ. ʅʝʥʘʜʽʡʥʘ ʘʙʦ ʥʝʝʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʟʘ ʦʢ-

ʨʝʤʠʤʠ ʬʫʥʢʮʽʷʤʠ ʚʚʘʞʘʻʪʴʩʷ ʙʨʘʢʦʚʘʥʦʶ. 

ʑʦʙ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʩʢʣʘʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥ ̫ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ, ʨʦʟʛʣʷʥʝʤʦ ʧʦʢʘʟʥʠʢ ʙʝʟʚʽʜʤʦʚʥʦʩʪ̔ ʩʠʩʪʝʤʠ. ʎʝ ʢʦʤ-
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ʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʟʘʚʞʜʠ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʥʘ ʨʽʚʥʽ ʩʠʩʪʝʤʠ, ʘ 

ʥʝ ʾʾ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʂʦʤʧʦʥʝʥʪʠ ʚ ʩʠʩʪʝʤʽ ʚʟʘʻʤʦʟʘʣʝʞʥʽ, 

ʪʦʤʫ ʟʙʽʡ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʦʞʝ ʧʦʰʠʨʠʪʠʩʷ ʥʘ ʚʩʶ ʩʠʩʪʝʤʫ ʽ 

ʚʠʢʣʠʢʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʢʮʽʶ ʚʩʽʭ ʽʥʰʠʭ. ʇʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʩʠʩʪʝʤ 

ʯʘʩʪʦ ʥʝ ʤʦʞʫʪʴ ʚʛʘʜʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʙʦʾʚ ʫ ʩʠʩʪʝʤʽ, ʪʦʤʫ ʚʘʞʢʦ 

ʦʮʽʥʠʪʠ ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʣʠh ʝ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʧʨʦ ʙʝʟʚʽʜ-

ʤʦʚʥʽʩʪʴ ʾʾ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʅʘ ʟʘʛʘʣʴʥʫ ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʧʣʠʚʘʶʪʴ ʪʨʠ ʪʽʩʥʦ 

ʧʦʚô̫ ʟʘʥ ̔ʤʽʞ ʩʦʙʦʶ ʬʘʢʪʦʨʠ: 

1. ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩ-

ʪʶ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʦʢʨʝʤʠʭ ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʯʘʩʦʤ, ʧʦʪʨʙ̔-

ʥʠʤ ʥʘ ʾʭ ʟʘʤʽʥʫ. 

2. ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ ʇɿ. ʇʨʦʛʨʘʤʥʽ ʧʦʤʠʣʢʠ ʟʘʟʚʠʯʘʡ ʥʝ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʩʠʩʪʝʤʠ. ʊʦʤʫ ʩʠʩʪʝʤʘ ʤʦʞʝ ʧʨʦʜʦʚʞʫʚʘʪʠ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʥʘʚʽʪʴ ʪʦʜʽ, ʢʦʣʠ ʇɿ ʚʠʜʘʻ ʥʝʢʦʨʝʢʪʥʽ ʨʝʟʫʣʴʪʘʪʠ.  

3. ʇʦʤʠʣʢʠ ʦʧʝʨʘʪʦʨʽʚ ï ʜʦʧʫʩʢʘʶʪʴʩʷ ʣʶʜʴʤʠ, ʷʢʽ ʝʢʩʧʣʫʘʪʫ-

ʶʪʴ ʩʠʩʪʝʤʫ. 

ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʪʦʯʝʥʥʷ, ʫ ʷʢʦʤʫ 

ʚʦʥʘ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ. ʇʝʨʝʜʙʘʯʠʪʠ ʩʠʩʪʝʤʥʝ ʦʪʦʯʝʥʥʷ, ʫ ʷʢʦʤʫ ʙʫ-

ʜʝ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʩʠʩʪʝʤʘ, ʜʫʞʝ ʚʘʞʢʦ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʩʢʣʘʜʥʦ 

ʦʧʠʩʘʪʠ ʦʪʦʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʦʙʤʝʞʝʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫ 

ʧʨʦʮʝʩ ̔ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ. ʇʽʜʩʠʩʪʝʤʠ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʮʽʣʽʩʥʫ 

ʩʠʩʪʝʤʫ, ʤʦʞʫʪʴ ʧʦ-ʨʽʟʥʦʤʫ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʥʦʤʫ ʦʪʦ-

ʯʝʥʥʽ, ʪʠʤ ʩʘʤʠʤ ʚʧʣʠʚʘʶʯʠ ʥʘ ʟʘʛʘʣʴʥʫ ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʥʝʧʝʨʝʜʙʘʯʝʥʠʤ ʯʠʥʦʤ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʥʘʚʽʪʴ ʷʢʱʦ ʩʠʩʪʝʤʘ ʻ 

ʻʜʠʥʠʤ ʮʽʣʠʤ, ʙʫʚʘʻ ʚʘʞʢʦ ʘʙʦ ʟʦʚʩʽʤ ʥʝʤʦʞʣʠʚʦ ʚʠʤʽʨʷʪʠ ʨʽʚʝʥʴ 

ʾʾ ʙʝʟʚʜ̔ʤʦʚʥʦʩʪʽ. 

ɯʥʰʽ ʽʥʪʝʛʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʢʽ, ʷʢ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʟʨʫʯ-

ʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ) ʪʘʢʦʞ ʚʘʞʢʦ ʚʠʟʥʘʯʘʪʠ, ʘʣʝ ʾʭ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʚ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ. ʆʮʽʥʶʚʘʥʥʷ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ,  

ʥʘʧʨʠʢʣʘʜ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʟʘʭʠʱʝʥʦʩʪʽ, ʩʪʚʦʨʶʻ ʙʽʣʴʰʽ ʩʢʣʘ-

ʜʥʦʩʪʽ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʦʙʨʘʞʘʶʪ ɹʥʝʚʠʜʠʤ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘ-

ʧʨʠʢʣʘʜ, ʨʦʟʨʦʙʣʷʶʯʠ ʟʘʭʦʜʠ ʱʦʜʦ ʚʠʢʣʶʯʝʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦ-

ʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʦ ʚʠʟʥʘʯʠʪʠ ʚʩʽ ʤʦʞʣʠʚʽ  

ʨʝʞʠʤʠ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʽ ʟʘʙʦʨʦʥʠʪʠ ʥʝʙʘʞʘʥʽ. ʊʦʤʫ ʦʮʽʥʠʪʠ  

ʨʽʚʝʥʴ ʟʘʭʠʱʝʥʦʩʪʽ ʤʦʞʥʘ ʣʠʰʝ ʯʝʨʝʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ, 

ʚʣʘʩʪʠʚʽ ʾʡ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. ɹʽʣʴʰʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʙʫʜʝ ʚʚʘʞʘʪʠʩʷ 

ʟʘʭʠʱʝʥʦʶ ʜʦʪʠ, ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ ʟʣʘʤʘʥ ̔ʾʾ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ. 
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ʉʠʩʪʝʤʘ ʽ ʾʾ ʦʪʦʯʝʥʥʷ. ɹʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʛʥʘʣʽʚ 

ʘʙʦ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʾʾ ʚʭʦʜʠ; ʽʥʘʢʰʝ ʢʘʞʫʯʠ,  

ʩʠʩʪʝʤʘ ʬʫʥʢʮʽʦʥʫʻ ʚ ʧʝʚʥʦʤʫ ʦʪʦʯʝʥʥʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʾʾ ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʷ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɯʥʦʜʽ ʦʪʦʯʝʥʥʷ ʨʦʟʛʣʷʜʘ̒ʪɹ ʩʷ ʷʢ ʩʘʤʦʩ-

ʪʽʡʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʥʦʞʠʥʠ ʧʽʜʩʠʩʪʝʤ, ʷʢʽ ʚʧʣʠʚʘʁ ʪʴ 

ʦʜʥʘ ʥʘ ʦʜʥʫ. 

ɼʝʢʽʣʴʢʘ ʩʠʩʪʝʤ, ʦʙô̒ ʜʥʘʥʠʭ ʫ ʩʠʩʪʝʤʫ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʦʬʽ-

ʩʥʦʛʦ ʙʫʜʠʥʢʫ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.2. ʉʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʝʣʝʢʪʨʦ-

ʞʠʚʣʝʥʥʷ, ʦʩʚʽʪʣʝʥʥʷ, ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ  ̔ʢʘʥʘʣʽʟʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ  

ʻ ʧʽʜʩʠʩʪʝʤʘʤʠ ʙʫʜʚ̔ʣ,̔ ʱʦ, ʩʚʦʁ̒ ʯʝʨʛʦ ,ʁ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ  

ʩʠʩʪʝʤʫ. ɹʫʜʠʥʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʚʫʣʠʮʽ, ʪʘʢʦʞ ʻ ʩʠʩʪʝʤʦʶ ʚʠ-

ʦɦʛʦ ʨʽʚʥʷ, ʚʫʣʠʮʷ ï ʧʽʜʩʠʩʪʝʤʦʶ ʩʠʩʪʝʤʠ çʤʽʩʪʦè ʪ. ʥ̔. ʊʘʢʠʤ ʯʠ-

ʥʦʤ, ʦʪʦʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ ʻ ʩʠʩʪʝʤʦʶ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʦʪʦʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ ï ʮʝ ʢʦʤʧʦʟʠʮʽʷ 

ʾʾ ʣʦʢʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ ʡ ʦʪʦʯʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʦɦʛʦ ʨʽʚʥʷ.  

 

 

ʈʠʩ. 1.2. ʆʪʦʯʝʥʥʷ ʩʠʩʪʝʤʠ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʦʬʽʩʘ 

 

ʉʠʩʪʝʤʘ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʜʠʥʢʫ (ʨʠʩ. 1.2) ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʽʥʰʠʭ ʩʠʩʪʝʤ ʮʴʦʛʦ ʙʫʜʠʥʢʫ. ʆʪʦʯʝʥʥʷ ʩʠʩʪʝʤʠ ʪʘʢʦʞ  ̒ʩʠʩʪʝʤʘ-

ʤʠ, ʱʦ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʩʠʩʪʝʤʠ çʙʫʜʠʥʦʢè, ʘʣʝ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ ʩʠʩ-

ʪʝʤ çʚʫʣʠʮʷ ʽ ʤʽʩʪʦè, ʚʢʣʶʯʘʶʯʠ ʧʨʠʨʦʜʥʽ ʩʠʩʪʝʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʧʦʛʦʜʥʫ (ʪʦʙʪʦ ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʠʩʪʝʤʫ ʙʝʟʧʝʢʠ). 

ʇʦʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʦʪʦʯʝʥʥʷ ʩʠʩʪʝʤ ʧʽʜ ʯʘʩ ʾʾ ʨʦʟʨʦʙʣʝʥʥʷ 

ʟʫʤʦʚʣʝʥʘ ʜʝʢʽʣʴʢʦʤʘ ʧʨʠʯʠʥʘʤʠ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʩʠʩʪʝʤʘ 
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ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʩʘʤʝ ʜʣʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʫ ʧʝʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʦʪʦʯʝʥʥʷ. ʊʘʢ, ʩʠʩʪʝʤʘ çʦʧʘʣʝʥʥʷè ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʠ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʧʽʜʚʠʱʫʶʯʠ ʘʙʦ ʟʥʠʞʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʩʚʦʾʭ ʦʧʘʣʶ-

ʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. ʇʨʘʚʠʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʦʣ̫-

ʛʘʻ ʚ ʨʝʘʛʫʚʘʥʥʽ ʥʘ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʽʚ ʦʪʦʯʝʥʥʷ. ɸʣʝ ʷʢʽʩʪʴ ʾʾ ʬʫʥʢ-

ʮʽʦʥʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʦʪʦʯʝʥʥʷ. ʊʘʢ, ʩʠʩʪʝʤʘ çʝʣʝʢʪʨʦ-

ʧʦʩʪʘʯʘʥʥʷè ʟʘʣʝʞʠʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʚʫʣʠʯʥʦʛʦ ʦʪʦʯʝʥʥʷ ʙʫ-

ʜʠʥʢʫ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʨʦʙ̔ʪ ʟ ʙʣʘʛʦʫʩʪʨʦʶ ʚʫʣʠʮʽ ʯʝʨʝʟ ʥʝʜʦ-

ʛʣʷʜ ʤʦʞʝ ʙʫʪʠ ʧʦhʢʦʜʞʝʥʠʡ ʩʠʣʦʚʠʡ ʢʘʙʝʣʴ, ʱʦ ʤʦʞʝ ʚʠʚʝʩʪʠ ʟ 

ʣʘʜʫ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʙʫʜʠʥʢʫ.  

ʅʘ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤ ʚʧʣʠʚʘʶʪʴ ʷʢ ʣʶʜʩʴʢʽ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʡ̔-

ʥʽ ʬʘʢʪʦʨʠ (ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʬʘʢʪʦʨ ʧʝʨʩʦʥʘʣʫ). 

1. ɽʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʬʘʢʪʦʨ. ʗʢʱʦ ʩʠʩʪʝʤʘ ʧʦʪʨʝʙʫʻ ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʫ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʥʘʩʣʜ̔ʦʢ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʦʪʦʯʝʥʥʷ, ʪʦ 

ʥʝʦʙʭʽʜʥʠʤ ʩʪʘʻ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʝʢʩʧʣʫʘʪʫʻ ʮʶ ʩʠʩʪʝʤʫ. ʗʢ-

ʱʦ ʥʘʚʯʘʥʥʷ ʪʨʠʚʘʣʝ ʘʙʦ ʚʪʨʘʯʘʻʪʴʩʷ ʟʘʨʦʙʽʪʦʢ ʧʝʨʩʦʥʘʣʫ, ʪʦ ʽʩʥʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ, ʱʦ ʪʘʢʘ ʩʠʩʪʝʤʘ ʥʝ ʙʫʜʝ ʚʠʙʨʘʥʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 

2. ʌʘʢʪʦʨ ʧʝʨʩʦʥʘʣʫ. ʗʢʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʞʝ ʧʨʠʟ-

ʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʤʦʛ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ʘʙʦ ʜʦʢʦʨʽʥʥʦ 

ʟʤʽʥʠʪʠ ʩʧʦʩʦʙʠ ʡʦʛʦ ʨʦʙʦʪʠ, ʪʦʜʽ ʧʝʨʩʦʥʘʣ ʤʦʞʝ ʩʧʨʦʙʫʚʘʪʠ ʧʨʦ-

ʪʠʜʽʷʪʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʠʩʪʝʤʠ ʚ ʾʭ ʦʨʛʘʥʽʟʘʮʽʶ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʨʽʚ-

ʥʽ ʤʝʥʝʜʞʝʨʽʚ, ʱʦ ʢʝʨʫʶʪʴ ʧʨʦʝʢʪʘʤʠ, ʷʢʱʦ ʚʦʥʠ ʚʽʜʯʫʶʪʴ, ʱʦ ʾʭ 

ʩʪʘʪʫʩ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʥʠʟʠʪʴʩʷ ʧʽʩʣʷ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

3. ʆʨʛʘʥʽʟʘʮʽʡʥʠʡ ʬʘʢʪʦʨ. ɯʥʦʜʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʞʝ 

ʟʤʽʥʠʪʠ ʩʪʨʫʢʪʫʨʫ ʚʣʘʜʥʠʭ ʧʦʚʥʦʚʘʞʝʥʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, 

ʟʥʘʯʫʱʦʩʪʽ ʫ ʚʣʘʜʥʽʡ ʩʪʨʫʢʪʫʨʽ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʥʘʙʫʪʠ ʦʧʝʨʘʪʦ-

ʨʠ ʮʽʻʾ ʩʠʩʪʝʤʠ. 

ɿʘʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ ʢʨʠʪʠʯʥʠʤʠ ʧʽʜ ʯʘʩ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝ, ʙʫʜʝ ʯʠ ʥʝ ʙʫʜʝ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʩʠʩʪʝʤʘ. 

ʇʝʨʝʜʙʘʯʠʪʠ ʾʭ ʜʽʶ ʜʫʞʝ ʩʢʣʘʜʥʦ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʨʦʟʨʦʙʥʠʢʠ ʩʠʩ-

ʪʝʤʠ ʥʝ ʤʘʶʪʴ ʧʝʚʥʦʛʦ ʜʦʩʚʽʜʫ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʩʠʩʪʝʤʥʝ ʦʪʦʯʝʥʥʷ 

ʚʢʣʶʯʘʁʪɹ ʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʩʠʩʪʝʤʠ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʾʭ ʨʦʟʨʦʙʥʠʢʘ-

ʤʠ ʧʽʜ ʯʘʩ ʾʾ ʧʨʦʝʢʪʫʚʘʥʥ.̫  

1.3. ɸʧʘʨʘʪʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʦʙʯʠʩʣʶʚʘʣʥɹʠʭ ʩʠʩʪʝʤ 

ʇ̔ ʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥ ̫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʾʾ ʢʦʤʧʦʥʝʥʪʠ  ̔ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʥʠʤʠ. 
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ɸʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʧʦʜʘʶʪʴ ʙʣʦʢ-ʩʭʝʤʦ ,ʁ ʜʝ ʙʣʦʢʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʥʦʚʥʠʤ ʧʽʜʩʠʩʪʝʤʘʤ, ʘ ʟʚô̫ ʟʢʠ ʤʽʞ ʥʠʤʠ ʧʦʟʥʘʯʘ-

ʶʪʴ ʣʽʥʽʷʤʠ ʟʽ ʩʪʨʽʣʢʘʤʠ, ʱʦ ʟô̒ ʜʥʫʶʪʴ ʦʢʨʝʤʽ ʙʣʦʢʠ ʜʽʘʛʨʘʤʠ. 

ɿʚô̫ ʟʢʠ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʪʦʢʘʤ ʜʘʥʠʭ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʢʣʶ-

ʯʝʥʥʷ ʧʽʜʩʠʩʪʝʤ ʫ ʨʦʙʦʪʫ ʘʙʦ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʪʠʧʠ ʟʘʣʝʞʥʦʩʪʽ. ɹʣʦʢ-

ʩʭʝʤʫ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʧʨʦ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʧʽʜ-

ʩʠʩʪʝʤ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.3. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʧʽʜʩʠʩʪʝʤʠ ʩʠʩʪʝʤʠ ʩʠ-

ʛʥʘʣʽʟʘʮʽʾ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 1.1. 

ʊʘʙʣʠʮʷ 1.1  

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʧʽʜʩʠʩʪʝʤʠ ʩʠʩʪʝʤʠ ʩʠʛʥʘʣʽʟʘʮʽʾ 

ʇʽʜʩʠʩʪʝʤʘ ʆʧʠʩ 

ɼʘʪʯʠʢʠ ʨʫʭʫ ʈʝʘʛʫʶʪʴ ʥʘ ʨʫʭ ʫ ʧʨʠʤʽʱʝʥʥʽ 

ɼʚʝʨʥʽ ʜʘʪʯʠʢʠ ɺʠ̫ʚʣʷʶʪʴ, ʯʠ ʚʽʜʢʨʠʪʽ ʜʚʝʨʽ ʙʫʜʠʥʢʫ 

ʂʦʥʪʨʦʣʝʨ ʂʝʨʫʻ ʜʽʷʤʠ ʩʠʩʪʝʤʠ 

ʉʠʨʝʥʘ ɺʠʜʘʻ ʧʦʪʫʞʥʠʡ ʟʚʫʢʦʚʠʡ ʩʠʛʥʘʣ  

ʉʠʥʪʝʟʘʪʦʨ ʛʦʣʦʩʫ ɺʠʜʘʻ ʛʦʣʦʩʦʚʝ ʧʦʧʝʨʝʜʞʝʥʥʷ  

ʊʝʣʝʬʦʥʥʘ ʣʽʥʽʷ 
ʈʦʙʠʪʴ ʚʠʢʣʠʢ ʩʣʫʞʙʽ ʙʝʟʧʝʢʠ ʜʣʷ ʧʨʠʧʠʥʝʥʥʷ  

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ 

 

 

ʈʠʩ. 1.3. ʉʠʩʪʝʤʘ ʩʠʛʥʘʣʽʟʘʮʽʾ 

 
ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʜʝʪʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʦʢʨʝʤʽ ʧʽʜʩʠ-

ʩʪʝʤʠ. ʂʦʞʥʫ ʧʽʜʩʠʩʪʝʤʫ, ʩʚʦʁ̒ ʯʝʨʛʦ ,ʁ ʤʦʞʥʘ ʧʦʜʘʪʠ ʜʝʢʦʤʧʦ-
ʟʠʮʽʻʶ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɼʝʢʦʤʧʦʟʠʮʽʶ ʩʠʩʪʝʤʠ ʪʘ ʾʾ 
ʧʽʜʩʠʩʪʝʤ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʽ ʟʘ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʢʦʥʩ-
ʪʨʫʢʪʠʚʥʠʤʠ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ. 
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ɯʩʪʦʨʠʯʥʦ ʩʢʣʘʣʦʩʷ ʪʘʢ, ʱʦ ʤʦʜʝʣʴ ʩʠʩʪʝʤʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʚʠʢʦ-
ʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 
ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ. ʈʘʟʦʤ ʟ ʪʠʤ ʧʨʦ-

ʪʠʩʪʘʚʣʝʥʥʷ çʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ - ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷè ʫ ʩʫʯʘʩ-
ʥʽʡ ʧʨʘʢʪʠʮʽ ʥʝʜʦʨʝʯʥʝ ʽ ʥʝʽʩʪʦʪʥʝ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʩʠʩʪʝʤʥʽ ʢʦʤʧʦʥʝʥʪʠ 
ʤʘʶʪʴ ʧʝʚʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ʅʘ ʨʽʚʥʽ ʩʠʩʪʝʤʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ ʢʣʘʩʠʬʽʢʫʚʘ-
ʪʠ ʧʽʜʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʦʥʫʚʘʥʠʭ ʬʫʥʢʮʽʡ, ʥʝ ʘʢʮʝʥʪʫʶʯʠ 
ʫʚʘʛʫ ʥʘ ʪʦʤʫ, ʯʠ ʚʦʥʠ ʻ ʘʧʘʨʘʪʥʠʤʠ ʯʠ ʧʨʦʛʨʘʤʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘ-
ʤʠ. ʏʠ ʮ ̔ʬʫʥʢʮʽ ʾʙʫʜʫʪʴ ʨʝʘʣʽʟʦʚʘʥʽ ʘʧʘʨʘʪʥʦ ʘʙʦ ʧʨʦʛʨʘʤʥʦ, ʯʘʩʪʦ 
ʚʠʟʥʘʯʘʪʁ ɹʥʘ ʧʽʜʩʪʘʚʽ ʥʝʪʝʭʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʧʦʪʨʽʙ-
ʥʠʡ ʯʘʩ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʦʥʝʥʪʘ) ʘʙʦ ʟʘ ʥʘʷʚʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʧʨʠ-
ʜʘʪʥʠʭ ʛʦʪʦʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʂʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʧʽʜʩʠʩʪʝʤ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʘʤʠ, ʷʢʽ ʻ 

ʚʝʣʠʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.4. ɯʥʬʦʨʤʘʮʽʡʥ ̔ʧʦʪʦʢʠ 

ʤʽʞ ʧʽʜʩʠʩʪʝʤʘʤʠ ʧʦʢʘʟʘʥʦ ʩʧʦʣʫʯʥʠʤʠ ʣ̔ʥʽʷʤʠ ʟʽ ʩʪʨʽʣʢʘʤʠ. 

 

 

ʈʠʩ. 1.4. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʦʤ 

 

ʉʠʩʪʝʤʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʦʧʠʩʫʻʪʴʩʷ ʚ ʪʝʨʤʽʥʘʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʽʜʩʠʩʪʝʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʮʽ ʧʜ̔ʩʠʩʪʝʤʠ ʻ ʘʧʘʨʘʪʥʠʤʠ, ʯʠ 

ʧʨʦʛʨʘʤʥʠʤʠ. ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚ ʩʠʩʪʝʤʽ ʟʘʚʞʜʠ  

ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ h̔ʩʪʴ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

1. ʉʝʥʩʦʨʥʽ ï ʟʙʠʨʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʠʩʪʝʤʥʝ ʦʪʦʯʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ ʨʘʜʽʦʣʦʢʘʪʦʨʠ ʚ ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʘʤʠ, ʜʘʪʯʠʢ 

ʨʦʟʤʽʱʝʥʥʷ ʧʘʧʝʨʫ ʚ ʧʨʠʥʪʝʨʽ ʘʙʦ ʪʝʨʤʦʧʘʨʘ ʚ ʨʘʜʽʘʪʦʨʽ ʜʚʠʛʫʥʘ. 

2. ɺʠʢʦʥʘʚʯʽ ï ʚʠʢʦʥʫʶʪʴ ʜʝʷʢʽ ʜʽʾ. ʗʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʥʘʚʝʩʪʠ 

ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʢʣʘʧʘʥ, ʱʦ ʟʘʯʠʥʷʻ ʘʙʦ ʚʽʜʯʠʥʷʻ ʟʘʩʣʽʥʢʫ ʚ ʪʨʫʙʦʧ-

ʨʦʚʦʜʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʯʠ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʨʽʜʠʥʠ, ʟʘ-
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ʢʨʠʣʢʠ ʢʨʠʣ ʣʽʪʘʢʘ, ʷʢʽ ʢʝʨʫʶʪʴ ʢʫʪʦʤ ʥʘʭʠʣʫ ʣʽʪʘʢʘ, ʤʝʭʘʥʽʟʤ 

ʦʙʝʨʪʘʥʥʷ ʘʥʪʝʥ. 

3. ʂʦʤʫʥʽʢʘʮʽʡʥʽ ï ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽʥʰʠʤ ʩʠʩʪʝʤʥʠʤ ʢʦʤ-

ʧʦʥʝʥʪʘʤ ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʥʘʧʨʠʢʣʘʜ, ʧʣʘʪʠ ʤʝʨʝʞʝʚʦ-

ʛʦ ʥ̔ʪʝʨʬʝʡʩʫ ʢʦʤʧôʁ ʪʝʨʽʚ, ʱʦ ʦʙô̒ ʜʥʘʥʽ ʚ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ. 

4. ʂʦʦʨʜʠʥʫʶʯʽ ï ʫʟʛʦʜʞʫʶʪʴ ʨʦʙʦʪʫ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʧʨʦʮʝʩ. ʇʨʠʢʣʘʜʦʤ ʻ ʧʣʘʥʫʚʘʣʴʥʠʢ ʟʘʚʜʘʥʴ ʫ ʩʠʩʪʝʤʘʭ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ ʧʨʦʮʝʩ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʧʨʦʮʝʩʦʨʦʤ. 

5. ʆʙʯʠʩʣʶʚʘʣʴʥʽ ï ʚʠʢʦʥʫʶʪʴ ʨʦʟʨʘʭʫʥʢʠ ʟ ʜʘʥʠʤʠ, ʱʦ ʥʘʜʭʦ-

ʜʷʪʴ ʜʦ ʥʠʭ. ʇʨʠʢʣʘʜʦʤ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʻ ʤʘʪʝʤʘʪʠ-

ʯʥʠʡ ʩʧʽʚʧʨʦʮʝʩʦʨ, ʱʦ ʚʠʢʦʥʫʻ ʦʙʯʠʩʣʝʥʥʷ ʽʟ ʯʠʩʣʘʤʠ ʚ ʝʢʩʧʦʥʝʥ-

ʪʥʦʤʫ ʬʦʨʤʘʪʽ. 

6. ɯʥʪʝʨʬʝʡʩʥʽ ï ʧʝʨʝʪʚʦʨʶ ʪʁʴ ʦʜʥʫ ʩʠʩʪʝʤʫ ʧʦʜʘʥʥʷ ʚ ʽʥʰʫ. 

ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʧʝʨʝʪʚʦʨʶʻ ʘʥʘʣʦ-

ʛʦʚʠʡ ʩʠʛʥʘʣ ʫ ʮʠʬʨʦʚʠʡ ʢʦʜ. 

ʅʘʚʝʜʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʧʦʤʘʛʘʻ ʧʨʦʝʢʪʫʚʘʪʠ ʩʠʩ-

ʪʝʤʫ. ɹʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ ʤʽʩʪʷʪʴ ʢʦʤʧʦʥʝʥʪʠ ʚʩʽʭ ʪʠʧʽʚ, ʽ ʟʘʚʜʘʥʥʷ 

ʨʦʟʨʦʙʥʠʢʘ ʧʦʣʷʛʘʻ ʚ ʪʦʯʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʪʠʧʫ ʢʦʤʧʦʥʝʥʪʘ ʚʠʭʦ-

ʜʷʯʠ ʟʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤʠ. ʗʢʱʦ ʢʦʤʧʦʥʝʥʪʠ ʤʽʩʪʷʪʴ ʦʟʥʘʢʠ  

ʨʽʟʥʠʭ ʪʠʧʽʚ, ʮʝ ʤʦʞʝ ʟʫʤʦʚʠʪʠ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫ-

ʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

1.4. ɯʥʞʝʥʝʨʽʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ  

ʉʢʣʘʜʥʦʶ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʩʠʩʪʝʤʫ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʤʥʦʞʠʥʦ  ʁ

ʚʟʘʻʤʦʜʽʡʥʠʭ ʩʢʣʘʜʦʚʠʭ (ʧʽʜʩʠʩʪʝʤ), ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʦʥʘ ʥʘʙʫʚʘʻ 

ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʢ̫ʠʭ ʥʝʤʘʻ ʥʘ ʧʽʜʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ ʽ ʷʢʽ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʠʯʘʡʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʜʩʠʩʪʝʤ [1].  

ʅʘʡʧʨʦʩʪʽʰʠʤ ʧʨʠʢʣʘʜʦʤ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʻ ʧʝʨʩʦʥʘʣʴʥʠʡ 

ʢʦʤʧôʁ ʪʝʨ. ʁʦʛʦ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ: ʤʘʪʝʨʠʥʩʴʢʘ ʧʣʘʪʘ, ʤʦʥʽʪʦʨ, 

ʢʣʘʚʽʘʪʫʨʘ, ʤʠʰʘ, ʚʥʫʪʨʽʰʥʷ ʪʘ ʟʦʚʥʽʰʥ ̫ ʧʘʤô̫ ʪʴ, DVD-ʧʨʠʚʽʜ. 

ʂʦʞʝʥ ʽʟ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʥʘ, ʩʚʦʁ̒ ʯʝʨʛʦ ,ʁ ʨʦʟʢʣʘʩʪʠ ʥʘ 

ʙʽʣʴʰ ʜʨʽʙʥʽ. ʅʘʧʨʠʢʣʘʜ, ʤʘʪʝʨʠʥʩʴʢʘ ʧʣʘʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʚʠʥ-

ʥʦʾ ʧʘʤô̫ ʪʽ, ʧʨʦʮʝʩʦʨʘ ʽ ʰʠʥʠ, ʜʦ ʷʢʦʾ ʧʨʠʻʜʥʘʥʽ ʧʝʨʠʬʝʨʽʡʥʽ ʧʨʠ-

ʩʪʨʦʾ. ʇʨʦʮʝʩʦʨ ʤʦʞʥʘ ʜʘʣʽ ʨʦʟʢʣʘʩʪʠ ʥʘ ʨʝʛʽʩʪʨʠ ʽ ʩʭʝʤʠ ʣʦʛʽʢʠ, 

ʷʢʽ, ʩʚʦʁ̒ ʯʝʨʛʦ ,ʁ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʱʝ ʧʨʦʩʪʽʰʠʭ ʜʝʪʘʣʝʡ: ʚʝʥʪʠʣʽʚ, 

ʽʥʚʝʨʪʦʨʽʚ ʽ ʪ. ʽʥ. 

ʎʝʡ ʧʨʠʢʣʘʜ ʜʝʤʦʥʩʪʨʫʻ ʽʻʨʘʨʭʽʯʥʫ ʧʨʠʨʦʜʫ ʧʦʙʫʜʦʚʠ ʩʢʣʘʜʥʦʾ 

ʩʠʩʪʝʤʠ. ʅʦʨʤʘʣʴʥʘ ʨʦʙʦʪʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʁ ʪʝʨʘ ʟʘʙʝʟʧʝʯʫ-
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ʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚʟʘʻʤʦʜʽʻʶ ʚʩʽʭ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ. ʈʘʟʦʤ ʫʟʷʪʽ 

ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʫʪʚʦʨʶʶʪʴ ʣʦʛʽʯʥʝ ʮʽʣʝ. ʑʦʙ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʧʨʘʮʶʻ 

ʢʦʤʧôʁ ʪʝʨ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʢʣʘʩʪʠ ʡʦʛʦ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʽ ʨʦʟʛʣʷʥʫʪʠ 

ʾʭ ʦʢʨʝʤʦ. ʆʪʞʝ, ʨʦʙʦʪʫ ʧʨʦʮʝʩʦʨʥʦʾ ʯʘʩʪʠʥʠ, ʤʦʥʽʪʦʨʘ ʘʙʦ ʞʦʨʩʪ-

ʢʦʛʦ ʜʠʩʢʘ ʤʦʞʥʘ ʚʠʚʯʘʪʠ ʥʝʟʘʣʝʞʥʦ. 

ɯʻʨʘʨʭʽʷ ʜʦʟʚʦʣʷʻ ʘʙʩʪʨʘʛʫʚʘʪʠʩʴ ʚʽʜ ʥʝʽʩʪʦʪʥʦʛʦ. ʊʘʢ, ʢʦʤʧʦʥʝʥʪʠ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʁ ʪʝʨʘ ʤʽʩʪʷʪʴ ʧʦʥʷʪʪʷ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʝʚʥʽ ʨʽʚʥʽ 

ʘʙʩʪʨʘʢʮʽʾ. ʂʦʞʥʦʤʫ ʽʟ ʮʠʭ ʨʽʚʥʽʚ ʚʽʜʧʦʚʜ̔ʘʻ ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, 

ʚʟʘʻʤʦʜʽʷ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʣʴʰ ʚʠʩʦ-

ʢʦʛʦ ʨʽʚʥʷ. ʂʦʥʢʨʝʪʥʠʡ ʨʽʚʝʥʴ ʘʙʩʪʨʘʢʮʽʾ ʤʦʞʥʘ ʚʠʙʠʨʘʪʠ ʚʠʭʦʜʷʯʠ ʟ 

ʧʝʚʥʠʭ ʧʦʪʨʝʙ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʝʨʚʠʥʥʦʾ 

ʧʘʤô̫ ʪʽ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʢʦʤʧôʁ ʪʝʨ ʥʘ ʨʽʚʥʽ ʚʝʥʪʠʣʽʚ. ʇʨʦʪʝ ʮʝʡ 

ʨʽʚʝʥʴ ʘʙʩʪʨʘʢʮʽʾ ʥʝʧʨʠʡʥʷʪʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷ-

ʤʠ. ʄʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʘʙʩʪʨʘʢʮʽʾ ʟʘʚʞʜʠ ʻ ʯʽʪʢʘ ʤʝʞʘ.  

ʉʢʣʘʜʥʘ ʩʠʩʪʝʤʘ ʥʝ ʤʽʩʪʠʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʯʘʩʪʠʥ, ʱʦ ʙʝʟʧʦ-

ʩʝʨʝʜʥʴʦ ʢʦʦʨʜʠʥʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 

ʥʠʞʯʠʭ ʨʽʚʥʽʚ. ʇʦʧʨʠ ʮʝ ʚʦʥʘ ʤʽʩʪʠʪʴ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ, ʱʦ ʜʽʶʪʴ ʷʢ 

ʥʝʟʘʣʝʞʥʽ ʘʛʝʥʪʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ 

ʧʦʚʦʜʞʝʥʥʷʤ, ʷʢʝ ʻ ʯʘʩʪʠʥʦʶ ʬʫʥʢʮʽʡ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ʅʘ 

ʮʴʦʤʫ ʨʽʚʥ ̔ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʣʠʰʝ 

ʟʘʚʜʷʢʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʡ ʚʟʘʻʤʦʜʽʾ ʥʝʟʘʣʝʞʥʠʭ ʘʛʝʥʪʽʚ. ʋ ʪʝʦʨʽʾ 

ʩʢʣʘʜʥʦʩʪʽ ʮʝ ʷʚʠʱʝ ʥʘʟʠʚʘʪʁ ɹʝʤʝʨʜʞʝʥʪʥʽʩʪʶ: ʧʦʚʦʜʞʝʥʥʷ ʮʽʣʦ-

ʛʦ ʩʢʣʘʜʥʽʰʝ, ʥʽʞ ʧʦʚʦʜʞʝʥʥʷ ʩʫʤʠ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ [1]. 

ʇʨʠʢʣʘʜʦʤ ʥʘʜʩʢʣʘʜʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʦʙô̒ ʢʪʘ  ̒ ʤʘʪʝʨʽʷ. ɼʦʩʣ-̔ 

ʜʞʝʥʥʷ ʚ ʘʩʪʨʦʥʦʤʽʾ ʽ ʷʜʝʨʥʽʡ ʬʽʟʠʮʽ ʥʘʜʘʶʪʴ ʙʘʛʘʪʦ ʽʥʰʠʭ ʧʨʠʢʣʘ-

ʜʽʚ ʥʘʜʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ. ɸʩʪʨʦʥʦʤʠ ʚʠʚʯʘʶʪʴ ʛʘʣʘʢʪʠʢʠ, ʷʢʽ ʦʙô̒ ʜ-

ʥʘʥʽ ʚ ʩʢʫʧʯʝʥʥʷ. ʉʚʦ̒ʁ  ʯʝʨʛʦ ,ʁ ʛʘʣʘʢʪʠʢʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʟʨ̔ʦʢ, 

ʧʣʘʥʝʪ ʪʘ ʽʥʰʠʭ ʥʝʙʝʩʥʠʭ ʪʣ̔. ʌʘʭʽʚʮʽ ʟ ʷʜʝʨʥʦʾ ʬʽʟʠʢʠ ʟʽʰʪʦʚʭʫ-

ʶʪʴʩʷ ʟʽ ʩʪʨʫʢʪʫʨʥʦʶ ʽʻʨʘʨʭʽʻʶ ʬʽʟʠʯʥʠʭ ʪʽʣ ʙʽʣʴʰʦʛʦ ʤʘʩʰʪʘʙʫ.  

ʋ ʮʠʭ ʩʢʣʘʜʥʠʭ ʽʻʨʘʨʭʽʷʭ ʟʥʦʚʫ ʚʠʷʚʣʷʶʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʦɦ ʫ ɺʩʝʩʚʽʪʽ ʜʽʶʪʴ ʫʩʴʦʛʦ ʯʦʪʠʨʠ ʪʠʧʠ ʩʠʣ: 

ʛʨʘʚʪ̔ʘʮʽʡʥʘ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ, ʩʠʣʴʥʘ  ̔ʩʣʘʙʢʘ ʚʟʘʻʤʦʜʽʾ, ʽʩʥʫʶʪʴ 

ʟʘʢʦʥʠ ʬʽʟʠʢʠ, ʱʦ ʤʘʪʁʴ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ  ̔ʧʦʰʠʨʶʶʪʴʩʷ 

ʷʢ ʥʘ ʛʘʣʘʢʪʠʢʠ, ʪʘʢ ʽ ʥʘ ʢʚʘʨʢʠ. ʎʝ ʟʘʢʦʥʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʟʘʻʤʦ-

ʜʽʾ ʦʙô̒ ʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʤ̔ʧʫʣʴʩʫ. 

ʅʝ ʚʩʽ ʩʠʩʪʝʤʠ ʇɿ ʻ ʩʢʣʘʜʥʠʤʠ. ɯʩʥʫʻ ʢʣʘʩ ʧʨʦʛʨʘʤ, ʱʦ ʧʨʦʝʢ-

ʪʫʶʪʴʩʷ, ʨʦʟʨʦʙʣʶʶʪʴʩʷ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʽʥʪʝʨʝʩʘʭ ʦʜʥʽʻʾ ʣʶʜʠʥʠ. ʊʘʢʽ ʩʠʩʪʝʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʜʫʞʝ ʦʙʤʝʞʝʥʦ 
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ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ  ̔ʥʝʪʨʠʚʘʣʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ɰʭ ʤʦʞʥʘ ʟʘ-

ʤʽʥʠʪʠ ʥʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʥʽʞ ʥʘʤʘʛʘʪʠʩʷ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ, ʧʝʨʝʨʦʙʣʷʪʠ ʘʙʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ. ɯʥʪʝʨʝʩ ʩʪʘʥʦʚʣʷʪʴ ʧʨʦ-

ʙʣʝʤʠ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʇɿ. ʎʝ ʧʨʦʛʨʘʤʠ:  

ï ʢʝʨʫʚʘʥʥʷ ʟʘʩʦʙʘʤʠ ʟʘ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ ʯʘʩʫ ʽ ʧʘʤô̫ ʪʽ;  

ï ʧʽʜʪʨʠʤʘʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʙʘʟ ʜʘʥʠʭ, ʱʦ ʤʽʩʪʷʪʴ ʩʦʪʥʽ ʪʠʩʷʯ ʟʘ-

ʧʠʩʽʚ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʥʦʯʘʩʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʟʘʧʠʪʠ;  

ï ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʟʘ ʨʝʘʣʴʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ, ʪʘʢʠ-

ʤʠ ʷʢ ʧʦʚʽʪʨʷʥʠʡ ʘʙʦ ʥʘʟʝʤʥʠʡ ʪʨʘʥʩʧʦʨʪ. 

ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʽ ʟʛʦʜʦʤ ʚʽʜ 

ʾʭ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʯʠʥʘʶʪʴ ʟʘʣʝʞʘʪʠ ʙʘʛʘʪʦ ʢʦʨʠʩʪʫʚʘ-

ʯʽʚ. ʋ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʪʘʢʦʞ ʟʘʩʦʙʠ, ʱʦ ʩʧʨʦʱʫ-

ʶʪʴ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʽʚ ʫ ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ, ʘ ʪʘʢʦʞ  

ʧʨʦʛʨʘʤʠ, ɦ ʦ ʽʤʽʪʫʶʪʴ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʣʶʜʩʴʢʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʛʨʘʤʠ ʻ ʾʾ ʥʘʜ-

ʩʢʣʘʜʥʽʩʪʴ. ʆʜʥʦʤʫ ʧʨʦʛʨʘʤʽʩʪʫ ʥʝ ʧʽʜ ʩʠʣʫ ʚʠʨʽʰʠʪʠ ʚʩʽ ʧʨʦʙʣʝ-

ʤʠ, ʧʦʚô̫ ʟʘʥʽ ʽʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. ʉʢʣʘʜʥʽʩʪʴ ʧʨʦʤʠʩ-

ʣʦʚʠʭ ʧʨʦʛʨʘʤ ʧʝʨʝʚʠʱʫʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʟʜʽʙʥʦʩʪʽ ʦʢʨʝʤʦʾ ʣʶʜʠʥʠ. 

ʊʝʨʤʽʥ çʽʩʪʦʪʥʘè ʦʟʥʘʯʘʻ, ʱʦ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʛʨʘʤ 

ʤʦʞʥʘ ʚʧʦʨʘʪʠʩʷ, ʘʣʝ ʽʛʥʦʨʫʚʘʪʠ ʾʾ ʥʝ ʤʦʞʥʘ. ʇʨʠʯʠʥʠ ʩʢʣʘʜʥʦʩʪʽ ʇɿ: 

ï ʩʣʘʙʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʝʜʤʝʪʥʫ ʛʘʣʫʟʴ;  

ï ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʨʫʜʥʦʱʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ; 

ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʥʫʯʢʦʩʪʽ ʧʨʦʛʨʘʤ;  

ï ʩʢʣʘʜʥʽʩʪʴ ʦʧʠʩʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʩʠʩʪʝʤ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʙʘʛʘʪʦʤʦʪʦʨʥʦʛʦ ʣʽ-

ʪʘʢʘ, ʢʦʤʫʪʘʪʦʨʘ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʪʝʣʝʬʦʥʫ ʯʠ ʘʚʪʦʥʦʤʥʦʛʦ ʨʦʙʦʪʘ. 

ɺʦʥʠ ʤʘʶʪʴ ʩʢʣʘʜʥʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ 

ʷʢʱʦ ʜʦʜʘʪʠ ʜʦ ʮʴʦʛʦ ʚʠʤʦʛʠ ʱʦʜʦ ʟʨʫʯʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʘʨ-

ʪʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ, ʥʘʜʽʡʥʦʩʪ̔, ʪʦ ʟʘʚʜʘʥʥʷ ʩʪʘʻ ʥʘʜʩʢʣʘʜʥʠʤ. 

ʎʷ ʟʦʚʥʽʰʥʷ ʩʢʣʘʜʥʽʩʪʴ ʧʦʨʦʜʞʫʻʪʴʩʷ ʥʝʧʦʨʦʟʫʤʽʥʥʷʤ, ʱʦ ʽʩ-

ʥʫʻ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ ʽ ʾʾ ʨʦʟʨʦʙʥʠʢʘʤʠ, ʦʩʢʽʣʴʢʠ ʢʦʨʠʩ-

ʪʫʚʘʯʘʤ ʚʘʞʢʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʩʚʦʾ ʧʦʪʨʝʙʠ ʫ ʬʦʨʤʽ, ʟʨʦʟʫʤʽʣʽʡ ʨʦ-

ʟʨʦʙʥʠʢʫ. ʋ ʮʴʦʤʫ ʥʝ ʤʦʞʥʘ ʜʦʨʽʢʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʙʦ ʨʦʟʨʦʙʥʠʢʽʚ; 

ʢʦʞʥʘ ʟ ʮʠʭ ʛʨʫʧ ʥʝ ʤʘʻ ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ ʫ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ ʥ̔-

ʰʦʾ ʛʨʫʧʠ. ʂʦʨʠʩʪʫʚʘʯʽ ʽ ʨʦʟʨʦʙʥʠʢʠ ʯʘʩʪʦ ʧʦ-ʨʽʟʥʦʤʫ ʙʘʯʘʪʴ ʩʫʪ-

ʥʽʩʪʴ ʧʨʦʙʣʝʤʠ  ̔ʧʨʦʧʦʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʾʾ ʚʠʨʽʰʝʥʥʷ. ʅʘʩʧʨʘʚ-

ʜ,̔ ʥʘʚʽʪʴ ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʪʦʯʥʦ ʟʥʘʻ, ʱʦ ʡʦʤʫ ʧʦʪʨʽʙʥʦ, ʡʦʛʦ ʚʠ-

ʤʦʛʠ ʜʫʞʝ ʚʘʞʢʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ. ʗʢ ʧʨʘʚʠʣʦ, ʚʦʥʠ ʦʧʠʩʫʶʪʴʩʷ ʚ 
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ʙʘʛʘʪʦʪʦʤʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʧʨʦʽʣʶʩʪʨʦʚʘʥʠʭ ʨʠʩʫʥʢʘʤʠ. ʊʘʢʽ ʜʦʢʫ-

ʤʝʥʪʠ ʚʘʞʢʦ ʟʨʦʟʫʤʽʪʠ, ʚʦʥʠ ʧʨʠʧʫʩʢʘʶʪʴ ʥʝʦʜʥʦʟʥʘʯʥʫ ʽʥʪʝʨʧʨʝ-

ʪʘʮʽʶ  ̔ʜʫʞʝ ʯʘʩʪʦ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʰʚʠʜhʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘ ʥʝ ʚʠʨʘʞʘʻ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ. 

ɺʠʤʦʛʠ, ʧʨʦʧʦʥʦʚʘʥʽ ʜʦ ʩʠʩʪʝʤʠ ʇɿ, ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ 

ʟʤʽʥʶʶʪʴʩʷ. ʎʝ ʱʝ ʙʽʣʴʰʝ ʧʽʜʚʠʱʫʻ ʾʾ ʩʢʣʘʜʥʽʩʪʴ. ʗʢ ʧʨʘʚʠʣʦ, ʪʝ-

ʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʢʦʨʠʛʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩ-

ʪʝʤʠ ʚʦʥʦ ʧʦʩʪʫʧʦʚʦ ʫʪʦʯʥʷʻʪʴʩʷ. ʆʟʥʘʡʦʤʣʶ ʯʁʠʩ ɹʟ ʧʝʨʰʠʤʠ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ, ʦʧʠʩʘʥʠʤʠ ʚ ʧʨʦʝʢʪʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ  ̔ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʚ 

ʧʨʦʪʦʪʠʧʘʭ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʫ ʧʽʩʣʷ ʾʾ ʽʥʩʪʘʣʷʮʽʾ, 

ʢʦʨʠʩʪʫʚʘʯʽ ʧʦʯʠʥʘʁ ʪʴ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ  ̔ʯʽʪʢʽʰʝ ʬʦʨʤʫʣʶʚʘʪʠ ʩʚʦʾ 

ʨʝʘʣʴʥʽ ʧʦʪʨʝʙʠ. ʎʝʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʚʥʠʢʥʫʪʠ ʚ 

ʧʨʝʜʤʝʪʥʫ ʛʘʣʫʟʴ ʽ ʩʪʘʚʠʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʧʠʪʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ çʪʝʤ-

ʥʠʭè ʤʽʩʮ ɹʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ɺʝʣʠʢʘ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʇɿ ʟʘʚʞʜʠ ʧʦʪʨʝʙʫʻ ʽʥʚʝʩʪʫʚʘʥʥʷ, 

ʪʦʤʫ ʥʝ ʤʦʞʥʘ ʚʽʜʢʠʜʘʪʠ ʽʩʥʫʶʯʫ ʩʠʩʪʝʤʫ ʟ ʢʦʞʥʦ  ʁʟʤʽʥʦ  ʁʪʝʭʥʽ-

ʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʉʠʩʪʝʤʠ ʟʛʦʜʦʤ ʝʚʦʣʶʮʽʦʥʫʁ ʪʴ. ɯʥʦʜʽ ʮʝʡ ʧʨʦʮʝʩ 

ʥʘʟʠʚʘʁ ʪʴ ʩʫʧʨʦʚʦʜʞʝʥʥʷʤ ʇɿ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʥʠʢʘ ʇɿ ï ʩʪʚʦʨʠʪʠ ʽʣʶʟʽʶ ʧʨʦʩʪʦʪʠ, 

ʱʦʙ ʟʘʭʠʩʪʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜ ʚʝʣʠʢʦʾ  ̔ʯʘʩʪʦ ʜʦʚʽʣʴʥʦʾ ʩʢʣʘʜʥʦʩʪʽ  

ʧʨʦʝʢʪʫ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʝʣʠʢʘ ʻʤʥʽʩʪʴ ʩʠʩʪʝʤʠ ʇɿ ʥʝ ̒ ʾʾ ʦʩʥʦʚʥʦ  ʁ

ʧʨʦʙʣʝʤʦ.ʁ ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʧʨʦʛʨʘʤ ʚʽʜʰʫʢʫʶʪʴʩʷ ʧʦʪʫʞʥʽ 

ʤʝʪʦʜʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʽʣʶʟʽʶ ʧʨʦʩʪʦʪʠ  ̔ʜʦʟʚʦʣʷʶʪʴ ʧʦʚʪʦʨʥʦ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʩʥʫʶʯʽ ʢʦʜʠ ʪʘ ʧʨʦʝʢʪʥʽ ʨʽʰʝʥʥʷ. ʇʨʦʪʝ ʚʠʤʦʛʠ, 

ʧʨʦʧʦʥʦʚʘʥʽ ʜʦ ʩʠʩʪʝʤʠ, ʯʘʩʪʦ ʟʤʫʰʫʶʪʴ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ ʘʙʦ 

ʩʪʚʦʨʶʚʘʪʠ ʟʘʥʦʚʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤ, ʘʙʦ ʚʠʢʦʨʠʩʪʘʪʠ ʽʩʥʫ-

ʶʯʠʡ ʢʦʜ, ʘʜʘʧʪʫʶʯʠ ʡʦʛʦ ʜʦ ʥʦʚʠʭ ʫʤʦʚ. ʊʘʢʠʡ ʦʙʩʷʛ ʨʦʙʽʪ ʧʽʜ  

ʩʠʣʫ ʣʠʰʝ ʢʦʤʘʥʜʽ ʨʦʟʨʦʙʥʠʢʽʚ, ʩʢʣʘʜ ʷʢʦʾ ʚ ʽʜʝʘʣʽ ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘ-

ʣʥɹʠʤ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʦʙʥʠʢʽʚ ʧʦʩʪʽʡʥʦ ʚʠʥʠʢʘʶʪʴ  

ʩʢʣʘʜʥʽ ʧʨʦʙʣʝʤʠ, ʟʫʤʦʚʣʝʥʽ ʢʦʣʝʢʪʠʚʥʠʤ ʧʨʦʝʢʪʫʚʘʥʥʷʤ, ʷʢʽ ʚʦʥʠ 

ʧʦʚʠʥʥʽ ʚʠʨʽʰʫʚʘʪʠ. ʏʠʤ ʙʽʣʴʰʝ ʨʦʟʨʦʙʥʠʢʽʚ, ʪʠʤ ʩʢʣʘʜʥʽʰʽ ʟʚô̫ ʟʢʠ 

ʤʽʞ ʥʠʤʠ  ̔ʪʠʤ ʪʩ̔ʥʽʰʘ ʢʦʦʨʜʠʥʘʮʽʷ ʾʭ ʚʟʘʤ̒ʦʜʽʾ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ  

ʫʯʘʩʥʠʢʠ ʨʦʙʽʪ ʯʘʩʪʦ ʛʝʦʛʨʘʬʽʯʥʦ ʚʽʜʜʘʣʝʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʢʦʣʝʢʪʠʚʥʝ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʧʦʪʨʝʙʫʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻʜʥʦʩʪʽ  

ʽ ʦʜʥʦʛʦ ʟʘʜʫʤʫ ʧʨʦʝʢʪʫ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʜʽʡ ʨʦʟʨʦʙʥʠʢʽʚ. 

ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʜʘ̒ ʟʤʦʛʫ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʫ ʚʠʨʘʞʘʪʠ ʘʙʩʪʨʘʢʮʽʾ 

ʙʫʜʴ-ʷʢʦʛʦ ʨʽʚʥʷ. ʎʷ ʛʥʫʯʢʽʩʪʴ ʧʨʠʚʘʙʣʠʚʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʩʧʦʥʫʢʘ̒  

ʨʦʟʨʦʙʥʠʢʘ ʩʘʤʦʩʪʽʡʥʦ ʩʪʚʦʨʶʚʘʪʠ ʙʘʟʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʟ ʷʢʠʭ  
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ʬʦʨʤʫʶʪʴʩʷ ʘʙʩʪʨʘʢʮʽʾ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ. ʉʪʘʥʜʘʨʪʠ ʟ ʷʢʦʩʪʽ ʇɿ  

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʫʞʝ ʧʦʚʽʣʴʥʦ. ʗʢ ʨʝʟʫʣʴʪʘʪ ï ʧʨʦʝʢʪʫʚʘʥʥʷ ʇɿ  ̒

ʪʨʫʜʦʤʩ̔ʪʢʠʤ. 
ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʢʦʤʧôʁ ʪʝʨʘʭ, ʪʦʤʫ ʻ ʩʠʩʪʝʤʦʶ ʟ ʜʠʩ-

ʢʨʝʪʥʠʤʠ ʩʪʘʥʘʤʠ. ʉʪʘʥ ʧʨʠʢʣʘʜʥʦʾ ʧʨʦʛʨʘʤʠ ʚ ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ 
ʦʧʠʩʫʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʟʤʽʥʥʠʭ, ʾʭ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ, ʘʜʨʝʩ ʽ ʩʪʝʢʽʚ 
ʚʠʢʣʠʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʦʮʝʩʫ. ɸʥʘʣʦʛʦʚʽ ʩʠʩʪʝʤʠ ʻ ʙʝʟʧʝʨʝʨʚʥʠʤʠ. 
ɼʠʩʢʨʝʪʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʢʽʥʮʝʚʫ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ. ʋ ʚʝ-
ʣʠʢʠʭ ʩʠʩʪʝʤʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʡ ʢʦʤʙʽʥʘʪʦʨʥʠʡ ʚʠʙʫʭ, 
ʱʦ ʨʦʙʠʪʴ ʮʁ  ʢʽʣʴʢʽʩʪʴ ʜʫʞʝ ʚʝʣʠʢʦ .ʁ ʇʨʦʝʢʪʫʶʯʠ ʩʠʩʪʝʤʫ, ʨʦʟ-
ʨʦʙʥʠʢʠ ʧʦʜʽʣʷʶʪʴ ʾʭ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʪʘʢ, ʱʦʙ ʦʜʥʘ ʯʘʩʪʠʥʘ ʷʢʦʤʦ-
ʛʘ ʤʝʥʰʝ ʚʧʣʠʚʘʣʘ ʥʘ ʽʥʰʫ. ʆʜʥʘʢ ʧʝʨʝʭʦʜʠ ʤʽʞ ʜʠʩʢʨʝʪʥʠʤʠ ʩʪʘ-
ʥʘʤʠ ʥʝʤʦʞʣʠʚʦ ʤʦʜʝʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʧʝʨʝʨʚʥʠʭ ʬʫʥʢʮʽʡ. 
ʂʦʞʥʘ ʧʦʜʽʷ, ʟʦʚʥʽʰʥʷ ʚʽʜʥʦʩʥʦ ʩʠʩʪʝʤʠ, ʤʦʞʝ ʥʘʜʘʪʠ ʾʡ ʥʦʚʦʛʦ 
ʩʪʘʥʫ; ʧʝʨʝʭʽʜ ʟ ʦʜʥʦʛʦ ʩʪʘʥʫ ʚ ʽʥ ʠhʡ ʥʝ ʟʘʚʞʜʠ ʻ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤ. 
ʋ ʥʘʡʛʽʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟʦʚʥʽʰʥʷ ʧʦʜʽʷ ʤʦʞʝ ʧʦhʢʦʜʠʪʠ ʩʠʩʪʝʤʫ, 
ʦʩʢʽʣʴʢʠ ʾʾ ʪʚʦʨʮʽ ʥʝ ʧʝʨʝʜʙʘʯʠʣʠ ʚʩʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ. ʗʢʱʦ ʫ ʇɿ 
ʨʫʭʫ ʢʦʩʤʽʯʥʦʛʦ ʢʦʨʘʙʣʷ ʚʽʜʙʫʜʝʪʴʩʷ ʧʝʨʝʧʦʚʥʝʥʥʷ ʧʘʤô̫ ʪʽ, ʩʧʨʠ-
ʯʠʥʝʥʝ ʥʝʢʦʨʝʢʪʥʠʤʠ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ, ʥʘʩʣʽʜʢʠ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠ-
ʩʷ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ. ʑʝ ʥʝʜʘʚʥʦ ʚ ʇɿ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʤʝʪʨʦ-
ʧʦʣʽʪʝʥʦʤ, ʘʚʪʦʤʦʙʽʣʷʤʠ, ʩʫʧʫʪʥʠʢʘʤʠ, ʧʦʚʽʪʨʷʥʠʤ ʨʫʭʦʤ, ʩʢʣʘʜʘ-
ʤʠ ʪʦʱʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʢ̔ʣʴʢʦʩʪʽ ʟʙʦʾʚ. ʊʘʢʝ ʧʦʚʦ-
ʜʞʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʩʠʩʪʝʤ ʙʫʣʦ ʙ ʤʘʣʦʡʤʦʚʽʨʥʠʤ, ʘʣʝ ʚ  
ʜʠʩʢʨʝʪʥʠʭ ʩʠʩʪʝʤʘʭ ʙʫʜʴ-ʷʢʘ ʟʦʚʥʽʰʥʷ ʧʦʜʽʷ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ 
ʙʫʜʴ-ʷʢʫ ʯʘʩʪʠʥʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ. ʆʯʝʚʠʜʥʦ, ʮʝ ʻ  
ʦʩʥʦʚʥʠʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʇɿ. ʅʘʪʝ-
ʧʝʨ ʥʝʤʘʻ ʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʦʞ-
ʣʠʚʦʩʪʝʡ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʦʜʞʝʥʥʷ ʚʝʣʠʢʠʭ  
ʜʠʩʢʨʝʪʥʠʭ ʩʠʩʪʝʤ. ɺʠʭʦʜʦʤ ʟ̔ ʮʽʻʾ ʩʠʪʫʘʮʽʾ ʻ ʧʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ 
ʫʧʝʚʥʝʥʦʩʪʽ ʾʭ ʧʨʘʚʠʣʴʥʦʾ ʨʦʙʦʪʠ. 
ʄʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʦʟʥʘʢʠ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ, ʭʘʨʘʢʪʝʨʥʽ 

ʜʣʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. 
ɯʻʨʘʨʭʽʯʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ. ʉʢʣʘʜʥʽ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʚʟʘʻ-

ʤʦʟʘʣʝʞʥʠʭ ʧʽʜʩʠʩʪʝʤ, ʱʦ ʤʘʶʪʴ, ʫ ʩʚʦʻʁ  ʯʝʨʛʦ ,ʁ ʚʣʘʩʥʽ ʧʽʜʩʠʩ-
ʪʝʤʠ, ʘʞ ʜʦ ʥʘʡʥʠʞʯʦʛʦ ʨʽʚʥʷ, ʫʪʚʦʨʝʥʦʛʦ ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʢʦʤʧʦ-
ʥʝʥʪʘʤʠ. ɸʨʭʽʪʝʢʪʫʨʘ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʾʾ ʢʦʤʧʦʥʝ-
ʥʪʽʚ, ʪʘʢ ʽ ʚʽʜ ʾʭ ʽʻʨʘʨʭʽʯʥʦʩʪʽ. 

ɺʽʜʥʦʩʥʽʩʪʴ ʚʠʙʦʨʫ ʝʣʝʤʝʥʪʘʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʉʧʦʩʪʝʨʽʛʘʯ 

ʜʦʚʽʣʴʥʦ ʚʠʨʽʰʫʻ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ʫ ʩʢʣʘʜʥʽʡ ʩʠʩʪʝʤʽ ʚʚʘʞʘʪʠ ʝʣʝ-
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ʤʝʥʪʘʨʥʠʤʠ. ʆʙʨʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʟ ʧʦʛʣʷʜʫ ʦʜʥʦʛʦ ʩʧʦʩʪʝʨʽʛʘʯʘ 

ʤʦʞʝ ʚʠ̫ ʚʠʪʠʩʷ ʥʘ ʥʘʙʘʛʘʪʦ ʚʠʦɦʤʫ ʨʽʚʥʽ ʘʙʩʪʨʘʢʮʽʾ ʟ ʧʦʛʣʷʜʫ  

ʥ̔h ʦʛʦ. 

ɿʚô̫ ʟʢʠ ʚʩʝʨʝʜʠʥʽ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʦʥʠ ʪʽʩʥʽʰʽ, ʥʽʞ ʟʚô̫ ʟʢʠ ʤʽʞ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. ʎʷ ʦʙʩʪʘʚʠʥʘ ʜʦʟʚʦʣʷʻ ʚʽʜʦʢʨʝʤʠʪʠ çʚʠʩʦʢʦʯʘʩʪʦʪ-

ʥʫè ʜʠʥʘʤʽʢʫ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʾʭ ʚʥʫʪʨʽʰʥʽʡ ʩʪʨʫʢʪʫʨʽ, ʚʽʜ çʥʠʟʴʢʦ-

ʯʘʩʪʦʪʥʦʾè ʜʠʥʘʤʽʢʠ ʱʦʜʦ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʎʷ ʚʽʜʤʽʥ-

ʥʽʩʪʴ ʤʽʞ ʚʥʫʪʨʽʰʥʽʤʠ ʽ ʤʽʞʢʦʤʧʦʥʝʥʪʥʠʤʠ ʚʟʘ̒ʤʦʜʽʷʤʠ ʜʦʟʚʦʣʷʻ 

ʧʦʜʽʣʠʪʠ ʬʫʥʢʮʽ ʾʤʽʞ ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ ʽ ʚʠʚʯʘʪʠ ʾʭ ʦʢʨʝʤʦ. 

ʉʢʣʘʜʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ çʟ ʥʫʣʷè, ʥʽʢʦʣʠ ʥʝ ʧʨʘʮʶʻ ʷʢ 

ʪʨʝʙʘ, ʽ ʞʦʜʥʘ çʣʘʪʢʘè ʥʝ ʟʤʫʩʠʪʴ ʾʾ ʧʨʘʮʶʚʘʪʠ ʧʨʘʚʠʣʴʥʦ. ʇʨʦʝʢ-

ʪʫʚʘʥʥʷ ʚʘʨʪʦ ʧʦʯʠʥʘʪʠ ʽʟ ʧʨʦʩʪʦʾ ʧʨʘʮʝʟʜʘʪʥʦʾ ʩʠʩʪʝʤʠ. 

ʋ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʩʠʩʪʝʤʠ ʦʙô̒ ʢʪʠ, ʱʦ ʩʧʦʯʘʪʢʫ ʚʚʘʞʘʣʠʩʷ 

ʩʢʣʘʜʥʠʤʠ, ʩʪʘʶʪʴ ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʟ ʷʢʠʭ ʩʪʚʦʨʶ-

ʶʪʴʩʷ ʱʝ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ. ʇʨʘʚʠʣʴʥʽ ʝʣʝʤʝʥʪʘʨʥʽ ʦʙô̒ ʢʪʠ 

ʥʝʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʚʽʜʨʘʟʫ: ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ ʨʝʘʣʴʥʝ 

ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʽ ʣʠʰʝ ʧʦʪʽʤ ʾʾ ʫʜʦʩʢʦʥʘʣʚʁʘʪʠ. 

1.5. ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ  
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʉʪʚʦʨʝʥʥʷ ʇɿ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ 
ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ.  
ʏʦʪʠʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʣʘʩʪʠʚʽ ʙʫʜʴ-ʷʢʦʤʫ ʧʨʦʝʢʪʫ 

ʩʪʚʦʨʝʥʥʷ ʇɿ: 
ï ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʥʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 
ï ʩʪʚʦʨʝʥʥʷ ʇɿ; 
ï ʘʪʝʩʪʘʮʽʷ ʇɿ; 
ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ (ʤʦʜʝʨʥʽʟʘʮʽʷ) ʇɿ. 
ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʝʢʪʽʚ ʮʽ ʧʨʦʮʝʩʠ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʽ ʦʧʠʩʘʥʽ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 
ʜʝʪʘʣʽʟʘʮʽʾ. ʊʨʠʚʘʣʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ ʪʘʢʦʞ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ 
ʦʜʥʘʢʦʚʘ. ɿʘʛʘʣʦʤ ʨʽʟʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦʤ ʇɿ, 
ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʁʪʴ ʨʽʟʥʽ ʧʨʦʮʝʩʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 
ʧʨʦʜʫʢʪʽʚ ʥʘʚʽʪʴ ʦʜʥʦʛʦ ʪʠʧʫ. ʇʨʦʪʝ ʧʝʚʥʽ ʧʨʦʮʝʩʠ ʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ 
ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʦʜʥʦʛʦ ʪʠʧʫ ʽ ʤʝʥʝh ʜʣʷ ʽʥʰʦʛʦ 
ʪʠʧʫ ʧʨʦʛʨʘʤʥʠʭ ʜʦʜʘʪʢʽʚ. ʗʢʱʦ ʚʠʢʦʨʠʩʪʘʪʠ ʥʝʚʽʜʧʦʚʽʜʥʠʡ ʧʨʦʮʝʩ, 
ʪʦ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ  
ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 
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ʊʘʢʘ ʤʦʜʝʣʴ ʷʚʣʷʻ ʩʦʙʦʶ ʩʧʨʦʱʝʥʠʡ ʦʧʠʩ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ 
ʇɿ ï ʧʦʩʣʽʜʦʚʥʦʩʪ̔ ʧʨʘʢʪʠʯʥʠʭ ʝʪʘʧʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ 
ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʇʦʜ̔ʙʥʽ ʤʦʜʝʣʽ, ʥʝʟʚʘʞʘʶʯʠ 
ʥʘ ʾʭ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʘʙʩʪʨʘʢʪʥʝ ʧʦʜʘʥʥʷ ʨʝʘʣʴʥʦ-
ʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ. ʄʦʜʝʣʽ ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʧʨʦʮʝʩʠ, ʷʢʽ 
ʻ ʯʘʩʪʠʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ, ʢʦʤʧʦʥʝʥʪʘʤʠ 
ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʜʽʡ ʣʶʜʝʡ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ 
ʇɿ. ɺʦʥʠ ʪʘʢʽ: 
ʄʦʜʝʣʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʙʽʪ. ʇʦʢʘʟʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ, ʚʠ-

ʢʦʥʫʚʘʥʠʭ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʇɿ, ʚʢʣʶʯʘʶʯʠ ʧʦʯʘʪʦʢ ʽ ʟʘʚʝʨ-
ʰʝʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʠʢʦʥʘʥʥʷʤ ʝʪʘʧʽʚ. 
ɽʪʘʧʠ ʚ ʮʽʡ ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʠʤ ʨʦʙʦʪʘʤ, ʚʠʢʦʥʫʚʘʥʠʤ  
ʨʦʟʨʦʙʥʠʢʘʤʠ ʇɿ. 
ʄʦʜʝʣʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʽ ʧʨʦʮʝʩʽʚ. ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʇɿ ʧʦʜʘ̒ʪɹ-

ʩʷ ʤʥʦʞʠʥʦ  ʁʘʢʪʠʚʥʦʩʪʽ (ʧʨʦʮʝʩʽʚ), ʱʦ ʟʜʽʡʩʥʶʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʝʚ-
ʥʠʭ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʝʮʠʬʽʢʘʮʽ ̫ʇɿ, ʪʦ ʥʘ 
ʚʭʦʜʽ ʦʪʨʠʤʫʶʪʴ ʟʘʛʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ, ʘ ʥʘ ʚʠʭʦʜʽ ʜʘ-
ʥ,̔ ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʥʘ ʚʭʽʜ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥ ̫ʇɿ. ʇʝʨʝʪʚʦʨʶʚʘʪʠ 
ʜʘʥʽ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʘʢʪʠʚʥʦʩʪʝʡ ʤʦʞʫʪʴ ʷʢ ʨʦʟʨʦʙʥʠʢʠ ʇɿ, ʪʘʢ ʽ 
ʢʦʤʧôʁ ʪʝʨʠ. 
ʈʦʣʴʦʚʘ ʤʦʜʝʣʴ. ɰʾ ʩʢʣʘʜʦʚʠʤʠ ʻ ʣʶʜʠ ʘʙʦ ʜʽʾ, ʚʠʢʦʥʫʚʘʥʽ ʥʠʤʠ. 
ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʽ 

ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. ɽʪʘʧʠ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʢʘ-
ʟʘʥʦ ʥʘ ʨʠʩ. 1.5.  

 

 

ʈʠʩ. 1.5. ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ 

 
ʇʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤ (ʥʘʧʨʠ-

ʢʣʘʜ, ʧʨʦ ʫʩʪʘʥʦʚʣʝʥʥʷ ʧʝʚʥʠʭ ʪʠʧʽʚ ʨʘʜʽʦʣʦʢʘʪʦʨʽʚ ʫ ʩʠʩʪʝʤʫ ʢʝ-
ʨʫʚʘʥʥʷ ʧʦʣʴʦʪʘʤʠ) ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʩʠʩʪʝʤʫ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʜʦ-
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ʩʠʪʴ ʜʦʨʦʛʠʤ. ʇʝʨʝʧʨʦʝʢʪʫʚʘʪʠ ʩʠʩʪʝʤʫ ʯʘʩʪʦ ʚʟʘʛʘʣʽ ʥʝʤʦʞʣʠʚʦ.  
ʎʝ ʦʜʥʘ ʽʟ ʧʨʠʯʠʥ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ 
ʩʠʩʪʝʤ ï ʛʥʫʯʢʽʩʪʴ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʥʦʩʠʪʠ  
ʟʤʽʥʠ ʚ ʨʦʟʨʦʙʣʶʚʘʥʫ ʩʠʩʪʝʤʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʥʦʚʽ ʚʠʤʦʛʠ, ʧʨʦʧʦ-
ʥʦʚʘʥʽ ʜʦ ʥʝʾ. 
ʋ ʢʦʤʘʥʜʫ ʨʦʟʨʦʙʥʠʢʽʚ ʩʠʩʪʝʤ ʥʝʤʠʥʫʯʝ ʟʘʣʫʯʘʶʪʴʩʷ ʬʘʭʽʚʮʽ 

ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ, ʪʦʤʫ ʢʦʤʘʥʜʘ ʨʦʟʨʦʙʥʠʢʽʚ ʧʦʚʠʥʥʘ ʤʘʪʠ ʚʽʜʧʦʚʽʜ-
ʥʽ ʟʥʘʥʥʷ, ʱʦʙ ʫʩʝʙʽʯʥʦ ʨʦʟʛʣʷʥʫʪʠ ʩʠʩʪʝʤʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜ ʯʘʩ 
ʧʨʠʡʥʷʪʪʷ ʙʫʜʴ-ʷʢʠʭ ʨʽʰʝʥʴ. ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ 
ʧʦʣʴʦʪʦʤ (ʉʂʇ), ʫ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫ̒ʪʴʩʷ ʨʘʜʽʦʣʦʢʘʮʽʡʥʘ ʘʙʦ ʙʫʜʴ-
ʷʢʘ ʽʥʰʘ ʩʠʩʪʝʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʣʽʪʘʢʽʚ (ʜʠʚ. ʨʠʩ. 1.3).  
ʌʘʭʽʚʮʽ ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ ʤʦʞʫʪʴ ʧʨʦʧʦʥʫʚʘʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ 

ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʤʽʩʪʠʪʠʤʫʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 
ʢʦʤʧʦʥʝʥʪʠ. ɺʠʙʽʨ ʧʝʚʥʦʾ ʤʦʜʝʣʽ ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ ˇʨʫʥʪʫʻʪʴʩʷ ʣʠʰʝ 
ʥʘ ʪʝʭʥʽʯʥʠʭ ʘʨʛʫʤʝʥʪʘʭ. ʅʝʭʘʡ, ʥʘʧʨʠʢʣʘʜ, ʦʜʥʽʻʶ ʟ ʘʣʴʪʝʨʥʘʪʠʚ 
ʨʦʟʨʦʙʣʝʥʥʷ ʉʂʇ ʻ ʫʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʾ ʨʘʜʽʦʣʦʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
ʟʘʤʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʯʁʦʾ. ʗʢʱʦ ʚ ʢʦʤʘʥʜʫ ʨʦʟʨʦʙʥʠʢ̔ʚ  
ʚʭʦʜʷʪʴ ʙʫʜʽʚʝʣʴʥʠʢʠ, ʪʦ ʚʦʥʠ ʤʦʞʫʪʴ ʥʘʧʦʣʷʛʘʪʠ ʩʘʤʝ ʥʘ ʮʴʦʤʫ 
ʚʘʨʽʘʥʪʽ ʩʪʚʦʨʝʥʥʷ ʉʂʇ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʟʘʙʝʟʧʝʯʠʪʴ ʨʦʙʦʪʦʶ ʽ ʾʭ, ʽ 
ʙʫʜʽʚʝʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦʛʦ 
ʚʘʨʽʘʥʪʘ ʤʦʞʥʘ ʚʜʘʚʘʪʠʩʷ ʜʦ ʪʝʭʥʽʯʥʠʭ ʘʨʛʫʤʝʥʪʽʚ. 
ɺʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ. ʅʘ ʝʪʘʧʽ ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʥʠʭ  

ʚʠʤʦʛ ʬʦʨʤʫʶʪʴʩʷ ʽ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ, ʨʦʟʛʣʷʜʫʚʘ-
ʥʦʾ ʷʢ ʻʜʠʥʝ ʮʽʣʝ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʶʪʴʩʷ ʚʠʤʦʛʠ ʪʨʴʦʭ ʪʠʧʽʚ. 
ɿʘʛʘʣʴʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ. ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘ-

ʯʘʶʪʴʩʷ ʥʘ ʥʘʡʚʠʱʦʤʫ (ʘʙʩʪʨʘʢʪʥʦʤʫ) ʨʽʚʥʽ ʧʦʜʘʥʥʷ ʩʠʩʪʝʤʠ.  
ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʝʪʘʣʽʟʫʶʪʴʩʷ ʚʞʝ ʥʘ ʨʽʚʥʽ ʧʽʜʩʠʩʪʝʤ. 
ʉʠʩʪʝʤʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝ ʽʥʪʝʛʨʦʚʘʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʤʦʛʠ ʜʣʷ ʧʽʜʩʠʩʪʝʤ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʧʨʦʜʫʢʪʠʚ-
ʥʽʩʪʴ, ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ, ʟʘʭʠʱʝʥʽʩʪʴ ʪʘ ʽʥ.  
ɺʣʘʩʪʠʚʦʩʪʽ, ʷʢʠʭ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚ ʩʠʩʪʝʤʽ. ɯʥʦʜʽ ʥʘʙʘʛʘʪʦ 

ʣʝʛʰʝ ʚʢʘʟʘʪʠ, ʯʦʛʦ ʩʠʩʪʝʤʘ ʥʝ ʧʦʚʠʥʥʘ ʨʦʙʠʪʠ, ʥʽʞ ʪʝ, ʱʦ ʚʦʥʘ 
ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜ ʉʂʇ ʥʝʦʙʭʽʜʥʦ ʦʯʽʢʫʚʘʪʠ ʦʧʝʨʘʪʦ-
ʨʘʤ ʣʠʰʝ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽ,ʁ ʷʢʘ ʥʝ ʚʽʜʚʦʣʽʢʘʻ ʾʭ ʫʚʘʛʫ. 
ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ, 

ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʥʷ ʚ ʦʬʽʩʥʦʤʫ ʙʫʜʠʥʢʫ, ʪʘ ʩʬʦʨʤʫʣʶʻ-
ʤʦ ʾʾ ʟʘʚʜʘʥʥʷ. 

ɺʘʨʽʘʥʪ 1. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʦʧʝʨʝʜʞʫʚʘʪʠ ʧʨʦ ʥʝʩʘʥʢʮʽʦʥʦʚʘ-

ʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʙʫʜʠʥʦʢ. 
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ʎʝ ʟʘʚʜʘʥʥʷ ʪʦʯʥʦ ʦʧʠʩʫʻ ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ ʽ ʾʾ ʬʫʥʢʮʽʾ.  
ʊʘʢʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, ʱʦ ʚʞʝ ʽʩʥʫʻ ʽ 
ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʴʦʛʦ 
ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʧʨʦʥʠʢʥʝʥʴ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ  
ʟʘʩʦʙʠ, ʥʘʚʽʪʴ ʙʝʟ ʧʝʨʝʚʽʨʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʘʤʦʾ  ʩʠʩʪʝʤʠ ʩʠʛʥʘʣʽ-
ʟʘʮʽʾ. ʗʢʱʦ ʩʠʩʪʝʤʫ ʧʦʪʨʽʙʥʦ ʤʦʜʝʨʥʽʟʫʚʘʪʠ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʤʘʻ 
ʚʢʣʶʯʘʪʠ ʙʽʣʴʰ çʰʠʨʦʢʫè ʮʽʣʴ.  
ɺʘʨʽʘʥʪ 2. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʛʘʨʘʥʪʫʚʘʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʽʩʪʦʪʥʠʭ 

ʧʦʨʫʰʝʥʴ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥ ̫ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʠʥʢʫ 
ʚʥʘʩʣʽʜʦʢ ʥʝʟʘʢʦʥʥʠʭ ʚʪʦʨʛʥʝʥʴ. 
ʆʩʥʦʚʥʽ ʪʨʫʜʥʦʱʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ ʧʦʣʷʛʘʶʪʴ ʫ 

ʪʦʤʫ, ʱʦ ʩʠʩʪʝʤʘ ʙʫʜʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥ ̫ʧʨʦʙʣʝʤ, ʱʦ ʤʘʶʪʴ ʚʟʘ-
ʻʤʦʟʘʣʝʞʥ ̔ʚʭʽʜʥ ̔ʚʧʣʠʚʠ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʪʦʯʥʦ ʦʧʠʩʘʪʠ. ɼʽʡʩʥʘ 
ʧʨʠʨʦʜʘ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʣʠʰʝ ʚ ʧʨʦʮʝʩʽ ʾʾ ʚʠʨʽʰʝʥ-
ʥʷ. ʅʘʧʨʠʢʣʘʜ, ʟʘʚʜʘʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʝʤʣʝʪʨʫʩʽʚ. ɼʦʪʝʧʝʨ ʥʝ 
ʽʩʥʫʻ ʪʦʯʥʠʭ ʩʧʦʩʦʙʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʽ ʝʧʽʮʝʥʪʨʫ ʟʝʤʣʝʪʨʫʩʫ, ʥʽ 
ʡʦʛʦ ʯʘʩʫ, ʥʽ ʩʠʣʠ, ʥʽ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʊʦʤʫ ʥʝʤʦʞ-
ʣʠʚʦ ʟʘʟʜʘʣʝʛʽʜʴ ʧʦʚʥʽʩʪʶ ʩʧʣʘʥʫʚʘʪʠ ʚʩʽ ʜʽʾ ʥʘ ʚʠʧʘʜʦʢ ʚʝʣʠʢʦʛʦ ʟʝʤ-
ʣʝʪʨʫʩʫ ï ʮʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʽʥ ʚʽʜʙʫʜʝʪʩɹʷ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ (ʨʠʩ. 1.6) ʧʦʣʷʛʘʻ ʫ 
ʚʠʟʥʘʯʝʥʥʽ ʩʠʩʪʝʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 
ʜʦ ʩʠʩʪʝʤʠ. ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʝʪʘʧʽʚ. 

 

 

ʈʠʩ. 1.6. ɽʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

 

ʈʦʟʧʦʜʽʣ ʚʠʤʦʛ ʥʘ ʛʨʫʧʠ. ɺʠʤʦʛʠ ʘʥʘʣʽʟʫʶʪʴ ʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʢ-

ʨʝʤʽ ʛʨʫʧʠ. ɿʚʠʯʘʡʥʫ ʤʥʦʞʠʥʫ ʚʠʤʦʛ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʛʨʫʧʠ ʜʝ-

ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ, ʘʣʝ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ çʞʠʪʪʻ-

ʟʜʘʪʥʽè ʨʦʟʧʦʜʽʣʠ. 
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ɺʠʟʥʘʯʝʥʥʷ ʧʽʜʩʠʩʪʝʤ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʧʽʜʩʠʩʪʝʤʠ, ʷʢʽ ʦʢʨʝʤʦ 

ʘʙʦ ʩʧʽʣʴʥʦ ʨʝʘʣʽʟʫʶʪʴ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ. ɻʨʫʧʘ ʚʠʤʦʛ ʟʘʟʚʠʯʘʡ 

ʧʨʦʝʢʪʫʻʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʧʽʜʩʠʩʪʝʤ, ʪʦʤʫ ʤʦʞʥʘ ʦʙô̒ ʜʥʘʪʠ ʢʽʣʴʢʘ 

ʚʠʤʦʛ ʚ ʦʜʥʫ.  

ʈʦʟʧʦʜʽʣ ʚʠʤʦʛ ʟʘ ʧʽʜʩʠʩʪʝʤʘʤʠ. ɺʠʤʦʛʠ ʩʪʘʚʣʷʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʧʽʜʩʠʩʪʝʤ, ʱʦ ʙʫʜʫʪʴ ʾʭ ʨʝʘʣʽʟʦʚʫʚʘʪʠ. 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʜʩʠʩʪʝʤ. ɺʠ-

ʟʥʘʯʘʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʞʥʦʾ ʧʽʜʩʠʩʪʝʤʠ. ʎʝʡ 

ʝʪʘʧ ʻ ʯʘʩʪʠʥʦʶ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʧʽʜʩʠʩʪʝʤ. ʅʘ ʮʴʦʤʫ 

ʝʪʘʧʽ ʪʘʢʦʞ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʧʽʜʩʠʩʪʝʤʘʤʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ ʧʽʜʩʠʩʪʝʤ. ɼʣʷ ʢʦʞʥʦʾ ʧʽʜʩʠʩʪʝʤʠ  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʨʬʝʡʩ. ʃʠʰʝ ʧʽʩʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʧʦʯʘʪʠ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʩʘʤʠʭ ʧʽʜʩʠʩʪʝʤ. 

ʅʘʷʚʥʽʩʪʴ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʝʪʘʧʘʤʠ ʽ ʤʦʞʣʠʚʽʩʪʴ ʚʝʨʪʘ-

ʪʠʩʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʝʪʘʧʫ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩ. 1.6 ʜʚʦʩʪʦʨʦʥʥʽʤʠ ʩʪʨʽʣʢʘʤʠ. ʎʝ ʧʦʪʨʽʙʥʦ ʜʣʷ ʚʠʨ̔ -

ʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʮʦɹʤʫ ʝʪʘʧʽ. 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʩʠʩʪʝʤ ʤʦʞʥʘ ʨʦʟʨʦʙʠʪʠ ʜʝʢʽʣʴʢʘ ʧʨʦʝʢʪʽʚ. ʎʝ 

ʧʨʠʧʫʩʢʘʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʣʶʜʩʴʢʦ-

ʛʦ ʬʘʢʪʦʨʘ. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ ʨʽʰʝʥʥʷ, ʷʢʝ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʟʘʜʦʚʦʣʴʥʷ ̒ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ.  

ʈʦʟʨʦʙʣʝʥʥʷ ʧʽʜʩʠʩʪʝʤ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʽʜʩʠʩʪʝ-

ʤʠ, ʚʠʟʥʘʯʝʥʽ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʗʢʱʦ ʧʽʜʩʠʩʪʝʤʘ ʻ 

ʧʨʦʛʨʘʤʥʦʶ, ʝʪʘʧ ʨʦʟʨʦʙʣʝʥʥʷ ʚʢʣʶʯʘʪʠʤʝ ʧʨʦʮʝʩʠ ʬʦʨʤʘʣʽʟʘʮʽʾ 

ʚʠʤʦʛ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʪʘ ̔ʥ. 

ʅʘʪʝʧʝʨ ʨʽʜʢʦ ʨʦʟʨʦʙʣʝʥʥʷ ʚʩʽʭ ʧʽʜʩʠʩʪʝʤ ʧʦʯʠʥʘʪʁ ɹçʟ ʥʫʣʷè. 

ɯʥʢʦʣʠ ʜʝʰʝʚʰʝ ʢʫʧʠʪʠ ʛʦʪʦʚʠʡ ʚʠʨʽʙ, ʥʽʞ ʨʦʟʨʦʙʣʷʪʠ ʚʣʘʩʥʫ ʧʽʜ-

ʩʠʩʪʝʤʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʧʦʪʨʝʙʘ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ 

ʝʪʘʧʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘ ʨʽʚʥʽ ʚʠʤʦʛ çʧʨʠʛʥʘʪʠè ʢʫʧ-

ʣʝʥʠʡ ʚʠʨʽʙ ʜʦ ʩʠʩʪʝʤʠ. ʎʝʡ ʚʠʨʽʙ ʤʦʞʝ ʥʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʩʽ ʚʠʤʦ-

ʛʠ, ʧʨʦʧʦʥʦʚʘʥ ̔ʜʦ ʢʦʤʧʦʥʝʥʪʘ, ʷʢʠʡ ʚʽʥ ʟʘʤʽʱʘʻ, ʘʣʝ ʷʢʱʦ ʘʩʦʨ-

ʪʠʤʝʥʪʠ ʢʦʤʝʨʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ, ʚʠʪʨʘʪʠ ʥʘ ʧʦ-

ʚʪʦʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʚʝʣʠʢʽ. 

ʋʩʽ ʧʽʜʩʠʩʪʝʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ. ʗʢʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚʥʫʪʨʽʰʥʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʧʝʨʝʨʠʚʘʶʪʴ ʧʨʦʮʝʩ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʧʽʜʩʠʩʪʝʤ, ʤʦʞʥʘ ʤʦʜʠʬʽʢʫʚʘʪʠ ʚʩʶ ʩʠʩʪʝʤʫ. ʂʦʣʠ ʩʠʩʪʝʤʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʤʦ-
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ʜʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʝ 

ʚʠʷʚʠʪʠʩʷ ʜʦʩʠʪʴ ʚʠʪʨʘʪʥʠʤ. ɼʦʚʦʜʠʪʴʩʷ ʰʫʢʘʪʠ ʷʢʝʩʴ çʦʙʭʽʜʥʝè 

ʨʽʰʝʥʥʷ ʜʣʷ ʚʠʭʦʜʫ ʟ ʧʦʜʽʙʥʠʭ ʩʠʪʫʘʮʽʡ. ʏʘʩʪʦ ʪʘʢʠʤ ʨʽʰʝʥʥʷʤ ʻ 

ʚʢʣʶʯʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʦ-

ʩʠʪʴ ʛʥʫʯʢʽ ʽ ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʦ ʤʦʜʠʬʽʢʫʶʪʴʩʷ. ʉʚʦ̒ʁ  ʯʝʨʛʦ ,ʁ ʮʝ 

ʚʝʜʝ ʜʦ ʟʤʽʥʠ ʚʠʤʦʛ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʜʦ ʇɿ, ̔  ʜʦ ʟʤʽʥ ʫ ʧʨʦʝʢʪʽ ʇɿ. 
ʉʢʣʘʜʘʥʥʷ ʩʠʩʪʝʤʠ. ʎʝʡ ʧʨʦʮʝʩ ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʛʨʘʮʽʶ ʥʝʟʘ-

ʣʝʞʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʧʽʜʩʠʩʪʝʤ ʫ ʻʜʠʥʫ ʟʘʢʽʥʯʝʥʫ ʩʠʩʪʝʤʫ. ʋ ʧʨʦʮʝʩʽ 
ʩʢʣʘʜʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ, ʚ̔ʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʚʩʽ 
ʧʽʜʩʠʩʪʝʤʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ. ɸʣʝ ʟ ʪʝʭʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡ-
ʥʠʭ ʧʨʠʯʠʥ ʥʘʙʘʛʘʪʦ ʚʘʞʣʠʚʽʰʠʤ ʻ ʧʦʩʣʽʜʦʚʥʝ ʩʢʣʘʜʘʥʥʷ, ʢʦʣʠ ʦʢ-
ʨʝʤʽ ʧʽʜʩʠʩʪʝʤʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʧʦ ʯʝʨʟʽ, ʦʜʥʘ ʟʘ ʦʜʥʦʶ. 
ʇʨʦʮʝʩ ʧʦʩʣʽʜʦʚʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤ ʜʣʷ 

ʩʠʩʪʝʤʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʦʩʢʽʣʴʢʠ, ʧʦ-ʧʝʨʰʝ, ʥʝʤʦʞʣʠʚʦ ʩʢʣʘʩʪʠ ʪʘʢʠʡ 
ʛʨʘʬʽʢ ʨʦʙʽʪ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʝʪʘʧ ʨʦʟʨʦʙʣʝʥʥʷ ʚʩʽʭ ʧʽʜʩʠʩʪʝʤ ʟʘʢʽʥʯʫ-
ʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ; ʧʦ-ʜʨʫʛʝ ʧʦʩʣʽʜʦʚʥʝ ʩʢʣʘʜʘʥʥʷ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ 
ʧʦʤʠʣʦʢ, ʟʫʤʦʚʣʝʥʠʭ ʥʝʧʨʘʚʠʣʴʥʦʶ ʽʥʪʝʛʨʘʮʽʻʶ ʩʠʩʪʝʤʠ. ʗʢʱʦ ʦʜ-
ʥʦʯʘʩʥʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʢʽʣʴʢʘ ʧʽʜʩʠʩʪʝʤ, ʪʦ ʧʨʠʯʠʥʦʶ ʚʠʷʚʣʝʥʦʾ ʚ ʧʨʦ-
ʮʝʩʽ ʪʝʩʪʫʚʘʥʥʷ ʧʦʤʠʣʢʠ ʤʦʞʝ ʙʫʪʠ ʢʦʞʥʘ ʟ ʥʠʭ. ʗʢʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ 
ʦʜʥʘ ʧʽʜʩʠʩʪʝʤʘ ʫ ʚʞʝ ʧʨʘʮʶʶʯʫ ʩʠʩʪʝʤʫ, ʪʦ ʧʨʠʯʠʥʦʶ ʚʠʷʚʣʝʥʦʾ 
ʧʦʤʠʣʢʠ, ʥʘʡʽʤʦʚʽʨʥʽʰʝ, ʙʫʜʝ ʦʩʪʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʘ ʧʽʜʩʠʩʪʝʤʘ ʘʙʦ 
ʟʥʦʚʫ ʚʩʪʘʥʦʚʣʝʥʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʥʝʶ ʪʘ ʽʩʥʫʶʯʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ. 
ʇʦʤʠʣʢʠ ʽ ʜʝʬʝʢʪʠ ʦʢʨʝʤʠʭ ʧʽʜʩʠʩʪʝʤ ʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʯʘʩʪʦ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʘʤʝ ʥʘ ʝʪʘʧʽ ʩʢʣʘʜʘʥʥʷ. ʎʝ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʜʠʩʢʫʩʽʾ 
ʽ ʢʦʥʬʣʽʢʪʠ ʤʽʞ ʨʦʟʨʦʙʥʠʢʘʤʠ ʨʽʟʥʠʭ ʧʽʜʩʠʩʪʝʤ ʯʝʨʝʟ ʪʫ ʧʽʜʩʠʩʪʝ-
ʤʫ, ʷʢʫ ʚʠʟʥʘʥʦ çʚʠʥʥʦʶè. ʇʨʦʪʝ ʚʠʨʽʰʝʥʥʷ ʚʠʥʠʢʣʠʭ ʧʨʦʙʣʝʤ 
ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʢʽʣʴʢʘ ʪʠʞʥʽʚ, ʘ ʪʦ ʽ ʤʽʩʷʮʽʚ ʨʦʙʦʪʠ. 
ɯʥʩʪʘʣʷʮʽʷ ʩʠʩʪʝʤʠ. ʋ ʧʨʦʮʝʩʽ ʽʥʩʪʘʣʷʮʽʾ ʩʠʩʪʝʤʘ çʧʦʨʠʥʘ̒è ʫ ʪʝ 

ʦʪʦʯʝʥʥʷ, ʫ ʷʢʦʤʫ ʚʦʥʘ ʧʦʚʠʥʥʘ ʧʨʘʮʶʚʘʪʠ. ɯʥʩʪʘʣʷʮʽ ̫ʩʢʣʘʜʥʠʭ ʩʠʩ-
ʪʝʤ ʤʦʞʝ ʟʫʤʦʚʠʪʠ ʨʽʟʥʽ ʧʨʦʙʣʝʤʠ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʽʥʢʦʣʠ ʧʦʪʨʝʙʫʻ 
ʢʽʣʴʢʘ ʤʩ̔ʷʮʽʚ, ʘ ʪʦ ʽ ʨʦʢʽʚ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʽ. 

1. ʆʪʦʯʝʥʥʷ, ʫ ʷʢʦʤʫ ʽʥʩʪʘʣʶʻʪʴʩʷ ʩʠʩʪʝʤʘ, ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʪʦʤʫ, 
ʜʣʷ ʷʢʦʛʦ ʚʦʥʘ ʩʧʨʦʝʢʪʦʚʘʥʘ.  

2. ʇʦʪʝʥʮʽʡʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ ʩʧʨʠʡʤʘʶʪʴ ʫʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ 
ʩʠʩʪʝʤʠ ʫ ʩʚʦʾʡ ʦʨʛʘʥʽʟʘʮʽʾ.  

3. ʅʦʚʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʩʧʽʚʽʩʥʫʚʘʪʠ ʟʽ ʩʪʘʨʦʶ ʜʦʪʠ, ʜʦʢʠ ʚ ʦʨʛʘ-
ʥʽʟʘʮʽʾ, ʜʝ ʚʦʥʘ ʽʥʩʪʘʣʶʻʪʴʩʷ, ʥʝ ʧʝʨʝʢʦʥʘʶʪʴʩʷ, ʱʦ ʥʦʚʘ ʩʠʩʪʝʤʘ 
ʧʨʘʮʶʻ ʪʘʢ, ʷʢ ʧʦʪʨʽʙʥʦ. ʇʨʠ ʮʴʦʤʫ ʚʠʧʨʦʙʫʚʘʪʠ ʥʦʚʫ ʩʠʩʪʝʤʫ 
ʤʦʞʥʘ ʪʽʣɹʢʠ ʪʦʜʽ, ʢʦʣʠ ʩʪʘʨʘ ʩʠʩʪʝʤʘ ʥʝ ʬʫʥʢʮʽʦʥʫʻ. 
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4. ʇ̔ ʜ ʯʘʩ ʽʥʩʪʘʣʷʮʽʾ ʤʦʞʣʠʚʽ ʩʫʪʦ ʬʽʟʠʯʥʽ ʧʨʦʙʣʝʤʠ. ʎʝ ʚʣʘʩʪʠ-
ʚʦ ʜʣʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʤʽʱʝʥʴ ʽʟ ʢʘʥʘʣʘʤʠ ʜʣʷ ʤʝʨʝʞʝʚʠʭ 
ʢʘʙʝʣʽʚ; ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ ʜʦʜʘʪʢʦʚʽ ʧʦʚʪ̔ʨʷʥʽ ʢʦʥʜʠʮʽʦʥʝʨʠ ʘʙʦ 
ʽʥʰʽ ʚʙʫʜʦʚʘʥʽ ʚ ʙʫʜʠʥʦʢ ʧʨʠʣʘʜʠ ʪʦʱʦ. 
ʋʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. ʇʽʩʣʷ ʽʥʩʪʘʣʷʮʽʾ ʩʠʩʪʝʤʠ, ʾʾ 

ʚʚʦʜʷʪʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʜʣʷ ʯʦʛʦ ʧʨʦʚʦʜʪ̫ ɹʥʘʚʯʘʥʥʷ ʩʠʩʪʝʤʥʠʭ 
ʦʧʝʨʘʪʦʨʽʚ ʽ ʟʤʽʥʶʶʪʴ ʾʭ ʟʚʠʯʘʡʥʠʡ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ ʜʣʷ ʝʬʝʢʪʠʚ-
ʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦ ʾʩʠʩʪʝʤʠ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ 
ʥʝʧʝʨʝʜʙʘʯʝʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʱʦ ʩʠʩʪʝʤʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʤʽʩʪʠʪʴ ʧʦ-
ʤʠʣʢʠ ʘʙʦ ʧʨʦʨʘʭʫʥʢʠ. ʇʦʢʠ ʩʠʩʪʝʤʘ ʬʫʥʢʮʽʦʥʫʻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʩʧʝʮʠʬʽʢʘʮʽ,ʾ ʮʽ ʜʝʬʝʢʪʠ ʤʦʞʫʪʴ ʥʝ ʚʠʷʚʠʪʠʩʷ, ʽ ʪʦʤʫ ʨʦʟʨʦʙʥʠʢʠ 
ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ. 
ʅʘʧʨʠʢʣʘʜ, ʧʨʦʙʣʝʤʦʶ, ʱʦ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʣʠʰʝ ʧʽʩʣʷ ʚʚʝʜʝʥ-

ʥʷ ʩʠʩʪʝʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʻ ʩʫʤʽʩʥʽʩʪʴ ʥʦʚʦʾ ʪʘ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤ. 
ʎʝ ʤʦʞʝ ʙʫʪʠ ʩʫʪʦ ʬʽʟʠʯʥʘ ʧʨʦʙʣʝʤʘ ʩʫʤʽʩʥʦʩʪʽ. ʄʦʞʣʠʚʽ ʪʘʢʦʞ 
ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʚʽʜ ʦʜʥʽʻʾ ʩʠʩʪʝ-
ʤʠ ʜʦ ʽʥʰʦʾ. ɹʽʣʴʰ ʩʢʣʘʜʥʦ ʁʧʨʦʙʣʝʤʦʶ ʤʦʞʝ ʩʪʘʪʠ ʨʦʟʭʦʜʞʝʥʥʷ 
ʽʥʪʝʨʬʝʡʩʽʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤ. ʊʦʜʽ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʠʩʪʝʤʠ 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʦʤʠʣʦʢ ʩʠʩʪʝʤʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʫʥʘʩʣʽ-
ʜʦʢ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜ ʽʥʪʝʨʬʝʡʩʫ ʥʦʚʦʾ ʩʠʩʪʝʤʠ. 
ʄʝʪʦʜʠ ʽʥʞʝʥʝʨʽʾ ʇɿ. ʎʽ ʤʝʪʦʜʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʪʨʫʢʪʫʨʥʦʤʫ  

ʧʽʜʭʦʜ̔ ʜʦ ʩʪʚʦʨʝʥʥʷ ʇɿ, ʱʦ ʩʧʨʠʷʻ ʚʠʨʦʙʥʠʮʪʚʫ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʨʦ-
ʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʝʬʝʢʪʠʚʥʠʤ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʩʧʦʩʦʙʦʤ. 
ʉʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʫʧʝʨʰʝ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʱʝ ʚ 1970-ʭ ʨʦʢʘʭ.  
ɼʦ ʮʠʭ ʤʝʪʦʜʽʚ ʜʦʜʘʣʠʩʷ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʝʪʦʜʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ 
ɹʫʯʝʤ ʽ ʈʘʤʙʦ. ʎʽ ʤʝʪʦʜʠ ʪʝʧʝʨ ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʻʜʠʥʠʡ ʫʥʽʬʽʢʦʚʘʥʠʡ 
ʤʝʪʦʜ, ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʫʥʽʬʽʢʦʚʘʥʦʾ ʤʦʚʠ ʤʦʜʝʣʶʚʘʥʥʷ UML 
(Unified Modeling Language). ɿʛʘʜʘʥʽ ʤʝʪʦʜʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʜʝʾ ʩʪʚʦ-
ʨʝʥʥʷ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʠ, ʷʢʽ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʛʨʘʬʽʯʥʦ.  
ʆʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ ʩʪʚʦʨʶʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥ ̔(ʜ̔-

ʘʣʦʛʦʚ)̔ ʧʨʦʛʨʘʤʥ ̔ʩʠʩʪʝʤʠ, ʘʣʝ ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʁʪʴʩʷ ʧʽʜ 
ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʨʝʞʠʤ̔ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 
ɺ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ CASE-ʟʘʩʦʙʠ 

(Computer-Aided Software Engineering ï ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 
ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ). ʎʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʛʨʘʤ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʜʣʷ 
ʧʽʜʪʨʠʤʘʥʥʷ ʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʝʪʘʧʽʚ ʩʪʚʦʨʝʥʥʷ ʇɿ: ʘʥʘʣʽʟʫ 
ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ, ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʾʾ ʥʘʣʘʛʦʜʞʝʥʥʷ ʽ ʪʝʩʪʫ-
ʚʘʥʥʷ ʪʦʱʦ. ɺʦʥʠ ʚʢʣʯʁʘʶʪʴ: ʨʝʜʘʢʪʦʨʠ ʦʧʠʩʽʚ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ 
ʜʣʷ ʦʧʠʩʫ ʤʦʜʝʣʝʡ, ʤʦʜʫʣʽ ʘʥʘʣʽʟʫ, ʱʦ ʧʝʨʝʚʽʨʷʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦ-
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ʜʝʣʽ ʧʨʘʚʠʣʘʤ ʤʝʪʦʜʫ, ʛʝʥʝʨʘʪʦʨʠ ʟʚʽʪʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʝʥʥ ʁ
ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʨʦʟʨʦʙʣʶʚʘʥʝ ʇɿ. ʂʨʽʤ ʪʦʛʦ, CASE-ʟʘʩʦʙʠ ʤʦʞʫʪʴ 
ʤʽʩʪʠʪʠ ʛʝʥʝʨʘʪʦʨ ʢʦʜʫ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʻ ʚʠʭʽʜʥʠʡ ʢʦʜ ʧʨʦ-
ʛʨʘʤ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʧʦʩʽʙʥʠʢ ʢʦʨʠʩʪʫʚʘʯʘ. 

CASE-ʟʘʩʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʽ ʧʨʦʝʢʪʫ-
ʚʘʥʥʷ ʇɿ, ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ CASE-ʟʘʩʦʙʘʤʠ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ, ʦʩʢʽʣʴ-
ʢʠ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 
ʩʠʩʪʝʤ. ɺʦʜʥʦʯʘʩ CASE-ʟʘʩʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʟʨʦ-
ʙʣʝʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ ʇɿ, ʪʦʙʪʦ ʥʘʣʘʛʦʜʞʫʚʘʯʽ, ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʧʨʦ-
ʛʨʘʤ, ʛʝʥʝʨʘʪʦʨʠ ʪʝʩʪʽʚ ʽ ʨʝʜʘʢʪʦʨʠ ʧʨʦʛʨʘʤ, ʥʘʣʝʞʘʪ ɹʜʦ CASE-
ʟʘʩʦʙʽʚ ʥʠʞʥʴʦʛʦ ʨʽʚʥ.̫ 
ʂʨʽʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʚʣʘʩʪʠʚʠʭ ʧʨʦʛʨʘʤʥʠʤ 

ʧʨʦʜʫʢʪʘʤ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ, ʮʽ ʧʨʦʜʫʢʪʠ ʤʘʁʪʴ ʽ ʽʥʰ ̔ʧʦʢʘʟʥʠʢʠ, ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʷʢʩ̔ʪɹ. ʎ̔  ʧʦʢʘʟʥʠʢʠ ʥʝ ʚʠʧʣʠʚʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜ-
ʥʴʦ ʟ ʪʦʛʦ, ʷʢʽ ʜʽʾ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ. ɺʦʥʠ ʦʮ̔-
ʥʶʁ ʪʴ ʧʦʚʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʜʽʡ, 
ʩʪʨʫʢʪʫʨʫ ʽ ʦʨʛʘʥʽʟʘʮʽʶ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʧʨʦʛʨʘʤʠ, ʾʾ ʜʦʢʫʤʝʥʪʦʚʘ-
ʥʽʩʪʴ. ʗʢ ʧʨʠʢʣʘʜ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ) ʤʦʞʥʘ ʥʘ-
ʚʝʩʪʠ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʚʽʜʧʦʚʽʜʽ ʥʘ ʡʦʛʦ ʟʘʧʠʪ ʘʙʦ ʟʨʦ-
ʟʫʤʽʣʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ. 
ɿʘʟʚʠʯʘʡ ʤʥʦʞʠʥʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʙʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʠʧʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʙʘʥʢʽʚʩʴʢʘ ʩʠʩʪʝʤʘ ʧʦ-
ʚʠʥʥʘ ʙʫʪʠ ʟʘʭʠʱʝʥʦʶ, ʽʥʪʝʨʘʢʪʠʚʥʘ ʛʨʘ ï ʯʫʪʣʠʚʦ ʁʜʦ ʜʽʡ ʢʦʨʠʩ-
ʪʫʚʘʯʘ-ʛʨʘʚʮʷ, ʘ ʩʠʩʪʝʤʘ ʪʝʣʝʬʦʥʥʠʭ ʧʝʨʝʤʠʢʘʥʴ ʥʘʜʽʡʥʦ  ʁʽ ʪ. ʽʥ. 
ɸʣʝ ʮʽ ʩʧʝʮʠʬʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʽ ʤʥʦʞʠʥʫ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ, ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʫ ʚʠʛʣʷʜʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʽʩʥʠʭ ʧʨʦʛʨʘ-
ʤʥʠʭ ʩʠʩʪʝʤ (ʪʘʙʣ. 1.2). 

ʊʘʙʣʠʮʷ 1.2 
ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʽʩʥʦʛʦ ʇɿ 

ʇʦʢʘʟʥʠʢ ʆʧʠʩ 

ɿʨʫʯʥʽʩʪʴ  

ʩʫʧʨʦʚʦʜʞʝʥʥʷ 

ʇɿ ʤʘʻ ʙʫʪʠ ʧʨʠʜʘʪʥʠʤ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʟʤʽʥʫ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ ʘʙʦ ʢʦʨʠʩʪʫʚʘʯʘ 

ʅʘʜʽʡʥʽʩʪʴ 
ʄʦʞʣʠʚʽ ʟʙʦʾ ʚ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ ʥʝ ʧʨʠʟʚʝʜʫʪʴ  

ʜʦ ʬʽʟʠʯʥʠʭ ʘʙʦ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ 

ɽʬʝʢʪʠʚʥʽʩʪʴ 
ʈʦʙʦʪʘ ʥʝ ʧʦʚʠʥʥʘ ʩʧʨʠʯʠʥʷʪʠ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ  

ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ 

ɿʨʫʯʥʽʩʪʴ  

ʚʠʢʦʨʠʩʪʘʥʥ ̫

ʇɿ ʤʘʻ ʙʫʪʠ ʟʨʫʯʥʠʤ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ  ̔ʥʝ ʧʦʪʨʝʙʫʚʘʪʠ  

ʥʘʜʤʽʨʥʠʭ ʟʫʩʠʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʪʦʛʦ ʨʽʚʥʷ,  

ʥʘ ʷʢʠʡ ʡʦʛʦ ʨʦʟʨʘʭʦʚʘʥʦ  
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1.6. ʉʫʧʨʦʚʦʜʞʝʥʥʷ, ʢʝʨʫʚʘʥʥʷ ʽʥʞʝʥʝʨʽʻʶ  
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɺʝʣʠʢʽ  ̔ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʜʫʞʝ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʞʠʪʪʷ, 

ʧʨʦʪʷʛʦʤ ʢ̫ʦʛʦ ʚʦʥʠ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʯʝʨʝʟ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ 

ʫ ʚʠʭʽʜʥʠʭ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛʘʭ, ʘ ʪʘʢʦʞ ʫʨʘʭʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʤʦʛ. 

ʆʙʯʠʩʣʶʚʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤ ʟʘʤʽʥʶʁ ʪʴʩʷ ʥʦʚʠʤʠ, ʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʆʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴ ʩʠʩ-

ʪʝʤʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʦʨʛʘʥʽʟʦʚʘʥʽ ,̔ ʦʪʞʝ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ 

ʽʥʰʠʤ ʯʠʥʦʤ, ʥʽʞ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʩʧʦʯʘʪʢʫ. ʄʦʞʝ ʟʤʽʥʠʪʠʩʷ ʟʦʚʥʽ-

ʰʥʻ ʦʪʦʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʱʦ ʪʘʢʦʞ ʧʦʪʨʝʙʫʻ ʚʥʝʩʝʥʥʷ ʚ ʥʴʦʛʦ ʟʤʽʥ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʝʚʦʣʶʮʽʾ ʩʠʩʪʝʤ, ʷʢ ʽ ʇɿ, ʟʫʤʦʚʣʝʥʦ ʪʘʢʠʤʠ  

ʬʘʢʪʦʨʘʤʠ: 

ï çʤʦʨʘʣʴʥʠʤ ʩʪʘʨʽʥʥʷʤè ʽʩʥʫʶʯʦʛʦ ʇɿ; 

ï ʧʦʪʨʝʙʦʶ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʤʘʡʞʝ ʫ ʚʩʽ ʧʽʜʩʠʩʪʝʤʠ ʫ ʨʘʟʽ ʚʥʝʩʝʥ-

ʥ̫ ʟʤʽʥ ʪʽʣʴʢʠ ʚ ʦʜʥʫ ʧʽʜʩʠʩʪʝʤʫ, ʱʦ ʦʙʦʚô̫ ʟʢʦʚʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦ-

ʜʫʢʪʠʚʥʽʩʪʴ ʘʙʦ ʧʦʚʦʜʞʝʥʥʷ ʽʥʰʠʭ ʧʽʜʩʠʩʪʝʤ; 

ï ʥʝʝʬʝʢʪʠʚʥʽʩʪʶ ʨʽʰʝʥʴ, ʧʨʠʡʥʷʪʠʭ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʨʦ-

ʝʢʪʫʚʘʥʥʷ, ʘ ʦʪʞʝ, ʟʤʽʥʘʤʠ ʩʘʤʦ ʾʩʠʩʪʝʤʠ; 

ï ʟʨʦʩʪʘʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʤʦʜʠʬʽʢʘʮʽʶ ʫ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ çʚʽʢʫè 

ʩʠʩʪʝʤʠ. 

ʋʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʶʯʦʾ ʟʘʣʝʞʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚʽʜ ʩʠʩʪʝʤ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʟʫʩʠʣʴ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ  

ʩ̔ʥʫʶʯʠʭ ʩʠʩʪʝʤ, ʥʽʞ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ.  

ɺʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʟʥʘʯʘʻ ʚʠʣʫʯʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʾʾ ʦʪʦ-

ʯʝʥʥʷ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʏʘʩʪʦ ʮʝ ʥʝ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥ.ɹ ɸʣʝ ʜʝʷʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʤʩ̔ʪʠʪʠ ʤʘʪʝʨʽʘʣʠ, 

ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʠʩʪʝʤʦ-

ʪʝʭʥʽʢʠ ʧʦʚʠʥʥʽ ʧʝʨʝʜʙʘʯʠʪʠ ʧʨʦʮʝʜʫʨʫ ʚʠʚʝʜʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʱʝ ʥʘ ʝʪʘʧʽ ʾʾ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʥʽ ʚ ʩʠʩʪʝʤʽ ʪʦʢʩʠʯʥʽ ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ ʫʢʣʘʜʘʶʪʴ ʫ ʛʝʨʤʝʪʠʯʥʽ  

ʢʦʥʪʝʡʥʝʨʠ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʘʣʷʪʠ ʽʟ ʩʠʩʪʝʤʠ ʷʢ ʻʜʠʥʠʡ 

ʝʣʝʤʝʥʪ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʫʪʠʣʽʟʘʮʽʾ. 

ɼʝʽʥʩʪʘʣʷʮʽʷ ʇɿ ʥʝ ʩʪʚʦʨʶʻ ʬʽʟʠʯʥʠʭ ʧʨʦʙʣʝʤ. ʈʘʟʦʤ ʟ ʪʠʤ  

ʜʝʷʢʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʢʦʨʧʦʨʦʚʘʥʠʤʠ ʚ ʩʠʩ-

ʪʝʤʠ, ʧʦʪʨʽʙʥ ̔ʜʣʷ ʜʝʽʥʩʪʘʣʷʮʽʾ ʇɿ; ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʇɿ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʣʦʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʽʥʰʠʭ ʩʠʩʪʝʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʽʩʣʷ ʚʠʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʝʷʢʽ ʾʾ ʢʦʤʧʦʥʝʥʪʠ ʤʦ-

ʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ. ʗʢʱʦ ʾʭ ʜʝʽʥʩʪʘʣʴʦʚʘʥʦ 
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 ̔ ʚʦʥʠ ʧʦʚʝʨʥʫʣʠʩʷ ʚ ʦʨʛʘʥʽʟʘʮʽʶ, ʪʦ ʾʭ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ 

ʙʫʜʴ-ʷʢʠʭ ʽʥʠhʭ ʩʠʩʪʝʤʘʭ. ʎʽ ʜʘʥʽ ʯʘʩʪʦ ʤʘʶʪʴ ʚʝʣʠʢʫ ʚʘʨʪʽʩʪʴ.  

ɿʘʤʦʚʥʠʢʘʤʠ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʘʟʚʠʯʘʡ ʻ ʚʝ-

ʣʠʢʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ ʫʨʷʜ, ʤʽʥʽʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ, ʚʥʫʪʨʽʰʥʽʭ 

ʩʧʨʘʚ, ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʢʫʧʠʪʠ ʷʢ ʻʜʠʥʝ 

ʮʽʣʝ, ʷʢ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ, ʷʢʽ ʧʦʪʽʤ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʩʪʚʦʨʶʚʘʥʫ ʩʠʩ-

ʪʝʤʫ, ʤʦʞʥʘ ʩʧʨʦʝʢʪʫʚʘʪʠ ʩʠʩʪʝʤʫ  ̔ʨʦʟʨʦʙʠʪʠ ʟʘ ʦʢʨʝʤʠʤ ʟʘʤʦʚ-

ʣʝʥʥʷʤ. ɼʣʷ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ ʧʨʦʮʝʩ ʚʠʙʦʨʫ ʦʜʥʦʛʦ ʟ̔ ʮʠʭ ʚʘʨʽʘʥʪʽʚ 

ʤʦʞʝ ʪʨʠʚʘʪʠ ʢʽʣʴʢʘ ʤʽʩʷʮʽʚ ʘʙʦ ʥʘʚʽʪʴ ʨʦʢʽʚ. ʇʨʠʜʙʘʥʥʷ ʩʠʩʪʝʤʠ ï 

ʮʝ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʰʣʷʭʫ ʾʾ ʢʫʧʽʚʣʽ ʽ ʚʠʙʦʨʫ 

ʾʾ ʥʘʡʢʨʘʱʦʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ. 

ʇʨʦʮʝʩ ʧʨʠʜʙʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʚʥʽʩʪʶ ʧʽʜʣʷʛʘʻ ʧʨʦʮʝʩʫ ʩʠʩʪʝʤʦ-

ʪʝʭʥʽʢʠ. ɿʘʚʞʜʠ ʜʝʰʝʚʰʝ ʢʫʧʠʪʠ ʩʠʩʪʝʤʫ, ʥʽʞ ʾʾ ʨʦʟʨʦʙʠʪʠ. ɸʨʭʽ-

ʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʾʾ ʧʽʜʩʠʩ-

ʪʝʤʠ ʤʦʞʥʘ ʢʫʧʠʪʠ, ʘ ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ. 

ɺʝʣʠʢʽ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʧʨʠʜʙʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ ʜʣʷ ʮʽʻʾ ʩʠʩʪʝʤʠ. ʎʝ ʦʜʥʘ ʟ 

ʧʝʨʝʜʫʤʦʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʢʣʶʯʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦ 

ʩʢʣʘʜʫ ʩʠʩʪʝʤ ï çʩʢʣʝʶʚʘʥʥè̫ ʾʾ ʫ ʻʜʠʥʝ ʮʽʣʝ (ʧʨʠʯʦʤʫ ʝʬʝʢʪʠʚʥʦ 

ʧʨʘʮʶʶʯʝ) ʦʢʨʝʤʦ ̔ʩʥʫʶʯʠʭ ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʋ ʧʦʪʨʝʙʽ  

ʨʦʟʨʦʙʣʝʥʥʷ ʪʘʢʦʛʦ çʢʣʝèʁ ʢʨʠʻʪʴʩʷ ʧʨʠʯʠʥʘ ʪʦʛʦ, ʱʦ ʝʢʦʥʦʤʽʷ ʚʽʜ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʜʙʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝ ʪʘʢʘ ʚʝʣʠʢʘ, ʷʢ ʦʯʽʢʫ̒ ʪʴʩʷ.  

ɽʪʘʧʠ ʧʨʦʮʝʩʫ ʧʨʠʜʙʘʥʥʷ ʷʢ ʛʦʪʦʚʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʽ ʨʦʟʨʦʙʣʶʚʘ-

ʥʠʭ ʟʘ ʟʘʤʦʚʣʝʥʥʷʤ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.7.  

 

 

ʈʠʩ. 1.7. ɽʪʘʧʠ ʧʨʦʮʝʩʫ ʧʨʠʜʙʘʥʥʷ ʩʠʩʪʝʤʠ 

 

ʅʘʚʝʜʝʤʦ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʮʝʩʫ. 

1. ʈʦʟʨʦʙʣʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʪʦʯʥʦ ʚʩʽ ʩʠʩʪʝʤʥ ̔

ʚʠʤʦʛʠ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭ ʧʦʪʨʽʙʥʦ ʘʜʘʧʪʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ɹʽʣʴʰ ʪʦʛʦ, ʟʘʟʚʠʯʘʡ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚʠʙʦʨʫ ʤʽʞ  

ʩʠʩʪʝʤʥʠʤʠ ʚʠʤʦʛʘʤʠ  ̔ ʚʣʘʩʪʠʚʦʩʪʷʤ ʧʨʠʜʙʘʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʡ-
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ʯʘʩʪʽʰʝ ʥʝʭʪʫʶʪʴ ʩʠʩʪʝʤʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʰʽ ʧʽ-

ʜʩʠʩʪʝʤʠ. 

2. ʗʢʱʦ ʩʠʩʪʝʤʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘ ʟʘʤʦʚʣʝʥʥʷ, ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʠ-

ʤʦʛ ʻ ʦʩʥʦʚʦʶ ʢʦʥʪʨʘʢʪʫ ʥʘ ʩʠʩʪʝʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʝʮʠʬʽʢʘʮʽʷ 

ʤʘʻ ʪʘʢʫ ʩʘʤʫ ʧʨʘʚʦʚʫ ʩʠʣʫ, ʷʢ ʽ ʽʥʰʘ ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ. 

3. ʇʽʩʣʷ ʚʠʙʦʨʫ ʨʦʟʨʦʙʥʠʢʘ ʩʠʩʪʝʤʠ ʚ ʢʦʥʪʨʘʢʪʽ ʟ ʥʠʤ ʥʝʦʙʭʽʜʥʦ 

ʦʙʫʤʦʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʚʠʤʦʛʠ, ʭʦʯʘ ʮʝ ʤʦʞʝ ʟʤʽ-

ʥʠʪʠ ʚʘʨʪʩ̔ʪɹ ʩʠʩʪʝʤʠ. 

ɹʽʣʴʰʽʩʪʴ ʘʧʘʨʘʪʥʠʭ ʧʽʜʩʠʩʪʝʤ ʽ ʙʘʛʘʪʦ ʧʨʦʛʨʘʤʥʠʭ ʧʽʜʩʠʩʪʝʤ 

(ʪʘʢʠʭ, ʷʢ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ) ʥʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʧʝ-

ʮʽʘʣʴʥʦ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʜʦ ʩʢʣʘʜʫ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ. ʏʘʩʪʦ ʚ ʥʠʭ  

ʫʙʫʜʦʚʫʶʪʴʩʷ ʚʞʝ ʛʦʪʦʚʽ ʩʠʩʪʝʤʠ. 

ɼʘʣʝʢʦ ʥʝ ʚʩʽ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʚʠʨʦʙʥʠʮʪʚʘ  ̔ʪʝʩʪʫʚʘʥʥʷ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʢʣʘʜʥʠʭ ʙʽʣʴʰʠʭ ʩʠʩ-

ʪʝʤ. ʆʨʛʘʥʽʟʘʮʽʷ-ʨʦʟʨʦʙʥʠʢ ʩʠʩʪʝʤʠ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʧʨʦʚʽʜʥʦ  ʁʘʙʦ 

ʛʦʣʦʚʥʠʤ ʧʽʜʨʷʜʥʠʢʦʤ, ʤʦʞʝ ʤʽʩʪʠʪʠ ʢʦʥʪʨʘʢʪʠ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʦʢʨʝʤʠʭ ʧʽʜʩʠʩʪʝʤ ʟ ʽʥʰʠʤʠ ʩʫʙʧʽʜʨʷʜʥʠʢʘʤʠ (ʨʠʩ. 1.8).  

 

 

ʈʠʩ. 1.8. ʄʦʜʝʣʴ ʧʽʜʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʧʽʜʨʷʜʥʠʢïʩʫʙʧʽʜʨʷʜʥʠʢ 

 

ʄʦʜʝʣʴ çʧʽʜʨʷʜʥʠʢïʩʫʙʧʽʜʨʷʜʥʠʢè ʤʽʥʽʤʽʟʫʻ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽ-

ʟʘʮʽʡ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʪʨʘʢʪʫ. ʉʫʙʧʽʜʨʷʜʥʠʢʠ ʨʦʟ-

ʨʦʙʣʷʶʪʴ ʽ ʧʨʠʚʦʜʷʪʴ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ʫ ʚʽʜʧʦʚʽʜʥʩ̔ʪɹ ʟʽ ʩʧʝʮʠʬʽ-

ʢʘʮʽʻʶ, ʥʘʜʘʥʦʶ ʧʨʦʚʽʜʥʠʤ ʧʽʜʨʷʜʥʠʢʦʤ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʽʪ ʩʫʙʧʽʜʨʷʜʥʠʢʘʤʠ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʧʨʦʚʽʜʥʠʤ ʧʽʜʨʷʜʥʠʢʦʤ. ɻʦʪʦʚʘ ʩʠʩʪʝʤʘ ʧʦʩʪʘʚʣʷ-

ʻʪʴʩʷ ʟʘʤʦʚʥʠʢʫ (ʧʦʢʫʧʮ)ʁ. ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʢʦʥʪʨʘʢʪʫ ʟʘʤʦʚʥʠʢ 

ʤʦʞʝ ʥʘʜʘʪʠ ʛʦʣʦʚʥʦʤʫ ʧʽʜʨʷʜʥʠʢʫ ʚʽʣʴʥʠʡ ʚʠʙʽʨ ʩʫʙʧʽʜʨʷʜʥʠʢʽʚ 
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ʘʙʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʦʙʠʨʘʪʠ ʩʫʙʧʽʜʨʷʜʥʠʢʽʚ ʟ̔ ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚ-

ʣʝʥʦʛʦ ʩʧʠʩʢʫ. 

ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʇɿ. ʊʦʯʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ 

ʥʘ ʩʪʚʦʨʝʥʥʷ ʇɿ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʮʝʩʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʘ ʪʘʢʦʞ ʚʽʜ ʪʠʧʫ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ. ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ ʟʘʛʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʇɿ  

ʟʘ 100 ʦʜʠʥʠʮʴ, ʪʦ ʨʦʟʧʦʜʽʣ ʚʘʨʪʦʩʪʝʡ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʞʝ ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ, ʷʢ ʥʘ ʨʠʩ. 1.9-1.11. 
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ʉʢʣʘʜʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ 

ʈʠʩ. 1.9. ʈʦʟʧʦʜʽʣ ʚʘʨʪʦʩʪʝʡ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ʩʪʚʦʨʝʥʥʷ ʇɿ 
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ʉʧʝʮʠ-

ʬʽʢʘʮʽʷ 

ɽʚʦʣʶʮʽʡʥʝ  

ʨʦʟʨʦʙʣʝʥʥʷ 

ʊʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʈʠʩ. 1.10. ɺʠʪʨʘʪʠ ʫ ʨʘʟʽ ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ 
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ʈʦʟʨʦʙ-

ʣʝʥʥʷ 

ʩʠʩʪʝʤʠ 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʈʠʩ. 1.11. ɺʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʇɿ 
 

ɼʦ ʚʘʨʪʦʩʪʽ ʩʪʚʦʨʶʚʘʥʦʛʦ ʇɿ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠʩʷ ʚʠʪʨʘ-

ʪʠ ʥʘ ʡʦʛʦ ʤʦʜʝʨʥʽʟʘʮʽʶ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʚʠʪʨʘʪʠ ʥʘ ʚʜʦʩʢʦʥʘ-

ʣʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʫ ʪʨʠ-

ʯʦʪʠʨʠ ʨʘʟʠ. 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʯʘʩʪʦ ʚʘʨʪʽʩʪʴ ʝʪʘʧʫ ʩʢʣʘʜʘʥʥʷ  ̔ʪʝʩʪʫʚʘʥʥʷ ʧʝ-

ʨʝʚʠʱʫʻ ʚʘʨʪʽʩʪʴ ʝʪʘʧʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. ʅʘʧʨʠʢʣʘʜ, 

ʥʘ ʨʠʩ. 1.9, 1.10 ʟʦʙʨʘʞʝʥʦ ʩʪʨʫʢʪʫʨʫ ʚʠʪʨʘʪ, ʟʘ ʷʢʦ  ʁʥʘ ʪʝʩʪʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʪʠʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 40 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʘʨʪʦ-

ʩʪʽ ʚʠʪʨʘʪ. ɼʣʷ ʜʝʷʢʠʭ ʢʨʠʪʠʯʥʠʭ ʩʠʩʪʝʤ ʮʷ ʩʪʘʪʪʷ ʚʠʪʨʘʪ ʤʦʞʝ ʧʝ-

ʨʝʚʠʱʫʚʘʪʠ 50 %. 
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ɿʘ ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ 

ʯʽʪʢʦ ʨʦʟʤʝʞʫʚʘʪʠ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʧʨʦʝʢʪʫʚʘʥʥʷ  ̔

ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. ʊʫʪ ʟʘʣʠʰʘʻʪʴʩʷ ʦʢʨʝʤʠʡ ʝʪʘʧ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝ-

ʮʠʬʽʢʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʟʘʛʘʣʴʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʠʱʦʛʦ ʨʽʚʥʷ ʨʦʟʨʦʙʣʷ-

ʻʪʴʩʷ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʉʪʚʦʨʝʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʷ, ʩʢʣʘʜʘʥʥʷ  ̔

ʪʝʩʪʫʚʘʥʥʷ ʇɿ ʟʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʥʘ ʝʪʘʧʽ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. ʋʪ̔ʤ ʮʝʡ ʧʽʜʭʽʜ ʧʦʪʨʝʙʫʻ ʚʠʢʦ-

ʥʘʥʥʷ ʦʢʨʝʤʦʛʦ ʝʪʘʧʫ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʦʯʘʪ-

ʢʦʚʦʛʦ ʝʪʘʧʫ ʾʾ ʨʦʟʨʦʙʣʝʥʥʷ. 

ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʟʘʤʦʚʣʝʥʦʛʦ ʇɿ (ʪʦʙʪʦ ʢʦʣʠ ʚʠ-

ʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘʤʦʚʥʠʢʦʤ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʢʦʥʪʨʘʢʪʦʤ) ʧʨʠʙʣʠʟʥʦ ʪʘʢʘ ʩʘʤʘ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 1.9, ʘʣʝ ʚʘʨʪʽʩʪʴ ʨʽʟʥʠʭ ʝʪʘʧʽʚ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢ-

ʪʫ ʤʦʞʝ ʟʥʘʯʥʦ ʨʦʟʨʽʟʥʷʪʠʩʷ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʧʨʦʛʨʘʤ, ʨʦʟ-

ʨʦʙʣʶʚʘʥʠʭ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʝ ʇɿ 

ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫʞʝ ʛʦʪʦʚʦʛʦ ʝʩʢʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʾ. ʊʦʤʫ ʚʘʨʪʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ 

ʜʦ ʇɿ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʘ. ʊʘʢʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʨʦʙʦʪʠ ʥʘ ʨʽʟʥʠʭ ʢʦʤʧôʁʪʝʨʥʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʱʦ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ 

ʚʠʪʨʘʪʠ ʥʘ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤ. ʊʠʧʦʚʫ ʩʪʨʫʢʪʫʨʫ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦ-

ʨʝʥʥʷ ʪʘʢʦʛʦ ʇɿ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.12. 
 

0 25 50 75                    100 

   

ʉʧʝʮʠʬʽʢʘʮʽʷ ʈʦʟʨʦʙʣʝʥʥʷ                      ʊʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʈʠʩ. 1.12. ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʟʘʤʦʚʣʝʥʦʛʦ ʇɿ 
 

ɺʘʨʪʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʘʛʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʪʦʙʪʦ 
ʪʠʭ, ʷʢʽ ʧʨʦʜʘʶʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʨʠʥʢʫ ʧʨʦʛʨʘʤ) ʧʽʜʣ̫ʛʘʻ ʦʮʽʥʶ-
ʚʘʥʥʶ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝʚʝʣʠʢʘ ʬʦʨʤʘʣʴʥʘ ʤʦ-
ʜʝʨʥʽʟʘʮʽʷ. ɿʘʟʚʠʯʘʡ ʟ ʧʦʯʘʪʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʩʪʚʦʨʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 
ʧʨʦʜʫʢʪʫ ʧʦʯʠʥʘʻʪʴʩʷ ʨʦʙʦʪʘ ʟ ʡʦʛʦ ʥʘʩʪʫʧʥʦʶ ʚʝʨʩʽʻʶ. ʇʨʦʪʝ ʚʠ-
ʭʦʜʷʯʠ ʟ ʚʠʤʦʛ ʤʘʨʢʝʪʠʥʛʫ ʚʘʞʣʠʚ̔h ʝ ʧʦʜʘʪʠ ʥʦʚʫ ʚʝʨʩʽʶ ʷʢ ʥʦʚʠʡ 
(ʘʣʝ ʩʫʤʽʩʥʠʡ ʟʽ ʩʪʘʨʦʶ ʚʝʨʩʽʻʶ) ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʘ ʥʝ ʷʢ ʤʦ-
ʜʠʬʽʢʦʚʘʥʫ ʚʝʨʩʽʶ ʪʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʫʞʝ ʢʫʧʠʚ. ʊʦ-
ʤʫ ʚʘʨʪʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʇɿ ʥʝ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʦʢʨʝʤʦ, ʷʢ ʮʝ ʨʦ-
ʙʠʪʴʩʷ ʫ ʨʘʟʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʘʤʦʚʣʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ 
ʚʭʦʜʠʪʴ ʫ ʚʘʨʪʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʩʪʫʧʥʦʾ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. 
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ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʜʣʷ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ 

ʚ ɯʥʪʝʨʥʝʪ ʟʘʟʚʠʯʘʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʠʪʨʘʪ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʋ ʪʘ-

ʢʠʭ ʩʠʩʪʝʤʘʭ ʟʘʤʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ, ʱʦ ʢʝʨʫʶʪ ɹ

ʽʥʬʦʨʤʘʮʽʻʶ, ʚʠʢʦʨʠʩʪʦʚʫʁʪʴ ʛʦʪʦʚʝ ʇɿ, ʘ ʦʩʥʦʚʥʽ ʚʠʪʨʘʪʠ ʧʨʠʧʘ-

ʜʘʶʪʴ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʇʨʦʙʣʝʤʠ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ: 

ï ʩʧʘʜʢʫʚʘʥʥʷ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʦʛʦ ʇɿ; 

ï ʟʨʦʩʪʘʶʯʘ ʨʽʟʥʦʨʽʜʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ; 

ï ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʩʪʚʦʨʝʥʥʷ ʇɿ.  

ʎ̔  ʧʨʦʙʣʝʤʠ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʾʭ ʚʠʨʽʰʝʥʥʷ ʚ 

ʩʠʪʫʘʮʽ,ʾ ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʰʚʠʜʢʦ ʨʦʟʨʦʙʠʪʠ ʥʘ ʦʩʥʦʚʽ ʽʩʥʫʶʯʦʾ ʩʠʩ-

ʪʝʤʠ ʾʾ ʧʨʦʤʽʞʥʠʡ ʚʘʨʽʘʥʪ, ʧʦʪʨʽʙʥʽ ʥʦʚʽ ʟʘʩʦʙʠ ̔ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʢʨʘʱʠʭ ʤʝʪʦʜʘʭ ʩʫʯʘʩʥʦʾ ʽʥʞʝʥʝʨʽʾ ʇɿ. 

ʗʢ ʽ ʙʫʜʴ-ʷʢ̔ ʽʥʰ̔ ʧʨʦʬʝʩʽʦʥʘʣʠ, ʬʘʭʽʚʮʽ ʽʟ ʇɿ ʧʦʚʠʥʥʽ ʧʦʛʦʜʠ-

ʪʠʩʷ, ʱʦ ʜʦ ʥʠʭ ʩʪʘʚʣʷʪʴʩ ̫ʙʽʣʴʰʝ ʚʠʤʦʛ, ʥʽʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʘʪʠ 

ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʽʚʝʥʴ. ɺʦʥʠ ʧʨʘʮʶʶʪʴ ʫ ʧʝʚʥʦʤʫ ʧʨʘ-

ʚʦʚʦʤʫ ʽ ʩʦʮʽʘʣʴʥʦʤʫ ʦʪʦʯʝʥʥʽ. ɻʘʣʫʟʴ ʽʥʞʝʥʝʨʽʾ ʇɿ, ʷʢ ʽ ʙʫʜʴ-ʷʢʘ 

ʽʥʰʘ ʩʬʝʨʘ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʘʻ ʦʙʤʝʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʤʽʩʮʝʚʦ-

ʛʦ, ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʊʦʤʫ ʬʘʭʽʚʮʽ ʽʟ 

ʇɿ ʧʦʚʠʥʥʽ ʙʨʘʪʠ ʥʘ ʩʝʙʝ ʧʝʚʥʽ ʝʪʠʯʥʽ ʽ ʤʦʨʘʣʴʥʽ ʟʦʙʦʚô̫ ʟʘʥʥʷ, ʱʦʙ 

ʩʪʘʪʠ ʜʽʡʩʥʠʤʠ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ. 

ʅʝ ʧʦʪʨʝʙʫʻ ʟʘʡʚʠʭ ʧʦʷʩʥʝʥʴ ʪʚʝʨʜʞʝʥʥʷ, ʦɦ ʬʘʭʽʚʮʽ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʯʝʩʥʠʤʠ ʽ ʙʣʘʛʦʨʦʜʥʠʤʠ ʣʶʜʴʤʠ. ɺʦʥʠ ʥʝ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ  ̔ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ  

ʜʠʩʢʨʝʜʠʪʫʻ ʧʨʦʬʝʩʽʶ ʬʘʭʽʚʮʷ ʽʟ ʇɿ. ʋʪʤ̔ ʚʠʤʦʛʠ ʜʦ ʬʘʭʽʚʮʽʚ ʥʝ 

ʦʙʤʝʞʫʶʪʴʩʷ ʣʠʰʝ ʤʦʨʘʣʴʥʠʤʠ ʘʙʦ ʶʨʠʜʠʯʥʠʤʠ ʧʨʠʧʠʩʘʤʠ; ʚʦʥʠ 

ʦʭʦʧʣʶʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʧʨʦʬʝʩʽʡʥʠʭ ʟʦʙʦʚô̫ ʟʘʥ.ɹ ɿʦʢʨʝʤʘ: 

ï ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ï ʥʝʜʦʧʫʱʝʥʥʷ ʨʦʟʛʦʣʦʰʝʥʥ ̫ʚʽʜʦʤʦʩʪʝʡ, 

ʱʦ ʩʢʣʘʜʘʶʪʴ çʢʦʤʝʨʮʽʡʥʠʡ ʽʥʪʝʨʝʩè;  

ï ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʨʽʚʝʥʴ ʢʦʤʧʝʪʝʥʮʽʾ ʬʘʭʽʚʮʷ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ 

ʨʦʙʦʪ,̔ ʱʦ ʡʦʤʫ ʜʦʨʫʯʘʻʪʴʩʷ;  

ï ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʨʦʙʦʪʦʜʘʚʮʷ ʥʝ ʻ 

ʧʨʠʧʫʩʪʠʤʠʤ; 

ï ʟʣʦʚʞʠʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʦʤ ï ʬʘʭʽʚʝʮʴ ʥʝ ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʩʚʽʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʽʚʝʥʴ ʜʣʷ ʧʦhʢʦʜʞʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʽʚ ʥ̔-

ʰʠʭ ʣʶʜʝʡ. 

ʋ ʨʦʟʨʦʙʣʝʥʥ ̔ʧʦʜʽʙʥʠʭ ʝʪʠʯʥʠʭ ʟʦʙʦʚô̫ ʟʘʥʴ ʚʝʣʠʢʘ ʨʦʣʴ ʥʘʣʝ-

ʞʠʪʴ ʧʨʦʬʝʩʽʡʥʠʤ ʩʫʩʧʽʣʴʩʪʚʘʤ ʪʘ ʽʥʩʪʠʪʫʪʘʤ. ʊʘʢʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢ 
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ɸʩʦʮ̔ʘʮʽʷ ʟ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (Association for Computing 

Machinery, ACM), ɯʥʩʪʠʪʫʪ ʽʥʞʝʥʝʨʽʚ ʟ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʽ ʝʣʝʢʪʨʦʥʽ-

ʢʠ (Institute of Electrical and Electronics Engineers, IEEE) ʽ ɹʨʠʪʘʥ-

ʩʴʢʝ ʢʦʤʧôʁ ʪʝʨʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ (British Computer Society) ʦʧʫʙʣʽ-

ʢʫʚʘʣʠ ʢʦʜʝʢʩ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʦʚʦʜʞʝʥʥ,̫ ʘʙʦ ʝʪʠʯʥʠʡ ʢʦʜʝʢʩ. ʏʣʝ-

ʥʠ ʮʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʙʝʨʫʪʴ ʥʘ ʩʝʙʝ ʟʦʙʦʚô̫ ʟʘʥʥʷ ʜʦʜʝʨʞʫʚʘʪʠʩʷ ʢʦ-

ʜʝʢʩʫ. ʇʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ ʽʟ ʮʴʦʛʦ ʢʦʜʝʢʩʫ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʘʛʘʣʴ-

ʥʦʣʶʜʩʴʢʠʭ ʝʪʠʯʥʠʭ ʥʦʨʤʘʭ. 

ʈʦʣʴ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʟʨʦʩʪʘ ̒ʫ ʜʽʣʦʚʽʡ ʩʬʝʨʽ, ʧʨʦʤʠʩʣʦʚʦ-

ʩʪʽ, ʤʝʜʠʮʠʥʽ, ʦʩʚʽʪʠ, ʩʬʝʨʽ ʨʦʟʚʘʛ ʽ ʩʫʩʧʽʣʴʩʪʚʽ ʚ ʮʽʣʦʤʫ. ɯʥʞʝʥʝʨʽʷ ʇɿ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ ʨʦʙʠʪʴ ʚʥʝʩʦʢ ʚ ʘʥʘʣʽʟ ʽ 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥ,̫ ʩʝʨʪʠʬʽʢʘʮʽʶ, 

ʧʽʜʪʨʠʤʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ ʇʉ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʻ ʾʨʦʣ̔ ʫ ʩʪʚʦʨʝʥʥʽ ʇʉ 

ʬʘʭʽʚʮʽ ʽʟ ʇɿ ʧʦʚʠʥʥʽ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʢʦʜʝʢʩʫ ʝʪʠʢʠ ʚ ʧʨʦʬʝʩʽʡʥʽʡ  

ʜ̫̔ ʣʴʥʦʩʪʽ. 

ʂʦʜʝʢʩ ʤʽʩʪʠʪʴ ʚʽʩʽʤ ʧʨʠʥʮʠʧʽʚ ʧʦʚʦʜʞʝʥʥʷ  ̔ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʬʘʭʽʚʮʷʤʠ ʟ ʇɿ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʧʨʘʢʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʩʘʤʦʥʘʚʯʘʥ-

ʥʷʤ, ʢʝʨʫʚʘʥʥʷʤ, ʢʝʨʽʚʥʠʮʪʚʦʤ, ʘ ʪʘʢʦʞ ʥʘʚʯʘʥʥʷʤ. ʇʨʠʥʮʠʧʠ ʚʠ-

ʟʥʘʯʘʶʪʴ ʝʪʠʢʫ ʚʽʜʥʦʩʠʥ ʤʽʞ ʦʢʨʝʤʠʤʠ ʦʩʦʙʠʩʪʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ 

ʤʽʞ ʛʨʫʧʘʤʠ ʽ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʱʦ ʧʦʜʽʣʷʶʪʴ ʮʽ ʧʨʠʥʮʠʧʠ. ʉʪʘʪʪʽ 

ʢʦʞʥʦʛʦ ʧʨʠʥʮʠʧʫ ʦʧʠʩʫʶʪʴ ʢʦʥʢʨʝʪʥʽ ʟʦʙʦʚô̫ ʟʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘ-

ʶʪʴ ʮʽ ʚʽʜʥʦʰʝʥʥʷ. ɼʞʝʨʝʣʘ ʮʠʭ ʟʦʙʦʚô̫ ʟʘʥʴ ï ʣʶʜʩʴʢʽ ʷʢʦʩʪʽ ʬʘ-

ʭʽʚʮʽʚ ʽʟ ʇɿ, ʦʩʦʙʣʠʚʘ ʤʦʨʘʣʴʥʘ ʧʝʜʘʥʪʠʯʥʽʩʪʴ, ʚʣʘʩʪʠʚʘ ʣʶʜʷʤ, ʱʦ 

ʟʘʡʤʘʶʪʴʩʷ ʽʥʞʝʥʝʨʽʻʶ ʇɿ, ʽ ̒ ʫʥʽʢʘʣʴʥʦ ʁʩʢʣʘʜʦʚʦ ʁʧʨʘʢʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʤʝʪʦʜʠ  ̔ʪʝʭʥʦʣʦʛʽʾ ʽʥʞʝʥʝʨʽʾ 

ʇɿ. ʂʦʜʝʢʩ ʧʨʦʧʦʥʫʻ ʟʦʙʦʚô̫ ʟʘʥʥʷ ʷʢ ʧʨʠʧʠʩʠ, ʱʦ ʧʨʠʧʫʩʢʘʶʪʴ 

ʥʝʦʜʤʽʥʥʝ ʚʠʢʦʥʘʥʥʷ, ʽ ʷʢ ʚʠʩʦʢʽ ʮʽʣʽ, ʜʦ ʷʢʠʭ ʧʦʚʠʥʝʥ ʧʨʘʛʥʫʪʠ 

ʬʘʭʽʚʝʮʴ ʽʟ ʇɿ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 

1. ʗʢ ʩʧʽʚʚ̔ ʜʥʦʩʷʪʴʩʷ ʇɿ ʽ ʩʠʩʪʝʤʦʪʝʭʥʽʢʘ? 

2. ʏʠ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʧʽʜ ʽʥʞʝʥʝʨʽʻʶ ʇɿ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤ ʤʦʚʘʤʠ ʚʠ-

ʩʦʢʦʛʦ ʨʽʚʥʷ? 

3. ʗʢʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʨʦʟʨʦʙʣʝʥʥʤ̫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʨʦʟʨʦʙ-

ʣʝʥʥʷʤ ʪʝʭʥʽʯʥʦʾ? 

4. ʇʦʜʘʡʪʝ ʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʥʪʝʨ, DVD-ʧʨʠʚʽʜ, ʤʦʥʦ-

ʧʣʘʪʫ ʢʦʤʧôʁ ʪʝʨʘ. 

5. ɯʟ ʯʦʛʦ ʧʦʯʠʥʘʪ̒ɹʩʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ? 

6. ʗʢʽ ʩʢʣʘʜʦʚʽ ʤʘʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʇɿ? 
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7. ʗʢʽ ʩʢʣʘʜʦʚʽ ʤʘʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʢʫʧʽʚʣʽ ʇɿ? 

8. ʗʢʘ ʩʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʇɿ? 

9. ʅʘʟʚʽʪʴ ʤʝʪʦʜʠ ʽʥʞʝʥʝʨʽʾ ʇɿ. 

10. ʑʦ ʨʦʟʫʤʽʶʪʴ ʧʽʜ CASE-ʟʘʩʦʙʘʤʠ? ʗʢʽ ʟʘʩʦʙʠ ʚʘʤ ʚʞʝ ʚʽʜʦʤ,̔ 

ʷʢʠʤʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ? 

11. ʅʘʟʚʽʪʴ ʦʟʥʘʢʠ ʷʢʽʩʥʦʛʦ ʇɿ. 

12. ʑʦ ʨʦʟʫʤʽʶʪʴ, ʢʦʣʠ ʢʘʞʫʪʴ çʟʨʫʯʥʠʡè, çʧʨʦʩʪʠʡè, çʝʬʝʢʪʠʚʥʠʡè 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ? 

13. ʗʢʽ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʜ ʬʘʭʽʚʮʷʤʠ ʟ ʇɿ? 

14. ʗʢ ʧʨʦʛʨʘʤʽʩʪ ʧʦʚʠʥʝʥ ʧʦʚʦʜʠʪʠʩʷ, ʷʢʱʦ ʡʦʛʦ ʧʦʛʣʷʜʠ ʥʝ ʚʽʜʧʦʚʽ-

ʜʘʶʪʴ ʧʦʛʣʷʜʘʤ ʢʝʨʽʚʥʠʮʪʚʘ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ? 

15. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʘʨʪʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ? 

 

 
 

2. ɿɸɻɸʃʔʅɯ ɺʀʄʆɻʀ ɼʆ ʇʈʆɻʈɸʄʅʆɻʆ  
ɿɸɹɽɿʇɽʏɽʅʅʗ. ʂɽʈʋɺɸʅʅʗ ɺʀʄʆɻɸʄʀ 

2.1. ɿʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʠʤʦʛʠ  
ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʆʧʠʩ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ 
ʥʘ ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ʜʦ ʮʽʻʾ ʩʠʩʪʝʤʠ, ʘ ʩʘʤ 
ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ, ʘʥʘʣʽʟʫ, ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ  ̔ʧʝʨʝʚʽʨʢʠ ʮʠʭ ʬʫʥʢʮʽ-
ʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʦʙʤʝʞʝʥʴ ï ʨʦʟʨʦʙʣʝʥʥʷʤ ʚʠʤʦʛ.  
ʊʝʨʤʽʥ ʚʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʢʪʫʪ̒ɹʩʷ ʧʦ-ʨʽʟʥʦʤʫ.  

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʽʜ ʚʠʤʦʛʘʤʠ ʨʦʟʫʤʽʶʪʴ ʚʠʩʦʢʦʨʽʚʥʝʚʽ ʫʟʘʛʘʣʴ-
ʥʝʥʽ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʡ ʦʙʤʝʞʝʥʥʷ ʩʠʩ-
ʪʝʤʠ. ɯʥʰʠʡ ʢʨʘʡʥʽʡ ʚʠʧʘʜʦʢ ï ʜʝʪʘʣʽʟʦʚʘʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʬʦʨ-
ʤʘʣʴʥʠʡ ʦʧʠʩ ʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ. 
ʇʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ, ʩʧʨʠ-

ʯʠʥʷʶʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ 
ʨʽʚʥʷʤʠ ʚʠʤʦʛ. ʑʦʙ ʨʦʟʨʽʟʥʠʪʠ ʚʠʤʦʛʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, ʚʠʢʦʨʠʩʪʦ-
ʚʫʶʪʴ ʪʝʨʤʽʥʠ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʚʠʩʦʢʦʨʽʚʥʝ-
ʚʠʭ ʫʟʘʛʘʣʴʥʝʥʠʭ ʚʠʤʦʛ ʽ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ ʜʣʷ ʜʝʪʘʣʽʟʦʚʘʥʦʛʦ ʦʧʠʩʫ 
ʚʠʢʦʥʫʚʘʥʠʭ ʩʠʩʪʝʤʦʶ ʬʫʥʢʮʽʡ. ʂʨʽʤ ʚʠʤʦʛ ʮʠʭ ʜʚʦʭ ʨʽʚʥʽʚ, ʟʘʩʪʦ-

ʩʦʚʫʻʪʴʩʷ ʙʽʣʴʰ ʜʝʪʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʩʠʩʪʝʤʠ - ʧʨʦʝʢʪʥʘ ʩʧʝʮʠʬʽʢʘ-
ʮʽʷ ʥʘ ʩʠʩʪʝʤʫ, ʷʢʘ  ̒çʤ̔ʩʪʢʦʤè ʤʽʞ ʝʪʘʧʘʤʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʽ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʅʘʚʝʜʝʤʦ ʪʘʢʽ ʚʠʟʥʘʯʝʥʥʷ. 

1. ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ï ʦʧʠʩ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʬʫʥʢʮʽʡ, ʚʠ-
ʢʦʥʫʚʘʥʠʭ ʩʠʩʪʝʤʦʶ, ʽ ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʥʝʾ. 
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2. ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ ï ʜʝʪʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ  
ʽ ʦʙʤʝʞʝʥʴ, ʱʦ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʝʮʠʬʽʢʘʮʽʻʶ. 

3. ʇʨʦʝʢʪʥʘ ʩʠʩʪʝʤʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ï ʫʟʘʛʘʣʴʥʝʥʠʡ ʦʧʠʩ ʩʪʨʫʢ-
ʪʫʨʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ̒ ʦʩʥʦʚʦʶ ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʽʟʦʚʘʥʦʛʦ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ  ̔ʥʘʩʪʫʧʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. ɺʦʥʘ ʜʦʧʦʚʥʶʻ ʽ ʜʝ-
ʪʘʣʽʟʫʻ ʩʧʝʮʠʬʽʢʘʮʽʶ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ. 
ʈʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʢʦʨʠʩʪʫʚʘʮɹ ʢʠʤʠ ʽ ʩʠʩʪʝʤʥʠʤʠ ʚʠʤʦʛʘʤʠ ʥʘʚʝ-

ʜʝʥʦ ʚ ʪʘʙʣ. 2.1. ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʬʦʨʤʫʣʶʶʪʴ ʜʣʷ ʟʘʤʦʚʥʠʢʘ 
ʇɿ ʪʘ ʦʩʦʙʠ, ʱʦ ʟʘʜʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʇʉ, ʧʨʠʯʦʤʫ ʚʦʥʠ ʥʝ ʤʽʩʪʷʪʴ 
ʜʝʪʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ ʟ̔ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ (ʪʘʙʣ. 2.2).  

 

ʊʘʙʣʠʮʷ 2.1  

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʟʘʧʠʩʘʤʠ ʚʠʤʦʛ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ 

ʇɿ ʧʦʚʠʥʥʝ ʥʘʜʘʚʘʪʠ  

ʜʦʩʪʫʧ ʜʦ ʟʦʚʥʽʰʥʽʭ  

ʬʘʡʣʽʚ, ʩʪʚʦʨʝʥʠʭ  

ʚ ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ 

ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ  

ʚʠʟʥʘʯʘʪʠ ʪʠʧ ʟʦʚʥʽʰʥʽʭ ʬʘʡʣʽʚ 

ɿʦʚʥʽʰʥʽ ʬʘʡʣʠ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʩʦʙʫ,  

ʟʘʩʪʦʩʦʚʘʥʦʤʫ ʜʦ ʮʴʦʛʦ ʪʠʧʫ ʬʘʡʣʽʚ 

ɿʦʚʥʽʰʥʽ ʬʘʡʣʠ ʧʦʪʨʽʙʥʦ ʧʦʟʥʘʯʘʪʠ ʚʽʜʧʦʚʽʜ-

ʥʦʶ ʧʽʢʪʦʛʨʘʤʦʶ ʥʘ ʜʠʩʧʣʝʾ ʢʦʨʠʩʪʫʚʘʯʘ 

ʅʘʜʘʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʤʫ  

ʚʠʟʥʘʯʘʪʠ ʧʽʢʪʦʛʨʘʤʫ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʬʘʡʣʘ 

ɺʠʙʠʨʘʪʠ ʧʽʢʪʦʛʨʘʤʠ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʬʘʡʣʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʟ ʥʠʤ ʇɿ 

 

ʊʘʙʣʠʮʷ 2.2 
ʂʦʨʠʩʪʫʚʘʯʽ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʚʠʤʦʛ  

ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʉʠʩʪʝʤʥ ̔ʚʠʤʦʛʠ ʉʧʝʮʠʬʽʢʘʮʽʷ 

ʄʝʥʝʜʞʝʨʠ ʦʨʛʘʥʽʟʘʮʽʾ-

ʟʘʤʦʚʥʠʢʘ. 

ʂʽʥʮʝʚʽ ʢʦʨʠʩʪʫʚʘʯʽ ʩʠʩ-

ʪʝʤʠ. 

ʉʧʝʮʽʘʣʽʩʪʠ ʦʨʛʘʥʽʟʘʮʽʾ-

ʟʘʤʦʚʥʠʢʘ. 

ʄʝʥʝʜʞʝʨʠ ʩʫʙʧʽʜʨʷʜʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ. 

ʈʦʟʨʦʙʥʠʢʠ ʩʠʩʪʝʤʥʦʾ ʘʨ-

ʭʽʪʝʢʪʫʨʠ 

ʂʽʥʮʝʚʽ ʢʦʨʠʩʪʫʚʘʯʽ 

ʩʠʩʪʝʤʠ. 

ʉʧʝʮʽʘʣʽʩʪʠ ʦʨʛʘʥʽʟʘ-

ʮʽʾ-ʟʘʤʦʚʥʠʢʘ. 

ʈʦʟʨʦʙʥʠʢʠ ʩʠʩʪʝʤʥʦʾ 

ʘʧʘʨʘʪʫʨʠ. 

ʈʦʟʨʦʙʥʠʢʠ ʩʠʩʪʝʤʠ 

ʉʧʝʮʽʘʣʽʩʪʠ  

ʦʨʛʘʥʽʟʘʮʽʾ-

ʟʘʤʦʚʥʠʢʘ. 

ʈʦʟʨʦʙʥʠʢʠ ʩʠʩ-

ʪʝʤʥʦʾ ʘʧʘʨʘʪʥʦʾ 

ʯʘʩʪʠʥʠ. 

ʈʦʟʨʦʙʥʠʢʠ ʧʨʦ-

ʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 
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ʉʧʝʮʠʬʽʢʘʮʽʻʶ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʝʨʽʚʥʠʡ ʪʝʭʥʽ-

ʯʥʠʡ ʩʢʣʘʜ ʦʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʘ ʪʘ ʤʝʥʝʜʞʝʨʠ ʧʨʦʝʢʪʫ. ɺʦʥʘ ʧʦ-

ʪʨʽʙʥʘ ʪʘʢʦʞ ʟʘʤʦʚʥʠʢʫ, ʨʦʟʨʦʙʥʠʢʘʤ ʇɿ  ̔ʩʫʙʧʽʜʨʷʜʥʠʢʘʤ ʟ ʨʦʟ-

ʨʦʙʣʝʥʥʷ. ɼʦʢʫʤʝʥʪ ʪʘʢʦʞ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘ-

ʯ̔ ʚ ʇʉ. 

2.2. ʊʠʧʠ ʚʠʤʦʛ 

ɺʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʯʘʩʪʦ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʽ, ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʚʠʤʦʛʠ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ. 

1. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʚʢʣʶʯʘʶʪʴ ʧʝʨʝʣʽʢ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʤʘʻ 

ʚʠʢʦʥʫʚʘʪʠ ʩʠʩʪʝʤʘ, ʜʝ ʟʘʟʥʘʯʘʻʪʴʩʷ: ʷʢ ʩʠʩʪʝʤʘ ʨʝʘʛʫʻ ʥʘ ʪʽ ʘʙʦ 

ʽʥʰʽ ʚʭʽʜʥʽ ʜʘʥʽ, ʷʢ ʚʦʥʘ ʧʦʚʦʜʠʪʴʩʷ ʚ ʧʝʚʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʱʦ ʩʠʩʪʝ-

ʤʘ ʥʝ ʧʦʚʠʥʥʘ ʨʦʙʠʪʠ ʪʘ ʽʥ. 

2. ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʦʧʠʩʫʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ʽ ʾʾ 

ʦʪʦʯʝʥʥʷ, ʘ ʥʝ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ʊʫʪ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʥʘʚʝʜʝʥʠʡ 

ʧʝʨʝʣʽʢ ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʜʽʾ ʬʫʥʢʮʽʾ, ʚʠʢʦʥʫʚʘʥʽ ʩʠʩ-

ʪʝʤʦʶ: ʯʘʩʦʚʽ ʦʙʤʝʞʝʥʥʷ, ʦʙʤʝʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝ-

ʤʠ, ʩʪʘʥʜʘʨʪʠ ʪʘ ʽʥ. 

3. ɺʠʤʦʛʠ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʬʝʨʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʠʩʪʝʤʠ. ʎʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ  ̔ʥʝʬʫʥʢʮʽʦʥʘ-

ʣʴʥʠʤʠ. 

ʏʽʪʢʦʾ ʤʝʞʽ ʤʽʞ ʮʠʤʠ ʪʠʧʘʤʠ ʚʠʤʦʛ ʥʝ ʽʩʥʫʻ. ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠ-

ʤʦʛʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʠ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʝʬʫʥʢʮʽʦ-

ʥʘʣʴʥʠʤʠ. ʆʜʥʘʢ, ʷʢʱʦ ʚʢʣʶʯʠʪʠ ʚ ʩʠʩʪʝʤʫ ʟʘʩʦʙʠ ʘʚʪʦʨʠʟʘʮʽʾ ʢʦ-

ʨʠʩʪʫʚʘʯʘ, ʪʦʜ̔ ʚʠʤʦʛʠ  ̒ʬʫʥʢʮʽʦʥʘʣʥɹʠʤʠ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʣʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʦʧʠʩʘʪʠ 

ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ.  

ʇʨʠʢʣʘʜ 2.1. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʠʩʪʝʤʠ, 

ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʟʘʤʦʚʣʝʥʥʷ ʢʥʠʛ ʽ ʜʦʢʫʤʝʥʪʽʚ ʟ ʙʽʙʣʽʦʪʝʢ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ. 

1. ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʧʦʰʫʢ 
ʥʝʦʙʭʽʜʥʠʭ ʡʦʤʫ ʢʥʠʛ ʪʘ ʜʦʢʫʤʝʥʪʽʚ ʟʘ ʚʩʤ̔ʘ ʜʦʩʪʫʧʥʠʤʠ ʢʘʪʘ-

ʣʦʞʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ. 

2. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʧʨʠʜʘʪʥʠʡ ʟʘʩʽʙ 

ʧʝʨʝʛʣʷʜʫ ʙʽʙʣʽʦʪʝʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

3. ʂʦʞʥʝ ʟʘʤʦʚʣʝʥʥʷ ʧʦʚʠʥʥʦ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʫʥʽʢʘʣʴʥʠʤ 
ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ (ORDER_ID), ʱʦ ʢʦʧʽʶʻʪʴʩʷ ʫ ʬʦʨʤʫʣʷʨ ʢʦʨʠʩ-

ʪʫʚʘʯʘ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 
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ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʚʠʟʥʘʯʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢ̔ ʧʦʚʠʥʥʘ ʤʘ-

ʪʠ ʩʠʩʪʝʤʘ. ɺʦʥʠ ʦʧʠʩʘʥʽ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʜʝʪʘʣʽʟʘʮʽʾ. 

ɹʘʛʘʪʦ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤ, 

ʧʦʚô̫ ʟʘʥʽ ʟ ʥʝʪʦʯʥʽʩʪʶ ʽ çʨʦʟʤʠʪʽʩʪʶè ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ. ʈʦʟʨʦʙ-

ʥʠʢʠ ʤʦʞʫʪʴ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʚʠʤʦʛʠ ʪʘʢ, ʱʦʙ ʩʠʩʪʝʤʫ ʙʫʣʦ ʧʨʦʩ-

ʪʽʰʝ ʨʝʘʣʽʟʫʚʘʪʠ. ʊʘʢʝ ʪʣʫʤʘʯʝʥʥʷ ʤʦʞʝ ʥʝ ʟʙʽʛʘʪʠʩʷ ʟ ʦʯʽʢʫʚʘʥʥʷ-

ʤʠ ʟʘʤʦʚʥʠʢʘ, ʱʦ ʩʧʦʥʫʢʘʻ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʚʠʤʦʛ ʽ ʚʥʝʩʝʥʥ ̫

ʟʤʽʥ ʫ ʩʠʩʪʝʤʫ, ʱʦ, ʩʚʦ̒ʶ ʯʝʨʛʦ ,ʁ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʘʥʥʷ ʟʜʘʯʽ 

ʛʦʪʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʫʜʦʨʦʞʯʘʥʥ.̫ 

ʋ ʚʠʤʦʟʽ ʜʦ ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʠʩʪʝʤʠ ʟʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʚʠʨʘʟ çʧʨʠ-

ʜʘʪʥʠʡ ʟʘʩʽʙ ʧʝʨʝʛʣʷʜʫ ʜʦʢʫʤʝʥʪʽʚè. ɹʽʙʣʽʦʪʝʯʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ 

ʥʘʜʘʚʘʪʠ ʜʦʢʫʤʝʥʪʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʬʦʨʤʘʪʽ. ɸʣʝ ʦʩʢʽʣʴʢʠ ʮʷ ʫʤʦʚʘ 

ʯʽʪʢʦ ʥʝ ʧʨʦʧʠʩʘʥʘ, ʨʦʟʨʦʙʥʠʢʠ ʫ ʚʠʧʘʜʢʫ ʜʝʬʽʮʠʪʫ ʯʘʩʫ ʤʦʞʫʪʴ 

ʧʨʦʧʦʥʫʚʘʪʠ ʧʨʦʩʪ ̔ʟʘʩʦʙʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʽ 

ʥʘʧʦʣʷʛʘʪʠ ʥʘ ʪʦʤʫ, ʱʦ ʩʘʤʝ ʪʘʢʝ ʨʽʰʝʥʥʷ ʧʦʪʨ̔ʙʥʝ ʜʣʷ ʨʝʘʣʟ̔ʘʮʽʾ 

ʮʽʻʾ ʚʠʤʦʛʠ. 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʧʦʚʠʥʥʘ ʙʫʪʠ ʢʦʤʧʣʝʢʩ-

ʥʦ ʁʽ ʥʝʩʫʧʝʨʝʯʣʠʚʦʶ. ʂʦʤʧʣʝʢʩʥʽʩʪʴ ï ʮʝ ʦʧʠʩ (ʚʠʟʥʘʯʝʥʥʷ) ʚʩʽʭ 

ʩʠʩʪʝʤʥʠʭ ʩʝʨʚʽʩʽʚ. ʅʝʩʫʧʝʨʝʯʥʽʩʪʴ ʦʟʥʘʯʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʩʫʤʽʩʥʠʭ 

ʽ ʚʟʘʻʤʦʚʠʢʣʶʯʥʠʭ ʚʠʟʥʘʯʝʥʴ ʩʝʨʚʽʩʽʚ. ʅʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʚʝʣʠʢʠʭ ʽ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʫʢʨʘʡ ʚʘʞʢʦ ʨʦʟʨʦʙʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʽ ʥʝʩʫʧʝʨʝʯ-

ʣʠʚʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ. ʇʨʠʯʠʥʘ ʢʨʠʻʪʴʩʷ ʯʘʩʪ-

ʢʦʚʦ ʚ ʩʢʣʘʜʥʦʩʪʽ ʩʘʤʦʾ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʯʘʩʪʢʦʚʦ ï ʫ ʥʝ-

ʫʟʛʦʜʞʝʥʠʭ ʧʦʛʣʷʜʘʭ ʥʘ ʪʝ, ʱʦ ʧʦʚʠʥʥʘ ʨʦʙʠʪʠ ʩʠʩʪʝʤʘ. ʎʷ ʥʝ-

ʫʟʛʦʜʞʝʥʽʩʪʴ ʤʦʞʝ ʥʝ ʚʠʷʚʠʪʠʩʷ ʥʘ ʝʪʘʧʽ ʧʦʯʘʪʢʦʚʦʛʦ ʬʦʨʤʫʣʶ-

ʚʘʥʥʷ ʚʠʤʦʛ, ʜʣʷ ʾʾ ʚʠʷʚʣʝʥʥʷ ʧʦʪʨʽʙʝʥ ʙʽʣʴʰ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʩʧʝ-

ʮʠʬʽʢʘʮʽʾ. ʅʝʫʟʛʦʜʞʝʥʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ 

ʞʠʪʪʚ̒ʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʠ ʧʦʪʨʝʙʫʻ ʚʥʝʩʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʤʽʥ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʩʠʩʪʝʤʠ. 

ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʩʪʦʩʫʶʪʴʩʷ ʬʫʥʢʮʽʡ, 

ʚʠʢʦʥʫʚʘʥʠʭ ʩʠʩʪʝʤʦʶ. ɺʦʥʠ ʧʦʚô̫ ʟʘʥʽ ʟ ʽʥʪʝʛʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩ-

ʪʷʤʠ ʩʠʩʪʝʤʠ, ʜʦ ̫ʢʠʭ ʥʘʣʝʞʘʪʴ ʥʘʜʽʡʥʽʩʪʴ, ʯʘʩ ʚʽʜʧʦʚʽʜʽ ʘʙʦ ʨʦʟ-

ʤʽʨ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʧʨʠʩʪʨʦʾʚ 

ʫʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, ʘʙʦ ʬʦʨʤʘʪʠ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʫ ʩʠʩ-

ʪʝʤʥʦʤʫ ʽʥʪʝʨʬʝʡʩʽ. ɹʘʛʘʪʦ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʩʪʦʩʫʶʪʴʩʷ 

ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ, ʘ ʥʝ ʦʢʨʝʤʠʭ ʾʾ ʟʘʩʦʙʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʥʠ 

ʙʽʣʴʰ ʟʥʘʯʫʱʽ ʽ ʢʨʠʪʠʯʥʽ, ʥʽʞ ʦʢʨʝʤʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ. ʇʦʤʠ-
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ʣʢʘ, ʜʦʧʫʱʝʥʘ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʚʠʤʦʟ̔, ʤʦʞʝ ʟʥʠʟʠʪʠ ʷʢʽʩʪʴ  

ʩʠʩʪʝʤʠ, ʘ ʧʦʤʠʣʢʘ ʚ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛʘʭ ï ʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ 

ʥʝʧʨʘʮʝʟʜʘʪʥʦʶ. 

ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʧʦʪʨʝʙʠ; 

ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʙʶʜʞʝʪʥʠʭ ʦʙʤʝʞʝʥʥʷʭ, ʫʨʘʭʦʚʫʶʪʴ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʘʥʽʾ-ʨʦʟʨʦʙʥʠʢʘ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦ-

ʜʽʾ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟ ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʦʞ ʪʘʢʽ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, ʷʢ ʧʨʘʚʠʣʘ ʪʝʭʥʽʢʠ ʙʝʟʧʝ-

ʢʠ, ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʨʦ ʟʘʭʠʩʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʽʥ. ʂʣʘʩʠ-

ʬʽʢʘʮʽʶ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.1. 

 

 

ʈʠʩ. 2.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

 

ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.1, ʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ 

ʚʝʣʠʢʽ ʛʨʫʧʠ. 

1. ɺʠʤʦʛʠ ʜʦ ʧʨʦʜʫʢʪʫ ï ʦʧʠʩʫʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʉʶʜʠ ʥʘʣʝʞʘʪʴ ʚʠʤʦʛʠ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʩʠʩʪʝʤʠ, ʻʤʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʾ ʧʘʤô̫ ʪʽ, ʥʘʜʽʡʥʦʩʪ̔, ʧʽʜʪʨʠʤʫʚʘʥʽ ʘʧʘ-

ʨʘʪʥʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʟʨʫʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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2. ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʚʠʤʦʛʠ ï ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʣʽʪʠʢʫ ʡ ʦʨʛʘʥʽʟʘʮʽʡ-

ʥʽ ʧʨʦʮʝʜʫʨʠ ʟʘʤʦʚʥʠʢʘ ʪʘ ʨʦʟʨʦʙʥʠʢʘ ʇɿ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʩʪʘʥ-

ʜʘʨʪʠ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʚʠʤʦʛʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʇɿ 

(ʪʦʙʪʦ ʜʦ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ), ʚʠʭʽʜʥʽ 

ʚʠʤʦʛʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʪʝʨʤʽʥʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫ-

ʢʪʫ, ʽ ʩʫʧʫʪʥʶ ʜʦʢʫʤʝʥʪʘʮʽʶ. 

3. ɿʦʚʥʽʰʥʽ ʚʠʤʦʛʠ  ï ʫʨʘʭʦʚʫʶʪʴ ʬʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʟʘʻʤʦ-

ʜʽʶ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʶʨʠʜʠʯʥʽ ʚʠʤʦʛʠ, 

ʚʢʣʶʯʝʥʥʷ ʷʢʠʭ ʛʘʨʘʥʪʫ,̒ ʱʦ ʩʠʩʪʝʤʘ ʙʫʜʝ ʨʦʟʨʦʙʣʷʪʠʩʴ ʽ ʬʫʥʢʮʽʦʥʫ-

ʚʘʪʠ ʚ ʤʝʞʘʭ ʽʩʥʫʶʯʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʘ ʪʘʢʦʞ ʝʪʠʯʥʽ ʚʠʤʦʛʠ. ʆʩʪʘʥ-

ʥʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʠʡʥʷʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʙʦ 

ʟʘʤʦʚʥʠʢʘ. 

ʇʨʠʢʣʘʜ 2.2. ɿʘʧʠʩ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ. 

ɺʠʤʦʛʠ ʜʦ ʧʨʦʜʫʢʪʫ: ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʟʘʷʚʦʢ ʥʘ ʙʝʟʛʦʪʽʚ-

ʢʦʚʽ, ʛʦʪʽʚʢʦʚʽ, ʛʨʠʚʥʝʚʽ ʽ ʚʘʣʶʪʥʽ ʧʣʘʪʝʞʽ ʙʫʭʛʘʣʪʝʨʽʻʶ ʽ ʬʽʥʘʥʩʦ-

ʚʦʶ ʩʣʫʞʙʦʶ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʚʠ-

ʢʦʥʫʶʪʴ ʟʘʚʜʘʥʥʷ ʟ ʧʽʜʪʨʠʤʘʥʥʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚʩʽʭ ʾʾ ʩʢʣʘʜʦʚʠʭ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʚʠʤʦʛʠ: ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʦ-

ʚʠʥʥʽ ʤʘʪʠ ʢʚʘʣʽʬʽʢʘʮʽʶ çʽʥʞʝʥʝʨè ʽ ʦʙʦʚô̫ ʟʢʦʚʽ ʥʘʚʠʯʢʠ ʘʜʤʽʥʽʩʪ-

ʨʫʚʘʥʥʷ ʤʝʨʝʞʽ ʥʘ ʦʩʥʦʚʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Microsoft Windows 

ʷʢ ʤʽʥʤ̔ʫʤ ʚʝʨʩʽʾ 7. 

ɿʦʚʥʽʰʥʽ ʚʠʤʦʛʠ: ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʙʝʨʝʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʨʘʟʽ ʪʘʢʠʭ ʧʦʜʽʡ: 

- ʚʽʜʤʦʚʠ ʦʙʣʘʜʥʘʥʥʷ ʨʦʙʦʯʦʾ ʩʪʘʥʮʽʾ ʫ ʚʠʧʘʜʢʫ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ ʥʘ ʩʝʨʚʝʨʽ; 

- ʚʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ ʥʘ ʩʝʨʚʝʨʽ ʙʘʟ ʜʘʥʠʭ; 

- ʚʽʜʤʦʚʠ ʣʽʥʽʡ ʟʚô̫ ʟʢʫ; 

- ʚʽʜʤʦʚʠ ʘʧʘʨʘʪʫʨʠ ʩʝʨʚʝʨʘ (ʧʨʦʮʝʩʦʨʘ, ʥʘʛʨʦʤʘʜʞʫʚʘʯʘ ʥʘ 

ʞʦʨʩʪʢʦʤʫ ʜʠʩʢʫ). 

2.3. ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ 

ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʚʜ̔ʧʨʘʮʶʚʘʥʥʷ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʧʦ-

ʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʾʭ ʚʠʢʦʥʘʥʥʷ ʚʘʞʢʦ ʧʝʨʝʚʽʨʠʪʠ. ʎʝ ʧʨʦʩʪʦʪʘ  

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʟʙʦʾʚ ʘʙʦ ʰʚʠʜʢʘ ʚʽʜ-

ʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʠ ʢʦʨʠʩʪʫʚʘʯʘ. ɰʭ ʨʝʘʣʽʟʘʮʽʷ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʩʢʣʘʜ-

ʥʦ  ʁʜʣʷ ʩʠʩʪʝʤʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝʯʽʪʢʦ ʩʬʦʨʤʫʣʴʦ-

ʚʘʥʽ ʽ ʚʜ̔ʢʨʠʚʘʶʪʴ ʧʨʦʩʪʽʨ ʜʣʷ ʨʽʟʥʠʭ ʪʣʫʤʘʯʝʥʴ.  
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ʇʨʠʢʣʘʜ 2.3. ʉʠʩʪʝʤʥʘ ʤʝʪʘ, ʷʢʫ ʥʝ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ. 

ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʩʪʦʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʣʷ ʜʦʩʚʽʜʯʝʥʦ-

ʛʦ ʦʧʝʨʘʪʦʨʘ ʽ ʢʽʣʴʢʽʩʪʴ ʡʦʛʦ ʧʦʤʠʣʦʢ ʟʚʦʜʠʪʠ ʜʦ ʤʽʥʽʤʫʤʫ. 

ʇʨʠʢʣʘʜ 2.4. ɿʘʧʠʩ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʚʠʤʦʛʠ, ʷʢʠʡ ʤʦʞʥʘ ʧʝ-

ʨʝʚʽʨʠʪʠ. 

ɼʦʩʚʽʜʯʝʥʦʤʫ ʦʧʝʨʘʪʦʨʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʚʩʽ ʩʠʩʪʝʤʥʽ 

ʬʫʥʢʮʽʾ ʧʽʩʣʷ ʜʚʦʭ ʛʦʜʠʥ ʥʘʚʯʘʥʥʷ ʨʦʙʦʪʠ ʟ ʧʨʦʝʢʪʦʚʘʥʦʶ ʩʠʩʪʝ-

ʤʦʶ. ʇʽʩʣʷ ʥʘʚʯʘʥʥʷ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʦʧʝʨʘʪʦʨʘ ʥʝ ʧʦ-

ʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ, ʥ̔ʞ ʜʚʽ ʟʘ ʨʦʙʦʯʠʡ ʜʝʥʴ. 

ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʘʞʘʪʠ ʯʝʨʝʟ ʢʽʣʴʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʤʦʞʥʘ ʦʙô̒ ʢʪʠʚʥʦ ʚʠʤʽʨʶʚʘʪʠ. ʇʦʢʘʟʥʠʢʠ, ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʩʧʝʮʠʬʽʢʫʚʘʪʠ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʥʽ ʚʣʘʩ-

ʪʠʚʦʩʪʽ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.3. 

ʊʘʙʣʠʮʷ 2.3  

ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

ʇʦʢʘʟʥʠʢ ʆʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʐʚʠʜʢʽʩʪʴ 
ʂ̔ ʣʴʢʽʩʪʴ ʚʠʢʦʥʘʥʠʭ ʪʨʘʥʟʘʢʮʽʡ ʟʘ ʩʝʢʫʥʜʫ, 
ʯʘʩ ʨʝʘʢʮʽʾ ʥʘ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ, 
ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʨʘʥʘ 

ʈʦʟʤʽʨ 
ʂ̔ ʣʦʙʘʡʪʠ, 

ʢʽʣʴʢʽʩʪʴ ʤʦʜʫʣʽʚ ʧʘʤô̫ ʪʽ 

ʇʨʦʩʪʦʪʘ  

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʏʘʩ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, 

ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʝʡ ʫ ʜʦʚʽʜʢʦʚʽʡ ʩʠʩʪʝʤʽ 

ʅʘʜʽʡʥʽʩʪʴ 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʯʘʩʫ ʤʽʞ ʜʚʦʤʘ ʧʦʩʣʽʜʦʚʥʠʤʠ 

ʧʨʦʷʚʘʤʠ ʧʦʤʠʣʦʢ ʫ ʩʠʩʪʝʤʽ, 

ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʭʦʜʫ ʩʠʩʪʝʤʠ ʟ ʣʘʜʫ, 

ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʉʪʽʡʢʽʩʪʴ  

ʜʦ ʟʙʦʾ ʚ 

ʏʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʟʙʦʶ, 

ʚʽʜʩʦʪʦʢ ʧʦʜʽʡ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʦʾʚ, 

ʽʤʦʚʽʨʥʽʩʪʴ ʧʩʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʨʘʟʽ ʟʙʦʾʚ 

ʉʫʤʽʩʥʽʩʪʴ 
ɺ̔ ʜʩʦʪʦʢ ʤʘʰʠʥʥʦʟʘʣʝʞʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, 

ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥʥʦʟʘʣʝʞʥʠʭ ʧʽʜʩʠʩʪʝʤ 

 
ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʨʘʟʠʪʠ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʫʞʝ ʚʘʞʢʦ. ʏʘʩʪʦ ʟʘʤʦʚʥʠʢ ʇɿ ʥʝ ʤʦʞʝ 

ʦʬʦʨʤʠʪʠ ʩʚʦʻ ʙʘʯʝʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʦʛ, 

ʚʠʨʘʞʝʥʠʭ ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɼʝʷʢʽ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ,  

ʥʘʧʨʠʢʣʘʜ ʟʨʫʯʥʽʩʪʴ ʩʫʧʨʦʚʦʜʞʝʥʥʷ, ʚʟʘʛʘʣʽ ʥʝ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ 

ʯʝʨʝʟ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ. ʂʨʽʤ ʪʦʛʦ, ʚʠʪʨʘʪʠ ʥʘ ʦʙô̒ ʢʪʠʚʥʝ ʚʠʤ̔-
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ʨʁ ʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ 

ʚʢʨʘʡ ʚʠʩʦʢʠʤʠ. ʊʦʤʫ ʯʘʩʪʦ ʜʦʢʫʤʝʥʪ, ʱʦ ʩʧʝʮʠʬʽʢʫʻ ʚʠʤʦʛʠ ʜʦ 

ʩʠʩʪʝʤʠ, ʤʘʻ ʤʽʩʪʠʪʠ ʦʧʠʩ ʩʠʩʪʝʤʥʠʭ ʮʽʣʝʡ ʨʘʟʦʤ ʽʟ ʯʽʪʢʦ ʩʬʦʨʤʫ-

ʣʴʦʚʘʥʠʤʠ ʚʠʤʦʛʘʤʠ.  

ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʯʘʩʪʦ ʢʦʥʬʣʽʢʪʫʶʪʴ ʟ ʽʥʰʠʤʠ ʚʠʤʦʛʘ-

ʤʠ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʽ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʚ ʜʦʢʫʤʝʥʪʽ, ʱʦ  

ʦʧʠʩʫʶʪʴ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ, ʧʦʤʽʱʫʁ ʪʴ ʫ ʨʽʟʥʽ ʨʦʟʜʽʣʠ. ʗʢʱʦ ʥʝ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʧʦʤʽʩʪʠʪʠ ʦʢʨʝʤʦ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʙʫʜʝ 

ʚʘʞʢʦ ʚʽʜʩʪʝʞʠʪʠ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʥʠʤʠ. ʗʢʱʦ ʟʽʙʨʘʪʠ ʚʩʽ  

ʚʠʤʦʛʠ ʚ ʜ̒ʠʥʠʡ ʩʧʠʩʦʢ, ʙʫʜʝ ʩʢʣʘʜʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥ ̔ʽ 

ʥʝʬʫʥʢʮʽʦʥʘʣʴʥ ̔ʚʠʤʦʛʠ ʦʢʨʝʤʦ ʽ ʚʠʟʥʘʯʘʪʠ ʚʠʤʦʛʠ, ʱʦ ʩʪʘʚʣʷʪʴʩʷ 

ʜʦ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. ɺʠʜ ʧʦʜʘʥʥʷ ʚʠʤʦʛ ʚ ʦʜʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʪʘʢʦʞ 

ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʩʠʩʪʝʤʠ. ɺʠʤʦʛʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʽʥʪʝʛʨʘ-

ʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ, ʤʘʶʪʴ ʙʫʪʠ ʚʠʜʽʣʝʥʽ. ɼʣʷ ʮʴʦʛʦ ʾʭ  

ʧʦʤʽʱʘʶʪʴ ʚ ʦʢʨʝʤʠʡ ʨʦʟʜʽʣ ʘʙʦ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ ʚʽʜʦ-

ʢʨʝʤʣʶʶʪʴ.  

ɺʠʤʦʛʠ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʫʤʦʚʠ, ʫ ʷʢʠʭ ʙʫʜʝ 

ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ. ɰʭ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

- ʥʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ; 

- ʦʙʤʝʞʝʥʴ ʫʞʝ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ; 

- ʫʢʘʟʽʚʦʢ ʜʦ ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʝʥʴ ʩʠʩʪʝʤʦʶ.  

ʎʽ ʚʠʤʦʛʠ ʜʫʞʝ ʚʘʞʣʠʚʽ, ʦʩʢʽʣʴʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʫ ʧʨʝʜʤʝʪʥʫ 

ʛʘʣʫʟʴ, ʜʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʠʩʪʝʤʘ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. ʅʝ-

ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʭʦʜʫ ʩʠʩ-

ʪʝʤʠ ʟ ʣʘʜʫ. 

ʇʨʠʢʣʘʜ 2.5. ɺʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʦʥʥʦʾ ʙʽʙʣʽʦʪʝʢʠ. 

1. ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʱʦ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʙʽʙʣʽ-

ʦʪʝʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʫʥʽʬʽʢʦʚʘʥʠʡ ʪʘ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ 

ʩʪʘʥʜʘʨʪʽ Z39.85-2001 (USA). 

2. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ ʜʝʷʢʽ ʜʦʢʫʤʝʥʪʠ ʤʘʶʪʴ 

ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʽʟ ʩʠʩʪʝʤʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʭ ʟʘʤʦʚʣʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʙʘʞʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʮʽ ʜʦʢʫʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʦʟʜʨʫʢʦʚʘʥʽ ʘʙʦ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʩʠʩʪʝʤʥʦʤʫ ʩʝʨʚʝʨʽ, ʘʙʦ ʥʘ ʤʝʨʝ-

ʞʝʚʦʤʫ ʧʨʠʥʪʝʨʽ. 

ʇʝʨʰʘ ʚʠʤʦʛʘ ï ʦʙʤʝʞʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʾʚʠʤʦʛʠ. 

ɺʦʥʘ ʚʢʘʟʫʻ, ʱʦ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʟʛʽʜʥʦ ʟ ʙʽʙʣʽʦʪʝʯʥʠʤ ʩʪʘʥʜʘʨʪʦʤ. ɼʨʫʛʘ ʚʠʤʦʛʘ 

ʻ ʟʦʚʥʽʰʥʴʦʶ ʽ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʟʘʢʦʥʫ ʧʨʦ ʘʚʪʦʨʩʴʢʽ ʧʨʘ-
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ʚʘ, ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʜʦ ʙʽʙʣʽʦʪʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɯʟ ʥʝʾ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʨʠʥʪʝʨ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʜʣʷ 

ʜʝʷʢʠʭ ʪʠʧʽʚ ʙʽʙʣʽʦʪʝʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

ɺʠʤʦʛʠ ʮʴʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʚʫ ʽ ʧʦʟʥʘʯʝʥʥʷ, ʚʣʘʩʪʠʚʽ 

ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʨʦʟʫʤʽʥʥʷ ʨʦʟʨʦʙʥʠʢʘʤʠ ʇɿ.  

ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʠʤʦʛʠ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʥʝ ʟʘʚʞʜʠ ʚʠʢʦʥʫʁ ʪʴʩʷ 

ʪʘʢ, ʷʢ ʤʘʪʁʴ ʥʘ ʫʚʘʟʽ ʟʘʤʦʚʥʠʢʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. 

ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʦʧʠʩʫʚʘʪʠ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʽ ʽ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʙʫʣʠ ʟʨʦ-

ʟʫʤʽʣʽ ʥʘʚʽʪʴ ʢʦʨʠʩʪʫʚʘʯʫ, ʷʢʠʡ ʥʝ ʤʘʻ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʟʥʘʥʴ. ʎʽ ʚʠʤʦʛʠ ʧʦʚʠʥʥʽ ʚʠʟʥʘʯʘʪʠ ʣʠʰʝ ʟʦʚʥʽʰʥʻ ʧʦʚʦʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ, ʫʥʠʢʘʶʯʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝ-

ʤʠ. ɰʭ ʧʠh ʫʪʴ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʦʯʥʠʭ ʽ ʟʨʦʟʫ-

ʤʽʣʠʭ ʪʘʙʣʠʮʴ ʪʘ ʜʽʘʛʨʘʤ. 

ʇʽʜ ʯʘʩ ʦʧʠʩʫ ʚʠʤʦʛ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʨʽʟʥʽ 

ʧʨʦʙʣʝʤʠ. 

1. ʅʝʯʽʪʢʽʩʪɹ ʚʠʢʣʘʜʫ: ʙʘʛʘʪʦʩʣʽʚʥʠʡ ʽ ʩʢʣʘʜʥʠʡ ʜʣʷ ʨʦʟʫʤʽʥ-

ʥ ̫ʪʝʢʩʪ. 

2. ɿʤʽʰʘʥʥʷ ʚʠʤʦʛ. ʂʦʨʠʩʪʫʚʘʮʴʢ ̔ ʚʠʤʦʛʠ ʥʝ ʤʘʶʪʴ ʯʽʪʢʦʛʦ 

ʧʦʜʽʣʫ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʥʘ ʩʠʩʪʝʤʥʽ ʮʽʣʽ ʪʘ 

ʧʨʦʝʢʪʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

3. ʆʙô̒ ʜʥʘʥʥʷ ʚʠʤʦʛ. ɼʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ 

ʦʧʠʩʫʚʘʪʠʩʷ ʻʜʠʥʦ  ʁʢʦʨʠʩʪʫʚʘʮʴʢʦ  ʁʚʠʤʦʛʦ .ʁ 

ʇʨʠʢʣʘʜ 2.6. ɺʠʤʦʛʘ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɹʘʟʘ ʜʘʥʠʭ ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʛʝʥʝʨʘʮʽʶ ʽ ʢʝʨʫʚʘʥʥʷ ʢʦʥʬʽ-

ʛʫʨʘʮʽʻʶ ʦʙô̒ ʢʪʽʚ; ʟʛʨʫʧʦʚʘʥʽ ʦʙô̒ ʢʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʛʣʷʜ ʦʢʨʝ-

ʤʠʭ ʦʙô̒ ʢʪʽʚ. ɿʘʩʽʙ ʢʝʨʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʤʘʻ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠ-

ʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʦʙô̒ ʢʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʛʨʫʧ, ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʾʭ ʥʝʧʦʚʥʠʭ ʽʤʝʥ. 

ʋ ʜʦʢʫʤʝʥʪʽ, ʱʦ ʤʽʩʪʠʪʴ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ, ʙʘʞʘʥʦ ʚʽʜʦʢʨʝʤ-

ʣʶʚʘʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʚʽʜ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ. ɿʤʽʫhʚʘʥʥʷ 

ʚʠʤʦʛ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʝʤʦʥʩʪʨʫʻ ʧʨʠʢʣʘʜ 2.7. 

ʇʨʠʢʣʘʜ 2.7. ʌʦʨʤʫʣʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʚʠʤʦʛʠ. 

ʊʦʯʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ ʟʜʽʡʩʥʶ-

ʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʽʪʢʠ, ʧʘʨʘʤʝʪʨʠ ʷʢʦʾ ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʷ ʫ 

ʩʘʥʪʠʤʝʪʨʘʭ ʘʙʦ ʜʶʡʤʘʭ ʥʘ ʧʘʥʝʣʽ ʢʝʨʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʧʝʮʽʘʣʴʥʦʾ ʦʧʮʽʾ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʩʽʪʢʘ ʥʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ.  

ʉʽʪʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʚʝʜʝʥʘ ʥʘ ʝʢʨʘʥ ʘʙʦ ʩʭʦʚʘʥʘ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦ-
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ʤʝʥʪ ʩʝʩʽʾ ʨʝʜʘʛʫʚʘʥʥʷ, ʪʘʢʦʞ ʫ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʻ ʤʦʞʣʠ-

ʚʽʩʪʴ ʧʝʨʝʚʝʜʝʥʥʷ ʽʟ ʩʘʥʪʠʤʝʪʨʽʚ ʫ ʜʶʡʤʠ ʽ ʥʘʚʧʘʢʠ. ʂʨʦʢ ʩʽʪʢʠ 

ʤʘʻ ʙʫʪʠ ʨʝʛʫʣʴʦʚʘʥʠʤ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʨʦʟʤʽʨʫ ʩʭʝʤʠ. 
ʎʷ ʚʠʤʦʛʘ ʤʽʩʪʠʪʴ ʥʝ ʤʝʥʰʝ, ʥʽʞ ʪʨʠ ʨʽʟʥʽ ʚʠʤʦʛʠ. 
1. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʚʠʤʦʛʘ ï ʩʠʩʪʝʤʘ ʨʝʜʘʛʫʚʘʥ-

ʥʷ ʧʦʚʠʥʥʘ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʩʽʪʢʫ. ʎʝ ʦʩʥʦʚʥʘ ʧʨʠʯʠ-
ʥʘ ʧʦʷʚʠ ʮʽʻʾ ʚʠʤʦʛʠ. 

2. ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʘ ʚʠʤʦʛʘ ï ʜʘʻ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, 
ʫ ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʪʠʤʝʪʴʩʷ ʢʨʦʢ ʩʽʪʢʠ (ʫ ʩʘʥʪʠʤʝʪʨʘʭ ʯʠ 
ʜʶʡʤʘʭ). 

3. ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʘ ʢʦʨʠʩʪʫʚʘʮʴʢʘ ʚʠʤʦʛʘ ï ʩʪʘʚʠʪʴʩʷ ʜʦ ʽʥʪʝʨ-
ʬʝʡʩʫ: ʷʢ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʽʜʦʙʨʘʟʠʪʠ ʘʙʦ ʩʭʦʚʘʪʠ ʩʽʪʢʫ. 
ʆʧʠʩʘʥʘ ʚʠʤʦʛʘ ʤʽʩʪʠʪʴ ʽ ʽʥʰʫ ʽʥʬʦʨʤʘʮʽʶ, ʟʦʢʨʝʤʘ ʥʝʦʙʭʽʜʥʫ 

ʜʣʷ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ. ʋ ʚʠʤʦʟ̔ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʟʘ ʟʘʤʦʚʯʫʚʘʥ-
ʥ̫ ʤ ʩʽʪʢʫ ʚʠʤʢʥʝʥʦ. ʇʨʦʪʝ ʥʝ ʡʜʝʪʴʩʷ, ʷʢʽ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ 
ʦʙʨʘʥʦ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʙʠʨʘʪʠ ʨʦʟʤʽʨ ʩʽʪʢʠ 
ʘʙʦ ʚ ʩʘʥʪʠʤʝʪʨʘʭ, ʘʙʦ ʚ ʜʶʡʤʘʭ, ʘʣʝ ʥʝ ʚʢʘʟʫ̒ ʪʴʩʷ, ʱʦ ʚʽʥ ʤʦʞʝ 
ʟʤʽʥʁʚʘʪʠ ʢʨʦʢ ʩʽʪʢʠ. 
ʂʦʣʠ ʢʦʨʠʩʪʫʚʘʮʴʢʘ ʚʠʤʦʛʘ ʤʽʩʪʠʪʴ ʪʘʢ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ, ʪʦ 

ʨʦʟʫʤʽʥʥʷ ʫʩʢʣʘʜʥʶʪ̒ʴʩʷ ʡ ʦʙʤʝʞʫʻʪʴʩʷ ʚʽʣʴʥʠʡ ʧʦʰʫʢ ʨʽʰʝʥʥʷ 
ʧʦʩʪʘʚʣʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʫ ʟʘʚʜʘʥʥʷ. ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ ʧʦʚʠʥʥʽ 
ʦʧʠʩʫʚʘʪʠ ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ.  
ʇʨʠʢʣʘʜ 2.8. ʆʧʠʩ ʟʘʩʦʙʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʽʪʢʠ. 
ʈʝʜʘʢʪʦʨ ʧʦʚʠʥʝʥ ʤʘʪʠ ʟʘʩʽʙ ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ ʩʽʪʢʠ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʘʨʘʣʝʣʴʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʣʽʥʽʡ ʽ 
ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʫ ʚʠʛʣʷʜʽ ʬʦʥʫ ʥʘ ʝʢʨʘʥʽ ʨʝʜʘʢʪʦʨʘ. ʉʽʪʢʘ ï ʧʘʩʠ-
ʚʥʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʧʦʣʝʛʰʫʻ ʚʠʨʽʚʥʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʩʪʨʫʢʪʫʨ 
ʝʣʝʤʝʥʪʽʚ ʩʭʝʤ. 
ʆʙˇʨʫʥʪʫʚʘʥʥʷ. ʉʽʪʢʘ ʤʘʻ ʜʦʧʦʤʘʛʘʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʩʪʚʦʨʶ-

ʚʘʪʠ ʘʢʫʨʘʪʥʫ ʩʭʝʤʫ ʽʟ ʧʨʘʚʠʣʴʥʦ ʨʦʟʤʽʱʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʍʦʯʘ 
ʘʢʪʠʚʥʘ ʩʽʪʢʘ (ʪʘʢʘ, ʫ ʷʢʽʡ ʝʣʝʤʝʥʪʠ çʧʨʠʚô̫ ʟʫʶʪʴʩʷè ʜʦ ʚʫʟʣʽʚ 
ʩʽʪʢʠ) ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ, ʚʦʥʘ ʥʝ ʚʠʢʦʥʫʻ ʪʦʯʥʦʛʦ  
ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ. ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 
ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʘʪʠ ʧʦʣʦʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ.  
ʋ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʧʦʢʘʟʘʥʦ ʧʝʨʝʧʠʩʘʥʫ ʢʦʨʠʩʪʫʚʘʮʴʢʫ ʚʠʤʦʛʫ,  

ʫ ʷʢʽʡ ʩʬʦʢʫʩʦʚʘʥʦ ʫʚʘʛʫ ʣʠʰʝ ʥʘ ʩʘʤʦʤʫ ʟʘʩʦʙʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʽʪ-
ʢʠ ʙʝʟ ʜʝʪʘʣʽʟʘʮʽʾ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʤʦʛʠ ʜʦʧʦʤʘʛʘʻ ʨʦʟʨʦʙʥʠʢʘʤ ʟʨʦʟʫʤʽʪʠ, ʯʦʤʫ 

ʮʁ  ʚʠʤʦʛʫ ʚʢʣʶʯʝʥʦ ʜʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽ ̫ʢʦʁ ʤʽʨʦʶ ʚʦʥʘ ʥʘʜʘʣʽ  



 49 

ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ. ʅʘʧʨʠʢʣʘʜ, ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʚʠʤʦʛʠ ʥʘ ʟʘʩʽʙ ʚʽʜʦ-

ʙʨʘʞʝʥʥʷ ʩʽʪʢʠ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʘʢʪʠ-

ʚʥʘ ʩʽʪʢʘ, ʜʝ ʝʣʝʤʝʥʪʠ ʩʭʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦ çʧʨʠʚô̫ ʟʫʶʪʴʩʷè ʜʦ ʚʫʟ-

ʣʽʚ ʩʽʪʢʠ. ʆʜʥʘʢ ʪʫʪ ʧʝʨʝʚʘʛʫ ʩʚʽʜʦʤʦ ʚʽʜʜʘʥʦ ʧʘʩʠʚʥʽʡ ʩʽʪʮʽ. ʗʢʱʦ 

ʥʘʜʘʣʽ ʚʠʥʠʢʥʝ ʧʦʪʨʝʙʘ ʟʤʽʥʠʪʠ ʜʘʥʫ ʚʠʤʦʛʫ, ʪʦ ʽʟ ʮʴʦʛʦ ʦʙˇʨʫʥʪʫ-

ʚʘʥʥʷ ʙʫʜʝ ʚʠʜʥʦ, ʱʦ ʚʘʨʽʘʥʪ ʧʘʩʠʚʥʦʾ ʩʽʪʢʠ ʦʙʨʘʥʦ ʥʘʚʤʠʩʥʦ, ʘ ʥʝ 

ʚʽʥ ʟô̫ ʚʠʚʩʷ ʥʘ ʝʪʘʧʽ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʧʨʘʚʠʣʘ ʱʦʜʦ ʥʘʧʠʩʘʥʥ ̫ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ. 

1. ʈʦʟʨʦʙʠʪʠ ʩʪʘʥʜʘʨʪʥʫ ʬʦʨʤʫ ʜʣʷ ʟʘʧʠʩʫ ʚʠʤʦʛ ʽ ʥʝʫʭʠʣʴʥʦ 

ʾʾ ʜʦʪʨʠʤʫʚʘʪʠʩʷ. ʉʪʘʥʜʘʨʪʥʘ ʬʦʨʤʘ ʟʘʧʠʩʫ ʟʤʝʥʰʫʻ ʥʝʯʽʪʢʽʩʪʴ ʫ 

ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʤʦʛ ʽ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʾʭ ʧʝʨʝʚʽʨʠʪʠ.  

2. ʈʦʟʨʽʟʥʶʚʘʪʠ ʦʙʦʚô̫ʟʢʦʚʽ ʡ ʦʧʠʩʦʚʽ ʚʠʤʦʛʠ. ʊʫʪ 

ʦʙʦʚô̫ ʟʢʦʚʠʤ ʻ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʧʠʩʦʚʠʤ 

ï ʦʧʠʩ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ. ʆʧʠʩʦʚʘ ʚʠʤʦʛʘ ʥʝ ʻ ʘʙʩʦ-

ʣʶʪʥʦ  

ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʢʨʝʪʥʦʾ ʚʠʤʦʛʠ ʽ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ ʤʦʞʝ 

ʙʫʪʠ ʟʤʥ̔ʝʥʘ. 

3. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʠʡ ʰʨʠʬʪ ʜʣʷ ʚʠʦʢʨʝʤʣʝʥʥʷ ʢʣʶʯʦʚʠʭ 

ʯʘʩʪʠʥ ʚʠʤʦʛʠ. 

4. ʋʥʠʢʘʪʠ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʞʘʨʛʦʥʫ. ʎʝ ʥʝ ʟʘʙʦʨʦʥʷʻ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʪʝʨʤʽʥʽʚ ʪ̔ ʻʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʜʣʷ ʷʢʦʾ ʨʦʟʨʦʙʣʷ-

ʻʪʴʩʷ ʇɿ. 

2.4. ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ 

ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ ʚʠʟʥʘʯʘʶʪʴ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ, ʥʝ ʧʦʢʘʟʫʶʯʠ 

ʤʝʭʘʥʽʟʤʫ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. ʇʨʦʪʝ ʜʣʷ ʧʦʚʥʦʛʦ ʦʧʠʩʫ ʩʠʩʪʝʤʠ ʧʦʪʨʽʙʥʘ 

ʜʝʪʘʣʽʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʝʾ, ʷʢʘ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʠʥʥʘ ʚʢʣʶ-

ʯʘʪʠ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʠʩʪʝʤʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. ʅʘ ʪʝ ʽʩʥʫʻ ʥʠʟʢʘ 

ʧʨʠʯʠʥ. 

1. ʎʝ ʜʦʧʦʤʘʛʘʻ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ. ʉʠʩʪʝʤʥʽ 

ʚʠʤʦʛʠ ʧʦʚʠʥʥʽ ʦʧʠʩʫʚʘʪʠ ʧʽʜʩʠʩʪʝʤʠ, ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʨʦʟʨʦʙ-

ʣʶʚʘʥʘ ʩʠʩʪʝʤʘ. 

2. ʈʦʟʨʦʙʣʶʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʫʞʝ ʽʩʥʫʶʯʠ-

ʤʠ ʩʠʩʪʝʤʘʤʠ.  

3. ɿʦʚʥʽʰʥʽ ʩʠʩʪʝʤʥ ̔ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʫʤʦʚʘʤʠ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʜʣʷ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʉʧʝʮʠʬʽʢʘʮʽ ̫ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ ʪʝʞ ʧʠʝhʪʴʩʷ ʧʨʠʨʦʜʥʦʶ  

ʤʦʚʦʶ. ɰʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʟʥʘʯʘʻ ʦʜʥʘʢʦʚʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʪʝʢʩʪʫ ʩʧʝ-
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ʮʠʬʽʢʘʮʽʾ ʚʩʤ̔ʘ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ ʦʧʠʩʫ, ʷʢʽ ʩʪʨʫʢʪʫʨʫʶʪʴ ʩʧʝʮʠʬʽʢʘʮʽʶ ʽ ʟʤʝʥ-

ʰʫʶʪʴ ʨʦʟʤʠʪʽʩʪʴ ʚʠʟʥʘʯʝʥʴ. ʎʽ ʤʝʪʦʜʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.4.  

ʊʘʙʣʠʮʷ 2.4 
ʉʧʦʩʦʙʠ ʦʬʦʨʤʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ 

ʇʦʜʘʥʥʷ ʆʧʠʩ 

ʇʨʠʨʦʜʥʦʶ  

ʤʦʚʦʶ 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʬʦʨʤ ʽ ʰʘʙʣʦʥʽʚ  

ʉʧʝʮʽʘʣʴʥʠʤʠ  

ʤʦʚʘʤʠ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʤʦʚ,  

ʧʦʜ̔ ʙʥʠʭ ʜʦ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʢʦʣʠ ʩʧʝʮʠʬʽʢʘʮʽʷ 

ʚʠʤʦʛ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʙʨʘʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ  

ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ 

ɻʨʘʬʽʯʥʝ 
ʇʦʜʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʜʽʘʛʨʘʤʘʤʠ  

ʽ ʙʣʦʢ-ʩʭʝʤʘʤʠ ʟ ʪʝʢʩʪʦʚʠʤʠ ʧʦʷʩʥʝʥʥʷʤʠ 

ʄʘʪʝʤʘʪʠʯʥʝ  

ʆʧʠʩ, ʱʦ ̌ʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʥʮʝʧʮʽʷʭ, 

ʪʘʢʠʭ, ʷʢ ʪʝʦʨʽʷ ʢʽʥʮʝʚʠʭ ʘʚʪʦʤʘʪʽʚ  

ʘʙʦ ʪʝʦʨʽʷ ʤʥʦʞʠʥ. ʎʝ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʜʥʦʟʥʘʯʥʦ  

ʽ ʧʦʟʙʘʚʣʝʥʠʡ ʜʚʦʟʥʘʯʥʦʩʪʽ ʦʧʠʩ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ 

 

ʉʪʨʫʢʪʫʨʦʚʘʥʘ ʤʦʚʘ ʩʧʝʮʠʬʽʢʘʮʽʡ ï ʮʝ ʩʢʦʨʦʯʝʥʘ ʬʦʨʤʘ ʥʘʧʠ-

ʩʘʥʥʷ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʩʧʝʮʠʬʢ̔ʘʮʽʾ ʚʠʤʦʛ.  

ʇʝʨʝʚʘʛʦʶ ʧʽʜʭʦʜʫ ʜʦ ʥʘʧʠʩʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʻ ʟʙʝʨʝʞʫʚʘʥʽʩʪʴ 

ʚʠʨʘʟʥʦʩʪ̔ ʽ ʟʨʦʟʫʤʽʣʦʩʪ̔ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʽ ʚʦʜʥʦʯʘʩ ʬʦʨʤʘʣʽʟʘʮʽʷ 

ʦʧʠʩʫ ʚʠʤʦʛ. 

ʉʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʤʦʚʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʝʮʽʘʣʴʥʦʾ 

ʪʝʨʤʽʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʰʘʙʣʦʥʽʚ ʜʣʷ ʦʧʠʩʫ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ. ʎʝʡ ʩʪʠʣʴ 

ʦʧʠʩʫ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʘʧʦʟʠʯʝʥʽ ʟ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʆʧʠʩ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ ʯʘʩʪʦ ʨʦʟʨʦʙʣʷʪ̒ʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝ-

ʮʽʘʣʴʥʠʭ ʬʦʨʤ ʽ hʘʙʣʦʥʽʚ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʥʦʚʫ ʧʦʙʫ-

ʜʦʚʠ ʩʧʝʮʠʬʽʢʘʮʽʾ: ʦʙô̒ ʢʪʠ, ʢʝʨʦʚʘʥʽ ʩʠʩʪʝʤʦ,ʁ ʬʫʥʢʮʽʾ, ʚʠʢʦʥʫʚʘʥ ̔

ʩʠʩʪʝʤʦ ,ʁ ʘʙʦ ʧʦʜʽ,ʾ ʦʙʨʦʙʣʶʚʘʥ ̔ʩʠʩʪʝʤʦʶ. ʌʦʨʤʫ ʜʣʷ ʩʧʝʮʠʬʽ-

ʢʘʮʽʾ ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʢʣʘʜʽ 2.9.  

ʇʨʠʢʣʘʜ 2.9. ʉʧʝʮʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤʥʦʾ ʚʠʤʦʛʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʘʥʜʘʨʪʥʦʾ ʬʦʨʤʠ. 

ʌʫʥʢʮʽʷ. ɼʦʜʘʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʽʩʥʫʶʯʫ ʩʭʝʤʫ. 

ʆʧʠʩ. ʂʦʨʠʩʪʫʚʘʯ ʚʠʙʠʨʘʻ ʪʠʧ ʩʪʨʫʢʪʫʨʥʦʛʦ ʝʣʝʤʝʥʪʘ ʽ ʡʦʛʦ 

ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʇʽʩʣʷ ʚʩʪʘʚʣʝʥʥʷ ʫ ʩʭʝʤʫ ʩʪʨʫʢʪʫʨʥʠʡ ʝʣʝ-

ʤʝʥʪ ʩʪʘʻ ʚʠʜʽʣʝʥʠʤ (ʧʦʪʦʯʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʝʣʝʤʝʥʪʦʤ). ʂʦʨʠʩʪʫ-
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ʚʘʯ ʚʠʟʥʘʯʘʻ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘ ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʫʨʩʦʨʘ 

ʧʦ ʩʭʝʤʽ.  

ɺʠʭʽʜʥʽ ʜʘʥʽ. ʊʠʧ ʝʣʝʤʝʥʪʘ, ʧʦʟʠʮʽʷ ʝʣʝʤʝʥʪʘ, ̔ ʜʝʥʪʠʬʽʢʘʪʦʨ ʩʭʝʤʠ. 

ɼʞʝʨʝʣʘ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʊʠʧ ʝʣʝʤʝʥʪʘ ʽ ʧʦʟʠʮʽʷ ʝʣʝʤʝʥʪʘ  

ʟʘʜʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʩʭʝʤʠ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʙʘʟʠ 

ʜʘʥʠʭ ʧʨʦʝʢʪʫ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ. ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʩʭʝʤʠ. 

ʇʨʠʟʥʘʯʝʥʥʷ. ɹʘʟʘ ʜʘʥʠʭ ʧʨʦʝʢʪʫ. ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʩʭʝʤʠ ʧʦʚʝʨ-

ʪʘʻʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʧʨʦʝʢʪʫ ʧʦ ʟʘʚʝʨʰʝʥʥʽ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ. 

ɺʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ. ɼʣʷ ʾʾ ʚʠʢʦʥʘʥʥʷ ʧʦʪʨʽʙʥʘ ʩʭʝʤʘ, ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʚʭʽʜʥʠʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤ ʩʭʝʤʠ. 

ʇʝʨʝʜʫʤʦʚʘ. ʉʭʝʤʘ ʚʽʜʢʨʠʪʘ ̔  ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʦʩʪ-ʫʤʦʚʘ. ʉʭʝʤʘ ʟʤʽʥʶʻʪʴʩʷ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʚʩʪʘʚʣʝʥʥʷ ʥʦʚʦ-

ʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

ʇʦʙʽʯʥʽ ʝʬʝʢʪʠ. ʅʝʤʘʻ. 

ʉʪʘʥʜʘʨʪʥʽ ʬʦʨʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʩʧʝʮʠʬʽʢʫʚʘʥʥʷ ʬʫʥ-

ʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ, ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: 

1) ʦʧʠʩ ʬʫʥʢʮʽʾ ʘʙʦ ʦʙô̒ ʢʪʘ; 

2) ʦʧʠʩ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʾʭ ʜʞʝʨʝʣ; 

3) ʦʧʠʩ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽʟ ʚʢʘʟʽʚʢʦʶ ʧʫʥʢʪʫ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ; 

4) ʫʢʘʟʽʚʢʘ, ʧʦʪʨʽʙʥʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ; 

5) ʦʧʠʩ ʧʦʧʝʨʝʜʥʽʭ ʫʤʦʚ (ʧʝʨʝʜʫʤʦʚ), ʷʢʽ ʤʘʶʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʧʝʨʝʜ ʚʠʢʣʠʢʦʤ ʬʫʥʢʮʽʾ, ʽ ʦʧʠʩ ʟʘʢʣʶʯʥʦʾ ʫʤʦʚʠ (ʧʦʩʪ-ʫʤʦʚ), ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʧʽʩʣʷ ʟʘʚʝʨh ʝʥʥʷ ʬʫʥʢʮʽʾ; 

6) ʦʧʠʩ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ (ʷʢʱʦ ʪʘʢʽ ʻ). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʤʦʚʠ ʥʽʚʝʣʶʻ ʜʝʷʢʽ ʧʨʦʙʣʝʤʠ, 

ʚʣʘʩʪʠʚ ̔ ʩʧʝʮʠʬʽʢʘʮʽʷʤ, ʥʘʧʠʩʘʥʠʤ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ, ʦʩʢʽʣʴʢʠ 

ʟʥʠʞʫʻ çʚʘʨʽʘʙʝʣʴʥʽʩʪʴè ʩʧʝʮʠʬʽʢʘʮʽʾ ʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʾʾ ʩʪʨʫʢʪʫ-

ʨʫʻ. ʈʘʟʦʤ ʟ ʪʠʤ ʜʝʷʢʘ çʨʦʟʤʠʪʽʩʪʴè ʚʠʟʥʘʯʝʥʴ ʽ ʦʧʠʩʽʚ ʫ ʩʧʝʮʠʬʽ-

ʢʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ. ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ 

ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʤʦʞʝ ʙʫʪʠ ʩʧʝʮʽʘʣʴʥʘ ʤʦʚʘ ʦʧʠʩʫ, ʱʦ ʚʠʨʽʰʫʻ 

ʧʨʦʙʣʝʤʫ ʥʝʯʽʪʢʦʩʪʽ ʦʧʠʩʫ ʚʠʤʦʛ. ʋʪʽʤ ʜʣʷ ʥʝʩʧʝʮʽʘʣʽʩʪʘ ʪʘʢʘ ʩʧʝ-

ʮʠʬʽʢʘʮʽʷ ʚʠʷʚʠʪʴʩʷ ʚʘʞʢʦ ʁʜʣʷ ʯʠʪʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ. 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ ï ʮʝ ʦʬʽʮʽʡʥʠʡ ʜʦʢʫʤʝʥʪ ʜʣʷ ʨʦʟ-

ʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʤʩ̔ʪʠʪʴ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʚʠʤʦʛʠ  

ʽ ʜʝʪʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ. ʄʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ  

ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʨʽʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʗʢʱʦ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʤʦʛ 

ʚʝʣʠʢʘ, ʪʦ ʜʝʪʘʣʽʟʦʚʘʥʽ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʘʜʝʥʽ ʚ 



 52 

ʦʢʨʝʤʠʭ ʪʦʤʘʭ ʦʩʥʦʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʂʘʪʝʛʦʨʽʾ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʷʢʽ 

ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.5. 

ʊʘʙʣʠʮʷ 2.5 

ʇʨʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟʘ ʛʨʫʧʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ɿʘʤʦʚʥʠʢ 
ʂʝʨʽʚʥʠʮʪʚʦ 

ʨʦʟʨʦʙʥʠʢʘ 
ʈʦʟʨʦʙʥʠʢ 

ʊʝʩʪʫʚʘʣʴ-

ʥʠʢʠ 

ɯʥʞʝʥʝʨʠ  

ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɺʠʟʥʘʯʘʻ 

ʚʠʤʦʛʠ.  

ʇʝʨʝʚʨ̔ʷʻ 

ʩʧʝʮʠʬʽ-

ʢʦʚʘʥʽ ʚʠ-

ʤʦʛʠ ʥʘ 

ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʚʠ-

ʤʦʛʘʤ ʟʘ-

ʤʦʚʣʝʥʦʾ 

ʩʠʩʪʝʤʠ.  

ʋʥʦʩʠʪʴ 

ʟʤʽʥʠ  

ʚ ʩʧʝʮʠʬ̔ -

ʢʘʮʽʶ 

ɺʠʢʦʨʠʩʪʦʚʫ̒ 

ʩʧʝʮʠʬʢ̔ʘʮʽʶ 

ʜʣʷ ʨʦʟʨʘʭʫʥ-

ʢʫ ʩʠʩʪʝʤʠ. 

ʇʣʘʥʫʻ ʧʨʦʮʝʩ 

ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʠʩʪʝʤʠ 

ʂʦʨʠʩʪʫ-

ʻʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʨʦ-

ʟʨʦʙʣʝʥʥʷ 

ʩʠʩʪʝʤʠ 

ɺʠʢʦ-

ʨʠʩʪʦʚʫ-

ʶʪʴ ʧ̔ ʜ 

ʯʘʩ ʨʦʟ-

ʨʦʙʣʝʥʥʷ  

ʪʝʩʪʽʚ 

ʆʨʛʘʥʽʟʦʚʫʁ ʪʴ 

ʧʨʘʚʠʣʴʥʫ  

ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʩʠʩʪʝʤʠ. 

ɺʠʢʦʥʫʶʪʴ  

ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ 

 

ʋʤʦʚʠ, ̫ ʢʠʤ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʩʧʝʮʠʬʽʢʘʮʽʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ: 

ï ʦʧʠʩʫʚʘʪʠ ʣʠʰʝ ʟʦʚʥʽʰʥʻ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ; 

ï ʫʢʘʟʫʚʘʪʠ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ 

ʩʠʩʪʝʤʠ; 

ï ʧʝʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʩʧʝʮʠʬʽʢʘʮʽʶ; 

ï ʙʫʪʠ ʜʦʚʽʜʢʦʚʠʤ ʟʘʩʦʙʦʤ ʫ ʧʨʦʮʝʩʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ; 

ï ʚʽʜʦʙʨʘʞʘʪʠ ʚʝʩʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʩʠʩʪʝʤʠ; 

ï ʧʝʨʝʜʙʘʯʘʪʠ ʨʝʘʢʮʽʶ ʩʠʩʪʝʤʠ ʽ ʛʨʫʧʠ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʥʘ ʥʝʧʝ-

ʨʝʜʙʘʯʝʥʽ (ʧʦʟʘʰʪʘʪʥʽ) ʩʠʪʫʘʮʽʾ. 

ʎʝʡ ʧʨʦʮʝʩ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʦʤ, ʜʝ ʧʨʠʧʫʩʢʘʻʪʴʩʷ ʪʘʢʘ 

ʩʪʨʫʢʪʫʨʘ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

1. ɺʩʪʫʧ. 

1.1. ʄʝʪʘ ʜʦʢʫʤʝʥʪʘ. 

1.2. ʇʨʠʟʥʘʯʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

1.3. ɺʠʟʥʘʯʝʥʥʷ, ʘʢʨʦʥʽʤʠ ʽ ʘʙʨʝʚʽʘʪʫʨʠ. 

1.4. ʆʛʣʷʜ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

2. ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ. 



 53 

2.1. ʆʧʠʩ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

2.2. ʌʫʥʢʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

2.3. ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

2.4. ɿʘʛʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ. 

2.5. ʆʙˇʨʫʥʪʫʚʘʥʥʷ, ʧʨʠʧʫʱʝʥʥʷ ʽ ʜʦʧʫʱʝʥʥʷ. 

3. ʉʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ʦʭʦʧʣʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʥʝʬʫʥʢʮʽʦʥʘ-

ʣʴʥʽ ʪʘ ʽʥʪʝʨʬʝʡʩʥʽ ʚʠʤʦʛʠ. ʊʫʪ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʢʫʤʝʥʪʦʚʘʥʽ ʟʦʚʥʽ-

ʰʥʽ ʽʥʪʝʨʬʝʡʩʠ, ʦʧʠʩʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ, ʥʘʚʝ-

ʜʝʥʽ ʚʠʤʦʛʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʙʘʟ ʜʘʥʠʭ, ʦʙʤʝ-

ʞʝʥʥʷ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʦʧʠʩʘʥʽ ʽʥʪʝʛʨʘʮʽʡ-

ʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʘʙʦ ʾʾ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

4. ɼʦʜʘʪʢʠ. 

5. ʇʦʢʘʞʯʠʢʠ. 

ɼʣʷ ʥʘʧʠʩʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʠ, 

ʧʨʠʡʥʷʪʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʫ ʇɿ.  

ʗʢʱʦ ʨʦʟʨʦʙʣʶʻʪʴʩʷ ʇɿ, ʷʢʝ ʻ ʯʘʩʪʠʥʦʶ ʚʝʣʠʢʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʟʘʻʤʦʜʽʡʥʠʭ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʪʦʜʽ 

ʚʠʢʣʘʜ ʚʠʤʦʛ ʤʘʻ ʙʫʪʠ ʜʝʪʘʣʴʥʠʤ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʧʝʮʠʬʽʢʘʮʽʷ 

ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʽ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ ʨʦʟʜʽʣʽʚ, ʥʽʞ ʧʝʨʝʜʙʘʯʝ-

ʥʦ ʩʪʘʥʜʘʨʪʦʤ.  

ʈʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ï ʮʝ ʧʨʦʮʝʩ, ʱʦ ʚʢʣʶʯʘʻ ʟʘʭʦʜʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽ ʟʘʪʚʝʨʜʞʝʥʥʷ ʜʦʢʫʤʝʥʪʘ, ʱʦ ʤʽʩʪʠʪʴ ʩʧʝʮʠʬʽʢʘʮʽʶ ʩʠʩ-

ʪʝʤʥʠʭ ʚʠʤʦʛ. ʈʦʟʨʽʟʥʷʶʪʴ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥ-

ʥ ̫ʚʠʤʦʛ: ʘʥʘʣʽʟ ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʦʚʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʬʦʨʤʫ-

ʚʘʥʥʷ ʽ ʘʥʘʣʽʟ ʚʠʤʦʛ, ʩʧʝʮʠʬʽʢʫʚʘʥʥʷ ʚʠʤʦʛ ʽ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʘʪʝʩʪʘʮʽʷ ʮʠʭ ʚʠʤʦʛ (ʨʠʩ. 2.2).  

 

 

ʈʠʩ. 2.2. ʇʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ 

 

ʉʧʝʮʠʬʽʢʘʮʽʷ 

ʚʠʤʦʛ 

ʆʙ̌ʨʫʥʪʫʚʘʥʥʷ 
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ʆʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠ-

ʯʠʥʠ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ, ʪʦ ʧʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ ʟʤʽʥʘʤʠ ʩʠʩ-

ʪʝʤʥʠʭ ʚʠʤʦʛ ʻ ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʾʭ ʨʦʟʨʦʙʣʝʥʥ.̫  

2.5. ɸʥʘʣʽʟ ʨʝʘʣʽʟʦʚʥʦʩʪʽ ʚʠʤʦʛ 

ɼʣʷ ʥʦʚʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʧʦʚʠ-

ʥʝʥ ʧʦʯʠʥʘʪʠʩʷ ʟ ʘʥʘʣʽʟʫ ʨʝʘʣʽʟʦʚʥʦʩʪʽ. ʇʦʯʘʪʢʦʤ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʻ 

ʟʘʛʘʣʴʥʠʡ ʦʧʠʩ ʩʠʩʪʝʤʠ ʽ ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʽʟʫ ï 

ʟʚʽʪ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʯʽʪʢʫ ʨʝʢʦʤʝʥʜʘʮʽʶ ʱʦʜʦ ʧʨʦʜʦʚʞʝʥʥʷ 

ʯʠ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʘʥʘʣʽʟ ʨʝʘʣʽʟʦʚʥʦʩʪʽ ʤʘʻ ʚʠʩʚʽʪʣʠʪʠ: 

1) ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʩʠʩʪʝʤʘ ʟʘʛʘʣʴʥʠʤ, ʘ ʪʘʢʦʞ ʙʽʟʥʝʩ-ʮʽʣʷʤ ʦʨʛʘʥʽ-

ʟʘʮʽʷʤ ʟʘʤʦʚʥʠʢʘ ʽ ʨʦʟʨʦʙʥʠʢʘ; 

2) ʯʠ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʩʥʫʶʯʽ ʥʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʽʾ ʽ ʥʝ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʟʘʜʘʥʦʾ ʚʘʨʪʦʩʪʽ; 

3) ʷʢ ʧʨʦʝʢʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ̔ ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʚʞʝ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ. 

ʗʢʱʦ ʩʠʩʪʝʤʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʙʽʟʥʝʩ-ʮʽʣʷʤ, ʪʦ ʾʾ ʨʦʟʨʦʙʣʝʥʥʷ ʥʝʜʦ-

ʮʽʣʴʥʝ. ɭ ʦʨʛʘʥʽʟʘʮʽ,ʾ ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ ʩʠʩʪʝʤʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭ 

ʮʽʣʷʤ, ʘʙʦ ʚʦʥʠ ʥʝ ʨʦʟʫʤʽʶʪʴ ʮʽ ʮʽʣʽ, ʘʙʦ ʥʘ ʥʠʭ ʚʧʣʠʚʘʶʪʴ ʧʦʣʽʪʠʯʥʽ 

ʯʠ ʩʫʩʧʽʣʴʥʽ ʬʘʢʪʦʨʠ. 

ɺʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʨʝʘʣʽʟʦʚʥʦʩʪʽ ʚʢʣʶʯʘʻ ʟʙʽʨ ʽ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘ-

ʮʽʾ ʧʨʦ ʤʘʡʙʫʪʥʶ ʩʠʩʪʝʤʫ ʽ ʥʘʧʠʩʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʚʽʪʫ. ʇʽʩʣʷ 

ʦʙʨʦʙʣʝʥʥʷ ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʛʦʪʫʻʪʴʩʷ ʟʚʽʪ ʧʨʦ ʘʥʘʣʽʟ ʨʝʘʣʽʟʦʚ-

ʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʫ ̫ʢʦʤʫ ʤʘʶʪʴ ʙʫʪʠ ʥʘʜʘʥ̔ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʟʚʽʪʫ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʤʽʥʠ ʙʶʜʞʝʪʫ ʽ ʛʨʘʬʽʢʘ ʨʦʙʽʪ ʟʽ ʩʪʚʦ-

ʨʝʥʥʷ ʩʠʩʪʝʤʠ ʘʙʦ ʧʦʩʪʘʚʣʝʥʽ ʙʽʣʴʰ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ. 

2.6. ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʚʠʤʦʛ 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʨʝʘʣʽʟʦʚʥʦʩʪʽ ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʨʦ-

ʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʻ ʬʦʨʤʫʚʘʥʥʷ (ʚʠʟʥʘʯʝʥʥʷ) ʽ ʘʥʘʣʽʟ ʚʠʤʦʛ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʢʦʤʘʥʜʘ ʨʦʟʨʦʙʥʠʢ̔ʚ ʇɿ ʧʨʘʮʶʻ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʽ ʢʽʥ-

ʮʝʚʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ ʜʣʷ ʟô̫ ʩʫʚʘʥʥʷ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʦʧʠʩʫ ʩʠʩʪʝʤʥʠʭ ʩʝʨʚʽʩʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʽ ʾʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʢʦʥʘʥʥ,̫ ʘʧʘʨʘʪʥʠʭ ʦʙʤʝʞʝʥʴ ʽ ʪ. ʽʥ. 

ɽʪʘʧʠ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ ʚʠʤʦʛ: 
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1. ʇʨʝʜʤʝʪʥʘ ʛʘʣʫʟʴ ï ʚʠʚʯʘʻʪʴʩʷ ʘʥʘʣʽʪʠʢʘʤʠ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴ 

ʩʬʝʨʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ. 

2. ʌʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʩʦʙʘʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʚʠʤʦʛʠ ʰʣʷʭʦʤ ʚʟʘʻʤʦʜʽʾ ʟ̔ ʟʘʤʦʚʥʠʢʦʤ. 

3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ï ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʙʝʟʬʦʨʤʥʦʛʦ 

ʥʘʙʦʨʫ ʚʠʤʦʛ ʫ ʣʦʛʽʯʥʦ ʟʚô̫ ʟʘʥʽ ʛʨʫʧʠ. 

4. ɺʠʨʽʰʝʥʥʷ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ï ʝʪʘʧ, ʥʘ ʷʢʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽ 

ʨʦʟôʚʷʟʫʶʪʴʩʷ ʩʫʧʝʨʝʯʥʦʩʪʽ ʬʦʨʤʫʣʚʁʘʥʥʷ ʨʽʟʥʠʭ ʚʠʤʦʛ. 

5. ɺʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ï ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʭ ʚʠʤʦʛ. 

6. ʇʝʨʝʚʽʨʢʘ ʚʠʤʦʛ ï ʚʠʟʥʘʯʘ ̒ʾʭ ʧʦʚʥʦʪʫ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʥʝʩʫ-

ʧʝʨʝʯʥʽʩʪʴ. 

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.3, ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʮʠʢ-

ʣʽʯʥʠʡ.  

 

 

ʈʠʩ. 2.3. ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ 

 

ʎʠʢʣ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʝ-

ʨʝʚʽʨʢʦʶ ʚʠʤʦʛ. ʈʦʟʫʤʽʥʥʷ ʚʠʤʦʛ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʥʘ ʢʦʞʥʦʤʫ ʮʠʢʣʽ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʤʝʪʦʜʠ ʜʦ ʬʦʨ-

ʤʫʚʘʥʥʷ ʚʠʤʦʛ: ʤʝʪʦʜ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʟʦʨʫ, ʩʮʝʥʘʨʽʾ ʡ ʝʪʥʦʛʨʘʬʽʯʥʠʡ 

ʤʝʪʦʜ. ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘ-

ʢʦʞ ʤʝʪʦʜʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʤʝʪʦʜʠ ʧʨʦʪʦʪʠʧʫʚʘʥʥ̫ .  

ʉʧʝʮʠʬʽʢʘʮʽʷ 

ʚʠʤʦʛ 

ʈʦʟʚôʷʟʘʥʥ ̫

ʩʫʧʝʨʝʯʥʦʩʪʝʡ 
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ʋʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʥʝ ʽʩʥʫʻ.  

ɿʘʟʚʠʯʘʡ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʽʣʴʢʘ 

ʧʜ̔ʭʦʜʽʚ. 

 

2.7. ɸʪʝʩʪʘʮʽʷ ʡ ʦʛʣʷʜ ʚʠʤʦʛ 

ʉʠʩʪʝʤʘ ʇɿ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʨʽʟʥʽ ʪʠʧʠ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɹʘʛʘʪʦ ʦʩʽʙ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʠʤʦʛ, ʚʠʨʘʞʘʶʪʴ ʫ 

ʥʠʭ ʚʣʘʩʥʽ ʽʥʪʝʨʝʩʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥ ̫ʚʠʤʦʛ ʜʣʷ 

ʩʠʩʪʝʤʠ ʙʘʥʢʦʤʘʪʽʚ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʪʘʢ̔ ʦʩʦʙʠ: 

ï ʢʣʽʻʥʪʠ ʙʘʥʢʫ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʩʣʫʛʘʤʠ ʙʘʥʢʦʤʘʪʽʚ; 

ï ʧʨʝʜʩʪʘʚʥʠʢʠ ʽʥʰʠʭ ʙʘʥʢʽʚ, ʱʦ ʤʘʶʪʴ ʚʟʘʻʤʥʽ ʜʦʤʦʚʣʝʥʦʩʪʽ ʟ 

ʮʠʤ ʙʘʥʢʦʤ ʧʨʦ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʥʢʦʤʘʪʽʚ; 

ï ʤʝʥʝʜʞʝʨʠ ʬʽʣʽʡ ʙʘʥʢʫ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʙʘʥʢʦʤʘʪʘʤʠ; 

ï ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʬʽʣʽʡ ʙʘʥʢʫ, ʟʘʣʫʯʝʥʽ ʚ ʧʦʚʩʷʢʜʝʥʥʫ ʨʦʙʦʪʫ ʩʠʩ-

ʪʝʤʠ ʙʘʥʢʦʤʘʪʽʚ, ʱʦ ʦʙʨʦʙʣʷʶʪʴ ʨʝʢʣʘʤʘʮʽʾ ʢʣʽʻʥʪʽʚ; 

ï ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʙʘʟ ʜʘʥʠʭ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʟʚô̫ ʟʦʢ ʙʘʥʢʦ-

ʤʘʪʽʚ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʢʣʽʻʥʪʽʚ; 

ï ʢʝʨʽʚʥʠʢʠ ʩʣʫʞʙʠ ʙʝʟʧʝʢʠ ʙʘʥʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʩʠʩʪʝʤʠ 

ʙʘʥʢʦʤʘʪʽʚ; 

ï ʚʽʜʜʽʣ ʤʘʨʢʝʪʠʥʛʫ ʙʘʥʢʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʩʪʝʤʫ ʙʘʥʢʦʤʘʪʽʚ ʷʢ 

ʟʘʩʽʙ ʤʘʨʢʝʪʠʥʛʫ; 

ï ʨʦʟʨʦʙʥʠʢʠ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʩʫʧʨʦʚʽʜ ʽ ʤʦʜʝʨʥʽʟʘʮʽʶ ʘʧʘʨʘʪʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. 

ʎʝʡ ʧʝʨʝʣʽʢ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʚʽʪʴ ʜʣʷ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʦʾ ʩʠʩʪʝʤʠ  

ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʥʫʪʠ. ʈʽʟʥʽ  

ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʙʣʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʛʣʷʥʫʪʠ ʾʾ  ʚʩʝʙʽʯʥʦ. ʆʜʥʘʢ ʮʽ 

ʧʦʛʣʷʜʠ ʥʝ ʻ ʧʦʚʥʽʩʪʶ ʥʝʟʘʣʝʞʥʠʤʠ ʽ ʟʘʟʚʠʯʘʡ ʧʝʨʝʢʨʠʚʘʶʪʴ ʦʜʠʥ 

ʦʜʥʦʛʦ, ʘ ʪʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʦʚʦʶ ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛ. 

ʇʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʟʦʨʫ ʜʦ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʚʠʤʦʛ ʚʠʟʥʘʻ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʾʭ ʷʢ ʦʩʥʦʚʫ ʧʦʙʫʜʦʚʠ ʡ ʦʨʛʘʥʽ-

ʟʘʮʽʾ ʷʢ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ, ʪʘʢ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʠʭ ʚʠ-

ʤʦʛ. ɸʥʘʣʽʟ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʨʽʟʥʽ ʦʧʦʨʥʽ ʪʦʯʢʠ ʟʦʨʫ, ʧʦʣʷʛʘʻ ʚ ʪʦ-

ʤʫ, ʱʦ ʚʽʥ ʚʠʟʥʘʻ ʤʥʦʞʠʥʫ ʧʦʛʣʷʜʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻ ʦʩʥʦʚʫ ʜʣʷ ʚʠʷʚ-

ʣʝʥʥʷ ʩʫʧʝʨʝʯʥʦʩʪʽ ʫ ʚʠʤʦʛʘʭ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʟʥʠʤʠ ʦʩʦʙʘʤʠ. 

ʊʦʯʢʠ ʟʦʨʫ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʟ ʧʦʟʠʮʽʡ: 
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ï ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʠʩʪʝʤʥʽ ʜʘʥʽ. ʅʘ ʦʩʥʦʚʽ ʦʧʦʨʥʠʭ ʪʦ-

ʯʦʢ ʟʦʨʫ ʙʫʜʫʻʪʴʩʷ ʤʦʜʝʣʴ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʫ ʩʠʩ-

ʪʝʤʽ. ʅʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʘʥʽ, ʷʢʽ ʙʫʜʫʪʴ ʩʪʚʦʨʝʥʽ ʘʙʦ ʚʠ-

ʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʽ ʩʧʦʩʦʙʠ ʦʙʨʦʙʣʝʥʥʷ ʮʠʭ ʜʘʥʠʭ; 

ï ʩʪʨʫʢʪʫʨʠ ʧʦʜʘʥʥ.̫ ʊʦʯʢʠ ʟʦʨʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʦʩʦʙʣʠʚʫ ʯʘʩ-

ʪʠʥʫ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ ʤʦ-

ʞʫʪɹ ʨʦʟʨʦʙʣʷʪʠʩʷ ʤʦʜʝʣʽ çʩʫʪʥʽʩʪʴ ï ʟʚô̫ ʟʦʢè, ʤʦʜʝʣʽ ʢʽʥʮʝʚʦʛʦ 

ʘʚʪʦʤʘʪʘ; 

ï ʦʪʨʠʤʫʚʘʯʘ ʩʠʩʪʝʤʥʠʭ ʩʝʨʚʽʩʽʚ. ʊʦʯʢʠ ʟʦʨʫ ʻ ʟʦʚʥʽʰʥʽʤʠ (ʚʽ-

ʜʥʦʩʥʦ ʩʠʩʪʝʤʠ) ʦʪʨʠʤʫʚʘʯʘʤʠ ʩʠʩʪʝʤʥʠʭ ʩʝʨʚʽʩʽʚ. ʎʝʡ ʩʧʦʩʽʙ ʜʦ-

ʧʦʤʘʛʘ ̒ʚʠʟʥʘʯʠʪʠ ʜʘʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʩʝʨʚʽ-

ʩʽʚ ʘʙʦ ʾʭ ʢʝʨʫʚʘʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ VORD (Viewpoint 

Oriented Requirements Definition ï ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʥʘ ʦʩʥʦʚʽ ʪʦ-

ʯʦʢ ʟʦʨʫ) ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʚʠʤʦʛ [203, 204]. ʆʩʥʦʚʥʽ ʝʪʘ-

ʧʠ ʤʝʪʦʜʫ VORD ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.4. 
 

 

ʈʠʩ. 2.4. ʄʝʪʦʜ VʆRD 
 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʪʦʯʦʢ ʟʦʨʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʷʚʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘ-
ʮʽʶ ʩʠʩʪʝʤʥʠʭ ʩʝʨʚʽʩʽʚ. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʦʯʦʢ ʟʦʨʫ ʚʢʣʶʯʘʻ ʛʨʫ-
ʧʫʚʘʥʥ ̫ʪʦʯʦʢ ʟʦʨʫ ʟʘ ʽʻʨʘʨʭʽʻʶ. ɿʘʛʘʣʴʥʦʩʠʩʪʝʤʥʽ ʩʝʨʚʽʩʠ ʚʽʜʧʦʚʽ-
ʜʘʁʪʴ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʷʤ ʽʻʨʘʨʭʽʾ ʽ ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ ʥʘ ʥʠʞʯʦʤʫ 
ʨʽʚʥ.̔ ɯʜʝʥʪʠʬʽʢʦʚʘʥʽ ʪʦʯʢʠ ʟʦʨʫ ʽ ʩʝʨʚʽʩʠ ʧʽʜʣʷʛʘʶʪʴ ʜʦʢʫʤʝʥʪʫ-
ʚʘʥʥʶ. ʊʦʯʢʠ ʟʦʨʫ ʚʽʜʦʙʨʘʞʫʶʪʴʩʷ ʫ ʩʠʩʪʝʤʥʽ ʦʙô̒ ʢʪʠ. 
ʈʦʟʛʣʷʥʝʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ VORD ʥʘ ʧʝʨʰʠʭ ʪʨʴʦʭ ʢʨʦ-

ʢʘʭ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʣʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʥʢʦʤʘʪʘʤʠ. ɹʘʥʢʦʤʘʪ 
ʤʘʻ ʚʙʫʜʦʚʘʥʝ ʇɿ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʽ ʜʣʷ ʟʚô̫ ʟʢʫ 
ʽʟ ʮʝʥʪʨʘʣʴʥʦʶ ʙʘʟʦʶ ʜʘʥʠʭ ʙʘʥʢʽʚʩʴʢʠʭ ʨʘʭʫʥʢʽʚ. ʇʨʠʩʪʨʽʡ ʧʨʠʡ-
ʤʘʻ ʟʘʧʠʪʠ ʢʣʽʻʥʪʘ, ʚʠʜʘʻ ʛʦʪʽʚʢʫ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʘʭʫʥʦʢ, ʟʤʽʥʶʻ 
ʜʘʥʽ ʚ ʙʘʟʽ ʜʘʥʠʭ ʙʘʥʢʫ ʪʘ ʽʥ. ɹʘʥʢʦʤʘʪʠ ʦʜʥʦʛʦ ʙʘʥʢʫ ʤʦʞʫʪʴ ʜʦ-
ʟʚʦʣʠʪʠ ʢʣʽʻʥʪʘʤ ʽʥʰʠʭ ʙʘʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢʫʩʴ ʯʘʩʪʠʥʫ ʩʚʦ-
ʾʭ ʩʝʨʚʽʩʽʚ (ʟʘʟʚʠʯʘʡ ʮʝ ʟʥʷʪʪʷ ʟ ʨʘʭʫʥʢʘ ʛʦʪʽʚʢʠ ʽ ʟʘʧʠʪ ʧʨʦ ʧʦʪʦʯ-
ʥʠʡ ʙʘʣʘʥʩ ʨʘʭʫʥʢʘ). 
ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʟʦʨʫ ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʪʦʜʦʤ çʤʦʟ-

ʢʦʚʦʛʦ ʰʪʫʨʤʫè, ʢʦʣʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʪʝʥʮʽʡʥʽ ʩʠʩʪʝʤʥʽ ʩʝʨʚʽʩʠ  ̔



 58 

ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪ ɹ ʽʟ ʩʠʩʪʝʤʦʶ. ɿʥʘʡʜʝʥʽ ʪʦʯʢʠ ʟʦʨʫ  
ʤʘʶʪʴ ʚʠʜ ʜʽʘʛʨʘʤʠ ʟ ʨʷʜʫ ʢʨʫʛʦʚʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ  
ʤʦʞʣʠʚʽ ʪʦʯʢʠ ʟʦʨʫ (ʨʠʩ. 2.5). ɼʦʜʘʪʢʦʚʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ 
ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʠʩʪʝʤʫ ʤʦʞʫʪʴ ʙʫʪʠ  
ʜʦʢʫʤʝʥʪʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʘʙʦ ʢʦʥʩʫʣʴʪʘʮʽʾ ʟ 
ʽʥʞʝʥʝʨʘʤʠ-ʧʨʦʛʨʘʤʽʩʪʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʚʽʜ ʟ ʧʦʧʝʨʝʜʥʽʭ ʧʨʦʝʢʪʽʚ 
ʘʙʦ ʟ ʢʣʽʻʥʪʘʤʠ ʙʘʥʢʫ.  

 

ʈʠʩ. 2.5. ɼʽʘʛʨʘʤʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʦʯʦʢ ʟʦʨʫ 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʻ ʛʨʫʧʫʚʘʥʥʷ ʚʠ-

ʷʚʣʝʥʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʟʦʨʫ (ʩʚʽʪʣʽ ʢʨʫʛʦʚʽ ʜʽʣʷʥʢʠ, ʨʠʩ. 2.5) ʟʘ 

ʩʝʨʚʽʩʘʤʠ (ʟʘʪʽʥʝʥʽ ʜʽʣʷʥʢʠ). ʉʝʨʚʽʩʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʦʧʦʨʥʠʤ 

ʪʦʯʢʘʤ ʟʦʨʫ. ɸʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʝʨʚʽʩʠ, ʷʢʠʤ ʥʝ ʟʥʘʡʜʝʥʘ ʪʘʢʘ ʚʽʜʧʦ-

ʚʽʜʥʽʩʪʴ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ çʤʦʟʢʦʚʦʛʦ ʰʪʫʨʤʫè 

ʜʝ̫ʢʽ ʦʧʦʨʥʽ ʪʦʯʢʠ ʟʦʨʫ ʥʝ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʝʨ-

ʚʽʩʽʚ çɺʽʜʜʘʣʝʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʇɿè ʽ çʂʦʥʪʨʦʣʴ ʩʪʘʥʫè (ʨʠʩ. 2.5)  

ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʪʦʯʢʫ ʟʦʨʫ ʧʨʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʇɿ. ʊʘʢʽ ʩʘʤ̔ ʩʝʨʚʽ-

ʩʠ ʤʦʞʥʘ ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʟ ʜʝʢʽʣʴʢʦʤʘ ʪʦʯʢʘʤʠ ʟʦʨʫ. 

ʊʦʯʢʠ ʟʦʨʫ ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ ʚʭʽʜʥʽ ʜʘʥʽ ʽ ʢʝʨʫʚʘʣʴʥʫ ʽʥʬʦʨʤʘ-

ʮʽʶ ʜʣʷ ʩʝʨʚʽʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʙʘʥʢʦʤʘʪ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʘʪʠ ʟʘʣʠʰʦʢ 

ʛʨʦʰʝʡ ʧʽʩʣʷ ʚʠʜʘʯʽ ʛʦʪʽʚʢʠ. 

ʅʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʮʽ ʜʘʥʽ ʪʘ ʢʝʨʫʚʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʽʤô̫ ʤ. ʂʝʨʫʚʘʣʴʥʫ 



 59 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʦʯʢʠ ʟʦʨʫ ʚʣʘʩʥʠʢʘ ʨʘʭʫʥʢʘ ʥʘʚʝʜʝʥʦ  

ʚ ʪʘʙʣ. 2.6, ʘ ʾʾ ʩʝʨʚʽʩʠ ï ʫ ʪʘʙʣ. 2.7. ʂʝʨʫʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʚʦ-

ʜʠʪʴʩʷ ʢʥʦʧʢʘʤʠ ʧʘʥʝʣʽ ʙʘʥʢʦʤʘʪʘ, ʜʘʥʽ ï ʟʯʠʪʫʶʪʴʩʷ ʟ ʢʣʽʻʥʪʩʴʢʦʾ 

ʢʘʨʪʢʠ ʘʙʦ ʢʣʘʚʽʘʪʫʨʠ ʙʘʥʢʦʤʘʪʘ. 

ɯʥʬʦʨʤʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʪʦʯʦʢ ʟʦʨʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʧʦʚ-

ʥʝʥʥʷ ʬʦʨʤ ʰʘʙʣʦʥʽʚ ʪʦʯʦʢ ʟʦʨʫ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʪʦʯʦʢ ʟʦʨʫ ʚ ʽʨ̒ʘʨʭʽʶ 

ʩʧʘʜʢʫʚʘʥʥʷ. 
ʊʘʙʣʠʮʷ 2.6 

ʂʝʨʫʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ɼʘʥʽ 

ɺʠʙʽʨ ʩʝʨʚʽʩʫ ʚ ʤʝʥʶ. 

ʇʦʯʘʪʦʢ ʪʨʘʥʟʘʢʮʽʾ. 
ɺʽʜʤʽʥʘ ʪʨʘʥʟʘʢʮʽʾ. 
ʂʽʥʝʮʴ ʪʨʘʥʟʘʢʮʽʾ 

ʇ̔ ʥ-ʢʦʜ. 

ʉʫʤʘ ʛʦʪʽʚʢʠ. 
ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʊʘʙʣʠʮʷ 2.7  
ʉʝʨʚʽʩʠ ʚʣʘʩʥʠʢʘ ʨʘʭʫʥʢʘ 

ʂʣʽʻʥʪ ʂʣʽʻʥʪ ʙʝʟ ʢʘʨʪʢʠ ʇʨʘʮʽʚʥʠʢ ʙʘʥʢʫ 

ɿʘʧʠʪ ʧʽʥ-ʢʦʜʫ. 

ɿʘʧʠʪ ʙʘʣʘʥʩʫ. 
ɺʠʜʘʯʘ ʛʦʪʽʚʢʠ. 
ɼʨʫʢ ʢʚʠʪʘʥʮʽʾ. 

SMS-ʽʥʬʦʨʤʫʚʘʥʥʷ 

ɿʘʧʠʪ ʙʘʣʘʥʩʫ. 

ɺʠʜʘʯʘ ʛʦʪʽʚʢʠ 

ɯʥʪʝʨʥʝʪ-ʨʦʟʨʘʭʫʥʢʠ. 

ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʧʘʨʘʪʫʨʠ. 
ʇʣʘʪʽʞ ʟʘ ʢʦʨʜʦʥ. 
ɾʫʨʥʘʣ ʪʨʘʥʟʘʢʮʽʡ 

 
ʎʝ ʜʦʟʚʦʣʷʻ ʙʘʯʠʪʠ ʟʘʛʘʣʴʥʽ ʪʦʯʢʠ ʟʦʨʫ ʽ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʽʻʨʘʨʭʽʾ ʩʧʘʜʢʫʚʘʥʥʷ. ʏʘʩʪʠʥʫ ʽʻʨʘʨʭʽʾ ʪʦʯʦʢ 
ʟʦʨʫ ʩʠʩʪʝʤʠ ʙʘʥʢʦʤʘʪʽʚ, ʷʢʘ ʚʢʣʶʯʘʻ ʣʠʰʝ ʩʝʨʚʽʩʠ, ʧʦʚô̫ ʟʘʥʽ ʽʟ 
ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʟʦʨʫ ʢʣʽʻʥʪʘ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.6. 
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ʈʠʩ. 2.6. ɯʻʨʘʨʭʽʷ ʪʦʯʦʢ ʟʦʨʫ 

 
ʆʩʪʘʥʥʽʡ ʢʨʦʢ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ï ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʜʝ-

ʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʝʨʚʽʩʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥ ̔ʩʝʨʚʽʩʘʤʠ ʜʘʥʠʭ, ʽ 
ʢʝʨʫʚʘʣʴʥʠʭ ʜʘʥʠʭ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʽʨʢʫʚʘʥʥʷʭ ʦʩʙ̔, 
ʱʦ ʬʦʨʤʫʶʪʴ ʚʠʤʦʛʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʩʮʝʥʘʨʥʠʡ ʧ̔ʜʭ̔ʜ.  
ʉʮʝʥʘʨʽʡ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʦʧʠʩʫ, ʧʦʩʪʫʧʦʚʦ ʜʝʪʘʣʽʟʫ-

ʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʛʦ ʦʧʠʩʫ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʽʟ ʩʠʩʪʝ-
ʤʦʶ. ʉʮʝʥʘʨʽʡ ʟʜʝʙʽʣʴʰʦʛʦ ʤʽʩʪʠʪʴ: 
ï ʦʧʠʩ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʥʘ ʧʦʯʘʪʢʫ ʩʮʝʥʘʨʽʶ; 
ï ʦʧʠʩ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʙʽʛʫ ʧʦʜʽʡ; 
ï ʦʧʠʩ ʚʠʥʷʪʢʦʚʠʭ ʩʠʪʫʘʮʽʡ ʽ ʩʧʦʩʦʙʽʚ ʾʭ ʦʙʨʦʙʣʝʥʥʷ; 
ï ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʽʥʰ ̔ʜʽʾ, ʷʢʽ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʧʽʜ ʯʘʩ ʚʠʢʦ-

ʥʘʥʥʷ ʩʮʝʥʘʨʽʶ; 
ï ʦʧʠʩ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʩʮʝʥʘʨʽʶ. 
ʇʝʨʚʠʥʥʠʡ ʦʧʠʩ ʩʮʝʥʘʨʽʶ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʥʝʬʦʨʤʘʣʴʥʦ ʚ 

ʧʨʦʮʝʩʽ ʦʧʠʪʫʚʘʥʥʷ ʦʩʽʙ, ʱʦ ʬʦʨʤʫʻ ʚʠʤʦʛʠ, ʘʣʴʪʝʨʥʘʪʠʚʦʶ ï ʩʮʝ-
ʥʘʨʥʠʡ ʧʽʜʭʽʜ ʘʙʦ ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
ʉʮʝʥʘʨʽʾ ʧʦʜʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʪʦʜʽ VORD ʜʣʷ ʜʦʢʫʤʝʥ-

ʪʫʚʘʥʥʷ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ, ʧʦʜʘʥʦʛʦ ʧʝʚʥʠʤʠ ʧʦʜʽʷʤʠ. ʂʦʞʥʘ 
ʧʦʜʽʷ, ʥʘʧʨʠʢʣʘʜ ʫʩʪʘʚʣʝʥʥʷ ʢʘʨʪʢʠ ʚ ʙʘʥʢʦʤʘʪ ʘʙʦ ʚʠʙʽʨ ʩʝʨʚʽʩʫ, 
ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʦʢʨʝʤʠʤ ʩʮʝʥʘʨʽʻʤ. ʉʮʝʥʘʨʽʾ 
ʚʢʣʶʯʘʶʪʴ ʦʧʠʩ ʧʦʪʦʢʽʚ ʜʘʥʠʭ, ʩʠʩʪʝʤʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʚʠʥʷʪʢʦʚʠʭ 
ʩʠʪʫʘʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ. ʇʨʠʢʣʘʜ ʩʮʝʥʘʨʽʶ ʧʦʜʽʾ çʇʦʯʘʪʦʢ 
ʪʨʘʥʟʘʢʮʽʾè, ʱʦ ʟʽʥʽʮʽʶʻʪʴʩʷ ʢʣʽʻʥʪʦʤ ʧʨʠ ʚʩʪʘʚʣʷʥʥʽ ʢʘʨʪʢʠ ʚ ʙʘʥ-
ʢʦʤʘʪ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.7. ʂʦʣʠ ʢʘʨʪʢʘ ʚʩʪʘʚʣʝʥʘ, ʟʘʧʠʪʫʻʪʴʩʷ ʧʝʨ-
ʩʦʥʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ ʢʣʽʻʥʪʘ (ʧʽʥ-ʢʦʜ). ʗʢʱʦ ʢʘʨʪʢʘ 

ɺʠʜʘʯʘ ʢʚʠʪʘʥʮʽʡ 

ɺʽʜʧʨʘʚʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ 

ʇʝʨʝʣʽʢ ʪʨʘʥʟʘʢʮʽʡ 

ʇʝʨʝʚʝʜʝʥʥʷ ʛʦʪʽʚʢʠ 
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ʜʽʡʩʥʘ, ʚʦʥʘ ʤʦʞʝ ʦʙʨʦʙʣʷʪʠʩʷ ʙʘʥʢʦʤʘʪʦʤ, ʪʦʜʽ ʢʝʨʫʚʘʥʥʷ ʧʝʨʝ-
ʭʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʾ ʩʪʘʜʽʾ ʩʮʝʥʘʨʽʶ. 

 

 

ʈʠʩ. 2.7. ʉʮʝʥʘʨʽʡ ʧʦʜʽʾ çʇʦʯʘʪʦʢ ʪʨʘʥʟʘʢʮʽʾè 

ʅʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʩʮʝʥʘʨʽʶ ʤʦʞʣʠʚʽ ʪʨʠ ʚʠʥʷʪʢʦʚʽ ʩʠʪʫʘʮʽʾ. 
ï ʧʝʨʝʚʠʱʝʥʥʷ ʣʽʤʽʪʫ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ. ʂʣʽʻʥʪ ʤʦʞʝ ʥʝ ʚʩʪʠʛʥʫʪʠ 

ʚʚʝʩʪʠ ʧʽʥ-ʢʦʜ ʫ ʚʽʜʚʝʜʝʥʠʡ ʜʣʷ ʚʚʝʜʝʥʥʷ ʯʘʩ. ʂʘʨʪʢʘ ʚʝʨʪʘʻʪʩɹ;̫ 
ï ʥʝʜʽʡʩʥʘ ʢʘʨʪʢʘ. ʂʘʨʪʢʘ ʥʝ ʟʦʨʽʻʥʪʫʻʪʴʩʷ ʽ ʚʝʨʪʘʻʪʴʩʷ; 
ï ʫʪʨʠʤʘʥʥʷ ʢʘʨʪʢʠ. ʂʘʨʪʢʘ ʫʪʨʠʤʫʻʪʴʩʷ ʙʘʥʢʦʤʘʪʦʤ. 
ʂʦʞʥʫ ʚʠʥʷʪʢʦʚʫ ʩʠʪʫʘʮʽʶ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ, 

ʧʦʙʫʜʫʚʘʚʰʠ ʦʢʨʝʤʽ ʜʽʘʛʨʘʤʠ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʽ ʢʝʨʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʘ 
ʜʽʘʛʨʘʤʘ ʩʮʝʥʘʨʽʶ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʧʦʩʪʘʯʝʥʘ ʢʦʤʝʥʪʘʨʷʤʠ ʟ ʜʦʜʘ-
ʪʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʤʽʩʪʠʪʴ ʦʧʠʩ ʜʽʡ, ʷʢʽ ʤʘʶʪʴ ʧʦʯʘʪʠʩʷ  
ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʚʠʥʷʪʢʦʚʦʾ ʩʠʪʫʘʮʽʾ. 
ɺʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʮʝ ʤʝʪʦʜʠʢʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʮʝʥʘʨʽʷʭ. ɺʦʥʠ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʥʦʪʘʮʽʡ ʫ ʤʦʚʽ ʤʦ-
ʜʝʣʶʚʘʥʥʷ UML ʜʣʷ ʦʧʠʩʫ ʦʙô̒ ʢʪʥʠʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ. ʋ ʥʘʡʧʨʦʩ-
ʪʽʰʽʡ ʬʦʨʤʽ ʫ ʚʘʨʽʘʥʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʜʽʶʯʽ ʦʩʦʙʠ (ʚ UML 
ʚʦʥʠ ʥʘʟʠʚʘʶʪʴʩʷ ʘʢʪʦʨʘʤʠ), ʪʦʙʪʦ ʢʦʨʠʩʪʫʚʘʯʽ, ʟʘʣʫʯʝʥʽ ʫ ʚʟʘʻ-
ʤʦʜʽʶ, ʽ ʽʤʝʥʘ ʪʠʧʽʚ ʚʟʘʤ̒ʦʜʽʾ. ʅʘʡʧʨʦʩʪʽʰ ̔ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʚʟʘʻʤʦʜʽʾ ʯʠʪʘʯʽʚ ʽ ʙʽʙʣʽʦʪʝʢʠ ʽʣʶʩʪʨʫʻ ʨʠʩ. 2.8, ʥʘ ʷʢʦʤʫ ʧʦʢʘʟʘʥʦ 
ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʧʦʟʥʘʯʝʥʴ. ɼʽʶʯʽ ʦʩʦʙʠ (ʘʢʪʦʨʠ) ʟʦʙʨʘʞʝʥʦ ʫ ʚʠ-
ʛʣʷʜʽ ʩʪʠʣʽʟʦʚʘʥʠʭ ʬʽʛʫʨʦʢ ʣʶʜʝʡ, ʘ ʢʦʞʥʠʡ ʢʣʘʩ ʚʟʘʻʤʦʜʽʾ ʧʦʜʘʥʦ 

ɿʘʧʠʪ 

ʧʽʥ-ʢʦʜʫ ʇʽʥ-ʢʦʜ 
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ʽʤʝʥʦʚʘʥʠʤ ʝʣʽʧʩʦʤ. ʄʥʦʞʠʥʠ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʭʦʧʣʶʻ ʫʩʽ 
ʤʦʞʣʠʚʽ ʚʟʘʻʤʦʜʽʾ, ʷʢʽ ʚʽʜʦʙʨʘʟʷʪʴʩʷ ʚ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛʘʭ. 

ʏʠʪʘʯ

ʇʦʩʪʘʯʘʣʴʥʠʢ

ɹʽʙʣʽʦʪʝʢʘʨ

ʉʭʦʚʠʱʝ

ʂʘʪʘʣʦʛ

ɿʘʤʦʚʣʝʥʥʷ ʢʥʠʛʠ

 

ʈʠʩ. 2.8. ɺʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʙʽʙʣʽʦʪʝʢʠ 
 

ʄʦʚʘ UML ʧʝʨʝʜʙʘʯʘʻ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʘʛʨʘʤ ʧʦʩʣʽʜʦʚ-

ʥʦʩʪʝʡ (ʨʠʩ. 2.9) ʽ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʜʠʚ. ʨʠʩ. 2.8), ʱʦ ʽʩʪʦʪ-

ʥʦ ʨʦʟʰʠʨʶʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʛʨʘʬʯ̔ʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ  

ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʽ ʜʽʘʛʨʘʤʠ ʧʦʢʘʟʫʶʪʴ ʘʢʪʦʨʽʚ, ʟʘʣʫʯʝʥʠʭ 

ʫ ʚʟʘʻʤʦʜʽʶ, ʩʠʩʪʝʤʥʽ ʦʙô̒ ʢʪʠ, ʟ ʷʢʠʤʠ ʚʦʥʠ ʚʟʘʻʤʦʜʽʶʪʴ, ʽ ʜʽʾ, ʷʢʽ 

ʧʦʚô̫ ʟʘʥʽ ʽʟ ʮʠʤʠ ʦʙô̒ ʢʪʘʤʠ. ɺʟʘʻʤʦʜʽʾ ʧʽʜ ʯʘʩ ʢʫʧʚ̔ʣʽ ʢʥʠʛ ʽ ʩʪʚʦ-

ʨʝʥʥ ̫ʢʘʪʘʣʦʛʫ ʙʽʙʣʽʦʪʝʢʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.9. 
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 : ʇʦʩʪʘʯʘʣʴʥʠʢ : ʇʦʩʪʘʯʘʣʴʥʠʢ

ɹʽʙʣʽʦʪʝʯʥʠʡ 

ʝʢʟʝʤʧʣʷʨ

ɹʽʙʣʽʦʪʝʯʥʠʡ 

ʝʢʟʝʤʧʣʷʨ
ʂʘʪʘʣʦʛʂʘʪʘʣʦʛ

 : ɹʽʙʣʽʦʪʝʢʘʨ : ɹʽʙʣʽʦʪʝʢʘʨ

1. ʂʫʧʽʚʣʷ ʢʥʠʛ

2. ʅʦʚʘ  ʢʘʨʪʢʘ

3. ʂʘʪʘʣʦʞʥʘ ʢʘʨʪʢʘ

4. ʈʦʟʤʽʱʝʥʥʷ ʢʘʨʪʢʠ

5. ɺʠʜʘʣʝʥʥʷ ʟ ʢʘʪʘʣʦʛʫ

 

ʈʠʩ. 2.9. ʉʭʝʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʝʨʫʚʘʥʥʷ ʢʘʪʘʣʦʛʦʤ 

 

ɽʪʥʦʛʨʘʬʽʯʥʠʡ ʧʽʜʭʽʜ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʨʦʟʨʦʙʥʠʢ 

ʚʠʤʦʛ ʟʘʛʣʠʙʣʶʻʪʴʩʷ ʚ ʨʦʙʽʪʥʠʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠʤʝʪʴʩʷ ʩʠʩʪʝʤʘ. ʁʦʛʦ ʱʦʜʝʥʥʘ ʨʦʙʦʪʘ ʧʦʚô̫ ʟʘʥʘ ʟʽ ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷʤ ʽ ʧʨʦʪʦʢʦʣʶʚʘʥʥʷʤ ʨʝʘʣʴʥʠʭ ʜʽʡ, ʚʠʢʦʥʫʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘ-

ʯʘʤʠ ʩʠʩʪʝʤʠ. ɿʥʘʯʫʱʽʩʪʴ ʝʪʥʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʣʷʪʠ ʥʝʷʚʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʽʜʦʙʨʘ-

ʞʘʶʪʴ ʨʝʘʣʴʥʽ ʘʩʧʝʢʪʠ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʥʝ ʬʦʨʤʘʣʴʥʽ ʧʨʦʮʝʩʠ. 

ɿʚʠʯʘʡʥʠʤ ʣʶʜʷʤ ʚʘʞʢʦ ʯʽʪʢʦ ʦʧʠʩʘʪʠ ʚʩʽ ʘʩʧʝʢʪʠ ʚʠʢʦʥʫʚʘʥʦʾ 

ʨʦʙʦʪʠ, ʦʩʢʽʣʴʢʠ ʩʧʦʩʽʙ ʚʠʢʦʥʘʥʥʷ ʯʘʩʪʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʭʘʨʘʢʪʝ-

ʨʦʤ ʽ ʧʨʘʢʪʠʯʥʠʤ ʜʦʩʚʽʜʦʤ. ɺʦʥʠ ʨʦʟʫʤʽʶʪʴ ʨʦʙʦʪʫ, ʷʢʫ ʚʦʥʠ ʚʠ-

ʢʦʥʫʶʪʴ, ʘʣʝ ʥʝ ʤʦʞʫʪʴ ʧʦʷʩʥʠʪʠ ʾʾ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

ʨʦʙʽʪ, ʚʠʢʦʥʫʚʘʥʠʭ ʚ ʦʨʛʘʥʽʟʘʮʽʾ. ʉʦʮʽʘʣʴʥʽ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʘʢʪʦ-

ʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ, ʥʝ ʻ ʦʯʝʚʠʜʥʠʤʠ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠ-

ʷʚʣʝʥʽ ʩʪʦʨʦʥʥʽʤʠ ʩʧʦʩʪʝʨʽʛʘʯʘʤʠ. 

ɽʪʥʦʛʨʘʬʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʤʦʞʥʘ ʦʙô̒ ʜʥʘʪʠ ʽʟ 

ʧʨʦʪʦʪʠʧʫʚʘʥʥʷʤ (ʨʠʩ. 2.10). ɽʪʥʦʛʨʘʬʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠ-

ʤʘʪʠ ʚʠʤʦʛʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚ ʨʦʟʨʦʙʣʚʁʘʥʦʤʫ ʧʨʦʪʦʪʠʧʽ. ʂʨʽʤ 

ʪʦʛʦ, ʝʪʥʦʛʨʘʬʽʯʥʠʡ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢ-

ʨʝʪʥʠʭ ʧʨʦʙʣʝʤ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ ʩʪʚʦʨʝʥʦʛʦ ʧʨʦʪʦ-

ʪʠʧʫ [1ï3]. ɽʪʥʦʛʨʘʬʯ̔ʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʽʟʫʚʘʪʠ ʚʠʤʦʛʠ ʜʣʷ 

ɹʽʙʣʽʦʪʝʯʥʠʡ 
ʧʨʠʤʽʨʥʠʢ 

 

ʂʘʪʘʣʦʛ 
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ʢʨʠʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʯʦʛʦ ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ ʽʥʰʠʤʠ ʤʝʪʦ-

ʜʘʤʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ. 
 

 

ʈʠʩ. 2.10. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʪʥʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ  

ʽ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ 
 

ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʤʝʪʦʜ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫ-

ʚʘʯʘ, ʚʽʥ ʥʝ ʤʦʞʝ ʦʭʦʧʠʪʠ ʚʩʽ ʚʠʤʦʛʠ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʪʘ ʚʠʤʦʛʠ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʊʦʤʫ ʚʽʥ ʥʝ ʻ ʚʩʝʦʭʦʧʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ 

ʬʦʨʤʫʚʘʥʥ ̫ʚʠʤʦʛ ʽ ʤʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʘʟʦʤ ʟ ʪʘʢʠʤʠ ʧʽʜʭʦ-

ʜʘʤʠ, ʷʢ ʘʥʘʣʽʟ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɸʪʝʩʪʘʮʽʷ ʧʦʚʠʥʥʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ, ʱʦ ʚʠʤʦʛʠ ʜʽʡʩʥʦ ʚʠʟʥʘ-

ʯʘʶʪʴ ʪʫ ʩʠʩʪʝʤʫ, ʷʢʫ ʭʦʯʝ ʤʘʪʠ ʟʘʤʦʚʥʠʢ. ʇʝʨʝʚʽʨʢʘ ʚʠʤʦʛ ʚʘʞʣʠ-

ʚʘ, ʦʩʢʽʣʴʢʠ ʧʦʤʠʣʢʠ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʝʨʝʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʪʘ ʙʽʣʴʰʠʭ ʚʠʪʨʘʪ, ʷʢʱʦ ʙʫʜʫʪʴ ʚʠʷʚʣʝʥʽ ʧʽʜ 

ʯʘʩ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʘʙʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʾʾ ʚ ʝʢʩʧʣʫʘ-

ʪʘʮʽʶ. ʋ ʧʨʦʮʝʩ ̔ʘʪʝʩʪʘʮʽʾ ʤʘʶʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʨʽʟʥʽ ʪʠʧʠ ʧʝʨʝʚʽʨʦʢ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʠʤʦʛ: ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʤʦʛ, ʥʘ ʥʝʩʫʧʝʨʝʯʥʽʩʪʴ, ʥʘ  

ʧʦʚʥʦʪʫ ʪʘ ʥʘ ʚʠʢʦʥʫʚʘʥʽʩʪʴ.  

ɯʩʥʫʻ ʨʷʜ ʤʝʪʦʜʽʚ ʘʪʝʩʪʘʮʽʾ ʚʠʤʦʛ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʧ̔ʣʴʥʦ ʘʙʦ ʢʦʞʥʫ ʦʢʨʝʤʦ. ʅʘʧʨʠʢʣʘʜ, ʪʘʢʽ: 

1. ʈʝʮʝʥʟʫʚʘʥʥʷ ʚʠʤʦʛ. 

2. ʇʨʦʪʦʪʠʧʫʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʦʪʦʪʠʧ ʩʠʩʪʝʤʠ ʜʝʤʦʥ-

ʩʪʨʫʻʪʴʩʷ ʢʽʥʮʝʚʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽ ʟʘʤʦʚʥʠʢʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝ-

ʢʦʥʘʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʾʭ ʧʦʪʨʝʙʘʤ.  
3. ɻʝʥʝʨʘʮʽʷ ʪʝʩʪʦʚʠʭ ʩʮʝʥʘʨʽʾʚ. ʗʢʱʦ ʪʝʩʪʠ ʩʢʣʘʜʥ ̔ʘʙʦ ʾʭ ʥʝ-

ʤʦʞʣʠʚʦ ʨʦʟʨʦʙʠʪʠ, ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʤʦʛʠ ʚʘʞʢʦ ʚʠʢʦʥʘʪʠ ʽ 
ʪʦʤʫ ʾʭ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ. 

4. ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʘʥʘʣʽʟ ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥ̔-
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ʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʉɸSɽ-ʟʘʩʦʙʽʚ ʧʝʨʝʚʽʨʢʠ ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ ˇʨʫʥʪʫʻʪʴʩʷ 
ʥʘ ʧʦʙʫʜʦʚʽ ʙʘʟʠ ʜʘʥʠʭ ʚʠʤʦʛ, ʘ ʧʦʪʽʤ ʚʠʢʦʥʫʻʪʴʩʷ ʾʭ ʘʚʪʦʤʘʪʠʟʦ-
ʚʘʥʘ ʧʝʨʝʚʽʨʢʘ. ʎʝʡ ʧʨʦʮʝʩ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.11. ɸʥʘʣʽʟʘʪʦʨ  
ʚʠʤʦʛ ʛʦʪʫ ̒ʟʚʽʪ ʧʨʦ ʚʠʷʚʣʝʥʽ ʩʫʧʝʨʝʯʥʦʩʪʽ. 

 

 

ʈʠʩ. 2.11. ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʘʥʘʣʽʟ ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ ʚʠʤʦʛ 

 
ʆʛʣʷʜ ʚʠʤʦʛ ï ʮʝ ʧʨʦʮʝʩ ʧʝʨʝʛʣʷʜʫ ʩʠʩʪʝʤʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʥʝʪʦʯʥʠʭ ʦʧʠʩʽʚ ʽ ʧʦʤʠʣʦʢ. ɼʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʫʯʘʻʪʴ-
ʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ ʟ ʙʦʢʫ ʷʢ ʟʘʤʦʚʥʠʢʘ, ʪʘʢ ʽ ʨʦʟʨʦʙʥʠʢ̔ʚ. ʆʛʣʷʜ 
ʤʦʞʝ ʙʫʪʠ ʥʝʬʦʨʤʘʣʴʥʠʤ ʽ ʬʦʨʤʘʣʴʥʠʤ. ʅʝʬʦʨʤʘʣʴʥʠʡ ʦʛʣʷʜ ï ʮʝ 
ʧʨʦʩʪʝ ʦʙʛʦʚʦʨʝʥʥʷ ʚʠʤʦʛ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʩʽʙ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 
ʫ ʾʭ ʬʦʨʤʫʚʘʥʥʽ. ɿʘ ʬʦʨʤʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʛʨʫʧʘ ʨʦʟʨʦʙʥʠʢ̔ʚ ʜʦʚʦʜʠʪʴ 
ʟʘʤʦʚʥʠʢʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʢʦʞʥʦʾ ʚʠʤʦʛʠ.  
ɺʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʦʛʣʷʜʫ ʩʫʧʝʨʝʯʥʦʩʪʽ, ʧʦʤʠʣʢʠ ʽ ʥʝʜʦʛʣʷʜʠ ʫ 

ʚʠʤʦʛʘʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʦʢʫʤʝʥʪʘʣʴʥʦ. ʇʦʪʽʤ ʮʽ ʜʦʢʫ-
ʤʝʥʪʠ ʧʝʨʝʜʘʶʪʴʩʷ ʟʘʤʦʚʥʠʢʫ ʪʘ ʨʦʟʨʦʙʥʠʢʘʤ ʩʠʩʪʝʤʠ ʜʣʷ ʚʞʠ-
ʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ. 

2.8. ʂʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ 

ɺʠʤʦʛʠ ʜʦ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ ʇɿ ʟʤʽʥʶʪʁɹʩʷ ʫ ʧʨʦʮʝʩʽ ʾʭ ʨʦʟʨʦʙ-
ʣʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ ʨʦʟʫʤʽʥʥʷ ʨʦʟʨʦʙ-
ʥʠʢʘʤʠ ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ ʥʠʤʠ ʟʘʚʜʘʥʴ ʟʤʽʥʁ̒ʪɹʩ,̫ ʱʦ ʟʫʤʦʚʣʶʻ 
ʧʦʪʨʝʙʫ ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ʚʠʤʦʛ. 
ʂʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ ï ʮʝ ʧʨʦʮʝʩ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ. ʋʩʽ ʚʠʤʦʛʠ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʘ ʢʣʘʩʠ. 
1. ʇʦʩʪʽʡʥʽ ʚʠʤʦʛʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʝʜʤʝʪʥʦʾ 

ʛʘʣʫʟʽ, ʜʝ ʙʫʜʝ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʩʠʩʪʝʤʘ. 
2. ɿʤʽʥʶʚʘʥʽ ʚʠʤʦʛʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʥʠ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʩʠʩʪʝʤʠ ʘʙʦ ʧʽʩʣʷ ʫʚʝʜʝʥʥʷ ʾʾ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʂʣʘʩʠʬʽʢʘʮʽʶ ʟʤʽʥʶʚʘʥʠʭ ʚʠʤʦʛ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.8. ʇʣʘʥʫ-

ʚʘʥʥʷ ʻ ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ.  

ʊʘʙʣʠʮʷ 2.8 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʤʽʥʶʚʘʥʠʭ ʚʠʤʦʛ 

ʊʠʧ ʚʠʤʦʛ ʆʧʠʩ 

ɿʤʽʥʥʽ  ɺʠʤʦʛʠ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʯʝʨʝʟ ʟʤʽʥʠ ʦʪʦʯʝʥʥʷ 
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ʅʝʦʯʽʢʫʚʘʥʽ ɺʠʤʦʛʠ, ʱʦ ʩʪʘʚʣʷʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ 

ɼʨʫʛʦʨʷʜʥʽ ɺʠʤʦʛʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ 
 

ʋ ʧʨʦʮʝʩʽ ʢʝʨʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʠʪʘʥʥ,̫ ʱʦ ʩʪʦ-

ʩʫʪʁʩɹʷ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ. 

1. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʚʠʤʦʛ. ʇʝʨʝʜʙʘʯʘʻ ʟʘʧʦʙʽʛʘʪʠ ʧʝʨʝʪʠʥʘʥʥʁ 

ʚʠʤʦʛ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

2. ʂʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʫʥʝʩʝʥʥʷ ʟʤʽʥ, ʟʘ ʷʢʦʛʦ ʦʮʽʥʶʻʪʩɹ ̫ʚʧʣʠʚ 

ʥʘ ʩʠʩʪʝʤʫ ʚʥʝʩʝʥʠʭ ʟʤʽʥ ʪʘ ʾʭ ʚʘʨʪʽʩʪʴ.  

3. ʉʪʨʘʪʝʛʽʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. ɺʠʟʥʘʯʘʻ ʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʚʠʤʦʛʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʚʠʤʦʛʘʤʠ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʩʠʩʪʝʤʠ. 

4. ʇʽʜʪʨʠʤʘʥʥʷ ʉɸSɽ-ʟʘʩʦʙʽʚ. ʂʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ ʧʨʠʧʫʩʢʘʻ 

ʦʙʨʦʙʣʝʥʥʷ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʤʦʛʠ. ʋ ʮʴʦʤʫ ʧʨʦ-

ʮʝʩʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ, ʥʘ-

ʧʨʠʢʣʘʜ ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ ʘʙʦ ʧʨʦʩʪʽ ʩʠʩʪʝʤʠ ʙʘʟ ʜʘʥʠʭ. 

ʆʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʪ̫ʠ ʧʦʚô̫ ʟʘʥʽ ʚʠʤʦʛʠ ʽ ʚ̔ʜʩ-

ʪʝʞʫʚʘʪʠ ʾʭ ʚʟʘʻʤʦʚʧʣʠʚ. 

ɺ ʦʧʝʨʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʪʠʧʠ ʽʥʬʦʨ-

ʤʘʮʽʾ. 

1. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʞʝʨʝʣʦ ʚʠʤʦʛʠ ï ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʦʩ̔ʙ, 

ʷʢʽ ʾʭ ʟʘʧʨʦʧʦʥʫʚʘʣʠ, ʟ ʣʦʛʽʯʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʮʠʭ ʚʠʤʦʛ. 

2. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʤʦʛʠ ï ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʫʩʝʨʝʜʠʥʽ ʩʧʝ-

ʮʠʬʽʢʘʮʽʾ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦ-

ʩʪʽ ʚʠʤʦʛ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʤʽʥ. 

3. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ ï ʧʦʚô̫ ʟʫʻ ʚʠʤʦʛʠ ʽʟ ʩʠʩ-

ʪʝʤʥʠʤʠ ʤʦʜʫʣʷʤʠ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʚʠʤʦʛʠ.  

ɯʥʬʦʨʤʘʮʽʶ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʯʘʩʪʦ ʧʦʜʘʶʪʴ ʫ ʚʠʛʣʷ-

ʜʽ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʪʨʠʮʴ. ʇʨʠʢʣʘʜ ʧʨʦʩʪʦʾ ʤʘʪʨʠʮʽ ʟʘʣʝʞʥʦʩʪ ̔ʚʠʤʦʛ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.9. ʉʠʤʚʦʣ U (ʚʽʜ use ï ʚʠʢʦʨʠʩʪʘʥʥʷ) ʥʘ ʧʝʨʝʪʠʥʽ 

ʨʷʜʢʘ ʽ ʩʪʦʚʧʮʷ ʧʦʢʘʟʫʻ, ʱʦ ʚʠʤʦʛʘ ʚ ʨʷʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘʩʦʙʠ, 

ʚʠʟʥʘʯʝʥʽ ʫ ʚʠʤʦʛʘʭ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʩʪʦʚʧʮʽ. ʉʠʤʚʦʣ R (ʚʽʜ rʝ1ʘtiʦn ï 

ʟʚô̫ ʟʦʢ, ʟʘʣʝʞʥʽʩʪʴ) ʦʟʥʘʯʘʻ, ʱʦ ʽʩʥʫʻ ʜʝʷʢʠʡ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ 

ʚʠʤʦʛʘʤʠ.  

ʄʘʪʨʠʮʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʝʨʫ-

ʚʘʥʥʷ ʥʝʚʝʣʠʢʠʤ ʥʘʙʦʨʦʤ ʚʠʤʦʛ, ʚʦʥʠ ʩʪʘʶʪʴ ʛʨʦʤʽʟʜʢʠʤʠ ʽ ʥʝʟʨʫʯ-

ʥʠʤʠ ʜʣʷ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ ʟ ʙʘʛʘʪʴʤʘ ʚʠʤʦʛʘʤʠ. ɼʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʽʥʬʦʨʤʘʮʽʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʨʘʮʽʦʥʘʣʴʥʦ ʪʨʠʤʘʪʠ ʚ ʙʘʟʽ 

ʜʘʥʠʭ ʚʠʤʦʛ, ʜʝ ʢʦʞʥʘ ʚʠʤʦʛʘ ʟʘʣʝʞʠʪ ɹʚʽʜ ʽʥʰʠʭ ʚʠʤʦʛ. ɺʝʣʠʢʽ 

ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʧʜ̔ʪʨʠʤʘʥʥʷ.  
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ʊʘʙʣʠʮʷ 2.9 
ʄʘʪʨʠʮʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ɺʠʤʦʛʠ 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 

1.1  U R   U  U 

1.2   U   R   

1.3 R   R    U 

2.1   R  U   U 

2.2        U 

2.3  R  U     

3.1        R 

3.2       R  

 

ʇʝʨʝʚʘʛʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʟʤʽʥʘ-

ʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʩʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʤʽʥʠ ʦʙʨʦʙʣʷʶʪʴʩʷ ʧʦʩ-

ʣʽʜʦʚʥʦ, ʧʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʽ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʚʥʝʩʝʥʥʷ 

ʟʤʽʥ ʫ ʩʠʩʪʝʤʥʫ ʩʧʝʮʠʬʽʢʘʮʽʶ. 

ʇʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ ʟʤʽʥʘʤʠ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ: 

1) ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤ ʟʤʽʥʠ ʩʧʝʮʠʬʽʢʘʮʽʾ;  

2) ʘʥʘʣʽʟʫ ʟʤʽʥ ʽ ʨʦʟʨʘʭʫʥʢʫ ʾʭ ʚʘʨʪʦʩʪʽ, ʷʢʘ ʦʮʽʥʶʻʪʴʩʷ ʚʘʨʪʽʩʪʶ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥʠ ʚ ʩʧʝʮʠʬʽʢʘʮʽʶ ʪʘ ʚʘʨʪʽʩʪʶ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʩʪʨʫʢ-

ʪʫʨʫ ʩʠʩʪʝʤʠ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ;  

3) ʨʝʘʣʽʟʘʮʽ ʾʟʤʽʥ ʫ ʩʠʩʪʝʤʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʩʪʨʫʢʪʫʨʽ ʩʠʩʪʝʤʠ ʪʘ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʜʽ. 

2.9. ʄʦʜʝʣʽ ʟʨʽʣʦʩʪʽ ʚ ʢʝʨʫʚʘʥʥʽ ʚʠʤʦʛʘʤʠ  

ʄʦʜʝʣʴ ʟʨʽʣʦʩʪʽ ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʚʦʨʝʥʥʷ ʇɿ ï ʮʝ ʝʚʦʣʶʮʽʡʥʘ 

ʤʦʜʝʣʴ ʨʦʟʚʠʪʢʫ ʟʜʘʪʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʨʦʟʨʦʙʣʷʪʠ ʇɿ. 

ʋ ʣʠʩʪʦʧʘʜʽ 1986 ʨ. ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʽʥʩʪʠʪʫʪ Software 

Engineering Institute (SEI) ʩʧʽʣʴʥʦ ʟ Mitre Corporation ʧʦʯʘʣʠ ʘʥʘʣʽ-

ʟʫʚʘʪʠ ʟʨʽʣʩ̔ʪɹ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. ʈʦʟʨʦʙʣʝʥʥʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʚʠʢʣʠ-

ʢʘʥʦ ʟʘʧʠʪʦʤ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʷʜʫ ʥʘ ʥʘʜʘʥʥʷ ʤʝ-

ʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʩʫʙʧʽʜʨʷʜʥʠʢʽʚ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. ʈʝʘʣʴʥʘ ʞ 

ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʣʘ ʚ ʥʝʟʜʘʪʥʦʩʪʽ ʢʝʨʫʚʘʪʠ ʚʝʣʠʢʠʤʠ ʧʨʦʝʢʪʘʤʠ. ʋ 

ʙʘʛʘʪʴʦʭ ʢʦʤʧʘʥʽʷʭ ʧʨʦʝʢʪʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʽ ʟʥʘʯʥʠʤ ʟʘʧʽʟʥʝʥʥʷʤ ʽ 

ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʙʶʜʞʝʪʫ. ʅʝʦʙʭʽʜʥʦ ʙʫʣʦ ʟʥʘʡʪʠ 

ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. 
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ʋ ʚʝʨʝʩʥʽ 1987 ʨ. SEI ʚʠʧʫʩʪʠʚ ʢʦʨʦʪʢʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦ-

ʙʣʝʥʥʷ ʇɿ ʟ ʦʧʠʩʦʤ ʾʭ ʨʽʚʥʽʚ ʟʨʽʣʦʩʪʽ, ʘ ʪʘʢʦʞ ʦʧʠʪʫʚʘʣʴʥʠʢ, ʱʦ 

ʧʨʠʟʥʘʯʘʚʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʘʧʨʷʤʽʚ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ, ʷʢ̔ ʧʦʪ-

ʨʝʙʫʶʪʴ ʽʩʪʦʪʥʠʭ ʟʤʽʥ. ʆʜʥʘʢ ʙʽʣʴʰʽʩʪʴ ʢʦʤʧʘʥʽʡ ʨʦʟʛʣʷʜʘʣʠ ʪʘʢʠʡ 

ʦʧʠʪʫʚʘʣʴʥʠʢ ʷʢ ʛʦʪʦʚʫ ʤʦʜʝʣ,ɹ ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʯʝʨʝʟ ʯʦʪʠʨʠ ʨʦʢʠ 

ʡʦʛʦ ʧʝʨʝʪʚʦʨʠʣʠ ʚ ʨʝʘʣʴʥʫ ʤʦʜʝʣʴ ʟʨʽʣʦʩʪʽ ʜʣʷ ʇɿ (CMM). ʇʝʨʰʫ 

ʚʝʨʩʽ ʁʉʄʄ (1991 ʨ.) ʫ 1992 ʨ. ʧʝʨʝʛʣʷʥʫʣʠ ʫʯʘʩʥʠʢʠ ʨʦʙʦʯʦʾ  

ʟʫʩʪʨʯ̔,̔ ʫ ʷʢʽʡ ʙʨʘʣʠ ʫʯʘʩʪʴ ʙʣʠʟʴʢʦ 200 ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʇɿ. 

2.9.1. ʈʽʚʥʽ ʟʨʽʣʦʩʪʽ ʚ ʧʨʦʮʝʩʘʭ ʨʦʟʨʦʙʣʝʥʥʷ  
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʈʽʚʝʥʴ ʟʨʽʣʦʩʪʽ 1 (ʧʦʯʘʪʢʦʚʠʡ). ʅʘʡʧʨʠʤʽʪʠʚʥʽʰʠʡ ʩʪʘʪʫʩ ʦʨʛʘ-

ʥʽʟʘʮʽʾ, ʷʢʘ ʟʜʘʪʥʘ ʨʦʟʨʦʙʣʷʪʠ ʇɿ. ʆʨʛʘʥʽʟʘʮʽʷ ʥʝ ʤʘʻ ʯʽʪʢʦ ʫʩʚʽʜʦ-

ʤʣʝʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʽ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ  

ʮʽʣʢʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ ʨʦʟʨʦʙʥʠʢʽʚ. 

ʋʩʧʽʭ ʦʜʥʦʛʦ ʧʨʦʝʢʪʫ ʥʝ ʛʘʨʘʥʪʫʻ ʫʩʧʽʭ ʽʥʰʦʛʦ. ʇʦ ʟʘʚʝʨʰʝʥʥʽ 

ʧʨʦʝʢʪʫ ʥʝ ʬʽʢʩʫʶʪʴʩʷ ʜʘʥʽ ʱʦʜʦ ʪʨʫʜʦʚʠʪʨʘʪ ʽ ʷʢʩ̔ʪɹ. ʇʨʦʮʝʩʠ 

ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʟʨʽʣʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʭʘʦʪʠʯʥʽʩʪʶ, ʨʝʘʢʪʠʚʥʽʩ-

ʪ ,ʁ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʶ. ʍʦʯʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʚʠʨʦʙʣʷʶʪʴ ʜʦʩʠʪʴ ʷʢʽʩʥʽ ʧʨʦʜʫʢʪʠ. 

ʈʽʚʝʥʴ ʟʨʽʣʦʩʪʽ 2 (ʢʝʨʦʚʘʥʠʡ ʨʽʚʝʥʴ). ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʦʧʠʩʘʥʦ 

ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ, ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʦʜʥʦʨʘʟʦʚʦ. ʊʦʙʪʦ 

ʧʨʦʝʢʪʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ. 

ʇʨʦʮʝʩʠ ʢʝʨʦʚʘʥʽ, ʚʦʥʠ ʧʣʘʥʫʶʪʴʩʷ, ʚʠʢʦʥʫʶʪʴʩʷ, ʚʠʤʽʨʶʶʪʴʩʷ  

ʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ. ʅʘ ʨʽʚʥʽ 2 ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʽʚ  

ʽ ʧʨʦʤʽʞʥʽ ʧʨʦʜʫʢʪʠ, ʘ ʪʘʢʦʞ ʫʩʪʘʥʦʚʣʝʥʽ ʦʩʥʦʚʥʽ ʧʨʘʢʪʠʢʠ ʢʝʨʫ-

ʚʘʥʥʷ ʧʨʦʝʢʪʦʤ. ʎʽ ʟʘʩʦʙʠ ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʫʚʘʪʠ ʧʨʦʝʢʪʦʤ, ʧʨʦʪʝ 

ʜʘʶʪʴ ʬʨʘʛʤʝʥʪʘʨʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʴʦʛʦ. ɺʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʤʦʞ-

ʥʘ ʫʷʚʠʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʶ çʯʦʨʥʠʭ ʷʱʠʢʽʚè ʽ ʨʝʘʣʴʥʝ ʙʘʯʝʥʥʷ ʧʨʦʝʢ-

ʪʫ ʤʦʞʣʠʚʝ ʣʠʰʝ ʥʘ ʧʨʦʤʽʞʥʠʭ ʝʪʘʧʘʭ. 

ʈʽʚʝʥʴ ʟʨʽʣʦʩʪʽ 3 (ʨʽʚʝʥʴ ʚʠʟʥʘʯʝʥʦʩʪʽ). ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʚʠʟʥʘ-

ʯʝʥʦ ʧʨʦʮʝʩʠ, ʩʪʘʥʜʘʨʪʠ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʤʝʞʘʭ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʨʦʮʝʩʠ 

ʦʧʠʩʘʥʦ ʥʝ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʦʛʦ ʧʨʦʝʢʪʫ, ʘ ʥʘ ʨʚ̔ʥʽ ʚʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʟʚô̫ ʟʢʠ ʽ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʣʽʧʰʠʪʠ ʢʝ-

ʨʫʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʟʨʽʣʦʩʪʽ ʩʪʘʻ ʚʠʜʠʤʦʶ ʚʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ 

çʯʦʨʥʠʭ ʷʱʠʢ̔ ʚè. ʎʷ ʚʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ ʚʽʜʦʙʨʘʞʘʻ ʩʧʦʩʽʙ, ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʦʨʛʘʥʽʟʘʮʽʾ. 
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ʈʽʚʝʥʴ ʟʨʽʣʦʩʪʽ 4 (ʢʽʣʴʢʽʩʥʦ-ʢʝʨʦʚʘʥʠʡ). ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʜʦʩʷʛ-

ʥʫʪʦ ʚʩʽ ʮʽʣʽ ʨʽʚʥʽʚ 1ï3. ʆʙʨʘʥʦ ʩʫʙʧʨʘʢʪʠʢʠ, ʷʢʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʽʥʰʠʭ ʢʽʣʴʢʽʩʥʠʭ ʪʝʭʥʽʢ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʪ-

ʨʦʣʁʚʘʪʠ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʽʚ. ɻʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʮʴʦʛʦ  

ʨʽʚʥʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʜʙʘʯʫʚʘʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʽ ʤʦʞʣʠʚʦʩʪʽ ʥʝʶ (ʝʬʝʢʪʠʚʥʩ̔ʪʶ) ʢʝʨʫʚʘʪʠ. ʅʘ ʨʽʚʥʽ 4  

ʧʝʚʥʽ ʧʨʦʮʝʩʠ ʢʽʣʴʢʽʩʥʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʽʢ. 

ʈʽʚʝʥʴ ʟʨʽʣʦʩʪʽ 5 (ʧʦʩʪʽʡʥʝ ʧʦʣʽʧʰʝʥʥʷ, ʦʧʪʠʤʽʟʘʮʽ ̫ʧʨʦʮʝʩʽʚ). ʅʘ 

ʮʴʦʤʫ ʨʽʚʥʽ ʥʘʷʚʥʽ ʪʦʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʟ-

ʥʝʩ-ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʩʪʽʡʥʦ ʡ ʝʬʝʢʪʠʚʥʦ ʾʭ ʧʦʣʽʧʰʫʚʘʪʠ ʯʝʨʝʟ 

ʨʦʟʚʠʪʦʢ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʽʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ. 

2.9.2. ʈʦʟʚʠʪʦʢ ʤʦʜʝʣʽ ʟʨʽʣʦʩʪʽ ʚ ʢʝʨʫʚʘʥʥʽ ʧʨʦʮʝʩʘʤʠ 

CMMI ï ʮʝ ʥʘʙʽʨ ʤʦʜʝʣʝʡ (ʤʝʪʦʜʦʣʦʛʽʡ) ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʥʘʙʽʨ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ ʚʠʛʣʷʜʽ ʧʨʘʢʪʠʢ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʠʭ, ʥʘ ʜʫʤʢʫ ʨʦʟʨʦʙ-

ʥʠʢʽʚ ʤʦʜʝʣʽ, ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʮʽʣʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʚʥʦʾ ʨʝʘʣʽ-

ʟʘʮʽʾ ʧʝʚʥʠʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ. 

CMMI ʩʪʘʣʘ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʨʚʠʥʥʦʾ ʤʦ-

ʜʝʣʽ (CMM), ʱʦ ʧʦʛʣʠʥʫʣʘ ʨʷʜ ʽʥʰʠʭ. ʋ ʩʝʨʝʜʠʥʽ 1980-ʭ ʨʦʢʽʚ ʧʝ-

ʨʝʜ ʤʽʥʽʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʠ ʉʐɸ ʧʦʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʥʘ ʾʭ ʟʘʤʦʚʣʝʥʥʷ ʇɿ. ʆʩʢʽʣʴʢʠ ʢʦʰʪʠ ʙʫʣʠ 

ʙʶʜʞʝʪʥʽ, ʘ ʙʶʜʞʝʪ ʟʘʟʚʠʯʘʡ ʧʣʘʥʦʚʠʡ, ʢʨʽʤ ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ, 

ʚʠʢʦʥʘʚʝʮɹ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠ ʟʘʤʦʚʣʝʥʥʷ ʚ ʧʨʠʟʥʘʯʝʥʠʡ ʪʝʨʤʽʥ ʽ 

ʚ ʤʝʞʘʭ ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʙʶʜʞʝʪʫ. 

ʇʨʦʙʣʝʤʫ ʚʠʨʽʰʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʦʾ ʤʦʜʝʣʽ, ʥʘ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʷʢʽʡ ʦʮʽʥʶʚʘʣʠʩʷ ʚʩʽ ʧʦʪʝʥʮʽʡʥʽ ʚʠʢʦʥʘʚʮʽ ʟʘʤʦʚʣʝʥʥʷ ʤʽʥʽ-

ʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ. ʈʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʥʘ Software 

Engineering Institute, ʩʪʚʦʨʝʥʠʡ ʥʘ ʙʘʟʽ Carnegie Mellon University 

(ʇʽʪʪʩʙʫʨʛ, ʰʪʘʪʫ ʇʝʥʩʽʣʴʚʘʥʽʷ). 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʢʣʶʯʦʚʽ ʘʢʪʠʚ-

ʥʦʩʪʽ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥ ̔ʇɿ, ʽ ʧʦʚô̫ ʟʘʥ ̔ʟ ʥʠʤʠ ʨʠ-

ʟʠʢʠ. ɸʥʘʣʽʟʫʚʘʣʠʩʷ ʷʢ best practices ï ʧʨʘʢʪʠʢʠ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʫʩ-

ʧʽʰʥʦ ʫʥʠʢʥʫʪʠ ʘʙʦ ʧʦʤô̫ ʢʰʠʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʨʠʟʠʢ, ʪʘʢ ʽ worst 

practices ï ʪʠʧʦʚʽ ʧʦʤʠʣʢʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʠʚʫ ʪʝʨʤʽʥʽʚ ʪʘ ʧʝ-

ʨʝʚʠʱʝʥʥʷ ʙʶʜʞʝʪʽʚ. ɼʣʷ ʢʦʞʥʦʾ ʢʣʶʯʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʘʙʦ ʮʽʣʽ) 

ʤʦʜʝʣʴ ʧʨʦʧʦʥʫʻ ʨʷʜ ʧʨʘʢʪʠʢ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʫʩʫʥʫʪʠ ʘʙʦ ʽʩʪʦʪʥʦ 
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ʟʤʝʥʰʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʝʢʪʥʽ ʨʠʟʠʢʠ. ɸʢʪʠʚʥʦʩʪʽ ʙʫʣʠ ʟʛʨʫʧʦʚʘʥʽ 

ʚ ʪʘʢ ʟʚʘʥʽ ʧʨʦʮʝʩʥʽ ʦʙʣʘʩʪʽ. ʋ 1987 ʨ. ʟô̫ ʚʠʚʩʷ ʧʨʦʦʙʨʘʟ ʤʘʡʙʫʪ-

ʥʴʦʾ ʤʦʜʝʣʽ (ʘʥʢʝʪʘ), ʷʢʘ ʤʽʩʪʠʣʘ ʚʩʴʦʛʦ 85 ʧʨʦʮʝʩʥʠʭ ʽ 16 ʪʝʭʥʦʣʦ-

ʛʽʯʥʠʭ ʧʠʪʘʥʴ, ʚʽʜʧʦʚʽʜʽ ʥʘ ʷʢʽ ʽ ʚʠʟʥʘʯʘʣʠ ʦʮʽʥʶʚʘʥʫ ʢʦʤʧʘʥʽʶ ʜʦ 

ʦʜʥʦʛʦ ʟ ʧô̫ ʪʠ ʨʽʚʥʽʚ ʟʨʽʣʦʩʪʽ. ɿʛʦʜʦʤ ʟʤʽʥʶʚʘʣʠʩʷ ʣʠʰʝ ʢʽʣɹʢʽʩʪʴ ʽ 

ʟʤʽʩʪ ʧʨʦʮʝʩʥʠʭ ʛʘʣʫʟʝʡ.  

2.9.3. ʇʨʦʮʝʩʥʽ ʛʘʣʫʟʽ 

ʇʨʦʮʝʩʥʽ ʛʘʣʫʟʽ ï ʮʝ ʪʝ, ʟ ʯʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʚʩʷ ʤʦʜʝʣʴ. CMMI 

ʚʠʟʥʘʯʘʻ ʩʪʘʥʜʘʨʪʥʽ ʧʨʦʮʝʩʥʽ ʛʘʣʫʟʽ, ʜʣʷ ʢʦʞʥʦʾ ʟ ʷʢʠʭ ʽʩʥʫʻ ʨʷʜ 

ʮʽʣʝʡ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʷʛʥʫʪʽ ʟ ʫʧʨʦʚʘʜʞʝʥʥ̫ ʤ CMMI ʚ ʮʽʡ 

ʧʨʦʮʝʩʥʡ̔ ʛʘʣʫʟʽ. ɼʝʷʢʽ ʮʽʣʽ ʻ ʫʥʽʢʘʣʴʥʠʤʠ ï ʾʭ ʥʘʟʠʚʘʶʪʴ ʩʧʝʮʽʘʣʴ-

ʥʠʤʠ. ɿʘʛʘʣʴʥʽ ʮʽʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦ ʢʽʣʴʢʦʭ ʧʨʦʮʝʩʥʠʭ ʛʘʣʫʟʝʡ. 

ʎʽʣʽ ʜʦʩʷʛʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʢ; ʪʘʢ ʩʘʤʦ, ʷʢ ̔ 

ʮʽʣʽ, ʧʨʘʢʪʠʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʩʧʝʮʽʘʣʴʥʽ ʪʘ ʟʘʛʘʣʥɹʽ. 

ʇʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʥʠʭ ʛʘʣʫʟʝʡ: 

1. ʄʝʥʝʜʞʤʝʥʪ ʚʠʤʦʛ (Requirements Management) ï ʢʝʨʫʚʘʥʥʷ 

ʚʠʤʦʛʘʤʠ ʜʦ ʧʨʦʜʫʢʪʽʚ ʧʨʦʝʢʪʫ ʘʙʦ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʜʫʢʪʫ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʚʠʤʦʛʘʤʠ ʽ ʧʣʘʥʘʤʠ ʧʨʦʝʢʪʫ. 

2. ʇʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʫ (Project Planning) ï ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʧʽʜʪ-

ʨʠʤʘʥʥʷ ʧʣʘʥʽʚ ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʚʠʪʦʢ ʧʨʦʝʢʪʫ. 

3. ʄʦʥʽʪʦʨʠʥʛ ʽ ʢʦʥʪʨʦʣʴ ʧʨʦʝʢʪʫ (Project Monitoring and Control) ï 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʩʪʘʜʽʾ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʫ ʟ ʫʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʜʽʡ ʫ ʨʘʟʽ ʽʩʪʦʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʣʘʥʫ. 

4. ʄʝʥʝʜʞʤʝʥʪ ʜʦʛʦʚʦʨʽʚ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ (Supplier Agreement 

Management) ï ʢʝʨʫʚʘʥʥʷ ʧʨʠʜʙʘʥʥʷʤ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʚʽʜ ʟʦʚʥʽʰ-

ʥʽʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʟ ʷʢʠʤʠ ʫʢʣʘʜʝʥʦ ʜʦʛʦʚʦʨʠ. 

5. ɺʠʤʽʨʶʚʘʥʥʷ ʽ ʘʥʘʣʽʟ (Measurement and Analysis) ï ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥ̫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴ-

ʩʷ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʪʨʝʙ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. 

6. ʆʮʽʥʶʚʘʥʥʷ (ʛʘʨʘʥʪʫʚʘʥʥʷ) ʷʢʦʩʪʽ ʪʦʚʘʨʽʚ ʽ ʧʨʦʮʝʩʽʚ (Process 

and Product Quality Assurance) ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʘʥʥʷ ʪʘ ʢʝʨʫ-

ʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʣʝʡ ʧʨʦʮʝʩʽʚ ʽ ʧʦʚô̫ ʟʘʥʠʭ ʟ ʥʠʤʠ ʧʨʦʜʫʢʪʽʚ 

ʨʦʙʦʪʠ. 

7. ʂʦʥʬʽʛʫʨʘʮʽʡʥʠʡ ʤʝʥʝʜʞʤʝʥʪ (Configuration Management) ï 

ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʨʦʙʦʪʠ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʥʬʽʛʫʨʘʮʽʡ, ʢʦʥʬʽʛʫʨʘʮʽʡ-

ʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʡʥʦʛʦ ʘʫʜʠʪʘ. 
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8. ʈʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ (Requirements Development) ï ʟʙʠʨʘʥʥʷ ʡ 

ʘʥʘʣʽʟ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʧʨʦʜʫʢʪʽʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʜʫʢʪʽʚ. 

9. ʊʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ (Technical Solution) ï ʨʦʟʨʦʙʣʝʥʥʷ, ʜʠʟʘʡʥ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʽʰʝʥʴ ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʦʛ. ʈʽʰʝʥʥʷ, ʜʠʟʘʡʥ 

ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʨʘʞʝʥʽ ʧʨʦʜʫʢʪʘʤʠ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʜʫʢʪʽʚ ʽ 

ʧʦʚô̫ ʟʘʥʠʤʠ ʟ̔ ʮʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʨʦʮʝʩʘʤʠ. 

10. ɯʥʪʝʛʨʘʮʽʷ ʧʨʦʜʫʢʪʫ (Product Integration) ï ʩʢʣʘʜʘʥʥʷ (ʤʦʥ-

ʪʫʚʘʥʥʷ) ʧʨʦʜʫʢʪʫ ʟ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ, ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ, ʾʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʚʠʧʫʩʢ ʧʨʦʜʫʢʪʫ. 

11. ɺʝʨʠʬʽʢʘʮʽʷ (Verification) ï ʛʘʨʘʥʪʫʚʘʥʥʷ ʪʦʛʦ, ʱʦ ʦʙʨʘʥʽ 

ʧʨʦʜʫʢʪʠ ʨʦʙʦʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʧʦʥʦʚʘʥʠʤ ʚʠʤʦʛʘʤ. 

12. ɺʘʣʽʜʘʮʽʷ (Validation) ï ʜʝʤʦʥʩʪʨʘʮʽʷ ʪʦʛʦ, ʱʦ ʧʨʦʜʫʢʪ ʽ ʡʦ-

ʛʦ ʢʦʤʧʦʥʝʥʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭ ʧʝʨʝʜʙʘʯʝʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥ ʁʚ ʧʝ-

ʨʝʜʙʘʯʫʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠɦʽ. 

2.9.4. ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ CMMI 

ɺʠʢʦʨʠʩʪʘʥʥʷ CMMI ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʘʮʽʾ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʽʚ, ʫʩʪʘʥʦʚʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʘ ʪʘ-

ʢʦʞ ʫʧʨʦʚʘʜʠʪʠ ʜʘʥʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʉʄʄ/CMMI ʜʦʟʚʦʣʷʻ ʧʦʣʽʧʰʠʪʠ ʩʪʨʫʢʪʫʨʫ ʡ ʷʢ-

ʽʩʪʴ ʧʨʦʮʝʩʽʚ (ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʚ ʧʨʦʛʨʘʤʥʠʭ ʨʦʟʨʦʙʣʝʥʥʷʭ ï ʮʝ 

ʧʨʦʙʣʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʘ ʥʝ ʪʝʭʥʽʯʥʽ ʧʨʦʙʣʝʤʠ), ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴ-

ʥʦ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʨʦʟʨʦʙʦʢ ʽ ʦʩʚʦʾʪʠ ʧʨʦʮʝʩʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩ-

ʥʦʚʦʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʽ ʨʦʟʰʠʨʝʥʥʷ ʢʦʤʧʘʥʽʾ. 

ɺ ʦʩʥʦʚʫ CMM/CMMI ʧʦʢʣʘʜʝʥʦ ʧʦʥʷʪʪʷ ʧʨʦʮʝʩʫ, ʱʦ ʜʦʧʦʤʘ-

ʛʘʻ ʫʥʠʢʥʫʪʠ ʧʨʠʨʦʜʥʦʾ ʜʣʷ ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʝʥʜʝʥʮʽʾ ʟʚʠʥʫ-

ʚʘʯʫʚʘʪʠ ʚ ʥʝʚʜʘʯʘʭ ʣʶʜʝʡ. ɿʚʽʣʴʥʝʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ï ʥʝ ̒ ʚʠʨ̔-

ʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ. ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚʽʜʙʫʣʠʩʷ ʨʝʚʦʣʶʮʽʡʥʽ 

ʟʤʽʥʠ ʚ ʪʝʭʥʦʣʦʛʽʾ, ʦʜʥʘʢ ʧʨʦʙʣʝʤʠ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ 

ʟʘʣʠʰʠʣʠʩʷ. ʋ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʪʝʭʥʦʣʦʛʽʷ ʪʘʢʦʞ ʥʝ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ. 

ʎʽʥʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʣʷʪʠ ʽ  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʚʠʱʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʤʘʡʙʫʪʥʽʭ ʧʨʦʝʢʪʘʭ. ʉʘʤʝ 

ʥʘ ʮʽʡ ʧʝʨʝʜʫʤʦʚʽ ʽ ʙʘʟʫʻʪʴʩʷ CMMI. 

ʉʄʄ ʪʘ CMMI ï ʮʝ ʤʦʜʝʣʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʘʞʣʠʚʽ ʝʣʝʤʝʥʪʠ ʧʨʦʮʝ-

ʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʜʽʷʣʴʥʦʩʪʽ, ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦ-

ʨʠʩʪʘʥʽ ʷʢ ʢʝʨʽʚʥʠʮʪʚʦ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʧʦʣʽʧʰʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ. ɺ ʦʬʽʮʽʡʥʠʭ ʚʠʜʘʥʥʷʭ ʤʦʜʝʣʽ ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʚʦʥʘ ʥʝ 
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ʤʽʩʪʠʪʴ ʧʨʦʮʝʩʽʚ ʘʙʦ ʾʭ ʦʧʠʩʫ. ʈʝʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʦʨʛʘʥʽ-

ʟʘʮʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʝʟʣʽʯʽ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʩʧʝʮʠʬʽʢʫ ʙʽʟʥʝʩʫ, 

ʩʪʨʫʢʪʫʨʫ ʽ ʨʦʟʤʽʨ ʦʨʛʘʥʽʟʘʮʽʾ. 

2.10. ʐʢʘʣʘ ʨʽʚʥʽʚ ʟʨʽʣʦʩʪʽ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʽʜʭʜ̔ ʜʦ ʢʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ 
ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʚʠʤʦʛ ʜʦ ʧʨʦʝʢʪʽʚ. 
ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʻ ʰʢʘʣʘ ʟʨʽʣʦʩʪʽ ʢʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ 
(Requirements Management Maturity), ʷʢʫ ʚʧʝʨʰʝ ʦʧʠʩʘʚ ʧʨʘʮʽʚʥʠʢ 
Rational Software ɼʞʠʤ ʍʴʶʤʘʥ ʫ 2003 ʨ. 
ʊʝʨʤʽʥ çʟʨʽʣʽʩʪʴè ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʦʚʥʠʡ ʪʘ ʟʘʢʽʥʯʝʥʠʡ ʨʦʟʚʠ-

ʪʦʢ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʩʠʩʪʝʤʠ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʧʨʦʝʢʪʘʤʠ ʽ ʬʦʨʤʫʚʘʥʥ ̫
ʚʠʤʦʛ ʜʦ ʥʠʭ ʥʝʦʙʭʽʜʥʦ ʫʥʠʢʘʪʠ ʚʠʧʘʜʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʟʘʢʽʥʯʝ-
ʥʠʭ ʩʠʩʪʝʤ ʘʙʦ ʩʠʩʪʝʤ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ ʤʦʜʠʬʽʢʘʮʽʾ. ʋ ʚʠ-
ʧʘʜʢʫ ʨʦʙʦʪʠ ʟ ʛʥʫʯʢʦ  ʁʤʝʪʦʜʦʣʦʛʽʻ  ʁʧʨʦʝʢʪʫʚʘʥʥʷ ʘʙʦ ʙʝʟʫʧʠʥ-
ʥʦʛʦ ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʩʠʩʪʝʤ ʙʘʞʘʥʠʤʠ  ̒ʧʨʦʤʽʞʥʽ ʚʠʤʦʛʠ, ʷʢʽ ʦʧʠ-
ʩʫʚʘʪʠʤʫʪʴ ʢʽʥʮʝʚʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ.  
ʇʨʦʝʢʪʫʁʯʠ ʙʫʜʴ-ʷʢʽ ʩʠʩʪʝʤʠ, ʪʨʝʙʘ ʨʦʟʫʤʽʪʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʧʦ-

ʪʨʝʙʫʻ ʚʠʪʨʘʪ; ʫ ʢʦʥʪʝʢʩʪʽ ʙʽʟʥʝʩʫ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʠʡ-
ʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʦʙʩʷʛʠ ʽʥʚʝʩʪʠʮʽʡ ʫ ʚʣʘʩʥʠʡ ʨʦʟʚʠʪʦʢ. ʆʨʛʘʥʽʟʘʮʽʷ 
ʧʦʚʠʥʥʘ ʯʽʪʢʦ ʫʩʚʽʜʦʤʣʶʚʘʪʠ, ʷʢʽ ʚʠʛʦʜʠ ʚʦʥʘ ʧʨʠ ʮʴʦʤʫ ʦʪʨʠʤʫʻ ʽ 
ʯʠ ʧʦʢʨʠʚʘʶʪʴ ʦʯʽʢʫʚʘʥʽ ʚʠʛʦʜʠ ʟʘʧʣʘʥʦʚʘʥʽ ʚʠʪʨʘʪʠ. 
ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʰʢʘʣʫ ʨʽʚʥʽʚ ʟʨʽʣʦʩʪʽ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʚʠʤʦ-

ʛʘʤʠ, ʧʦʙʫʜʦʚʘʥʫ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʤʦʜʝʣʣʶ CMMI.  
ʈʽʚʝʥʴ 0. ɺʽʜʩʫʪʥʽʩʪʴ ʚʠʤʦʛ.  
ʈʽʚʝʥʴ 1. ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʚʠʤʦʛ.  
ʈʽʚʝʥʴ 2. ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʤʦʛ.  
ʈʽʚʝʥʴ 3. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʚʠʤʦʛ.  
ʈʽʚʝʥʴ 4. ʊʨʘʩʫʚʘʥʥʷ ʚʠʤʦʛ.  
ʈʽʚʝʥʴ 5. ɯʥʪʝʛʨʘʮʽʷ ʚʠʤʦʛ.  
ʎʽ ʨʽʚʥʽ ʥʽʷʢ ʥʝ ʧʦʚô̫ ʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʘʣʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ʊʘʢ, 

ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʷ 5 (ʽʥʪʝʛʨʘʮʽʷ ʚʠʤʦʛ) ʟʨʽʣʦʩʪʽ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ 
ʚʠʤʦʛʘʤʠ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʷʢ ʤʽʥʽʤʫʤ ʨʽʚʝʥʴ 3 (ʧʨʦʮʝʩʠ ʚʠʟʥʘ-
ʯʝʥʽ ʥʘ ʨʽʚʥʽ ʚʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ) ʟʘ ʤʦʜʝʣʣʶ CMMI. ʆʜʥʘʢ ʮʝ ʥʝ ʻ 
ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʥʘʩʣʽʜʢʦʤ, ʦʩʢʽʣʴʢʠ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʨʽ-
ʣʦʩʪʽ ʚ ʦʜʥʦʤʫ ʧʨʦʮʝʩʽ ʥʝ ʛʘʨʘʥʪʫʻ ʟʘʛʘʣʴʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʟʨʽʣʦʩʪʽ 
ʦʨʛʘʥ̔ʟʘʮʽʾ. 
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2.11. ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʛʣʦʩʘʨʽʶ ʪʝʨʤʽʥʽʚ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ IEEE, ʱʦ 

ʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʥʠʤ ʛʣʦʩʘʨʽʻʤ, ʚʠʤʦʛʘ ï ʮʝ: 

ï ʫʤʦʚʠ ʘʙʦ ʤʦʞʣʠʚʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʢʦʨʠʩʪʫʚʘʯʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ ʘʙʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ; 

ï ʫʤʦʚʠ ʘʙʦ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʧʦʚʠʥʥʘ ʤʘʪʠ ʩʠʩʪʝʤʘ ʘʙʦ ʩʠʩʪʝʤʥʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʱʦʙ ʚʠʢʦʥʘʪʠ ʢʦʥʪʨʘʢʪ ʘʙʦ ʟʘʜʦʚʦʣʴʥʷʪʠ ʩʪʘʥʜʘʨʪʠ, 

ʩʧʝʮʠʬʽʢʘʮʽ ʾʘʙʦ ʽʥʰ ̔ʬʦʨʤʘʣʴʥ ̔ʜʦʢʫʤʝʥʪʠ; 

ï ʜʦʢʫʤʝʥʪʦʚʘʥʝ ʧʦʜʘʥʥʷ ʫʤʦʚ ʘʙʦ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʽʚʥʽʚ 1 ʽ 2. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ISO/IEC 29148  

ʚʠʤʦʛʘ ï ʮʝ ʪʚʝʨʜʞʝʥʥʷ, ʷʢʝ ʽʜʝʥʪʠʬʽʢʫʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ, ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʠ ʦʙʤʝʞʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʫ ʘʙʦ ʧʨʦʮʝʩʫ. 

ɺʠʤʦʛʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ï ʦʜʠʥʠʯʥʽʩʪʴ; 

ï ʟʘʚʝʨʰʝʥʽʩʪʴ; 

ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ; 

ï ʘʪʦʤʘʨʥʽʩʪʴ; 

ï ʩʧʦʩʪʝʨʝʞʫʚʘʥʽʩʪʴ; 

ï ʘʢʪʫʘʣʴʥʽʩʪʴ; 

ï ʟʜʽʡʩʥʝʥʽʩʪʴ; 

ï ʥʝʜʚʦʟʥʘʯʥʽʩʪʴ; 

ï ʦʙʦʚô̫ ʟʢʦʚʽʩʪʴ; 

ï ʚʝʨʠʬʽʢʦʚʘʥʽʩʪʴ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ITILv3 ʫʩʽ ʚʠʤʦʛʠ ʚ ʧʨʦʝʢʪʽ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 

ʪʘʢʽ ʛʨʫʧʠ: 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʽ (Functional) ï ʨʝʘʣʽʟʫʶʪʴ ʩʘʤʫ ʙʽʟʥʝʩ-ʬʫʥʢʮʽʶ; 

ï ʢʝʨʫʚʘʣʴʥʽ (Manageability) ï ʚʠʤʦʛʠ ʜʦ ʜʦʩʪʫʧʥʠʭ ʽ ʙʝʟʧʝʯʥʠʭ 

ʩʝʨʚʽʩʽʚ; ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʨʦʟʤʽʱʝʥʥʷ ʩʠʩʪʝʤʠ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʽ ʙʝʟ-

ʧʝʢʠ; 

ï ʝʨʛʦʥʦʤʽʯʥʽ (Usability) ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʩ̔ʪɹ ʨʦʙʦʪʠ ʢʽʥ-

ʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

ï ʘʨʭʽʪʝʢʪʫʨʥʽ (Architectural) ï ʚʠʤʦʛʠ ʜʦ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ; 

ï ʚʟʘʻʤʦʜʽʾ (Interface) ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʽʩʥʫʶ-

ʯʠʤʠ ʜʦʜʘʪʢʘʤʠ ʽ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʥʦʚʠʤ ʜʦʜʘʪʢʦʤ; 

ï ʩʝʨʚʽʩʥʦʛʦ ʨʽʚʥʷ (Service Level) ï ʦʧʠʩʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ʩʝʨʚʽʩʫ, 

ʷʢʽʩʪʴ ʡʦʛʦ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʽʥʰʽ ʷʢʽʩʥʽ ʘʩʧʝʢʪʠ, ʚʠʤʽʨʶʚʘʥʽ  

ʟʘʤʦʚʥʠʢʦʤ. 
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ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ: 

1. IBM Rational Requisite Pro. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Rational ï 

ʮʝ ʢʨʘʱʽ ʧʨʘʢʪʠʯʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʽ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʦʥʦʤʽʶ ʯʘʩʫ ʪʘ ʢʦʰʪʽʚ, ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʨʽʰʫʚʘʪʠ 

ʪʘʢʽ ʟʘʚʜʘʥʥ:̫ 

ï ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʫ ʜʦʨʦʙʦʢ ʽ ʧʨʠʰʚʠʜʰʝʥʥʷ ʚʠʭʦʜʫ ʥʘ ʨʠʥʦʢ 

ʟʘʚʜʷʢʠ ʩʧʽʣʴʥʽʡ ʨʦʙʦʪʽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʦʩʦʙʘʤʠ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʤʽ-

ʥʘʤʠ ʫ ʚʠʤʦʛʘʭ ʽ ʢʝʨʫʚʘʥʥʽ ʥʠʤʠ; 

ï ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʽ ʨʠʟʠʢʽʚ ʯʝʨʝʟ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥ; 

ï ʜʝʤʦʥʩʪʨʘʮʽʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛ ʟʘʚʜʷʢʠ ʾʭ ʧʦʚʥʦʤʫ ʚʽʜʩʪʝ-

ʞʝʥʥʶ. 

2. IBM Rational / Telelogic DOORS ï ʛʨʫʧʘ ʨʽʰʝʥʴ ʜʣʷ ʢʝʨʫʚʘʥʥʷ 

ʚʠʤʦʛʘʤʠ ʽ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʥʘʫʢʦʻʤʥʠʭ ʚʠʨʦʙʽʚ (ʘʚʽʘ-, ʩʫʜʥʦ-

ʙʫʜʫʚʘʥʥʷ, ʨʘʢʝʪʠ, ʘʚʪʦʤʦʙʽʣʽ ʪʦʱʦ). 

ʉʧʦʯʘʪʢʫ DOORS ʨʦʟʨʦʙʣʷʣʦʩʷ ʣʠʰʝ ʷʢ ʟʘʩʽʙ ʢʝʨʫʚʘʥʥʷ ʚʠʤʦ-

ʛʘʤʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. ʆʜʥʘʢ ʽʜʝʾ, ʟʘʢʣʘʜʝʥʽ ʚ DOORS, ʚʠ-

ʷʚʠʣʠʩʷ ʫʩʧʽʰʥʠʤʠ ʽ ʟʘʨʘʟ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʚʽʪʴ ʫ ʢʦʤ-

ʧʘʥʽʷʭ, ʷʢʽ ʥʝ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷʤ ʇɿ, ʘʣʝ ʟʤʫʰʝʥʽ ʢʦʥʪʨʦ-

ʣʶʚʘʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʚʟʘʻʤʦʟʘʣʝʞʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʧ̔ʜ 

ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ. 

3. ɯʥʰʝ ʇɿ. ɼʦʩʠʪʴ ʚʽʜʦʤʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ: 

ï Sybase PowerDesigner; 

ï OpenSource Requirements Management Tool; 

ï RequirementsWin ʪʘ ʽʥ. 

2.12. ʂʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʘʤʠ  
ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʾ ʟʤʽʥʠ ʚʠʤʦʛ 

ʆʩʢʽʣʴʢʠ ʚ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʝʢʪʘʭ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʤʝʥʝʜʞʝʨʠ ʽ ʧʨʦʛʨʘ-

ʤʽʩʪʠ, ʪʦ ʦʩʥʦʚʥʽ ʟʫʩʠʣʣʷ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʷʢ ʥʘ ʦʨʛʘʥʽʟʘʮʽ ʁʩʘʤʠʭ ʧʨʦ-

ʮʝʩʽʚ ʨʦʟʨʦʙʣʝʥʥʷ, ʪʘʢ ʽ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʜʥʠʤ ʟ ʧʦʰʠʨʝʥʠʭ ʧʨʠʡʦʤʽʚ ʢʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʝʢ-

ʪʘʤʠ ʻ ʤʝʪʦʜ ʧʽʜ ʥʘʟʚʦʶ çʙʘʟʦʚʽ ʪʽʢʝʪʠè. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʟʘʚʜʘʥʴ ʧʨʦʝʢʪʫ. ɿʘʚʜʘʥʥʷ ʤʘʩh-

ʪʘʙʫʶʪʴʩʷ ʚʽʜ 4 ʜʦ 16 ʛʦʜʠʥ ʨʦʟʨʦʙʣʝʥʥʷ. ʗʢʱʦ ʙʫʜʝ ʢʽʣʴʢʘ ʩʦʪʝʥʴ 

ʟʘʚʜʘʥʴ, ʾʭ ʤʦʞʥʘ ʦʙô̒ ʜʥʘʪʠ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʢʦʞʥʝ ʟʘʚʜʘʥʥʷ ʟ 

WBS ʩʪʚʦʨʶʻʪʴʩʷ ʪʽʢʝʪ ʫ ʪʨʝʢʝʨʽ ʟ ʧʦʚʥʦʶ ʧʦʩʪʘʥʦʚʢʦʶ ʥʘ ʢʦʥʪ-
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ʨʦʣʴ ʮɹ ʦʛʦ ʟʘʚʜʘʥʥʷ (ʪʘʢʦʞ ʮʶ ʜʽʶ ʤʦʞʥʘ ʨʝʘʣʟ̔ʦʚʫʚʘʪʠ ʚ ʙʫʜʴ-

ʷʢʽʡ ʩʠʩʪʝʤʽ, ʜʝ ʤʦʞʥʘ ʚʝʩʪʠ ʦʙʣʽʢ ʟʘʚʜʘʥʴ ʟʘ ʧʨʠʥʮʠʧʦʤ: 1 ʟʘʜʘ- 

ʯʘ = 1 ʩʪʨʽʯʢʘ). ʇʽʜʭʽʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʝʮʝʜʝʥʪʘʭ (use case, user 

story). ʊʽʢʝʪʠ ʤʘʶʪʴ ʽʥʜʠʢʘʪʦʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʥʘ ʯʠʻʤʫ ʙʦʮʽ ʚ ʜʘ-

ʥʠʡ ʤʦʤʝʥʪ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘʚʜʘʥʥʷ. ʋ ʤʽʨʫ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʚʜʘʥʥʷ 

(ʪʽʢʝʪʠ) ʟʜʘʶʪʴʩʷ ʟʘʤʦʚʥʠʢʫ ʽ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ 

ʦʪʨʠʤʫ̒ʪʴʩʷ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʚʽʜ ʟʘʤʦʚʥʠʢʘ. 

ʂʝʨʽʚʥʠʢʫ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʪʝʤʧʠ ʪʘ ʷʢʽʩʪʴ ʥʘ ʧʦ-

ʯʘʪʢʫ ʨʦʟʨʦʙʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʟʘʤʦʚʥʠʢʫ ʧʝʨʝʜʘʚʘʪʠʤʫʪʴ 

ʥʝʷʢʽʩʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʪʦ ʢʝʨʽʚʥʠʢ ʰʚʠʜʢʦ ʮʝ ʚʠʚ̫ʠʪʴ, ʽ ʟʤʦʞʝ ʩʢʦ-

ʨʠʛʫʚʘʪʠ ʩʠʪʫʘʮʽʶ ʡ ʦʪʨʠʤʘʪʠ ʥʦʚʠʡ ʚʽʜʛʫʢ). 
ɻʦʣʦʚʥʠʤ ʫ çʙʘʟʦʚʠʭ ʪʽʢʝʪʘʭè  ̒ʚʽʜʩʪʝʞʝʥʥʷ ʟʤʽʥ ʚʠʤʦʛ. ɿʤʽʥʠ 

ʚʠʤʦʛ ï ʮʝ ʦʜʥʘ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ IT-ʧʨʦʝʢʪʽʚ, ʽ ʩʘʤʝ ʪʦʤʫ ʚ 
ʥʠʭ ʥʝ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʥʮʠʧ çʚʦʜʦʩʧʘʜʫè (ʥʘʧʠʩʘʚ-
ʰʠ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ï ʟʨʦʙʠʚ). ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʢʝʨʫʚʘʥʥʷ  
IT-ʧʨʦʝʢʪʦʤ ʽ ʻ ʢʝʨʫʚʘʥʥʷʤ ʚʠʤʦʛʘʤʠ. ʇʨʠʯʦʤʫ ʚʠʤʦʛʠ ʟʤʽʥʶʶʪʴ 
ʚʩʽ ï ʽ ʚʝʣʠʢ ̔ʢʦʤʧʘʥʽʾ, ʽ ʚʥʫʪʨʽʰʥʽ ʟʘʤʦʚʥʠʢʠ ʽ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ  
ʬʽʨʤʠ. ʊʦʤʫ, ʤʘʶʯʠ ʙʘʟʦʚʽ ʪʽʢʝʪʠ, ʟʘʚʞʜʠ ʣʝʛʢʦ ʧʦʜʠʚʠʪʠʩʷ ʧʝʨ-
ʚʠʥʥʫ ʧʦʩʪʘʥʦʚʢʫ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʫʻʤʦ ʘʢʪʫʘʣʴʥʽ ʟʥʘʥʥʷ ʧʨʦ ʩʪʘʥ ʧʨʦʝʢʪʫ ʽ 

ʚʠʤʦʛʠ ʜʦ ʥʴʦʛʦ ʙʝʟ ʦʢʨʝʤʦʛʦ ʚʝʜʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʘʙʦ wiki ʟ ʘʢʪʫʘʣʴ-
ʥʠʤʠ ʚʠʤʦʛʘʤʠ. ɿʘʟʚʠʯʘʡ ʦʢʨʝʤʝ ʚʝʜʝʥʥʷ ʽʩʪʦʨʽʾ ʟʤʽʥʠ ʚʠʤʦʛ ʥʝ 
ʙʫʚʘʻ ʘʢʪʫʘʣʴʥʠʤ ʘʙʦ ʧʦʪʨʝʙʫʻ ʥʝʘʜʝʢʚʘʪʥʠʭ ʟʫʩʠʣʴ ʢʝʨʽʚʥʠʮʪʚʘ ʥʘ 
ʾʾ ʧʽʜʪʨʠʤʘʥʥʷ. ʊʘʢʦʞ ʮʽʣʢʦʤ ʨʝʘʣʴʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʩʪʘʥ ʧʨʦʝʢ-
ʪʫ, ʘʜʞʝ ʟʘʚʜʘʥʥʷ ʧʨʠʡʤʘʻ ʟʘʤʦʚʥʠʢ (ʪʦʙʪʦ ʟʘʤʽʩʪʴ ʘʙʩʪʨʘʢʪʥʠʭ  
çʫ ʥʘʩ ʤʘʡʞʝ ʚʩʝ ʛʦʪʦʚʦè, ʩʢʽʣʴʢʠ ʟʘʚʜʘʥʴ ʧʨʠʡʥʷʪʦ ʟʘʤʦʚʥʠʢʦʤ, ʩʢʽʣʴ-
ʢʠ ʚʽʜʧʨʘʚʣʝʥʦ ʥʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ, ʷʢʽ ʱʝ ʥʝ ʧʝʨʝʜʘʚʘʣʠʩʷ ʽ ʪ. ʽʥ.). 
ʋ ʩʢʣʘʜʥʠʭ ʧʨʦʝʢʪʘʭ ʜʫʞʝ ʚʘʞʣʠʚʦ ʩʧʦʯʘʪʢʫ ʦʪʨʠʤʘʪʠ ʩʪʘʙʽʣʴ-

ʥʫ ʚʝʨʩʽʶ, ʘ ʚʞʝ ʧʦʪʽʤ ʚʥʦʩʠʪʠ ʚ ʥʝʾ ʟʤʽʥʠ. 
ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʪʨʘʪʝʛʽ,ʾ ʪʦ ʧʦʪʨʽʙʥʦ ʧʨʘʛʥʫʪʠ ʷʢʦʤʦʛʘ ʰʚʠʜʰʝ 

ʚʠʧʫʩʢʘʪʠ ʧʝʨʰʫ ʚʝʨʩʽʶ, ʦʩʢʽʣʴʢʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʤʦʛʠ 
ʤʦʞʫʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʪʠʩʷ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ʉʬʦʨʤʫʣʶʡʪʝ ʧʦʥʷʪʪʷ ʚʠʤʦʛʠ. ʅʘʚʝʜʽʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʠʤʦʛ. 

2. ʏʠʤ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʪʘ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ? 

3. ʇʦʷʩʥʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʦʝʢʪʥʦʾ ʩʠʩʪʝʤʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

4. ʗʢʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʽ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʠʤʦ-

ʛʘʤʠ?  
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5. ʋʢʘʞʽʪʴ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʚʠʤʦʛ ʟ ʥʘʜʽʡʥʦʩʪʽ, ʟʨʫʯʥʦʩʪʽ, ʧʨʦʩʪʦʪʠ ʚʠ-
ʢʦʨʠʩʪʘʥʥʷ ʇɿ. 

6. ʉʬʦʨʤʫʣʶʡʪʝ ʚʠʤʦʛʠ ʜʦ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʤ ʨʝʜʘʢ-
ʪʦʨʦʤ.  

7. ʗʢʽ ʽʩʥʫʶʪʴ ʧʨʘʚʠʣʘ ʥʘʧʠʩʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ? 
8. ʅʘʟʚʽʪʴ ʪʘ ʧʨʦʢʦʤʝʥʪʫʡʪʝ ʩʧʦʩʦʙʠ ʟʘʧʠʩʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ. 

9. ʇʦʷʩʥʽʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʤʦʚʠ ʩʧʝʮʠʬʽʢʘʮʽʡ. 
10. ʇʦʷʩʥʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʘʣʽʟʫ ʨʝʘʣʽʟʦʚʥʦʩʪʽ ʚʠʤʦʛ. 
11. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ VORD ʧʦʷʩʥʽʪɹ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʛʨʦʰʝʡ ʟ 

ʙʘʥʢʦʤʘʪʘ. 
12. ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʮʝʥʘʨʽʾʚ ʧʦʢʘʞʽʪʴ ʧʦʨʷʜʦʢ ʟʘʤʦʚʣʝʥʥʷ ʢʥʠʛʠ ʚ 
ʝʣʝʢʪʨʦʥʥʽʡ ʙʽʙʣʽʦʪʝʮʽ. 

13. ʇʦʷʩʥʽʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʥʘ ʧʽʜʩʪʘʚʽ ʝʪʥʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 
14. ʗʢʽ ʝʪʘʧʠ ʧʝʨʝʜʫʶʪʴ ʝʪʘʧʫ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛʠ ʜʦ ʢʝʨʫʚʘʥʥ ̫ʚʠʤʦʛʘʤʠ? 
15. ʉʢʣʘʜʽʪʴ ʚʠʤʦʛʠ ʜʣʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʘʤʠ. ʇʨʦʘʥʘʣʽʟʫʡʪʝ 
ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

 

 
 

3. ʇʈʆʎɽʉʀ ɾʀʊʊɭɺʆɻʆ ʎʀʂʃʋ  
ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

3.1. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʆʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦ-
ʨʝʥʥʷ ʇɿ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʣʠʯʝʟʥʝ ʨʽʟʥʦ-
ʤʘʥʽʪʪʷ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʥʷ ʇɿ, ʽʩʥʫʶʪʴ ʬʫʥ-
ʜʘʤʝʥʪʘʣʴʥʽ ʙʘʟʦʚʽ ʧʨʦʮʝʩʠ, ʙʝʟ ʨʝʘʣʽʟʘʮʽʾ ʷʢʠʭ ʥʝ ʤʦʞʝ ʦʙʡ̔ʪʠʩʷ 
ʞʦʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʦʥʠ ʪʘʢʽ: 
ï ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʇɿ; 
ï ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ; 
ï ʘʪʝʩʪʘʮʽʷ ʇɿ; 
ï ʝʚʦʣʶʮʽʷ ʇɿ.  
ʇʽʜ ʤʦʜʝʣʣʶ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ ʨʦʟʫʤʽʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʝʪʘʧʽʚ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʘʙʩʪʨʘʛʫʶ-
ʯʠʩʴ ʚʽʜ ʜʨʙ̔ʥʠʭ ʜʝʪʘʣʝʡ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʡʦʛʦ ʝʪʘʧʽʚ. ɺʦʥʠ ʥʝ 
ʤʽʩʪʷʪʴ ʪʦʯʥʦʛʦ ʦʧʠʩʫ ʚʩʽʭ ʩʪʘʜʽʡ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ. ɸʣʝ ʚʦʥʠ 
ʻ ʢʦʨʠʩʥʠʤʠ ʘʙʩʪʨʘʢʮʽʷʤʠ, ʱʦ ʥʘʜʘʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʽ ʪʝʭʥʦʣʦʛʽʾ 
ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ. ʈʦʟʨʽʟʥʶʶʪʴ ʪʘʢʽ ʤʦʜʝʣʽ ʩʪʚʦʨʝʥʥʷ ʇɿ: 
ï ʢʘʩʢʘʜʥʫ; 
ï ʝʚʦʣʶʮʽʡʥʫ; 

ï ʬʦʨʤʘʣʴʥʫ; 
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ï iʥʢʨʝʤʝʥʪʥʫ; 

ï ʽʪʝʨʘʮʽʡʥʽ ʤʦʜʝʣʽ.  

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʥʘʙʫʣʠ ʢʘʩʢʘʜʥʘ ʽ ʝʚʦʣʶ-

ʮʽʡʥʘ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʩʠʩʪʝʤʥʠʭ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʧʦʚʩʶʜʥʦ, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡ ʥʝ ʜʦ-

ʪʨʠʤʫʶʪʴʩʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʥʘ ʧʽʜʩʪʘʚʽ ʨʘʥʽʰʝ 

ʩʪʚʦʨʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  

3.2. ʂʘʩʢʘʜʥʘ ʤʦʜʝʣʴ  

ʂʘʩʢʘʜʥʘ (ʚʦʜʦʩʧʘʜʥʘ) ʤʦʜʝʣʴ (ʨʠʩ. 3.1) ʚʽʜʧʦʚʽʜʘ ̒ʤʦʜʝʣ ̔ʞʠʪ-

ʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʦʚʽ ʝʪʘʧʠ ʮʽʻʾ ʤʦʜʝʣʽ ʚʽʜʦʙʨʘʞʘ-

ʶʪʴ ʫʩʽ ʙʘʟʦʚʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʇɿ. ɰʾ ʦʩʥʦʚʥʘ 

ʽʜʝʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʞʥʠʡ ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʦʯʠʥʘʻʪʴʩʷ ʣʠʰʝ 

ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʟʘʢʽʥʯʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ. 

 

 

ʈʠʩ. 3.1. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʇɿ 

 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʇɿ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʝʨʝʙʽʛʘʶʪʴ ʫ 

ʧʝʨʽʦʜ ʚʽʜ ʤʦʤʝʥʪʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʇɿ ʜʦ ʡʦʛʦ 

ʧʦʚʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʇɿ ʻ ʙʽʣʴʰ ʰʠʨʦʢʠʤ ʧʦʥʷʪʪʷʤ, 

ʥʽʞ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ. ʂʘʩʢʘʜʥʫ ʤʦʜʝʣʴ ʤʦʞʥʘ ʨʦʟʛʣʷ-

ʜʘʪʠ ʷʢ ʦʜʥʫ ʟ ʤʦʜʝʣʝʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. ɰʾ ʩʢʣʘʜʦʚʽ ʪʘʢʽ. 
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1. ɸʥʘʣʽʟ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ. ʏʝʨʝʟ ʢʦʥʩʫʣʴʪʘʮʽʡ ʽʟ ʟʘʤʦʚʥʠ-

ʢʦʤ ʇɿ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʦʙʤʝʞʝʥʥʷ ʽ ʮʽʣʽ 

ʩʪʚʦʨʚʁʘʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. 

2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽ ʇɿ. ʋ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʥʽ 

ʚʠʤʦʛʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʛʨʫʧʠ ʚʠʤʦʛ ʜʦ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ  ̔ ʇɿ  

ʩʠʩʪʝʤʠ. ʈʦʟʨʦʙʣʷʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ. ɺʠʟʥʘʯʘʶʪɹ-

ʩ ̫ʦʩʥʦʚʥ ̔ʧʨʦʛʨʘʤʥ ̔ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʾʭ ʚʟʘ̒ ʤʦʟʚô̫ ʟʢʠ. 

3. ʂʦʜʫʚʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ. ʅʘ ʮʽʡ ʩʪʘʜʽʾ 

ʘʨʭʽʪʝʢʪʫʨʘ ʇɿ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʥʦʞʠʥʠ ʧʨʦʛʨʘʤ ʘʙʦ ʧʨʦ-

ʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ. ʊʝʩʪʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ ʚʢʣʶʯʘʻ ʧʝʨʝʚʽʨʢʫ 

ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʜʦ ʮʴʦʛʦ ʤʦʜʫʣʷ. 

4. ʉʢʣʘʜʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʆʢʨʝʤʽ ʧʨʦʛʨʘʤʠ ʽ ʧʨʦ-

ʛʨʘʤʥʽ ʤʦʜʫʣʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʽ ʪʝʩʪʫʶʪʩɹʷ ʫ ʚʠʛʣʷʜʽ ʮʽʣʽʩʥʦʾ ʩʠʩʪʝ-

ʤʠ. ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

5. ɽʢʩʧʣʫʘʪʘʮʽ ̫ʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ʎʝ ʥʘʡʙʽʣʴʰ ʪʨʠʚʘ-

ʣʘ ʬʘʟʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. ʉʠʩʪʝʤʘ ʽʥʩʪʘʣʶʻʪʴʩʷ ʽ ʧʦʯʠʥʘʻʪʴʩʷ 

ʧʝʨʽʦʜ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʫʧʨʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ ʚʠʧʨʘʚ-

ʣʝʥʥʷ ʧʦʤʠʣʦʢ, ʷʢʽ ʥʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘ ʙʽʣʴʰ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻ-

ʚʦʛʦ ʮʠʢʣʫ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʜʦ ʥʦʚʠʭ ʚʠʤʦʛ. 

ʈʝʟʫʣʴʪʘʪ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʟʘʪʚʝʨʜʞʫʪ̒ɹʩʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦ. ʍʦʯʘ 

ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʥʝ ʤʦʞʝ ʧʦʯʘʪʠʩʷ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ, 

ʧʨʦʪʝ ʥʘ ʧʨʘʢʪʠʮʽ ʝʪʘʧʠ ʤʦʞʫʪʴ ʧʝʨʝʢʨʠʚʘʪʠʩʷ ʟ ʧʦʩʪʽʡʥʠʤ ʧʝʨʝʪʽ-

ʢʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʦʜʥʦʛʦ ʝʪʘʧʫ ʜʦ ʽʥʰʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʪʦʯʥʠʪʠ ʩʠʩʪʝʤʥʽ ʚʠ-

ʤʦʛʠ ʘʙʦ ʥʘ ʝʪʘʧʽ ʢʦʜʫʚʘʥʥʷ ʚʠʷʚʠʪʩɹʷ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʨʽ-

ʰʠʪʠ ʣʠʰʝ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʽ ʪ.ʽʥ. ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʇɿ ʥʝ 

ʦʧʠʩʫʻʪʴʩʷ ʧʨʦʩʪʦʶ ʣʽʥʽʡʥʦʶ ʤʦʜʝʣʣʶ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʝʤʠʥʫʯʝ ʤʽʩ-

ʪʠʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʚʪʦʨʶʚʘʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʩʢʽʣʴʢʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʷʪʴʩʷ ʧʝʚʥʽ ʨʦʙʦʪʠ ʽ ʦʬʦʨʤ-

ʣʁʻʪʴʩʷ ʩʫʧʫʪʥʷ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʧʦʚʪʦʨʝʥʥʷ ʝʪʘʧʽʚ ʟʫʤʦʚʠʪʴ ʧʦʚʪʦʨ-

ʥ̔ ʨʦʙʦʪʠ ʽ ʟʥʘʯʥ ̔ʚʠʪʨʘʪʠ. ʊʦʤʫ ʧʽʩʣʷ ʥʝʚʝʣʠʢʦ ʾʢʽʣʴʢʦʩʪʽ ʧʦʚʪʦ-

ʨʝʥʴ ʯʘʩʪʠʥʘ ʝʪʘʧʽʚ ʩʪʚʦʨʝʥʥʷ ʇɿ çʟʘʤʦʨʦʞʫʻʪʴʩʷè, ʥʘʧʨʠʢʣʘʜ 

ʝʪʘʧ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ, ʘʣʝ ʪʨʠʚʘʻ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ. 

ɺʠʥʠʢʘʶʯʽ ʧʨʦʙʣʝʤʠ, ʚʠʨ̔h ʝʥʥʷ ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʧʦʚʝʨʥʝʥʥʷ ʜʦ 

çʟʘʤʦʨʦʞʝʥʠʭè ʝʪʘʧʽʚ, ʽʛʥʦʨʫʶʪʴʩʷ ʘʙʦ ʨʦʙʣʷʪʴʩʷ ʩʧʨʦʙʠ ʚʠʨʽʰʠʪʠ 

ʾʭ ʧʨʦʛʨʘʤʥʦ. çɿʘʤʦʨʦʞʫʚʘʥʥʷè ʝʪʘʧʫ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʤʦʞʝ ʧʨʠ-

ʟʚʝʩʪʠ ʜʦ ʪʦʛʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʥʝ ʙʫʜʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʩʽ 
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ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ. ʗʢʱʦ ʥʝʜʦʣʽʢʠ ʝʪʘʧʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʧʨʘʚʣʷ-

ʶʪʴʩʷ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʟʜ̔ʙʥʦʩʪʝʡ ʧʨʦʛʨʘʤʽʩʪʽʚ, ʪʦ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʧʦʛʘʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ɽʪʘʧ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ï ʮʝ  

ʽʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʉ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ 

ʧʦʤʠʣʢʠ, ʜʦʧʫʱʝʥʽ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ, ʧʦʤʠʣ-

ʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʢʦʜʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʥʦ-

ʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ, ʧʦʧʨʠ ʪʝ, ʱʦ ʩʠʩʪʝʤʘ 

ʧʦʩʪʽʡʥʦ ʤʘʻ ʟʘʣʠʰʘʪʠʩʷ ʧʨʘʮʝʟʜʘʪʥʦ.ʁ ʇʦʪʨʽʙʥʽ ʟʤʽʥʠ ʇʉ ʤʦʞʫʪʴ 

ʟʫʤʦʚʠʪʠ ʧʦʚʪʦʨ ʜʝʷʢʠʭ ʘʙʦ ʥʘʚʽʪʴ ʚʩʽʭ ʝʪʘʧʽʚ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ. 

ʇʝʨʝʚʘʛʠ ʢʘʩʢʘʜʥʦʾ ʤʦʜʝʣʽ: 

ï ʜʦʙʨʝ ʚʽʜʦʙʨʘʞʘʻ ʧʨʘʢʪʠʢʫ ʩʪʚʦʨʝʥʥʷ ʇɿ;  

ï ʥʘʙʫʣʘ ʧʦʰʠʨʝʥʥ,̫ ʟʦʢʨʝʤʘ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ. 

ʅʝʜʦʣʽʢ: ʚʽʜʩʫʪʥʽʩʪʴ ʛʥʫʯʢʦʩʪ̔ ʧʦʜʽʣʫ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ ʥʘ 

ʦʢʨʝʤʽ ʬʽʢʩʦʚʘʥʽ ʝʪʘʧʠ.  

3.3. ɽʚʦʣʶʮʽʡʥʘ ʤʦʜʝʣʴ  

ɿʛʽʜʥʦ ʟ̔ ʮʽʻʁ ʤʦʜʝʣʣ  ʁʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʝʨʰʘ ʚʝʨʩʽʷ ʧʨʦʛʨʘʤʥʦ-

ʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʧʦʪʽʤ 

ʾʾ ʜʦʦʧʨʘʮʴʦʚʫʶʪʴ ʟʘ ʧʨʦʧʦʟʠʮʽʷʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʠʧʫʩʢʘʶʪʴ  

ʥʘʩʪʫʧʥʫ ʚʝʨʩʽʶ ʧʨʦʜʫʢʪʫ, ʱʦ ʪʘʢʦʞ ʧʨʦʭʦʜʠʪʴ çʚʠʧʨʦʙʫʚʘʥʥʷ ʢʦ-

ʨʠʩʪʫʚʘʯʝʤè, ʟʥʦʚʫ ʜʦʦʧʨʘʮʴʦʚʫʶʪʴ ʽ ʪʘʢ ʢʽʣʴʢʘ ʨʘʟʽʚ, ʧʦʢʠ ʥʝ 

ʦʪʨʠʤʘʁʪʴ ʥʝʦʙʭʽʜʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ (ʨʠʩ. 3.2). ɺʽʜʤʽʪʥʦʶ 

ʦʟʥʘʢʦʶ ʮʽʻʾ ʤʦʜʝʣʽ ʻ ʪʝ, ʱʦ ʜʝʷʢʽ ʧʨʦʮʝʩʠ ʩʧʝʮʠʬʽʢʫʚʘʥʥʷ, ʨʦʟ-

ʨʦʙʣʝʥʥʷ ʽ ʘʪʝʩʪʘʮʽʾ ʇɿ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʧʘʨʘʣʝʣʴʥʽʡ ʦʩʥʦʚʽ ʟ ʧʦʩ-

ʪʽʡʥʠʤ ʦʙʤʽʥʦʤ ʽʥʬʦʨʤʘʮʽ̒ ʶ ʤʽʞ ʥʠʤʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʝʚʦʣʶʮʽʡʥʦʛʦ ʤʝʪʦʜʫ  

ʨʦʟʨʦʙʣʝʥʥʷ. 

ʇʨʦʙʥʽ ʨʦʟʨʦʙʣʝʥʥʷ. ʋ ʤʝʞʘʭ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʩʧʦʯʘʪʢʫ ʨʦʟʨʦʙ-

ʣʷʶʪʴ ʪʽ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ, ʷʢʽ ʻ ʦʯʝʚʠʜʥʠʤʠ ʯʠ ʜʦʙʨʝ ʩʧʝʮʠʬʽʢʦʚʘ-

ʥʠʤʠ. ʉʠʩʪʝʤʘ ʜʦʦʧʨʘʮʴʦʚʫʻʪʴʩʷ (ʝʚʦʣʶʮʽʦʥʫʻ) ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 

ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʟʘ ʧʨʦʧʦʟʠʮʽʷʤʠ ʟʘʤʦʚʥʠʢʘ. 

ʇʨʦʪʦʪʠʧʫʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʘʣʠʤʠ ʟʫʩʠʣʣʷʤʠ ʩʪʚʦʨʶ-

ʻʪʴʩʷ ʧʨʘʮʶʶʯʘ ʩʠʩʪʝʤʘ (ʤʦʞʣʠʚʦ ʥʝʝʬʝʢʪʠʚʥʦ, ʟ ʧʦʤʠʣʢʘʤʠ ʽ ʥʝ 

ʧʦʚʥʦʶ ʤʽʨʦʶ). ʇʦʪʽʤ ʦʙʦʚô̫ ʟʢʦʚʦ ʧʝʨʝʛʣʷʜʘʶʪʴʩʷ ʝʪʘʧʠ ʘʨʭʽʪʝʢ-

ʪʫʨʠ ʩʠʩʪʝʤʠ, ʨʦʟʨʦʙʣʝʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʽ ʪʝʩʪʫʚʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦ-

ʜʫʢʪʫ. 
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ʈʠʩ. 3.2. ɽʚʦʣʶʮʽʡʥʘ ʤʦʜʝʣʴ ʨʦʟʨʦʙʣʝʥʥʷ  

ʥʘ ʦʩʥʦʚʽ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ 

 

ɽʚʦʣʶʮʽʡʥʠʡ ʧʽʜʭʽʜ ʯʘʩʪʦ ʻ ʝʬʝʢʪʠʚʥʽʠhʤ, ʥʽʞ ʢʘʩʢʘʜʥʠʡ, ʦʩʦ-

ʙʣʠʚʦ ʷʢʱʦ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ ʟʤʽʥʁʁʪɹʩʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʠʩʪʝʤʠ. ʇʝʨʝʚʘʛʦʶ ʧʽʜʭʦʜʫ ʻ ʪʝ, ʱʦ ʪʫʪ ʩʧʝʮʠʬʽʢʘʮʽ ʁʤʦʞʥʘ ʨʦʟ-

ʨʦʙʣʷʪʠ ʧʦʩʪʫʧʦʚʦ, ʫ ʤʽʨʫ ʪʦʛʦ, ʷʢ ʟʘʤʦʚʥʠʢʠ (ʘʙʦ ʢʦʨʠʩʪʫʚʘʯʽ) ʫʩ-

ʚʽʜʦʤʣʁ ʶʪʴ ʽ ʬʦʨʤʫʣʶʶʪʴ ʪʽ ʧʫʥʢʪʠ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʤʘʻ ʚʠʨʽʰʫʚʘʪʠ 

ʇɿ. ʈʘʟʦʤ ʟ̔ ʪʠʤ ʧʽʜʭʽʜ ʤʘʻ ʥʠʟʢʫ ʥʝʜʦʣʽʢʽʚ: 

1) ʥʝʜʦʢʫʤʝʥʪʦʚʘʥʽʩʪʴ ʜʝʷʢʠʭ ʝʪʘʧʽʚ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ; 

2) ʥʝʟʘʜʦʚʽʣʴʥʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʩʠʩʪʝʤʠ; 

3) ʧʦʪʨʝʙʘ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʘʭ ʽ ʪʝʭʥʦʣʦʛʽʷʭ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ.  

ɽʚʦʣʶʮʽʡʥʠʡ ʧʽʜʭʽʜ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʡ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʥʝ-

ʚʝʣʠʢʠʭ ʇʉ (ʜʦ 100 000 ʨʷʜʢʽʚ ʢʦʜʫ) ʽ ʩʠʩʪʝʤ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ 

(ʜʦ 500 000 ʨʷʜʢʽʚ ʢʦʜʫ) ʟ ʥʝʪʨʠʚʘʣʠʤ ʯʘʩʦʤ ʞʠʪʪʷ.  

ʋ ʟʤʽʰʘʥʦʤʫ ʧʽʜʭʦʜ̔ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ çʪʝʤʥʠʭ ʤʽʩʮʴè ʫ ʩʠʩʪʝʤ-

ʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ. ʉʠʩʪʝʤ-

ʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʜʣʷ ʷʢʠʭ ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʝʥʽ ʚʠʤʦʛʠ, ʤʦʞʥʘ ʩʪʚʦ-

ʨʶʚʘʪʠ ʟʘ ʢʘʩʢʘʜʥʦ ʁʤʦʜʝʣʣ .ʁ ɯʥʰʽ ʩʠʩʪʝʤʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʚʘʞ-

ʢʦ ʩʧʝʮʠʬʽʢʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʤʦʞʥʘ  

ʨʦʟʨʦʙʣʷʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ. 
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3.4. ʌʦʨʤʘʣʴʥʘ ʤʦʜʝʣʴ 

ʎʝʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʇɿ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʬʦʨʤʘʣʴʥʠʭ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʩʠʩʪʝʤʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʫ ʚʠʢʦʥʫʚʘʥʫ 
ʧʨʦʛʨʘʤʫ. ʇʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʇɿ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʧʦ-
ʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.3, ʥʘ ʷʢʦʤʫ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʟʚʦʨʦʪʥʽ ʟʚô̫ ʟʢʠ ʤʽʞ 
ʝʪʘʧʘʤʠ ʧʨʦʮʝʩʫ ʥʝ ʟʘʟʥʘʯʝʥʽ. 

 

 

ʈʠʩ. 3.3. ʄʦʜʝʣʴ ʬʦʨʤʘʣʴʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ 

 
ʄʦʜʝʣ ɹʬʦʨʤʘʣʴʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʚʽʜʨʽʟʥʷ̒ ʪʴʩʷ ʚʽʜ ʢʘʩʢʘʜʥʦ ʾʟʘ 

ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 
ï ʩʧʝʮʠʬʽʢʘʮʽʷ ʤʘʻ ʚʠʜ ʩʧʝʮʽʘʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʥʦʪʘʮʽʾ; 
ï ʧʨʦʮʝʩʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʽ ʪʝʩʪʫ-

ʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʤʦʜʫʣʽʚ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʠʭ ʬʦʨʤʘʣʴʥʠʭ ʧʝʨʝ-
ʪʚʦʨʝʥʴ ʣʝʛʢʦ ʪʨʘʥʩʬʦʨʤʫʪʁʴʩʷ ʫ ʧʨʦʛʨʘʤʫ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ.  
ʎʝʡ ʧʨʦʮʝʩ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.4, ʥʘ ʷʢʦʤʫ ʊ1ïT4 ï ʯʝʨʛʦʚʽ ʪʨʘʥ-

ʩʬʦʨʤʘʮʽʾ, ʘ V 1ïV 3 ï ʚʘʨʽʘʥʪʠ ʚʠʢʦʥʫʚʘʥʦʛʦ ʢʦʜʫ. 
 

 

ʈʠʩ. 3.4. ʇʨʦʮʝʩ ʬʦʨʤʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

 
ʋ ʧʨʦʮʝʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʣʴʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʧʦʜʘʥʥʷ ʩʠʩ-

ʪʝʤʠ ʧʦʩʣʽʜʦʚʥʦ ʽ ʤʘʪʝʤʘʪʠʯʥʦ ʢʦʨʝʢʪʥʦ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʧʨʦ-
ʛʨʘʤʥʠʡ ʢʦʜ, ʱʦ ʧʦʩʪʫʧʦʚʦ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʜʝʪʘʣʟ̔ʫʻʪʴʩʷ. ʎʽ ʧʝʨʝʪ-
ʚʦʨʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʜʦʪʠ, ʜʦʢʠ ʚʩʽ ʧʦʟʠʮʽʾ ʬʦʨʤʘʣʴʥʦʾ ʩʧʝʮʠʬʽ-
ʢʘʮʽʾ ʥʝ ʙʫʜʫʪʴ ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ ʚ ʝʢʚʽʚʘʣʝʥʪʥʫ ʧʨʦʛʨʘʤʫ. ʗʢʱʦ ʧʝ-
ʨʝʪʚʦʨʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʦ ʢʦʨʝʢʪʥʦ, ʪʦ ʧʨʦʙʣʝʤʠ ʧʝʨʝ-
ʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽ ʧʨʦʛʨʘʤʠ ʥʝ ʽʩʥʫʻ. ʅʘʡʙʽʣʴʰ ʚʽ-
ʜʦʤʠʤ ʧʨʠʢʣʘʜʦʤ ʤʝʪʦʜʫ ʬʦʨʤʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʻ ʤʝʪʦʜ çʯʠʩʪʦʾ 
ʢʤ̔ʥʘʪʠè (Cleanroom), ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʘʥʽʻʶ IBM. ʎʝʡ ʤʝʪʦʜ 
ʧʨʠʧʫʩʢʘʻ ʧʦʢʨʦʢʦʚʝ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʢʦʣʠ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʟʘ-
ʩʪʦʩʦʚʫʶʪʴʩʷ ʬʦʨʤʘʣʴʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʽʜʤʦʚʠʪʠʩʷ 
ʚʽʜ ʪʝʩʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ, ʘ ʚʩ ̫ʩʠʩʪʝʤʘ ʪʝʩʪʫ-
ʻʪʴʩʷ ʧʽʩʣʷ ʾʾ ʩʢʣʘʜʘʥʥʷ. ʄʝʪʦʜʠ ʬʦʨʤʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟʘʟʚʠʯʘʡ 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤ, ʷʢʽ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʉʧʝʮʠʬʽʢʘʮʽʷ 
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ʞʦʨʩʪʢ ̔ʚʠʤʦʛʠ ʥʘʜʽʡʥʦʩʪʽ, ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 
ʛʘʨʘʥʪʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʠʭ ʩʠʩʪʝʤ ʾʭ ʩʧʝʮʠʬʢ̔ʘʮʽʷʤ. 

ʇʝʨʝʚʘʛʘ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʠʩʪʘʥʮʽʷ ʤʽʞ ʧʦʩʣʽʜʦʚʥʠ-

ʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʤʝʥʰʫʻʪʴʩʷ.  

ʅʝʜʦʣʽʢʠ ʤʝʪʦʜʫ: 

ï ʜʦʚʝʜʝʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʜʣʷ ʚʝʣʠʢʠʭ ʤʘʩʰ-

ʪʘʙʦʚʘʥʠʭ ʩʠʩʪʝʤ ʧʦʪʨʝʙʫʻ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʘ ʯʘʩʪʦ ʽ ʥʝʤʦʞʣʠʚʦ; 

ï ʚʠʙʽʨ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʩʢʣʘʜʥʠʡ ʽ ʥʝʦʯʝʚʠʜʥʠʡ; 

ï ʤʝʪʦʜ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ ʪʘ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ï ʽʩʪʦʪʥʦʛʦ ʚʠʛʨʘʰʫ ʫ ʚʘʨʪʦʩʪʽ ʘʙʦ ʷʢʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʤʝʪʦʜʘʤʠ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʤʝʪʦʜ ʥʝ ʜʘʻ.  

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʩʠʩʪʝʤ ʩʢʣʘʜʥʦ ʧʽʜʜʘʻʪʴʩʷ ʦʧʠʩʫ 

ʬʦʨʤʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʪʦʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʧʨʦʛʨʘʤ-

ʥʠʭ ʩʠʩʪʝʤ ʟʥʘʯʥ ̔ ʟʫʩʠʣʣ ̫ ʨʦʟʨʦʙʥʠʢʽʚ ʩʧʨʷʤʦʚʫʁʪʴʩʷ ʩʘʤʝ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ. 

3.5. ɯʥʢʨʝʤʝʥʪʥʘ ʤʦʜʝʣʴ  

ʉʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʝʢʪʽʚ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʧʦʚʪʦʨʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʝʷʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ. ʎʝ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʨʦʟʨʦʙʥʠʢʠ ʧʨʦʝʢʪʫ ʤʘʁ ʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʞʝ 

ʩʪʚʦʨʝʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʻ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʧʨʠ-

ʙʣʠʟʥʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʠ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʎʽ  

ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʠʬʽʢʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʠʭ ʚʠʤʦʛ ʽ ʧʦʪʽʤ 

ʚʢʣʶʯʘʪʁʴʩʷ ʜʦ ʩʢʣʘʜʫ ʥʦʚʦʾ ʩʠʩʪʝʤʠ. ɺ ʝʚʦʣʶʮʽʡʥʽʡ ʤʦʜʝʣʽ ʨʦʟ-

ʨʦʙʣʝʥʥʷ ʜʣʷ ʧʨʠʰʚʠʜʰʝʥʥʷ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʜʦʩʠʪʴ ʯʘʩʪʦ  

ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʇɿ ʫʞʝ ʩʪʚʦʨʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʅʝʬʦʨʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʽʰʝ 

ʩʪʚʦʨʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʻʪʴʩʷ ʥʝʟʘʣʝ-

ʞʥʦ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ. ʎʝʡ ʧʽʜʭʽʜ ˇʨʫʥʪʫʻʪʴʩʷ  

ʥʘ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʙʘʟʠ ʽʩʥʫʶʯʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 

ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ ʫ ʩʪʚʦʨʶʚʘʥʫ ʥʦʚʫ ʩʠʩʪʝʤʫ. ʊʘʢʠʤʠ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʣʴʥ ̔ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʧʝʚʥ ̔

ʩʧʝʮʽʘʣʴʥ ̔ʬʫʥʢʮʽ,ʾ ʪʘʢ̔ ʷʢ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ, ʯʠʩʣʦʚʽ ʦʙʯʠʩ-

ʣʝʥʥʷ ʪʦʱʦ.  

ʋ ʮʴʦʤʫ ʧʽʜʭʦʜʽ ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʩʧʝʮʠʬʽʢʫʚʘʥʥʷ ʚʠʤʦʛ ʽ ʝʪʘʧ 

ʘʪʝʩʪʘʮʽʾ ʪʘʢʽ ʩʘʤʝ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʤʦʜʝʣʷʭ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ.  

ɯʥʰʽ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ (ʨʠʩ. 3.5) ʨʦʟʤʽʱʝʥʽ ʤʽʞ ʥʠʤʠ. ɰʭ ʩʝʥʩ ʪʘʢʠʡ: 
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1. ɸʥʘʣʽʟ ʪʘ ʧʦʰʫʢ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷ ʪʁɹ ʚʠʤʦʛʠ. 

2. ʄʦʜʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʽʙʨʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʗʢ-

ʱʦ ʟʤʽʥʘ ʚʠʤʦʛ ʥʝʤʦʞʣʠʚʘ, ʪʦ ʤʦʜʠʬʽʢʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʚʪʦʨʥʦ 

ʜʣʷ ʟʥʘʭʦʜʞʝʥʥ ̫ʙʫʜʴ-ʷʢʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ. 

3. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʧʦʙʫʜʦʚʘ ʩʪʨʫʢʪʫʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. ʗʢʱʦ ʜʝʷʢʽ ʛʦʪʦʚʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝʜʦʩʪʫʧʥʽ, 

ʧʨʦʝʢʪʫʻʪʴʩʷ ʥʦʚʝ ʇɿ. 

4. ʉʢʣʘʜʘʥʥʷ ʩʠʩʪʝʤʠ.  

 

 

ʈʠʩ. 3.5. ʈʦʟʨʦʙʣʝʥʥʷ ʇɿ ʟ ʧʦʚʪʦʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  

ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

 
ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʦʧʠʩʫʚʘʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʟ ʧʦ-

ʚʪʦʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʣʷʛʘʁ ʪʴ  
ʫ ʪʦʤʫ, ʱʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʢʦʤ-
ʧʦʥʝʥʪʽʚ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʩʪʚʦʨʶʚʘʥʦʾ ʩʠʩʪʝʤʠ.  
ʅʝʜʦʣʽʢʠ: 
ï ʩʠʩʪʝʤʘ ʥʝ ʙʫʜʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʩʽ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ, ʱʦ ʧʦʪ-

ʨʝʙʫʻ ʥʝʤʠʥʫʯʠʭ ʢʦʤʧʨʦʤʽʩʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʠʭ ʚʠʤʦʛ; 
ï ʜʣʷ ʧʨʦʚʝʜʝʥʥ ̫ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ (ʪʦʙʪʦ ʩʪʚʦʨʝʥʥ ̫ʾʾ ʥʦʚʦʾ 

ʚʝʨʩʽʾ) ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪ̔ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʷʚʫ ʥʦʚʠʭ ʚʝʨʩʽʡ ʢʦʤʧʦʥʝʥ-
ʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʫ ʩʠʩʪʝʤʽ. 

3.6. ɯʪʝʨʘʮʽʡʥʽ ʤʦʜʝʣʽ  

ʆʧʠʩʘʥʽ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ 
ʥʝʜʦʣʽʢʠ. ɺʝʣʠʢ ̔ʩʠʩʪʝʤʠ ʥʝ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʢʦʥʢʨʝʪʥʦʶ ʤʦʜʝʣʣʶ, 
ʘ ʟʘʩʪʦʩʦʚʫʁʪʴʩʷ ʡ ʽʥʰʽ ʤʦʜʝʣ.̔ ʊʦʤʫ ʚʘʞʣʠʚʦʶ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠ-
ʢʦʥʫʚʘʪʠ ʦʢʨʝʤʽ ʧʨʦʮʝʩʠ ʨʦʟʨʦʙʣʝʥʥʷ ʧʽʜʩʠʩʪʝʤ ʽ ʚʝʩʴ ʧʨʦʮʝʩ 
ʩʪʚʦʨʝʥʥʷ ʇɿ ʻ ̔ʪʝʨʘʮʽʡʥʠʤ, ʢʦʣʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʠ ʚʠʤʦʛ ʧʦ-
ʚʪʦʨʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʝʚʥʽ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ (ʥʘʡʯʘʩʪʽʰʝ 
ʝʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʢʦʜʫʚʘʥʥʷ). ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʛʽʙʨʠ-
ʜʥʽ ʽʪʝʨʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟ-
ʨʦʙʣʝʥʥ ̫ʇɿ ʽ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʽʪʝʨʘʮʽʡʥʦʛʦ 
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ʩʧʦʩʦʙʫ ʩʪʚʦʨʝʥʥʷ ʇɿ. ʎʝ ʧʦʢʨʦʢʦʚʝ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʩʧʽʨʘʣʴʥʘ ʤʦ-
ʜʝʣɹ. 

ʇʦʢʨʦʢʦʚʝ ʨʦʟʨʦʙʣʝʥʥʷ. ɿʛʽʜʥʦ ʽʟ ʮʽʻʶ ʤʦʜʝʣʣʶ ʧʨʦʮʝʩʠ ʩʧʝʮʠ-

ʬʽʢʫʚʘʥʥʷ ʚʠʤʦʛ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʦ-

ʩʣʽʜʦʚʥʽʩʪʴ ʥʝʚʝʣʠʢʠʭ ʢʨʦʢʽʚ, ʷʢʽ ʚʝʜʫʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʇɿ. 

ʉʧʽʨʘʣʴʥʘ ʤʦʜʝʣʴ ʨʦʟʨʦʙʣʝʥʥʷ. ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʇɿ ʚʽʜ ʧʦʯʘʪ-

ʢʦʚʦʛʦ ʝʩʢʽʟʫ ʩʠʩʪʝʤʠ ʜʦ ʾʾ ʢʽʥʮʝʚʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʧʦ  

ʩʧ̔ʨʘʣʽ. 

3.6.1. ʄʦʜʝʣʴ ʧʦʢʨʦʢʦʚʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ 

ʄʦʜʝʣʴ ʧʦʢʨʦʢʦʚʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ (ʨʠʩ. 3.6) ʟʘʧʨʦʧʦʥʫʚʘʚ ʄʣ̔ʣʩ [3] 

ʷʢ ʩʧʨʦʙʫ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʥʦ ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ ʫ ʧʨʦ-

ʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʇɿ ʽ ʟʙʽʣʴʰʠʪʠ ʯʘʩ ʟʘʤʦʚʥʠʢʫ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ. ʗʢ ʽ ʚ ʢʘʩʢʘʜʥʽʡ ʤʦʜʝʣʽ ʩʪʚʦ-

ʨʝʥʥʷ ʇɿ ʚʠʤʦʛʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʝʨʝʟ ʪʽʩʥʫ ʩʧʽʚʧʨʘʮ ʁʽʟ ʟʘʤʦʚʥʠ-

ʢʦʤ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽ ʤʘʻ ʟʨʦʟʫʤʽʣʠʡ ʧʨʦʮʝʩ ʢʝ-

ʨʫʚʘʥʥʷ ʩʪʚʦʨʝʥʥʷʤ ʇɿ. ʗʢ ʽ ʚ ʝʚʦʣʶʮʽʡʥʽʡ ʤʦʜʝʣʽ ʪʫʪ ʤʦʞʥʘ ʚʽʜ-

ʪʝʨʤʽʥʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʦʩʪʘʪʦʯʥʠʭ ʨʽʰʝʥʴ ʧʨʦ ʩʧʝʮʠʬʽʢʘʮʽʶ ʽ 

ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ. 

 

 

ʈʠʩ. 3.6. ʄʦʜʝʣʴ ʧʦʢʨʦʢʦʚʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ 

 

ʋ ʧʨʦʮʝʩʽ ʧʦʢʨʦʢʦʚʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʤʦʚʥʠʢ ʩʧʦʯʘʪʢʫ ʚ ʮʽʣʦʤʫ 

ʚʠʟʥʘʯʘʻ ʩʝʨʚʽʩʠ (ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ), ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʫ 

ʩʪʚʦʨʶʚʘʥʽʡ ʩʠʩʪʝʤʽ. ʇʨʠ ʮʴʦʤʫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʨʽʦʨʠʪʝʪʠ ʩʝʨʚʽ-

ʩʽʚ. ʊʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʨʦʟʨʦʙʣʝʥʥʷ, ʧʨʠʯʦʤʫ ʥʘ 

ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʦʪʨʠʤʫʻʪʴʩʷ ʩʠʩʪʝʤʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʨʝʘʣʽʟʫʻ ʧʝʚʥʫ 

ʧʽʜʤʥʦʞʠʥʫ ʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ. ʈʦʟʧʦʜʽʣ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʥʠʭ 

ʩʝʨʚʽʩʽʚ ʧʦ ʢʨʦʢʘʭ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʧʨʽʦʨʠʪʝʪʽʚ. ʉʝʨʚʽʩʠ 

ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʝʨʰʠʤʠ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʜʦ 

ʧʦʯʘʪʢʫ ʾʭ ʚʠʢʦʥʘʥʥʷ. ʅʘ ʧʝʨʰʠʭ ʢʨʦʢʘʭ ʜʝʪʘʣʽʟʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʣʷ 
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ʩʝʨʚʽʩʽʚ, ʧʦʪʽʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʜʠʥ ʟ̔ ʧʨʠʜʘʪʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʇɿ. ʋ ʭʦʜʽ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʣʽʟʫʶʪʴʩʷ ʽ ʜʝʪʘʣʽʟʫʶʪʴʩʷ ʚʠʤʦʛʠ 

ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʷʪʠʤʫʪʴʩʷ ʧʽʟʥʽhʝ, ʧʨʠʯʦʤʫ ʚʠʤʦʛʠ 

ʜʣʷ ʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ, ʥʝ 

ʟʤ̔ʥʶʶʪʴʩʷ. 
ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʨʦʢʫ ʨʦʟʨʦʙʣʝʥʥʷ ʦʪʨʠʤʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʧʝʨʝʜʘʻʪʴʩʷ ʟʘʤʦʚʥʠʢʫ ʜʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʚ ʧʽʜʩʠʩʪʝʤʫ, 
ʷʢʘ ʨʝʘʣʽʟʫʻ ʧʝʚʥʠʡ ʩʠʩʪʝʤʥʠʡ ʩʝʨʚʽʩ. ɿʘʤʦʚʥʠʢ ʤʦʞʝ ʝʢʩʧʝʨʠʤʝʥ-
ʪʫʚʘʪʠ ʟ ʛʦʪʦʚʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ ʽ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ 
ʚʠʤʦʛ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʜʦ ʥʘʩʪʫʧʥʠʭ ʚʝʨʩʽʡ ʫʞʝ ʛʦʪʦʚʠʭ ʢʦʤʧʦʥʝʥ-
ʪʽʚ ʘʙʦ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʥʘ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʘʭ. ʇʦ 
ʟʘʚʝʨʰʝʥʥʽ ʯʝʨʛʦʚʦʛʦ ʢʨʦʢʫ ʨʦʟʨʦʙʣʝʥʥʷ ʦʪʨʠʤʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʽʥ-
ʪʝʛʨʫʻʪʴʩʷ ʟ ʫʞʝ ʚʠʢʦʥʘʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ; ʪʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ 
ʢʦʞʥʦʛʦ ʢʨʦʢʫ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʘ ʟʜʦʙʫʚʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰʫ ʬʫʥʢ-
ʮʽʦʥʘʣʴʥʫ ʟʘʚʝʨʰʝʥʽʩʪʴ. ɿʘʛʘʣʥɹʦʩʠʩʪʝʤʥʽ ʬʫʥʢʮʽʾ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ 
ʤʦʞʫʪʴ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʚʽʜʨʘʟʫ ʘʙʦ ʧʦʩʪʫʧʦʚʦ ʚ ʤʽʨʫ ʨʦʟʨʦʙʣʝʥʥʷ 
ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 
ɺ ʦʧʠʩʫʚʘʥʽʡ ʤʦʜʝʣʽ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʧʜ̔ʭʽʜ ʜʦ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ 
ʢʦʤʧʦʥʝʥʪʽʚ. ʗʢʱʦ ʩʪʚʦʨʶʚʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʻ ʜʦʙʨʝ ʨʦʟʨʦʙʣʝʥʫ 
ʩʧʝʮʠʬʽʢʘʮʽʶ, ʪʦ ʜʣʷ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʢʘʩʢʘʜʥʫ 
ʤʦʜʝʣʴ. ʗʢʱʦ ʞ ʚʠʤʦʛʠ ʚʠʟʥʘʯʝʥʽ ʥʝʯʽʪʢʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʚʦʣʶ-
ʮʽʡʥʫ ʤʦʜʝʣʴ ʨʦʟʨʦʙʣʝʥʥʷ. 
ʇʨʦʮʝʩ ʧʦʢʨʦʢʦʚʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ. 
1. ɿʘʤʦʚʥʠʢʫ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʯʝʢʘʪʠ ʧʦʚʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʩʠʩʪʝʤʠ, ʱʦʙ ʫʷʚʠʪʠ ʾʾ. ʂʦʤʧʦʥʝʥʪʠ, ʦʪʨʠʤʘʥʽ ʥʘ ʧʝʨʰʠʭ 
ʢʨʦʢʘʭ ʨʦʟʨʦʙʣʝʥʥʷ, ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥ ̔ ʚʠʤʦʛʠ 
(ʥʘʡʙʽʣʴʰʠʡ ʧʨʽʦʨʠʪʝʪ) ʽ ʾʭ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʩʪʚʦ-
ʨʝʥʥʷ ʩʠʩʪʝʤʠ. 
2. ɿʘʤʦʚʥʠʢ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ, ʦʪʨʠʤʘʥʽ ʥʘ 

ʧʝʨʰʠʭ ʢʨʦʢʘʭ ʨʦʟʨʦʙʣʝʥʥʷ, ʷʢ ʧʨʦʪʦʪʠʧʠ ʽ ʧʨʦʚʝʩʪʠ ʟ ʥʠʤʠ ʝʢʩ-
ʧʝʨʠʤʝʥʪʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʚʠʤʦʛ ʜʦ ʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʷ-
ʪʠʤʫʪʴʩʷ ʧʽʟʥʽʰʝ. 

3. ʎʝʡ ʧʜ̔ʭʽʜ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʠʭ ʧʦʤʠʣʦʢ. ʍʦʯʘ 
ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʣʠʚʽ ʧʦʤʠʣʢʠ, ʘʣʝ ʮʽ 
ʢʦʤʧʦʥʝʥʪʠ ʤʘʶʪʴ ʧʨʦʡʪʠ ʚʽʜʧʦʚʽʜʥʝ ʪʝʩʪʫʚʘʥʥʷ ʡ ʘʪʝʩʪʘʮʽʶ, 
ʧʝʨʰ ʥʽʞ ʾʭ ʧʝʨʝʜʘʜʫʪʴ ʟʘʤʦʚʥʠʢʫ. 
4. ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʥʽ ʩʝʨʚʽʩʠ ʟ ʚʠʩʦʢʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʨʦʟʨʦʙʣʷ-

ʶʪʴʩʷ ʧʝʨʰʠʤʠ, ʘ ʚʩʽ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʥʠʤʠ, ʪʦ 
ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʧʽʜʩʠʩʪʝʤʠ ʧʽʜʣʷʛʘʶʪʴ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʤʫ ʚʩʝʙʽ-
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ʯʥʦʤʫ ʪʝʩʪʫʚʘʥʥʶ ʽ ʧʝʨʝʚʽʨʮʽ. ʎʝ ʟʥʠʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ 
ʧʦʤʠʣʦʢ ʚ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʭ ʯʘʩʪʠʥʘʭ ʩʠʩʪʝʤʠ. 
ʇʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʦʢʨʦʢʦʚʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ 

ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ. ʂʦʤʧʦʥʝʥʪʠ, ʦʪʨʠʤʫʚʘʥʽ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ (ʥʝ ʙʽʣʴʰʝ, ʷʢ 20 000 ʨʷʜʢʽʚ ʢʦʜʫ), ʘʣʝ 

ʚʦʥʠ ʤʘʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʷʢʫ-ʥʝʙʫʜʴ ʩʠʩʪʝʤʥʫ ʬʫʥʢʮʽʶ. ɺʽʜʦʙʨʘʟʠ-

ʪʠ ʤʥʦʞʠʥʫ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ 

ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. ɹʽʣʴʰʝ ʪʦʛʦ, ʙʘʛʘʪʦ ʩʠʩʪʝʤ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʘʙʽʨ ʙʘ-

ʟʦʚʠʭ ʩʠʩʪʝʤʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʨʝʘʣʽʟʦʚʫʶʪʴʩʷ ʩʧʽʣʴʥʦ ʨʽʟʥʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ. ʆʩʢʽʣʴʢʠ ʚʠʤʦʛʠ ʜʝʪʘʣʴʥʦ ʥʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʦ-

ʪʠ, ʜʦʢʠ ʥʝ ʙʫʜʫʪʴ ʨʦʟʨʦʙʣʝʥʽ ʚʩ ̔ʢʦʤʧʦʥʝʥʪʠ, ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʨʦʟ-

ʧʦʜʽʣʠʪʠ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʽ ʬʫʥʢʮʽʾ ʧʦ ʢʦʤʧʦʥʝʥʪʘʭ. 

3.6.2. ʉʧʽʨʘʣʴʥʘ ʤʦʜʝʣʴ  

ʉʧʽʨʘʣʴʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ (ʨʠʩ. 3.7) ʻ ʥʘʡʙʽʣʴʰ 

ʧʦhʠʨʝʥʦʶ.  

 

 

ʈʠʩ. 3.7. ʉʧʽʨʘʣʴʥʘ ʤʦʜʝʣʴ 

 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʟʛʣʷʥʫʪʠʭ ʤʦʜʝʣʝʡ, ʜʝ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʇɿ 

ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʩʣʽʜʦʚʥʩ̔ʪɹ ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ ʟ ʤʦʞʣʠʚʠʤ ʟʚʦʨʦʪ-

ʥʠʤ ʟʚô̫ ʟʢʦʤ ʤʽʞ ʥʠʤʠ, ʪʫʪ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʤʘʻ ʚʠʛʣʷʜ ʩʧ̔ʨʘʣ̔. 
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ʂʦʞʥʠʡ ʚʠʪʦʢ ʩʧʨ̔ʘʣ̔ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʽʡ ʩʪʘʜʽʾ (ʽʪʝʨʘʮʽʾ) ʧʨʦʮʝʩʫ 

ʩʪʚʦʨʝʥʥʷ ʇɿ. ʊʘʢ, ʚʥʫʪʨʽʰʥʽʡ ʚʠʪʦʢ ʩʧʽʨʘʣ ̔ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʜʽʾ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʇɿ, ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʚʠʪʢʫ ʚʠʟʥʘ-

ʯʘʶʪʩɹʷ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ, ʜʘʣʽ ï ʩʪʘʜʽʷ (ʚʠʪʦʢ ʩʧʨ̔ʘʣ̔) ʧʨʦʝʢʪʫʚʘʥ-

ʥʷ ʩʠʩʪʝʤʠ ʽ ʪ. ʽʥ. 
ʂʦʞʥʠʡ ʚʠʪʦʢ ʩʧʨ̔ʘʣ̔ ʨʦʟʙʠʪʠʡ ʥʘ ʯʦʪʠʨʠ ʩʝʢʪʦʨʠ: 

1) ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʢʦʞʥʦʾ ʽʪʝʨʘʮʽʾ ʧʨʦʝʢʪʫ; 

2) ʦʮʽʥʶʚʘʥʥʷ ʽ ʚʠʨʽʰʝʥʥʷ ʨʠʟʠʢʽʚ; 

3) ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ; 

4) ʧʣʘʥʫʚʘʥʥʷ.  

ɯʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʩʧʽʨʘʣʴʥʦʾ ʤʦʜʝʣʽ ʚʽʜ ʽʥʰʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝ-

ʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ ʧʦʣʷʛʘʻ ʚ ʪʦʯʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʡ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠ-

ʢʽʚ. ʅʝʬʦʨʤʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ï ʮʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʪʝʭʥʽʯʥʦ-

ʛʦ ʟʘʚʜʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢɦʦ ʜʣʷ 

ʥʘʧʠʩʘʥʥ ̫ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʦʚʘ ʤʦʚʘ ʧʨʦʛʨʘ-

ʤʫʚʘʥʥʷ, ʪʦ ʨʠʟʠʢ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʚ ʪʦʤʫ, ʱʦ ʢʦʤʧʽʣʷʪʦʨ ʮʽʻʾ ʤʦʚʠ 

ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʝʥʘʜʽʡʥʠʤ ʘʙʦ ʱʦ ʨʝʟʫʣʴʪʫʶʯʠʡ ʢʦʜ ʥʝ ʜʦʩʠʪʴ 

ʝʬʝʢʪʠʚʥʠʡ. ʈʠʟʠʢʠ ʤʦʞʫʪʴ ʪʘʢʦʞ ʩʧʨʠʯʠʥʷʪʠʩʷ ʧʝʨʝʚʠʱʝʥʥʷʤ 

ʪʝʨʤʽʥʽʚ ʘʙʦ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ.  

ʇʝʨʰʘ ʽʪʝʨʘʮʽʷ ʩʪʚʦʨʝʥʥʷ ʇɿ ʫ ʩʧʽʨʘʣʴʥʽʡ ʤʦʜʝʣʽ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʨʝʪʝʣʴʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʮʽʣʝʡ ʩʠʩʪʝʤʠ), 

ʪʘʢʠʭ ʷʢ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩ-

ʪʝʤʠ. ɿʘʟʚʠʯʘʡ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʰʣʷʭʽʚ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʘʙʦ ʮʽʣʝʡ ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʥʝʩʢʽʥʯʝʥʥʦ ʙʘʛʘʪʦ. ɸʣʝ ʢʦʞʥʘ ʘʣʴʪʝ-

ʨʥʘʪʠʚʘ ʧʦʚʠʥʥʘ ʦʮʽʥʶʚʘʪʠ ʚʘʨʪʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʢʦʞʥʦʾ ʩʬʦʨʤʫ-

ʣʴʦʚʘʥʦʾ ʤʝʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚ  ̒ʜʞʝʨʝ-

ʣʦʤ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʨʠʟʠʢʫ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽʡ 

ʩʪʘʜʽʾ ʩʧʽʨʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʫ ʷʢʽʡ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʘʣʴʪʝʨʥʘʪʠʚ, ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ, ʽʤʽʪʘ-

ʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʪ. ʥ̔. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʦʮʽʥʦʢ ʨʠʟʠʢʽʚ 

ʦʙʠʨʘʪʁʴ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʢʦʤʧʦ-

ʥʝʥʪʽʚ, ʜʘʣʽ ʡʦʛʦ ʨʝʘʣʽʟʫʪʁ ɹʽ ʧʣʘʥʫʶʪʴ ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʨʦʮʝʩʫ 

ʩʪʚʦʨʝʥʥʷ ʇɿ. 

ʉʧʽʨʘʣʴʥʘ ʤʦʜʝʣ ɹʥʝ ʤ̔ ʩʪʠʪʴ ʬʽʢʩʦʚʘʥʠʭ ʝʪʘʧʽʚ, ʫ ʥʽʡ ʤʦʞʫʪʴ 

ʙʫʪʠ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʥ ̫ʩʠʩʪʝʤ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʜ-

ʥʦʤʫ ʚʠʪʢʫ ʩʧʽʨʘʣʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʜʣʷ 

ʙʽʣʴʰ ʯʽʪʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛʠ (ʽ, ʦʪʞʝ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʽʜʧʦʚʽʜ-

ʥʠʭ ʨʠʟʠʢʽʚ), ʘ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ï ʢʘʩʢʘʜʥʘ ʤʦʜʝʣʴ. ʗʢʱʦ ʚʠʤʦʛʠ  
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ʯʽʪʢʦ ʩʬʦʨʤʫʣʴʦʚʘʥʽ, ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʬʦʨʤʘʣʴʥʠʭ ʧʝʨʝ-

ʪʚʦʨʝʥʴ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʤʦʜʝʣʝʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʉʪʘʥʜʘʨʪ ISO / IEC 12207 
ʫʩʪʘʥʦʚʣʶʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ  
ʧʨʦʛʨʘʤʥʽʡ ʟʘʩʦʙʽʚ, ʥʘ ʷʢʫ ʤʦʞʥʘ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʧʨʦʛʨʘʤʥʦʾ ʽʥʜʫ-
ʩʪʨʽʾ. ʉʪʘʥʜʘʨʪ ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʩʠ, ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʠʜʙʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʘʙʦ ʧʦʩ-
ʣʫʛʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʩʪʘʚʣʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ ʧʨʠʟ-
ʥʘʯʝʥʥʷʤ, ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʪʘ ʧʨʠʧʠʥʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 
ʧʨʦʜʫʢʪʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ISO / IEC 12207 ʞʠʪʪʻʚʠʡ ʮʠʢʣ 
ʇɿ ʦʭʦʧʣʶʻ: 
ï ʫʛʦʜʫ; 
ï ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʝʢʪʫ; 
ï ʧʨʦʝʢʪ; 
ï ʪʝʭʥʽʯʥʽ ʧʨʦʮʝʩʠ; 
ï ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ; 
ï ʧʨʦʮʝʩʠ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ; 
ï ʧʨʦʮʝʩʠ ʧʦʚʪʦʨʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. 
ʎʝʡ ʩʪʘʥʜʘʨʪ ʦʧʫʙʣʽʢʦʚʘʥʦ 1 ʩʝʨʧʥʷ 1995 ʨ. ʷʢ ʧʝʨhʠʡ ʤʽʞʥʘ-

ʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ, ʱʦ ʤʽʩʪʠʚ ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʡ ʥʘʙʽʨ ʧʨʦʮʝʩʽʚ ʞʠʪ-
ʪʻʚʦʛʦ ʮʠʢʣʫ, ʜʽʡ ʽ ʟʘʚʜʘʥʴ ʱʦʜʦ ʇɿ, ʷʢʝ ʨʦʟʛʣʷʜʘʣʦʩʷ ʷʢ ʯʘʩʪʠʥʘ 
ʙʽʣʴʰʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʱʦʜʦ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ.  
ʋ ʣʠʩʪʦʧʘʜʽ 2002 ʨ. ʚʠʧʫʱʝʥʠʡ ʩʪʘʥʜʘʨʪ ISO / IEC 15288 ʜʣʷ 

ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤ. ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇɿ ʟʫʤʦ-
ʚʠʣʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜʫ ʇɿ ʫ ʚʽʜʨʠʚʽ ʚʽʜ ʩʠʩʪʝʤ, ʟʘ ʚʠʥʷʪʢʦʤ 
ʩʢʣʘʜʦʚʦ ʾʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ʽ ʧʨʦʮʝʩʫ ʾʾ ʩʪʚʦʨʝʥʥʷ. ʋ ɼʦʜʘʪʢʠ ʜʦ 
ʩʪʘʥʜʘʨʪʫ ISO / IEC 12207 ʫʚʝʜʝʥʦ ʤʝʪʫ ʧʨʦʮʝʩʫ ʽ ʚʠʟʥʘʯʝʥʦ ʡʦʛʦ 
ʝʪʘʣʦʥʥʫ ʤʦʜʝʣʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ ISO / IEC 15504-2.  
ʄʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ISO / IEC 12207: 2008 ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʨʝ-

ʨʦʙʣʝʥʽ ʽ ʚʠʧʨʘʚʣʝʥʽ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʩʪʘʥʜʘʨʪʫ ISO / IEC 12207 ʽ ʻ 
ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʫ ʩʪʨʘʪʝʛʽʾ SC7 ʟ ʛʘʨʤʦʥʽʟʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʱʦ ʤʘʻ 
ʥʘ ʤʝʪʽ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʽʩʪʶ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʙʦʨʫ ʧʨʦʮʝʩʽʚ ɾʎ ʩʠ-
ʩʪʝʤ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʢʝʨʽʚʥʠʮʪʚʘ ʟ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
ʂʦʤʽʪʝʪ Software Engineering Coordinating Committee ʨʘʟʦʤ ʟ 

IEEE Computer Society ʧʽʜʛʦʪʫʚʘʚ ʜʦʢʫʤʝʥʪ, ʱʦ ʤʘ̒ ʥʘʟʚʫ Software 

Engineering Body of Knowledge (SWEBOK). ʇʨʠʟʥʘʯʝʥʥʷ SWEBOK - 
ʦʙô̒ ʜʥʘʥʥ ̫ʟʥʘʥʴ ʟ ʽʥʞʝʥʝʨʽʾ ʇɿ.  
ʉʪʘʥʜʘʨʪʠ ISO / IEC 12207 ʪʘ SWEBOK ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ: 
ï ʥʝʦʙʭʽʜʥʠʡ ʥʘʙʽʨ ʟʥʘʥʴ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʧʨʘʢʪʠʢʠ; 
ï ʝʪʠʯʥʽ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʩʪʘʥʜʘʨʪʠ; 
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ï ʢ̫ʽʩʪʴ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʪʠʭ, ʭʪʦ ʙʘʞʘʻ ʧʽʜʚʠ-
ʱʠʪʠ ʢʚʘʣʽʬʽʢʘʮʽʶ. 
ʗʜʨʦ ʟʥʘʥʴ SWEBOK ʤʽʩʪʠʪʴ 10 ʛʘʣʫʟʝʡ ʟʥʘʥʴ, ʘʣʝ ʙʘʟʦʚʠʤʠ 

ʚʚʘʞʘʶʪʴʩʷ:  

1) ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ;  

2) ʧʨʦʝʢʪʫʚʘʥʥʷ;  

3) ʢʦʥʩʪʨʫʶʚʘʥʥʷ;  

4) ʪʝʩʪʫʚʘʥʥʷ;  

5) ʩʫʧʨʦʚʦʜʞʝʥʥʷ.  

ʎʽ ʧʨʦʮʝʩʠ ʟʘʜʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʚʜʘʥʴ ʪʘ ʜʽʡ ʜʣʷ ʨʦʟʨʦʙʣʝʥ-

ʥ ̫ʨʽʟʥʠʭ ʪʠʧʽʚ ʇɿ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ, ʷʢʽ ʧʦʜʘʥʦ ʚ 

ʷʜʨʽ ʟʥʘʥʴ SWEBOK. ʋʩʽ ʧʨʦʮʝʩʠ ʪʘ ʛʘʣʫʟʽ ʟʥʘʥʴ ʟʙʽʛʘʶʪʴʩʷ ʟʘ ʟʤʽʩ-

ʪʦʤ ʽ ʥʘʟʚʦʶ, ʘʣʝ ʟʤʽʩʪ ʜʽʡ ʚʠʟʥʘʯʘʪ̒ʴʩʷ ʤʝʪʦʜʘʤʠ ʪʘ ʟʘʩʦʙʘʤʠ 

ʧô̫ ʪʠ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʛʘʣʫʟʝʡ. 

3.7. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʘʣʫʟʝʡ ʟʥʘʥʴ SWEBOK  
ʪʘ ʡʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʽ ʩʪʘʥʜʘʨʪʦʤ ISO / IEC 12207 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʝʡ SWEBOK, ʾʭ ʟʘʚʜʘʥʴ  ̔

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʪʘʥʜʘʨʪʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.1. 

ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩʠ ʧʨʠʜʙʘʥʥʷ ʪʘ ʧʦʩʪʘʯʘʥʥʷ ʟʽ ʩʢʣʘʜʫ ʦʩʥʦʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚʠʣʫʯʝʥʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʇɿ.  
ʊʘʙʣʠʮʷ 3.1  

ɿʘʚʜʘʥʥʷ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ SWEBOK  

ʽ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ɽʪʘʧʠ  
ʞʠʪʪʻʚʦʛʦ  
ʮʠʢʣʫ ʇɿ 

ɿʘʚʜʘʥʥʷ ʦʩʥʦʚʥʠʭ  
ʽ ʜʦʜʘʪʢʦʚʠʭ  
ʧʨʦʮʝʩʽʚ 

ɿʘʚʜʘʥʥʷ ʧʨʦʮʝʩʽʚ ʞʠʪʪʚ̒ʦʛʦ 
ʮʠʢʣʫ ʩʪʘʥʜʘʨʪʫ  
ISO / IEC 12207 

ʈʦʟʨʦʙʣʝʥ-

ʥ ̫ʚʠʤʦʛ 

ɯʥʞʝʥʝʨʽʷ ʚʠʤʦʛ: 

ʚʠʷʚʣʝʥʥʷ,  
ʘʥʘʣʽʟ,  
ʩʧʝʮʠʬʽʢʘʮʽʷ,  
ʧʝʨʝʚʽʨʢʘ, 

ʢʝʨʫʚʘʥʥʷ  

ʇʽʜʛʦʪʦʚʢʘ ʟʘʤʦʚʣʝʥʥ.̫  

ɺʠʷʚʣʝʥʥʷ ʚʠʤʦʛ. 
ɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ. 
ɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʇɿ. 
ʆʧʠʩ ʜʦʢʫʤʝʥʪʘ 

ʇʨʦʝʢʪʫ-
ʚʘʥʥʷ 

ʈʦʟʨʦʙʣʝʥʥʷ ʘʨʭʽʪʝʢʪʫ-
ʨʠ ʇɿ:  
ʥʦʪʘʮʽʷ,  
ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʧʨʦʝʢʪʫ-

ʚʘʥʥʷ,  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ 
ʩʠʩʪʝʤʠ ʪʘ ʇɿ. 
ʂʦʜʫʚʘʥʥʷ ʇɿ. 
ʊʝʩʪʫʚʘʥʥʷ ʇɿ 



 90 

ʩʪʨʘʪʝʛʽʾ ʪʘ ʤʝʪʦʜʠ 

ʧʨʦʝʢʪʫʚʘʥʥʷ 
 

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 3.1 

ɽʪʘʧʠ  
ʞʠʪʪʻʚʦʛʦ  
ʮʠʢʣʫ ʇɿ 

ɿʘʚʜʘʥʥʷ ʦʩʥʦʚʥʠʭ  
ʽ ʜʦʜʘʪʢʦʚʠʭ  
ʧʨʦʮʝʩʽʚ 

ɿʘʚʜʘʥʥʷ ʧʨʦʮʝʩʽʚ ʞʠʪʪʚ̒ʦʛʦ 
ʮʠʢʣʫ ʩʪʘʥʜʘʨʪʫ  
ISO / IEC 12207 

ʂʦʥʩʪʨʫʶ-
ʚʘʥʥʷ 

ɿʤʝʥʰʝʥʥʷ ʩʢʣʘʜʥʦʩʪ:̔  
ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʜʭʠʣʝʥ-
ʥʷʤ ʚʽʜ ʩʪʠʣʶ,  
ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʩʠʩʪʝ-
ʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ  
ʟʦʚʥʽʰʥʽʭ ʩʪʘʥʜʘʨʪʽʚ 

ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 
ʩʠʩʪʝʤʠ.  
ʂʦʜʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢ-
ʪʫʨʠ ʽ ʇɿ. 
ɯʥʪʝʛʨʘʮʽʷ ʝʣʝʤʝʥʪʽʚ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ 
ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ 

ʊʝʩʪʫʚʘʥʥʷ ʊʝʩʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ, 
ʩʧʝʮʠʬʽʢʘʮʽʡ, ʩʪʨʫʢʪʫʨʠ 
ʽ ʩʠʩʪʝʤʠ ʟʘ ʥʘʙʦʨʘʤʠ 
ʜʘʥʠʭ. 
ʄʝʪʨʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ 
ʪʝʩʪʫʚʘʥʥʷ. 
ʇʣʘʥʫʚʘʥʥʷ  
ʪʘ ʦʮʽʥʚʁʘʥʥʷ ʷʢʦʩʪʽ 

ʊʝʩʪʫʚʘʥʥʷ ʇɿ. 
ɯʥʪʝʛʨʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ. 
ʂʚʘʣʽʬʽʢʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ. 
ɯʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ. 
ʉʠʩʪʝʤʥʝ ʪʝʩʪʫʚʘʥʥʷ. 
ʋʩʪʘʥʦʚʣʝʥʥʷ ʠ ʧʨʠʡʤʘʥʥʷ 
ʇɿ 

ʉʫʧʨʦ-
ʚʦʜʞʝʥʥʷ 

ɿʘʧʫʩʢ ʇɿ 
ɿʥʘʭʦʜʞʝʥʥʷ ʧʦʤʠʣʦʢ, 
ʧʣʘʥʫʚʘʥʥʷ ʚʠʧʨʘʚʣʝʥʴ 
ʋʥʝʩʝʥʥʷ ʟʤʽʥ 

ɯʥʩʪʘʣʷʮʽʷ ʇɿ 
ɸʥʘʣʽʟ ʧʨʦʙʣʝʤ  ̔ʤʦʜʠʬʽʢʘʮʽʷ 
ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʠʬʽʢʘʮʽʡ 
ɸʥʘʣʽʟ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 
ʄʽʛʨʘʮʽʷ, ʚʠʜʘʣʝʥʥʷ ʇɿ 

ɽʢʩʧʣʫʘʪʘ-
ʮʽʷ ʩʠʩʪʝʤʠ 

ʄʝʪʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 
ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ 
ɽʢʩʧʣʫʘʪʘʮʽʷ ʩʠʩʪʝʤʠ 
ʇʽʜʪʨʠʤʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ 

 

ɯʥʰʽ ʧô̫ ʪʴ ʛʘʣʫʟʝʡ ʷʜʨʘ SWEBOK ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʦʮʝʩʽʚ ʟʘʙʝʟʧʝ-
ʯʝʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʫ, ʷʢ̔ ʧʝʨʝʜʙʘʯʘʶʪ ɹʚʝʨʠʬʽ-
ʢʘʮʽ,ʁ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ. ʇʦʧʨʠ ʪʝ, ʱʦ ʛʘʣʫʟʽ 
ʷʜʨʘ ʟʥʘʥʴ ʷʚʥʦ ʥʝ ʤʽʩʪʷʪʴ ʥʘʟʚ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʬʫʥʢʮʽ-
ʦʥʘʣʴʥʦ ʪʘ ʟʤʽʩʪʦʚʥʦ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʦʮʝʩʽʚ ʦʩʥʦʚʥʠʭ, ʜʦʧʦ-
ʤʽʞʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʢʘʪʝʛʦʨʽʡ.  
ɼʦʧʦʤʽʞʥʠʤ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ ʜʽʷʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʘ-

ʶʪʴ ʪʘʢʽ ʛʘʣʫʟʽ ʟʥʘʥʴ SWEBOK:  
ï ʢʝʨʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ; 
ï ʢʝʨʫʚʘʥʥʷ ʽʥʞʝʥʝʨʽʻʶ ʇɿ (ʘʙʦ ʢʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʦʤ); 
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ï ʧʨʦʮʝʩ ʽʥʞʝʥʝʨʽʾ ʇɿ (ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ); 
ï ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʽʥʞʝʥʝʨʽʾ;  

ï ʽʥʞʝʥʝʨʽʷ ʷʢʦʩʪʽ (ʢʝʨʫʚʘʥʥʷ ʷʢʽʩʪʶ).  

ʎ̔  ʛʘʣʫʟʽ ʟʥʘʥʴ ʚʢʣʶʯʘʶʪʴ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʘ 

ʪʘʢʦʞ ʢʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʦʤ, ʨʠʟʠʢʘʤʠ, ʢʦʥʬʽʛʫʨʘʮʽʻʶ, ʷʢʽʩʪʶ ʩʪʚʦ-

ʨʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. 
ʇʝʨʝʣʽʢ ʛʘʣʫʟʝʡ ʷʜʨʘ SWEBOK ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʟʘʚʜʘʥʥʷ ʜʦʧʦʤʽʞ-

ʥʠʭ (ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ  ̔ʜʦʜʘʪʢʦʚʠʭ) ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʪʘʥ-
ʜʘʨʪʫ ISO / IEC 12207 ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.2. 

 

ʊʘʙʣʠʮʷ 3.2 

ɿʘʚʜʘʥʥʷ ʛʘʣʫʟʝʡ SWEBOK  ̔ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ɽʪʘʧʠ ʞʠʪʪʻ-

ʚʦʛʦ ʮʠʢʣʫ 

ʇɿ 

ɿʘʚʜʘʥʥ ̫ 

ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʮʝʩʽʚ 

SWEBOK 

ɿʘʚʜʘʥʥʷ ʧʨʦʮʝʩʽʚ  

ʩʪʘʥʜʘʨʪʫ  

ISO / IEC 12207 
ʂʝʨʫʚʘʥʥʷ 

ʢʦʥʬʽʛʫʨʘʮʽ̒  ʁ
ʇʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ  

ʢʦʥʬ̔ʛʫʨʘʮʽʻʶ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʝʣʝʤʝʥʪʽʚ. 

ʋʨʘʭʫʚʘʥʥʷ ʩʪʘʪʫʩʫ, ʘʫʜʠʪ. 

ʂʦʥʪʨʦʣʴ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʂʝʨʫʚʘʥʥʷ ʚʝʨʩʽʷʤʠ 

ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ 

ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʆʙʣʽʢ ʩʪʘʥʫ ʪʘ ʦʮʽʥʶʚʘʥ-

ʥ ̫ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʂʝʨʫʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽ̒ʶ  

ʽ ʧʦʩʪʘʚʢʦʶ ʚʝʨʩʽʾ 
ʂʝʨʫʚʘʥʥʷ 

ʧʨʦʝʢʪʦʤ 

ʆʨʛʘʥʽʟʘʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ. 

ʇʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʦʤ. 

ʂʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʘʤʠ  

 ̔ʧʨʦʝʢʪʦʤ. 

ɯʥʞʝʥʝʨʽʷ ʚʠʤʽʨʶʚʘʥʴ ʇɿ. 

ʂʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ 

ɯʥʽʮʽʘʮʽʷ ʽ ʚʠʟʥʘʯʝʥʥʷ  

ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʇʣʘʥʫʚʘʥʥʷ.  

ɺʠʢʦʥʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ. 

ɸʥʘʣʽʟ ʢʝʨʫʚʘʥʥʷ  

ʧʨʦʝʢʪʦʤ: ʪʝʭʥʽʯʥʠʡ  

ʘʥʘʣʽʟ; ʘʫʜʠʪ (ʨʝʚʽʟʽʷ) 

ʂʝʨʫʚʘʥʥʷ  

ʷʢ̔ʩʪʶ 

ʂʦʥʮʝʧʮʽʷ ʷʢʦʩʪʽ ʇɿ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʘ  

ʧʣʘʥʫʚʘʥʥʷ ʷʢʦʩʪ̔. 

ɺʝʨʠʬʽʢʘʮʽʷ ʪʘ ʚʘʣʽʜʘʮʽʷ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʧʽʜ ʯʘʩ  

ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ ʇɿ 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʫ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪ-

ʚʘ ʪʘ ʷʢʦʩʪʽ.  

ʇʨʦʮʝʩ ʚʝʨʠʬʽʢʘʮʽʾ  

ʪʘ ʚʘʣʽʜʘʮʽʾ. 

ɸʥʘʣʽʟ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ̫ ʢʦʩʪʽ 

ʈʦʟʨʦʙʣʝʥʥʷ 

ʤʝʪʦʜʽʚ ʪʘ  

ʟʘʩʦʙʽʚ  

ʽʥʞʝʥʝʨʽʾ 

ʄʝʪʦʜʠ ʽʥʞʝʥʝʨʽʾ. 

ɯʥʩʪʨʫʤʝʥʪʠ ʽʥʞʝʥʝʨʽʾ 

ʇʨʦʮʝʩ ʫʜʦʩʢʦʥʘʣʝʥʥʷ: 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʫ, 

ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʮʝʩʫ, 

ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʮʝʩʫ 

ʇʨʦʮʝʩ ʽʥʞʝ-

ʥʝʨʽʾ ʇɿ 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʮʝʩʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʫ.  

ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʮʝʩʫ. 

ʉʪʚʦʨʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ʋʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ. 
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ɸʥʘʣʽʟ ʧʨʦʝʢʪʫ.  

ɺʠʢʦʥʘʥʥʷ ʟʤʽʥ.  

ʆʮʽʥʶʚʘʥʥʷ ʚʘʨʪʦʩʪʽ  

ʽ ʟʘʪʨʘʪ 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʫ. 

ɿʘʚʝʨʰʝʥʥʷ 

ʇʝʨʝʣʽʢ ʛʘʣʫʟʝʡ ʷʜʨʘ SWEBOK ʪʘ ʚʽʜʧʦʚʜ̔ʥʽ ʟʘʚʜʘʥʥʷ ʜʦʧʦʤʽʞ-

ʥʠʭ (ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʜʦʜʘʪʢʦʚʠʭ) ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʪʘʥ-

ʜʘʨʪʫ ISO / IEC 12207. 

ɿʽʩʪʘʚʣʝʥʥʷ ʢʦʥʮʝʧʮʽʡ, ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ SWEBOK ʟ̔ ʟʘʚʜʘʥʥʷʤʠ 

ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʦʟʚʦʣʷʻ ʨʝʛʣʘʤʝʥʪʫʚʘʪʠ ʧʦʰʫʢ, ʚʠʚ̫-

ʣʝʥʥʷ ʧʦʤʠʣʦʢ ʪʘ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ. 

3.8. Agile-ʤʝʪʦʜʦʣʦʛʽ ̫ʨʦʟʨʦʙʣʝʥʥʷ  
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɻʥʫʯʢʘ ʤʝʪʦʜʦʣʦʛʽʷ ʨʦʟʨʦʙʣʝʥʥʷ (Agile Software Development, 

agile) ï ʩʝʨʽʷ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʣʝʥʥ ̫ʇɿ, ʦʨʽ̒ʥʪʦʚʘʥʠʭ ʥʘ ʚʠʢʦʨʠ-

ʩʪʘʥʥ ̫ʽʪʝʨʘʪʠʚʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʜʠʥʘʤʽʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʩʪʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʩʝʨʝ-

ʜʠʥʽ ʩʘʤʦʦʨʛʘʥʽʟʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʛʨʫʧ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʬʘʭʽʚʮʽʚ 

ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʤʝʪʦʜʠʢ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ ʛʥʫʯ-

ʢʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʨʦʟʨʦʙʣʝʥʥʷ, ʟʦʢʨʝʤʘ, ʚʽʜʦʤʽ ʷʢ ʛʥʫʯʢʽ ʤʝʪʦʜʠʢʠ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, DSDM, Scrum. 

ɹʽʣʴʰʽʩʪʴ ʮʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʥʘʮʽʣʝʥʽ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʨʠʟʠʢʽʚ ʯʝ-

ʨʝʟ ʟʚʝʜʝʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ ʜʦ ʩʝʨʽʾ ʢʦʨʦʪʢʠʭ ʮʠʢʣʽʚ, ʥʘʟʚʘʥʠʭ ʽʪʝʨʘ-

ʮʽʷʤʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʪʨʠʚʘʶʪʴ ʜʚʘ-ʪʨʠ ʪʠʞʥʽ. ʂʦʞʥʘ ʽʪʝʨʘʮʽʷ ʩʘʤʘ ʧʦ 

ʩʦʙʽ ʚʠʛʣʷʜʘʻ ʷʢ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʝʢʪ ʫ ʤʽʥʽʘʪʶʨʽ ʽ ʚʢʣʶʯʘʻ ʚʩʽ ʟʘ-

ʚʜʘʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʜʘʯʽ ʤʽʥʽ-ʧʨʠʨʦʩʪʫ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʁ: 

ʧʣʘʥʫʚʘʥʥʷ, ʘʥʘʣʽʟ ʚʠʤʦʛ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʢʦʜʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ ʽ 

ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ. ʍʦʯʘ ʦʢʨʝʤʘ ʽʪʝʨʘʮʽʷ ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʚʠʧʫʩʢʫ ʥʦ-

ʚʦʾ ʚʝʨʩʽʾ ʧʨʦʜʫʢʪʫ, ʫʪʽʤ ʛʥʫʯʢʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʝʢʪ ʛʦʪʦʚʠʡ ʜʦ 

ʚʠʧʫʩʢʫ ʧʦ ʟʘʚʝʨʰʝʥʥʽ ʢʦʞʥʦʾ ʽʪʝʨʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʢʦʤʘʥʜʘ ʧʝʨʝ-

ʦʮʽʥʶʻ ʧʨʽʦʨʠʪʝʪʠ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ. 

Agile-ʤʝʪʦʜʠ ʥʘʮʽʣʝʥ ̔ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʻ ʩʧʽʣʢʫʚʘʥʥʷ ʽʟ ʟʘʤʦʚʥʠ-

ʢʦʤ. ɹʽʣʴʰʽʩʪʴ agile-ʢʦʤʘʥʜ ʨʦʟʤʽʱʝʥʽ ʚ ʦʜʥʦʤʫ ʦʬʽʩʽ, ʷʢʠʡ ʽʥʦʜʽ 

ʥʘʟʠʚʘʁʪʴ bullpen. ʑʦʥʘʡʤʝʥʰʝ agile-ʢʦʤʘʥʜʘ ʚʢʣʶʯʘʻ ʟʘʤʦʚʥʠʢʘ 

ʘʙʦ ʡʦʛʦ ʧʦʚʥʦʚʘʞʥʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ 

ʧʨʦʜʫʢʪʫ. ʎʶ ʨʦʣʴ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʫ, ʙʽʟʥʝʩ-
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ʘʥʘʣʽʪʠʢ ʘʙʦ ʢʣʽʻʥʪ. ʆʬʽʩ ʤʦʞʝ ʪʘʢʦʞ ʚʢʣʶʯʘʪʠ ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ, 

ʜʠʟʘʡʥʝʨʽʚ ʽʥʪʝʨʬʝʡʩʫ, ʪʝʭʥʽʯʥʠʭ ʧʠʩʴʤʝʥʥʠʢʽʚ ʽ ʤʝʥʝʜʞʝʨʽʚ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʨʠʢʦʶ agile-ʤʝʪʦʜʽʚ ʻ ʨʦʙʦʯʠʡ ʧʨʦʜʫʢʪ. ɺʽʜʜʘʶ-

ʯʠ ʧʝʨʝʚʘʛʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʩʧʽʣʢʫʚʘʥʥʶ, agile-ʤʝʪʦʜʠ ʟʤʝʥʰʫ-

ʶʪʴ ʦʙʩʷʛ ʧʠʩʴʤʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʎʝ ʚʠʢʣʠʢʘʣʦ ʢʨʠʪʠʢʫ ʮʠʭ ʤʝʪʦʜʽʚ. 

3.8.1. ʇʨʠʥʮʠʧʠ agile-ʤʝʪʦʜʦʣʦʛʽ ʾ

Agile ï ʛʨʫʧʘ ʧʨʦʮʝʩʽʚ, ʘ ʥʝ ʻʜʠʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, 

ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ Agile Manifesto. Agile ʥʝ ʤʽʩʪʠʪʴ ʧʨʘʢʪʠʢ, ʘ ʚʠʟʥʘ-

ʯʘʻ ʮʽʥʥʦʩʪʽ ʽ ʧʨʠʥʮʠʧʠ, ʷʢʠʤʠ ʢʝʨʫʶʪʴʩʷ ʫʩʧʽʰʥʽ ʢʦʤʘʥʜʠ. 

Agile Manifesto ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʧʨʠʡʥʷʪʠʡ 11ï13 ʣʶʪʦʛʦ 2001 ʨ. 

ʥʘ ʣʠʞʥʦʤʫ ʢʫʨʦʨʪʽ The Lodge at Snowbird ʫ ʛʦʨʘʭ ʖʪʠ. ʄʘʥʬ̔ʝʩʪ 

ʧʽʜʧʠʩʘʣʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʤʝʪʦʜʦʣʦʛʽʡ Extreme programming, Scrum, 

DSDM, Adaptive software development, Crystal Clear, Feature-driven 

development, Pragmatic Programming. ɻʨʫʧʘ Agile Manifesto ʤʽʩʪʠʪʴ 

4 ʦʩʥʦʚʥʽ ʽʜʝʾ ʽ 12 ʧʨʠʥʮʠʧʽʚ. ʇʨʠʤʽʪʥʦ, ʱʦ Agile Manifesto ʥʝ ʤʽʩ-

ʪʠʪʴ ʧʨʘʢʪʠʯʥʠʭ ʧʦʨʘʜ. 

ʆʩʥʦʚʥʽ ʽʜʝʾ: 

ï ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʷ ʚʘʞʣʠʚʽʰ,̔ ʥʽʞ ʧʨʦʮʝʩʠ ʪʘ ʽʥʩʪʨʫ-

ʤʝʥʪʠ; 

ï ʜʽʶʯʝ ʇɿ ʙʽʣʴʰ ʟʥʘʯʫʱʝ, ʥʽʞ ʧʦʚʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ; 

ï ʩʧʽʚʧʨʘʮʷ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʚʘʞʣʠʚʽʰʘ, ʥʽʞ ʢʦʥʪʨʘʢʪʥʽ ʟʦ-

ʙʦʚô̫ ʟʘʥʥʷ; 

ï ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ ʙʽʣʴʰ ʚʘʞʣʠʚʝ, ʥʽʞ ʜʦʪʨʠʤʘʥʥʷ ʧʣʘʥʫ. 

ʇʨʠʥʮʠʧʠ, ʷʢʽ ʨʦʟô̫ ʩʥʶʻ Agile Manifesto: 

ï ʟʘʜʦʚʦʣʝʥʥʷ ʢʣʽʻʥʪʘ ʟʘ ʨʘʭʫʥʦʢ ʨʘʥʥʴʦʛʦ ʽ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ  

ʧʦʩʪʘʯʘʥʥʷ ʮʽʥʥʦʛʦ ʇɿ; 

ï ʧʨʠʡʥʷʪʥʽʩʪʴ ʟʤʽʥ ʚʠʤʦʛ, ʥʘʚʽʪʴ ʧʦ ʟʘʚʝʨʰʝʥʥ ̔ʧʨʦʮʝʩʽʚ ʨʦʟ-

ʨʦʙʣʝʥʥʷ (ʮʝ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʦʪʨʠʤʘʥʦ-

ʛʦ ʧʨʦʜʫʢʪʫ); 

ï ʯʘʩʪʽʩʪʴ ʧʦʩʪʘʯʘʥʥʷ ʨʦʙʦʯʦʛʦ ʇɿ (ʱʦʤʽʩʷʮʷ, ʱʦʪʠʞʥʷ ʘʙʦ ʥʘ-

ʚʽʪʴ ʯʘʩʪʽʰʝ); 

ï ʪʽʩʥʝ ʱʦʜʝʥʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʟʘʤʦʚʥʠʢʘ ʟ ʨʦʟʨʦʙʥʠʢʘʤʠ ʧʨʦʪʷ-

ʛʦʤ ʫʩʴʦʛʦ ʧʨʦʝʢʪʫ; 
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ï ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʨʦʝʢʪʫ ʥʘʣʝʞʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʙʦʪʠ, ʧʽʜʪʨʠʤ-

ʢʦʶ ʽ ʜʦʚʽʨʦʶ; 

ï ʫʟʛʦʜʞʝʥʽʩʪʴ ʚʠʤʦʛ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʟʘʤʦʚʥʠʢʦʤ; 

ï ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʇɿ ï ʢʨʘʠɦʡ ʚʠʤʽʨʥʠʢ ʧʨʦʛʨʝʩʫ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʥʩʦʨʽʚ, ʨʦʟʨʦʙʥʠʢʽʚ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʽʜʪʨʠʤʫʚʘ-

ʪʠ ʧʦʩʪʽʡʥʠʡ ʪʝʤʧ ʧʨʦʪʷʛʦʤ ʥʝʚʠʟʥʘʯʝʥʦʛʦ ʪʝʨʤʽʥʫ; 

ï ʧʜ̔ʚʠʱʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʽ ʟʨʫʯʥ̔ ʩʪʴ ʜʠʟʘʡʥʫ; 

ï ʘʜʘʧʪʦʚʘʥʽʩʪʴ ʜʦ ʤʽʥʣʠʚʠʭ ʦʙʩʪʘʚʠʥ. 

3.8.2. ʅʝʜʦʣʽʢʠ agile-ʤʝʪʦʜʦʣʦʛʽʡ 

ɿʘ agile-ʧʽʜʭʦʜʫ ʯʘʩʪʦ ʥʝʭʪʫʶʪʴ ʩʪʚʦʨʝʥʥʷʤ çʜʦʨʦʞʥʴʦʾ ʢʘʨʪʠè 

ʨʦʟʚʠʪʢʫ ʧʨʦʜʫʢʪʫ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʢʝʨʫʚʘʥʥʷʤ ʚʠʤʦʛʘʤʠ, ʫ ʧʨʦʮʝʩʽ 

ʷʢʦʛʦ ʽ ʬʦʨʤʫʻʪʴʩʷ ʪʘʢʘ çʜʦʨʦʞʥʷ ʢʘʨʪʘè. ɻʥʫʯʢʠʡ ʧʽʜʭʽʜ ʜʦ ʢʝʨʫ-

ʚʘʥʥʷ ʚʠʤʦʛʘʤʠ ʥʝ ʤʘʻ ʥʘ ʫʚʘʟʽ ʜʘʣʝʢʦʩʷʞʥʠʭ ʧʣʘʥʽʚ (ʢʝʨʫʚʘʥʥʷ 

ʚʠʤʦʛʘʤʠ ʥʝ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʮʽʡ ʤʝʪʦʜʦʣʦʛʽʾ), ʘ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠ-

ʚʽʩʪʴ ʟʘʤʦʚʥʠʢʘ ʨʘʧʪʦʤ ʽ ʥʝʩʧʦʜʽʚʘʥʦ ʥʘʧʨʠʢʽʥʮʽ ʢʦʞʥʦʾ ʽʪʝʨʘʮʽʾ 

ʩʪʘʚʠʪʠ ʥʦʚʽ ʚʠʤʦʛʠ, ʱʦ ʯʘʩʪʦ ʩʫʧʝʨʝʯʘʪʴ ʘʨʭʽʪʝʢʪʫʨʽ ʚʞʝ ʩʪʚʦʨʝ-

ʥʦʛʦ ʽ ʧʦʩʪʘʚʣʝʥʦʛʦ ʪʦʚʘʨʫ. ʎʝ ʽʥʦʜʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ 

çʘʚʨʘʣʽʚè ʟ ʤʘʩʦʚʠʤ ʨʝʬʘʢʪʦʨʠʥʛʦʤ ʽ ʧʝʨʝʨʦʙʣʝʥʥʷʤ ʤʘʡʞʝ ʥʘ  

ʢʦʞʥʽʡ ʯʝʨʛʦʚʽʡ ʽʪʝʨʘʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʨʦʙʦʪʘ ʚ agile ʤʦʪʠʚʫʻ ʨʦʟʨʦʙʥʠʢʽʚ 

ʚʠʨʽʰʫʚʘʪʠ ʚʩʽ ʟʘʚʜʘʥʥʷ ʥʘʡʧʨʦʩʪʽʰʠʤ ʽ ʥʘʡʰʚʠʜʰʠʤ ʤʦʞʣʠʚʠʤ 

ʩʧʦʩʦʙʦʤ, ʯʘʩʪʦ ʥʝ ʟʚʝʨʪʘʶʯʠ ʫʚʘʛʠ ʥʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʢʦʜʫ ʱʦʜʦ 

ʚʠʤʦʛ ʥʠʞʥʴʦʾ ʧʣʘʪʬʦʨʤʠ (ʧʽʜʭʽʜ ï çʧʨʘʮʶʻ ʽ ʜʦʙʨʝè, ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʚʨʘʭʦʚʫʻʪʴʩʷ, ʱʦ ʤʦʞʝ ʧʝʨʝʩʪʘʪʠ ʧʨʘʮʶʚʘʪʠ ʫ ʨʘʟʽ ʥʘʡʤʝʥʰʦʾ  

ʟʤʽʥʠ ʘʙʦ ʞ ʩʧʨʠʯʠʥʠʪʠ ʩʢʣʘʜʥʽ ʜʣ ̫ʚʽʜʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʠ ʧʽʩʣʷ ʨʝ-

ʘʣɹʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʫ ʢʣʽʻʥʪʘ). ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʪʫ ʽ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʜʝʬʝʢʪʽʚ. 

3.8.3. ʄʝʪʦʜʦʣʦʛʽʾ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ agile-ʧʽʜʭʽʜ 

ɯʩʥʫʶʪʴ ʤʝʪʦʜʦʣʦʛʽʾ, ʫ ʷʢʠʭ ʜʦʪʨʠʤʫʶʪʴʩʷ ʮʽʥʥʦʩʪ ̔ʽ ʧʨʠʥʮʠʧʠ, 

ʟʘʷʚʣʝʥ ̔ʚ Agile Manifesto. ɼʝʷʢʽ ʟ ʥʠʭ ʪʘʢʽ. 

Agile Modeling ï ʥʘʙʽʨ ʧʦʥʷʪʴ, ʧʨʠʥʮʠʧʽʚ ʽ ʧʨʠʡʦʤʽʚ (ʧʨʘʢʪʠʢ), 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʽ ʧʨʦʩʪʦ ʚʠʢʦʥʫʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʦʢʫ-

ʤʝʥʪʫʚʘʥʥʷ ʚ ʧʨʦʝʢʪʘʭ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʘ ʪʘʢʦʞ ʥʝ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ 

ʜʝʪʘʣʴʥʦ ʾʽʥʩʪʨʫʢʮʽ ʾʟ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʦʧʠʩʽʚ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤ ʥʘ 
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UML. ʆʩʥʦʚʥʘ ʤʝʪʘ ï ʝʬʝʢʪʠʚʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ, 

ʘʣʝ ʥʝ ʦʭʦʧʣʶʻ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ, ʥʝ ʚʢʣʶʯʘʻ ʧʠʪʘʥʥʷ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʦʤ, ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ʆʜʥʘʢ 

ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʽʨʢʫ ʤʦʜʝʣʽ ʢʦʜʦʤ [3]. 

Agile Unified Process (AUP) ï ʩʧʨʦʱʝʥʘ ʚʝʨʩʽʷ IBM Rational 

Unified Process (RUP), ʨʦʟʨʦʙʣʝʥʘ ʉʢʦʪʪʦʤ ɸʤʙʣʝʨ, ʷʢʘ ʦʧʠʩʫʻ 

ʧʨʦʩʪʝ ʽ ʟʨʦʟʫʤʽʣʝ ʥʘʙʣʠʞʝʥʥʷ (ʤʦʜʝʣʴ) ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʇɿ ʜʣʷ ʙʽʟ-

ʥʝʩ-ʜʦʜʘʪʢʽʚ. 

Agile Data Method ï ʛʨʫʧʘ ʽʪʝʨʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, 

ʫ ʷʢʠʭ ʚʠʤʦʛʠ ʽ ʚʠʨʽʰʝʥʥʷ ʜʦʩʷʛʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʩʧʽʚʧʨʘʮʽ ʨʽʟʥʠʭ 

ʢʨʦʩ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʘʥʜ. 

DSDM ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʥʮʝʧʮʽʾ ʰʚʠʜʢʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʜʦʜʘʪʢʽʚ 

(Rapid Application Development ï RAD)  ̔ʷʚʣʷʻ ʩʦʙʦʶ ʽʪʝʨʘʪʠʚʥʠʡ ʽ 

ʽʥʢʨʝʤʝʥʪʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʥʘʜʘʻ ʦʩʦʙʣʠʚʦ ʾ ʟʥʘʯʫʱʦʩʪʽ ʪʨʠʚʘʣʽʡ 

ʫʯʘʩʪʽ ʚ ʧʨʦʮʝʩʽ ʢʦʨʠʩʪʫʚʘʯʘ (ʩʧʦʞʠʚʘʯʘ). 

Essential Unified Process (EssUP). 

ɽʢʩʪʨʝʤʘʣʴʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (Extreme ʈrogramming, XP). 

Feature driven development (FDD) ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʨʦʟʨʦʙʣʝʥʥʷ. ʇʦʥʷʪʪʷ ʬʫʥʢʮʽʾ ʘʙʦ ʚʣʘʩʪʠʚʦʩʪʽ ʚ FDD ʜʦʩʠʪʴ  

ʙʣʠʟʴʢʝ ʜʦ ʧʦʥʷʪʪʷ ʧʨʝʮʝʜʝʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʘʩʪʦʩʦʚʫʚʘʥʦʤʫ ʚ 

RUP, ʽʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ï ʮʝ ʜʦʜʘʪʢʦʚʝ ʦʙʤʝʞʝʥʥʷ: çʢʦʞʥʘ  

ʬʫʥʢʮʽʷ ʧʦʚʠʥʥʘ ʜʦʧʫʩʢʘʪʠ ʨʝʘʣʽʟʘʮʽʶ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʟʘ ʜʚʘ ʪʠʞ-

ʥè̔. ʊʦʙʪʦ, ʷʢʱʦ ʩʮʝʥʘʨʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʠʪʴ ʤʘʣʠʡ, ʡʦʛʦ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʬʫʥʢʮʽʻʶ, ʘ ʷʢʱʦ ʞ ʚʝʣʠʢʠʡ, ʪʦ ʡʦʛʦ ʪʨʝʙʘ ʨʦʟʙʠʪʠ ʥʘ  

ʢ̔ʣʴʢʘ ʚʽʜʥʦʩʥʦ ʥʝʟʘʣʝʞʥʠʭ ʬʫʥʢʮʽʡ. 

Getting Real ï ʽʪʝʨʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʙʝʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʧʝʮʠʬʽ-

ʢʘʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ web-ʜʦʜʘʪʢʽʚ. ʋ ʮʦɹʤʫ ʤʝʪʦʜʽ ʩʧʦ-

ʯʘʪʢʫ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ, ʘ ʧʦʪʽʤ ʾʾ ʬʫʥʢʮʽʦʥʘʣʥɹʘ 

ʯʘʩʪʠʥʘ. 

OpenUP ï ʮʝ ʽʪʝʨʘʪʠʚʥʦ-ʽʥʢʨʝʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ ʨʦʟʨʦʙʣʝʥʥʷ 

ʇɿ. ʇʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʣʝʛʢʠʡ ʽ ʛʥʫʯʢʠʡ ʚʘʨʽʘʥʪ RUP. ʄʝʪʦʜ 

OpenUP ʜʽʣʠʪʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʝʢʪʫ ʥʘ ʯʦʪʠʨʠ ʬʘʟʠ: ʧʦʯʘʪʢʦʚʫ, 

ʫʪʦʯʥʝʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʧʝʨʝʜʘʚʘʥʥʷ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʝʢʪʫ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʘʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤ ʦʩʦʙʘʤ ʪʘ ʯʣʝʥʘʤ ʢʦʣʝʢʪʠʚʫ ʤʦ-

ʞʣʠʚʦʩʪʽ ʦʟʥʘʡʦʤʣʝʥʥʷ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʨʦʝʢ-

ʪʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʠʪʫʘʮʽʶ ʽ ʚʯʘʩʥʦ ʧʨʠʡ-
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ʤʘʪʠ ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʠʡʥʷʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʣʘʥ ʧʨʦʝʢʪʫ ʚʠʟʥʘʯʘʻ 

ʞʠʪʪʻʚʠʡ ʮʠʢʣ, ʘ ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʦʩʪʘʪʦʯʥʠʡ ʜʦʜʘʪʦʢ. 

Scrum ï ʫʩʪʘʥʦʚʣʶʻ ʧʨʘʚʠʣʘ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʽ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʞʝ ʽʩʥʫʶʯʽ ʧʨʘʢʪʠʢʠ ʢʦʜʫʚʘʥʥʷ, ʢʦʨʠ-

ʛʫʶʯʠ ʚʠʤʦʛʠ ʘʙʦ ʚʥʦʩʷʯʠ ʪʘʢʪʠʯʥʽ ʟʤʽʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʤʝʪʦ-

ʜʦʣʦʛʽʾ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʣʷʪʠ ʡ ʫʩʫʚʘʪʠ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʙʘʞʘʥʦʛʦ  

ʨʝʟʫʣʴʪʘʪʫ ʥʘ ʙʽʣʴʰ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʆʱʘʜʣʠʚʝ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ (Lean software development) ï ʚʠʢʦ-

ʨʠʩʪʦʚʫʻ ʧʽʜʭʦʜʠ ʟ ʢʦʥʮʝʧʮʽʾ ʙʝʨʝʞʣʠʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ʏʠ ʻ ʧʨʠʯʠʥʦ  ʁʦʙʤʝʞʝʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʟʘʩʦʙʽʚ 

ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʥʠʭ? 

2. ʏʠ ʥʘʣʝʞʘʪʴ ʜʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʙʘʟʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʢʦʜʫ? 

3. ɿʘʧʨʦʧʦʥʫʡʪʝ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʇɿ ʜʣʷ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

4. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʩʧʦʩʦʙʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʇɿ. 

5. ʑʦ ʦʟʥʘʯʘʻ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʫ ʤʦʜʝʣʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ? 

6. ʋ ʯʦʤʫ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʝʜʦʣʽʢʠ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ ʟʘ ʢʘʩʢʘʜ-

ʥʦʶ ʤʦʜʝʣʣʶ? 

7. ʇʦʷʩʥʪ̔ɹ ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ ʟʘ ʝʚʦʣʶʮʽʡʥʦʶ ʽ ʢʘʩ-

ʢʘʜʥʦʶ ʤʦʜʝʣʷʤʠ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. 

8. ʇʦʷʩʥʪ̔ɹ ʚʜ̔ʤʽʥʥʽʩʪʴ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ ʤʽʞ ʬʦʨʤʘʣʴʥʠʤ ʨʦʟ-

ʨʦʙʣʝʥʥʷʤ ʩʠʩʪʝʤ ʽ ʢʘʩʢʘʜʥʦʶ ʤʦʜʝʣʣʶ. 

9. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʘʣʴʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. 

10. ʋ ʯʦʤʫ ʩʫʪʥʽʩʪʴ ʤʝʪʦʜʫ ʬʦʨʤʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ?  

11. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʤʝʪʦʜ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʥʘ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʠʭ ʢʦʤʧʦ-

ʥʝʥʪʽʚ. 

12. ʇʦʷʩʥʪ̔ɹ ʩʫʪʥʽʩʪʴ ʤʦʜʝʣʽ ʧʦʢʨʦʢʦʚʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. 

13. ʇʦʷʩʥʪ̔ɹ ʩʫʪʥʽʩʪʴ ʤʝʪʦʜʫ ʩʧʽʨʘʣʴʥʦʾ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. 

14. ʗʢʽ ʨʠʟʠʢʠ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʽʩʥʫʶʪʴ? ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ. 

15. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʤʝʪʦʜ ʩʧʽʨʘʣʴʥʦʾ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. 
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4. ʂɽʈʋɺɸʅʅʗ ʇʈʆɽʂʊɸʄʀ 

4.1. ʇʨʦʮʝʩʠ ʢʝʨʫʚʘʥʥʷ  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʝʢʪʘʤʠ ʚʧʝʨʰʝ ʚʠʥʠʢ-

ʣʘ ʚ 60ï70-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣ̔ʪʪ̫, ʢʦʣʠ ʧʦʯʘʣʠ ʨʦʟʨʦʙʣʷʪʠʩʷ 

ʧʨʦʝʢʪʠ ʚʝʣʠʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɹʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʘʪʨʠ-

ʤʘʥʥʷ ʩʪʚʦʨʝʥʥ ̫ ʇɿ ̫ʢ ʥʝʥʘʜʽʡʥʦʛʦ, ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʣʝʥʥ ̫ 

ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʚʠɦ ʫʚʘʣʠ ʧʝʨʚʠʥʥʽ ʦʮʽʥʢʠ, ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʛʨʘʤʥʽ 

ʩʠʩʪʝʤʠ ʤʘʣʠ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʨʦʚʘʣʠ ʧʨʦʛʨʘʤ-

ʥʠʭ ʧʨʦʝʢʪʽʚ ʟʫʤʦʚʣʶʚʘʣʠʩʷ ʥʝ ʩʪʽʣʴʢʠ ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʢʝʨʽʚʥʠ-

ʢʽʚ ʽ ʧʨʦʛʨʘʤʽʩʪʽʚ, ʩʢʽʣʴʢʠ ʧʽʜʭʦʜʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʢʝ-

ʨʫʚʘʥʥʽ ʧʨʦʝʢʪʘʤʠ. ɿʘʩʪʦʩʦʚʫʚʘʥ ̔ʤʝʪʦʜʠʢʠ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʤʠ 

ʧʨʦʝʢʪʘʤʠ ʚʠʷʚʠʣʠʩʷ ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. 

ʇʦʪʨʝʙʘ ʢʝʨʫʚʘʪʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʝʢʪʘʤʠ ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ ʬʘʢ-

ʪʫ, ʱʦ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʇɿ ʟʘʚʞʜʠ ʻ ʩʫʙô̒ ʢʪʦʤ ʙʶ-

ʜʞʝʪʥʦʾ ʧʦʣʽʪʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʫ ʷʢʽʡ ʡʦʛʦ ʨʦʟʨʦʙʣʷʶʪ,ɹ ʽ ʤʘʻ ʯʘʩʦʚʽ 

ʦʙʤʝʞʝʥʥʷ. ʈʦʙʦʪʘ ʢʝʨʽʚʥʠʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʝʢʪʫ ʧʦʣʷʛʘʻ ʚ ʛʘʨʘʥ-

ʪʫʚʘʥʥʽ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʙʶʜʞʝʪʥʠʭ ʽ ʯʘʩʦʚʠʭ ʦʙʤʝʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥ-

ʥʷʤ ʙʽʟʥʝʩ-ʮʽʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʱʦʜʦ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʇɿ. 

ʄʝʥʝʜʞʝʨʠ ʧʨʦʝʢʪʽʚ ʧʦʢʣʠʢʘʥʽ ʩʧʣʘʥʫʚʘʪʠ ʚʩʽ ʝʪʘʧʠ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɺʦʥʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽ ʜʦʪʨʠʤʘʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʇʦʩ-

ʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʥʝ ʚʠʭʦʜʠʚ ʟʘ ʯʘʩʦʚʽ ʽ ʙʶʜʞʝʪʥʽ ʦʙʤʝʞʝʥ-

ʥʷ. ʋʩʧʽʰʥʝ ʢʝʨʫʚʘʥʥʷ ʥʝ ʛʘʨʘʥʪʫʻ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʝʢʪʫ, 

ʫʪʽʤ ʥʝʟʘʜʦʚʽʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʦʙʦʚô̫ ʟʢʦʚʦ ʧʨʠʟʚʝʜʝ ʜʦ ʡʦʛʦ ʧʨʦʚʘʣʫ. 

ʎʝ ʤʦʞʝ ʩʪʘʪʠʩʷ ʯʝʨʝʟ ʟʘʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʽʚ ʟʜʘʯʽ ʛʦʪʦʚʦʛʦ ʇɿ, ʧʝ-

ʨʝʚʠʱʝʥʥ ̫ʢʦʰʪʦʨʠʩʫ ʧʨʦʝʢʪʫ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʩ̔ʪɹ ʛʦʪʦʚʦʛʦ ʇɿ ʩʧʝ-

ʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ. 

ʂʝʨʽʚʥʠʢʠ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʝʢʪʽʚ ʚʠʢʦʥʫʶʪʴ ʪʘʢʫ ʩʘʤʫ ʨʦʙʦʪʫ, 

ʱʦ ʽ ʢʝʨʽʚʥʠʢʠ ʪʝʭʥʽʯʥʠʭ ʧʨʦʝʢʪʽʚ. ʇʨʦʪʝ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ 

ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʦʮʝʩʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʧʨʦʝʢʪʽʚ, ʱʦ 

ʧʦʨʦʜʞʫʻ ʧʝʚʥʽ ʩʢʣʘʜʥʦʩʪʽ ʚ ʢʝʨʫʚʘʥʥʽ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʝʢʪʘʤʠ. 

ʅʘʚʝʜʝʤʦ ʜʝʷʢʽ ʟ ʮʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

1. ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʥʝʤʘʪʝʨʽʘʣʴʥʠʡ. ʄʝʥʝʜʞʝʨ ʧʨʦʝʢʪʫ ʥʝ 

ʤʦʞʝ ʙʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, çʨʦʩʪʫè ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ 

ʇɿ, ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʘʙʦ ʜʦʪʦʨʢʥʫʪʠʩʷ ʜʦ ʥʴʦʛʦ. ʄʝʥʝʜʞʝʨ 
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ʧʦʢʣʘʜʘʻʪʩɹ̫  ʣʠʰʝ ʥʘ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʱʦ ʬʽʢʩʫʻ ʧʨʦʮʝʩ ʾʾ ʨʦʟʨʦʙ-

ʣʝʥʥʷ. 

2. ʅʝ ʽʩʥʫʻ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ. ʅʘʪʝʧʝʨ ʥʝ-

ʤʘ̒ ʯʽʪʢʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʨʦʮʝʩʦʤ ʩʪʚʦʨʝʥʥʷ ʇɿ ʽ ʪʠʧʦʤ ʩʪʚʦʨʶ-

ʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʗʢʱʦ ʧʨʦʮʝʩʠ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʜʦʙʨʝ 

ʚʠʚʯʝʥʽ, ʪʦ ʧʜ̔ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʥʝ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʝʪʘʧ, ʥʘ 

ʷʢʦʤʫ ʚʠʥʠʢʥʫʪ ɹʧʨʦʙʣʝʤʠ, ʱʦ ʟʘʛʨʦʞʫʶʪʴ ʫʩʴʦʤʫ ʧʨʦʝʢʪʫ. 

3. ɺʝʣʠʢʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʝʢʪʠ ï ʮʝ ʯʘʩʪʦ ʦʜʥʦʨʘʟʦʚʽ ʧʨʦʝʢʪʠ. 

ɺʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʨʦʝʢʪʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ 

ʨʘʥʽʰʝ. ʑʦʙ ʟʤʝʥʰʠʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʫ ʧʣʘʥʫʚʘʥʥʽ ʧʨʦʝʢʪʫ, ʢʝʨʽ-

ʚʥʠʢʠ ʧʨʦʝʢʪʽʚ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʫʞʝ ʚʝʣʠʢʠʡ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ. ɸʣʝ 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥʦʚʝ ʫʩʪʘʪʢʫʚʘʥʥ ̫ʟʥʝʮʽʥʶʶʪʴ ʧʦʧʝʨʝʜʥʽʡ ʜʦ-

ʩʚʽʜ. ɿʥʘʥʥʷ ʽ ʥʘʚʠʯʢʠ, ʥʘʛʨʦʤʘʜʞʝʥʠʡ ʜʦʩʚʽʜ ʤʦʞʫʪʴ ʥʝ ʟʘʪʨʝʙʫ-

ʚʘʪʠʩʷ ʚ ʥʦʚʦʤʫ ʧʨʦʝʢʪʽ. 

ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʛʦ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ ʥʝ ʚʽʜʧʦʚʽʜʘ-

ʪʠʤʝ ʯʘʩʦʚʦʤʫ ʛʨʘʬʽʢʫ ʘʙʦ ʧʝʨʝʚʠʱʠʪ ɹ ʙʶʜʞʝʪʥʽ ʘʩʠʛʥʫʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʶʪʴʩʷ ʥʦʚʠʥʢʘʤʠ, ʷʢ ʚ ʽʜʝʡ-

ʥʦʤʫ, ʪʘʢ ʽ ʚ ʪʝʭʥʽʯʥʦʤʫ ʩʝʥʩʽ. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʽʯʥʽ ʧʨʦʝʢʪʠ  

(ʥʘʧʨʠʢʣʘʜ, ʥʦʚʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ) ʪʘʢʦʞ ʯʘʩʪʦ ʧʦʨʫʰʫʶʪʴ ʯʘ-

ʩʦʚʽ ʛʨʘʬʽʢʠ ʨʦʙʽʪ. ʇʝʨʝʜʙʘʯʘʶʯʠ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ ʚ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʝʢʪʫ, ʚʘʨʪʦ ʟʥʘʪʠ, ʱʦ ʙʘʛʘʪʦ ʟ ʥʠʭ ʚʠʭʦʜʪ̫ɹ ʟʘ ʤʝ-

ʞ ̔ʯʘʩʦʚʠʭ ʽ ʙʶʜʞʝʪʥʠʭ ʦʙʤʝʞʝʥʴ. 

ʂʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʝʢʪʘʤʠ ï ʪʝʤʘ ʜʦʩʠʪʴ ʚʝʣʠʢʘ, ʪʦʤʫ 

ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʣʠʰʝ ʦʩʥʦʚʥ ̔ʧʨʦʮʝʩʠ, ʘ ʩʘʤʝ: 

ï ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʟʽ ʩʪʚʦʨʝʥʥʷ ʇɿ; 

ï ʧʣʘʥʫʚʘʥʥʷ ʽ ʩʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʘ ʨʦʙʽʪ; 

ï ʦʮʽʥʶʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ; 

ï ʢʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ; 

ï ʧʽʜʙʨ̔ ʧʝʨʩʦʥʘʣʫ; 

ï ʥʘʧʠʩʘʥʥʷ ʟʚʽʪʽʚ ʽ ʜʦʥʝʩʝʥʴ. 

ʇʝʨʰʘ ʩʪʘʜʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʝʢʪʫ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʦɦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʝʢʪʫ. ʇʨʦʧʦʟʠʮʽʾ ʧʦ-

ʚʠʥʥʽ ʤʽʩʪʠʪʠ ʦʧʠʩ ʮʽʣʝʡ ʧʨʦʝʢʪʽʚ ʽ ʩʧʦʩʦʙʠ ʾʭ ʜʦʩʷʛʥʝʥʥʷ. ɺʦʥʠ 

ʟʘʟʚʠʯʘʡ ʤʽʩʪʷʪʴ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʠʭ ʽ ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʝʢʪʫ. ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʪʫʪ ʤʦʞʝ ʥʘʚʦʜʠʪʠʩ ɹʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʣʷ 

ʧʝʨʝʜʘʥʥʷ ʧʨʦʝʢʪʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʪʦʨʦʥʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʘʙʦ 

ʢʦʤʘʥʜʦ  ʁʨʦʟʨʦʙʥʠʢ̔ʚ. 
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ʅʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʦʮʝʩʠ, ʝʪʘʧʠ ʽ 

ʦʪʨʠʤʘʥʽ ʥʘ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠ-

ʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ. ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʧʣʘʥʫ ʦʟʥʘʯʘʻ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ 

ʧʨʦʝʢʪʫ. ɺʠʟʥʘʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚô̫ ʟʘʥʝ ʟ 

ʡʦʛʦ ʧʣʘʥʫʚʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʪʫʪ ʦʮʽʥʶʶʪʴʩʷ ʨʝʩʫʨʩʠ, ʧʦʪʨʽʙʥʽ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʫ.  

ʂʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ï ʮʝ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ, 

ʱʦ ʪʨʠʚʘʻ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ʄʝʥʝʜʞʝʨ 

ʧʦʚʠʥʝʥ ʧʦʩʪʽʡʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʭʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʽ ʧʦʨʽʚʥʶ-

ʚʘʪʠ ʬʘʢʪʠʯʥʽ ʪʘ ʧʣʘʥʦʚʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʾʭ ʚʘʨʪʽʩʪʶ. 

ʍʦʯʘ ʙʘʛʘʪʦ ʦʨʛʘʥʽʟʘʮʽʡ ʤʘʶʪʴ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥ-

ʛʫ ʨʦʙʽʪ, ʜʦʩʚʽʜʯʝʥʠʡ ʤʝʥʝʜʞʝʨ ʤʦʞʝ ʯʽʪʢʦ ʫʷʚʠʪʠ ʩʪʘʜʽʶ ʨʦʟʚʠʪʢʫ 

ʧʨʦʝʢʪʫ ʯʝʨʝʟ ʥʝʬʦʨʤʘʣʴʥʝ ʩʧʣ̔ʢʫʚʘʥʥʷ ʟ ʨʦʟʨʦʙʥʠʢʘʤʠ. 
ʅʝʬʦʨʤʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʯʘʩʪʦ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡ-

ʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʚ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʧʽʟʥʽʰʝ.  
ʅʘʧʨʠʢʣʘʜ, ʱʦʜʝʥʥʝ ʦʙʛʦʚʦʨʝʥʥʷ ʭʦʜʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʤʦʞʝ ʚʠ-
ʷʚʠʪʠ ʦʢʨʝʤʽ ʥʝʜʦʨʦʙʢʠ ʫ ʩʪʚʦʨʶʚʘʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʽ. 
ɿʘʤʽʩʪʴ ʦʯʽʢʫʚʘʥʥʷ ʟʚʽʪʽʚ, ʫ ʷʢʠʭ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʠʡ ʬʘʢʪ ʟʘʪʨʠ-
ʤʘʥʥʷ ʛʨʘʬʽʢʘ ʨʦʙʽʪ, ʤʝʥʝʜʞʝʨ ʤʦʞʝ ʦʙʛʦʚʦʨʠʪʠ ʟ ʬʘʭʽʚʮʷʤʠ ʽʩʥʫ-
ʶʯʽ ʧʨʦʙʣʝʤʠ ʽ ʟʘʧʦʙʽʛʪʠ ʟʨʠʚʫ ʛʨʘʬʽʢʘ ʨʦʙʽʪ. 
ʇʨʦʪʷʛʦʤ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʟʘʟʚʠʯʘʡ ʧʨʦʚʦʜʠʪʴʩʷ ʢʽʣʴʢʘ ʬʦʨ-

ʤʘʣʴʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʧʝʨʝʚʽʨʦʢ ʭʦʜʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʽ ʩʪʚʦʨʝʥʥʷ 
ʇɿ. ʊʘʢʽ ʧʝʨʝʚʽʨʢʠ ʧʦʚʠʥʥʽ ʜʘʪʠ ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʭʦʜʫ ʨʝʘʣʽʟʘʮʽʾ 
ʧʨʦʝʢʪʫ ʽ ʧʦʢʘʟʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʚʞʝ ʨʦʟʨʦʙʣʝʥʘ ʯʘʩʪʠʥʘ ʇɿ ʚʽʜʧʦʚʽ-
ʜʘʻ ʮʽʣʷʤ ʧʨʦʝʢʪʫ. 
ʏʘʩ ʚʠʢʦʥʘʥʥʷ ʚʝʣʠʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʝʢʪʽʚ ʤʦʞʝ ʟʘʡʤʘʪʠ  

ʢʽʣʴʢʘ ʨʦʢʽʚ. ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʯʘʩʫ ʮʽʣʽ ʽ ʥʘʤʽʨʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʟʘ-
ʤʦʚʠʣʘ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʝʢʪ, ʤʦʞʫʪʴ ʽʩʪʦʪʥʦ ʟʤʽʥʠʪʠʩʷ. ʄʦʞʝ  
ʚʠʷʚʠʪʠʩʷ, ʱʦ ʨʦʟʨʦʙʣʶʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʩʪʘʚ ʫʞʝ ʥʝʧʦ-
ʪʨʽʙʥʠʤ ʘʙʦ ʚʠʭʽʜʥʽ ʚʠʤʦʛʠ ʜʦ ʩʪʚʦʨʶʚʘʥʦʛʦ ʇɿ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽ-
ʣʠ ʽ ʾʭ ʥʝʦʙʭʽʜʥʦ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʁʚʘʪʠ. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʢʝʨʽʚʥʠ-
ʮʪʚʫ ʦʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʘ ʪʨʝʙʘ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʨʠʧʠ-
ʥʝʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʘʙʦ ʧʨʦ ʟʤʽʥʫ ʧʨʦʝʢʪʫ ʚ ʮʽʣʦʤʫ ʜʣʷ ʪʦʛʦ, 
ʱʦʙ ʫʨʘʭʫʚʘʪʠ ʮʽʣʽ, ʱʦ ʟʤʽʥʠʣʠʩʷ, ʽ ʥʘʤʽʨʠ ʦʨʛʘʥʽʟʘʮʽʾ-ʟʘʤʦʚʥʠʢʘ. 
ʂʝʨʽʚʥʠʢʠ ï ʤʝʥʝʜʞʝʨʠ ʧʨʦʝʢʪʽʚ ʟʘʟʚʠʯʘʡ ʩʘʤʽ ʧʽʜʙʠʨʘʶʪʴ ʚʠ-

ʢʦʥʘʚʮʽʚ ʜʣʷ ʩʚʦʾʭ ʧʨʦʝʢʪʽʚ. ɺ ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʬʝʩʽʡʥʠʡ ʨʽ-
ʚʝʥʴ ʚʠʢʦʥʘʚʮʽʚ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʪʽʡ ʨʦʙʦʪʽ, ʷʢʫ ʚʦʥʠ ʚʠʢʦʥʫ-
ʚʘʪʠʤʫʪʴ ʫ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ʆʜʥʘʢ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ  
ʤʝʥʝʜʞʝʨʘʤ ʜʦʚʦʜʠʪʴʩʷ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʢʦʤʘʥʜʫ ʨʦʟʨʦʙʥʠʢʽʚ, ʱʦ 
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ʜʘʣʝʢʘ ʚʽʜ ʽʜʝʘʣʴʥʦʾ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʘ ʪʘʢʠʤʠ 
ʧʨʠʯʠʥʘʤʠ: 
ï ʙʶʜʞʝʪ ʧʨʦʝʢʪʫ ʥʝ ʜʦʟʚʦʣʷʻ ʟʘʣʫʯʠʪʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʡ 

ʧʝʨʩʦʥʘʣ; 
ï ʦʨʛʘʥʽʟʘʮʽʷ ʭʦʯʝ ʧʽʜʚʠʱʠʪʠ ʧʨʦʬʝʩʽʡʥʠʡ ʨʽʚʝʥʴ ʩʚʦʾʭ ʧʨʘʮʽʚ-

ʥʠʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʦʥʘ ʤʦʞʝ ʟʘʣʫʯʠʪʠ ʜʦ ʫʯʘʩʪʽ ʚ ʧʨʦʝʢʪʽ ʥʝʜʦʩʪʘʪ-
ʥʴʦ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦʙ ʚʦʥʠ ʟʜʦʙʫʣʠ ʧʦʪʨʽʙʥʠʡ ʜʦʩ-
ʚʽʜ ʫ ʙʽʣʴʰ ʜʦʩʚʽʜʯʝʥʠʭ ʬʘʭʽʚʮʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʡʞʝ ʟʘʚʞʜʠ ʧʽʜʙʨ̔ ʬʘʭʽʚʮʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦ-

ʝʢʪʫ ʤʘʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʽ ʥʝ ʻ ʜʦʚ̔ʣʴʥʠʤ. ʈʘʟʦʤ ʟ ʪʠʤ ʥʝʦʙʭʽʜʥʦ, 

ʱʦʙ ʭʦʯʘ ʙ ʢʽʣʴʢʘ ʯʣʝʥʽʚ ʛʨʫʧʠ ʨʦʟʨʦʙʥʠʢ̔ʚ ʤʘʣʠ ʢʚʘʣʽʬʽʢʘʮʽʶ ʽ 

ʜʦʩʚʽʜ, ʜʦʩʪʘʪʥʽ ʜʣʷ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʋ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ 

ʥʝʤʦʞʣʠʚʦ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ.  

ʄʝʥʝʜʞʝʨ ʧʨʦʝʢʪʫ ʟʦʙʦʚô̫ ʟʘʥʠʡ ʥʘʜʩʠʣʘʪʠ ʟʚʽʪʠ ʧʨʦ ʭʽʜ ʡʦʛʦ ʚʠ-

ʢʦʥʘʥʥʷ ʷʢ ʟʘʤʦʚʥʠʢʫ, ʪʘʢ ʽ ʧʽʜʨʷʜʥʠʤ ʦʨʛʘʥʽʟʘʮʽʷʤ. ʎʝ ʥʝʚʝʣʠʢʽ ʟʘ 

ʦʙʩʷʛʦʤ ʜʦʢʫʤʝʥʪʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʾ, ʚʟʷʪʽʡ ʟ ʜʦʢʣʘʜʥʠʭ 

ʟʚʽʪʽʚ ʧʨʦ ʧʨʦʝʢʪ. ʎʽ ʟʚʽʪʠ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽ,ʁ ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 

ʩʪʫʧʽʥʴ ʛʦʪʦʚʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

4.2. ʇʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʫ  

ɽʬʝʢʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʝʢʪʦʤ ʟʘʣʝʞʠʪʴ ʙʝʟʧʦʩʝ-

ʨʝʜʥʴʦ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʡʦʛʦ ʚʠ-

ʢʦʥʘʥʥʷ. ʇʣʘʥ ʜʦʧʦʤʘʛʘʻ ʤʝʥʝʜʞʝʨʫ ʧʝʨʝʜʙʘʯʘʪʠ ʧʨʦʙʣʝʤʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʝʪʘʧʘʭ ʩʪʚʦʨʝʥʥʷ ʇɿ, ʽ ʨʦʟʨʦʙʠʪʠ 

ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ ʜʣʷ ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ ʘʙʦ ʚʠʨʽʰʝʥʥʷ. ʇʣʘʥ, ʨʦʟ-

ʨʦʙʣʝʥʠʡ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʨʦʝʢʪʫ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʩʽʤʘ ʡʦʛʦ 

ʫʯʘʩʥʠʢʘʤʠ ʷʢ ʢʝʨ̔ ʚʥʠʡ ʜʦʢʫʤʝʥʪ, ʚʠʢʦʥʘʥʥʷ ʷʢʦʛʦ ʧʝʨʝʜʙʘʯʘʻ  

ʫʩʧʽʰʥʝ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʝʢʪʫ. ʎʝʡ ʧʦʯʘʪʢʦʚʠʡ ʧʣʘʥ ʧʦʚʠʥʝʥ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʚʘʪʠ ʚʩʽ ʝʪʘʧʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

ʆʢʨʽʤ ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʥʫ ʧʨʦʝʢʪʫ, ʤʝʥʝʜʞʝʨ ʟʦʙʦʚô̫ ʟʘʥʠʡ ʨʦʟ-

ʨʦʙʣʷʪʠ ʽʥʰ̔ ʧʣʘʥʠ (ʪʘʙʣ. 4.1). 

ʊʘʙʣʠʮʷ 4.1  
ɺʠʜʠ ʧʣʘʥʽʚ 

ʇʣʘʥ ʆʧʠʩ 

ʗʢʦʩʪʽ ʉʪʘʥʜʘʨʪʽʚ ʽ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʪʨʠʤʘʥʥʷ ʷʢʦʩʪʽ ʨʦʟʨʦ-

ʙʣʶʚʘʥʦʛʦ ʇɿ  

ɸʪʝʩʪʘʮʽʾ ʉʧʦʩʦʙʽʚ, ʨʝʩʫʨʩʽʚ ʽ ʧʝʨʝʣʽʢʫ ʨʦʙʽʪ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʘʪʝʩʪʘʮʽʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ  
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ʂʝʨʫʚʘʥʥʷ ʉʪʨʫʢʪʫʨʠ ʽ ʧʨʦʮʝʩʽʚ ʟʤʽʥʠ ʢʦʥʬʽʛʫʨʘʮʽ ʾ 

ʉʫʧʨʦʚʦʜʞʝʥʥʷ 

ʇɿ 

ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʜʣʷ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʇɿ ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ; ʨʦʟʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ  

ʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʮʴʦʛʦ ʨʝʩʫʨʩʠ  

ʂʝʨʫʚʘʥʥʷ  

ʧʝʨʩʦʥʘʣʦʤ 

ɿʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ  

ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢ̔ʚ  

 

ʇʨʦʮʝʩ ʧʣʘʥʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʝʢʪʥʠʭ ʦʙʤʝ-

ʞʝʥʴ (ʯʘʩʦʚʠʭ, ʤʦʞʣʠʚʦʩʪʽ ʥʘʷʚʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʙʶʜʞʝʪʫ ʽ ʪ. ʽʥ.). 

ʎʽ ʦʙʤʝʞʝʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʘʪʠ ʦʜʥʦʯʘʩʥʦ ʟ ʦʮʽʥʶʚʘʥʥʷʤ ʧʨʦʝʢ-

ʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʘʢʠʭ, ʷʢ ʩʪʨʫʢʪʫʨʘ ʪʘ ʨʦʟʤʽʨ ʧʨʦʝʢʪʫ) ʪʘ ʨʦʟʧʦ-

ʜʽʣʦʤ ʬʫʥʢʮʽʡ ʩʝʨʝʜ ʚʠʢʦʥʘʚʮʽʚ. ʇʦʪʽʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʪʘʧʠ ʨʦʟʨʦ-

ʙʣʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ (ʜʦʢʫʤʝʥʪʘʮʽʷ, ʧʨʦʪʦʪʠʧʠ, ʧʽʜʩʠʩʪʝʤʠ ʘʙʦ ʚʝʨ-

ʩʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ), ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʧʦ ʟʘʢʽʥʯʝʥʥʽ ʮʠʭ ʝʪʘʧʽʚ. 

ɼʘʣʽ ʧʦʯʠʥʘʻʪʴʩʷ ʮʠʢʣʽʯʥʘ ʯʘʩʪʠʥʘ ʧʣʘʥʫʚʘʥʥʷ. ʉʧʦʯʘʪʢʫ ʨʦʟʨʦʙ-

ʣ̫ʻʪʴʩʷ ʛʨʘʬʽʢ ʨʦʙʽʪ ʟ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʘʙʦ ʥʘʜʘʻʪʴʩʷ  

ʜʦʟʚʽʣ ʥʘ ʧʨʦʜʦʚʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʦʛʦ ʛʨʘʬʽʢʘ. 

ʇʽʩʣʷ ʮʴʦʛʦ (ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 2ï3 ʪʠʞʥʽ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽ ʚʢʘʟʫʶʪʴʩʷ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʨʝʘʣʴʥʠʤ ʽ ʧʣʘʥʦʚʠʤ 

ʭʦʜʦʤ ʨʦʙʽʪ. 
ʋ ʤʽʨʫ ʥʘʜʭʦʜʞʝʥʥʷ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢ-

ʪʫ ʤʦʞʣʠʚʠʡ ʧʝʨʝʛʣʷʜ ʧʝʨʚʠʥʥʠʭ ʦʮʽʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʝʢʪʫ. ʎʝ, 
ʩʚʦʁ̒ ʯʝʨʛʦ ,ʁ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥʠ ʛʨʘʬʽʢʘ ʨʦʙʽʪ. ʗʢʱʦ ʚ ʨʝ-
ʟʫʣʴʪʘʪʽ ʮʠʭ ʟʤʽʥ ʧʦʨʫʰʫʶʪʴʩʷ ʪʝʨʤʽʥʠ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʝʢʪʫ, ʥʝʦʙʭʽʜ-
ʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʽ ʫʟʛʦʜʠʪʠ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʇɿ ʧʨʦʝʢʪʥʽ ʦʙʤʝʞʝʥʥʷ. 
ɿʘʟʚʠʯʘʡ ʙʽʣʴʰʽʩʪʴ ʤʝʥʝʜʞʝʨʽʚ ʧʨʦʝʢʪʽʚ ʥʝ ʩʧʦʜʽʚʘʶʪʴʩʷ, ʱʦ ʾʭ 

ʧʨʦʝʢʪʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʙʝʟ ʙʫʜʴ- ʢ̫ʠʭ ʧʨʦʙʣʝʤ. ɹʘʞʘʥʦ ʦʧʠʩʘʪʠ ʡʤʦ-
ʚʽʨʥʽ ʧʨʦʙʣʝʤʠ ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʚʠʷʚʣʷʪʴʩ ̫ʚ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ 
ʧʨʦʝʢʪʫ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ çʧʝʩʠʤʽʩʪʠʯʥʽè ʛʨʘʬʽʢʠ ʨʦ-
ʙʽʪ, ʥʽʞ çʦʧʪʠʤʽʩʪʠʯʥʽè. ʆʩʢʽʣʴʢʠ ʥʝʤʦʞʣʠʚʦ ʧʦʙʫʜʫʚʘʪʠ ʧʣʘʥ,  
ʫ ʷʢʦʤʫ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʙ ʫʩʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʧʘʜʢʦʚʽ, ʧʨʦʙʣʝʤʠ ʽ  
ʟʘʪʨʠʤʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ, ʪʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʧʝʨʽʦʜʠʯ-
ʥʦʤʫ ʧʝʨʝʛʣʷʜ ̔ʧʨʦʝʢʪʥʠʭ ʦʙʤʝʞʝʥ ɹʪʘ ʝʪʘʧʽʚ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ-
ʥʦʛʦ ʧʨʦʜʫʢʪʫ. 
ʋ ʧʣʘʥ ̔ʧʨʦʝʢʪʫ ʧʦʪʨʽʙʥʦ ʯʽʪʢʦ ʧʦʢʘʟʘʪʠ ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʧʦʜʽʣ ʨʦʙʽʪ ʥʘ ʝʪʘʧʠ ʽ ʯʘʩʦʚʠʡ ʛʨʘʬʽʢ ʚʠʢʦʥʘʥʥʷ 
ʮʠʭ ʝʪʘʧʽʚ. ʋ ʜʝʷʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʧʣʘʥ ʧʨʦʝʢʪʫ ʩʢʣʘʜʘʪʁʴ ʷʢ ʻʜʠ-
ʥʠʡ ʜʦʢʫʤʝʥʪ, ʱʦ ʤʽʩʪʠʪʴ ʫʩ̔  ʚʠʜʠ ʧʣʘʥʽʚ (ʪʘʙʣ. 4.1). ɺ ʽʥʰʠʭ ʚʠ-
ʧʘʜʢʘʭ ʧʣʘʥ ʧʨʦʝʢʪʫ ʦʧʠʩʫʻ ʣʠʰʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 
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ʇɿ. ʋ ʪʘʢʦʤʫ ʧʣʘʥʽ ʦʙʦʚô̫ ʟʢʦʚʦ ʥʘʷʚʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʣʘʥʠ ʽʥʰʠʭ 
ʚʠʜʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʦʢʨʝʤʦ ʚʽʜ ʧʣʘʥʫ ʧʨʦʝʢʪʫ. 
ɼʝʪʘʣʽʟʘʮʽʷ ʧʣʘʥʽʚ ʧʨʦʝʢʪʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʨʦʟʨʦʙ-

ʣʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʽ ʦʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʘ. ʉʢʣʘʜʘʁʯʠ 
ʧʦʷʩʥʶʚʘʣʴʥʫ ʟʘʧʠʩʢʫ ʜʦ ʧʣʘʥʫ, ʚʘʨʪʦ ʜʦʪʨʠʤʫʚʘʪʠ ʪʘʢ ̔ʨʦʟʜʽʣʠ. 

1. ɺʩʪʫʧ ï ʤʽʩʪʠʪʴ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʮʽʣʝʡ ʧʨʦʝʢʪʫ ʽ ʧʨʦʝʢʪʥʠʭ 
ʦʙʤʝʞʝʥʴ (ʙʶʜʞʝʪʥʠʭ, ʯʘʩʦʚʠʭ, ʙʶʜʞʝʪʥʠʭ), ʚʘʞʣʠʚʠʭ ʜʣʷ ʢʝʨʫ-
ʚʘʥʥʷ ʧʨʦʝʢʪʦʤ. 

2. ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ï ʚʢʘʟʫʻʪʴʩʷ ʦʧʠʩ ʜʦʩʚʽʜʫ 
ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢʽʚ. 

3. ɸʥʘʣʽʟ ʨʠʟʠʢʽʚ ï ʚʢʣʶʯʘʻ ʦʧʠʩ ʤʦʞʣʠʚʠʭ ʧʨʦʝʢʪʥʠʭ ʨʠʟʠʢʽʚ, 

ʽʤʦʚʽʨʥʦʩʪʽ ʾʭ ʧʨʦʷʚʫ ʽ ʩʪʨʘʪʝʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʾʭ ʟʤʝʥh ʝʥʥʷ.  

4. ɸʧʘʨʘʪʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʨʝʩʫʨʩʠ, ʧʦʪʨʽʙʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

ʇʝʨʝʣʽʢ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʇɿ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʗʢʱʦ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʧʦʪʨʽʙʥʦ ʟʘʢʫʧʦʚʫʚʘʪʠ, 

ʥʘʚʦʜʠʪʴʩʷ ʾʭ ʚʘʨʪʽʩʪʴ ʨʘʟʦʤ ʽʟ ʛʨʘʬʽʢʦʤ ʟʘʢʫʧʽʚʣʽ ʽ ʧʦʩʪʘʯʘʥʥʷ. 

5. ʇʦʜʽʣ ʨʦʙʽʪ ʥʘ ʝʪʘʧʠ. ʇʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʧʦʜʽʣʷʶʪʴ 

ʥʘ ʦʢʨʝʤʽ ʧʨʦʮʝʩʠ, ʚʠʟʥʘʯʘʶʪʴ ʝʪʘʧʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ, ʥʘʚʦʜʷʪʴ 

ʦʧʠʩ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʽ ʢʦʥʪʨʦʣʥɹʽ ʦʮʽʥʢʠ.  

6. ɻʨʘʬʽʢ ʨʦʙʽʪ. ʋ ʥʦɹʤʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʦʢ-

ʨʝʤʠʤʠ ʧʨʦʮʝʩʘʤʠ (ʝʪʘʧʘʤʠ) ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʦʮʽʥʢʠ ʯʘʩʫ ʾʭ ʚʠʢʦ-

ʥʘʥʥʷ ʽ ʨʦʟʧʦʜʽʣ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢʽʚ ʧʦ ʦʢʨʝʤʠʭ ʝʪʘʧʘʭ. 

7. ʄʝʭʘʥʽʟʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʢʦʥʪʨʦʣʶ ʟʘ ʭʦʜʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦ-

ʝʢʪʫ ï ʦʧʠʩʫʪ̒ʩɹ ̫ʟʤʽʩʪ ʥʘʜʘʚʘʥʠʭ ʤʝʥʝʜʞʝʨʦʤ ʟʚʽʪʽʚ ʧʨʦ ʭʽʜ ʚʠ-

ʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʪʝʨʤʽʥʠ ʾʭ ʥʘʜʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ. 

ʇʣʘʥ ʧʦʪʨʽʙʥʦ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʛʣʷʜʘʪʠ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

ʆʜʥʽ ʯʘʩʪʠʥʠ ʧʣʘʥʫ, ʥʘʧʨʠʢʣʘʜ, ʛʨʘʬʽʢ ʨʦʙʽʪ, ʟʤʽʥʶʶʪʴʩʷ ʯʘʩʪʦ, ʽʥʰʽ 

ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʽ. ʋʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʧʣʘʥ ʧʦʪʨʝʙʫ ̒ʩʧʝʮʽʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘ-

ʮʽʾ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʮʽ ʟʤʽʥʠ. 

ʄʝʥʝʜʞʝʨʫ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʇɿ ʽ ʢʝʨʫʚʘʥʥʷ 

ʥʠʤ ʥʝʦʙʭʽʜʥʘ ʧʝʚʥʘ ʽʥʬʦʨʤʘʮʽʷ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠ-

ʤʘʥʘ ʣʠʰʝ ʫ ʚʠʛʣʷʜʽ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʠʢʦʥʘʥʥʷ ʯʝʨ-

ʛʦʚʦʛʦ ʝʪʘʧʫ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɹʝʟ ʥʝʾ ʥʝ ʤʦʞʥʘ 

ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʛʦʪʦʚʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʚʠʟʥʘʯʠʪʠ  

ʚʠʪʨʘʪʠ ʘʙʦ ʟʤʽʥʠʪʠ ʛʨʘʬʽʢ ʨʦʙʽʪ. 

ʇ̔ ʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥ ̫ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʪʨʦʣʴʥʽ ʨʝʟʫʣʴʪʘ- 

ʪʠ ʝʪʘʧʽʚ ʨʦʙʽʪ. ɼʣʷ ʢʦʞʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʨʦʙʣʷ-
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ʪʁʴ ʟʚʽʪ, ʷʢʠʡ ʥʘʜʘʻʪʴʩʷ ʢʝʨʽʚʥʠʮʪʚʫ ʧʨʦʝʢʪʫ. ʎʝʡ ʟʚʽʪ ʥʝ ʤʦʞʝ ʙʫ-

ʪʠ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ; ʚʥ̔ ʤʘʻ ʤ̔ʩʪʠʪʠ ʢʦʨʦʪʢʽ ʧʽʜʩʫʤʢʠ ʦʢʨʝʤʦʛʦ ʟʘ-

ʚʝʨʰʝʥʦʛʦ ʝʪʘʧʫ ʧʨʦʝʢʪʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʝʪʘʧʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʪʚʝʨ- 

ʜʞʝʥʥʷ ʪʠʧʫ çʥʘʧʠʩʘʥʥʷ 80 % ʢʦʜʫ ʧʨʦʛʨʘʤè, ʦʩʢʽʣʴʢʠ ʥʝʤʦʞʣʠʚʦ 

ʧʝʨʝʚʽʨʠʪʠ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ; ʧʦʜʽʙʥʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʙʝʟʟʤʽʩʪʦʚʥʦʶ 

ʜʣʷ ʢʝʨʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʪʫʪ ʥʝ ʚʽʜʦʙʨʘʞʘ̒ ʪʴʩʷ ʟʚô̫ ʟʦʢ ʮʴʦʛʦ  

ʝʪʘʧʫ ʟ ʽʥh ʠʤʠ ʝʪʘʧʘʤʠ ʩʪʚʦʨʝʥʥʷ ʇɿ. 

ʇʦ ʟʘʚʝʨʰʝʥʥʽ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ (ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ,  

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ̔ʥ.) ʟʘʤʦʚʥʠʢʫ ʇɿ ʥʘʜʘʶʪʴʩʷ ʟʚʽʪʥʽ ʧʨʦʝʢʪʥʽ ʝʣʝ-

ʤʝʥʪʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʧʨʦʪʦʪʠʧ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢ-

ʪʫ, ʟʘʢʽʥʯʝʥʽ ʧʽʜʩʠʩʪʝʤʠ ʇɿ ʪʦʱʦ. ɿʚʽʪʥʽ ʜʦʢʫʤʝʥʪʠ, ʥʘʜʘʚʘʥʽ ʟʘʤʦʚ-

ʥʠʢʫ ʇɿ, ʤʦʞʫʪʴ ʟʙʽʛʘʪʠʩʷ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦ-

ʥʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʝʪʘʧʫ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʦʮʽʥʦʢ ʚʝʩʴ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʇɿ 

ʧʦʪʨʽʙʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʦʢʨʝʤʽ ʝʪʘʧʠ ʽʟ ʟʘʟʥʘʯʝʥʠʤ çʚʠʭʦʜʦʤè  

(ʨʝʟʫʣʴʪʘʪʦʤ) ʢʦʞʥʦʛʦ ʝʪʘʧʫ. ɽʪʘʧʠ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠ-

ʤʦʛ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʜʣʷ ʾʾ ʧʝʨʝʚʽʨʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʪʦʪʠʧ 

ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʚʠʭʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʢʦʥʪʨʦʣʥɹʽ ʦʮʽʥʢʠ) ʢʦʞʥʦʛʦ 

ʝʪʘʧʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.1. ʊʫʪ ʢʦʥʪʨʦʣʴʥʠʤʠ ʧʨʦʝʢʪʥʠʤʠ ʝʣʝʤʝʥ-

ʪʘʤʠ ʻ ʚʠʤʦʛʠ ʽ ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ. 

 

 

ʈʠʩ. 4.1. ɽʪʘʧʠ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ 

4.3. ɻʨʘʬʽʢ ʨʦʙʽʪ 

ʉʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʘ ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʨʦʙʽʪ, ʚʠ-

ʢʦʥʫʚʘʥʠʭ ʤʝʥʝʜʞʝʨʦʤ ʧʨʦʝʢʪʫ. ʊʫʪ ʤʝʥʝʜʞʝʨ ʦʮʽʥʶʻ ʪʨʠʚʘʣʽʩʪʴ 

ʧʨʦʝʢʪʫ, ʚʠʟʥʘʯʘʻ ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ 

ʨʦʙʽʪ, ʽ ʧʦʜʘʻ ʾʭ ʫ ʚʠʛʣʷʜʽ ʫʟʛʦʜʞʝʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʙʽʪ. ʗʢʱʦ 

ʮʝʡ ʧʨʦʝʢʪ ʧʦʜʽʙʥʠʡ ʜʦ ʨʘʥʽʰʝ ʨʝʘʣʽʟʦʚʘʥʦʛʦ, ʪʦ ʛʨʘʬʽʢ ʨʦʙʽʪ 

ʦʩʪʘʥʥʴʦʛʦ ʧʨʦʝʢʪʫ ʙʝʨʝʪʴʩʷ ʟʘ ʦʩʥʦʚʫ ʮʦɹʛʦ ʧʨʦʝʢʪʫ. ʋ ʮʝʡ ʧʨʦʝʢʪ 

ʚʥʦʩʷʪʴʩʷ ʟʤʥ̔ʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʚʦʨʶʚʘʥʦʤʫ ʧʨʦʝʢʪʫ. 

ʈʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʪʦʪʠʧʫ 

ʧʨʦʪʦʪʠʧʫ 
ʚʠʤʦʛʘʤ 

ʦʙˇʨʫʥʪʫʚʘʥʥ ̫
ʨʦʟʨʦʙʢʠ 
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ʗʢʱʦ ʧʨʦʝʢʪ ʻ ʽʥʥʦʚʘʮʽʡʥʠʤ, ʧʝʨʚʠʥʥʽ ʦʮʽʥʢʠ ʪʨʠʚʘʣʦʩʪʽ ʽ ʥʝ-

ʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʧʝʚʥʦ ʙʫʜʫʪʴ ʥʘʜʪʦ ʦʧʪʠʤʽʩʪʠʯʥʠʤʠ, ʥʘʚʽʪʴ  

ʷʢʱʦ ʤʝʥʝʜʞʝʨ ʩʧʨʦʙʫʻ ʧʝʨʝʜʙʘʯʠʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʥʝʩʧʦʜʽʚʘʥʽ ʩʠʪʫ-

ʘʮʽʾ. ɯʟ ʮɹ ʦʛʦ ʧʦʛʣʷʜʫ ʧʨʦʝʢʪʠ ʩʪʚʦʨʝʥʥʷ ʇɿ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʚʝʣʠʢʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʦʝʢʪʽʚ. ʅʦʚʽ ʘʝʨʦʧʦʨʪʠ, ʤʦʩʪʠ ʽ 

ʥʘʚʽʪʴ ʥʦʚʽ ʘʚʪʦʤʦʙʽʣʽ, ʷʢ ʧʨʘʚʠʣʦ, ʟô̫ ʚʣʷʶʪʴʩʷ ʧʽʟʥʽʰʝ ʥʽʞ ʦʛʦʣʦ-

ʰʝʥ̔ ʪʝʨʤʽʥʠ ʾʭ ʟʜʘʯʽ ʘʙʦ ʥʘʜʭʦʜʞʝʥʥʷ ʥʘ ʨʠʥʦʢ ʯʝʨʝʟ ʥʝʧʝʨʝʜʙʘ-

ʯʝʥʽ ʚʠʥʠʢʣ ̔ʧʨʦʙʣʝʤʠ ʽ ʪʨʫʜʥʦʱʽ. ʉʘʤʝ ʪʦʤʫ ʛʨʘʬʽʢʠ ʨʦʙʽʪ ʥʝʦʙʭʽ-

ʜʥʦ ʧʦʩʪʽʡʥʦ ʦʙʥʦʚʣʶʚʘʪʠ ʚ ʤʽʨʫ ʥʘʜʭʦʜʞʝʥʥʷ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ. 

ʋ ʧʨʦʮʝʩʽ ʩʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʘ (ʨʠʩ. 4.2) ʚʝʩʴ ʦʙʩʷʛ ʨʦʙʽʪ, ʥʝʦʙ-

ʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʢʨʝʤʽ ʝʪʘʧʠ ʽ ʦʮʽʥʶ-

ʪʁʴ ʯʘʩ, ʧʦʪʨʽʙʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ. ɿʘʟʚʠʯʘʡ ʙʘʛʘʪʦ 

ʝʪʘʧʽʚ ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ. ʋ ʛʨʘʬʽʢʫ ʨʦʙʽʪ ʧʦʪʨʽʙʥʦ ʮʝ ʧʝʨʝʜ-

ʙʘʯʘʪʠ ʽ ʦʧʪʠʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʪ̫ʠ ʚʠʨʦʙʥʠʯʽ ʨʝʩʫʨʩʠ ʤʽʞ ʥʠʤʠ.  

ʅʝʩʪʘʯʘ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʝʪʘʧʫ ï  

ʯʘʩʪʘ ʧʨʠʯʠʥʘ ʟʘʪʨʠʤʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ. 

 

 

ʈʠʩ. 4.2. ʇʨʦʮʝʩ ʩʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʘ ʨʦʙʽʪ 

 

ʊʨʠʚʘʣʽʩʪʴ ʝʪʘʧʽʚ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʦʶ ʷʢ ʪʠʞʜʝʥʴ. ʗʢʱʦ ʚʦʥʘ 

ʙʫʜʝ ʤʝʥʰʦ ,ʁ ʪʦ ʚʠʷʚʠʪʴʩʷ ʥʠʟʴʢʘ ʪʦʯʥ̔ʩʪɹ ʯʘʩʦʚʠʭ ʦʮʽʥʦʢ ʝʪʘʧʽʚ, 

ʱʦ ʤʦʞʝ ʟʫʤʦʚʠʪʠ ʯʘʩʪʠʡ ʧʝʨʝʛʣʷʜ ʛʨʘʬʽʢʘ ʨʦʙʽʪ. ɼʦʮʽʣʴʥʦ ʫʩʪʘ-

ʥʦʚʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʝʪʘʧʽʚ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 ʪʠʞʥʽʚ. 

ʗʢʱʦ ʻ ʝʪʘʧʠ ʙʽʣʴʰʦʾ ʪʨʠʚʘʣʦʩʪ̔, ʾʭ ʚʘʨʪʦ ʧʦʜʽʣʠʪʠ ʥʘ ʝʪʘʧʠ ʤʝʥ-

ʰʦʾ ʪʨʠʚʘʣʦʩʪʽ. 

ʈʦʟʨʘʭʦʚʫʶʯʠ ʪʨʠʚʘʣʩ̔ʪɹ ʝʪʘʧʽʚ, ʤʝʥʝʜʞʝʨ ʧʦʚʠʥʝʥ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ, 

ʱʦ ʚʠʢʦʥʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʝʪʘʧʫ ʥʝ ʦʙʽʡʜʝʪʴʩʷ ʙʝʟ ʚʝʣʠʢʠʭ ʘʙʦ ʤʘʣʠʭ 

ʧʨʦʙʣʝʤ ʽ ʟʘʪʨʠʤʘʥ.ɹ ʈʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʜʦʧʫʩʢʘʪʠ ʧʦʤʠʣʢʠ ʘʙʦ ʟʘ-

ʪʨʠʤʫʚʘʪʠ ʨʦʙʦʪʫ, ʪʝʭʥʽʢʘ ʤʦʞʝ ʚʠʡʪʠ ʟ ʣʘʜʫ, ʘ ʘʧʘʨʘʪʥʽ ʘʙʦ ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʞʫʪʴ ʥʘʜʭʦʜʠʪʠ ʽʟ ʟʘʧʽʟ-

ʥʝʥʥʷʤ. ʗʢʱʦ ʧʨʦʝʢʪ ʽʥʥʦʚʘʮʽʡʥʠʡ ʽ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʡ, ʮʝ ʩʪʘʻ ʜʦʜʘʪ-
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ʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʚʠʥʠʢʥʝʥʥʷ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʽ ʟʙʽʣʴʰʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʚʠʥʥʠʤʠ ʦʮʥ̔ʢʘʤʠ. 

ʂʨʽʤ ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ, ʤʝʥʝʜʞʝʨ ʧʦʚʠʥʝʥ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʽʥʰʽ  

ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ. ʆʩʦʙ-

ʣʠʚʠʡ ʚʠʜ ʨʝʩʫʨʩʫ ï ʢʦʤʘʥʜʘ ʨʦʟʨʦʙʥʠʢʽʚ, ʟʘʣʫʯʝʥʘ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʝʢʪʫ. ɯʥʰ ̔ʚʠʜʠ ʨʝʩʫʨʩʽʚ: 

ï ʚʽʣʴʥʠʡ ʜʠʩʢʦʚʠʡ ʧʨʦʩʪʽʨ ʥʘ ʩʝʨʚʝʨʽ;  

ï ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ; 

ï ʙʶʜʞʝʪʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʽʜʨʷʜʞʝʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʧʨʘʮʶʻ ʥʘʜ 
ʧʨʦʝʢʪʦʤ.  
ɭ ʪʘʢʝ ʝʤʧʽʨʠʯʥʝ ʧʨʘʚʠʣʦ: ʦʮʽʥʶʚʘʪʠ ʯʘʩʦʚʽ ʚʠʪʨʘʪʠ ʪʘʢ, ʥʘʯʝʙ-

ʪʦ ʥʽʯʦʛʦ ʥʝʧʝʨʝʜʙʘʯʝʥʦʛʦ ʽ çʧʦʛʘʥʦʛʦè ʥʝ ʤʦʞʝ ʪʨʘʧʠʪʠʩʷ, ʧʦʪʽʤ 
ʟʙʽʣʴʰʠʪʠ ʮʽ ʦʮʽʥʢʠ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʦʙʣʝʤ. ʄʦʞʣʠʚʽ, 
ʘʣʝ ʚʘʞʢʦ ʧʨʦʛʥʦʟʦʚʘʥʽ ʧʨʦʙʣʝʤʠ ʽʩʪʦʪʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ ʽ ʧʘʨʘ-
ʤʝʪʨʽʚ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʦʞ ʚʽʜ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʜʦʩʚʽʜʫ ʢʦʤʘʥʜʠ ʨʦʟʨʦ-
ʙʥʠʢ̔ʚ. ɼʦ ʚʠʭʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʦʮʽʥʦʢ ʜʦʮʽʣʴʥʦ ʜʦʜʘʚʘʪʠ 30 % 
ʥʘ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ ʽ ɦʝ 20 % ʥʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ. 
ɻʨʘʬʽʢ ʨʦʙʽʪ ʧʨʦʝʢʪʫ ʚ̫ʣʷʻ ʩʦʙʦʶ ʥʘʙ̔ʨ ʜʽʘʛʨʘʤ ʽ ʛʨʘʬʽʢʽʚ, ʫ 

ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʜʽʣ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ ʥʘ ʝʪʘʧʠ, ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 
ʝʪʘʧʘʤʠ ʽ ʨʦʟʧʦʜʽʣ ʨʦʟʨʦʙʥʠʢʽʚ ʧʦ ʝʪʘʧʘʭ. ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʧʦʢʘʟʫʻ 
ʯʘʩ ʧʦʯʘʪʢʫ ʪʘ ʟʘʢʽʥʯʝʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʽ ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ. ʄʝʨʝ-
ʞʝʚʘ ʜʽʘʛʨʘʤʘ ʚʽʜʦʙʨʘʞʘʻ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ ʝʪʘʧʘʤʠ ʧʨʦʝʢʪʫ. 
ʎʽ ʜʽʘʛʨʘʤʠ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘ-
ʤʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʘʥʥʷ ʢʝʨʫʚʘʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʽʥʬʦʨʤʘʮʽʾ, ʫʚʝʜʝ-
ʥʦʾ ʚ ʙʘʟʫ ʜʘʥʠʭ ʧʨʦʝʢʪʫ. 
ɯʟ ʧʨʦʝʢʪʫ (ʪʘʙʣ. 4.2) ʚʠʜʥʦ, ʱʦ ʝʪʘʧ ʊ3 ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʪʘʧʫ ʊ1. ʎʝ 

ʦʟʥʘʯʘ,̒ ʱʦ ʝʪʘʧ ʊ1 ʤʘʻ ʟʘʚʝʨʰʠʪʠʩʷ ʨʘʥʽʰʝ, ʥʽʞ ʧʦʯʥʝʪʴʩʷ ʝʪʘʧ ʊ3. 
ʅʘʧʨʠʢʣʘʜ, ʥʘ ʝʪʘʧʽ ʊ1 ʚʠʢʦʥʫʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪʥʠʡ ʘʥʘʣʽʟ ʩʪʚʦʨʶʚʘ-
ʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʘ ʥʘ ʝʪʘʧʽ ʊ3 ï ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʊʘʙʣʠʮʷ 4.2 
ɽʪʘʧʠ ʧʨʦʝʢʪʫ 

ɽʪʘʧ ʊʨʠʚʘʣʽʩʪʴ, ʜʥʽ ɿʘʣʝʞʥʽʩʪʴ 

ʊ1 8 ï 

ʊ2 15 ï 

ʊ3 15 ʊ1 (ʄ1) 

ʊ4 10 ï 

ʊ5 10 ʊ2, ʊ4 (ʄ2) 
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ʊ6 5 ʊ1.ʊ2 (ʄɿ) 

ʊ7 20 ʊ1(ʄ1) 

ʊ8 25 ʊ4(ʄ5) 

ʊ9 15 ʊɿ, ʊ6(ʄ4) 

ʊ10 15 ʊ5, ʊ7 (ʄ7) 

ʊ11 7 ʊ9 (ʄ6) 

ʊ12 10 ʊ11 (ʄ8) 

ʅʘ ʧʽʜʩʪʘʚʽ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4.2 ʪʨʠʚʘʣʦʩʪʝʡ ʝʪʘʧʽʚ ʽ ʟʘʣʝʞʥʦʩʪʽ 
ʤʞ̔ ʥʠʤʠ ʙʫʜʫʻʪʴʩʷ ʤʝʨʝʞʝʚʠʡ ʛʨʘʬʽʢ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʝʪʘʧʽʚ (ʨʠʩ. 4.3). 

 

ʈʠʩ. 4.3. ʄʝʨʝʞʝʚʘ ʜʽʘʛʨʘʤʘ ʝʪʘʧʽʚ 
 

ɻʨʘʬʽʢ ʧʦʢʘʟʫʻ, ʷʢʽ ʨʦʙʦʪʠ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ, ʘ ʷʢʽ ʧʦʩ-
ʣʜ̔ʦʚʥʦ. ɽʪʘʧʠ ʧʦʟʥʘʯʝʥʦ ʧʨʷʤʦʢʫʪʥʠʢʘʤʠ. ʂʦʥʪʨʦʣʴʥʽ ʦʮʽʥʢʠ ʪʘ ʟʚʽʪʥʽ 
ʜʦʢʫʤʝʥʪʠ ʧʦʢʘʟʘʥʦ ʫ ʚʠʛʣʷʜʽ ʦʚʘʣʽʚ ʽ ʧʦʟʥʘʯʝʥʦ (ʷʢ ʽ ʚ ʪʘʙʣ. 4.2) ʣʽʪʝ-
ʨʦʶ ʄ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʥʦʤʝʨʦʤ. ɼʘʪʠ ʥʘ ʜʽʘʛʨʘʤʽ ʚʽʜʧʦʚʽʜʘʶʪʴ  
ʧʦʯʘʪʢʫ ʚʠʢʦʥʘʥʥʷ ʝʪʘʧʽʚ. ʄʝʨʝʞʝʚʫ ʜʽʘʛʨʘʤʫ ʚʘʨʪʦ ʯʠʪʘʪʠ ʟʣʽʚʘ 
ʥʘʧʨʘʚʦ ʽ ʟʚʝʨʭʫ ʜʦʥʠʟʫ. 
ʗʢʱʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʝʚʦʾ ʜʽʘʛʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʇɿ ʧʜ̔-

ʪʨʠʤʘʥʥʷ ʢʝʨʫʚʘʥʥʷ ʧʨʦʝʢʪʦʤ, ʢʦʞʥʠʡ ʝʪʘʧ ʧʦʪʨʽʙʥʦ ʟʘʢʽʥʯʫʚʘʪʠ ʟʚ̔-
ʪʦʤ. ʏʝʨʛʦʚʠʡ ʝʪʘʧ ʤʦʞʝ ʧʦʯʘʪʠʩʷ ʪʽʣʴʢʠ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥ ̫ʦʮʽʥʢʠ ʟʘ 
ʨʝʟʫʣʴʪʘʪʦʤ ʟʚʽʪʫ, ʷʢʘ ʟʘʣʝʞʠʪɹ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ. ʊʦʤʫ 
ʚ ʪʨʝʪʴʦʤʫ ʩʪʦʚʧʯʠʢʫ ʪʘʙʣ. 4.2 ʥʘʚʝʜʝʥʦ ʢʦʥʪʨʦʣɹʥʽ ʦʮʽʥʢʠ; ʚʦʥʠ  

ʂʽʥʝʮʴ 
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ʙʫʜʫʪʴ ʜʦʩʷʛʥʫʪʽ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʙʫʜʝ ʟʘʚʝʨʰʝʥʦ ʝʪʘʧ, ʫ ʨʷʜʢʫ ʷʢʦʛʦ 
ʧʦʤʽʱʝʥʦ ʚʽʜʧʦʚʽʜʥʫ ʢʦʥʪʨʦʣʴʥʫ ʦʮʥ̔ʢʫ. 
ɹʫʜʴ-ʷʢʠʡ ʝʪʘʧ ʥʝ ʤʦʞʝ ʧʦʯʘʪʠʩʷ ʜʦʪʠ, ʜʦʢʠ ʥʝ ʚʠʢʦʥʘʥʽ ʚʩʽ ʝʪʘʧʠ 

ʧʦ ʚʩʽʭ ʰʣʷʭʘʭ, ʱʦ ʚʝʜʫʪʴ ʚʽʜ ʧʦʯʘʪʢʫ ʧʨʦʝʢʪʫ ʜʦ ʜʘʥʦʛʦ ʝʪʘʧʫ.  
ʅʘʧʨʠʢʣʘʜ, ʝʪʘʧ ʊ7 ʥʝ ʤʦʞʝ ʧʦʯʘʪʠʩʷ, ʜʦʢʠ ʥʝ ʟʘʚʝʨʰʘʪʴʩʷ ʝʪʘʧʠ ʊ4, 
ʊ5, ʊ6. ɼʦʩʷʛʥʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʦʮʽʥʢʠ ʄ4 ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʚʝʨʰʝʥʥʷ 
ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ. 
ʄʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ, 

ʷʢʱʦ ʧʽʜʩʫʤʫʚʘʪʠ ʫ ʤʝʨʝʞʝʚ̔ʡ ʜʽʘʛʨʘʤʽ ʪʨʠʚʘʣʦʩʪʽ ʝʪʘʧʽʚ ʥʘ ʥʘʡʜʦʚ-
ʦhʤʫ ʰʣʷʭʫ ʚʽʜ ʧʦʯʘʪʢʫ ʧʨʦʝʢʪʫ ʜʦ ʡʦʛʦ ʟʘʢʽʥʯʝʥʥʷ (ʢʨʠʪʠʯʥʠʡ 
ʰʣʷʭ). ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʝʢʪʫ (ʨʠʩ. 4.3) ʩʪʘʥʦʚʠʪʴ 12 ʪʠʞʥʽʚ ʘʙʦ 60 ʨʦʙʦ-
ʯʠʭ ʜʥʽʚ. ʂʨʠʪʠʯʥʠʡ ʰʣʷʭ ʧʦʢʘʟʘʥʦ ʪʦʚʩʪʽʰʠʤʠ ʣʽʥʽʷʤʠ, ʥʽʞ ʽʥʰʽ 
ʰʣʷʭʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʥɹʘ ʪʨʠʚʘʣʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʟʘʣʝʞʠʪʴ 
ʚʽʜ ʝʪʘʧʽʚ ʨʦʙʽʪ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʢʨʠʪʠʯʥʦʤʫ ʰʣʷʭʫ. ɿʘʪʨʠʤʘʥʥʷ 
ʟʘʚʝʨʰʝʥʥ ̫ʙʫʜʴ-ʷʢʦʛʦ ʝʪʘʧʫ ʢʨʠʪʠʯʥʦʛʦ ʰʣʷʭʫ ʧʨʠʟʚʝʜʝ ʜʦ ʟʘʪʨʠ-
ʤʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ. 

ɿʘʪʨʠʤʘʥʥʷ ʟʘʚʝʨʰʝʥʥ ̫ ʝʪʘʧʽʚ, ʱʦ ʥʝ ʚʭʦʜʷʪʴ ʫ ʢʨʠʪʠʯʥʠʡ 

ʰʣʷʭ, ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʫʩʴʦʛʦ ʧʨʦʝʢʪʫ ʜʦʪʠ, ʜʦʢʠ ʩʫʤʘʨʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʮʠʭ ʝʪʘʧʽʚ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʪʨʠʤʘʥ)ɹ ʥʘ ʷʢʦʤʫ-ʥʝʙʫʜʴ 

ʰʣʷʭʫ ʥʝ ʧʝʨʝʚʠʱʠʪʴ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʽʪ ʥʘ ʢʨʠʪʠʯʥʦʤʫ ʰʣʷʭʫ.  

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʝʪʘʧ ʊ10 ʟʘʪʨʠʤʫʻʪʴʩʷ ʥʘ ʪʝʨʤʽʥ, ʤʝʥʰʠʡ ʟʘ  

20 ʜʥʽʚ, ʮʝ ʥʝ ʚʧʣʠʥʝ ʥʘ ʟʘʛʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʝʢʪʫ. 

ʄʝʨʝʞʝʚʘ ʜʽʘʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʧʦʙʘʯʠʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʝʪʘʧʽʚ ʟʥʘ-

ʯʫʱ̔ʩʪʴ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʝʪʘʧʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ. ʋʚʘʛʘ 

ʜʦ ʝʪʘʧʽʚ ʢʨʠʪʠʯʥʦʛʦ ʰʣʷʭʫ ʯʘʩʪʦ ʜʘ̒  ʟʤʦʛʫ ʟʥʘʡʪʠ ʩʧʦʩʦʙʠ ʾʭ ʟʤ̔-

ʥʠ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪ̔ ʫʩʴʦʛʦ ʧʨʦʝʢʪʫ. ʄʝʥʝʜʞʝʨʠ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴ ʤʝʨʝʞʝʚʫ ʜʽʘʛʨʘʤʫ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʨʦʙʽʪ. 

ɯʥʰʠʡ ʛʨʘʬʽʢ ʨʦʙʽʪ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.4. ʎʝ ʯʘʩʦʚʘ ʜʽʘʛʨʘʤʘ  

ɻʘʥʪʘ, ʷʢʘ ʙʫʜʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ Microsoft Project ï ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʩʦʙʫ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ. ɺʦʥʘ ʟʜʘʪʥʘ ʧʦʢʘʟʫʚʘʪʠ 

ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʽ ʤʦʞʣʠʚʽ ʾʭ ʟʘʪʨʠʤʘʥʥʷ, ʧʦ-

ʢʘʟʘʥʽ ʟʘʪʽʥʝʥʠʤʠ ʧʨʷʤʦʢʫʪʥʠʢʘʤʠ, ʘ ʪʘʢʦʞ ʜʘʪʠ ʧʦʯʘʪʢʫ ʪʘ ʟʘʢʽʥ-

ʯʝʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ. ʗʢʱʦ ʝʪʘʧʠ ʢʨʠʪʠʯʥʦʛʦ ʰʣʷʭʫ ʥʝ ʤʘʶʪʴ ʟʘ-

ʪʽʥʝʥʠʭ ʧʨʷʤʦʢʫʪʥʠʢʽʚ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘʪʨʠʤʘʥʥʷ ʟʘʚʝʨʰʝʥʥʷ ʮʠʭ 

ʝʪʘʧʽʚ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ. 

 



 108 

 

ʈʠʩ. 4.4. ɼʽʘʛʨʘʤʘ ɻʘʥʪʘ 

ʇʦʜʽʙʥʦ ʜʦ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʝʪʘʧʽʚ ʤʝʥʝʜʞʝʨ ʧʦʚʠʥʝʥ 
ʨʦʟʨʘʭʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʟʘ ʝʪʘʧʘʤʠ, ʟʦʢʨʝʤʘ ʧʨʠʟʥʘʯʠʪʠ ʚʠ-
ʢʦʥʘʚʮʽʚ ʥʘ ʢʦʞʥʠʡ ʝʪʘʧ. ʋ ʪʘʙʣ. 4.3 ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʨʦʟʨʦʙʥʠ-
ʢʽʚ ʥʘ ʢʦʞʥʠʡ ʝʪʘʧ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 4.4. 

ʊʘʙʣʠʮʷ 4.3 
ʈʦʟʧʦʜʽʣ ʚʠʢʦʥʘʚʮʽʚ ʟʘ ʝʪʘʧʘʤʠ 

ɽʪʘʧ ɺʠʢʦʥʘʚʝʮʴ ɽʪʘʧ ɺʠʢʦʥʘʚʝʮʴ 

ʊ1 
ʊ2 
ʊɿ 
ʊ4 
ʊ5 
ʊ6 

ɼʝʥʠʩ 
ɻʘʥʥʘ 
ɼʝʥʠʩ 
ʌʝʜʽʨ 
ʄʘʨʽʷ 
ɻʘʥʥʘ 

ʊ7 
ʊ8 
ʊ9 
ʊ10 
ʊ11 
ʊ12 

ɼʘʥʠʣ 
ʌʝʜʽʨ 
ɼʝʥʠʩ 
ɻʘʥʥʘ 
ʌʝʜʽʨ 
ʌʝʜʽʨ 

 
ʊʘʙʣʠʮʷ 4.3 ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʇɿ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʮʝʩʫ 

ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʯʘʩʦʚʦʾ ʜʽʘʛʨʘʤʠ ʟʘʡʥʷʪʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 
ʥʘ ʧʝʚʥʠʭ ʝʪʘʧʘʭ ʨʦʙʽʪ. ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʤʦ-
ʞʫʪʴ ʙʫʪʠ ʫ ʚʽʜʧʫʩʪʮʽ, ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʽʥʰʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʥʘʚʯʘʪʠ-
ʩ̫ ʽ ʪ. ʥ̔. 
ʋ ʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʧʨʘʮʶʻ ʙʘʛʘʪʦ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʟʘʣʫʯʘʶʪʴʩʷ 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʚ ʤʽʨʫ ʧʦʪʨʝʙʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʩʪʚʦʨʠʪʠ 
ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ ʜʣʷ ʤʝʥʝʜʞʝʨʽʚ ʧʨʦʝʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʬʘʭʽ-
ʚʝʮʴ ʟʘʡʥʷʪʠʡ ʫ ʧʨʦʝʢʪʽ, ʱʦ ʟʘʪʨʠʤʫʻʪʴʩʷ, ʮʝ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʩʢʣʘ-
ʜʥʦʩʪʽ ʜʣʷ ʽʥʰʠʭ ʧʨʦʝʢʪʽʚ, ʜʝ ʚʽʥ ʪʘʢʦʞ ʧʦʚʠʥʝʥ ʙʨʘʪʠ ʫʯʘʩʪʴ.  
ʇʦʯʘʪʢʦʚʠʡ ʛʨʘʬʽʢ ʨʦʙʽʪ ʥʝʤʠʥʫʯʝ ʤʽʩʪʠʪʴ ʧʦʤʠʣʢʠ ʘʙʦ ʥʝʜʦ-

ʨʦʙʢʠ. ʋ ʤʽʨʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʨʦʟʨʘʭʦʚʘʥʽ ʦʮʽʥʢʠ ʪʨʠʚʘʣʦʩʪʽ ʚʠ-
ʢʦʥʘʥʥʷ ʝʪʘʧʽʚ ʨʦʙʽʪ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʨʝʘʣʴʥʠʤ ʪʝʨʤʽʥʘʤ ʚʠʢʦ-
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ʥʘʥʥʷ ʮʠʭ ʝʪʘʧʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʥʘʣʝʞʠʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-
ʪʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʛʨʘʬʽʢʘ ʨʦʙʽʪ ʱʝ ʥʝʨʝʘʣʽʟʦʚʘʥʠʭ ʝʪʘʧʽʚ 
ʧʨʦʝʢʪʫ, ʟʦʢʨʝʤʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʧʨʦʙʫʚʘʪʠ ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ 
ʝʪʘʧʽʚ ʢʨʠʪʠʯʥʦʛʦ ʰʣʷʭʫ. 

4.4. ʂʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ 

ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʨʦʙʦʪʠ ʤʝʥʝʜʞʝʨʘ ʧʨʦʝʢʪʫ ʻ ʦʮʽʥʶʚʘʥʥʷ 
ʨʠʟʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʛʨʘʬʽʢ ʨʦʙʽʪ ʘʙʦ ʥʘ ʷʢʽʩʪʴ ʩʪʚʦʨʶ-
ʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʧʦʙʽ-
ʛʘʥʥʷ ʨʠʟʠʢʘʤ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ʤʘʶʪʴ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ 
ʚ ʧʣʘʥʽ ʧʨʦʝʢʪʫ. ɺʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʽ ʨʦʟʨʦʙʣʝʥʥ ̫ʟʘʭʦʜʽʚ ʱʦʜʦ 
ʟʤʝʥʰʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʥʘʟʠʚʘʻʪʴʩʷ ʢʝʨʫ-
ʚʘʥʥʷʤ ʨʠʟʠʢʘʤʠ. 
ʉʧʨʦʱʝʥʦ ʨʠʟʠʢ ʨʦʟʫʤʽʪʁɹ ʷʢ ʽʤʦʚʽʨʥʽʩʪʴ ʧʨʦʷʚʫ ʙʫʜʴ-ʷʢʠʭ  

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʦʙʩʪʘʚʠʥ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘ ̒ ʥʘ ʨʝʘʣʽʟʘʮʽʶ  
ʧʨʦʝʢʪʫ. ʈʠʟʠʢʠ ʟʘʛʨʦʞʫʪʁɹ ʧʨʦʝʢʪʫ ʚ ʮʽʣʦʤʫ, ʩʪʚʦʨʶʚʘʥʦʤʫ  
ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʫ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʫ. ʄʦʞʥʘ ʚʠʦʢ-
ʨʝʤʠʪʠ ʪʨʠ ʪʠʧʠ ʨʠʟʠʢʽʚ: 

1) ʨʠʟʠʢʠ ʜʣʷ ʧʨʦʝʢʪʫ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʛʨʘʬʽʢ ʨʦʙʽʪ ʘʙʦ ʨʝʩʫʨʩʠ, 
ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ; 

2) ʨʠʟʠʢʠ ʜʣʷ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ 
ʘʙʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ; 

3) ʙʽʟʥʝʩ-ʨʠʟʠʢʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʘ ʘʙʦ ʧʦʩʪʘ-
ʯʘʣʴʥʠʢʽʚ. 
ʎʽ ʪʠʧʠ ʨʠʟʠʢʽʚ ʤʦʞʫʪʴ ʧʝʨʝʪʠʥʘʪʠʩʷ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʦʩʚʽʜ-

ʯʝʥʠʡ ʧʨʦʛʨʘʤʽʩʪ ʟʘʣʠʰʘʻ ʧʨʦʝʢʪ, ʮʝ ʙʫʜʝ ʨʠʟʠʢʦʤ ʜʣʷ ʧʨʦʝʢʪʫ, 
ʦʩʢʽʣʴʢʠ ʟʘʪʨʠʤʫʻʪʴʩʷ ʪʝʨʤʽʥ ʟʜʘʯʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʨʠʟʠʢʦʤ ʜʣʷ 
ʧʨʦʜʫʢʪʫ, ʪʦʤʫ ʱʦ ʥʦʚʠʡ ʧʨʦʛʨʘʤʽʩʪ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʝ ʥʘʜʪʦ ʜʦʩ-
ʚʽʜʯʝʥʠʤ ʽ ʨʦʙʠʪʠ ʧʦʤʠʣʢʠ ʚ ʧʨʦʛʨʘʤʽ, ʽ ʙʽʟʥʝʩ-ʨʠʟʠʢʦʤ ʙʦ ʟʘʪʨʠ-
ʤʘʥʥʷ ʧʨʦʝʢʪʫ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʤʘʡʙʫʪʥʽ ʜʽʣʦʚʽ ʢʦʥʪʘʢʪʠ 
ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ ʽ ʦʨʛʘʥʽʟʘʮʽʻʶ-ʨʦʟʨʦʙʥʠʢʦʤ. 
ʂʦʥʢʨʝʪʥʽ ʪʠʧʠ ʨʠʟʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʝʢʪ, ʟʘʣʝ-

ʞʘʪʴ ʚʽʜ ʚʠʜʫ ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ-
ʥʦʛʦ ʦʪʦʯʝʥʥʷ, ʜʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʝʢʪ. ʈʘʟʦʤ ʟ ʪʠʤ ʙʘ-
ʛʘʪʦ ʪʠʧʽʚ ʨʠʟʠʢʽʚ ʟʜʘʪʥʽ ʚʧʣʠʥʫʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʝʢʪʠ 
(ʪʘʙʣ. 4.4). 

ʊʘʙʣʠʮʷ 4.4 
ʄʦʞʣʠʚʽ ʨʠʟʠʢʠ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʝʢʪʽʚ 

ʈʠʟʠʢ ʊʠʧ 
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ʇʣʠʥʥʽʩʪʴ ʢʘʜʨʽʚ ʈʠʟʠʢ ʜʣʷ ʧʨʦʝʢʪʫ 

ɿʘʤʽʥʘ ʢʝʨʽʚʥʠʮʪʚʘ ʦʨʛʘʥʽʟʘʮʽʾ ʈʠʟʠʢ ʜʣʷ ʧʨʦʝʢʪʫ 

ʅʝʛʦʪʦʚʥʽʩʪʴ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʈʠʟʠʢ ʜʣʷ ʧʨʦʝʢʪʫ 

ɿʤʽʥʘ ʚʠʤʦʛ 
ʈʠʟʠʢ ʜʣʷ ʧʨʦʝʢʪʫ ʪʘ ʨʦʟʨʦʙʣʶʚʘ-

ʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ɿʘʪʨʠʤʘʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ  

ʩʧʝʮʠʬʢ̔ʘʮʽʾ 

ʈʠʟʠʢ ʜʣʷ ʧʨʦʝʢʪʫ ʪʘ ʨʦʟʨʦʙʣʶʚʘ-

ʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ʅʝʜʦʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʨʫ  

ʨʦʟʨʦʙʣʚʁʘʥʦʾ ʩʠʩʪʝʤʠ 

ʈʠʟʠʢ ʜʣʷ ʧʨʦʝʢʪʫ ʪʘ ʨʦʟʨʦʙʣʶʚʘ-

ʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ʅʝʝʬʝʢʪʠʚʥʽʩʪʴ ʉASɽ-ʟʘʩʦʙʽʚ ʈʠʟʠʢ ʜʣʷ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ɿʤʽʥʠ ʚ ʪʝʭʥʦʣʦʛʽʾ  

ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ 
ɹʽʟʥʝʩ-ʨʠʟʠʢ 

ʇʦʷʚʘ ʢʦʥʢʫʨʫʶʯʦʛʦ  

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ 
ɹʽʟʥʝʩ-ʨʠʟʠʢ 

ʉʭʝʤʫ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.5. ʎʝʡ 
ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʯʦʪʠʨʴʦʭ ʩʪʘʜʽʡ. 

1. ɺʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʧʨʦʝʢʪʫ, ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʽ 
ʙʽʟʥʝʩ-ʨʠʟʠʢʽʚ. 

2. ɸʥʘʣʽʟ ʨʠʟʠʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʮʽʥʶʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʧʦʩ-
ʣʽʜʦʚʥʦʩʪʽ ʧʦʷʚʠ ʨʠʟʠʢʦʚʠʭ ʩʠʪʫʘʮʽʡ. 

3. ʇʣʘʥʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ 
ʾʤ ʘʙʦ ʤʽʥʽʤʽʟʘʮʽʾ ʾʭ ʚʧʣʠʚʫ ʥʘ ʧʨʦʝʢʪ. 

4. ʄʦʥʽʪʦʨʠʥʛ ʨʠʟʠʢʽʚ ʰʣʷʭʦʤ ʧʦʩʪʽʡʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʡʤʦʚʽʨ-
ʥʦʩʪʝʡ ʨʠʟʠʢʽʚ ʽ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʤô̫ ʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ 
ʧʨʦʷʚʫ ʨʠʟʠʢʦʚʠʭ ʩʠʪʫʘʮʽʡ. 
 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 4.5. ʇʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ 

 

ʇʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ, ʷʢ ʽ ʽʥʰʽ ʧʨʦʮʝʩʠ, ʻ ʽʪʝʨʘʮʽʡʥʠʤ, 

ʚʠʢʦʥʫʚʘʥʠʤ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ʉʧʦʯʘʪʢʫ 

ɺʠʟʥʘʯʝʥ-

ʥʷ ʨʠʟʠʢʽʚ 

ɸʥʘʣʽʟ 

ʨʠʟʠʢʽʚ 

ʇʣʘʥʫʚʘʥʥʷ 

ʨʠʟʠʢʽʚ 

ʄʦʥʽʪʦʨʠʥʛ 

ʨʠʟʠʢʽʚ 

ʇʝʨʝʣʽʢ  

ʧʦʪʝʥʮʽʡʥʠʭ 

ʨʠʟʠʢʽʚ 

ʇʝʨʝʣʽʢ  

ʦʩʥʦʚʥʠʭ ʨʠ-

ʟʠʢʽʚ 

ɿʘʭʦʜʠ ʱʦʜʦ 

ʟʘʧʦʙʽʛʘʥʥʷ 

ʨʠʟʠʢʘʤ 

ʆʮʽʥʶʚʘʥʥʷ 

ʨʠʟʠʢʽʚ 
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ʨʦʟʨʦʙʣʷʶʪʴ ʧʣʘʥʠ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ, ʧʦʪʽʤ ʧʦʩʪʽʡʥʦ ʚʽʜʩʣʽʜʢʦ-

ʚʫʁʪʴ ʩʠʪʫʘʮʽ ʁʥʘʚʢʦʣʦ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ɯʟ ʥʘʜʭʦʜʞʝʥʥʷʤ ʥʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ ʟʘʥʦʚʦ ʘʥʘʣʽʟʫʶʪʴ ʨʠʟʠʢʠ ʽ ʧʝʨʰʦ-

ʨʷʜʥʫ ʫʚʘʛʫ ʧʨʠʜʣ̔ʷʁʪʴ ʥʦʚʠʤ ʨʠʟʠʢʘʤ. ʋ ʤʽʨʫ ʥʘʜʭʦʜʞʝʥʥʷ ʥʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘʢʦʞ ʟʤʽʥʶʶʪʴʩʷ ʧʣʘʥʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʽ 

ʧʦʤô̫ ʢʰʝʥʥʷ ʨʠʟʠʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ ʜʦʢʫʤʝʥʪʫʶʪʴ ʫ ʚʠʛʣʷ-

ʜʽ ʧʣʘʥʽʚ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʦʧʠʩ ʤʦʞʣʠʚʠʭ ʧʨʦʝʢ-

ʪʥʠʭ ʨʠʟʠʢʽʚ, ʾʭ ʘʥʘʣʽʟ ʽ ʧʝʨʝʣʽʢ ʟʘʭʦʜʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʢʝʨʫʚʘʥʥʷ 

ʨʠʟʠʢʘʤʠ. 
ɺʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ï ʧʝʨʰʘ ʩʪʘʜʽʷ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘ-

ʤʠ. ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʦʧʠʩʫʶʪʴʩʷ ʨʠʟʠʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʧʽʜ ʯʘʩ 
ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ,  ̔ʥʝ ʦʮʽʥʶʪ̒ɹʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʪʘ ʟʥʘʯʫʱ̔ ʩʪʴ ʨʠʟʠ-
ʢʽʚ, ʘʣʝ ʥʘ ʧʨʘʢʪʠʮʽ ʤʘʣʦʡʤʦʚʽʨʥʽ ʨʠʟʠʢʠ ʟ ʥʝʟʥʘʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ 
ʟʘʟʚʠʯʘʡ ʜʦ ʫʚʘʛʠ ʥʝ ʙʝʨʫʪʴ. 
ʈʠʟʠʢʠ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʚ ʨʝʞʠʤʽ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʟ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʫ çʤʦʟʢʦʚʠʡ ʰʪʫʨʤè ʘʙʦ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʜʦʩʚʽʜʽ 
ʤʝʥʝʜʞʝʨʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥ ̫ʨʠʟʠʢʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʽ ʤʦʞ-
ʣʠʚ̔ ʢʘʪʝʛʦʨʽ ʾʨʠʟʠʢʽʚ: 

1) ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʧʦʚô̫ ʟʘʥʽ ʽʟ ʧʨʦʛʨʘʤʥʠʤʠ ʽ ʘʧʘʨʘʪʥʠʤʠ 
ʪʝʭʥʦʣʦʛʽʷʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʠʭ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʠʩʪʝʤʘ; 

2) ʨʠʟʠʢʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʧʝʨʩʦʥʘʣʦʤ; 
3) ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʨʠʟʠʢʠ; 
4) ̔ ʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʨʠʟʠʢʠ; 
5) ʨʠʟʠʢʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʩʠʩʪʝʤʥʠʤʠ ʚʠʤʦʛʘʤʠ; 
6) ʨʠʟʠʢʠ ʦʮʽʥʶʚʘʥʥʷ.  
ɼʝʷʢʽ ʧʨʠʢʣʘʜʠ ʨʠʟʠʢʽʚ ʟ ʤʦʞʣʠʚʠʭ ʢʘʪʝʛʦʨʽʡ ʨʠʟʠʢʽʚ ʥʘʚʝʜʝʥʦ 

ʫ ʪʘʙʣ. 4.5. ʈʝʟʫʣʴʪʘʪʦʤ ʝʪʘʧʫ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʙʫʜʝ ʤʥʦʞʠʥʘ 
ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʨʦʟʨʦʙʣʶʚʘʥʠʡ ʧʨʦ-
ʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʧʨʦʝʢʪ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʶ-ʨʦʟʨʦʙʥʠʢʘ. 

ʊʘʙʣʠʮʷ 4.5 
ʊʠʧʦʚʽ ʨʠʟʠʢʠ 

ʂʘʪʝʛʦʨʽʷ ʇʨʠʢʣʘʜʠ 

ʊʝʭʥʦʣʦʛʽʯʥʽ 

ɹʘʟʘ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʛʨʘʤʥʽʡ ʩʠʩʪʝ-

ʤ,̔ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʦʙʨʦʙʣʝʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʦʙʩʷʛʫ  

ʪʨʘʥʟʘʢʮʽʡ. 

ʇʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʚʪʦ-

ʨʥʦ, ʤʘʶʪʴ ʜʝʬʝʢʪʠ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ 
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ʇʦʚô̫ ʟʘʥʽ  

ʟ ʧʝʨʩʦʥʘʣʦʤ 

ʅʝʤʦʞʣʠʚʦ ʧʽʜʽʙʨʘʪʠ ʧʨʘʮʽʚʥʠʢʽʚ ʟ ʥʘʣʝʞʥʠʤ ʧʨʦʬʝ-

ʩʽʡʥʠʤ ʨʽʚʥʝʤ. 

ʇʨʦʚʽʜʥʠʡ ʨʦʟʨʦʙʥʠʢ ʟʘʥʝʜʫʞʘʚ ʫ ʢʨʠʪʠʯʥʠʡ ʯʘʩ. 

ʅʝʤʦʞʣʠʚʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʝʦʙʭʽʜʥʝ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ  

ɺ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʨʦʟʨʦʙʣʷʻ ʇɿ, ʚʽʜʙʫʣʘʩʷ ʨʝʦʨʛʘʥʽʟʘ-

ʮʽʷ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʤʽʥʠʣʠʩʷ ʧʨʽʦʨʠʪʝʪʠ ʚ ʢʝʨʫʚʘʥ-

ʥʽ ʧʨʦʝʢʪʦʤ. 

ʌʽʥʘʥʩʦʚʽ ʫʪʨʫʜʥʝʥʥʷ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠʟʚʝʣʠ ʜʦ ʟʤʝ-

ʥh ʝʥʥʷ ʙʶʜʞʝʪʫ ʧʨʦʝʢʪʫ 

ɯʥʩʪʨʫ-

ʤʝʥʪʘʣʴʥʽ  

ʇʨʦʛʨʘʤʥʠʡ ʢʦʜ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʉɸSɽ-ʟʘʩʦʙʘʤʠ,  

ʥʝ ʝʬʝʢʪʠʚʥʠʡ. 

ʉɸSɽ-ʟʘʩʦʙʠ ʥʝʤʦʞʣʠʚʦ ʽʥʪʝʛʨʫʚʘʪʠ ʟ ʽʥʰʠʤʠ ʟʘʩʦ-

ʙʘʤʠ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʝʢʪʫ 

 
ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 4.5 

ʂʘʪʝʛʦʨʽʷ ʇʨʠʢʣʘʜʠ 

ʈʠʟʠʢʠ, 

ʧʦʚô̫ ʟʘʥʽ ʽʟ 

ʩʠʩʪʝʤʥʠʤʠ 

ʚʠʤʦʛʘʤʠ 

ɿʤʽʥʠ ʚʠʤʦʛ ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʦʚʪʦʨʥʠʭ ʨʦʙʽʪ ʽʟ ʧʨʦʝʢʪʫ-

ʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʇʝʨʚʠʥʥʝ ʥʝʯʽʪʢʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠ-

ʤʦʛ ʟʫʤʦʚʠʣʦ ʟʥʘʯʥ ̔ʟʤʽʥʠ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ, ʱʦ ʚʠ-

ʷʚʠʣʠʩʷ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʫ 

ʈʠʟʠʢʠ  

ʦʮ̔ʥʶʚʘʥʥʷ 

ʅʝʜʦʦʮʽʥʶʚʘʥʥʷ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ. 

ʐʚʠʜʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʫ ʩʠʩʪʝʤʽ ʤʝʥʘh ʚʽʜ 

ʨʘʥʽʰʝ ʟʘʧʣʘʥʦʚʘʥʦʾ. 

ʈʦʟʤʽʨ ʩʠʩʪʝʤʠ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

 

ʇ̔ ʜ ʯʘʩ ʘʥʘʣʽʟʫ ʜʣʷ ʢʦʞʥʦʛʦ ʨʠʟʠʢʫ ʨʦʟʨʘʭʦʚʫʪʁʴ ̔ʤʦʚʽʨʥʽʩʪʴ 

ʡʦʛʦ ʧʨʦʷʚʫ ʽ ʟʙʠʪʦʢ, ʷʢʦʛʦ ʚʽʥ ʤʦʞʝ ʟʘʚʜʘʪʠ. ʅʝ ʽʩʥʫʻ ʧʨʦʩʪʠʭ ʤʝ-

ʪʦʜʽʚ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ï ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʽʥ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ̔ʥʪʫʾʮʽʾ ʪʘ ʜʦʩʚʽʜʽ ʤʝʥʝʜʞʝʨʘ. ʄʦʞʥʘ ʥʘʚʝʩʪʠ ʪʘʢʫ ʰʢʘʣʫ ʡʤʦʚʨ̔-

ʥʦʩʪʝʡ ʨʠʟʠʢʽʚ ʽ ʾʭ ʥʘʩʣʽʜʢʽʚ. 

1. ɯʤʦʚʽʨʥʽʩʪʴ ʨʠʟʠʢʫ ʚʚʘʞʘʻʪʴʩʷ ʜʫʞʝ ʥʠʟʴʢʦʶ, ʷʢʱʦ ʚʦʥʘ ʤʘʻ 

ʟʥʘʯʝʥʥʷ ʤʝʥʰʝ ʟʘ 10 %; ʥʠʟʴʢʦʶ, ʷʢʱʦ ʾʾ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ  

10ï25 %; ʩʝʨʝʜʥɹʦʶ ʟʘ ʟʥʘʯʝʥʥʷ 25ï50 %; ʚʠʩʦʢʦ ,ʁ ʷʢʱʦ ʟʥʘʯʝʥʥʷ ï 

50ï75 %; ʜʫʞʝ ʚʠʩʦʢʦ ,ʁ ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʫʻ 75 %. 

2. ʄʦʞʣʠʚʠʡ ʟʙʠʪʦʢ ʚʽʜ ʨʠʟʠʢʦʚʠʭ ʩʠʪʫʘʮʽʡ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 
ʢʘʪʘʩʪʨʦʬʽʯʥʠʡ, ʽʩʪʦʪʥʠʡ, ʪʝʨʧʠʤʠʡ ʽ ʥʝʟʥʘʯʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ʤʘʶʪʴ ʙʫʪʠ ʧʦʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 

ʨʠʟʠʢʽʚ, ʫʧʦʨʷʜʢʦʚʘʥʠʭ ʟʘ ʩʪʫʧʝʥʝʤ ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ. ʋ ʪʘʙʣ. 4.6 
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ʥʘʚʝʜʝʥʦ ʫʧʦʨʷʜʢʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʨʠʟʠʢʽʚ, ʦʧʠʩʘʥʠʭ ʫ ʪʘʙʣ. 4.5; ʪʘʤ 

ʞʝ ʟʘʟʥʘʯʝʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʮʠʭ ʨʠʟʠʢʽʚ. ʊʫʪ ʽʤʦʚʽʨʥʦʩʪʽ ʨʠʟʠʢʽʚ ʽ 

ʩʪʫʧʽʥʴ ʟʙʠʪʢʫ ʚʽʜ ʥʠʭ ʟʘʟʥʘʯʝʥʽ ʜʦʚʽʣʴʥʦ. ʅʘ ʧʨʘʢʪʠʮʽ ʜʣʷ ʾʭ ʚʠ-

ʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʘ ʜʦʢʣʘʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʝʢʪ, ʪʝʭʥʦʣʦʛʽʶ 

ʩʪʚʦʨʝʥʥʷ ʇɿ, ʢʦʤʘʥʜʫ ʨʦʟʨʦʙʥʠʢ̔ʚ ʽ ʩʘʤʫ ʦʨʛʘʥʽʟʘʮʽʶ. 

ʊʘʙʣʠʮʷ 4.6  
ʇʝʨʝʣʽʢ ʨʠʟʠʢʽʚ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʘʥʘʣʽʟʫ 

ʈʠʟʠʢ 
ɯʤʦʚʽʨ-

ʥʽʩʪʴ 

ʉʪʫʧʽʥʴ  

ʟʙʠʪʢʫ 

ʌʽʥʘʥʩʦʚʽ ʫʩʢʣʘʜʥʝʥʥʷ ʚ ʦʨʛʘʥʽʟʘʮʽʾ  ʅʠʟʴʢʘ ʂʘʪʘʩʪʨʦʬʽʯʥʠʡ 

ʅʠʟʴʢʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʽʚʝʥɹ  ʧʨʘʮʽʚʥʠʢʽʚ ɺʠʩʦʢʘ ʂʘʪʘʩʪʨʦʬʽʯʥʠʡ 

ʍʚʦʨʦʙʠ ʨʦʟʨʦʙʥʠʢʽʚ  ʉʝʨʝʜʥʷ ɯʩʪʦʪʥʠʡ 

ɼʝʬʝʢʪʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ ʊʝ ʩʘʤʝ ʊʝ ʩʘʤʝ 

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 4.6 

ʈʠʟʠʢ 
ɯʤʦʚʽʨ-

ʥʽʩʪʴ 

ʉʪʫʧʽʥʴ  

ʟʙʠʪʢʫ 

ɿʤʽʥʠ ʚʠʤʦʛ  -||- -||- 

ɿʤʽʥʠ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʢʝʨʫʚʘʥʥʽ ʧʨʦʝʢʪʦʤ  ɺʠʩʦʢʘ -||- 

ɹʘʟʘ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦ-

ʛʨʘʤʥʽʡ ʩʠʩʪʝʤʽ, ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʦʙʨʦʙ-

ʣʝʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʦʙʩʷʛʫ ʪʨʘʥʟʘʢʮʽʡ 

ʉʝʨʝʜʥʷ -||- 

ʅʝʜʦʦʮʽʥʶʚʘʥʥʷ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ɺʠʩʦʢʘ -||- 

ʅʝʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʉASE-ʟʘʩʦʙʽʚ ʟ 

ʥ̔h ʠʤʠ ʟʘʩʦʙʘʤʠ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʝʢʪʫ 
ɺʠʩʦʢʘ ʇʨʠʡʥʷʪʥʠʡ 

ʇʝʨʚʠʥʥʝ ʥʝʯʽʪʢʝ ʬʦʨʤʫʣʶʚʘʥʥʷ  

ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʚʠʤʦʛ 
ʉʝʨʝʜʥʷ ʊʝ ʩʘʤʝ 

ʅʝʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ  

ʧʝʨʩʦʥʘʣʫ 
ʊʝ ʩʘʤʝ -||- 

ʐʚʠʜʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ  

ʫ ʩʠʩʪʝʤʽ ʤʝʥʰʘ ʚʽʜ ʧʣʘʥʦʚʦʾ 
-||- -||- 

ʈʦʟʤʽʨ ʩʠʩʪʝʤʠ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ  

ʧʦʯʘʪʢʦʚʠʡ 
ɺʠʩʦʢʘ -||- 

ʅʝʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ,  

ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʉɸSɽ-ʟʘʩʦʙʘʤʠ  
ʉʝʨʝʜʥʷ ʅʝʟʥʘʯʥʠʡ 

 
ʗʢ ̔ʤʦʚʽʨʥʽʩʪʴ ʨʠʟʠʢʽʚ, ʪʘʢ ʽ ʤʦʞʣʠʚʠʡ ʟʙʠʪʦʢ ʚʽʜ ʥʠʭ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʛʣʷʜʘʪʠ ʟ ʥʘʜʭʦʜʞʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʮʽ ʨʠʟʠʢʠ ʽ 

ʚ ʤʽʨʫ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʱʦʜʦ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ. ʊʦʤʫ ʧʦʜʽʙʥʽ  
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ʪʘʙʣʠʮʽ ʨʠʟʠʢʽʚ ʥʝʦʙʭʽʜʥʦ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʥʘ ʢʦʞʥʽʡ ʽʪʝʨʘʮʽʾ ʧʨʦʮʝ-

ʩʫ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ. 

ʇʽʩʣʷ ʘʥʘʣʽʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱ̔ ʨʠʟʠ-

ʢʠ, ʷʢʽ ʧʦʪʽʤ ʚʽʜʩʣʽʜʢʦʚʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʝʢʪʫ. ɺʠʟʥʘʯʝʥʥʷ ʮʠʭ ʟʥʘʯʫ ʠɦʭ ʨʠʟʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʽʤʦʚʽʨʥʦʩ-

ʪʝʡ ʽ ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʚʞʜʠ ʚʽʜʩʣʽʜʢʦʚʫ-

ʶʪʴʩʷ ʨʠʟʠʢʠ ʟ ʢʘʪʘʩʪʨʦʬʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʘ ʪʘʢʦʞ ʨʠʟʠʢʠ ʟ ʽʩʪʦʪʥʠʤ 

ʟʙʠʪʢʦʤ, ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʷʢʠʭ ʚʠʱʝ ʟʘ ʩʝʨʝʜʥʻ. 

ʂʽʣʴʢʽʩʪʴ ʨʠʟʠʢʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧô̫ ʪʴ ʨʠʟʠʢʽʚ, ʘ ʤʦʞʝ ï 

ʧô̫ ʪʥʘʜʮʷʪʴ. ɸʣʝ ʢʽʣʴʢʽʩʪʴ ʨʠʟʠʢʽʚ, ʟʘ ʷʢʦ  ʁʧʨʦʚʦʜʠʪʴʩʷ ʤʦʥʽʪʦ-

ʨʠʥʛ, ʤʘʻ ʙʫʪʠ ʜʦʩʪʫʧʥʦ  ʁʜʣʷ ʨʦʟʛʣʜ̫ʫ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʠʟʠʢʽʚ, 

ʱʦ ʚʽʜʩʣʽʜʢʦʚʫʶʪʴʩʷ, ʧʦʪʨʝʙʫʻ ʚʝʣʠʯʝʟʥʦʛʦ ʦʙʩʷʛʫ ʟʽʙʨʘʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ. ɯʟ ʧʝʨʝʣʽʢʫ ʨʠʟʠʢʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 4.6, ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʘʨʪʦ ʚʽʜʽʙʨʘʪʠ ʚʩʽ ʚʽʩʽʤ ʨʠʟʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʘʪʘʩʪ-

ʨʦʬʽʯʥʠʭ ʪʘ ʽʩʪʦʪʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʇʣʘʥʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʩʪʨʘʪʝʛʽʾ ʢʝʨʫʚʘʥʥʷ ʢʦʞʥʠʤ 

ʟʥʘʯʫ ʠɦʤ ʨʠʟʠʢʦʤ, ʚʽʜʽʙʨʘʥʠʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʽʩʣʷ ʘʥʘʣʽʟʫ ʨʠ-

ʟʠʢʽʚ. ʊʫʪ ʪʘʢʦʞ ʥʝ ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʪʘʢʠʭ ʩʪʨʘʪʝʛʽʡ ï ʙʘʛʘʪʦ ʘʩʧʝʢʪʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ çʯʫʪʪè̔ ʽ ʜʦʩ-

ʚʽʜ̔ ʤʝʥʝʜʞʝʨʘ ʧʨʦʝʢʪʫ. ʋ ʪʘʙʣ. 4.7 ʥʘʚʝʜʝʥʦ ʤʦʞʣʠʚʽ ʩʪʨʘʪʝʛʽʾ  

ʢʝʨʫʚʘʥʥʷ ʦʩʥʦʚʥʠʤʠ ʨʠʟʠʢʘʤʠ (ʜʠʚ. ʪʘʙʣ. 4.6). ɭ ʪʨʠ ʢʘʪʝʛʦʨʽʾ 

ʩʪʨʘʪʝʛʽʡ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ: 

1) ʩʪʨʘʪʝʛʽʾ ʟʘʧʦʙʽʛʘʥʥʷ ʨʠʟʠʢʘʤ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʘʭʦʜʘʭ, 

ʱʦ ʟʥʠʞʫʶʪʴ ʽʤʦʚʽʨʥʽʩʪʴ ʧʨʦʷʚʫ ʨʠʟʠʢʽʚ; 

2) ʩʪʨʘʪʝʛʽʾ ʤʽʥʽʤʽʟʘʮʽ,ʾ ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʤʦʞʣʠʚʦ-

ʛʦ ʟʙʠʪʢʫ ʚʽʜ ʨʠʟʠʢʽʚ;  

3) ʧʣʘʥʫʚʘʥʥʷ çʘʚʘʨʽʡʥʠʭè ʩʠʪʫʘʮʽʡ. 

ʊʘʙʣʠʮʷ 4.7 
ʉʪʨʘʪʝʛʽʾ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ 

ʈʠʟʠʢ ʉʪʨʘʪʝʛʽʷ 

ʌʽʥʘʥʩʦʚʽ ʧʨʦʙʣʝʤʠ  

ʦʨʛʘʥʽʟʘʮʽʾ 

ʇʽʜʛʦʪʫʚʘʪʠ ʜʦʢʫʤʝʥʪ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʱʦ ʧʦʢʘʟʫʻ ʚʘʞʣʠʚʽʩʪʴ ʧʨʦʝʢʪʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ  

ʬ̔ʥʘʥʩʦʚʠʭ ʮʽʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʇʨʦʙʣʝʤʠ  

ʥʝʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ  

ʧʝʨʩʦʥʘʣʫ 

ʇʦʧʝʨʝʜʠʪʠ ʟʘʤʦʚʥʠʢʘ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʪʨʫʜʥʦʱʽ  

ʪʘ ʤʦʞʣʠʚʝ ʟʘʪʨʠʤʘʥʥʷ ʧʨʦʝʢʪʫ, ʨʦʟʛʣʷʥʫʪʠ ʧʠ-

ʪʘʥʥʷ ʢʫʧ̔ʚʣʽ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ 

ʍʚʦʨʦʙʠ  ɺʠʟʥʘʯʠʪʠ ʦʙʦʚô̫ʟʢʠ ʽ ʨʦʙʦʪʫ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ ʪʘʢ, 
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ʧʝʨʩʦʥʘʣʫ ʱʦʙ ʚʦʥʠ ʧʝʨʝʢʨʠʚʘʣʠʩ ɹ 

ɼʝʬʝʢʪʥʽ ʩʠʩʪʝʤʥʽ  

ʢʦʤʧʦʥʝʥʪʠ 

ɿʘʤʽʥʠʪʠ ʧʦʪʝʥʮʽʡʥʦ ʜʝʬʝʢʪʥʽ ʩʠʩʪʝʤʥʽ ʢʦʤʧʦʥʝʥ-

ʪʠ ʧʦʢʫʧʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ ʷʢ-

ʽʩʪʴ ʨʦʙʦʪʠ  

ɿʤʽʥʠ ʚʠʤʦʛ 

ɺʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʽ ʚʠʤʦʛʠ, ʢ̫ʽ ʧʽʜʣʷʛʘ-

ʶʪʴ ʟʤʽʥʘʤ; ʫ ʩʪʨʫʢʪʫʨʽ ʩʠʩʪʝʤʠ ʥʝ ʚʽʜʦʙʨʘʞʘʪʠ 

ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʈʝʦʨʛʘʥʽʟʘʮʽʷ  

ʢʦʤʧʘʥʽʾ-ʨʦʟʨʦʙʥʠʢʘ 

ʇʽʜʛʦʪʫʚʘʪʠ ʜʦʢʫʤʝʥʪ ʢʝʨʽʚʥʠʮʪʚʫ ʢʦʤʧʘʥʽʾ, ʫ 

ʷʢʦʤʫ ʚʽʜʦʙʨʘʞʝʥʦ ʟʥʘʯʫʱʽʩʪʴ ʧʨʦʝʢʪʫ ʜʣʷ ʜʦʩʷʛ-

ʥʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʮʣ̔ʝʡ ʢʦʤʧʘʥʽʾ  

ʅʝʜʦʩʪʘʪʥʷ ʧʨʦʜʫʢʪʠʚ-

ʥʽʩʪʴ ʙʘʟʠ ʜʘʥʠʭ 

ʈʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʢʫʧʽʚʣʽ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʙʘʟʠ ʜʘʥʠʭ 

ʅʝʜʦʦʮʽʥʶʚʘʥʥʷ ʯʘʩʫ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ 

ʈʦʟʛʣʷʥʫʪʠ ʧʠʪʘʥʥʷ ʧʨʦ ʢʫʧʽʚʣʶ ʩʠʩʪʝʤʥʠʭ  

ʢʦʤʧʦʥʝʥʪʽʚ, ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʝʥʝʨʘʪʦʨʘ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ 
 

ʄʦʥʽʪʦʨʠʥʛ ʨʠʟʠʢʽʚ ʧʦʣʷʛʘʻ ʚ ʨʝʛʫʣʷʨʥʦʤʫ ʧʝʨʝʛʣʷʜ ̔ʡʤʦʚʽʨʥʦʩ-

ʪʝʡ ʨʠʟʠʢʽʚ ʽ ʟʙʠʪʢʫ, ʷʢʠʭ ʚʦʥʠ ʤʦʞʫʪʴ ʟʘʚʜʘʪʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙ-

ʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʤʦʚʽʨ-

ʥʽʩʪʴ ʨʠʟʠʢʽʚ ʽ ʤʦʞʣʠʚʠʡ ʟʙʠʪʦʢ. ʎʽ ʬʘʢʪʦʨʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʽʚ ʨʠ-

ʟʠʢʫ. ʆʟʥʘʢʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʨʠʟʠʢʫ, ʥʘʚʝʜʝʥʦ  

ʚ ʪʘʙʣ. 4.8. 
ʊʘʙʣʠʮʷ 4.8 

ʆʟʥʘʢʠ ʨʠʟʠʢʽʚ 

ʊʠʧ ʨʠʟʠʢʫ ʆʟʥʘʢʠ 

ʊʝʭʥʦʣʦʛʽʯʥʽ  

ʨʠʟʠʢʠ 

ɿʘʪʨʠʤʘʥʥʷ ʧʦʩʪʘʯʘʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʘʙʦ ʧʨʦ-

ʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥ- 

ʥʷ ʇɿ, ʯʠʩʣʝʥʥʽ ʜʦʢʫʤʝʥʪʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦ-

ʙʣʝʤʠ 

ʈʠʟʠʢʠ, ʧʦʚô̫ ʟʘʥʽ  

ʟ ʧʝʨʩʦʥʘʣʦʤ 

ʅʠʟʴʢʠʡ ʤʦʨʘʣʴʥʠʡ ʩʪʘʥ ʧʝʨʩʦʥʘʣʫ, ʥʘʧʨʫʞʝʥʽ 

ʩʪʦʩʫʥʢʠ ʤʽʞ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢ̔ʚ,  

ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ  

ʨʠʟʠʢʠ 

ʈʦʟʤʦʚʠ ʩʝʨʝʜ ʧʝʨʩʦʥʘʣʫ ʧʨʦ ʧʘʩʠʚʥʽʩʪʴ ʽ ʥʝʜʦ-

ʩʪʘʪʥʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʱʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʦʨ-

ʛʘʥʽʟʘʮʽʾ  

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ  

ʨʠʟʠʢʠ 

ʅʝʙʘʞʘʥʥʷ ʨʦʟʨʦʙʥʠʢ̔ʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦ-

ʛʨʘʤʥ ̔ ʟʘʩʦʙʠ ʧʽʜʪʨʠʤʘʥʥʷ, ʥʝʩʭʚʘʣʴʥʽ ʚʽʜʛʫʢʠ 

ʧʨʦ ʉɸSɽ-ʟʘʩʦʙʠ, ʟʘʧʠʪʠ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʠʭ ʟʘʩʦʙ̔ʚ 

ʈʠʟʠʢʠ, ʧʦʚô̫ ʟʘʥʽ  

ʽʟ ʩʠʩʪʝʤʥʠʤʠ  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤʥʠʭ ʚʠ-

ʤʦʛ, ʥʝʟʘʜʦʚʦʣʝʥʥʷ ʟʘʤʦʚʥʠʢʘ ʇɿ 
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ʚʠʤʦʛʘʤʠ 

ʈʠʟʠʢʠ ʦʮʽʥʶʚʘʥʥ ̫
ɿʤʽʥʠ ʛʨʘʬʽʢʘ ʨʦʙʽʪ, ʯʠʩʣʝʥʥʽ ʟʚʽʪʠ ʧʨʦ ʧʦʨʫ-

ʰʝʥʥʷ ʛʨʘʬʽʢʘ ʨʦʙʽʪ  

 

ʄʦʥʽʪʦʨʠʥʛ ʨʠʟʠʢʽʚ ʤʘʻ ʙʫʪʠ ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʽʜʩ-

ʣʽʜʢʦʚʫʻ ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ, ʧʨʠ 

ʮʴʦʤʫ ʢʦʞʥʠʡ ʦʩʥʦʚʥʠʡ ʨʠʟʠʢ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʜ̫ʘʪʠ ʦʢʨʝʤʦ. 

4.5. ʂʝʨʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʠʤʠ ʧʦʪʦʢʘʤʠ 

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʤʝʥʝʜʞʝʨʘ ʧʨʦʝʢʪʫ ʻ ʢʝʨʫʚʘʥʥʷ 

ʬʽʥʘʥʩʦʚʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʽʟ ʟʘʤʦʚʥʠʢʘʤʠ ʪʘ ʧʽʜʨʷʜʥʠʢʘʤʠ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ Microsoft Project ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʻ ʢʝʨʫʚʘʥʥʷ 

ʚʘʨʪʽʩʪʶ ʧʨʦʝʢʪʫ, ʷʢʝ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʟʨʫʯʥʦʛʦ ʚʽʜʩʪʝʞʝʥʥʷ 

ʧʣʘʪʝʞʽʚ. ʆʩʥʦʚʥʘ ʦʧʝʨʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʚʢʣʘʜʢʫ çɿʚʽʪè 

(ʨʠʩ. 4.6). 

 

ʈʠʩ. 4.6. ɺʽʢʥʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʟʚʽʪʫ 
 

ʇʨʦʙʣʝʤʘ ʟʚʽʪʥʦʩʪʽ ʫ MS Project ʧʦʣʷʛʘʻ ʚ ʥʝʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦ-
ʨʠʪʠ ʩʪʘʥʜʘʨʪʥʠʡ ʟʚʽʪ (ʛʨʘʬʽʢ) ʟ ʜʘʥʠʭ ʟʘ ʨʝʩʫʨʩʘʤʠ ʽ ʨʫʭʦʤ ʛʨʦ-
ʰʝʡ. ʇʨʦʪʝ ʪʘʢʘ ʬʫʥʢʮʽʷ ,̒ ʭʦʯʘ ʽ ʧʨʠʭʦʚʘʥʘ ʚ ʨʦʟʰʠʨʝʥʠʭ ʥʘʣʘʰ-
ʪʫʚʘʥʥʷʭ (ʨʠʩ. 4.7). 
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ʈʠʩ. 4.7. ɺʽʢʥʦ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʫ ʟʘ ʯʘʩʦʤ  

 
ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 4.8, ʥʝʤʦʞʣʠʚʦ ʦʙôʻʜʥʘʪʠ ʮʽ ʜʘʥʽ ʽ ʧʦʢʘʟʘʪʠ 

ʙʽʣʴʰ ʪʦʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʫʭ ʛʨʦʰʝʡ. ʎʁ  ʧʨʦʙʣʝʤʫ ʫʩʫʚʘʶʪʴ 
ʩʪʚʦʨʝʥʥʷʤ ʟʚʽʪʫ ʚ Excel. ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʦʙʠʨʘʻʪʴʩʷ çɿʚʽʪ ʧʨʦ 
ʨʫʭ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚè ʽ ʥʘʪʠʩʢʘʻʪʴʩʷ ʢʥʦʧʢʘ çʅʦʚʠʡ ʰʘʙʣʦʥè,  
ʧʽʩʣʷ ʮʴʦʛʦ ʦʙʠʨʘʻʪʴʩʷ çɿʚʽʪ ʧʨʦ ʧʣʘʥʦʚʘʥʽ ʚʠʪʨʘʪʠè (ʨʠʩ. 4.9). 
ɼʘʣʽ ʦʙʠʨʘʶʪʴ ʜʘʥʽ ʜʣʷ ʟʚʽʪʫ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴ ʫ ʥʦʚʦʤʫ ʜʦʢʫ-

ʤʝʥʪ ̔MS Excel. ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʨʷʜʢʽʚ ʽ / ʘʙʦ ʩʪʦʚʧʮʽʚ (ʯʘʩ ʽ ʨʝʩʫʨ-
ʩʠ) ʦʙʠʨʘʻʪʴʩʷ ʧʝʨʝʪʷʛʫʚʘʥʥʷʤ ʟ ʧʨʠʣʘʜʦʚʦʾ ʧʘʥʝʣʽ (ʧʨʘʚʘ ʯʘʩʪʠʥʘ  
ʝʢʨʘʥʘ) ʜʦ ʨʷʜʢʘ ʘʙʦ ʩʪʦʚʧʯʠʢʘ (ʨʠʩ. 4.10). ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ 
ʜʘʥʠʭ ʩʪʚʦʨʶʻʪʴʩʷ ʜʽʘʛʨʘʤʘ. 

 
 

ʈʠʩ. 4.8. ɺʽʢʥʦ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʫ ʟʘ ʨʝʩʫʨʩʘʤʠ 
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ʈʠʩ. 4.9. ɺʽʢʥʦ ʚʠʙʦʨʫ ʪʠʧʫ ʟʚʽʪʫ 

 

 
 

ʈʠʩ. 4.10. ɺʽʢʥʦ ʚʠʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʟʚʽʪ ̔

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʚʩʽ ʪʘʙʣʠʮʽ, ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ 

çʉʢʣʝʚʁʘʥʥʷè, ʚʠʙʨʘʪʠ ʬʦʨʤʘʪ ʜʽʘʛʨʘʤʠ Gistaram (ʨʠʩ. 4.11). 

ʆʪʨʠʤʫʶʪʴ ʜʽʘʛʨʘʤʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʫʭ ʛʨʦʰʝʡ 

ʷʢ ʫ ʯʘʩʽ, ʪʘʢ ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʩʫʨʩʫ. 
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ʈʠʩ. 4.11. ɺʽʢʥʦ ʚʠʙʦʨʫ ʬʦʨʤʘʪʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʚʽʪʫ 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ʇʦʷʩʥʽʪʴ ʧʨʦʙʣʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʝʢʪʘʤʠ. 

2. ʋʢʘʞʽʪ ɹʪʘ ʧʦʷʩʥʽʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ̔ ʪʝʭʥʯ̔-

ʥʠʭ ʧʨʦʝʢʪʽʚ. 

3. ʅʘʟʚʽʪʴ ʪʘ ʧʦʷʩʥʽʪʴ ʩʢʣʘʜʦʚʽ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ. 

4. ʗʢ ʜʦʩʷʛʘʻʪʴʩʷ ʥʝʬʦʨʤʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʧʨʦʝʢʪʘʤʠ? 

5. ʇʦʷʩʥʽʪʴ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʨʦʟʨʦʙʥʠʢʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʨʦ-

ʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʽʚ. 

6. ʇʦʷʩʥʽʪʴ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʫ. 

7. ʇʦʷʩʥʽʪʴ ʦʩʥʦʚʥʽ ʚʠʜʠ ʧʣʘʥʽʚ. 

8. ʅʘʚʝʜʽʪʴ ʪʘ ʧʦʷʩʥʽʪʴ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʧʨʦʮʝʩʫ ʧʣʘʥʫʚʘʥʥʷ. 

9. ʅʘʚʝʜʽʪʴ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʝʪʘʧʫ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

10. ʈʦʟʢʨʠʡʪʝ ʨʠʟʠʢʠ ʪʘ ʦʩʥʦʚʥ ̔ʤʦʞʣʠʚʦʩʪ ̔ʱʦʜʦ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ. 

11. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʝʢʪʽʚ? 

12. ʇʦʷʩʥʽʪʴ ʤʝʪʦʜʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʨʠʟʠʢʽʚ. 

13. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʦʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʾ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ. 

14. ʇʦʷʩʥʽʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʨʠʟʠʢʽʚ. 

15. ʅʘʚʝʜʽʪʴ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʨʠʟʠʢʽʚ. 

 

 

 

 

 

 

II. ʇʈʆɽʂʊʋɺɸʅʅʗ  

ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 
 

 

5. ɸʈʍɯʊɽʂʊʋʈʅɽ ʇʈʆɽʂʊʋɺɸʅʅʗ 

5.1. ɿʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ 

ɸʨʭʽʪʝʢʪʫʨʥʠʤ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʧʝʨʰʠʡ ʝʪʘʧ ʧʨʦʮʝʩʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʥʘ ʷʢʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʧʽʜʩʠʩʪʝʤʠ, ʩʪʨʫʢʪʫʨʫ ʢʝʨʫ-

ʚʘʥʥʷ ʽ ʚʟʘʻʤʦʜʽʶ ʧʽʜʩʠʩʪʝʤ. ʄʝʪʘ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ï 

ʦʧʠʩ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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ɸʨʭʽʪʝʢʪʫʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ  ̒ʟô̒ ʜʥʫʚʘʣʴʥʦʶ ʣʘʥʢʦʶ ʤʽʞ ʧʨʦʮʝ-

ʩʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʨʦʮʝʩʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʩʪʚʦʨʶʚʘʥʦʾ 

ʩʠʩʪʝʤʠ. ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽ ʾ 

ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ. ʊʘʢʝ ʪʚʝʨʜʞʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʝ ʣʠʰʝ ʜʣʷ  

ʥʝʚʝʣʠʢʠʭ ʩʠʩʪʝʤ. ɸʨʭʽʪʝʢʪʫʨʥʘ ʜʝʢʦʤʧʦʟʠʮʽʷ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʘ 

ʜʣʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ. ʄʦʜʝʣʴ  

ʩʠʩʪʝʤʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʯʘʩʪʦ ʻ ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ. ʋ ʧʨʦʮʝʩʽ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦ-

ʝʢʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʙʘʟʦʚʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʚʠʟʥʘʯʘ-

ʶʪʴʩʷ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʽ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʥʠʤʠ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʮʝʩʫ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʦʬʝʩʽʡʥʦʛʦ ʜʦʩʚʜ̔ʫ, ʘ ʪʘʢʦʞ ʤʘʡʩʪʝʨʥʦʩʪʽ ʪʘ  

ʽʥʪʫʮʾʽʾ ʨʦʟʨʦʙʥʠʢʽʚ. ɸʣʝ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʟʘʛʘʣʴ-

ʥʠʭ ʜʣʷ ʚʩʽʭ ʧʨʦʮʝʩʽʚ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʠʩʪʝʤʘ ʧʦʜʘʻʪʴʩʷ ʩʫʢʫʧʥʩ̔ʪʁ 

ʥʝʟʘʣʝʞʥʠʭ ʧʽʜʩʠʩʪʝʤ ʪʘ ʚʠʟʥʘʯʘʪ̒ɹʩʷ ʾʭ ʚʟʘʻʤʦʜʽʻ .ʁ  

ʄʦʜʝʣʶʚʘʥʥʷ ʢʝʨʫʚʘʥʥʷ. ʈʦʟʨʦʙʣʷʻʪʴʩʷ ʙʘʟʦʚʘ ʤʦʜʝʣʴ ʢʝʨʫʚʘʥ-

ʥʷ ʚʟʘʻʤʦʜʽʷʤʠ ʤʽʞ ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ.  

ʄʦʜʫʣʴʥʘ ʜʝʢʦʤʧʦʟʠʮʽʷ. ʇʽʜʩʠʩʪʝʤʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʦʢʨʝʤʽ ʤʦ-

ʜʫʣʽ. ʊʫʪ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʠʧʠ ʤʦʜʫʣʽʚ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ.  

ʎʽ ʝʪʘʧʠ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʥʘʢʣʘʜʘʶʪʴʩʷ ʦʜʠʥ ʥʘ ʦʜʥʠʡ. ɽʪʘʧʠ 

ʤʦʞʫʪʴ ʧʦʚʪʦʨʶʚʘʪʠʩʷ ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʘʨʭʽʪʝ-

ʢʪʫʨʠ, ʧʦʢʠ ʧʨʦʝʢʪ ʥʝ ʙʫʜʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʩʠʩʪʝʤʥ ̔ʚʠʤʦʛʠ. 

ʇʽʜʩʠʩʪʝʤʘ ï ʮʝ ʥʝʟʘʣʝʞʥʠʡ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʤʘʻ ʚʣʘʩʥʽ 

ʦʧʝʨʘʮʽʾ (ʤʝʪʦʜʠ). ʇʽʜʩʠʩʪʝʤʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʦʜʫʣʽʚ ʽ ʤʘʶʪʴ ʧʝʚʥʽ 

ʽʥʪʝʨʬʝʡʩʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʦʥʘ ʚʟʘʻʤʦʜʽ ̒ʟ ʽʥʰʠʤʠ ʧʽʜʩʠʩʪʝ-

ʤʘʤʠ. 

ʄʦʜʫʣʴ - ʮʝ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʠ, ʱʦ ʥʘʜʘʻ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʩʝʨ-

ʚʽʩʽʚ ʽʥʰʠʤ. ʄʦʜʫʣʴ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʚʽʩʠ, ʧʽʜʪʨʠʤʫʚʘʥʽ 

ʽʥʰʠʤʠ ʤʦʜʫʣʷʤʠ. ʎʝʡ ʢʦʤʧʦʥʝʥʪ ʥʽʢʦʣʠ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʝ-

ʟʘʣʝʞʥʘ ʩʠʩʪʝʤʘ. ʄʦʜʫʣʽ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʷʜʫ ʽʥʰʠʭ, ʙʽʣʴʰ 

ʧʨʦʩʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʫ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʜʦʢʫʤʝʥʪ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʛʨʘ-

ʬʽʯʥʠʭ ʩʭʝʤ ʧʦʜʘʥʴ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʦʧʠʩʦʤ. ɺ ʦʧʠ-

ʩʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʘʟʥʘʯʝʥʦ, ʟ ʷʢʠʭ ʧʽʜʩʠʩʪʝʤ ʽ ʤʦʜʫʣʽʚ ʩʢʣʘʜʘʻʪʴʩʷ 

ʢʦʞʥʘ ʧʽʜʩʠʩʪʝʤʘ. ɻʨʘʬʽʯʥʘ ʩʭʝʤʘ ʤʦʜʝʣ ̔ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷ ̒ʚʩʝʙʽʯ-
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ʥʦ ʨʦʟʛʣʷʥʫʪʠ ʘʨʭʽʪʝʢʪʫʨʫ. ʗʢ ʧʨʘʚʠʣʦ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʯʦʪʠʨʠ ʘʨ-

ʭʽʪʝʢʪʫʨʥʽ ʤʦʜʝʣʽ. 

1. ʉʪʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʫ ʢ̫ʽʡ ʧʽʜʩʠʩʪʝʤʠ ʪʘ ʨʦʟʨʦʙʣʶʚʘʥʽ ʢʦʤʧʦ-

ʥʝʥʪʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ. 

2. ɼʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ, ʫ ʷʢʽʡ ʧʨʦʮʝʩʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʯʘʩʦʚʫ ʨʦ-

ʙʦʪʫ ʩʠʩʪʝʤʠ. 

3. ʄʦʜʝʣʴ ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʝʨʚʽʩʠ ʢʦʞʥʦ ʾʧʽʜʩʠʩʪʝʤʠ. 

4. ʄʦʜʝʣʽ ʚʟʘʻʤʦʜʽʾ ʧʽʜʩʠʩʪʝʤ. 

ɼʣʷ ʦʧʠʩʫ ʘʨʭʽʪʝʢʪʫʨʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʬʦʨʤʘʣʴʥʽ 

ʤʦʜʝʣʽ ʪʘ ʦʧʠʩʠ ʩʠʩʪʝʤʠ, ʷʢʽ ʥʘʜʘʻ UML. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ  

ʙʫʜʫʪ̒ɹʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʦʾ ʤʦʜʝʣʽ. ɺʘʞʣʠʚʦ ʟʥʘʪʠ ʮʽ ʤʦʜʝʣʽ, ʾʭ 

ʥʝʜʦʣʽʢʠ, ʧʝʨʝʚʘʛʠ ʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʈʘʟʦʤ ʟ ʪʠʤ ʘʨʭʽʪʝʢ-

ʪʫʨʫ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ ʥʝʤʦʞʣʠʚʦ ʦʧʠʩʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʜʴ-ʷʢʦʾ 

ʦʜʥʽʻʾ ʤʦʜʝʣʽ. ʈʦʟʨʦʙʣʷʶʯʠ ʦʢʨʝʤ ̔ʯʘʩʪʠʥʠ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ, ʚʘʨʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʤʦʜʝʣʽ. ʇʨʠ ʮʴʦʤʫ ʘʨʭʽʪʝʢʪʫʨʘ 

ʩʠʩʪʝʤʠ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʘʜʪʦ ʩʢʣʘʜʥʦʶ. ɿʘʚʜʘʥʥʷʤ ʨʦʟʨʦʙʥʠʢʘ  

 ̒ʚʠʙ̔ʨ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʦ ʾʤʦʜʝʣ,̔ ʷʢʘ ʙ ʚʜ̔ʧʦʚʽʜʘʣʘ ʚʠʤʦʛʘʤ ʨʦʟ-

ʨʦʙʣʶʚʘʥʦʛʦ ʇɿ.  

ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ, 

ʟʨʫʯʥʽʩʪʴ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʪʘ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ.  

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʡʤʝʥʰʦ  ʁʢʽʣʴʢʩ̔ʪʁ ʧʽʜʩʠʩ-

ʪʝʤ ʟ ʷʢʥʘʡʤʝʥʰʦʶ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʥʠʤʠ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝ-

ʣʠʢʦʤʦʜʫʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɿʘʭʠʱʝʥʽʩʪʴ. ʉʪʚʦʨʶʻʪʴʩʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦ  ʁ ʩʪʨʫʢʪʫʨʦ ,ʁ ʢʦʣʠ 

ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʽ ʩʠʩʪʝʤʥʽ ʝʣʝʤʝʥʪʠ ʟʘʭʠʱʝʥʽ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʨʽʚ-

ʥʷʭ, ʘ ʙʝʟʧʝʢʘ ʮʠʭ ʨʽʚʥʽʚ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 

ɹʝʟʧʝʢʘ. ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʷʢʥʘʡʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʽʜʩʠʩʪʝʤ, ʦʧʝʨʘʮʽʾ ʷʢʠʭ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʝʟʧʝʢʫ ʩʠʩʪʝʤʠ. 

ʅʘʜʽʡʥʽʩʪʴ. ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʢʣʶʯʝʥʥʷʤ ʥʘʜʣʠʰʢʦʚʠʭ ʢʦʤʧʦ-

ʥʝʥʪʽʚ ʪʘʢ, ʱʦʙ ʾʭ ʤʦʞʥʘ ʙʫʣʦ ʟʘʤʽʥʶʚʘʪʠ ʽ ʦʙʥʦʚʣʷʪʠ, ʥʝ ʧʝʨʝʨʠ-

ʚʘʶʯʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. 

ɿʨʫʯʥʽʩʪʴ ʩʫʧʨʦʚʦʜʫ. ɼʣʷ ʮʴʦʛʦ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʧʨʦʝʢʪʫ-

ʪʁɹ ʥʘ ʨʽʚʥʽ ʜʨʽʙʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʣʝʛʢʦ 

ʟʤʽʥʶʚʘʪʠ. ʇʨʦʛʨʘʤʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʜʘʥʽ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʜʽʣʝʥʽ 

ʚʽʜ ʧʨʦʛʨʘʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʽ ʜʘʥʽ. ɺʘʨʪʦ ʪʘʢʦʞ ʫʥʠʢʘʪʠ 

ʩʪʨʫʢʪʫʨʠ ʟʽ ʩʧʽʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʜʝʷʢʽ ʘʨʭʽʪʝʢʪʫʨʠ ʩʫʧʝʨʝʯʘʪʴ ʦʜʥʘ ʦʜʥ̔ʡ. ʅʘʧʨʠ-

ʢʣʘʜ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩ-
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ʪʦʚʫʚʘʪʠ ʚʝʣʠʢʦʤʦʜʫʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ. ʇʨʠ ʮʴʦʤʫ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʥʘʙʘʛʘʪʦ ʩʧʨʦʱʫʻʪʴʩʷ, ʷʢʱʦ ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʨʽʙʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʦʙʠʜʚʽ ʚʠʤʦ-

ʛʠ, ʚʘʨʪʦ ʰʫʢʘʪʠ ʢʦʤʧʨʦʤʽʩʥʝ ʨʽʰʝʥʥʷ. ʆʜʠʥ ʟʽ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥ-

ʥʷ ʧʦʜʽʙʥʠʭ ʧʨʦʙʣʝʤ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʟʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ. 

5.2. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʘ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʚʟʘʻʤʦʜʽʡʥʠʭ ʧʜ̔ʩʠʩʪʝʤ. ʅʘ ʘʙʩʪʨʘʢʪʥʦʤʫ  

ʨʽʚʥʽ ʩʠʩʪʝʤʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʟʦʙʨʘʞʘʶʪʴ ʛʨʘʬʽʯʥʦ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ-

ʩʭʝʤʠ, ʫ ʷʢʽʡ ʦʢʨʝʤʽ ʧʽʜʩʠʩʪʝʤʠ ʧʦʜʘʁ ʪʴʩʷ ʦʢʨʝʤʠʤʠ ʙʣʦʢʘʤʠ.  

ʇʽʜʩʠʩʪʝʤʫ ʪʘʢʦʞ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʢʽʣʴʢʘ ʯʘʩʪʠʥ; ʥʘ ʜʽʘʛʨʘʤʽ ʮʽ 

ʯʘʩʪʠʥʠ ʟʦʙʨʘʞʫʶʪʴʩʷ ʧʨʷʤʦʢʫʪʥʠʢʘʤʠ ʚʩʝʨʝʜʠʥʽ ʚʝʣʠʢʠʭ ʙʣʦʢʽʚ. 

ʇʦʪʦʢʠ ʜʘʥʠʭ ʽ/ʘʙʦ ʧʦʪʦʢʠ ʢʝʨʫʚʘʥʥʷ ʤʽʞ ʧʽʜʩʠʩʪʝʤʘʤʠ ʧʦʟʥʘʯʘ-

ʪʁʴ ʩʪʨʽʣʢʘʤʠ. ʊʘʢʘ ʙʣʦʢ-ʩʭʝʤʘ ʜʘʻ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʨʫʢ-

ʪʫʨʫ ʩʠʩʪʝʤʠ. 

ʉʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʘʨʭʽʪʝʢʪʫʨʠ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 5.1. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʽʜʩʠʩʪʝʤ: ʧʽʜʩʠʩʪʝʤʠ ʧʦʷʩʥʝʥʴ 

ʪʘ ʟʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ, ʧʽʜʩʠʩʪʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʙʘʟʠ ʟʥʘʥʴ ʨʦ-

ʙʦʯʦʾ ʧʘʤô̫ ʪʽ ʪʘ ʽʥʪʝʨʬʝʡʩʫ.  

ɯʟ ʧʦʛʣʷʜʫ ʨʦʟʨʦʙʥʠʢʘ ʇɿ ʧʦʜʽʙʥʽ ʙʣʦʢ-ʩʭʝʤʠ ʻ ʜʘʨʝʤʥʠʤ  

ʧʦʜʘʥʥʷʤ ʩʠʩʪʝʤʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʦʩʢʽʣʴʢʠ ʟ ʥʠʭ ʥʝ ʤʦʞʥʘ ʜʦʚʽʜʘ-

ʪʠʩʷ ʥʽ ʧʨʦ ʧʨʠʨʦʜʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʥʽ ʧʨʦ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʆʜʥʘʢ ʪʘʢʽ ʤʦʜʝʣʽ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʥʘ ʝʪʘʧʽ ʧʦʧʝʨʝʜʥʴʦ-

ʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʎʷ ʤʦʜʝʣʴ ʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʘ ʜʝʪʘʣʷʤʠ,  

ʟʘ ʾʾ ʜʦʧʦʤʦʛʦʶ ʟʨʫʯʥʦ ʚʠʨʘʟʠʪʠ ʚʟʘʻʤʦʜʽʶ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʚʠʟʥʘʯʘ ̒ʚʩʽ ʦʩʥʦʚʥʽ ʧʽʜʩʠʩʪʝʤʠ, ʷʢʽ ʤʦʞʥʘ ʨʦ-

ʟʨʦʙʣʷʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʰʠʭ ʧʽʜʩʠʩʪʝʤ. ʆʪʞʝ, ʟʘʚʜʘʥʥʷ ʢʝʨʽʚʥʠʢʘ 

ʧʨʦʝʢʪʫ ï ʨʦʟʧʦʜʽʣʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʮʠʭ ʧʽʜʩʠʩʪʝʤ ʤʽʞ ʨʽʟ-

ʥʠʤʠ ʚʠʢʦʥʘʚʮʷʤʠ.  
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ʈʠʩ. 5.1. ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʘʨʭʽʪʝʢʪʫʨʠ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ 

 

ʈʦʟʨʦʙʣʷʪʁɹ ʩʷ ʽ ʙʽʣʴʰ ʜʝʪʘʣʽʟʦʚʘʥʽ ʤʦʜʝʣʽ ʩʪʨʫʢʪʫʨʠ, ʫ ʷʢʠʭ 

ʧʦʢʘʟʫʻʪʴʩʷ, ʷʢ ʧʽʜʩʠʩʪʝʤʠ ʧʦʜʽʣʷʶʪʴ ʜʘʥʽ  ̔ʷʢ ʚʦʥʠ ʚʟʘʻʤʦʜʽʶʪʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʪʘʥʜʘʨʪʥʽ ʤʦʜʝʣʽ: ʨʝʧʦʟʠʪʦʨʽʶ, ʢʣʽ̒ʥʪ/ʩʝʨʚʝʨ ʽ ʘʙʩʪʨʘʢʪ-

ʥʦʾ ʤʘʰʠʥʠ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ, ʧʨʘʮʶʚʘʣʠ 

ʝʬʝʢʪʠʚʥʽʰʝ, ʤʽʞ ʥʠʤʠ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩ ̫ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ. ʆʙʤʽʥ 

ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

ï ʚʩʽ ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʙʘʟʽ ʜʘʥʠʭ, ʜʦʩʪʫʧʥ̔ʡ ʚʩʽʤ ʧʽʜʩʠʩʪʝʤʘʤ;  

ï ʢʦʞʥʘ ʧʽʜʩʠʩʪʝʤʘ ʤʘʻ ʚʣʘʩʥʫ ʙʘʟʫ ʜʘʥʠʭ, ʚʟʘʻʤʦʦʙʤʽʥ ʫ ʥʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʜʘʚʘʥʥ ̫ʧʦʚʽʜʦʤʣʝʥʴ. 

ʄʦʜʝʣʴ ʩʠʩʪʝʤʠ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʩʧʽʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʘʟʠ ʜʘ-

ʥʠʭ, ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʨʝʧʦʟʠʪʦʨʽʻʤ. ɹʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ, ʱʦ ʦʙʨʦʙ-

ʣ̫ ʶʪʴ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʦʨʛʘʥʽʟʦʚʘʥʽ ʥʘʚʢʦʣʦ ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʘʙʦ ʨʝʧʦʟʠʪʦʨʽʶ. ʊʘʢʘ ʤʦʜʝʣʴ ʧʨʠʜʘʪʥʘ ʜʣʷ 

ʜʦʜʘʪʢʽʚ, ʫ ʷʢʠʭ ʜʘʥʽ ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʦʜʥʽʡ ʧʽʜʩʠʩʪʝʤʽ, ʘ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʽʥʰʦ .ʁ ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ, ʩʠʩ-

ʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ CASE-ʟʘʩʦʙʠ. 

ʇʨʠʢʣʘʜ ʘʨʭʽʪʝʢʪʫʨʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʙʦʨʫ CASE-ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʤʫ ʨʝʧʦʟʠʪʦʨʽʾ ʧʦʢʘʟʘ-

ʥʦ ʥʘ ʨʠʩ. 5.2. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʣʷ CASE-ʟʘʩʦʙʽʚ ʧʝʨʰʠʡ ʩʧʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʨʝʧʦʟʠʪʦʨʽʡ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʧʦʯʘʪʢʫ 1970-ʭ 

ʨʦʢʽʚ ʘʥʛʣʽʡʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ ICL ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʩʚʦʻʾ ʦʧʝʨʘ-

ʮʽʡʥʦʾ ʩʠʩʪʝʤʠ [5].  
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ʈʠʩ. 5.2. ɸʨʭʽʪʝʢʪʫʨʘ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʙʦʨʫ CASE-ʟʘʩʦʙʽʚ 

 

ʇʝʨʝʚʘʛʠ ʤʦʜʝʣʽ: 

ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʧʦʪʨʝʙʫʻ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʟ ʦʜʥʽʻʾ ʧʽʜʩʠʩʪʝʤʠ ʚ ʽʥh ʫ; 

ï ʘʚʪʦʥʦʤʥʽʩʪʴ ʧʽʜʩʠʩʪʝʤ, ʪʦʤʫ ʥʝ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ, ʷʢ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴʩʷ ʩʪʚʦʨʶʚʘʥʽ ʜʘʥʽ ʚ ʽʥʰʠʭ ʧʽʜʩʠʩʪʝʤʘʭ; 

ï ʧʨʦʟʦʨʽʩʪʴ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʢ̫ʱʦ ʥʦʚʽ ʧʽʜʩʠʩʪʝʤʠ ʩʫ-

ʤʽʩʥʽ ʟ ʫʟʛʦʜʞʝʥʦʶ ʤʦʜʝʣʣʶ ʜʘʥʠʭ, ʾʭ ʤʦʞʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʥʪʝʛ-

ʨʫʚʘʪʠ ʚ ʩʠʩʪʝʤʫ; 

ï ʮʝʥʪʨʘʣʽʟʦʚʘʥʽʩʪʴ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟ-

ʧʝʢʠ, ʢʝʨʫʚʘʥʥʷ ʜʦʩʪʫʧʦʤ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʚʭʦʜʷʪʴ ʫ 

ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʨʝʧʦʟʠʪʦʨʽʻʤ; 

ï ʦʜʥʘʢʦʚʘ ʧʦʣʽʪʠʢʘ ʜʦ ʙʝʟʧʝʢʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʨʝʟʝʨʚʫʚʘʥʥʷ ʜʘʥʠʭ. 

ʅʝʜʦʣʽʢʠ ʤʦʜʝʣʽ: 

ï ʥʝʦʙʭʽʜʥʩ̔ʪɹ ʢʦʤʧʨʦʤʽʩʫ ʤʽʞ ʚʠʤʦʛʘʤʠ ʜʦ ʜʘʥʠʭ, ʧʨʦʧʦʥʦʚʘ-

ʥʠʤʠ ʜʦ ʢʦʞʥʦʾ ʧʽʜʩʠʩʪʝʤʠ. ɺʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʟ ʤʦʜʝʣʣʶ 

ʨʝʧʦʟʠʪʦʨʽʶ. ʂʦʤʧʨʦʤʽʩʥʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʟʥʠʟʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʽʜʩʠʩʪʝʤ; 

ï ʧʨʦʙʣʝʤʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʆʩʢʽʣʴʢʠ ʚ ʫʟʛʦʜʞʝʥʽʡ 

ʤʦʜʝʣʽ ʜʘʥʠʭ ʛʝʥʝʨʫʶʪʴʩʷ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʤʫ ʧʝʨʝʚʝ-

ʜʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʥʦʚʫ ʤʦʜʝʣʴ ʜʘʥʠʭ ʩʪʘʥʦʚʠʪʴʩʷ ʜʦʨʦʛʠʤ, ʩʢʣʘʜ-

ʥʠʤ, ʽʥʦʜʽ ʥʘʚʽʪʴ ʥʝʤʦʞʣʠʚʠʤ; 

ï ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʝʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʟʚôʷʟʢʫ ʟ ʥʘʜʤʽʨʥʽʩʪʶ ʽ 

ʧʦʨʫʰʝʥʥʷʤ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ. 

ʈʦʟʛʣʷʥʫʪʘ ʤʦʜʝʣʴ ʨʝʧʦʟʠʪʦʨʽʶ ʧʦʜʘʻ ʡʦʛʦ ʧʘʩʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ, 

ʢʝʨʫʚʘʥʥʷ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ çʚʠʪʷʛʫʶʪʴè ʟ ʥʴʦʛʦ ʜʘʥʽ.  

ɸʨʭʽʪʝʢʪʫʨʘ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ï ʮʝ ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʠʩʪʝʤʠ, ʫ 

ʷʢʽʡ ʧʦʢʘʟʘʥʦ ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ ʽ ʧʨʦʮʝʩʽʚ ʤʽʞ ʜʝʢʽʣʴʢʦʤʘ ʧʨʦʮʝʩʦ-

ʨʘʤʠ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʪʨʠ ʦʩʥʦʚʥ ̔ʢʦʤʧʦʥʝʥʪʠ: ʥʘʙʽʨ ʘʚʪʦʥʦʤʥʠʭ 

ʩʝʨʚʝʨʽʚ, ʥʘʙʽʨ ʢʣʽʻʥʪʽʚ ʽ ʤʝʨʝʞʫ. 
ʅʘʙʽʨ ʘʚʪʦʥʦʤʥʠʭ ʩʝʨʚʝʨʽʚ, ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʽʥʰʠʤ ʧʽʜʩʠʩʪʝʤʘʤ.  

ʅʘʧʨʠʢʣʘʜ, ʩʝʨʚʝʨ ʜʨʫʢʫ, ʱʦ ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʜʨʫʢʫ, ʬʘʡʣʦʚʽ ʩʝʨʚʝʨʠ, 
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ʷʢʽ ʥʘʜʘʶʪʴ ʩʝʨʚʽʩʠ ʢʝʨʫʚʘʥʥʷ ʬʘʡʣʘʤʠ, ʩʝʨʚʝʨ-ʢʦʤʧʽʣʷʪʦʨ, ʱʦ ʧʨʦ-
ʧʦʥʫʻ ʩʝʨʚʽʩʠ ʟ ʢʦʤʧʽʣʷʮʽʾ ʚʠʭʽʜʥʠʭ ʢʦʜʽʚ ʧʨʦʛʨʘʤ, ʭʤʘʨʥʠʡ ʪʘ ʽʥ. 
ʅʘʙʽʨ ʢʣʽʻʥʪʽʚ ï ʚʠʢʣʠʢʘʶʪʴ ʩʝʨʚʽʩʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʩʝʨʚʝʨʘʤʠ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʩʠʩʪʝʤʠ ʢʣʽʻʥʪʠ ʻ ʧʽʜʩʠʩʪʝʤʘʤʠ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʝ 
ʚʠʢʦʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʝʢʟʝʤʧʣʷʨʽʚ ʢʣʽʻʥʪʩʴʢʦʾ ʧʨʦʛʨʘʤʠ. 
ʄʝʨʝʞʘ ï ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʢʣʽʻʥʪʠ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʝʨʚʽ-

ʩʽʚ. ʅʝʤʘʻ ʞʦʜʥʦʾ ʟʘʙʦʨʦʥʠ ʥʘ ʪʝ, ʱʦʙ ʢʣʽʻʥʪʠ ʽ ʩʝʨʚʝʨʠ ʟʘʧʫʩʢʘʣʠ-
ʩʷ ʥʘ ʦʜʥʽʡ ʤʘʰʠʥʽ. ʆʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʤʦʜʝʣʴ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʫ ʪʘʢʽʡ 
ʩʠʪʫʘʮʽʾ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 
ʂʣʽʻʥʪʠ ʧʦʚʠʥʥʽ ʟʥʘʪʠ ʽʤʝʥʘ ʜʦʩʪʫʧʥʠʭ ʩʝʨʚʝʨʽʚ ʽ ʩʝʨʚʽʩʽʚ, ʷʢʽ 

ʚʦʥʠ ʚʠʢʣʠʢʘʶʪʴ. ɺʦʜʥʦʯʘʩ ʩʝʨʚʝʨʘʤ ʥʝ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʽʤʝʥ ʢʣʽʻʥ-
ʪʽʚ ʪʘ ʾʭ ʢʽʣʴʢʽʩʪʴ. ʂʣʽʻʥʪʠ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʝʨʚʽʩʽʚ ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʚʜ̔ʜʘʣʝʥʦʛʦ ʚʠʢʣʠʢʫ ʧʨʦʮʝʜʫʨʠ ʟʘʧʠʪʫ. 
ʇʨʠʢʣʘʜ ʩʠʩʪʝʤʠ, ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʟʘ ʤʦʜʝʣʣʶ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ, ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩ. 5.3. ʎʝ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʘ ʛʽʧʝʨʪʝʢʩʪʦʚʘ ʩʠʩʪʝʤʘ, 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʙʽʙʣʽʦʪʝʢ ʬʽʣʴʤʽʚ ʽ ʬʦʪʦʛʨʘʬʽʡ. ʋ ʥʽʡ 
ʫʪʨʠʤʫʻʪʴʩʷ ʢʽʣʴʢʘ ʩʝʨʚʝʨʽʚ, ʷʢʽ ʨʦʟʤʽʱʘʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʤʝʜʽʘʬʘʡ-
ʣ̔ʚ ʽ ʢʝʨʫʶʪʴ ʥʠʤʠ. ɺʽʜʝʦʬʘʡʣʠ ʧʦʪʨʝʙʫʶʪʴ ʰʚʠʜʢʦʛʦ ʽ ʩʠʥʭʨʦʥ-
ʥʦʛʦ ʧʝʨʝʜʘʚʘʥʥʷ. ɺʦʥʠ ʟʙʝʨʽʛʘʪʁɹʩʷ ʫ ʩʪʠʩʣʦʤʫ ʩʪʘʥʽ. ʌʦʪʦʛʨʘʬʽʾ 
ʧʝʨʝʜʘʪʁɹʩʷ ʟ ʚʠʩʦʢʦ  ʁʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. ʂʘʪʘʣʦʛʠ ʧʦʚʠʥʥʽ 
ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʙʦʪʫ ʟ ʤʥʦʞʠʥʦʶ ʟʘʧʠʪʽʚ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʚô̫ ʟʢʠ ʟ 
ʛʽʧʝʨʪʝʢʩʪʦʚʦ ʁʩʠʩʪʝʤʦ .ʁ ʂʣʽʻʥʪʩʴʢʘ ʧʨʦʛʨʘʤʘ ʻ ʽʥʪʝʛʨʦʚʘʥʠʤ ʽʥ-
ʪʝʨʬʝʡʩʦʤ ʢʦʨʠʩʪʫʚʘʯʘ. 

 

 

ʈʠʩ. 5.3. ɸʨʭʽʪʝʢʪʫʨʘ ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʠʩʪʝʤʠ  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘ ʢʣʽʻʥʪ/ʩʝʨʚʝʨʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ, ʟʘʩʥʦʚʘʥʦ ʾʥʘ ʨʝʧʦʟʠʪʦʨʽʾ, 

ʱʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʩʝʨʚʝʨʘ ʩʠʩʪʝʤʠ. ʇʽʜʩʠʩʪʝʤʠ, ʱʦ ʤʘʶʪʴ ʜʦʩʪʫʧ 

ʜʦ ʨʝʧʦʟʠʪʦʨʽʶ, ʻ ʢʣʽʻʥʪʘʤʠ. ɸʣʝ ʢʦʞʥʘ ʧʽʜʩʠʩʪʝʤʘ ʢʝʨʫʻ ʚʣʘʩʥʠʤʠ 
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ʜʘʥʠʤʠ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʩʝʨʚʝʨʠ ʽ ʢʣʽʻʥʪʠ ʦʙʤʽʥʶʶʪʴʩʷ ʜʘʥʠʤʠ, ʦʜ-

ʥʘʢ ʫ ʨʘʟʽ ʦʙʤʽʥʫ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʨʦ-

ʙʣʝʤʠ, ʧʦʚô̫ ʟʘʥʽ ʽʟ ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ʤʝʨʝʞʽ. ɯʟ ʨʦʟʚʠʪʢʦʤ ʚʠ-

ʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʤʝʨʝʞ ʮʷ ʧʨʦʙʣʝʤʘ ʥʽʚʝʣʶ̒ ʪʴʩʷ. 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʤʦʜʝʣʽ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʚʦʥʘ ʻ ʨʦʟʧʦʜʽʣʝʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ. ɰʾ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʚ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤʘʭ ʟ ʤʥʦʞʠʥʦʶ ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʨʦʮʝ-

ʩʦʨʽʚ. ʋ ʩʠʩʪʝʤʫ ʣʝʛʢʦ ʜʦʜʘʪʠ ʥʦʚʠʡ ʩʝʨʚʝʨ ʽ ʽʥʪʝʛʨʫʚʘʪʠ ʡʦʛʦ ʟ 

ʽʥʰʦʶ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʠ ʘʙʦ ʞ ʦʥʦʚʠʪʠ ʩʝʨʚʝʨʠ, ʥʝ ʚʧʣʠʚʘʶʯʠ ʥʘ 

ʽʥʰʽ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ.  

ʄʦʜʝʣʴ ʘʨʭʽʪʝʢʪʫʨʠ ʘʙʩʪʨʘʢʪʥʦʾ ʤʘʰʠʥʠ (ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʤʦ-

ʜʝʣɹ) ʧʦʢʘʟʫʻ ʚʟʘʻʤʦʜʽʶ ʧʽʜʩʠʩʪʝʤ. ɺʦʥʘ ʦʨʛʘʥʽʟʦʚʫʻ ʩʠʩʪʝʤʫ ʫ ʚʠ-

ʛʣʷʜʽ ʥʘʙʦʨʫ ʨʽʚʥʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʥʘʜʘʻ ʩʚʦʾ ʩʝʨʚʽʩʠ. ʂʦʞʥʠʡ ʨʽ-

ʚʝʥʴ ʚʠʟʥʘʯʘʻ ʘʙʩʪʨʘʢʪʥʫ ʤʘʰʠʥʫ, ʤʘʰʠʥʥʘ ʤʦʚʘ ʷʢʦʾ (ʩʝʨʚʽʩʠ, 

ʥʘʜʘʚʘʥʽ ʨʽʚʥʝʤ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʘʩʪʫʧʥʦʛʦ ʨʽʚʥʷ 

ʘʙʩʪʨʘʢʪʥʦʾ ʤʘʰʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘ-

ʮʽʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʽʜʝʘʣʴʥʦʾ çʤʦʚʥʦʾ 

ʤʘʰʠʥʠè ʽ ʢʦʤʧʽʣʷʮʽʾ ʧʨʦʛʨʘʤ, ʥʘʧʠʩʘʥʠʭ ʮʽʻʁ ʤʦʚʦʶ, ʫ ʢʦʜ ʮʽʻʾ 

ʤʘʠhʥʠ. ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʪʨʘʥʩʣʷʮʽʾ ʢʦʜ ʘʙʩʪʨʘʢʪʥʦʾ ʤʘʰʠʥʠ 

ʢʦʥʚʝʨʪʫʻʪʴʩʷ ʚ ʨʝʘʣʴʥʠʡ ʤʘʰʠʥʥʠʡ ʢʦʜ. 

ɼʦʙʨʝ ʚʽʜʦʤʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʦʭʦʜʫ ʤʦʞʝ ʙʫʪʠ ʤʦʜʝʣʴ OSI 

ʤʝʨʝʞʝʚʠʭ ʧʨʦʪʦʢʦʣʽʚ [6]. ʅʘ ʨʠʩ. 5.4 ʟʦʙʨʘʞʝʥʦ ʧʦʜʽʙʥʫ ʤʦʜʝʣʴ ʽ 

ʧʦʢʘʟʘʥʦ, ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʘʙʩʪʨʘʢʪʥʦʾ ʤʘʰʠʥʠ ʤʦʞʥʘ ʧʦ-

ʜʘʪʠ ʩʠʩʪʝʤʫ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʚʝʨʩʽʡ. 

ʉʠʩʪʝʤʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʚʝʨʩʽʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʝʨʫʚʘʥʥʽ ʚʝʨʩʽ-

ʷʤʠ ʦʙô̒ ʢʪʽʚ ʽ ʥʘʜʘʻ ʧʦʚʥʝ ʢʝʨʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʩʠʩʪʝʤʠ. ɼʣʷ 

ʢʝʨʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʘʜʤʽʥʽʩʪʨʫ-

ʚʘʥʥʷ ʦʙô̒ ʢʪʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʩʠʩʪʝʤʫ ʙʘʟʠ ʜʘʥʠʭ ʽ ʩʝʨʚʽʩʠ ʢʝʨʫ-

ʚʘʥʥʷ ʦʙô̒ ʢʪʘʤʠ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʫ ʩʠʩʪʝʤʽ ʙʘʟ ʜʘʥʠʭ ʧʽʜʪʨʠʤʫʶʪʴʩʷ 

ʨʽʟʥʽ ʩʝʨʚʽʩʠ, ʥʘʧʨʠʢʣʘʜ ʢʝʨʫʚʘʥʥʷ ʪʨʘʥʟʘʢʮʽʷʤʠ, ʚʽʜʢʦʪʫ ʥʘʟʘʜ,  

ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʜʦʩʪʫʧʦʤ. ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʩʦʙʠ ʦʩʥʦʚʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽ ʾʾ ʬʘʡʣʦ-

ʚʘ ʩʠʩʪʝʤʘ. 
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ʈʠʩ. 5.4. ʄʦʜʝʣʴ ʘʙʩʪʨʘʢʪʥʦʾ ʤʘʰʠʥʠ  

ʜʣʷ ʩʠʩʪʝʤʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʚʝʨʩʽʡ 

 

ɹʘʛʘʪʦʨʽʚʥʝʚʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʨʦʢʦʚʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ï 

ʧ̔ ʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʙʫʜʴ- ʢ̫ʦʛʦ ʨʽʚʥʷ ʥʘʜʘʚʘʥʽ ʥʝʶ ʩʝʨʚʽʩʠ ʩʪʘʶʪʴ 

ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʣʝʛʢʦ ʟʤʽʥʶʚʘʥʘ ʽ 

ʧʨʠʜʘʪʥʘ ʜʦ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤ. ɿʤʽʥʘ ʽʥʪʝʨʬʝʡʩʫ ʙʫʜʴ-ʷʢʦʛʦ ʨʽʚʥʷ 

ʚʧʣʠʥʝ ʣʠʰʝ ʥʘ ʩʫʤʽʞʥʠʡ ʨʽʚʝʥʴ, ʪʦʤʫ ʱʦ ʚ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʩʠʩʪʝ-

ʤʘʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʤʘʰʠʥʥʦʾ ʧʣʘʪʬʦʨʤʠ ʣʦʢʘʣʽʟʦʚʘʥʘ ʥʘ ʚʥʫʪʨʽʰ-

ʥʽʭ ʨʽʚʥʷʭ. ʎ̔  ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤʘʭ, 

ʦʩʢʽʣʴʢʠ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠʪʠ ʣʠʰʝ ʾʭ. 

ʅʝʜʦʣʽʢʦʤ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʧʽʜʭʦʜʫ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ ʩʪʨʫʢʪʫʨʘ 

ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʽ ʟʘʩʦʙʠ, ʪʘʢʽ ʷʢ ʢʝʨʫʚʘʥʥʷ ʬʘʡʣʘʤʠ, ʥʝʦʙʭʽʜʥʽ 

ʚʩʽʤ ʘʙʩʪʨʘʢʪʥʠʤ ʤʘʰʠʥʘʤ, ʥʘʜʘʶʪʴʩʷ ʚʥʫʪʨʽh ʥʽʤʠ ʨʽʚʥʷʤʠ. ʊʦʤʫ 

ʩʝʨʚʽʩʘʤ, ʟʘʧʠʪʫʚʘʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʤʦʞʣʠʚʦ, ʙʫʜʝ ʧʦʪʨʽʙʥʠʡ ʜʦʩ-

ʪʫʧ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʨʽʚʥʽʚ ʘʙʩʪʨʘʢʪʥʦʾ ʤʘʰʠʥʠ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʧʨʠʟ-

ʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʤʦʜʝʣʽ, ʦʩʢʽʣʴʢʠ ʟʦʚʥʽʰʥʽʡ ʨʽʚʝʥʴ ʟʘʣʝʞʠʪʴ 

ʥʝ ʣʠʰʝ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ, ʘʣʝ ʽ ʚʽʜ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʨʽʚʥʽʚ. 

5.3. ʄʦʜʝʣʽ ʢʝʨʫʚʘʥʥʷ 

ʋ ʤʦʜʝʣʽ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʧʦʢʘʟʘʥʽ ʚʩʽ ʧʽʜʩʠʩʪʝʤʠ, ʟ ʷʢʠʭ ʚʦ-

ʥʘ ʩʢʣʘʜʘʻʪʴʩʷ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʽʜʩʠʩʪʝʤʠ ʬʫʥʢʮʽʦʥʫʚʘʣʠ ʷʢ ʻʜʠʥʝ 

ʮʽʣʝ, ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠ ʥʠʤʠ. ʉʪʨʫʢʪʫʨʥʽ ʤʦʜʝʣʽ ʥʝ ʤ̔ ʩʪʷʪʴ ʥʽʷʢʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʢʝʨʫʚʘʥʥʷ. ʋ ʤʦʜʝʣʷʭ ʢʝʨʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʘʨʭʽʪʝʢʪʫʨʠ 

ʧʨʦʝʢʪʫʻʪʴʩʷ ʧʦʪʽʢ ʢʝʨʫʚʘʥʥʷ ʤʽʞ ʧʽʜʩʠʩʪʝʤʘʤʠ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʪʘʢʽ ʦʩʥʦʚʥ ̔ʪʠʧʠ ʢʝʨʫʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ. ʆʜʥʘ ʟ ʧʽʜʩʠʩʪʝʤ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽ-

ʜʘʻ ʟʘ ʢʝʨʫʚʘʥʥʷ, ʟʘʧʫʩʢʘʻ ʽ ʟʘʚʝʨʰʫʻ ʨʦʙʦʪʫ ʽʥʰʠʭ ʧʽʜʩʠʩʪʝʤ. ʂʝ-
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ʨʫʚʘʥʥʷ ʚʽʜ ʧʝʨʰʦʾ ʧʽʜʩʠʩʪʝʤʠ ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʽʥʰʦʾ ʧʽʜʩʠʩ-

ʪʝʤʠ, ʦʜʥʘʢ ʧʦʪʽʤ ʦʙʦʚô̫ ʟʢʦʚʦ ʚʝʨʪʘʻʪʴʩʷ ʜʦ ʧʝʨʰʦ.ʾ 
ʇʦʜʽʡʥʝ ʢʝʨʫʚʘʥʥʷ. ʊʫʪ ʟʘʤʽʩʪʴ ʦʜʥʽʻʾ ʧʽʜʩʠʩʪʝʤʠ, ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʦʾ ʟʘ ʢʝʨʫʚʘʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʧʦʜʽʡ ï ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ 
ʙʫʜʴ-ʷʢʘ ʧʽʜʩʠʩʪʝʤʘ. ʇʦʜʽʾ, ʥʘ ʷʢʽ ʨʝʘʛʫʻ ʩʠʩʪʝʤʘ, ʤʦʞʫʪʴ ʚʽʜʙʫʚʘ-
ʪʠʩʷ ʘʙʦ ʚ ʽʥʰʠʭ ʧʽʜʩʠʩʪʝʤʘʭ, ʘʙʦ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʦʪʦʯʝʥʥʽ ʩʠʩʪʝʤʠ. 
ʄʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ ʜʦʧʦʚʥʶʻ ʩʪʨʫʢʪʫʨʥʽ ʤʦʜʝʣʽ. ʆʧʠʩʘʥʽ ʚʠʝɦ 

ʩʪʨʫʢʪʫʨʥʽ ʤʦʜʝʣʽ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʘʣʽʟʦʚʘ-
ʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʘʙʦ ʢʝʨʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʩɹ ̫ʥʘ ʧʦʜʽʷʭ. 
ʋ ʤʦʜʝʣʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʦʜʥʘ ʟ ʧʽʜʩʠʩʪʝʤ ʧʨʠʟʥʘ-

ʯʘʻʪʴʩʷ ʛʦʣʦʚʥʦʶ ʽ ʢʝʨʫʻ ʨʦʙʦʪʦʶ ʽʥʰʠʭ. ʊʘʢʽ ʤʦʜʝʣʽ ʤʦʞʥʘ ʧʦʜ̔ -
ʣʪ̫ʠ ʥʘ ʜʚʘ ʢʣʘʩʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʧʦʩʣʽʜʦʚʥʦ ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʨʝ-
ʘʣʽʟʦʚʘʥʝ ʚʠʢʦʥʘʥʥʷ ʢʝʨʦʚʘʥʠʭ ʧʽʜʩʠʩʪʝʤ. 
ʄʦʜʝʣʴ ʚʠʢʣʠʢʫ-ʧʦʚʝʨʥʝʥʥʷ. ʗʚʣʷʻ ʩʦʙʦʶ ʚʽʜʦʤʫ ʤʦʜʝʣʴ ʦʨʛʘʥ̔ -

ʟʘʮ̔ʾ  ʚʠʢʣʠʢʫ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʮʝʜʫʨ çʟʚʝʨʭʫ-ʚʥʠʟè, ʫ ʷʢʽʡ ʢʝʨʫʚʘʥ-
ʥ ̫ʧʦʯʠʥʘʻʪʴʩʷ ʥʘ ʚʝʨʰʠʥ ̔ʽʻʨʘʨʭʽʾ ʧʨʦʮʝʜʫʨ ʽ ʯʝʨʝʟ ʚʠʢʣʠʢ ʧʝʨʝ-
ʜʘʻʪʴʩʷ ʥʘ ʙʽʣʴʰ ʥʠʟʴʢʽ ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ. ʎ  ̫ʤʦʜʝʣʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 
ʪʽʣɹʢʠ ʚ ʧʦʩʣʽʜʦʚʥʠʭ ʩʠʩʪʝʤʘʭ. 
ʄʦʜʝʣʴ ʜʠʩʧʝʪʯʝʨʘ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʘʨʘʣʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʆʜʠʥ ʩʠʩʪʝʤʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʠʩʧʝʪʯʝʨʦʤ  ̔ʢʝʨʫʻ ʧʫʩ-
ʢʦʤ, ʟʘʚʝʨʰʝʥʥʷʤ ʪʘ ʢʦʦʨʜʠʥʘʮʽʻ ʁʽʥʰʠʭ ʧʨʦʮʝʩʽʚ ʩʠʩʪʝʤʠ. ʇʨʦ-
ʮʝʩ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʽʥʰʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʄʦʜʝʣʴ ʪʘ-
ʢʦʛʦ ʪʠʧʫ ʟʘʩʪʦʩʦʚʥʘ ʪʘʢʦʞ ʫ ʧʦʩʣʽʜʦʚʥʠʭ ʩʠʩʪʝʤʘʭ, ʜʝ ʢʝʨʫʚʘʣʴʥʘ 
ʧʨʦʛʨʘʤʘ ʚʠʢʣʠʢʘʻ ʦʢʨʝʤʽ ʧʽʜʩʠʩʪʝʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʟʥʘʯʝʥʴ ʜʝʷʢʠʭ ʟʤʽʥ-

ʥʠʭ ʩʪʘʥʽʚ. ɿʘʟʚʠʯʘʡ ʪʘʢʝ ʢʝʨʫʚʘʥʥʷ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ case. 
ɼʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʩʠʩʪʝʤʘʭ. 
ʄʦʜʝʣʴ ʚʠʢʣʠʢʫ-ʧʦʚʝʨʥʝʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.5. ɯʟ ʛʦʣʦʚʥʦʾ 

ʧʨʦʛʨʘʤʠ ʚʠʢʣʠʢʘʪʁɹ ʩʷ ʧʽʜʧʨʦʛʨʘʤʠ 1, 2 ̔  3, ʟ ʧʽʜʧʨʦʛʨʘʤʠ 1 ï ʧʜ̔-
ʧʨʦʛʨʘʤʠ 1.1 ̔  1.2, ʟ ʧʽʜʧʨʦʛʨʘʤʠ 3 ï ʧʽʜʧʨʦʛʨʘʤʠ 3.1 ̔  3.2 ̔  ʪ.ʜ. ʊʘ-
ʢʘ ʤʦʜʝʣʴ ʚʠʢʦʥʘʥʥʷ ʧʽʜʧʨʦʛʨʘʤ ʥʝ ʻ ʩʪʨʫʢʪʫʨʥʦʶ ï ʧʽʜʧʨʦʛʨʘ- 
ʤʘ 1.1 ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ ʻ ʯʘʩʪʠʥʦʶ ʧʽʜʧʨʦʛʨʘʤʠ 1. 
ʂʝʨʫʚʘʥʥʷ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʧʨʦʛʨʘʤʠ, ʨʦʟʤʽʱʝʥʦʾ ʥʘ ʥʘʡʚʠ ʦɦʤʫ 

ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ, ʜʦ ʧʽʜʧʨʦʛʨʘʤʠ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ. ʇʦʪʽʤ ʢʝʨʫʚʘʥʥʷ ʧʦ-
ʚʝʨʪʘʻʪʴʩʷ ʚ ʪʦʯʢʫ ʚʠʢʣʠʢʫ ʧʽʜʧʨʦʛʨʘʤʠ. ɿʘ ʢʝʨʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ 
ʪʘ ʧʽʜʧʨʦʛʨʘʤʘ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ; ʚʦʥʘ ʤʦ-
ʞʝ ʚʠʢʣʠʢʘʪʠ ʽʥʰʽ ʧʽʜʧʨʦʛʨʘʤʠ ʘʙʦ ʧʦʚʝʨʥʫʪʠ ʢʝʨʫʚʘʥʥʷ ʧʽʜʧʨʦʛ-
ʨʘʤʽ, ʱʦ ʚʠʢʣʠʢʘʻ. ʊʘʢʠʡ ʩʪʠʣ ɹʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʢʦʣʠ ʢʝʨʫʚʘʥʥʷ ʧʦ-
ʚʝʨʪʘʻʪʴʩʷ ʜʦ ʧʝʚʥʦʾ ʪʦʯʢʠ ʧʨʦʛʨʘʤʠ, ʻ ʥʝʜʦʩʢʦʥʘʣʠʤ. 
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ʈʠʩ. 5.5. ʄʦʜʝʣʴ ʚʠʢʣʠʢʫ-ʧʦʚʝʨʥʝʥʥʷ 

 

ʄʦʜʝʣʴ ʚʠʢʣʠʢʫ-ʧʦʚʝʨʥʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʨʽʚʥʽ 

ʤʦʜʫʣʽʚ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʬʫʥʢʮʽʷʤʠ ʽ ʦʙô̒ ʢʪʘʤʠ. ʇʽʜʧʨʦʛʨʘʤʠ ʚ ʤʦʚʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴʩʷ ʟ ʽʥʰʠʭ ʧʜ̔ʧʨʦʛʨʘʤ, ʻ ʧʨʠʨʦʜʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. ʆʜʥʘʢ ʫ ʙʘʛʘʪʴʦʭ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝ-

ʤʘʭ ʦʧʝʨʘʮʽʾ ʚ ʦʙô̒ ʢʪʘʭ (ʤʝʪʦʜʠ) ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʚʠʛʣʷʜʽ ʧʨʦʮʝʜʫʨ ʘʙʦ 

ʬʫʥʢʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʦʙô̒ ʢʪ Java ʟʘʧʠʪʫʻ ʩʝʨʚʽʩ ʟ ʽʥʰʦʛʦ ʦʙô̒ ʢʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʠʢʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ. 

ɾʦʨʩʪʢʘ ʡ ʦʙʤʝʞʝʥʘ ʧʨʠʨʦʜʘ ʤʦʜʝʣʽ ʚʠʢʣʠʢʫ-ʧʦʚʝʨʥʝʥʥʷ ʻ ʦʜ-

ʥʦʯʘʩʥʦ ʽ ʧʝʨʝʚʘʛʦʶ, ʽ ʥʝʜʦʣʽʢʦʤ. ʇʝʨʝʚʘʛʠ ʤʦʜʝʣʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ 

ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʦʤʫ ʘʥʘʣʽʟʽ ʧʦʪʦʢʽʚ ʢʝʨʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʚʠʧʘʜʢʫ 

ʚʠʙʦʨʫ ʩʠʩʪʝʤʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʾʟʘ ʢʦʥʢʨʝʪʥʝ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ. ʅʝ-

ʜʦʣʽʢ ʤʦʜʝʣʽ ʧʦʣʛ̫ʘʻ ʚ ʩʢʣʘʜʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ ʚʠʥʷʪʢʦʚʠʭ ʩʠʪʫʘʮʽʡ. 

ʄʦʜʝʣʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʧʘʨʘʣʝʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.6. ʇʦʜʽʙʥʘ ʤʦʜʝʣʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʠʩ-

ʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʫ ʷʢʠʭ ʥʝʤʘʻ ʥʘʜʪʦ ʞʦʨʩʪʢʠʭ ʯʘʩʦʚʠʭ ʦʙʤʝ-

ʞʝʥʴ. ʎʝʥʪʨʘʣʴʥʠʡ ʢʦʥʪʨʦʣʝʨ ʢʝʨʫʻ ʚʠʢʦʥʘʥʥʷʤ ʤʥʦʞʠʥʠ ʧʨʦʮʝ-

ʩʽʚ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʜʘʪʯʠʢʘʤʠ ʽ ʚʠʢʦʥʘʚʯʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ.  

 

 

ʈʠʩ. 5.6. ʄʦʜʝʣʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ  

ʜʣʷ ʩʠʩʪʝʤʠ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 
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ʂʦʥʪʨʦʣʝʨ ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʥʠʭ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻ ʤʦʤʝʥ-

ʪʠ ʟʘʧʫʩʢʫ ʘʙʦ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʽʚ. ɺʽʥ ʧʝʨʝʚʽʨʷʻ, ʯʠ ʛʝʥʝʨʫʻʪʴʩʷ 

ʚ ʽʥʰʠʭ ʧʨʦʮʝʩʘʭ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʾʾ ʧʦʜʘʣʴh ʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʘʙʦ  

ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʰʠʤ ʧʨʦʮʝʩʘʤ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ. 

ʂʦʥʪʨʦʣʝʨ ʧʨʘʮʶʻ ʧʦʩʪʽʡʥʦ, ʧʝʨʝʚʽʨʷʶʯʠ ʜʘʪʯʠʢʠ ʡ ʽʥʰʽ ʧʨʦʮʝʩʠ 

ʘʙʦ ʚʽʜʩʣʽʜʢʦʚʫʶʯʠ ʟʤʽʥʠ ʩʪʘʥʫ, ʪʦʤʫ ʤʦʜʝʣʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫ-

ʚʘʥʥʷ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʤʦʜʝʣʣʶ ʟʽ ʟʚʦʨʦʪʥʠʤ ʟʚôʷʟʢʦʤ. 

ʉʠʩʪʝʤʠ, ʢʝʨʦʚʘʥʽ ʧʦʜʽʷʤʠ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʤʦʜʝʣʷʤ ʮʝʥʪʨʘʣʽʟʦ-

ʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʻ ʩʠʩʪʝʤʠ, ʢʝʨʫʚʘʥʥʷ ʷʢʠʤʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʦʚ-

ʥʽʰʥʽʭ ʧʦʜʽʷʭ. ʋ ʪʘʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʽʜ ʧʦʜʽʻʶ ʨʦʟʫʤʽʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʙʽʥʘʨʥʠʡ ʩʠʛʥʘʣ ʪʠʧʫ çʪʘʢ-ʥè̔, ʘʣʝ ʽ ̫ʢʠʡ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʜʝʷʢʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ. ʈʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʧʦʜʽʻʶ ʽ ʟʚʠʯʘʡʥʠʤʠ ʚʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʣʘʥʫʚʘʥʥʷ ʧʦʜʽʾ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʢʝ-

ʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ, ʱʦ ʦʙʨʦʙʣʷʻ ʮ ʁʧʦʜʽ.ʁ ɼʣʷ ʦʙʨʦʙʣʝʥʥʷ ʧʦʜʽʾ 

ʧʽʜʩʠʩʪʝʤʽ ʥʝʦʙʭʽʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʥʫ, ʦʜʥʘʢ ʪʘʢʘ ʽʥ-

ʬʦʨʤʘʮʽʷ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʦʢʦʤ ʢʝʨʫʚʘʥʥʷ. 

ɭ ʨʽʟʥ ̔ʪʠʧʠ ʩʠʩʪʝʤ, ʱʦ ʢʝʨʫʶʪʴʩʷ ʧʦʜʽʷʤʠ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ 

ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ, ʫ ʷʢʠʭ ʟʤʽʥʘ ʟʥʘʯʝʥʥʷ ʚ ʙʫʜʴ-ʷʢ̔ʡ ʢʦʤʽʨʮʽ ʟʤ̔-

ʥʶʻ ʚʤʽʩʪ ʽʥʰʠʭ ʢʦʤʽʨʦʢ, ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʫ ʷʢʠʭ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʜʝʷʢʦʾ ʫʤʦʚʠ ʽʥʽʮʽʶʶʪʴʩʷ ʜʽʾ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʢ-

ʪʠʚʥʽ ʦʙô̒ ʢʪʠ, ʪʦʜʽ ʟʽ ʟʤʽʥʦʶ ʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙô̒ ʢʪʘ ʟʽʥʽʮʽʶ-

ʻʪʴʩʷ ʜʝʷʢʘ ʜʽʷ. 

ʄʦʜʝʣʽ ʧʝʨʝʜʘʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ  

ʧʽʜʩʠʩʪʝʤ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʥʘ ʨʽʟʥʠʭ ʢʦʤʧôʁ ʪʝʨʘʭ, ʷʢʽ ʦʙô̒ ʜʥʘʥʽ  

ʚ ʤʝʨʝʞʫ. ʄʦʜʝʣʽ, ʢʝʨʦʚʘʥʽ ʧʝʨʝʨʠʚʘʥʥʷʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ ʞʦʨʩʪʢʠʤʠ ʯʘʩʦʚʠʤʠ ʚʠʤʦʛʘʤʠ. 

ʋ ʤʦʜʝʣʽ ʧʝʨʝʜʘʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ (ʨʠʩ. 5.7) ʧʽʜʩʠʩʪʝʤʠ ʨʝʘʛʫ-

ʶʪʴ ʥʘ ʧʝʚʥʽ ʧʦʜʽʾ. ʗʢʱʦ ʚʽʜʙʫʣʘʩʷ ʜʝʷʢʘ ʧʦʜʽʷ, ʢʝʨʫʚʘʥʥʷ ʧʝʨʝʭʦ-

ʜʠʪʴ ʜʦ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʦʙʨʦʙʣʷʻ ʮ  ʁʧʦʜʽʶ. ʄʽʞ ʤʦʜʝʣʷʤʠ ʧʝʨʝʜʘ-

ʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ (ʜʠʚ. ʨʠʩ. 5.6)  

ʽʩʥʫʻ ʚʽʜʤʽʥʥʽʩʪʴ: ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ ʥʝ ʚʙʫʜʦʚʘʥʠʡ ʚ ʦʙʨʦʙʥʠʢ 

ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʧʦʜʽʡ. ʇʽʜʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʶʪʴ ʧʦʜʽʾ, ʷʢʽ ʾʤ ʧʦʪʨʽʙʥʽ, 

ʘ ʦʙʨʦʙʥʠʢ ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʧʦʜʽʡ ʩʪʝʞʠʪʴ, ʱʦʙ ʜʘʥʽ ʧʦʜʽʾ ʙʫʣʠ ʚʽʜʧ-

ʨʘʚʣʝʥʽ ʩʘʤʝ ʾʤ. 

ʇʦʜʽʾ ʤʦʞʫʪʴ ʛʝʥʝʨʫʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʩʽʤ ʧʽʜʩʠʩʪʝʤʘʤ, ʘʣʝ 

ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥ-

ʥ ̫ʜʘʥʠʭ. ʏʘʩʪʦ ʦʙʨʦʙʥʠʢ ʧʦʜʽʡ ʽ ʧʦʚʽʜʦʤʣʝʥʴ ʢʝʨʫʻ ʨʝʛʽʩʪʨʦʤ ʧʽʜ-

ʩʠʩʪʝʤ ʽ ʧʦʜʽʷʤʠ, ʥʘ ʷʢʽ ʚʦʥʠ ʨʝʘʛʫʶʪʴ. ʇʽʜʩʠʩʪʝʤʠ ʛʝʥʝʨʫʶʪʴ ʧʦ-
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ʜʽʾ, ʫ ʷʢʠʭ, ʤʦʞʣʠʚʦ, ʻ ʜʘʥʽ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ. ʆʙʨʦʙʥʠʢ ʨʝʻʩʪʨʫʻ ʧʦ-

ʜʽʶ ʽ ʧʝʨʝʜʘʻ ʾʾ ʚ ʪʽ ʧʽʜʩʠʩʪʝʤʠ, ʷʢʽ ʥʘ ʥʝʾ ʨʝʘʛʫʶʪʴ. ʆʙʨʦʙʥʠʢ ʧʦʜʽʾ 

ʟʘʚʞʜʠ ʧʽʜʪʨʠʤʫʻ ʜʚʦʪʦʯʢʦʚʫ ʚʟʘʻʤʦʜʽʶ. ʊʘʢʽ ʧʽʜʩʠʩʪʝʤʠ ʚʽʜʧʨʘʚ-

ʣʷʪʁɹ ʧʦʚʽʜʦʤʣʝʥʥʷ ʽʥʰʽʡ ʧʽʜʩʠʩʪʝʤʽ.  

 

 

ʈʠʩ. 5.7. ʄʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ,  

ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʝʨʝʜʘʚʘʥʥʽ ʧʦʚʽʜʦʤʣʝʥʴ 
 

ʇʝʨʝʚʘʛʦʶ ʤʦʜʝʣʽ ʧʝʨʝʜʘʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʻ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʘ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤ. ʅʦʚʫ ʧʽʜʩʠʩʪʝʤʫ ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʩʠʩʪʝ-

ʤʫ, ʨʝʻʩʪʨʫʶʯʠ ʾʾ ʚ ʦʙʨʦʙʥʠʢʫ ʧʦʜʽʡ. ʂʦʞʥʘ ʧʽʜʩʠʩʪʝʤʘ ʤʦʞʝ ʘʢʪʠ-

ʚʽʟʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʽʥʰʫ ʧʽʜʩʠʩʪʝʤʫ, ʥʝ ʟʥʘʶʯʠ ʾʾ ʽʤô̫  ʘʙʦ ʨʦʟʤʽʱʝʥ-

ʥʷ. ʇʽʜʩʠʩʪʝʤʠ ʪʘʢʦʞ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘ ʨʟ̔ʥʠʭ ʤʘʰʠʥʘʭ. 

ʅʝʜʦʣʽʢʦʤ ʮʽʻʾ ʤʦʜʝʣʽ ʻ ʪʝ, ʱʦ ʧʽʜʩʠʩʪʝʤʘʤ ʥʝʚʽʜʦʤʦ, ʢʦʣʠ ʦʙʨʦʙ-

ʣʷʪʠʤʫʪʴʩʷ ʧʦʜʽʾ. ɻʝʥʝʨʫʶʯʠ ʧʦʜʽʶ, ʧʽʜʩʠʩʪʝʤʘ ʥʝ ʟʥʘʻ, ʷʢʘ ʩʘʤʝ ʩʠʩ-

ʪʝʤʘ ʧʨʦʨʝʘʛʫʻ ʥʘ ʥʝ.ʾ ʎʽʣʢʦʤ ʧʨʠʧʫʩʪʠʤʘ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʨʽʟʥʽ ʧʽʜʩʠʩ-

ʪʝʤʠ ʨʝʘʛʫʶʪʴ ʥʘ ʦʜʥʘʢʦʚʽ ʧʦʜʽʾ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʦʥʬʣʽʢʪʽʚ ʧʽʜ 

ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʣʝʥʥʷ ʧʦʜʽʾ. 

ʉʠʩʪʝʤʠ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʫ ʷʢʠʭ ʦʜʥʽʻʶ ʟ ʚʠʤʦʛ ʻ ʰʚʠʜʢʝ ʦʙʨʦʙ-

ʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʜʽʡ, ʤʘʶʪʴ ʙʫʪʠ ʢʝʨʦʚʘʥʠʤʠ ʧʦʜʽʷʤʠ. ʅʘʧʨʠʢʣʘʜ, 

ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʢʝʨʫʻ ʩʠʩʪʝʤʦʶ ʙʝʟʧʝʢʠ ʘʚʪʦʤʦʙʽʣʷ, ʧʦ-

ʚʠʥʥʘ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʫ ʘʚʘʨʽʶ ʽ ʚʩʪʠʛʥʫʪʠ ʥʘʧʦʚʥʠʪʠ ʧʦʚʽʪʨʷʤ ʧʦ-

ʜʫʰʢʫ ʙʝʟʧʝʢʠ ʜʦ ʪʦʛʦ, ʢʦʣʠ ʛʦʣʦʚʘ ʚʦʜʽʷ ʚʜʘʨʠʪʴʩʷ ʦʙ ʢʝʨʤʦ. ɼʣʷ ʪʦ-

ʛʦ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʫ ʨʝʘʢʮʽʶ ʥʘ ʧʦʜʽʾ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʪʠ ʢʝʨʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʝʨʝʨʠʚʘʥʥʷʭ. 

ʄʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʝʨʝʨʠʚʘʥʥʷʭ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.8. 

ɼʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʧʝʨʝʨʠʚʘʥʴ ʻ ʩʚʽʡ ʦʙʨʦʙʥʠʢ. ʂʦʞʥʠʡ ʪʠʧ ʧʝʨʝ-

ʨʠʚʘʥʥʷ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʢʦʤʽʨʢʦʶ ʧʘʤô̫ ʪʽ, ʫ ʷʢʽʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʘʜʨʝʩʘ 

ʦʙʨʦʙʥʠʢʘ ʧʝʨʝʨʠʚʘʥʥʷ. ʆʪʨʠʤʘʚʰʠ ʧʝʚʥʝ ʧʝʨʝʨʠʚʘʥʥʷ, ʘʧʘʨʘʪʥʠʡ 

ʧʝʨʝʤʠʢʘʯ ʥʝʛʘʡʥʦ ʧʝʨʝʜʘʻ ʢʝʨʫʚʘʥʥʷ ʦʙʨʦʙʥʠʢʫ ʧʝʨʝʨʠʚʘʥʥʷ.  

ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʜʽʶ, ʚʠʢʣʠʢʘʥʫ ʧʝʨʝʨʠʚʘʥʥʷʤ, ʦʙʨʦʙʥʠʢ ʤʦʞʝ  

ʟʘʧʫʩʪʠʪʠ ʘʙʦ ʟʘʚʝʨʰʠʪʠ ʽʥʰʽ ʧʨʦʮʝʩʠ. 

ʄʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʫ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ, ʜʝ ʧʦʪʨʽʙʥʝ ʥʝʛʘʡʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʝʚʥʽ ʧʦʜʽʾ. ʄʦʞʥʘ ʩʢʦʤ-
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ʙʽʥʫʚʘʪʠ ʮʶ ʤʦʜʝʣʴ ʽʟ ʤʦʜʝʣʣʶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. ʎʝʥʪ-

ʨʘʣʴʥʠʡ ʜʠʩʧʝʪʯʝʨ ʦʙʨʦʙʣʶ̒  ʥʦʨʤʘʣʴʥʠʡ ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʠ, ʘ 

ʚ ʢʨʠʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʝʨʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴ-

ʩ ̫ʥʘ ʧʝʨʝʨʠʚʘʥʥʷʭ. 

 

 

ʈʠʩ. 5.8. ʄʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʝʨʝʨʠʚʘʥʥʷʭ 

 
ʇʝʨʝʚʘʛʠ ʧʽʜʭʦʜʫ ï ʤʠʪʪʻʚʘ ʨʝʘʢʮʽʷ ʩʠʩʪʝʤʠ ʥʘ ʚʠʥʠʢʣʽ ʧʦʜʽʾ. 
ʅʝʜʦʣʽʢ ï ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʡ ʘʪʝʩʪʘʮʽʾ ʩʠʩʪʝʤʠ.  
ʅʝʤʦʞʣʠʚʦ ʽʤʽʪʫʚʘʪʠ ʚʩʽ ʧʝʨʝʨʠʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩ-

ʪʝʤʠ. ʉʢʣʘʜʥʦ ʟʤʽʥʶʚʘʪʠ ʩʠʩʪʝʤʠ, ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʪʘʢʦʾ ʤʦ-
ʜʝʣʽ, ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʨʠʚʘʥʴ ʦʙʤʝʞʝʥʦ ʘʧʘʨʘʪʫʨʦʶ. 
ɾʦʜʥʽ ʪʠʧʠ ʧʦʜʽʡ ʥʝ ʦʙʨʦʙʣʷʶʪʴʩʷ, ʷʢʱʦ ʤʝʞʫ ʜʦʩʷʛʥʫʪʦ.  

ʆʙʤʝʞʝʥʥʷ ʽʥʦʜʽ ʤʦʞʥʘ ʦʙʽʡʪʠ, ʷʢʱʦ ʥʘ ʦʜʥʦʤʫ ʧʝʨʝʨʠʚʘʥʥʽ  
ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʘ ʪʠʧʽʚ ʧʦʜʽʡ ʽ ʥʘʜʘʪʠ ʜʣʷ ʾʭ ʦʙʨʦʙʣʝʥʥʷ ʦʢʨʝʤʠʡ 
ʦʙʨʦʙʥʠʢ. ʆʜʥʘʢ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʜʫʞʝ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʝʨʝ-
ʨʠʚʘʥʥʷ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʧʨʘʢʪʠʯʥʠʤ. 

5.4. ʄʦʜʫʣʴʥʘ ʜʝʢʦʤʧʦʟʠʮʽʷ 

ʇʽʩʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʪʘʧ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʽʜʩʠʩʪʝʤ ʥʘ ʤʦʜʫʣʽ. ʄʽʞ ʧʦʜʽʣʦʤ 
ʩʠʩʪʝʤʠ ʥʘ ʧʽʜʩʠʩʪʝʤʠ ʽ ʧʦʜʽʣʦʤ ʧʽʜʩʠʩʪʝʤ ʥʘ ʤʦʜʫʣʽ ʥʝʤʘʻ ʽʩʪʦʪ-
ʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʆʩʢʽʣʴʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʜʫʣʽʚ ʟʘʟʚʠʯʘʡ ʤʝʥʰʝ 
ʥʽʞ ʢʦʤʧʦʥʝʥʪʽʚ ʧʽʜʩʠʩʪʝʤ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʤʦ-
ʜʝʣʽ ʜʝʢʦʤʧʦʟʠʮʽʾ: ʦʙô̒ ʢʪʥʫ ʤʦʜʝʣʴ ʪʘ ʤʦʜʝʣʴ ʧʦʪʦʢʽʚ ʜʘʥʠʭ. ʇʨʠ 
ʮʴʦʤʫ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʜʫʣʽʚ, ʷʢʽ ʦʪʨʠʤʫ-
ʶʪʴ ʥʘ ʚʭʦʜʽ ʜʘʥʽ ʽ ʧʝʨʝʪʚʦʨʶ ʪʁʴ ʾʭ ʜʝʷʢʠʤ ʯʠʥʦʤ ʫ ʚʠʭʽʜʥʽ ʜʘʥʽ. 
ʊʘʢʠʡ ʧʽʜʭʽʜ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʢʦʥʚʝʻʨʥʠʤ. 
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ɺ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʤʦʜʝʣʽ ʤʦʜʫʣʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʙô̒ ʢʪʠ 

ʟ ʚʣʘʩʥʠʤʠ ʩʪʘʥʘʤʠ ʽ ʧʝʚʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʥʘʜ ʮʠʤʠ ʩʪʘʥʘʤʠ. ʊʘʢ, ʫ 

ʤʦʜʝʣʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʤʦʜʫʣʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʝʨʝʪʚʦ-

ʨʝʥʥʷ. ʆʙʠʜʚʽ ʤʦʜʝʣʽ ʤʘʶʪʴ ʨʝʘʣʽʟʦʚʘʥʽ ʤʦʜʫʣʽ ʘʙʦ ʷʢ ʧʦʩʣʽʜʦʚʥʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʘʙʦ ʷʢ ʧʨʦʮʝʩʠ. 

ʇʦ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʥʠʢʘʤ ʥʝ ʚʘʨʪʦ ʧʨʠʡʤʘʪʠ ʧʦʩʧʽʰʥʠʭ  

ʨʽʰʝʥʴ ʧʨʦ ʪʝ, ʯʠ ʩʠʩʪʝʤʘ ʙʫʜʝ ʧʘʨʘʣʝʣʴʥʦʶ, ʯʠ ʧʦʩʣʽʜʦʚʥʦʶ. ʇʨʦ-

ʝʢʪʫʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ: ʧʦʩʣʽʜʦʚʥʽ ʧʨʦ-

ʛʨʘʤʠ ʣʝʛʰʝ ʧʨʦʝʢʪʫʚʘʪʠ, ʨʝʘʣʽʟʦʚʫʚʘʪʠ, ʧʝʨʝʚʽʨʷʪʠ ʽ ʪʝʩʪʫʚʘʪʠ, 

ʥʽʞ ʧʘʨʘʣʝʣʴʥʽ ʩʠʩʪʝʤʠ, ʜʝ ʜʫʞʝ ʩʢʣʘʜʥʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ, ʢʝʨʫʚʘʪʠ ʽ 

ʧʝʨʝʚʽʨʷʪʠ ʯʘʩʦʚʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʨʦʮʝʩʘʤʠ. ʂʨʘʱʝ ʩʧʦʯʘʪʢʫ ʨʦʟ-

ʙʠʪʠ ʩʠʩʪʝʤʫ ʥʘ ʤʦʜʫʣʽ, ʘ ʥʘ ʝʪʘʧʽ ʨʝʘʣʽʟʘʮʽʾ ʚʠʨʽʰʠʪʠ, ʷʢ ʦʨʛʘʥʽʟʫ-

ʚʘʪʠ ʾʭ ʚʠʢʦʥʘʥʥʷ ï ʧʦʩʣʽʜʦʚʥʦ ʯʠ ʧʘʨʘʣʝʣʴʥʦ. 

ɸʨʭʽʪʝʢʪʫʨʥʘ ʤʦʜʝʣʴ ʟ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʤʘʻ  

ʚʠʛʣʷʜ ʩʫʢʫʧʥʦʩʪʽ ʩʣʘʙʢʦ ʟʚôʷʟʘʥʠʭ ʦʙôʻʢʪʽʚ ʽʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ ʽʥ-

ʪʝʨʬʝʡʩʘʤʠ. ʆʙôʻʢʪʠ ʚʠʢʣʠʢʘʶʪʴ ʩʝʨʚʽʩʠ, ʥʘʜʘʚʘʥʽ ʽʥʰʠʤʠ ʦʙôʻʢʪʘʤʠ.  

ʇʨʠʢʣʘʜ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʩʠʩʪʝ-

ʤʠ ʦʙʨʦʙʣʝʥʥʷ ʨʘʭʫʥʢʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.9. ʎ  ̫ʩʠʩʪʝʤʘ ʚʠʧʠʩʫʻ 

ʨʘʭʫʥʢʠ ʟʘʤʦʚʥʠʢʘʤ, ʦʜʝʨʞʫʻ ʧʣʘʪʝʞʽ, ʚʽʜʧʨʘʚʣʷʻ ʢʚʠʪʘʥʮʽʾ ʟʘ ʧʣʘ-

ʪʽʞʥʠʤʠ ʢʚʠʪʘʥʮʽʷʤʠ ʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʦʧʣʘʯʝʥ ̔ ʨʘʭʫʥʢʠ.  

ʋ ʧʨʠʢʣʘʜ ̔ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʚʘ ʤʦʜʝʣʶʚʘʥʥʷ UML, ʫ ʷʢʽʡ ʢʣʘʩʠ 

ʦʙô̒ ʢʪʽʚ ʤʘʶʪʴ ʽʤʝʥʘ ʽ ʥʘʙʽʨ ʘʪʨʠʙʫʪʽʚ. ʆʧʝʨʘʮʽʾ, ʷʢʱʦ ʚʦʥʠ ʻ, ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʱʦ ʧʦʟʥʘʯʘʻ ʦʙô̒ ʢʪ. 

ʐʪʨʠʭʦʚʽ ʩʪʨʽʣʢʠ ʧʦʟʥʘʯʘʶʪʴ ʦʙô̒ ʢʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʣʘʩʪʠ-

ʚʦʩʪʽ ʘʙʦ ʩʝʨʚʽʩʠ, ʥʘʜʘʚʘʥʽ ʽʥʰʠʤʠ ʦʙô̒ ʢʪʘʤʠ. 

 
ʈʠʩ. 5.9. ʆʙô̒ ʢʪʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʙʨʦʙʣʝʥʥʷ ʨʘʭʫʥʢʽʚ 



 134 

ʅʘ ʝʪʘʧʽ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʜʝʢʦʤʧʦʟʠʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʣʘ-
ʩʠ ʦʙô̒ ʢʪʽʚ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʦʧʝʨʘʮʽʾ. ɿʘ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʽʟ ʮʠʭ 
ʢʣʘʩʽʚ ʩʪʚʦʨʶʶʪʴʩʷ ʦʙô̒ ʢʪʠ; ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʦʧʝʨʘʮʽʡ ʦʙô̒ ʢʪʽʚ ʚʠ-
ʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʫʜʴ-ʷʢʘ ʤʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ. ʅʘ ʨʠʩ. 5.9 ʢʣʘʩ ʈʘʭʫ-
ʥʦʢ ʤʘʻ ʨʽʟʥʽ ʟʚô̫ ʟʘʥʽ ʦʧʝʨʘʮʽʾ (ʤʝʪʦʜʠ), ʷʢʽ ʨʝʘʣʽʟʦʚʫʶʪʴ ʬʫʥʢʮʽʦ-
ʥʘʣʴʥʽ ʟʘʩʦʙʠ ʩʠʩʪʝʤʠ. ʎʝʡ ʢʣʘʩ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʰʽ ʢʣʘʩʠ ï ʟʘʤʦʚ-
ʥʠʢʽʚ, ʧʣʘʪʝʞʽʚ ʽ ʢʚʠʪʘʥʮʽʡ. 
ʇʝʨʝʚʘʛʠ ʧʽʜʭʦʜʫ: ʣʝʛʢʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʙʫʜʴ-ʷʢʦʛʦ ʦʙô̒ ʢʪʘ ʙʝʟ 

ʚʧʣʠʚʫ ʥʘ ʽʥʰʽ ʦʙô̒ ʢʪʠ. ʉʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ ʣʝʛʢʦ ʟʨʦʟʫʤʽʪʠ, ʦʩʢʽ-
ʣʢɹʠ ʦʙô̒ ʢʪʠ ʯʘʩʪʦ ʻ ʦʙô̒ ʢʪʘʤʠ ʨʝʘʣʴʥʦʛʦ ʩʚ̔ʪʫ. ɼʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ 
ʨʝʘʣʟ̔ʘʮʽʾ ʩʠʩʪʝʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙô̒ ʢʪʥʦ-
ʦʨʽʻʥʪʦʚʘʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
ʅʝʜʦʣʽʢʠ ʧʽʜʭʦʜʫ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʝʨʚʽʩʽʚ ʦʙôʻʢʪʽʚ ʥʝʦʙʭʽʜʥʦ 

ʟʥʘʪʠ ʽʤʝʥʘ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ ʽ ʾʭ ʽʥʪʝʨʬʝʡʩ. ʗʢʱʦ ʚ ʨʘʟʽ ʟʤʽʥʠ ʩʠʩʪʝʤʠ 
ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʽʥʪʝʨʬʝʡʩ, ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʝʬʝʢʪ ʚʽʜ ʪʘʢʦʾ ʟʤʽʥʠ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʤʽʥʶʚʘʥʦʛʦ ʦʙôʻʢʪʘ. ɹʘʛʘʪʦ ʦʙôʻʢʪʽʚ 
ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʩʢʣʘʜʥʦ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʥʠʭ ʦʙôʻʢʪʽʚ. 
ʋ ʤʦʜʝʣʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʜʘʥʽ ʯʝʨʝʟ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʴ ʽ ʟʘ-

ʣʠʰʘʶʪʴ ʩʠʩʪʝʤʫ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʦʩʣʽ-
ʜʦʚʥʦ ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ, ʘ ʾʭ ʦʙʨʦʙʣʝʥʥʷ ï ʧʘʢʝʪʥʦ ʘʙʦ ʧʦʝʣʝʤʝʥʪʥʦ. 
ʗʢʱʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʦʢʨʝʤʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʪʘʢʫ 

ʤʦʜʝʣʴ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʢʦʥʚʝʻʨʦʤ ʘʙʦ ʤʦʜʝʣʣʶ ʬʽʣʴʪʨʽʚ ʚʽʜʧʦʚʽʜ-
ʥʦ ʜʦ ʪʝʨʤʽʥʦʣʦʛʽʾ, ʧʨʠʡʥʷʪʦʾ ʚ ʩʠʩʪʝʤʽ Unix. ʆʩʪʘʥʥʷ ʧʽʜʪʨʠʤʫʻ 
ʢʦʥʚʝʻʨʠ, ʷʢʽ ʜʽʶʪʴ ʷʢ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʽ ʥʘʙʽʨ ʢʦʤʘʥʜ, ʱʦ ʚʠʢʦʥʫ-
ʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʊʫʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ 
çʬʽʣʴʪʨè, ʦʩʢ̔ʣʴʢʠ ʧʝʨʝʪʚʦʨʝʥʥʷ çʬʽʣʴʪʨʫʻè ʜʘʥʽ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥ-
ʥ ̫ʧʦʪʦʢʫ ʜʘʥʠʭ. 
ʈʽʟʥʽ ʚʘʨʽʘʥʪʠ ʤʦʜʝʣʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʚʠʥʠʢʣʠ ʨʘʟʦʤ ʟ ʧʦʷʚʦʶ ʧʝʨ-

ʰʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 
ʜʘʥʠʭ. ʂʦʣʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦ ʦʙʨʦʙʣʷʶʪʴ ʧʘʢʝʪʠ ʜʘʥʠʭ, 
ʪʘʢʘ ʘʨʭʽʪʝʢʪʫʨʥʘ ʤʦʜʝʣʴ ʥʘʟʠʚʘʻʪʴʩʷ ʧʘʢʝʪʥʦʶ ʧʦʩʣʽʜʦʚʥʦʶ ʤʦ-
ʜʝʣʣʶ. ɺʦʥʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʣʘʩʽʚ ʩʠʩʪʝʤ ʦʙʨʦʙʣʝʥʥʷ ʜʘ-
ʥʠʭ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʩʠʩʪʝʤʠ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴ-
ʢʽʩʪʴ ʚʠʭʽʜʥʠʭ ʟʚʽʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʩʢʣʘʜʥʠʭ ʦʙʯʠʩ-
ʣʝʥʴ, ʘʣʝ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʭʽʜʥʠʭ ʟʘʧʠʩʽʚ, ʥʘʧʨʠʢʣʘʜ ʩʠʩʪʝʤʘ 
ʦʙʨʦʙʣʝʥʥʷ ʨʘʭʫʥʢʽʚ (ʨʠʩ. 5.10).  
ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʧʠʩʫʻ ʨʘʭʫʥʢʠ ʟʘʤʦʚʥʠʢʘʤ. ʆʜʠʥ ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ 

ʧʣʘʪʽʞʥʽ ʢʚʠʪʘʥʮʽʾ ʫʟʛʦʜʞʫʪʁʴʩʷ ʟ ʨʘʭʫʥʢʘʤʠ. ɼʣʷ ʦʧʣʘʯʝʥʠʭ ʨʘ-
ʭʫʥʢʽʚ ʚʠʜʘʻʪʴʩʷ ʢʚʠʪʘʥʮʽʷ. ɼʣʷ ʨʘʭʫʥʢʽʚ, ʥʝ ʦʧʣʘʯʝʥʠʭ ʧʨʦʪʷʛʦʤ 
ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʪʝʨʤʽʥʫ, ʚʠʜʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ. 
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ʈʠʩ. 5.10. ʄʦʜʝʣʴ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʜʣʷ ʩʠʩʪʝʤʠ ʦʙʨʦʙʣʝʥʥʷ ʨʘʭʫʥʢʽʚ 

 

ʎʷ ʤʦʜʝʣʴ ï ʣʠʰʝ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʦʙʨʦʙʣʝʥʥʷ ʨʘʭʫʥʢʽʚ, ʫ ʨʝʘʣʴ-

ʥʠʭ ʩʠʪʫʘʮʽʷʭ ʚʠʧʠʩʫʚʘʥʥʷ ʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʰʽ ʧʝʨʝʪ-

ʚʦʨʝʥʥʷ. ʅʘ ʾʾ ʚʽʜʤʽʥʫ ʦʙô̒ ʢʪʥʘ ʤʦʜʝʣʴ ʙʽʣʴʰ ʘʙʩʪʨʘʢʪʥʘ, ʦʩʢ̔ʣʴʢʠ 

ʚ ʥʽʡ ʥʝ ʫʪʨʠʤʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽ ̫ʧʨʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ. 

ʇʝʨʝʚʘʛʠ ʘʨʭʽʪʝʢʪʫʨʠ: 

ï ʤʦʞʣʠʚʝ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʴ; 

ï ʤʦʜʝʣʴ ʟʨʦʟʫʤʽʣʘ, ʦʩʢʽʣʴʢʠ ʧʦʜʘʥʘ ʫ ʪʝʨʤʽʥʘʭ çʚʭʽʜ ï ʚʠʭʽʜè; 

ï ʣʝʛʢʘ ʤʦʜʠʬʽʢʘʮʽʷ ʰʣʷʭʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ 

ʧʝʨʝʪʚʦʨʝʥʴ; 

ï ʧʨʦʩʪʘ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʷʢ ʧʦʩʣʽʜʦʚʥʠʭ, ʪʘʢ ʽ ʧʘʨʘʣʝʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʅʝʜʦʣʽʢʠ ʘʨʭʽʪʝʢʪʫʨʠ: 

ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʷʢʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʬʦʨʤʘʪʫ ʧʝʨʝ-

ʜʘʚʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʧʦʚʠʥʝʥ ʨʦʟʧʽʟʥʘʚʘʪʠʩʷ ʚʩʽʤʘ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ; 

ï ʥʝʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʧʝʨʝʪʚʦʨʝʥ,ɹ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ-

ʩʫʤʽʩʥʽ ʬʦʨʤʘʪʠ ʜʘʥʠʭ; 

ï ʚʘʞʢʠʡ ʦʧʠʩ ʚʟʘʻʤʦʜʽʡʥʠʭ ʩʠʩʪʝʤ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʛʥʦʟʦ-

ʚʘʥʦʛʦ ʧʦʪʦʢʫ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʘʥʠʭ; 

ï ʛʨʘʬʽʯʥʽ ʽʥʪʝʨʬʝʡʩʠ ʢʦʨʠʩʪʫʚʘʯʘ ʤʘʶʪʴ ʩʢʣʘʜʥʽ ʬʦʨʤʘʪʠ ʚʚʝ-

ʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʧʦʜʽʷʭ (ʥʘʧʨʠʢʣʘʜ, ʢʣʘʮʘʥʥʷ ʢʥʦʧʢʦʶ ʤʠʰʽ ʘʙʦ ʚʠʙʽʨ ʟ ʤʝʥʶ).  

5.5. ʇʨʦʙʣʝʤʥʦ-ʟʘʣʝʞʥʽ ʘʨʭʽʪʝʢʪʫʨʠ 

ʇʦʨʷʜ ʟ ʦʩʥʦʚʥʠʤʠ ʤʦʜʝʣʷʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʨʭʽʪʝʢʪʫʨʥʽ 

ʤʦʜʝʣʽ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʜʦʜʘʪʢʘ. ʎʽ 

ʤʦʜʝʣʽ ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʙʣʝʤʥʦ-ʟʘʣʝʞʥʠʤʠ ʘʨʭʽʪʝʢʪʫʨʘʤʠ. ʈʦʟʨʽʟ-

ʥʶʶʪʴ ʜʚʘ ʪʠʧʠ ʧʨʦʙʣʝʤʥʦ-ʟʘʣʝʞʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʤʦʜʝʣʝʡ: ʤʦ-

ʜʝʣʽ ʢʣʘʩʽʚ ʩʠʩʪʝʤ ʽ ʙʘʟʦʚʽ. 

ʄʦʜʝʣʽ ʢʣʘʩʽʚ ʩʠʩʪʝʤ ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʣʘʩʠ ʨʝʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟ 

ʦʩʥʦʚʥʠʤʠ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɸʨʭʽʪʝʢʪʫʨʥʽ ʤʦʜʝʣʽ ʢʣʘʩʽʚ, ʷʢ 

ʇʦʰʫʢ  

ʥʝʩʧʣʘʯʝʥʠʭ  

ʨʘʭʫʥʢʽʚ 
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ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʥʘʧʨʠʢʣʘʜ 

ʫ ʩʠʩʪʝʤʘʭ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʽʥ. 

ɹʘʟʦʚʽ ʤʦʜʝʣʽ ʻ ʙʽʣʴʰ ʘʙʩʪʨʘʢʪʥʠʤʠ ʽ ʥʘʜʘʶʪʴ ʨʦʟʨʦʙʥʠʢʘʤ ʽʥ-

ʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤ. 

ʏʽʪʢʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʮʠʤʠ ʚʠʜʘʤʠ ʤʦʜʝʣʝʡ ʥʝʤʘʻ. ʋ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʤʦʜʝʣʽ ʢʣʘʩʽʚ  ̒ʙʘʟʦʚʠʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝ-

ʤʘʭ ʢʦʤʫʥʽʢʘʮʽʡ ʽ ʜʣʷ ʧʦʨʽʚʥʷʥʥ ̫ʤʦʞʣʠʚʠʭ ʩʠʩʪʝʤʥʠʭ ʘʨʭʽʪʝʢʪʫʨ. 

ʈʦʟʨʽʟʥʷʶʪʴʩʷ ʽ ʧʨʦʮʝʩʠ ʨʦʟʨʦʙʣʝʥʥʷ ʮʠʭ ʤʦʜʝʣʝʡ. ʄʦʜʝʣʽ ʢʣʘʩʽʚ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʷʢ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ çʟʥʠʟʫ-ʚʛʦʨʫè, 

ʪʦʜʽ ʷʢ ʙʘʟʦʚ ̔ʤʦʜʝʣ ̔ï çʟʚʝʨʭʫ-ʜʦʥʠʟʫè. 

ʂʦʤʧʽʣʷʪʦʨ  ̒ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ ʧʨʠʢʣʘʜʦʤ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝ-

ʣʽ ʢʣʘʩʫ ʩʠʩʪʝʤ. ʅʘʪʝʧʝʨ ʨʦʟʨʦʙʣʝʥʦ ʪʠʩʷʯʽ ʢʦʤʧʽʣʷʪʦʨʽʚ. ʂʦʤʧʽʣʷ-

ʪʦʨ ʤʘʻ ʤʽʩʪʠʪʠ ʪʘʢʽ ʤʦʜʫʣʽ (ʨʠʩ. 5.11): 

ï ʣʝʢʩʠʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ï ʪʨʘʥʩʣʶʻ ʚʭʽʜʥʫ ʤʦʚʫ ʚ ʜʝʷʢʠʡ ʚʥʫʪ-

ʨʽʰʥʽʡ ʢʦʜ; 

ï ʪʘʙʣʠʮ ʁʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ï ʚʠʜʘʻʪʴʩʷ ʣʝʢʩʠʯʥʠʤ ʘʥʘʣʽʟʘʪʦ-

ʨʦʤ, ʜʝ ʫʪʨʠʤʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʧʨʦʛʨʘʤʽ 

ʽʤʝʥʘ ʽ ʪʠʧʠ; 

ï ʩʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ï ʧʝʨʝʚʽʨʷʻ ʩʠʥʪʘʢʩʠʩ ʢʦʤʧʣ̔ɹ ʦʚʘ-

ʥʦʛʦ ʢʦʜʫ; 

ï ʩʠʥʪʘʢʩʠʯʥʝ ʜʝʨʝʚʦ ï ʚʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʽʣʴʦʚʘʥʦʾ 

ʧʨʦʛʨʘʤʠ; 

ï ʩʝʤʘʥʪʠʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ï ʧʝʨʝʚʽʨʷʻ ʩʝʤʘʥʪʠʯʥʫ ʢʦʨʝʢʪʥʽʩʪʴ 

ʧʨʦʛʨʘʤ ʥʘ ʧʽʜʩʪʘʚʽ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʽʟ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʜʝʨʝʚʘ 

ʽ ʪʘʙʣʠʮʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ; 

ï ʛʝʥʝʨʘʪʦʨ ʢʦʜʫ ï ʧʨʦʭʦʜʠʪʴ ʧʦ ʩʠʥʪʘʢʩʠʯʥʦʤʫ ʜʝʨʝʚʫ ʽ ʛʝʥʝ-

ʨʫʻ ʤʘʰʠʥʥʠʡ ʢʦʜ. 

 

 

ʈʠʩ. 5.11. ʄʦʜʝʣʴ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʜʣʷ ʢʦʤʧʽʣʷʪʦʨʘ 

 

ɽʪʘʧʠ ʣʝʢʩʠʯʥʦʛʦ, ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʪʘ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠ-

ʢʦʥʫʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ. ʋ ʢʦʤʧʽʣʷʪʦʨʽ ʤʦʞʫʪʴ ʙʫʪʠ ʡ ʽʥʰʽ ʢʦʤʧʦ-
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ʥʝʥʪʠ, ʷʢʽ ʧʝʨʝʪʚʦʨʶ ʪʁʴ ʩʠʥʪʘʢʩʠʯʥʝ ʜʝʨʝʚʦ, ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠ-

ʚʥʽʩʪʴ ʽ ʫʩʫʚʘʶʪʴ ʥʘʜʤʽʨʥʽʩʪʴ ʛʝʥʝʨʦʚʘʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʢʦʜʫ. 

ʄʦʜʝʣʴ ʝʬʝʢʪʠʚʥʘ ʪʘʤ, ʜʝ ʧʨʦʛʨʘʤʠ ʢʦʤʧʽʣʶʶʪʴʩʷ ʽ ʚʠʢʦʥʫ-

ʶʪʴʩʷ ʙʝʟ ʫʯʘʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦʙʪʦ ʚ ʧʘʢʝʪʥʦʤʫ ʨʝʞʠʤʽ. ʆʜʥʘʢ 

ʚʦʥʠ ʚʠʷʚʣʷʶʪʴʩʷ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤʠ, ʷʢʱʦ ʢʦʤʧʽʣʷʪʦʨ ʽʥʪʝʛʨʦʚʘ-

ʥʠʡ ʟ ʽʥʰʠʤʠ ʤʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʩʠʩʪʝʤʦʶ ʨʝʜʘʛʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨ, ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʚʽʜʣʘʜʥʠʢʦʤ, ʧʨʦʛʨʘʤʦʶ ʧʽʜʛʦʪʦʚʢʠ ʜʦ-

ʢʫʤʝʥʪʽʚ ʜʦ ʜʨʫʢʫ ʪʘ ʽʥ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʤʦ-

ʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʝʣʽ ʨʝʧʦʟʠʪʦʨʽ ʁ(ʨʠʩ. 5.12). 

 

 

ʈʠʩ. 5.12. ʄʦʜʝʣʴ ʨʝʧʦʟʠʪʦʨʽ ʁʜʣʷ ʢʦʤʧʽʣʷʪʦʨʘ 

 

ʊʘʙʣʠʮʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʽ ʩʠʥʪʘʢʩʠʯʥʝ ʜʝʨʝʚʦ ʤʦʜʝʣʽ ʢʦʤʧʽʣʷʪʦʨʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʮʝʥʪʨʘʣʴʥʝ ʩʭʦʚʠʱʝ ʽʥʬʦʨʤʘʮʽʾ, ʘʙʦ ʨʝʧʦʟʠʪʦʨʽʡ, 

ʯʝʨʝʟ ʷʢʠʡ ʚʟʘʻʤʦʜʽʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ. ɯʥʰʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʛʨʘ-

ʤʘʪʠʯʥʽ ʧʨʘʚʠʣʘ ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʬʦʨʤʘʪʫ ʧʨʦʛʨʘʤʠ, ʙʝʨʫʪʴʩʷ ʟ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʘʢʦʞ ʤʽʩʪʷʪʴʩʷ ʚ ʨʝʧʦʟʠʪʦʨʽʶ. 

ʅʘʪʝʧʝʨ ʨʦʟʨʦʙʣʝʥʦ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤʥʦ-ʟʘʣʝʞʥʠʭ 

ʤʦʜʝʣʝʡ ʢʣʘʩʽʚ ʩʠʩʪʝʤ. ʆʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷʤ 

ʧʦʜʽʙʥʠʭ ʤʦʜʝʣʝʡ, ʨʦʟʛʣʷʜʘʶʪʴ ʾʭ ʷʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʚʣʘʩʥʽʩʪʴ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʦʩʥʦʚʦʶ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʽ ʤʦ-

ʜʝʣʽ ʯʘʩʪʦ ʚ̫ʣʷʶʪʴ ʩʦʙʦʶ ʘʨʭʽʪʝʢʪʫʨʫ ʩʝʨʽʾ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ.  

5.6. ɸʩʧʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ɸʩʧʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ɸʆʇ) ï ʧʘʨʘʜʠʛʤʘ ʧʦʙʫ-

ʜʦʚʠ ʛʥʫʯʢʠʭ ʜʦ ʟʤʽʥ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ 

ʘʩʧʝʢʪʽʚ (ʬʫʥʢʮʽʡ), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʙʝʟʧʝʢʫ, ʚʟʘʻʤʦ-
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ʜʽʶ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʽʥʰʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʘ ʪʘʢʦʞ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʦʜ-

ʥʦʯʘʩʥʦʛʦ ʜʦʩʪʫʧʫ ʯʘʩʪʠʥ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʜʘʥʠʭ ʽ ʚʠʢʣʠʢ 

ʥʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽʟ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʠʭ ʩʝʨʝʜʦʚʠʱ. 
ɸʩʧʝʢʪʦʤ ʤʦʞʝ ʙʫʪʠ ʢʦʤʧʦʥʝʥʪ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʬʨʘʛ-

ʤʝʥʪ ʧʨʦʛʨʘʤʠ, ʱʦ ʨʝʘʣʽʟʦʚʫʻ ʢʦʥʮʝʧʮʽʶ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʫ 
ʩʝʨʝʜʦʚʠʱʽ, ʟʘʭʠʩʪ ʜʘʥʠʭ ʪʦʱʦ. ʇʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʩʪʚʦʨʶ-
ʻʪʴʩʷ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʂʇɺ), ʦʙô̒ ʢʪʽʚ, ʥʝ-
ʚʝʣʠʢʠʭ ʤʝʪʦʜʽʚ ʪʘ ʘʩʧʝʢʪʽʚ, ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʤʠ ʟʘʩʦʙʘʤʠ 
ʚʟʘʻʤʦʜʽʾ, ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʪʘ ʟʘʭʠʩʪʫ. ʆʪʞʝ, ʚʙʫʜʦʚʘʥʽ ʬʨʘʛʤʝʥʪʠ ʥʘ-
ʧʦʚʥʶʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʥʦʚʠʤ ʟʤʽʩʪʦʚʥʠʤ ʘʩʧʝʢʪʦʤ. 
ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʘʩʧʝʢʪʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ 

ʝʣʝʤʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤʦʤ ʧʦʩʠ-
ʣʘʥʴ ʽ ʪʦʯʢʘʤʠ ʟô̒ ʜʥʘʥʥʷ, ʯʝʨʝʟ ʷʢʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚô̫ ʟʦʢ ʟ ʘʩʧʝʢʪ-
ʥʠʤ ʬʨʘʛʤʝʥʪʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʜʦʜʘʪʢʦʚʦʾ ʬʫʥʢʮʽʾ. 
ɺ ʦʩʥʦʚʫ ɸʆʇ ʧʦʢʣʘʜʝʥʦ ʤʝʪʦʜ, ʧʦʜʽʙʥʠʡ ʜʦ ʤʝʪʦʜʫ ʧʦʜʽʣʫ ʟʘʚʜʘʥʴ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʥʘ ʨʷʜ ʬʫʥʢʮʽʦʥʘʣʥɹʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ  
ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʦʜʘʪʢʦʚʠʭ ʘʩʧʝʢʪʽʚ ʽ ʚʩʪʘʥʦʚ-
ʣʝʥʥʷ ʪʦʯʦʢ ʨʦʟʤʽʱʝʥʥʷ ʘʩʧʝʢʪʽʚ ʚ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʘʭ, ʜʝ ʮʝ ʧʦʪʨʽʙ-
ʥʦ. ʎʷ ʨʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ, ʜʦʧʦʚʥʶʻ ʨʝʘʣʽʟʘʮʽʶ 
ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘʩʦʙʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʘʙʦ 
ʾʭ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʇʽʜʭʽʜ ɸʆʇ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʦ-
ʛʨʘʤ, ʢʦʣʠ ʜʦʜʘʪʢʦʚʽ ʬʨʘʛʤʝʥʪʠ ʢʦʜʫ ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ ʧʝʚʥʽ ʪʦʯʢʠ ʧʦʯʘ-
ʪʢʦʚʦʾ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʠʜʘʯʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʢʠ. ʗʢʱʦ ʥʘʣʘʛʦʜʞʝʥʥʷ 
ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʦʟʠʪʠʚʥʦ, ʮʽ ʬʨʘʛʤʝʥʪʠ ʚʠʣʫʯʘʶʪʴʩʷ. ʇʨʦʛʨʘʤʥʽ ʬʨʘʛʤʝ-
ʥʪʠ ʘʩʧʝʢʪʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʽʡ ʧʨʦʛʨʘʤʽ. 
ʂʽʥʮʝʚʘ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʚ ɸʆʇ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʨʦʙʣʝʥʥʶ ʢʦʤʧʦʥʝʥʪʥʠʭ ʩʠʩʪʝʤ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʦ-
ʛʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʘʩʧʝʢʪʠ ʚʠʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʽ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ 
ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʚʟʘʻʤʦʜʽʾ. ɸʩʧʝʢʪʠ ʤʦʞʥʘ ʘʩʦʮʽʶʚʘʪʠ ʟ 
ʦʩʦʙʘʤʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥ ̔ʨʦʣ̔. ʎʝ ʥʘʙʣʠʞʫ̒  ʘʩʧʝʢʪ ʜʦ ʧʨʦʛʨʘ-
ʤʥʦʛʦ ʘʛʝʥʪʘ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ ʟ ʚʠʟʥʘʯʝʥʥ ̫ʘʨʭʽʪʝ-
ʢʪʫʨʠ ʩʠʩʪʝʤʠ ʪʘ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ. 
ɺ ɸʆʇ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʬʽʣʴʪʨʘʮʽʾ 

ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʤʽʥʶʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʽ 
ʽʤʝʥʘ ʪʝʢʩʪʽʚ ʘʩʧʝʢʪʽʚ ʫ ʢʦʥʢʨʝʪʥʦ ʟʘʜʘʥʦʤʫ ʢʦʤʧʦʥʝʥʪʽ ʩʠʩʪʝʤʠ. 
ʂʦʜ ʢʦʤʧʦʥʝʥʪʘ ʩʪʘʻ çʥʝʯʠʩʪʠʤè, ʢʦʣʠ ʡʦʛʦ ʧʝʨʝʪʠʥʘʶʪʴ ʘʩʧʝʢʪʠ, 
ʽ ʧʨʠ ʢʦʤʧʦʟʠʮʽʾ ʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʘʛʘʣʴʥʽ ʟʘʩʦʙʠ (ʚʠʢʣʠʢ 
ʧʨʦʮʝʜʫʨ, RPC, RMI, IDL ʽ ʪ. ʽʥ.) ʩʪʘʶʪʴ ʥʝʜʦʩʪʘʪʥʽʤʠ. ʆʩʢʽʣʴʢʠ 
ʘʩʧʝʢʪʠ ʧʦʪʨʝʙʫʶʪʴ ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʦʙôʻʜʥʘʥʥʷ ʦʧʠʩʽʚ, ʦʩʦʙʣʠʚʦ 
ʢʦʣʠ ʾʭ ʬʨʘʛʤʝʥʪʠ ʙʝʨʫʪʴʩʷ ʟ ʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʜʣʷ ʽʥh ʠʭ. 



 139 

ʆʜʠʥ ʟ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʦʟʠʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʘʩʧʝʢʪʽʚ ï ʬʽʣʴʪʨ 

ʢʦʤʧʦʟʠʮʽʾ, ʱʦ ʦʥʦʚʣʶʻ ʘʩʧʝʢʪʠ ʙʝʟ ʟʤʽʥʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞ-

ʣʠʚʦʩʪʝʡ. ʌʘʢʪʠʯʥʦ ʬʽʣʴʪʨʘʮʽʷ ʩʪʦʩʫʻʪʴʩʷ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʧʘ-

ʨʘʤʝʪʨʽʚ ʧʦʚʽʜʦʤʣʝʥʴ, ʷʢʽ ʧʝʨʝʚʠʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʽʤʝʥʘ 

ʦʙô̒ ʢʪʽʚ. ʊʦʙʪʦ ʬʽʣʴʪʨʠ ʜʝʣʝʛʫʶʪʴ ʚʥʫʪʨʽʰʥʽʤ ʯʘʩʪʠʥʘʤ ʢʦʤʧʦʥʝʥ-

ʪʽʚ ʧʘʨʘʤʝʪʨʠ, ʧʝʨʝʘʜʨʝʩʦʚʫʶʯʠ ʚʞʝ ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʩʠʣʘʥʥʷ, ʧʝʨʝ-

ʚʽʨʷʶʪʴ ʽ ʨʦʟʤʽʱʫʶʪʴ ʫ ʙʫʬʝʨʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʣʦʢʘʣʽʟʫʶʪʴ ʦʙʤʝ-

ʞʝʥʥʷ ʽ ʛʦʪʫʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʚʠʢʦʥʘʥʥʷ. 

ɺ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʩʠʩʪʝʤʽ (ʆʆʉ) ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-

ʪʠʩʷ ʤʝʪʦʜʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʨʘʟʽ 

ʟʚʝʨʪʘʥʥʷ ʜʦ ʽʥʰʠʭ ʟʦʚʥʽʰʥʽʭ ʤʝʪʦʜʽʚ.  

ɯʟ ʧʦʛʣʷʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʘʩʧʝʢʪʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʘʨʢʘʩʠ 

ʜʝʢʦʤʧʦʟʠʮʽʾ ʩʠʩʪʝʤʠ, ʫ ʷʢʠʭ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʧʝʨʝʪʠʥʘʶʪʴ ʂʇɺ. ʎʝ 

ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.13 ʜʣʷ ʧʨʦʛʨʘʤ ʈ1, ʈ2 ʽ ʈ3, ʪʦʙʪʦ ʚ 

ʧʝʚʥʠʭ ʪʦʯʢʘʭ ʨʽʟʥʠʭ ʂʇɺ ʤʦʞʝ ʙʫʪʠ ʟʚʝʨʥʝʥʥʷ ʜʦ ʦʜʥʦʛʦ ʘʩʧʝʢʪʫ. 

 

 

ʈʠʩ. 5.13. ʇʨʠʢʣʘʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʩʧʝʢʪʽʚ ʫ ʧʨʦʛʨʘʤʘʭ ʈ1, ʈ2 ʽ ʈ3 

 

ʇʨʦʛʨʘʤʘ ʈ1 ʤʽʩʪʠʪʴ ʘʩʧʝʢʪ, ʱʦ ʟʜʽʡʩʥʶʻ ʟʚʝʨʥʝʥʥʷ ʜʦ ʜʝʷʢʦʾ 

ʪʦʯʢʠ ʧʨʦʛʨʘʤʠ ʈ2, ʷʢʘ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘʧʠʩʫʻ ʾʾ ʫ ʟʘ-

ʭʠʱʝʥʫ ʙʘʟʫ ʜʘʥʠʭ, ʘ ʧʦʪʽʤ ʘʩʧʝʢʪ ʧʨʦʛʨʘʤʠ ʈ2 ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦ-

ʜʽʶ ʟ ʧʨʦʛʨʘʤʦʶ ʈ3 ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʟʘʧʠʩ ʥʝʦʙ-

ʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʘʟʫ ʜʘʥʠʭ. 

ʈʽʟʥʠʤ ʘʩʧʝʢʪʘʤ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʽ ʨʽ-

ʟʥʽ ʧʘʨʘʜʠʛʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ, ʩʪʨʫʢʪʫʨʥʽ ʪʘ 

ʽʥh̔, ʱʦ ʫʪʚʦʨʶʻ ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʝʥʥʫ ʢʦʥʮʝʧʮʽ ʁ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 
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ʏʝʨʝʟ ʘʩʧʝʢʪʥʽ ʤʝʭʘʥʽʟʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʚô̫ ʟʢʠ ʟ ʽʥʰʠʤʠ 
ʧʨʝʜʤʝʪʥʠʤʠ ʛʘʣʫʟʷʤʠ ʚ ʩʽʤôʾ ʧʨʦʛʨʘʤ ʘʙʦ ʩʠʩʪʝʤ ʇɿ. ʄʦʚʘ ɸʆʇ 
ʜʦʟʚʦʣʷʻ ʦʧʠʩʫʚʘʪʠ ʘʩʧʝʢʪʠ ʜʣʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ. ʇʽʩʣʷ ʢʦʤʧʽʣʷʮʽʾ 
ʦʧʠʩʽʚ ʧʝʨʝʪʠʥʥʠʭ ʘʩʧʝʢʪʽʚ ʚʦʥʠ ʛʝʥʝʨʫʶʪʴʩʷ, ʧʦʻʜʥʫʶʪʴʩʷ, ʦʧʪʠ-
ʤʽʟʫʶʪʴʩʷ ʽ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʚ ʜʠʥʘʤʽʮʽ. ʇʨʠ ʮʴʦʤʫ ʢʦ-
ʞʥʠʡ ʘʩʧʝʢʪ ʤʦʞʝ ʩʪʘʪʠ ʤʦʜʫʣʝʤ-ʧʦʩʝʨʝʜʥʠʢʦʤ, ʱʦ ʨʝʘʣʽʟʦʚʫʻ  
ʰʘʙʣʦʥ ʚʟʘʻʤʦʜʽʾ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤ ʘʙʦ ʩʠʩʪʝʤ. 
ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʘʩʧʝʢʪʠ 

ʥʘʜʪʦ ʱʽʣʴʥʦ çʧʝʨʝʧʣʝʪʝʥʽè ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʽ ʪʦʤʫ ʧʦʪʨʽʙʥʘ ʤʽʥʽ-
ʤʽʟʘʮʽʷ ʟʚôʷʟʢʫ ʤʽʞ ʘʩʧʝʢʪʘʤʠ ʽ ʢʦʤʧʦʥʝʥʪʘʤʠ ʯʝʨʝʟ ʧʦʩʠʣʘʥʥʷ ʜʦ 
ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʽʩʪʘʚʣʝʥʥʷ ʽʟ ʰʘʙʣʦʥʦʤ ʘʙʦ ʙʣʦʢʦʤ ʢʦʜʫ, 
ʫ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʽ ʧʝʨʝʪʠʥʠ ʧʦʩʠʣʘʥ.ɹ ʇʨʠʨʦʜʥʦ, ʱʦ ʚʢʘʟʘʥʽ ʧʝ-
ʨʝʪʠʥʠ ʤʦʞʫʪʴ ʟʥʠʟʠʪʠ ʝʬʝʢʪʠʚʥʩ̔ʪɹ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ ʘʙʦ ʩʠʩ-
ʪʝʤ, ʫ ʷʢʠʭ ʚʦʥʠ ʨʦʟʤ̔ ʱʝʥʽ. 
ɸʥʘʣʽʟ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʦʙʫʜʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʩʪʘʪʠʯʥʠʭ ʘʙʦ ʜʠʥʘʤʽʯʥʠʭ ʟʚô̫ ʟʢʽʚ 
ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʤʦʜʝʣʽ. ʈʽʟʥʠʤ ʘʩʧʝʢʪʘʤ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩ-
ʪʝʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʽ ʧʘʨʘʜʠʛʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 
ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʫ ʨʘʟʽ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ ʇɿ. 
ʊʝʭʥʦʣʦʛʽʷ ʨʦʟʨʦʙʣʝʥʥʷ ʇʉ ʤʝʪʦʜʘʤʠ ɸʆʇ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʨʷʜ 

ʟʘʛʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ (ʨʠʩ. 5.14). ɺʦʥʠ ʪʘʢʽ. 
1. ɼʝʢʦʤʧʦʟʠʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʚʜʘʥ ɹʟ ʫʤʦʚʦʶ ʙʘʛʘʪʦʨʘʟʦ-

ʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʫʣʽʚ ʽ ʚʠʜʽʣʝʥʠʭ ʘʩʧʝʢʪʽʚ ʚʠʢʦʥʘʥʥʷ (ʧʘʨʘ-
ʣʝʣʴʥʦ, ʩʠʥʭʨʦʥʥʦ ʪʦʱʦ). 
2. ɸʥʘʣʽʟ ʤʦʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʩʧʝʢʪʽʚ ʜʣʷ ʦʧʠʩʫ ʚʠʜʽʣʝʥʠʭ ʘʩʧʝʢ-

ʪʽʚ ʪʘ ʽʥʰʠʭ ʟʘʚʜʘʥ ɹʇɿ. 
3. ɺʠʟʥʘʯʝʥʥʷ ʪʦʯʦʢ ʚʙʫʜʦʚʫʚʘʥʥʷ ʘʩʧʝʢʪʽʚ ʫ ʢʦʤʧʦʥʝʥʪʠ ʽ ʬʦ-

ʨʤʫʚʘʥʥʷ ʧʦʩʠʣʘʥʴ ʪʘ ʟʚô̫ ʟʢʽʚ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʇɿ. 
4. ʈʦʟʨʦʙʣʝʥʥʷ ʬʽʣʴʪʨʽʚ ʜʣʷ ʾʭ ʧʦʜʘʥʥʷ ʥʘ ʙʦʮʽ ʩʝʨʚʝʨʘ ʜʣʷ ʢʝ-

ʨʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʠʭ ʘʩʧʝʢʪʽʚ. 
5. ɺʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʧʦʟʠʮʽʾ (ʚʠʢʣʠʢʽʚ ʧʨʦʮʝʜʫʨ, ʤʝʪʦ-

ʜʽʚ, ʟʚôʷʟʢʫ) ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʜʫʣʽʚ, ʂʇɺ ʪʘ ʘʩʧʝʢʪʽʚ ʫ ʪʦʯʢʘʭ ʾʭ 
ʟô̒ ʜʥʘʥʥʷ ʷʢ ʬʨʘʛʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷʤ ʘʙʦ ʧʦʚʝʨʥʝʥʥʷ ʽʟ 
ʮʠʭ ʪʦʯʦʢ ʜʦ ʽʥʰʠʭ ʤʦʜʫʣʽʚ. 

6. ʉʪʚʦʨʝʥʥʷ ʦʙô̒ ʢʪʥʦʾ ʘʙʦ ʢʦʤʧʦʥʝʥʪʥʦʾ ʤʦʜʝʣʽ, ʜʦʧʦʚʥʝʥʥʷ ʾʾ 

ʚʭʽʜʥʠʤʠ ʽ ʚʠʭʽʜʥʠʤʠ ʬʽʣʴʪʨʘʤʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʱʦ ʧʦʩʠʣʘʶʪʴ ʦʙô̒ ʢ-

ʪʘʤ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ̔ ʟʘʚʜʘʥʥʷʤ ʚʠʢʦʥʘʥʥʷ ʤʝʪʦʜʽʚ ʘʙʦ ʘʩʧʝʢʪʽʚ. 

7. ʂʦʤʧʽʣʷʮʽʷ, ʩʧʽʣʴʥʝ ʥʘʣʘʛʦʜʞʝʥʥʷ ʤʦʜʫʣʽʚ ʪʘ ʘʩʧʝʢʪʽʚ  ̔ʧʦʪʽʤ 

ʢʦʤʧʦʟʠʮʽʷ ʾʭ ʫ ʛʦʪʦʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ. 



 141 

 

ʈʠʩ. 5.14. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʇʉ ʟʘʩʦʙʘʤʠ ɸʆʇ 

 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʘʩʧʝʢʪʽʚ ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʠ Aspect, 

ɯʈ1-ʙʽʙʣʽʦʪʝʢʘ ʨʦʟʰʠʨʝʥʴ, ʘʢʪʠʚʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʦ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Smalltalk ʟʘʩʦʙʘʤʠ ʦʧʠʩʫ ʘʩʧʝʢʪʽʚ (Aspect++, 

Aspect, AspectC#, JAC). 

ʉʠʩʪʝʤʫ Aspect ʨʦʟʨʦʙʠʚ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʮʝʥʪʨ Xerox PARC ʜʣʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ɸʆʇ ʥʘ ʙʘʟʽ ʤʦʚʠ Java. ʉʠʩʪʝʤʘ ʤʘʻ ʢʦʤʧʽʣʷʪʦʨ, ʥʘ-

ʣʘʛʦʜʞʫʚʘʯ ʽ ʛʝʥʝʨʘʪʦʨ ʜʦʢʫʤʝʥʪʘʮʽʾ. 
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ʂʦʤʧʽʣʷʪʦʨ ʚʠʜʘʻ ʢʦʜ, ʩʫʤʽʩʥʠʡ ʟ ʚʽʨʪʫʘʣʴʥʦʶ ʤʘʰʠʥʦʶ Java. 
ʈʦʟʰʠʨʝʥʥʷ ʤʦʚʠ Java ʩʪʦʩʫʪ̒ʴʩʷ ʩʧʦʩʦʙʽʚ ʦʧʠʩʫ ʧʨʘʚʠʣ ʽʥʪʝʛ-

ʨʘʮʽʾ ʘʩʧʝʢʪʽʚ ʽ Java-ʦʙô̒ ʢʪʽʚ ʽ ʙʘʟʫʪ̒ʴʩʷ ʥʘ ʪʘʢʠʭ ʧʦʥʷʪʪʷʭ: 
ï ʪʦʯʢʘ ʟôʻʜʥʘʥʥʷ JoinPoint ʫ ʧʨʦʛʨʘʤʽ, ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʢʦʥʪʝʢʩ-

ʪʦʤ ʚʠʢʦʥʘʥʥʷ (ʚʠʢʣʠʢ ʤʝʪʦʜʫ, ʢʦʥʩʪʨʫʢʪʦʨʘ, ʜʦʩʪʫʧ ʜʦ ʧʦʣʷ ʢʣʘʩʫ 
ʽ ʪ. ʽʥ.); 
ï ʥʘʙʽʨ ʪʦʯʦʢ ʟʨʽʟʫ Pointcut ʜʣʷ JoinPoint, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʧʝʚʥʽ 

ʫʤʦʚʠ; 
ï ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ Advice ʫ ʤʦʚʽ Java, ʚʠʢʦʥʫʚʘʥʠʭ ʜʦ, ʧʽʩʣʷ ʘʙʦ 

ʟʘʤʽʩʪʴ ʢʦʞʥʦʾ ʟ ʪʦʯʦʢ JoinPoint, ʱʦ ʚʭʦʜʷʪʴ ʫ ʟʘʜʘʥʠʡ ʟʨʽʟ; 
ï ʟʘʜʘʥʥʷ ʘʩʧʝʢʪʫ Introduction ʜʣʷ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ Java-ʢʣʘʩʫ 

ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʧʦʣʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʽʻʨʘʨʭʽʾ. 
ʊʦʯʢʘ ʟʨʽʟʫ (ʪʦʯʢʘ ʫ ʧʨʦʛʨʘʤʽ, ʫ ʷʢʫ ʚʚʦʜ̫ʪʴʩʷ ʧʝʚʥʽ ʽʥʩʪʨʫʢʮʽʾ, 

ʱʦ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʜʦ ʘʙʦ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʘʤʽʩʪʴ ʮʽʻʾ ʪʦʯʢʠ) ʽ 
ʥʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ ʚʠʟʥʘʯʘʶʪʴ ʧʨʘʚʠʣʘ ʽʥʪʝʛʨʘʮʽʾ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʚʽʜ-
ʧʦʚʽʜʥʠʡ ʤʦʜʫʣʴ ʩʠʩʪʝʤʠ. 
ɿʘʛʘʣʴʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ɸʆʇ ʩʠʩʪʝʤʠ Aspect ʻ: 
ï ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʡ ʘʩʧʝʢʪʘʤʠ; 
ï ʘʩʧʝʢʪʥʘ ʜʝʢʦʤʧʦʟʠʮʽ;̫ 
ï ʦʢʨʝʤʘ ʨʝʘʣʽʟʘʮʽʷ ʢʦʞʥʦʾ ʚʠʤʦʛʠ; 
ï ʽʥʪʝʛʨʘʮʽʷ ʘʩʧʝʢʪʽʚ ʫ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ. 
ɯʥʪʝʛʨʘʮʽʷ ʘʩʧʝʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʦʤʝʥʪ ʢʦʤʧʽʣʷʮʽʾ. ʄʦʜʝʣʴ 

ʧʦʙʫʜʦʚʠ ʛʦʪʦʚʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟ ʢʦʤʧʦʥʝʥʪʽʚ, ʘʩʧʝʢʪʽʚ ʪʘ 
ʬʨʘʛʤʝʥʪʽʚ ʛʦʪʦʚʦʛʦ ʢʦʜʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.15. 

 

 

ʈʠʩ. 5.15. ɯʥʪʝʛʨʘʮʽʷ ʘʩʧʝʢʪʽʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ 

 

ʇʽʩʣʷ ʢʦʤʧʽʣʷʮʽʾ ʦʪʨʠʤʫʻʪʴʩʷ ʛʦʪʦʚʘ ʩʠʩʪʝʤʘ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩ-

ʪ ,ʁ ʽʥʪʝʛʨʦʚʘʥʦʶ ʟʘ ʧʨʘʚʠʣʘʤʠ, ʦʧʠʩʘʥʠʤʠ ʚ ʘʩʧʝʢʪʥʠʭ ʤʦʜʫʣʷʭ. 

ɯʩʥʫʶʪʴ ʽʥʰʽ ʨʝʘʣʽʟʘʮʽʾ ɸʆʇ: AspectC++, AspectC, AspectC#, ʨʦ-

ʟh ʠʨʝʥʥʷ ʤʦʚ ʉ++, ʉ, ʉ# ʘʩʧʝʢʪʘʤʠ; JAC ï ʩʠʩʪʝʤʘ, ʥʘʧʠʩʘʥʘ ʤʦ-
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ʚʦʶ Java, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ; 

Weave.NET ï ʧʨʦʝʢʪ ʨʝʘʣʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʫ ʧʽʜʪʨʠʤʘʥʥʷ ɸʆʇ ʙʝʟ 

ʧʨʠʚô̫ ʟʢʠ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʩʝʨʝʜʠʥʽ ʢʦʤʧʦʥʝʥ-

ʪʥʦʾ ʤʦʜʝʣʽ.NET Framework ʽ ʪ. ʽʥ. 

ʋ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʩʧʝ-

ʢʪʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ: ɯP-ʙʽʙʣʽʦʪʝʢʘ ʨʦʟʰʠʨʝʥʴ, ʘʢʪʠʚʥʽ 

ʙʽʙʣʽʦʪʝʢʠ, ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ SmallTalk, ʨʦʟʰʠʨʝʥʽ ʟʘʩʦʙʠ ʦʧʠʩʫ 

ʘʩʧʝʢʪʽʚ. 

ɺ ɯʈ-ʙʽʙʣʽʦʪʝʮʽ ʨʦʟʤʽʱʝʥʽ ʜʝʷʢʽ ʬʫʥʢʮʽʾ ʢʦʤʧʽʣʷʪʦʨʽʚ, ʤʝʪʦʜʽʚ, 

ʟʘʩʦʙʽʚ ʦʧʪʠʤʽʟʘʮʽʾ, ʨʝʜʘʛʫʚʘʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, 

ʙʽʙʣʽʦʪʝʢʘ ʤʘʪʨʠʮʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʦʙʯʠʩʣʶʶʪʴʩʷ ʚʠʨʘʟʠ ʟ ʤʘ-

ʩʠʚʘʤʠ, ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ, ʥʘʜʘʥʥʷ ʧʘʤô̫ ʪʽ ʡ ʪ. ʽʥ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʙʽʙʣʽʦʪʝʢ ʫ ʨʦʟʰʠʨʝʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʧʨʦ-

ʛʨʘʤʫʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴ ʨʦʜʦʚʠʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ, ʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤ ʝʢʦʥʦʤʽʾ, ʧʝʨʝʙʫʜʦʚʠ ʢʦʤʧʽʣʷʪʦʨʽʚ ʧʽʜ ʢʦʞʥʝ ʥʦʚʝ ʤʦʚʥʝ ʨʦ-

ʟh ʠʨʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʽʚ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʙ-

ʨʦʙʣʝʥʥʷ ʥʘʣʝʞʘʪʴ ʜʦ ʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɹʽʙʣʽʦʪʝʢʘ IP ʤʽʩʪʠʪʴ: ʦʢʨʝʤʽ ʬʫʥʢʮʽʾ ʢʦʤʧʽʣʷʪʦʨʽʚ, ʟʘʩʦʙʠ ʦʧ-

ʪʠʤʽʟʘʮʽʾ, ʨʝʜʘʛʫʚʘʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʥʷʪʴ, ʧʝʨʝʙʫʜʦʚʠ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʽʣʷʪʦʨʽʚ ʧʽʜ ʥʦʚʝ ʤʦʚʥʝ ʨʦʟʰʠʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘ-

ʩʦʙʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʰʘʙʣʦʥʽʚ ʪʘ ʽʥ. ɹʽʙʣʽʦʪʝʢʠ ʟ ʪʘʢʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʙʽʙʣʽʦʪʝʢ ʛʝʥʝʨʘʮʽʾ. 

ɯʥʰʠʡ ʚʠʜ ʙʽʙʣʽʦʪʝʢ ɸʆʇ ï ʘʢʪʠʚʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʥʝ 

ʪʽʣʴʢʠ ʙʘʟʦʚʠʡ ʢʦʜ ʨʝʘʣʽʟʘʮʽʾ ʧʦʥʷʪʴ ʇɿ, ʘ ʽ ʮʽʣʴʦʚʠʡ ʢʦʜ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ, ʘʜʘʧʪʘʮʽʾ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʽ ʨʝʜʘʛʫʚʘʥʥʷ. ɸʢʪʠʚʥʽ ʙʽʙʣʽ-

ʦʪʝʢʠ ʧʦʧʦʚʥʶʶʪʴʩʷ ʟʘʩʦʙʘʤʠ ʪʘ ̔ʥʩʪʨʫʤʝʥʪʘʤʠ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ 

ʘʛʝʥʪʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦ-

ʚʘʥʠʭ ʘʛʝʥʪʽʚ ʜʣʷ ʨʝʘʣʟ̔ʘʮʽʾ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥ ɹʇʉ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ɯʟ ʷʢʠʭ ʝʪʘʧʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʇɿ? 

2. ʆʙˇʨʫʥʪʫʡʪʝ ʟʚôʷʟʦʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪ̔ ʟ ʥʘʜʽʡʥʽʩʪʶ ʩʠʩʪʝʤʠ. 

3. ʇʦʷʩʥʽʪʴ ʩʫʪʥʽʩʪʴ ʝʪʘʧʫ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

4. ʗʢʽ ʽʩʥʫʶʪʴ ʩʧʦʩʦʙʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʘʭ? ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ. 

5. ʇʦʷʩʥʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ ʨʝʧʦʟʠʪʦʨʽ,ʁ ʧʨʦʘʥʘʣʽʟʫʡʪʝ ʾʾ, ʥʘʚʝ-

ʜʽʪʴ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

6. ʅʘʚʝʜʽʪʴ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ ʘʨʭʽʪʝʢʪʫʨʠ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ, ʧʨʦʘʥʘʣʽ-

ʟʫʡʪʝ ʾʾ, ʥʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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7. ʅʘʚʝʜʽʪʴ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ ʘʨʭʽʪʝʢʪʫʨʠ ʪʠʧʫ ʘʙʩʪʨʘʢʪʥʘ ʤʘʰʠʥʘ, 

ʧʨʦʘʥʘʣʽʟʫʡʪʝ ʾʾ, ʥʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

8. ɺʠʟʥʘʯʪʝ ʤʦʜʝʣʴ ʘʨʭʽʪʝʢʪʫʨʠ ʪʠʧʫ ʚʠʢʣʠʢ ï ʧʦʚʝʨʥʝʥʥʷ. 

9. ʅʘʚʝʜʽʪʴ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʘ ʥʘʚʝ- 

ʜʽʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

10. ʅʘʟʚʽʪʴ ʪʘ ʧʦʷʩʥʽʪʴ ʤʦʜʝʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʤʦʜʫʣʴ-

ʥʦʾ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʽʜʩʠʩʪʝʤ. 

11. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ ʤʦʜʝʣʴ ʟʘ ʤʦʜʫʣʴʥʦʾ ʜʝʢʦ-

ʤʧʦʟʠʮʽʾ ʧʽʜʩʠʩʪʝʤ. 

12. ʇʦʷʩʥʽʪʴ ʧʦʥʷʪʪʷ ʤʦʜʝʣʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʟʘ ʤʦʜʫʣʴʥʦʾ ʜʝʢʦʤʧʦʟʠʮʽʾ 

ʧ̔ʜʩʠʩʪʝʤ 

13. ʑʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʦʜʝʣʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʟʘ ʤʦʜʫʣʴʥʦʾ ʜʝʢʦʤʧʦʟʠʮʽʾ  

ʧ̔ʜʩʠʩʪʝʤ? 

14. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣ ̔ʚʠ-

ʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ. 

15. ɺʠʢʦʥʘʡʪʝ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʜʝʣʽ ʢʣʽʻʥʪ-ʩʝʨʚʝʨ ʟ ʤʦʜʝʣʣʶ 

ʨʝʧʦʟʠʪʦʨʽʶ. 

 

 

6. ɸʈʍɯʊɽʂʊʋʈɸ ʈʆɿʇʆɼɯʃɽʅʀʍ ʉʀʉʊɽʄ 

ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʚʝʣʠʢ ̔ʢʣʘʩʠ: 

ï ʧʨʠʢʣʘʜʥʽ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʣʠʰʝ ʥʘ 

ʦʜʥʦʤʫ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ ʘʙʦ ʨʦʙʦʯʽʡ ʩʪʘʥʮʽʾ (ʪʝʢʩʪʦʚʽ 

ʧʨʦʮʝʩʦʨʠ, ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ, ʛʨʘʬʽʯʥʽ ʩʠʩʪʝʤʠ ʪʘ ʽʥ.); 

ï ʚʙʫʜʦʚʘʥʽ ʩʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʦʜʥʦʤʫ ʧʨʦʮʝ-

ʩʦʨʽ ʘʙʦ ʥʘ ʽʥʪʝʛʨʦʚʘʥʽʡ ʛʨʫʧʽ ʧʨʦʮʝʩʦʨʽʚ (ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʙʫ-

ʪʦʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʨʽʟʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʽ ʪ. ʽʥ.); 

ï ʨʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ, ʫ ʢ̫ʠʭ ʇɿ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʩʣʘʙʢʦʽʥʪʝʛ-

ʨʦʚʘʥʽʡ ʛʨʫʧʽ ʧʘʨʘʣʝʣʴʥʦ ʧʨʘʮʶʶʯʠʭ ʧʨʦʮʝʩʦʨʽʚ, ʟʚô̫ ʟʦʢ ʤʽʞ ʷʢʠ-

ʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʤʝʨʝʞʫ (ʩʠʩʪʝʤʠ ʙʘʥʢʦʤʘʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ 

ʙʫʜʴ-ʷʢʦʤʫ ʙʘʥʢʫ, ʚʠʜʘʚʥʠʯʽ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʇɿ ʢʦʣʝʢʪʠʚʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʦʱʦ). 

ʈʦʟʧʦʜʽʣʝʥʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʩʪʝʤʘ, ʫ ʷʢʽʡ ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘ-

ʮʽʾ ʟʦʩʝʨʝʜʞʝʥʝ ʥʝ ʥʘ ʦʜʥʽʡ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʤʘʰʠʥʽ, ʘ ʨʦʟʧʦʜʽʣʝʥʘ 

ʤʽʞ ʜʝʢʽʣʴʢʦʤʘ ʢʦʤʧôʁ ʪʝʨʘʤʠ.  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʤʘʻ ʙʘʛʘʪʦ ʟʘʛʘʣʴʥʦʛʦ ʽʟ 

ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʇɿ, ʘʣʝ ʽʩʥʫʻ ʨʷʜ ʩʧʝʮʠʬʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ. ɼʝʷʢʽ ʟ ʥʠʭ ʫʞʝ ʟʛʘʜʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ ʨʦʟʛʣʷʜʫ ʘʨʭʽʪʝʢ-

ʪʫʨʠ ʢʣʽ̒ ʥʪ/ʩʝʨʚʝʨ (ʧ̔ ʜʨʦʟʜʽʣ 5.1.2). 
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ʄʝʞ̔ ʤʽʞ ʢʣʘʩʘʤʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʥʘʜʘʣʽ ʙʫʜʫʪʴ ʟʤʝʥʰʫʚʘ-

ʪʠʩʷ. ʅʘʧʨʠʢʣʘʜ, ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʙʝʟʜʨʦʪʦʚʽ ʤʝʨʝʞʽ ʜʠʥʘʤʽʯʥʦ ʽʥ-

ʪʝʛʨʫʶʪʴ ʧʨʠʩʪʨʦʾ ʟ ʫʙʫʜʦʚʘʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʘʙʦ ʟʘ-

ʛʘʣʴʥ ̔ʩʠʩʪʝʤʠ ʤʽʩʪʷʪʴ ʝʣʝʢʪʨʦʥʥʽ ʦʨʛʘʥʘʡʟʝʨʠ. 
ʈʦʟʨʽʟʥʶʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ. 
ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʽʜʤʦʚ. ʅʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʢʦʤʧôʁ ʪʝʨʽʚ ʽ ʤʦʞʣʠ-

ʚʽʩʪʴ ʜʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʦʟʥʘʯʘʻ, ʱʦ ʨʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ ʩʪʽʡ-
ʢʽ ʜʦ ʧʝʚʥʠʭ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʧʦʤʠʣʦʢ. ʈʦʟʧʦʜʽʣʝʥ ̔ʩʠʩʪʝʤʠ 
ʫ ʚʠʧʘʜʢʫ ʧʦʤʠʣʢʠ ʧʽʜʪʨʠʤʫʪʁɹ ʯʘʩʪʢʦʚʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ʇʦʚʥʝ 
ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ 
ʤʝʨʝʞʝʚʠʭ ʧʦʤʠʣʦʢ. 
ʇʨʦʟʦʨʽʩʪʴ. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʜʘ̒ʪʴʩʷ 

ʧʨʦʟʦʨʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ, ʘʣʝ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ 
ʫ ʩʠʩʪʝʤʽ ʚʽʜ ʥʠʭ ʧʨʠʭʦʚʘʥʘ. ɿʥʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽ ʾʩʠʩʪʝʤʠ ʫ ʙʘʛʘʪʴʦʭ 
ʚʠʧʘʜʢʘʭ ʜʦʧʦʤʘʛʘ ̒ ʢʦʨʠʩʪʫʚʘʯʫ ʦʧʪʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  
ʨʝʩʫʨʩʠ. 
ʉʢʣʘʜʥʽʩʪʴ. ʈʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ ʩʢʣʘʜʥʽʰʽ ʚʽʜ ʮʝʥʪʨʘʣʽʟʦʚʘ-

ʥʠʭ. ʅʘʙʘʛʘʪʦ ʚʘʞʯʝ ʟʨʦʟʫʤʽʪʠ ʡ ʦʮʽʥʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʠʭ 
ʩʠʩʪʝʤ ʫ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʾʭ ʪʝʩʪʫʚʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
ʩʠʩʪʝʤʠ ʚ ʥʠʭ ʟʘʣʝʞʠʪʴ ʥʝ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ ʦʜʥʦʛʦ ʧʨʦʮʝʩʦʨʘ, 
ʘ ʚʽʜ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʤʝʨʝʞʽ ʪʘ hʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ ʨʽʟʥʠʭ ʧʨʦʮʝ-
ʩʦʨʽʚ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʨʝʩʫʨʩʠ ʽʥʰʦ ʾʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ, ʤʦʞʥʘ ʨʘʜʠ-
ʢʘʣʴʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʾʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 
ɹʝʟʧʝʢʘ. ɼʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ 

ʤʘʰʠʥ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʤʝʨʝʞʽ ʤʦʞʫʪʴ ʧʨʦʛʣʷʜʘʪʠʩʷ ʘʙʦ ʧʝʨʝʭʦʧ-
ʣʶʚʘʪʠʩʷ. ʊʦʤʫ ʚ ʨʦʟʧʦʜʽʣʝʥʽʡ ʩʠʩʪʝʤʽ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʝ ʧʽʜʪʨʠ-
ʤʫʚʘʪʠ ʙʝʟʧʝʢʫ. 
ʂʝʨʦʚʘʥʽʩʪʴ. ʉʠʩʪʝʤʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʨʽʟʥʦʪʠʧʥʠʭ 

ʢʦʤʧôʶʪʝʨʽʚ, ʥʘ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʨʽʟʥʽ ʚʝʨʩʽʾ ʦʧʝʨʘʮʽʡ-
ʥʠʭ ʩʠʩʪʝʤ. ʇʦʤʠʣʢʠ ʦʜʥʽʻʾ ʤʘʰʠʥʠ ʤʦʞʫʪʴ ʧʦʰʠʨʠʪʠʩʷ ʥʘ ʽʥh ʽ 
ʤʘʰʠʥʠ  
ʟ ʥʝʧʝʨʝʜʙʘʯʝʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ʊʦʤʫ ʢʝʨʫʚʘʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʩʠʩ-
ʪʝʤʠ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ ʟʫʩʠʣʴ. 
ʅʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ. ʈʝʘʛʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʥʘ ʧʝʚʥʽ 

ʧʦʜʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʚʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤʠ, ʾʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽ 
ʤʝʨʝʞʝʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʚʩʽ ʮʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʧʦʩ-
ʪʽʡʥʦ ʟʤʽʥʶʚʘʪʠʩ,̫ ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫ-
ʚʘʯʘ ʫ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʤʦʤʝʥʪ ʤʦʞʝ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʪ̫ʠʩʷ. 
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ʆʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʥʘʚʝʜʝʥʦ 
ʚ ʪʘʙʣ. 6.1. ɿʘʚʜʘʥʥʷ ʨʦʟʨʦʙʥʠʢʽʚ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ï ʧʨʦʝʢʪʫ-
ʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʘʙʦ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 
ʧʦʪʨʽʙʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʠʩʪʝʤʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜ-
ʥʦ ʟʥʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʘʨʭʽʪʝʢʪʫʨʠ ʨʦʟʧʦʜʽʣʝʥʠʭ  
ʩʠʩʪʝʤ. ɺʠʜʽʣʷʪʁʴ ʜʚ ̔ʨʦʜʠʥʥ ̔ʘʨʭʽʪʝʢʪʫʨʠ ʨʦʟʧʦʜʣ̔ʝʥʠʭ ʩʠʩʪʝʤ. 

1. ʂʣʽʻʥʪ/ʩʝʨʚʝʨ. ʎʷ ʤʦʜʝʣʴ ʘʨʭʽʪʝʢʪʫʨʠ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʩʝʨ-
ʚʽʩʽʚ, ʥʘʜʘʚʘʥʠʭ ʩʝʨʚʝʨʘʤʠ ʢʣʽʻʥʪʘʤ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʚʝʨʠ ʽ ʢʣʽʻʥʪʠ 
ʤʘʶʪʴ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

2. ʈʦʟʧʦʜʽʣʝʥʽ ʦʙôʻʢʪʠ ʻ ʘʨʭʽʪʝʢʪʫʨʦʶ, ʫ ʷʢʽʡ ʤʽʞ ʩʝʨʚʝʨʘʤʠ ʽ ʢʣʽ-
ʻʥʪʘʤʠ ʥʝʤʘʻ ʨʦʟʙʽʞʥʦʩʪʝʡ ʽ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʧʦʜʘʪʠ ʥʘʙʦʨʦʤ ʚʟʘʻʤʦ-
ʜʽʡʥʠʭ ʦʙôʻʢʪʽʚ, ʨʦʟʤʽʱʝʥʥʷ ʷʢʠʭ ʥʝ ʤʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʄʽʞ 
ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʩʝʨʚʽʩʽʚ ʽ ʾʭ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʥʝʤʘʻ ʨʦʟʙʽʞʥʦʩʪʝʡ. 

 

ʊʘʙʣʠʮʷ 6.1 
ʇʨʦʙʣʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ 

ʇʨʦʙʣʝʤʘ  

ʧʨʦʝʢʪʫʚʘʥʥʷ 
ʆʧʠʩ 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ 

ʨʝʩʫʨʩʽʚ 

ɼʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʩʪʝʤʦ  ʁʫʥʽʬʽ-

ʢʦʚʘʥʦʛʦ ʧʦʢʘʞʯʠʢʘ ʨʝʩʫʨʩʽʚ URL  

ʂʦʤʫʥʽʢʘʮʽʾ 

ɽʬʝʢʪʠʚʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʪʦʢʦʣʽʚ TCP/IP ʚ ɯʥʪʝʨʥʝʪ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʻ ʧʨʠʢʣʘʜʦʤ ʝʬʝʢʪʠʚʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʤʧôʁ ʪʝʨʘʤʠ. ʆʜʥʘʢ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʡ ʘʣʴʪʝʨʥʘʪʠʚʥ ̔ʩʧʦʩʦʙʠ ʩʠʩʪʝʤʥʠʭ  

ʢʦʤʫʥʽʢʘʮʽʡ 

ʗʢʽʩʪʴ ʩʠʩʪʝʤ-

ʥʦʛʦ ʩʝʨʚʽʩʫ 

ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʟʧʦʜʽʣʦʤ ʩʠʩʪʝʤʥʠʭ ʧʨʦʮʝʩʽʚ, ʨʝʩʫʨ-

ʩʽʚ, ʩʠʩʪʝʤʥʠʤʠ ʽ ʤʝʨʝʞʝʚʠʤʠ ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʽ 

ʤʦʞʣʠʚ̔ʩʪʁ ʘʜʘʧʪʘʮʽʾ ʩʠʩʪʝʤʠ 

ɸʨʭʽʪʝʢʪʫʨʘ 

ʇɿ 

ʆʧʠʩʫʻ ʨʦʟʧʦʜʽʣ ʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ ʟʘ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʨʦʟʧʦʜʽʣ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘ ʧʨʦ-

ʮʝʩʦʨʘʤʠ. ɺʠʙʽʨ ʧʨʘʚʠʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ  ̒ʚʠʨʽʰʘʣʴʥʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪ̔ ʩʠʩʪʝʤʥʦʛʦ 

ʩʝʨʚʽʩʫ  

 

ʋ ʨʦʟʧʦʜʽʣʝʥʽʡ ʩʠʩʪʝʤʽ ʨʽʟʥʽ ʩʠʩʪʝʤʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʽ ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘ ʨʽʟ-

ʥʠʭ ʪʠʧʘʭ ʧʨʦʮʝʩʦʨʽʚ. ʄʦʜʝʣʽ ʜʘʥʠʭ, ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʨʦʪʦ-

ʢʦʣʠ ʚʟʘʻʤʦʜʽʾ - ʫʩʝ ʮʝ ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ ʙʫʜʝ ʦʜʥʦʪʠʧʥʠʤ ʫ ʨʦʟʧʦʜʽ-

ʣʝʥʽʡ ʩʠʩʪʝʤʽ. ʆʪʞʝ, ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʥʝʦʙʭʽʜʥʦ ʪʘʢʝ ʇɿ, 
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ʱʦ ʤʦʛʣʦ ʙ ʢʝʨʫʚʘʪʠ ʮʠʤʠ ʨʽʟʥʦʪʠʧʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʽ ʛʘʨʘʥʪʫʚʘʪʠ 

ʚʟʘʻʤʦʜʽʶ ʪʘ ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ ʥʠʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʨʦʤʽʞʥʝ ʇɿ. ɺʦʥʦ ʩʪʠʢʫʻ ʨʽʟʥ ̔ʯʘʩʪʠʥʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʠʩʪʝʤʠ. 

ʈʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. ɺʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟʽ ʩʣʘʙʢʦʽʥʪʝʛʨʦʚʘʥʠʭ 

ʯʘʩʪʠʥ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʷʪʠ ʷʢ ʟ ʢʦʨʠʩ-

ʪʫʚʘʯʝʤ, ʪʘʢ ʽ ʟ ʽʥʰʠʤʠ ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ. ʎʽ ʯʘʩʪʠʥʠ ʧʦ ʤʦʞʣʠ-

ʚʦʩʪʽ ʧʦʚʠʥʥʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʝʟʘʣʝʞʥʽ ʧʦʜʽʾ. ʇʨʦʛʨʘʤʥʽ ʦʙô̒ ʢʪʠ,  

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʧʨʠʥʮʠʧʽʚ, ʻ ʧʨʠʨʦʜʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘ-

ʤʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ.  

6.1. ɹʘʛʘʪʦʧʨʦʮʝʩʦʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʨʦʟʧʦʜʽʣʝʥʦʶ ʩʠʩʪʝʤʦʶ ʻ ʙʘʛʘʪʦʧʨʦʮʝʩʦʨʥʘ ʩʠ-

ʩʪʝʤʘ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʥʦʞʠʥʠ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

(ʘʣʝ ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ) ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘ ʨʽʟʥʠʭ ʧʨʦʮʝʩʦʨʘʭ. ʎ  ʁʤʦ-

ʜʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʫ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʽ ʩʠʩ-

ʪʝʤʠ ʟʙʠʨʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʠʡʤʘʶʪʴ ʥʘ ʾʾ ʦʩʥʦʚʽ ʨʽʰʝʥʥʷ ʽ ʚʽʜʧ-

ʨʘʚʣʷʶʪʴ ʩʠʛʥʘʣʠ ʚʠʢʦʥʘʚʯʦʤʫ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʟʤʽʥʶʻ ʩʠʩʪʝʤʥʝ 

ʦʪʦʯʝʥʥʷ. ʋʩʽ ʧʨʦʮʝʩʠ, ʧʦʚô̫ ʟʘʥʽ ʟʽ ʟʙʠʨʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠʡʥʷʪ-

ʪʷʤ ʨʽʰʝʥʴ ʽ ʢʝʨʫʚʘʥʥʷʤ ʚʠʢʦʥʘʚʯʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʤʦʞʫʪʴ ʚʠʢʦʥʫ-

ʚʘʪʠʩʷ ʥʘ ʦʜʥʦʤʫ ʧʨʦʮʝʩʦʨʽ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ ʧʣʘʥʫʚʘʣʴʥʠʢʘ ʟʘ-

ʚʜʘʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʨʦʮʝʩʦʨʽʚ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚ-

ʥʽʩʪʴ ʩʠʩʪʝʤʠ ʽ ʾʾ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ. ʈʦʟʧʦʜʽʣ ʧʨʦʮʝʩʽʚ ʤʽʞ 

ʧʨʦʮʝʩʦʨʘʤʠ ʤʦʞʝ ʧʝʨʝʚʠʟʥʘʯʘʪʠʩʷ (ʚʣʘʩʪʠʚʦ ʢʨʠʪʠʯʥʠʤ ʩʠʩʪʝ-

ʤʘʤ) ʘʙʦ ʞ ʧʝʨʝʙʫʚʘʪʠ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ ʜʠʩʧʝʪʯʝʨʘ ʧʨʦʮʝʩʽʚ. ʉʧʨʦ-

ʱʝʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʧʦʪʦʢʦʤ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 6.1.  
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ʈʠʩ. 6.1. ɹʘʛʘʪʦʧʨʦʮʝʩʦʨʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʫ 

ɻʨʫʧʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʘʪʯʠʢʽʚ ɼ1, é, ɼN ʟʙʠʨʘ ̒ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʚʝʣʠʯʠʥʫ ʧʦʪʦʢʫ. ɿʽʙʨʘʥʽ ʜʘʥʽ ʧʝʨʝʜ ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʜʠʩʧʝʪʯʝʨʫ ʦʙ-

ʨʦʙʣʷʶʪʴʩʷ ʥʘ ʤʽʩʮʽ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʧʝʨʘʪʦʨʠ, 

ʷʢʽ ʩʪʝʞʘʪʴ ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ ʥʘ ʜʠʩʧʣʝʷʭ, ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʽ ʢʝ-

ʨʫʶʪʴ ʩʚʽʪʣʦʬʦʨʘʤʠ ʉ1,é, ʉN. ʋ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʜʣʷ ʢʝʨʫʚʘʥʥʷ 

ʜʘʪʯʠʢʘʤʠ, ʜʠʩʧʝʪʯʝʨʩʴʢʠʤ ʧʫʥʢʪʦʤ ʽ ʩʚʽʪʣʦʬʦʨʘʤʠ ʻ ʦʢʨʝʤʽ ʣʦʛʽ-

ʯʥʽ ʧʨʦʮʝʩʦʨʠ. ʎʝ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʷʢ ʦʢʨʝʤʠʤ ʧʨʦʮʝʩʦʨʦʤ, ʪʘʢ 

ʽ ʛʨʫʧʦʶ ʧʨʦʮʝʩʦʨʽʚ. 

ʉʠʩʪʝʤʠ ʇɿ, ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʶʯʠ ʤʥʦʞʠʥʫ ʧʨʦʮʝʩʽʚ, ʥʝ 

ʦʙʦʚô̫ ʟʢʦʚʦ ʻ ʨʦʟʧʦʜʽʣʝʥʠʤʠ. ʗʢʱʦ ʚ ʩʠʩʪʝʤʽ ʙʽʣʴʰʝ ʥʽʞ ʦʜʠʥ 

ʧʨʦʮʝʩʦʨ, ʨʝʘʣʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʧʨʦʮʝʩʽʚ ʥʝʩʢʣʘʜʥʦ. ʊʦʤʫ ʙʘʛʘʪʦʧ-

ʨʦʮʝʩʦʨʥ ̔ʧʨʦʛʨʘʤʥ ̔ʩʠʩʪʝʤʠ ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ.  

6.2. ɸʨʭʽʪʝʢʪʫʨʘ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ 

ɺ ʘʨʭʽʪʝʢʪʫʨʽ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ ʤʦʜʝʣʶʻʪʴʩʷ ʷʢ 

ʥʘʙʽʨ ʩʝʨʚʽʩʽʚ, ʥʘʜʘʚʘʥʠʭ ʩʝʨʚʝʨʘʤʠ, ʽ ʤʥʦʞʠʥ ʢʣʽʻʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴ ʮʽ ʩʝʨʚʽʩʠ. ʉʭʝʤʫ ʨʦʟʧʦʜʽʣʝʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.2. 
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ʈʠʩ. 6.2. ʉʠʩʪʝʤʘ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ 

 

ʋ ʩʠʩʪʝʤʽ ʤʽʞ ʧʨʦʮʝʩʘʤʠ ʽ ʧʨʦʮʝʩʦʨʘʤʠ ʥʝʦʙʦʚô̫ ʟʢʦʚʦ ʜʦʪʨʠ-

ʤʫʚʘʪʠʩʷ ʚʽʜʥʦʰʝʥʥʷ çʦʜʠʥ ʜʦ ʦʜʥʦʛʦè. ʌʽʟʠʯʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩ-

ʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʰʝʩʪʠ ʢʣʽʻʥʪʩʴʢʠʭ ʤʘh ʠʥ ʽ ʜʚʦʭ ʩʝʨʚʝʨʽʚ, 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.3. ʅʘ ʥʠʭ ʟʘʧʫʩʢʘʶʪʴʩʷ ʢʣʽʻʥʪʩʴʢ ̔ʽ ʩʝʨʚʝʨʥʽ 

ʧʨʦʮʝʩʠ, ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 6.2. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʣʽʻʥʪʠ ʽ ʩʝʨ-

ʚʝʨʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʰʚʠʜʰʝ ʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʥʽʞ ʬʽʟʠʯʥʽ ʤʘʰʠʥʠ, 

ʥʘ ʷʢʠʭ ʚʠʢʦʥʫʶʪʴʩʷ ʮʽ ʧʨʦʮʝʩʠ. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʢʣʽ-

ʻʥʪ/ʩʝʨʚʝʨ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʨʦʟʨʦʙʣʶʚʘʥʦ-

ʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʘ. ʅʘ ʨʠʩ. 6.4 ʧʨʦʧʦʥʫʻʪʴʩʷ ʱʝ ʦʜʠʥ ʧʦʛʣʷʜ 

ʥʘ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ, ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʪʨʴʦʭ ʨʽʚʥʽʚ.  
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ʈʠʩ. 6.3. ʂʦʤʧôʁ ʪʝʨʠ ʚ ʤʝʨʝʞʽ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ 

 

 

ʈʠʩ. 6.4. ʈʽʚʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʘ 

 

ʈʽʚʝʥʴ ʧʦʜʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʚʟʘʻ-

ʤʦʜʽʶ ʟ ʥʠʤʠ. ʈʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʘ ʨʝʘʣʽʟʦʚʫʻ ʣʦʛʽʢʫ ʨʦʙʦʪʠ 

ʜʦʜʘʪʢʘ. ʅʘ ʨʽʚʥʽ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ ʚʠʢʦʥʫʶʪʴʩʷ ʚʩʽ ʦʧʝʨʘʮʽʾ ʟ ʙʘ-

ʟʘʤʠ ʜʘʥʠʭ. ʋ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʤʽʞ ʮʠʤʠ ʨʽʚʥʷʤʠ ʥʝʤʘʻ 

ʯʽʪʢʦʛʦ ʧʦʜʽʣʫ. ʆʜʥʘʢ, ʧʨʦʝʢʪʫʶʯʠ ʨʦʟʧʦʜʽʣʝʥ ̔ʩʠʩʪʝʤʠ, ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʨʽʟʥʷʪʠ ʮʽ ʨʽʚʥʽ, ʱʦʙ ʧʦʪʽʤ ʨʦʟʤʽʩʪʠʪʠ ʢʦʞʥʠʡ ʨʽʚʝʥʴ ʥʘ ʨʽʟʥʠʭ 

ʢʦʤʧôʁ ʪʝʨʘʭ. 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʻ ʜʚʦʨʽʚʥʝʚʘ, ʫ ʷʢʽʡ 

ʜʦʜʘʪʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʝʨʚʝʨʘ ʽ ʛʨʫʧʠ ʢʣʽʻʥʪʽʚ. ʈʦʟʨʽʟʥʶʶʪʴ ʜʚʘ 

ʚʠʜʠ ʪʘʢʦʾ ʘʨʭʽʪʝʢʪʫʨʠ: ʤʦʜʝʣʴ ʪʦʚʩʪʦʛʦ ʢʣʽʥ̒ʪʘ ʽ ʤʦʜʝʣʴ ʪʦʥʢʦʛʦ 

ʢʣ̔̒ ʥʪʘ (ʨʠʩ. 6.5). 

 

ʈʠʩ. 6.5. ɼʚʦʨʽʚʥʝʚʘ ʘʨʭʽʪʝʢʪʫʨʘ 

 

ʄʦʜʝʣʴ ʪʦʚʩʪʦʛʦ ʢʣʽʻʥʪʘ. ʋ ʮʽʡ ʤʦʜʝʣʽ ʩʝʨʚʝʨ ʣʠʰʝ ʢʝʨʫʻ ʜʘ-

ʥʠʤʠ. ʅʘ ʢʣʽʻʥʪʩʴʢʽʡ ʤʘʰʠʥʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʨʦʙʦʪʘ ʜʦʜʘʪʢʘ ʽ ʚʟʘ̒-

ʤʦʜʽʷ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʩʠʩʪʝʤʠ. 

ʄʦʜʝʣʴ ʪʦʥʢʦʛʦ ʢʣʽʻʥʪʘ. ʎʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʧʝʨʝʚʝʜʝʥʥʷ 

ʽʩʥʫʶʯʠʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʚ ʘʨʭʽʪʝʢʪʫʨʫ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ. ʂʦ-

ʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʫ ʮʠʭ ʩʠʩʪʝʤʘʭ ʨʦʟʤʽʫɦ̒ ʪʴʩʷ ʥʘ ʧʝʨʩʦ-

ʥʘʣʴʥʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ, ʘ ʩʘʤ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ 

ʩʝʨʚʝʨʘ, ʪʦʙʪʦ ʚʠʢʦʥʫʻ ʚʩʽ ʧʨʦʮʝʩʠ ʜʦʜʘʪʢʘ ʽ ʢʝʨʫʻ ʜʘʥʠʤʠ. ʄʦʜʝʣʴ 

ʪʦʥʢʦʛʦ ʢʣʽʻʥʪʘ ʤʦʞʥʘ ʪʘʢʦʞ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʪʘʤ, ʜʝ ʢʣʽʻʥʪʘʤʠ ̒ 
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ʟʚʠʯʘʡʥʽ ʤʝʨʝʞʝʚ̔ ʧʨʠʩʪʨʦʾ, ʘ ʥʝ ʧʝʨʩʦʥʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʠ ʘʙʦ ʨʦ-

ʙʦʯʽ ʩʪʘʥʮʽʾ. ʄʝʨʝʞʝʚʽ ʧʨʠʩʪʨʦʾ ʟʘʧʫʩʢʘʶʪʴ ʽʥʪʝʨʥʝʪ-ʙʨʦʫʟʝʨ ʽ ʢʦ-

ʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʫʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ. 

ɻʦʣʦʚʥʠʡ ʥʝʜʦʣʽʢ ʤʦʜʝʣʽ ʪʦʥʢʦʛʦ ʢʣʽʻʥʪʘ ï ʚʝʣʠʢʘ ʟʘʚʘʥʪʘʞʝ-

ʥʽʩʪʴ ʩʝʨʚʝʨʘ ʽ ʤʝʨʝʞʽ. ʋʩʽ ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ, ʘ ʮʝ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʱʽʣʴʥʦʛʦ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ 

ʩʝʨʚʝʨʦʤ. ʋ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʁ ʪʝʨʘʭ ʜʦʩʪʘʪʥɹʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦ-

ʪʫʞʥʦʩʪʽ, ʘʣʝ ʚʦʥʘ ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʦʜʝʣʽ ʪʦʥʢʦʛʦ 

ʢʣʽʻʥʪʘ ʙʘʥʢʫ. 

ʄʦʜʝʣʴ ʪʦʚʩʪʦʛʦ ʢʣʽʻʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʧʦʪʫʞ-

ʥʽʩʪʴ ʣʦʢʘʣʴʥʠʭ ʤʘʰʠʥ: ʽ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʘ, ʽ ʨʽʚʝʥʴ ʧʦʜʘʥ-

ʥʷ ʨʦʟʤʽʱʫʪʁʴʩʷ ʥʘ ʢʣʽʻʥʪʩʴʢʠʡ ʢʦʤʧôʶʪʝʨ. ʉʝʨʚʝʨ, ʧʦ ʩʫʪʽ, ʻ ʩʝʨ-

ʚʝʨʦʤ ʪʨʘʥʟʘʢʮʽʡ, ʱʦ ʢʝʨʫʻ ʚʩʽʤʘ ʪʨʘʥʟʘʢʮʽʷʤʠ ʙʘʟ ʜʘʥʠʭ. ʗʢ ʧʨʠʢ-

ʣʘʜ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘʢʦʛʦ ʪʠʧʫ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʩʠʩʪʝʤʠ ʙʘʥʢʦʤʘʪʽʚ, ʫ 

ʷʢʠʭ ʙʘʥʢʦʤʘʪ ʻ ʢʣʽʻʥʪʦʤ, ʘ ʩʝʨʚʝʨ ï ʮʝʥʪʨʘʣʴʥʠʤ ʢʦʤʧôʁ ʪʝʨʦʤ, 

ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʙʘʟʫ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽʟ ʢʣʽʻʥʪʘʤʠ. 

ʄʝʨʝʞʫ ʩʠʩʪʝʤʠ ʙʘʥʢʦʤʘʪʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.6. ʎ ̔ʙʘʥʢʦʤʘʪʠ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝ ʧʨʷʤʦ, ʘ ʯʝʨʝʟ ʤʦʥʽʪʦʨ  

ʪʝʣʝʦʙʨʦʙʣʝʥʥʷ. ʎʝʡ ʤʦʥʽʪʦʨ ʻ ʧʨʦʤʽʞʥʦʶ ʣʘʥʢʦʶ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ 

ʚ̔ ʜʜʘʣʝʥʠʤʠ ʢʣʽʻʥʪʘʤʠ ʡ ʦʨʛʘʥʽʟʦʚʫʻ ʟʘʧʠʪʠ ʢʣʽʻʥʪʽʚ ʫ ʧʦʩʣʽʜʦʚ-

ʥʽʩʪʴ ʪʨʘʥʟʘʢʮʽʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʣʽʜʦ-

ʚʥʠʭ ʪʨʘʥʟʘʢʮʽʡ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥ ̫ʟʙʦʾʚ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ ʚʽʜʥʦʚʠ-

ʪʠʩʷ ʙʝʟ ʫʪʨʘʪʠ ʜʘʥʠʭ. 

 

ʈʠʩ. 6.6. ʉʠʩʪʝʤʘ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʜʣʷ ʤʝʨʝʞʽ ʙʘʥʢʦʤʘʪʽʚ 

 

ʆʩʢʽʣʴʢʠ ʚ ʤʦʜʝʣʽ ʪʦʚʩʪʦʛʦ ʢʣʽʻʥʪʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘ-

ʪʢʘ ʦʨʛʘʥʽʟʦʚʘʥʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʥʽʞ ʫ ʤʦʜʝʣʽ ʪʦʥʢʦʛʦ ʢʣʽʻʥʪʘ, ʢʝ-

ʨʫʚʘʪʠ ʪʘʢʦʶ ʩʠʩʪʝʤʦʶ ʩʢʣʘʜʥʽʰʝ. ʊʫʪ ʬʫʥʢʮʽʾ ʜʦʜʘʪʢʘ ʨʦʟʧʦʜʣ̔ʝʥʽ 

ʤʽʞ ʤʥʦʞʠʥʦʶ ʨʽʟʥʠʭ ʤʘʰʠʥ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʤʽʥʠ ʜʦʜʘʪʢʘ  

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʧʦʚʪʦʨʥʦʾ ʽʥʩʪʘʣʷʮʽʾ ʥʘ ʚʩʽʭ ʢʣʽʻʥʪʩʴʢʠʭ  

ʂʦʤʧ. ʩʝʨʚʝʨ 

ʂʦʤʧ. ʢʣʽʻʥʪ 
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ʢʦʤʧôʶʪʝʨʘʭ, ʱʦ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʠʭ ʚʠʪʨʘʪ, ʷʢʱʦ ʚ ʩʠʩʪʝʤʽ ʩʦʪʥʽ  

ʢʣ̔̒ ʥʪʽʚ. 

ʇʦʷʚʘ ʤʦʚʠ Java ʽ ʘʧʣʝʪʽʚ, ʱʦ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ, ʜʦʟʚʦʣʠʣʘ ʨʦʟ-

ʨʦʙʣʷʪʠ ʤʦʜʝʣʽ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʤʦʜʝ-

ʣʷʤʠ ʪʦʥʢʦʛʦ ʽ ʪʦʚʩʪʦʛʦ ʢʣʽʻʥʪʘ. ʏʘʩʪʠʥʘ ʧʨʦʛʨʘʤ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ 

ʜʦʜʘʪʦʢ, ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʥʘ ʢʣʽʻʥʪʩʴʢʽʡ ʤʘʰʠʥʽ ʷʢ ʘʧʣʝʪʠ 

Java ʽ ʪʠʤ ʩʘʤʠʤ ʨʦʟʚʘʥʪʘʞʠʪʠ ʩʝʨʚʝʨ. ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫ-

ʜʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ web-ʙʨʦʫʟʝʨʘ, ʱʦ ʟʘʧʫʩʢʘʻ ʘʧʣʝʪʠ Java.  

ʆʜʥʘʢ wʝb-ʙʨʦʫʟʝʨʠ ʚʽʜ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ ʥʘʚʽʪʴ ʨʽʟʥʽ ʚʝʨʩʽʾ  

web-ʙʨʦʫʟʝʨʽʚ ʚʽʜ ʦʜʥʦʛʦ ʚʠʨʦʙʥʠʢʘ ʥʝ ʟʘʚʞʜʠ ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʘ-

ʢʦʚʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʻ ʚʧʝʚ-

ʥʝʥʽʩʪʴ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʙʨʦʫʟʝʨʠ, ʩʫʤʽʩʥʽ ʟ Java. 

ʋ ʜʚʦʨʽʚʥʝʚʽʡ ʤʦʜʝʣʽ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʽʩʪʦʪʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʨʦʟ-

ʤʽʱʝʥʥʷ ʥʘ ʜʚʦʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ ʪʨʴʦʭ ʣʦʛʽʯʥʠʭ ʨʽʚʥʽʚ ï 

ʧʦʜʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʘ ʽ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ. ʊʘʢʽʡ ʤʦʜʝʣ ̔ 

ʚʣʘʩʪʠʚʽ ʧʨʦʙʣʝʤʠ ʟ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʶ ʘʙʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʷʢʱʦ 

ʦʙʨʘʥʦ ʤʦʜʝʣʴ ʪʦʥʢʦʛʦ ʢʣʽʻʥʪʘ, ʘʙʦ ʧʨʦʙʣʝʤʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʢʝʨʫʚʘʥ-

ʥʷʤ ʩʠʩʪʝʤʦʶ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʜʝʣʴ ʪʦʚʩʪʦʛʦ ʢʣʽʻʥʪʘ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʮʠʭ ʧʨʦʙʣʝʤ, ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʠʡ ʧʽʜʭʽʜ ʥʘ ʦʩʥʦʚʽ ʪʨʠʨʽʚʥʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʢʣʽ̒ ʥʪ/ʩʝʨʚʝʨ  

(ʨʠʩ. 6.7). ʋ ʮʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʨʽʚʥʷʤ ʧʦʜʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʘ ʽ 

ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʢʨʝʤʽ ʧʨʦʮʝʩʠ. 

 

 

ʈʠʩ. 6.7. ʊʨʠʨʽʚʥʝʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ 

 

ɸʨʭʽʪʝʢʪʫʨʘ ʇɿ, ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʪʨʠʨʽʚʥʝʚʽʡ ʤʦʜʝʣʽ ʢʣʽ-

ʻʥʪ/ʩʝʨʚʝʨ, ʥʝ ʧʦʪʨʝʙʫ ̒ʦʙô̒ ʜʥʘʥʥ ̫ʚ ʤʝʨʝʞʫ ʮʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʩʠʩʪʝʤ. ʅʘ ʦʜʥʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ-ʩʝʨʚʝʨʽ ʤʦʞʥʘ ʟʘʧʫʩʪʠʪʠ ʜʦʜʘʪʦʢ ʥʘ 

ʚʠʢʦʥʘʥʥʷ, ʘ ʜʘʥʠʤʠ ʢʝʨʫʶʪʴ ʦʢʨʝʤʽ ʣʦʛʽʯʥʽ ʩʝʨʚʝʨʠ. ʋʪʽʤ, ʷʢʱʦ 

ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʘʪʴʩʷ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʚʠʢʦʥʘʥʥʷ ʜʦʜʘ-

ʪʢʘ ʽ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ ʽ ʚʠʢʦʥʫʚʘʪʠ ʾʭ ʥʘ ʨʽʟʥʠʭ ʧʨʦʮʝʩʦʨʘʭ. 

ɹʘʥʢʽʚʩʴʢʫ ʩʠʩʪʝʤʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʪʝʨʥʝʪ-ʩʝʨʚʽʩʠ, ʤʦʞʥʘ 

ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʨʽʚʥʝʚʦ ʾʘʨʭʽʪʝʢʪʫʨʠ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ. 

ɹʘʟʘ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʷʢʘ ʨʦʟʤʽʱʝʥʘ ʥʘ ʛʦʣʦʚʥʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ, 

ʥʘʜʘʻ ʩʝʨʚʽʩʠ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ, web-cepʚep ʧʽʜʪʨʠʤʫʻ ʩʝʨʚʽʩʠ ʜʦ-
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ʜʘʪʢʘ, ʥʘʧʨʠʢʣʘʜ ʟʘʩʦʙʠ ʧʝʨʝʚʝʜʝʥʥʷ ʛʨʦʰʝʡ, ʛʝʥʝʨʘʮʽʶ ʟʚʽʪʽʚ, ʦʧ-

ʣʘʪʠ ʨʘʭʫʥʢʽʚ ʽ ʪ.ʽʥ. ɸ ʢʦʤʧôʁ ʪʝʨ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʽʥʪʝʨʥʝʪ-ʙʨʦʫʟʝʨʦʤ 

ʻ ʢʣʽʻʥʪʦʤ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.8, ʮʷ ʩʠʩʪʝʤʘ ʤʘʩʰʪʘʙʦʚʘʥʘ, ʦʩʢʽ-

ʣʴʢʠ ʚ ʥʝʾ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʦ ʜʦʜʘʪʠ ʥʦʚʽ web-ʩʝʨʚʝʨʠ ʚ ʨʘʟʽ ʟʙʽʣʴ-

ʰʝʥʥ̫ ʢ̔ʣʴʢʦʩʪʽ ʢʣʽʻʥʪʽʚ. 

 

 

ʈʠʩ. 6.8. ʈʦʟʧʦʜʽʣʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʙʘʥʢʽʚʩʴʢʦʾ ʩʠʩʪʝʤʠ  

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʨʥʝʪ-cepʚeʨʘ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʠʨʽʚʥʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʚ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʜʦʟʚʦ-

ʣ̫ ʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʤʽʞ web-ʩʝʨʚʝʨʦʤ ʽ ʩʝʨʚʝʨʦʤ 

ʙʘʟʠ ʜʘʥʠʭ. ɺʟʘʻʤʦʜʽ ʁʤʽʞ ʮʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ ʙʫʜʫʚʘ-

ʪʠ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ ɯʥʪʝʨʥʝʪʫ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʴʰ ʰʚʠʜʢʽ 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʦʪʦʢʦʣʠ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ. ɯʥʬʦʨʤʘʮʽʶ ʚʽʜ ʙʘʟʠ ʜʘ-

ʥʠʭ ʦʙʨʦʙʣʷʻ ʝʬʝʢʪʠʚʥʝ ʧʨʦʤʽʞʥʝ ʇɿ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʟʘʧʠʪʠ ʜʦ ʙʘ-

ʟʠ ʜʘʥʠʭ ʤʦʚʦʶ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʧʠʪʽʚ SQL. 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʪʨʠʨʽʚʥʝʚʫ ʤʦʜʝʣʴ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʤʦʞʥʘ ʧʝ-

ʨʝʚʝʩʪʠ ʚ ʙʘʛʘʪʦʨʽʚʥʝʚʫ, ʜʦʜʘʚʰʠ ʚ ʩʠʩʪʝʤʫ ʜʦʜʘʪʢʦʚʽ ʩʝʨʚʝʨʠ. ɹʘ-

ʛʘʪʦʨʽʚʥʝʚʽ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʪʘʤ, ʜʝ ʜʦʜʘʪʢʘʤ ʥʝ-

ʦʙʭʽʜʥʦ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʚ ʨʽʟʥʠʭ ʙʘʟʘʭ 

ʜʘʥʠʭ. ʊʫʪ ʦʙô̒ ʜʥʫʚʘʣʴʥʠʡ ʩʝʨʚʝʨ ʨʦʟʤʽʫɦʻʪʴʩʷ ʤʽʞ ʩʝʨʚʝʨʦʤ, ʥʘ 

ʷʢʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʜʦʜʘʪʦʢ, ʽ ʩʝʨʚʝʨʘʤʠ ʙʘʟ ʜʘʥʠʭ. ʆʙô̒ ʜʥʫʚʘʣʴʥʠʡ 

ʩʝʨʚʝʨ ʟʙʠʨʘʻ ʨʦʟʧʦʜʽʣʝʥʽ ʜʘʥʽ ʽ ʧʦʜʘ̒ ʾʭ ʫ ʜʦʜʘʪʦʢ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʥʝʤʦʚʙʠ ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʦʜʥʽʡ ʙʘʟʽ ʜʘʥʠʭ. 

ʈʦʟʨʦʙʥʠʢʠ ʘʨʭʽʪʝʢʪʫʨ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ, ʦʙʠʨʘʶʯʠ ʥʘʡʙʽʣʴʰ ʧʨʠ-

ʜʘʪʥʫ, ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʬʘʢʪʦʨʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʘʨʭʽʪʝʢʪʫʨʠ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 6.2. 
 

ʊʘʙʣʠʮʷ 6.2  



 154 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ 

ɸʨʭʽʪʝʢʪʫʨʘ ɼʦʜʘʪʢʠ 

ɼʚʦʨʽʚʥʝʚʘ  
ʘʨʭʽʪʝʢʪʫʨʘ  
ʪʦʥʢʦʛʦ ʢʣʽʥ̒ʪʘ 

ʅʘʩʣʽʜʫʚʘʥʽ ʩʠʩʪʝʤʠ, ʫ ʷʢʠʭ ʥʝʜʦʮʽʣʴʥʦ ʨʦʟʜʽʣʷʪʠ ʚʠʢʦ-
ʥʘʥʥʷ ʜʦʜʘʪʢʽʚ ʽ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ. 
ɼʦʜʘʪʢʠ ʟ ʽʥʪʝʥʩʠʚʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ, ʥʘʧʨʠʢʣʘʜ ʢʦʤ-
ʧʽʣʷʪʦʨʠ, ʘʣʝ ʟ ʥʝʟʥʘʯʥʠʤ ʦʙʩʷʛʦʤ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ. 
ɼʦʜʘʪʢʠ, ʫ ʷʢʠʭ ʦʙʨʦʙʣʷʶʪʴʩʷ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʜʘʥʠʭ  
(ʟʘʧʠʪʠ), ʘʣʝ ʟ ʥʝʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ ʦʙʯʠʩʣʝʥʴ ʫ ʩʘʤʦʤʫ 
ʜʦʜʘʪʢʫ 

ɼʚʦʨʽʚʥʝʚʘ  
ʘʨʭʽʪʝʢʪʫʨʘ 
ʪʦʚʩʪʦʛʦ  
ʢʣʽ̒ʥʪʘ 

ɼʦʜʘʪʢʠ, ʫ ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯʫ ʧʦʪʨʽʙʥʝ ʽʥʪʝʥʩʠʚʥʝ ʦʙʨʦʙ-
ʣʝʥʥʷ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʘʙʦ ʙʽʣʴʰʽ 
ʦʙʩʷʛʠ ʦʙʯʠʩʣʝʥʥʷ). 
ɼʦʜʘʪʢʠ ʟ ʚʽʜʥʦʩʥʦ ʧʦʩʪʽʡʥʠʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʽʡ ʥʘ ʙʦʮʽ 
ʢʦʨʠʩʪʫʚʘʯʘ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʜʦʙʨʝ ʥʘʣʘ-
ʛʦʜʞʝʥʠʤ ʩʠʩʪʝʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ 

ʊʨʠʨʽʚʥʝʚʘ  
ʽ ʙʘʛʘʪʦʨʽʚʥʝʚʘ 
ʘʨʭʽʪʝʢʪʫʨʠ 
ʢʣʽʻʥʪ/ʩʝʨʚʝʨ 

ɺʝʣʠʢʽ ʜʦʜʘʪʢʠ ʽʟ ʩʦʪʥʷʤʠ ʽ ʪʠʩʷʯʘʤʠ ʢʣʽʻʥʪʽʚ. 
ɼʦʜʘʪʢʠ, ʫ ʷʢʠʭ ʯʘʩʪʦ ʟʤʽʥʶʶʪʴʩʷ ʽ ʜʘʥʽ, ʽ ʤʝʪʦʜʠ ʦʙʨʦʙ-
ʣʝʥʥʷ. 
ɼʦʜʘʪʢʠ, ʫ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʟ ʙʘʛʘʪʴʦʭ 
ʜʞʝʨʝʣ 

 

6.3. ɸʨʭʽʪʝʢʪʫʨʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ 

ʋ ʤʦʜʝʣʽ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʠʩʪʝʤʠ ʢʣʽʻʥʪʠ ʽ ʩʝʨʚʝʨʠ 

ʨʦʟʨʽʟʥʶʶʪʴʩʷ. ʂʣʽʻʥʪ ʟʘʧʠʪʫʻ ʩʝʨʚʽʩʠ ʣʠʰʝ ʚ ʩʝʨʚʝʨʘ, ʘʣʝ ʥʝ ʚ ʽʥ-

ʰʠʭ ʢʣʽʻʥʪʽʚ; ʩʝʨʚʝʨʠ ʤʦʞʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʢʣʽʻʥʪʠ ʽ ʟʘʧʠʪʫʚʘ-

ʪʠ ʩʝʨʚʽʩʠ ʚ ʽʥʰʠʭ ʩʝʨʚʝʨʽʚ, ʘʣʝ ʥʝ ʚ ʢʣʽʻʥʪʽʚ; ʢʣʽʻʥʪʠ ʧʦʚʠʥʥʽ ʟʥʘ-

ʪʠ ʧʨʦ ʩʝʨʚʽʩʠ, ʥʘʜʘʚʘʥ ̔ʧʝʚʥʠʤʠ ʩʝʨʚʝʨʘʤʠ, ʽ ʧʨʦ ʪʝ, ʷʢ ʚʦʥʠ ʚʟʘ̒-

ʤʦʜʽʶʪʴ. ʊʘʢʘ ʤʦʜʝʣʴ ʙʽʣʴʰ ʧʨʠʜʘʪʥʘ ʜʣʷ ʙʘʛʘʪʴʦʭ ʪʠʧ̔ʚ ʜʦʜʘʪʢʽʚ, 

ʘʣʝ ʚʦʜʥʦʯʘʩ ʦʙʤʝʞʫʻ ʨʦʟʨʦʙʥʠʢʽʚ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʤʫʰʝʥʽ ʚʠʨʽʰʫʚʘ-

ʪʠ, ʜʝ ʥʘʜʘʚʘʪʠ ʩʝʨʚʽʩʠ. ɺʦʥʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʤʘʩʰʪʘ-

ʙʦʚʘʥʽʩʪʴ ʽ ʨʦʟʨʦʙʠʪʠ ʟʘʩʦʙʠ ʚʢʣʶʯʝʥʥʷ ʢʣʽʻʥʪʽʚ ʫ ʩʠʩʪʝʤʫ ʥʘ ʨʦʟ-

ʧʦʜʽʣʝʥʠʭ ʩʝʨʚʝʨʘʭ. 

ɿʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʡ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩ-

ʪʝʤ, ʧʦʣʷʛʘʻ ʚ ʫʩʫʥʝʥʥʽ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ ʩʝʨʚʝʨʦʤ ʽ ʨʦʟ-

ʨʦʙʣʝʥʥʽ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙôʻʢʪʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʮʽʻʾ ʘʨʭʽʪʝʢʪʫʨʠ (ʨʠʩ. 6.9) ʩʠʩʪʝʤʠ ʻ 

ʦʙôʻʢʪʠ, ʱʦ ʥʘʜʘʶʪʴ ʥʘʙʽʨ ʩʝʨʚʽʩʽʚ ʯʝʨʝʟ ʩʚʦʾ ʽʥʪʝʨʬʝʡʩʠ. ɯʥʰʽ ʦʙôʻʢʪʠ 

ʚʠʢʣʠʢʘʶʪʴ ʮʽ ʩʝʨʚʽʩʠ, ʥʝ ʨʦʟʜʽʣʷʶʯʠ ʢʣʽʻʥʪʘ ʽ ʩʝʨʚʝʨʘ. 
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ʈʠʩ. 6.9. ɸʨʭʽʪʝʢʪʫʨʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ 

 

ʆʙô̒ ʢʪʠ ʤʦʞʫʪʴ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ ʨʽʟʥʠʭ ʢʦʤʧôʁ ʪʝʨʘʭ ʫ ʤʝʨʝʞʽ 

ʽ ʚʟʘʻʤʦʜʽʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʤʽʞʥʦʛʦ ʇɿ. ɿʘ ʘʥʘʣʦʛʽʻʶ ʽʟ ʩʠʩʪʝ-

ʤʥʦʶ ʰʠʥʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʘʪʠ ʨʽʟʥʽ ʧʨʠʩʪʨʦʾ ʽ ʧʽʜʪʨʠʤʫʚʘ-

ʪʠ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʧʨʦʤʽʞʥʝ ʇɿ ʤʦʞʥʘ ʨʦʟʛ-

ʣ̫ʜʘʪʠ ʷʢ ʰʠʥʫ ʇɿ. ɺʦʥʘ ʥʘʜʘʻ ʥʘʙʽʨ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʁʪʴ 

ʦʙô̒ ʢʪʘʤ ʚʟʘʻʤʦʜʽʷʪʠ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʜʦʜʘʚʘʪʠ ʘʙʦ ʚʠʜʘʣʷʪʠ ʾʭ ʽʟ  

ʩʠʩʪʝʤʠ. ʇʨʦʤʽʞʥʝ ʇɿ ʥʘʟʠʚʘʶʪʴ ʙʨʦʢʝʨʦʤ ʟʘʧʠʪʽʚ ʜʦ ʦʙô̒ ʢʪʽʚ. 

ʁʦʛʦ ʟʘʚʜʘʥʥʷ ï ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ.  

ʇʝʨʝʚʘʛʠ ʤʦʜʝʣʽ ʘʨʭʽʪʝʢʪʫʨʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ. 

1. ʅʝʚʘʞʣʠʚʦ ʜʝ ʽ ʷʢ ʙʫʜʫʪʴ ʥʘʜʘʚʘʪʠʩʷ ʩʝʨʚʽʩʠ. ʆʙô̒ ʢʪʠ, ʱʦ ʥʘ-

ʜʘʶʪʴ ʩʝʨʚʽʩʠ, ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ (ʚʫʟʣʽ) ʤʝ-

ʨʝʞʽ. ʆʪʞʝ, ʤʦʜʝʣ ɹʪʦʚʩʪʦʛʦ ʢʣʽʻʥʪʘ ʪʘ ʤʦʜʝʣʴ ʪʦʥʢʦʛʦ ʢʣʽʻʥʪʘ ʨʦʟ-

ʨʽʟʥʷʶʪʴʩʷ ʤʘʣʦ, ʪʦʤʫ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʟʘʟʜʘʣʝʛʽʜʴ ʧʣʘʥʫʚʘʪʠ ʨʦʟʤʽ-

ʱʝʥʥʷ ʦʙô̒ ʢʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʘ. 

2. ʉʠʩʪʝʤʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʚʽʜʢʨʠʪʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ 

ʜʦʜʘʚʘʪʠ ʚ ʩʠʩʪʝʤʫ ʥʦʚʽ ʨʝʩʫʨʩʠ.  

3. ʉʠʩʪʝʤʘ ʻ ʛʥʫʯʢʦ  ʁʽ ʤʘʩʰʪʘʙʦʚʘʥʦ .ʁ ɿ ̔ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʜʦʜʘʪʁɹ ʩʷ ʥʦʚʽ ʦʙô̒ ʢʪʠ ʙʝʟ ʟʫʧʠʥʝʥʥʷ ʨʦʙʦʪʠ 

ʽʥʰʠʭ ʾʾ ʦʙô̒ ʢʪʽʚ. 

4. ʉʠʩʪʝʤʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙô̒ ʢʪʽʚ, ʱʦ ʤʽʛʨʫʶʪʴ ʫ ʤʝʨʝʞʽ ʟʘ ʟʘ-

ʧʠʪʘʤʠ, ʜʠʥʘʤʽʯʥʦ ʧʝʨʝʢʦʥʬʽʛʫʨʫʪ̒ɹ ʩ.̫ ʆʙô̒ ʢʪʠ, ʱʦ ʥʘʜʘʶʪʴ ʩʝʨ-
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ʚʽʩʠ, ʤʽʛʨʫʪʁɹ ʥʘ ʪʦʡ ʩʘʤʠʡ ʧʨʦʮʝʩʦʨ, ʱʦ ʡ ʦʙô̒ ʢʪʠ, ʱʦ ʟʘʧʠʪʫʶʪʴ 

ʩʝʨʚʽʩʠ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪ̔ ʩʠʩʪʝʤʠ. 

ʋ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʘʨʭʽʪʝʢʪʫʨʫ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʦʙô̒ ʢʪʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʜʚʽʡʥʦ: ʷʢ ʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʽ ʷʢ 

ʢʣ̔̒ ʥʪ/ ʩʝʨʚʝʨʥʫ ʩʠʩʪʝʤʫ. 

ʃʦʛʽʯʥʘ ʤʦʜʝʣ ɹʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʽ ʧʣʘʥʫʚʘ-

ʪʠ ʩʠʩʪʝʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʜʦʜʘʪʢʘ ʦʧʠʩʫʻʪʴʩʷ 

ʚ ʪʝʨʤʽʥʘʭ ʽ ʢʦʤʙʽʥʘʮʽʷʭ ʩʝʨʚʽʩʽʚ. ʇʦʪʽʤ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʧʦʩʦʙʠ 

ʥʘʜʘʥʥʷ ʩʝʨʚʽʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʢʽʣʴʢʦʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ. ʅʘ 

ʮʴʦʤʫ ʨʽʚʥʽ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʝʢʪʫʶʪʴ ʚʝʣʠʢʦʤʦʜʫʣʴʥʽ ʦʙô̒ ʢʪʠ, ʷʢʽ 

ʥʘʜʘʶʪʴ ʩʝʨʚʽʩʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʢʦʥʢʨʝʪʥʦʾ ʜʽʣʷʥʢʠ 

ʜʦʜʘʪʢʘ.  

ʋ ʢʣʽʻʥʪ/ʩʝʨʚʝʨʥʽʡ ʩʠʩʪʝʤʽ ʢʣʽʻʥʪʠ ʽ ʩʝʨʚʝʨʠ ʨʝʘʣʽʟʦʚʘʥʽ ʷʢ ʨʦʟ-

ʧʦʜʽʣʝʥʽ ʦʙô̒ ʢʪʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪ ɹʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʾ ʰʠʥʠ. 

ɿʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʣʝʛʢʦ ʟʘʤʽʥʠʪʠ ʩʠʩʪʝʤʫ, ʥʘʧʨʠʢʣʘʜ ʜʚʦʨʽʚʥʝʚʫ ʥʘ 

ʙʘʛʘʪʦʨʽʚʥʝʚʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʽ ʩʝʨʚʝʨ, ʥʽ ʢʣʽʻʥʪ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʦʜʥʦʤʫ ʦʙô̒ ʢʪʽ, ʦʜʥʘʢ ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʟ ʤʥʦʞʠʥʠ 

ʥʝʚʝʣʠʢʠʭ ʦʙô̒ ʢʪʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʥʘʜʘʻ ʧʝʚʥʽ ʩʝʨʚʩ̔ʠ. 

ʇʨʠʢʣʘʜʦʤ ʩʠʩʪʝʤʠ, ʜʣʷ ʷʢʦʾ ʧʨʠʜʘʪʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʨʦʟʧʦʜʽʣʝ-

ʥʠʭ ʦʙô̒ ʢʪʽʚ,  ̒ʩʠʩʪʝʤʘ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʙʘʟʘʭ ʜʘʥʠʭ (ʨʠʩ. 6.10). ʋ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʙʫʜʴ-ʷʢʫ ʙʘʟʫ ʜʘʥʠʭ  

ʤʦʞʥʘ ʧʦʜʘʪʠ ʷʢ ʦʙô̒ ʢʪ ʟ ʽʥʪʝʨʬʝʡʩʦʤ, ʱʦ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ 

çʪʽʣʴʢʠ ʯʠʪʘʥʥʷè. ʂʦʞʥʠʡ ʟ ʦʙô̒ ʢʪʽʚ-ʽʥʪʝʛʨʘʪʦʨʽʚ ʟʙʠʨʘ ̒ʽʥʬʦʨʤʘ-

ʮʽʶ ʟ ʙʘʟ ʜʘʥʠʭ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʪʠʧʽʚ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʜʘʥʠʤʠ. 

 

ɼʠʩʧʣʝʡ

ɹʘʟʘ 

ʜʘʥʠʭ 1

ɹʘʟʘ 

ʜʘʥʠʭ 2

ɹʘʟʘ 

ʜʘʥʠʭ 3

ɯʥʪʝʛʨʘʪʦʨ 1

ɯʥʪʝʛʨʘʪʦʨ 2

ɻʝʥʝʨʘʪʦʨ 

ʟʚʽʪʽʚ

ɺʽʟʫʘʣʽʟʘʪʦʨ
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ʆʙô̒ ʢʪ-ʚ̔ ʟʫʘʣʽʟʘʪʦʨ ʚʟʘʻʤʦʜʽʻ ʟ ʦʙô̒ ʢʪʘʤʠ-ʽʥʪʝʛʨʘʪʦʨʘʤʠ ʜʣʷ 

ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʜ̫ʽ ʘʙʦ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʽʚ ʟʘ 

ʘʥʘʣʽʟʦʚʘʥʠʤʠ ʜʘʥʠʤʠ. ʊʘʢʦʤʫ ʪʠʧʫ ʜʦʜʘʪʢʽʚ ʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ ʘʨ-

ʭʽʪʝʢʪʫʨʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ ʥʽʞ ʘʨʭʽʪʝʢʪʫʨʘ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʟ 

ʪʨʴʦʭ ʧʨʠʯʠʥ. 

1. ʎ̔ ʩʠʩʪʝʤʠ ʥʘ ʚʽʜʤʽʥʫ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜ ʩʠʩʪʝʤʠ ʙʘʥʢʦʤʘʪʽʚ ʥʝ 

ʤʘʁʪʴ ʦʜʥʦʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʩʝʨʚʽʩʫ, ʥʘ ʷʢʦʤʫ ʙʫʣʠ ʙ ʟʦʩʝʨʝʜʞʝʥʽ 

ʚʩʽ ʩʝʨʚʽʩʠ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ. 

2. ɿʙʽʣʴʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʙʘʟ ʜʘʥʠʭ ʤʦʞʥʘ ʥʝ ʧʝʨʝʨʠ-

ʚʘʶʯʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ, ʦʩʢʽʣʴʢʠ ʢʦʞʥʘ ʙʘʟʘ ʜʘʥʠʭ ʷʚʣʷʻ ʩʦʙʦʶ ʦʙôʻʢʪ, 

ʷʢʠʡ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʧʨʦʱʝʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʱʦ ʢʝʨʫʻ ʜʦʩʪʫʧʦʤ ʜʦ 

ʜʘʥʠʭ. ɼʦʩʪʫʧʥʽ ʙʘʟʠ ʜʘʥʠʭ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʨʽʟʥʠʭ ʤʘʰʠʥʘʭ. 

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʦʙô̒ ʢʪʽʚ-ʽʥʪʝʛʨʘʪʦʨʽʚ ʤʦʞʥʘ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʥʦʚʽ ʪʠʧʠ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʜʘʥʠʤʠ. 

ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʘʨʭʽʪʝʢʪʫʨʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ ʻ ʪʝ, ʱʦ 

ʾʭ ʩʢʣʘʜʥʽʰʝ ʧʨʦʝʢʪʫʚʘʪʠ, ʥʽʞ ʩʠʩʪʝʤʠ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ. ɺʠʷʚʣʷʻʪʴʩʷ, 

ʱʦ ʩʠʩʪʝʤʠ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʝ ʧʨʠʨʦʜʥʠʡ ʧʽʜʭʽʜ 

ʜʦ ʩʪʚʦʨʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ. ʋ ʥʴʦʤʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚʟʘʻ-

ʤʠʥʠ ʤʽʞ ʣʶʜʴʤʠ, ʟʘ ʷʢʠʭ ʦʜʥʽ ʣʶʜʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʩʣʫʛʘʤʠ ʽʥ-

ʰʠʭ ʣʶʜʝʡ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʥʘʜʘʥʥʽ ʢʦʥʢʨʝʪʥʦ ʾʧʦʩʣʫʛʠ. 

ʅʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʝ ʨʦʟʨʦʙʣʷʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ. 

6.4. ɸʨʭʽʪʝʢʪʫʨʘ ʙʨʦʢʝʨʽʚ ʟʘʧʠʪʽʚ ʜʦ ʟʘʛʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ ʥʝʦʙʭʽʜʥʝ 

ʧʨʦʤʽʞʥʝ ʇɿ (ʙʨʦʢʝʨʠ ʟʘʧʠʪʽʚ ʜʦ ʦʙô̒ ʢʪʽʚ), ʱʦ ʦʨʛʘʥʽʟʦʚʫʻ ʚʟʘʻʤʦ-

ʜʽʶ ʤʽʞ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ. ʊʫʪ ʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ 

ʧʝʚʥʠʭ ʧʨʦʙʣʝʤ, ʦʩʢʽʣʴʢʠ ʦʙô̒ ʢʪʠ ʚ ʩʠʩʪʝʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦ-

ʚʘʥʽ ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʟʘʧʫʩʢʘʪʠʩʷ ʥʘ ʨʽʟʥʠʭ 

ʧʣʘʪʬʦʨʤʘʭ ʽ ʾʭ ʽʤʝʥʘ ʥʝ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ ʚʩʽʤ ʽʥʰʠʤ ʦʙô̒ ʢʪʘʤ ʩʠʩ-

ʪʝʤʠ. ʊʦʤʫ ʧʨʦʤʽʞʥʝ ʇɿ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʫ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʧʦʩʪʽʡʥʦʾ ʚʟʘʻʤʦʜʽ ʾʦʙô̒ ʢʪʽʚ. 

ʅʘʪʝʧʝʨ ʧʽʜʪʨʠʤʫʶʪʴ ʨʦʟʧʦʜʽʣʝʥ ̔ʦʙô̒ ʢʪʥ ̔ʦʙʯʠʩʣʝʥʥ ̫ʜʚʘ ʦʩ-

ʥʦʚʥ ̔ʩʪʘʥʜʘʨʪʠ ʧʨʦʤʽʞʥʦʛʦ ʇɿ. 

1. Common Object Request Broker Architecture (CORBA) ï ʘʨʭ̔-

ʪʝʢʪʫʨʘ ʙʨʦʢʝʨʽʚ ʟʘʧʠʪʽʚ ʜʦ ʟʘʛʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ. ʎʝ ʥʘʙʽʨ ʩʪʘʥʜʘʨʪʽʚ 

ʜʣʷ ʧʨʦʤʽʞʥʦʛʦ ʇɿ, ʨʦʟʨʦʙʣʝʥʠʡ ʛʨʫʧʦʶ ʟ ʢʝʨʫʚʘʥʥʷ ʦʙô̒ ʢʪʘʤʠ 

(Object Management Group, OMG). ʉʪʘʥʜʘʨʪʠ CORBA ʧʽʜʪʨʠʤʫ-

ʶʪʴʩʷ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ UNIX ʽ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʽʜ 
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Microsoft. ʉʪʘʥʜʘʨʪʠ CORBA ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʤʘʰʠʥʦʥʝʟʘ-

ʣʝʞʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʥʠʭ ʦʙʯʠʩʣʝʥʴ. ɯʩʥʫʻ ʙʝʟʣʽʯ 

ʨʝʘʣʽʟʘʮʽʡ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ.  

2. Distributed Component Object Model (DCOM) ï ʦʙô̒ ʢʪʥʘ ʤʦ-

ʜʝʣʴ ʨʦʟʧʦʜʽʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. DCOM ʷʚʣʷʻ ʩʦʙʦʶ ʩʪʘʥʜʘʨʪ, ʨʦʟ-

ʨʦʙʣʝʥʠʡ ʽ ʨʝʘʣʽʟʦʚʘʥʠʡ ʢʦʤʧʘʥʽʻʶ Microsoft ʽ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʾʾ 

ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ʎ  ̫ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʤʝʥʰ ʫʥʽ-

ʚʝʨʩʘʣʴʥʘ, ʥʽʞ CORBA ʽ ʧʨʦʧʦʥʫʻ ʙʽʣʴʰ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʝ-

ʨʝʞʝʚʠʭ ʚʟʘʻʤʦʜʽʡ. ʅʘʪʝʧʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ DCOM ʦʙʤʝʞʫ̒ ʪʴʩʷ 

ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ Microsoft. 

CORBA, DCOM ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʧʨʠʢʣʘʜ RMI (Remote 

Method Invocation ï ʚʠʢʣʠʢ ʚʽʜʜʘʣʝʥʦʛʦ ʤʝʪʦʜʫ, ʪʝʭʥʦʣʦʛʽʷ ʧʦʙʫʜʦ-

ʚʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʦʜʘʪʢʽʚ ʤʦʚʦʶ Java), ʙʫʜʫʪʴ ʧʦʩʪʫʧʦʚʦ ʟʙʣʠʞʘ-

ʪʠʩʷ ʽ ʮʝ ʟʙʣʠʞʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʘʭ CORBA. ʊʦʤʫ ʥʝʤʘʻ 

ʧʦʪʨʝʙʠ ʚ ʝɦ ʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʽ. ʈʽʟʥʽ ʩʪʘʥʜʘʨʪʠ ʩʪʘʶʪʴ ʧʝʨʝʰʢʦ-

ʜʦʶ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 

OMG ʻ ʢʦʥʩʦʨʮʽʫʤʦʤ ʬʽʨʤ-ʚʠʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʽ ʘʧʘʨʘʪʥʦ-

ʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʪʘʢʽ ʢʦʤʧʘʥʽʾ, ʷʢ Sun, Hewlett-Packard ʽ 

IBM (ʧʦʥʘʜ 500 ʢʦʤʧʘʥʽʡ). ʈʦʣʴ OMG ï ʩʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ 

ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʨʦʟʨʦʙʦʢ, ʘ ʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʨʝ-

ʘʣʽʟʘʮʽʡ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʉʪʘʥʜʘʨʪʠ ʧ̔ʜʪʨʠʤʫʶʪʴ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʽ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʥʘ wʝb-

ʚʫʟʣʽ OMG. ɻʨʫʧʘ ʚʠʟʥʘʯʘʻ ʥʝ ʪʽʣʴʢʠ ʩʪʘʥʜʘʨʪʠ CORBA, ʘʣʝ ʡ ʽʥʰʽ 

ʩʪʘʥʜʘʨʪʠ, ʚʢʣʶʯʘʶʯʠ ʤʦʚʫ ʤʦʜʝʣʚʁʘʥʥʷ UML. 

ʇʦʜʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʦʜʘʪʢʽʚ ʫ ʤʝʞʘʭ CORBA ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 6.11. 

 

 

ʈʠʩ. 6.11. ʉʪʨʫʢʪʫʨʘ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʜʦʜʘʪʢʘ, ʟʘʩʥʦʚʘʥʦʛʦ 

ʥʘ ʩʪʘʥʜʘʨʪʘʭ CORBA 

ʆʙôʻʢʪʠ-ʜʦʜʘʪʢʠ 
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ʉʪʘʥʜʘʨʪʠ CORBA ʦʧʠʩʫʶʪʴ ʯʦʪʠʨʠ ʦʩʥʦʚʥ ̔ʝʣʝʤʝʥʪʠ. 

1. ʄʦʜʝʣʴ ʦʙô̒ ʢʪʽʚ, ʫ ʷʢʽʡ ʦʙô̒ ʢʪ CORBA ʽʥʢʘʧʩʫʣʶʻ ʩʪʘʥʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʯʽʪʢʦʛʦ ʦʧʠʩʫ ʤʦʚʦʶ IDL (Interface Definition Language) ï 

ʤʦʚʦʶ ʦʧʠʩʫ ʽʥʪʝʨʬʝʡʩʽʚ. 

2. ɹʨʦʢʝʨ ʟʘʧʠʪʽʚ ʜʦ ʦʙô̒ ʢʪʽʚ (Object Request Broker ï ORB), ʱʦ 

ʢʝʨʫʻ ʟʘʧʠʪʘʤʠ ʜʦ ʩʝʨʚʽʩʽʚ ʦʙô̒ ʢʪʽʚ. ORB ʨʦʟʤʽʱʫ̒  ʦʙô̒ ʢʪʠ, ʦɦ ʥʘ-

ʜʘʶʪʴ ʩʝʨʚʽʩʠ, ʛʦʪʫ̒  ʾʭ ʜʦ ʦʪʨʠʤʘʥʥʷ ʟʘʧʠʪʽʚ, ʧʝʨʝʜʘʻ ʟʘʧʠʪ ʩʝʨʚʽʩʫ 

ʽ ʧʦʚʝʨʪʘʻ ʨʝʟʫʣʴʪʘʪʠ ʦʙô̒ ʢʪʫ, ʷʢʠʡ ʟʨʦʙʠʚ ʟʘʧʠʪ. 

3. ʉʫʢʫʧʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʩʝʨʚʽʩʽʚ ʦʙô̒ ʢʪʽʚ, ʧʦʪʨʽʙʥʠʭ ʙʘʛʘʪʴʦʤ 

ʨʦʟʧʦʜʽʣʝʥʠʤ ʜʦʜʘʪʢʘʤ. ʇʨʠʢʣʘʜʘʤʠ  ̒ʩʣʫʞʙʠ ʢʘʪʘʣʦʛʽʚ, ʩʝʨʚʽʩʠ 

ʪʨʘʥʟʘʢʮʽʡ ʽ ʩʝʨʚʽʩʠ ʧʽʜʪʨʠʤʘʥʥʷ ʪʠʤʯʘʩʦʚʠʭ ʦʙô̒ ʢʪʽʚ. 

4. ʉʫʢʫʧʥʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʚʝʨʭʥʴʦ-

ʤʫ ʨʽʚʥʽ ʦʩʥʦʚʥʠʭ ʩʝʨʚʽʩʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʚʝʨʪʠʢʘʣʴʥʠʤʠ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʢʦʥʢʨʝʪʥʦʾ ʛʘʣʫʟʽ, ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʠʤʠ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʚ ʙʘʛʘ-

ʪʴʦʭ ʧʨʦʛʨʘʤʥʠʭ ʜʦʜʘʪʢʘʭ.  

ʋ ʤʦʜʝʣʽ CORBA ʦʙô̒ ʢʪ ʥ̔ʢʘʧʩʫʣʶ  ̒ʘʪʨʠʙʫʪʠ ʽ ʩʝʨʚʽʩʠ ʷʢ ʟʚʠ-

ʯʘʡʥʠʡ ʦʙô̒ ʢʪ. ɺ ʦʙô̒ ʢʪʘʭ CORBA ʤʘʻ ʪʘʢʦʞ ʫʪʨʠʤʫʚʘʪʠʩʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʨʽʟʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʱʦ ʦʧʠʩʫʶʪʴ ʛʣʦʙʘʣʴʥʽ ʘʪʨʠʙʫʪʠ ʡ ʦʧʝ-

ʨʘʮʽʾ ʦʙô̒ ʢʪʘ. ɯʥʪʝʨʬʝʡʩʠ ʦʙô̒ ʢʪʽʚ CORBA ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʘʥʜʘʨʪ-

ʥʦ  ʁ ʫʥʽʚʝʨʩʘʣʴʥʦ  ʁ ʤʦʚʦ  ʁ ʦʧʠʩʫ ʽʥʪʝʨʬʝʡʩʽʚ IDL. ʗʢʱʦ ʦʜʠʥ 

ʦʙô̒ ʢʪ ʟʘʧʠʪʫʻ ʩʝʨʚʽʩʠ, ʥʘʜʘʚʘʥʽ ʽʥʰʠʤʠ ʦʙô̒ ʢʪʘʤʠ, ʚʽʥ ʦʪʨʠʤʫʻ  

ʜʦʩʪʫʧ ʜʦ ʮʠʭ ʩʝʨʚʽʩʽʚ ʯʝʨʝʟ IDL- ʥ̔ʪʝʨʬʝʡʩ. ʆʙô̒ ʢʪʠ CORBA ʤʘʶʪʴ 

ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ, ʥʘʟʚʘʥʠʡ IOR (Interoperable Object 

Reference ï ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʟʘʻʤʦʜʽʡʥʠʡ ʦʙô̒ ʢʪ). ʂʦʣʠ ʦʜʠʥ ʦʙô̒ ʢʪ 

ʚʽʜʧʨʘʚʣʷʻ ʟʘʧʠʪʠ ʜʣ ̫ʩʝʨʚʽʩʫ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʽʥʰʠʤ ʦʙô̒ ʢʪʘʤ, ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨ IOR. 

ɹʨʦʢʝʨʫ ʟʘʧʠʪʽʚ ʜʦ ʦʙô̒ ʢʪʽʚ ʚʽʜʦʤʽ ʦʙô̒ ʢʪʠ, ʱʦ ʟʘʧʠʪʫʶʪʴ ʩʝʨʚʽ-

ʩʠ ʽ ʾʭ ʽʥʪʝʨʬʝʡʩʠ. ɺʽʥ ʦʨʛʘʥʽʟʦʚʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. ɺʟʘʻ-

ʤʦʜʽʡʥʠʤ ʦʙô̒ ʢʪʘʤ ʥʝ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʨʦʟʤʽɦ ʝʥʥʷ ʽʥʰʠʭ ʦʙô̒ ʢʪʽʚ, ʘ 

ʪʘʢʦʞ ʾʭ ʨʝʘʣʽʟʘʮʽʶ. ɯʥʪʝʨʬʝʡʩ IDL ʚʽʜʦʢʨʝʤʣʶʻ ʦʙô̒ ʢʪʠ ʚʽʜ ʙʨʦʢʝ-

ʨʘ, ʨʝʘʣʽʟʘʮʽʶ ʦʙô̒ ʢʪʽʚ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʥ̔h ʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

ʅʘ ʨʠʩ. 6.12 ʧʦʢʘʟʘʥʦ, ʷʢ ʦʙô̒ ʢʪʠ Ol ʽ ʆ2 ʚʟʘʻʤʦʜʽʶʪʴ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʙʨʦʢʝʨʘ ʟʘʧʠʪʽʚ ʜʦ ʦʙô̒ ʢʪʽʚ. ɺʠʢʣʠʯʥʠʡ ʦʙô̒ ʢʪ Ol ʟʚô̫ ʟʘʥʠʡ 

ʽʟ ʟʘʛʣʫʰʢʦʶ stub IDL, ʱʦ ʚʠʟʥʘʯʘʻ ʽʥʪʝʨʬʝʡʩ ʦʙô̒ ʢʪʘ, ʷʢʠʡ ʥʘʜʘʻ 

ʩʝʨʚʽʩ.  
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ʈʠʩ. 6.12. ɺʟʘʻʤʦʜʽʷ ʦʙô̒ ʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʨʦʢʝʨʘ ʟʘʧʠʪʽʚ 
 

ʂʦʥʩʪʨʫʢʪʦʨ ʦʙô̒ ʢʪʘ O1 ʜʣʷ ʟʘʧʠʪʫ ʜʦ ʩʝʨʚʽʩʫ ʚʧʨʦʚʘʜʞʫʻ ʚʠ-

ʢʣʠʢʠ ʚ ʟʘʛʣʫʰʢʫ ʨʝʘʣʽʟʘʮʽʾ ʦʙô̒ ʢʪʘ. ʄʦʚʘ IDL ʻ ʨʦʟʰʠʨʝʥʥʷʤ ʉ. 

ʆʧʠʩ ʽʥʪʝʨʬʝʡʩʫ ʦʙô̒ ʢʪʘ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ IDL, ʤʦʞʣʠʚʦ ʡ ʽʥʠhʤʠ 

ʤʦʚʘʤʠ, ʥʘʧʨʠʢʣʘʜ, Ada ʘʙʦ COBOL. ɸʣʝ ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʘ 

ʚʜ̔ʧʦʚʽʜʥʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʧʽʜʪʨʠʤʢʘ. 

ʆʙô̒ ʢʪ, ʱʦ ʥʘʜʘʻ ʩʝʨʚʽʩ, ʟʚô̫ ʟʘʥʠʡ ʟ ʦʩʪʦʚʦʤ (skeleton) IDL, ʷʢʠʡ 

ʟʚôʷʟʫʻ ʽʥʪʝʨʬʝʡʩ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʩʝʨʚʽʩʽʚ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʢʦʣʠ ʩʝʨ-

ʚʽʩ ʚʠʢʣʠʢʘʻʪʴʩʷ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ, ʢʽʩʪʷʢ IDL ʪʨʘʥʩʣʶʻ ʚʠʢʣʠʢ ʜʦ 

ʩʝʨʚʽʩʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʤʦʚʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ ʨʝʘʣʽʟʘ-

ʮʽʾ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʝʪʦʜʫ ʘʙʦ ʧʨʦʮʝʜʫʨʠ ʦʩʪʦʚ ʪʨʘʥʩʣʶʻ ʨʝ-

ʟʫʣʴʪʘʪʠ ʚ ʤʦʚʫ IDL  ̔ ʚʦʥʠ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʧʨʠʡʥʷʪʦʤʫ 

ʦʙô̒ ʢʪʫ. ʗʢʱʦ ʦʙô̒ ʢʪ ʦʜʥʦʯʘʩʥʦ ʥʘʜʘʻ ʩʝʨʚʽʩʠ ʽʥʰʠʤ ʦʙô̒ ʢʪʘʤ ʘʙʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʝʨʚʽʩʠ, ʷʢʽ ʱʝ ʥʘʜʘʚʘʣʠʩʴ, ʡʦʤʫ ʧʦʪʨʽʙʥʽ ʽ IDL, ʽ ʟʘ-

ʛʣʫʰʢʘ IDL. ʆʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʘ ʚʩʽʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʦʙô̒ ʢʪʘʤ. 

ɹʨʦʢʝʨ ʟʘʧʠʪʽʚ ʜʦ ʦʙô̒ ʢʪʽʚ ʟʘʟʚʠʯʘʡ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʥʝ ʫ ʚʠʛʣʷʜʽ 

ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʷʢ ʢʘʨʢʘʩ, ʱʦ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʨʝʘʣʽʟʘʮʽʻʶ 

ʦʙô̒ ʢʪʽʚ. ʊʦʤʫ ʚ ʨʦʟʧʦʜʽʣʝʥʽʡ ʩʠʩʪʝʤʽ ʢʦʞʥʠʡ ʢʦʤʧôʁ ʪʝʨ, ʥʘ ʷʢʦʤʫ 

ʧʨʘʮʶʶʪʴ ʦʙô̒ ʢʪʠ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʣʘʩʥʠʡ ʙʨʦʢʝʨ ʟʘʧʠʪʽʚ ʜʦ 

ʦʙô̒ ʢʪʽʚ, ʱʦ ʙʫʜʝ ʦʙʨʦʙʣʷʪʠ ʚʩʽ ʣʦʢʘʣʴʥʽ ʚʠʢʣʠʢʠ ʦʙô̒ ʢʪʽʚ. ɸʣʝ 

ʷʢʱʦ ʟʘʧʠʪ ʟʨʦʙʣʝʥʠʡ ʜʦ ʩʝʨʚʩ̔ʫ, ʱʦ ʥʘʜʘʥʠʡ ʚʠʣʫʯʝʥʠʤ ʦʙô̒ ʢʪʦʤ, 

ʪʦ ʧʦʪʨʽʙʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʙʨʦʢʝʨʘʤʠ. 

ʊʘʢʫ ʩʠʪʫʘʮʽ ʁʽʣʶʩʪʨʫʻ ʨʠʩ. 6.13, ʜʝ ʷʢʱʦ ʦʙô̒ ʢʪ O1 ʘʙʦ ʆ2  

ʚ̔ʜʧʨʘʚʣʷʻ ʟʘʧʠʪʠ ʜʦ ʩʝʨʚʽʩʽʚ, ʥʘʜʘʚʘʥʠʤ ʦʙô̒ ʢʪʘʤʠ ʆ3 ʘʙʦ ʆ4,  

ʪʦ ʥʝʦʙʭʽʜʥʘ ʚʟʘʻʤʦʜʽʷ ʟʚô̫ ʟʘʥʠʭ ʽʟ ʮʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʙʨʦʢʝʨʽʚ. ʉʪʘ-



 161 

ʥʜʘʨʪʠ CORBA ʧʽʜʪʨʠʤʫʶʪʴ ʚʟʘʻʤʦʜʽʶ çʙʨʦʢʝʨ ï ʙʨʦʢʝʨè, ʱʦ ʟʘ-

ʙʝʟʧʝʯʫʻ ʙʨʦʢʝʨʘʤ ʜʦʩʪʫʧ ʜʦ ʦʧʠʩʽʚ ʽʥʪʝʨʬʝʡʩʽʚ IDL, ʽ ʧʨʦʧʦʥʫʶʪʴ 

ʨʦʟʨʦʙʣʝʥʠʡ ʛʨʫʧʦʶ OMG ʩʪʘʥʜʘʨʪ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʚʟʘʤ̒ʦ-

ʜʽʾ ʙʨʦʢʝʨʽʚ GIOP (Generic Inier-ORB Protocol). ʎʝʡ ʧʨʦʪʦʢʦʣ  

ʚʠʟʥʘʯʘʻ ʩʪʘʥʜʘʨʪʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʠʤʠ ʤʦʞʫʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ 

ʙʨʦʢʝʨʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥ ̫ʚʠʢʣʠʢʽʚ ʚʽʜʜʘʣʝʥʦʛʦ ʦʙô̒ ʢʪʘ ʽ ʧʝʨʝʜʘ-

ʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʈʘʟʦʤ ʽʟ ʧʨʦʪʦʢʦʣʦʤ ɯʥʪʝʨʥʝʪ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ 

TCP/IP ʧʨʦʪʦʢʦʣ GIOP ʜʦʟʚʦʣʷʻ ʙʨʦʢʝʨʘʤ ʚʟʘʻʤʦʜʽʷʪʠ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. 

 

 

ʈʠʩ. 6.13. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʙʨʦʢʝʨʘʤʠ ʟʘʧʠʪʽʚ ʜʦ ʦʙô̒ ʢʪʽʚ 

 

ʇʝʨʰʽ ʚʘʨʽʘʥʪʠ CORBA ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʱʝ ʚ 1980-ʭ ʨʦʢʘʭ. ʈʘʥʥʽ 

ʚʝʨʩʽʾ CORBA ʧʦʚô̫ ʟʘʥʽ ʟ ʧʽʜʪʨʠʤʘʥʥʷʤ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙô̒ ʢʪʽʚ.  

ʆʜʥʘʢ ʟʛʦʜʦʤ ʩʪʘʥʜʘʨʪʠ ʨʦʟʚʠʚʘʣʠʩʷ, ʩʪʘʚʘʣʠ ʙʽʣʴʰʝ ʨʦʟʰʠʨʝʥʠ-

ʤʠ. ʇʦʜʽʙʥʦ ʜʦ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ CORBA ʻ ʟʘʩʦʙʘʤʠ, ʟʘ-

ʩʪʦʩʦʚʥʠʤʠ ʚ ʙʘʛʘʪʴʦʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤʘʭ. ʎʽ ʩʪʘʥʜʘʨʪʠ ʚʠʟʥʘ-

ʯʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 15 ʟʘʛʘʣʴʥʠʭ ʩʣʫʞʙ (ʩʝʨʚʽʩʽʚ). ʆʩʴ ʜʝʷʢʽ ʟ ʥʠʭ. 

ʉʣʫʞʙʘ ʽʤʝʥ ï ʜʦʟʚʦʣʷʻ ʦʙô̒ ʢʪʘʤ ʟʥʘʭʦʜʠʪʠ ʽʥʰʽ ʦʙô̒ ʢʪʠ ʚ ʤʝ-

ʨʝʞʽ ʽ ʧʦʩʠʣʘʪʠʩʷ ʥʘ ʥʠʭ. ʉʣʫʞʙʘ ʽʤʝʥ ʻ ʩʝʨʚʽʩʦʤ ʢʘʪʘʣʦʛʽʚ, ʱʦ 

ʧʨʠʚʣʘʩʥʶʻ ʽʤʝʥʘ ʦʙô̒ ʢʪʘʤ. ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʦʙô̒ ʢʪʠ ʯʝʨʝʟ ʮʶ ʩʣʫʞ-

ʙʫ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ IOR ʽʥʰʠʭ ʦʙô̒ ʢʪʽʚ. 

ʉʣʫʞʙʘ ʨʝʻʩʪʨʘʮʽʾ ï ʜʦʟʚʦʣʷʻ ʦʙô̒ ʢʪʘʤ ʨʝʻʩʪʨʫʚʘʪʠ ʽʥʰʽ 

ʦʙô̒ ʢʪʠ ʧʽʩʣʷ ʟʜʽʡʩʥʝʥʥʷ ʜʝʷʢʠʭ ʧʦʜʽʡ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʩʣʫʞʙʠ 

ʦʙô̒ ʢʪʠ ʤʦʞʥʘ ʨʝʻʩʪʨʫʚʘʪʠ ʟʘ ʾʭ ʫʯʘʩʪʽ ʚ ʧʝʚʥʽʡ ʧʦʜʽʾ, ʘ ʢʦʣʠ ʧʝʚʥʘ 

ʧʦʜʽʷ ʚʞʝ ʚʜ̔ʙʫʣʘʩʷ, ʚʦʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʩʝʨʚʽʩʦʤ. 

ʉʣʫʞʙʘ ʪʨʘʥʟʘʢʮʽʡ ï ʧʽʜʪʨʠʤʫʻ ʝʣʝʤʝʥʪʘʨʥʽ ʪʨʘʥʟʘʢʮʽʾ ʽ ʧʦʚʝʨ-

ʪʘʻʪʴʩʷ ʥʘʟʘʜ ʫ ʚʠʧʘʜʢʫ ʧʦʤʠʣʦʢ ʘʙʦ ʟʙʦʾʚ. ʎʷ ʩʣʫʞʙʘ ʻ ʚʽʜʤʦʚʦʩ-

ʪʽʡʢʠʤ ʟʘʩʦʙʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʚʠʧʘʜʢʫ ʧʦʤʠʣʦʢ ʧʽʜ 

ʯʘʩ ʦʧʝʨʘʮʽʾ ʚʽʜʥʦʚʣʝʥʥʷ. ʗʢʱʦ ʜʽʾ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙô̒ ʢʪʘ ʩʧʨʠʯʠ-
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ʥʷʶʪʴ ʧʦʤʠʣʢʠ ʘʙʦ ʟʙʽʡ ʩʠʩʪʝʤʠ, ʦʙô̒ ʢʪ ʟʘʚʞʜʠ ʤʦʞʥʘ ʧʦʚʝʨʥʫʪʠ 

ʥʘʟʘʜ ʜʦ ʩʪʘʥʫ, ʱʦ ʙʫʚ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʚʽʜʥʦʚʣʝʥʥʷ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʪʘʥʜʘʨʪʠ CORBA ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ ʰʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʦʜʘʪʢʽʚ. ʎʽ ʢʦʤʧʦʥʝʥʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ. ɺʝʨʪʠʢʘʣʴʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʜʦʜʘʪʢʽʚ. ɰʭ 

ʨʦʟʨʦʙʣʷʶʪʴ ʬʘʭʽʚʮʽ ʟ ʨʽʟʥʠʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ. ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʢʦʤ-

ʧʦʥʝʥʪʠ ʻ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ ʢʦʨʠʩʪʫ-

ʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ʗʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʘʻ ʨʦʟʧʦʜʽʣʝʥʘ ʩʠʩʪʝʤʘ? ʅʘʚʝʜʽʪʴ ʾʾ ʩʪʨʫʢʪʫʨʫ. 

2. ʗʢ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʩʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ? 

3. ʉʬʦʨʤʫʣʶʡʪʝ ʧʝʨʝʚʘʛʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ. 

4. ʇʦʷʩʥʽʪʴ ʧʨʦʙʣʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʧʦʜʣ̔ʝʥʠʭ ʩʠʩʪʝʤ. 

5. ʅʘʚʝʜʽʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ʘʨʭʽʪʝʢʪʫʨʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. 

6. ʗʢʫ ʘʨʭʽʪʝʢʪʫʨʫ ʤʘʻ ʙʘʛʘʪʦʧʨʦʮʝʩʦʨʥʘ ʩʠʩʪʝʤʘ? 

7. ʗʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ ʩʠʩʪʝʤʠ? 

8. ʏʠʤ ʚʽʜʨʽʟʥʷʁ ʪʴʩʷ ʤʦʜʝʣ ɹʪʦʥʢʦʛʦ ʢʣʽʻʥʪʘ ʚʽʜ ʤʦʜʝʣʽ ʪʦʚʩʪʦʛʦ ʢʣʽ-

ʻʥʪʘ? 

9. ʇʦʷʩʥʽʪʴ ʧʨʠʯʠʥʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʠʨʽʚʥʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʢʣʽ̒ʥʪ-

ʩʝʨʚʝʨ. 

10. ʇʦʨʽʚʥʷʡʪʝ ʙʘʛʘʪʦʧʨʦʮʝʩʦʨʥʫ ʽ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʫ ʘʨʭʽʪʝʢʪʫʨʠ. 

11. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʨʦʟʧʦʜʽ-

ʣʝʥʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ? 

12. ʗʢʽ ʩʪʘʥʜʘʨʪʠ ʩʢʣʘʜʘʶʪʴ ʧʨʦʤʽʞʥʝ ʇɿ? 

13. ʗʢʽ ʝʣʝʤʝʥʪʠ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʩʪʘʥʜʘʨʪʽʚ CORBA? 

14. ʗʢʽ ʩʝʨʚʽʩʠ CORBA ʧʽʜʪʨʠʤʫʶʪʴ ʙʘʟʦʚʽ ʩʝʨʚʽʩʠ ʨʦʟʧʦʜʽʣʝʥʠʭ  

ʦʙʯʠʩʣʝʥʴ? 

15. ʇʦʷʩʥʽʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʽ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʟʘʩʦ-

ʙʘʤʠ CORBA. 

 

 
 

7. ʇʈʆɽʂʊʋɺɸʅʅʗ ɯʅʊɽʈʌɽʁʉʋ ʂʆʈʀʉʊʋɺɸʏɸ 

7.1. ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ 

ʈʦʟʨʦʙʣʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 
ʧʨʦʝʢʪʥʠʭ ʜʽʡ ï ʚʽʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʜʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦ-
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ʨʠʩʪʫʚʘʯʘ. ʆʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʠ ʯʘʩʪʦ ʥʘʡʤʘʁʪʴ ʬʘʭʽʚʮʽʚ ʜʣʷ ʧʨʦʝ-
ʢʪʫʚʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʜʫʞʝ ʨʽʜʢʦ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡ-
ʩʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʘʭʽʚʮʽ ʟ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʥʘʡʯʘʩʪʽʰʝ ʧʨʦʝʢʪʫʶʪʴ ʽ 
ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ. ʗʢʱʦ ʫ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʷʭ ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 
ʟʘʣʫʯʘʶʪʴʩʷ ʬʘʭʽʚʮʽ ʟ ʽʥʞʝʥʝʨʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʪʦ ʚ ʥʝʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽ-
ʷʭ ʧʦʩʣʫʛʘʤʠ ʪʘʢʠʭ ʬʘʭʽʚʮʽʚ ʤʘʡʞʝ ʥʝ ʢʦʨʠʩʪʫʁ ʪʴʩʷ. 
ɻʨʘʤʦʪʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʜʪʦ ʚʘʞʣʠʚʝ 

ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ʉʢʣʘʜʥʠʡ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʪʝʨʬʝʡʩ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ. ɯʥʦʜʽ ʢʦʨʠʩʪʫʚʘʯʽ ʧʨʦʩʪʦ ʚʽʜʤʦ-
ʚʣʷʶʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʟʽ ʩʢʣʘʜʥʦʶ ʇʉ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 
ʤʦʞʣʠʚʦʩʪʽ. ʗʢʱʦ ʽʥʬʦʨʤʘʮʽʷ ʧʦʜʘʻʪʴʩʷ ʥʝʧʦʩʣʽʜʦʚʥʦ, ʢʦʨʠʩʪʫʚʘʯʽ 
ʤʦʞʫʪʴ ʟʨʦʟʫʤʽʪʠ ʾʾ ʥʝʧʨʘʚʠʣʴʥʦ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʧʦʜʘʣʴʰʽ ʜʽʾ ʤʦʞʫʪʴ 
ʧʦʰʢʦʜʠʪʠ ʜʘʥʽ ʘʙʦ ʥʘʚʽʪʴ ʧʦʨʫʰʠʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. 
ʉʪʘʥʜʘʨʪʥʠʤ ʧʨʠʩʪʨʦʻʤ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʧʨʦʛʨʘ-

ʤʦʶ ʪʨʠʚʘʣʠʡ ʯʘʩ ʙʫʚ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʠʡ (ʪʝʢʩʪʦʚʠʡ) ʪʝʨʤʽʥʘʣ, ʱʦ 
ʚʽʜʦʙʨʘʞʘʚ ʥʘ ʯʦʨʥʦʤʫ ʧʦʣʽ ʩʠʤʚʦʣʠ ʟʝʣʝʥʠʤ ʘʙʦ ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ. 
ʉʫʯʘʩʥʽ ʧʝʨʩʦʥʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʠ ʧʽʜʪʨʠʤʫʶʪʴ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨ-
ʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ (GUI ï Graphical User Interface), ʱʦ ʜʦʟʚʦʣʷʻ 
ʧʨʘʮʶʚʘʪʠ ʤʠʰʝʶ ʽʟ ʢʣʘʚʽʘʪʫʨʦʶ ʥʘ ʢʦʣʴʦʨʦʚʦʤʫ ʛʨʘʬʽʯʥʦʤʫ ʝʢ-
ʨʘʥʽ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʪʝʢʩ-
ʪʦʚʽ ʽʥʪʝʨʬʝʡʩʠ ʱʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʚ ʥʘʩʣʽʜʫʚʘʥʠʭ ʩʠʩ-
ʪʝʤʘʭ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʥʘʪʝʧʝʨ ʻ GUI, ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʷʢʦʛʦ 
ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 7.1. 

ʊʘʙʣʠʮʷ 7.1 

ɽʣʝʤʝʥʪʠ ʛʨʘʬʽʯʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ 

ɽʣʝʤʝʥʪʠ ʆʧʠʩ 

ɺʽʢʥʘ  ɺʽʜʦʙʨʘʞʘʶʪʴ ʥʘ ʝʢʨʘʥʽ ʨʽʟʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʇʽʢʪʦʛʨʘʤʠ ʇʦʜʘʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʜʘʥʠʭ 

ʄʝʥʶ  ʂʦʤʘʥʜʠ  

ʇʦʢʘʞʯʠʢʠ  
ʄʠʰʘ ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʫʢʘʟʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ  
ʜʣʷ ʚʠʙʦʨʫ ʢʦʤʘʥʜ ʽʟ ʤʝʥʶ ʪʘ ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥ-
ʪʽʚ ʫ ʚʽʢʥʽ 

ɻʨʘʬʽʯʥʽ  
ʝʣʝʤʝʥʪʠ  

ɺʽʟʫʘʣʴʥʝ ʧʦʜʘʥʥʷ ʪʝʢʩʪʫ 

ʇʝʨʝʚʘʛʠ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ: 

1) ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ, ʣʝʛʢʦ ʟʘʩʚʦʶʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ; 

2) ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʙʘʛʘʪʦʧʨʦʮʝʩʦʨʥʦʛʦ ʨʝʞʠʤʫ ʙʝʟ ʫʪʨʘ-

ʪʠ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ; 
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3) ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʚʽʢʦʥ ʥʘʜʘʻ ʧʨʷʤʠʡ ʜʦʩʪʫʧ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ  

ʤ̔ʩʮʷ ʝʢʨʘʥʘ. 

ɯʪʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʧʦ-

ʢʘʟʘʥʦ ʥʘ ʨʠʩ. 7.1. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʜʝʣʶʚʘʥʥʷ 

ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʩʪʚʦʨʶʶʪʴʩʷ 

ʧʘʧʝʨʦʚʽ ʤʘʢʝʪʠ ʽʥʪʝʨʬʝʡʩʫ, ʧʦʪʽʤ ʨʦʟʨʦʙʣʷʁ ʪʴʩʷ ʝʢʨʘʥʥʽ ʬʦʨʤʠ, ʱʦ 

ʤʦʜʝʣʶʶʪʴ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. ɹʘʞʘʥʦ, ʱʦʙ ʢʽʥʮʝʚʽ ʢʦʨʠʩʪʫ-

ʚʘʯʽ ʙʨʘʣʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ.  

ɺ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʢʦʨʠʩʪʫʚʘʯʽ ʜʦʧʦʤʦʞʫʪʴ ʦʮʽʥʠʪʠ ʽʥʪʝʨʬʝʡʩ, ʚ ʽʥ-

ʰʠʭ ʙʫʜʫʪʴ ʧʦʚʥʦʧʨʘʚʥʠʤʠ ʯʣʝʥʘʤʠ ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ. 

 

 

ʈʠʩ. 7.1. ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ 

 

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘ-

ʯʘ ʻ ʘʥʘʣʽʟ ʜʽʷʣʴʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʫ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʯʠʩʣʶ-

ʚʘʣʴʥʘ ʩʠʩʪʝʤʘ. ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʪʨʽʙʥʦ (ʷʢ ʧʨʘʚʠʣʦ, ʦʜʥʦʯʘʩʥʦ)  

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ, ʘ ʩʘʤʝ: ʘʥʘʣʽʟ ʟʘʚʜʘʥʴ, ʝʪʥʦʛʨʘʬʽʯ-

ʥʠʡ ʧʽʜʭʽʜ (ʜʠʚ. ʧʽʜʨʦʟʜ. 2.7), ʦʧʠʪʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷ ʟʘ ʾʭ ʨʦʙʦʪʦʶ. 

7.2. ʇʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ 

ʈʦʟʨʦʙʥʠʢʠ ʽʥʪʝʨʬʝʡʩʽʚ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʬʽʟʠʯʥʽ ʽ ʨʦʟʫʤʦʚʽ 

ʟʜʽʙʥʦʩʪʽ ʣʶʜʝʡ, ʷʢʽ ʧʨʘʮʶʪʁɹ ʽʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʃʶ-

ʜʠ ʥʘ ʥʝʪʨʠʚʘʣʠʡ ʯʘʩ ʤʦʞʫʪʴ ʟʘʧʘʤô̫ ʪʘʪʠ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʠʡ ʦʙʩʷʛ 

ʽʥʬʦʨʤʘʮʽʾ, ʨʦʙʣʷʪʴ ʧʦʤʠʣʢʠ ʚ ʨʘʟʽ ʨʫʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʚʝʣʠʢʠʭ  

ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʘʙʦ, ʧʨʘʮʶʶʯʠ ʚ ʥʘʧʨʫʞʝʥʠʭ ʫʤʦʚʘʭ, ʚʽʜʨʽʟʥʷʪʁʴʩʷ 

ʬ̔ʟʠʯʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ. 

ʆʩʥʦʚʦʶ ʧʨʠʥʮʠʧʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ʻ 

ʣʶʜʩʴʢʽ ʤʦʞʣʠʚʦʩʪʽ. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫʚʘʥʥ ̫ʙʫʜʴ-ʷʢʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 7.2.  

ʊʘʙʣʠʮʷ 7.2 
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ʇʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ 

ʇʨʠʥʮʠʧ ʆʧʠʩ 

ʆʨʽʻʥʪʘʮʽʷ ʥʘ ʟʥʘʥʥ ̫

ʢʦʨʠʩʪʫʚʘʯʘ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʽʥʽʚ ʽ ʧʦʥʷʪʴ, ʟʨʦʟʫʤʽʣʠʭ ʢʦ-

ʨʠʩʪʫʚʘʯʘʤ ʩʠʩʪʝʤʠ 

ʋʟʛʦʜʞʝʥʽʩʪʴ 
ʈʽʟʥʽ ʯʘʩʪʠʥʠ ʽʥʪʝʨʬʝʡʩʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʟʛʦʜʞʝ-

ʥʠʤʠ ʱʦʜʦ ʦʜʥʦʪʠʧʥʠʭ ʦʧʝʨʘʮʽʡ  

ʄʽʥʽʤʽʟʘʮʽʷ  

ʥʝʩʧʦʜʚ̔ʘʥʦʢ 
ʇʨʦʛʥʦʟʦʚʘʥʝ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ  

ɺʽʜʥʦʚʣʶʚʘʥʽʩʪʴ 
ɯʥʪʝʨʬʝʡʩ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ ʟʘʩʦʙʠ, ʱʦ ʜʦʟʚʦ-

ʣʷʶʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʧʽʩʣʷ ʧʦʤʠʣʢʦʚʠʭ ʜʽʡ 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ  

ʜʦʚʽʜʢʦʚʦʶ  

ʽʥʬʦʨʤʘʮʽʻʶ 

ɯʥʪʝʨʬʝʡʩ ʧʦʚʠʥʝʥ ʥʘʜʘʚʘʪʠ ʜʦʚʽʜʢʦʚʫ ʽʥʬʦʨʤʘ-

ʮʽʶ ʥʘ ʚʠʧʘʜʦʢ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʽʜʪʨʠʤʫ-

ʚʘʪʠ ʟʘʩʦʙʠ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʣʝʞʥʦʾ ʜʦʚʽʜʢʠ 

ʆʨʽʻʥʪʦʚʘʥʽʩʪɹ  

ʥʘ ʤʦʞʣʠʚʦʩʪʽ  

ʢʦʨʠʩʪʫʚʘʯʽʚ 

ɯʥʪʝʨʬʝʡʩ ʧʦʚʠʥʝʥ ʤʘʪʠ ʟʘʩʦʙʠ ʜʣʷ ʟʨʫʯʥʦʾ  

ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʢʚʘʣʽʬʽ-

ʢʘʮʽʾ ʽ ʤʦʞʣʠʚʦʩʪʝʡ 

 

ʇʨʠʥʮʠʧ ʦʨʽʻʥʪʦʚʘʥʦʩʪʽ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠʧʫʩʢʘʻ ʪʘʢʝ: ʽʥ-

ʪʝʨʬʝʡʩ ʤʘʻ ʙʫʪʠ ʥʘʩʪʽʣʴʢʠ ʟʨʫʯʥʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ, ʱʦʙ ʢʦʨʠʩʪʫʚʘ-

ʯ̔ ʙʝʟ ʦʩʦʙʣʠʚʠʭ ʟʫʩʠʣʴ ʤʘʣʠ ʟʚʠʢʥʫʪʠ ʜʦ ʥʴʦʛʦ. ɺ ʽʥʪʝʨʬʝʡʩʽ ʤʘ-

ʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʝʨʤʽʥʠ, ʟʨʦʟʫʤʽʣʽ ʢʦʨʠʩʪʫʚʘʯʫ, ʘ ʦʙô̒ ʢʪʠ, 

ʢʝʨʦʚʘʥʽ ʩʠʩʪʝʤʦʶ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚô̫ ʟʘʥʠʤʠ ʟ ʨʦʙʽʪʥʠʯʠʤ ʩʝʨʝ-

ʜʦʚʠʱʝʤ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʠʩʪʝʤʘ, 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʚʽʘʜʠʩʧʝʪʯʝʨʽʚ, ʪʦ ʢʝʨʦʚʘʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʚ ʥʽʡ ʧʦ-

ʚʠʥʥʽ ʙʫʪʠ ʣʽʪʘʢʠ, ʪʨʘʻʢʪʦʨʽʾ ʧʦʣʴʦʪʽʚ, ʩʠʛʥʘʣʴʥʽ ʟʥʘʢʠ ʪʘ ʽʥ. ʆʩʥʦʚʥʫ 

ʨʝʘʣʽʟʘʮʽʶ ʽʥʪʝʨʬʝʡʩʫ ʚ ʪʝʨʤʽʥʘʭ ʬʘʡʣʦʚʠʭ ʩʪʨʫʢʪʫʨ ʽ ʩʪʨʫʢʪʫʨ  

ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʭʦʚʘʪʠ ʚʽʜ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʨʠʥʮʠʧ ʫʟʛʦʜʞʝʥʦʩʪʽ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠʧʫʩʢʘʻ, ʱʦ 

ʢʦʤʘʥʜʠ ʽ ʤʝʥʶ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʜʥʘʢʦʚʦʛʦ ʬʦʨʤʘʪʫ, ʧʘʨʘ-

ʤʝʪʨʠ ʧʝʨʝʜʘʚʘʪʠʩʷ ʚ ʫʩʽ ʢʦʤʘʥʜʠ ʦʜʥʘʢʦʚʦ, ʘ ʧʫʥʢʪʫʘʮʽʷ ʢʦʤʘʥʜ 

ʩʭʦʞʦ.ʁ ʊʘʢʽ ʽʥʪʝʨʬʝʡʩʠ ʩʢʦʨʦʯʫʶʪʴ ʯʘʩ ʥʘ ʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘ-

ʯʽʚ. ɿʥʘʥʥʷ, ʟʜʦʙʫʪʽ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥ ̫ ʙʫʜʴ-ʷʢʦʾ ʢʦʤʘʥʜʠ ʘʙʦ  

ʯʘʩʪʠʥʠ ʜʦʜʘʪʢʘ, ʥʘʜʘʣʽ ʟʘʩʪʦʩʦʚʫ ʪʁɹ ʩʷ ʧ̔ ʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʽʥʰʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʩʠʩʪʝʤʠ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʡʜʝʪʴʩʷ ʧʨʦ ʫʟʛʦʜʞʝʥʽʩʪʴ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ. ɹʘ-

ʞʘʥʦʶ ʻ ʫʟʛʦʜʞʝʥʽʩʪʴ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ʅʘʧʨʠʢʣʘʜ, ʟʨʫʯʥʦ, 

ʢʦʣʠ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʦʙô̒ ʢʪʽʚ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʦʜʥʘʢʦʚʽ ʤʝʪʦ-

ʜʠ (ʥʘʧʨʠʢʣʘʜ, ʜʨʫʢ, ʢʦʧʽʶʚʘʥʥʷ ʪʦʱʦ). ʆʜʥʘʢ ʧʦʚʥʘ ʫʟʛʦʜʞʝʥʽʩʪʴ 
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ʥʝʤʦʞʣʠʚʘ ʽ ʥʘʚʽʪʴ ʥʝʙʘʞʘʥʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʦʧʝʨʘʮʽʶ ʚʠʜʘʣʝʥ-

ʥʷ ʦʙô̒ ʢʪʽʚ ʨʦʙʦʯʦʛʦ ʩʪʦʣʘ ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʝʨʝʪʷʛʫʚʘʥʥʷʤ 

ʾʭ ʫ ʢʦʰʠʢ, ʪʦ ʚ ʪʝʢʩʪʦʚʦʤʫ ʨʝʜʘʢʪʦʨʽ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʠʜʘʣʝʥʥʷ ʬʨʘ-

ʛʤʝʥʪʽʚ ʪʝʢʩʪʫ ʚʠʜʘʻʪʴʩʷ ʥʝʧʨʠʨʦʜʥʠʤ. 

ɿʘʚʞʜʠ ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠ ʪʘʢʠʡ ʧʨʠʥʮʠʧ: ʢʽʣʴʢʽʩʪʴ ʥʝʩʧʦ-

ʜʽʚʘʥʦʢ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦ ,ʁ ʦʩʢʽʣʴʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʨʘʪʫʻ, 

ʢʦʣʠ ʩʠʩʪʝʤʘ ʨʘʧʪʦʤ ʧʦʯʠʥʘʻ ʧʦʚʦʜʠʪʠʩʷ ʥʝʧʝʨʝʜʙʘʯʝʥʦ. ʇʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʽʟ ʩʠʩʪʝʤʦʶ ʚ ʢʦʨʠʩʪʫʚʘʯʘ ʬʦʨʤʫʻʪʴʩʷ ʧʝʚʥʘ ʤʦʜʝʣʴ ʾʾ ʬʫʥ-

ʢʮʽʦʥʫʚʘʥʥʷ. ʗʢʱʦ ʡʦʛʦ ʜʽʷ ʚ ʦʜʥʽʡ ʩʠʪʫʘʮʽʾ ʚʠʢʣʠʢʘʻ ʧʝʚʥʫ ʨʝʘʢ-

ʮʽʶ ʩʠʩʪʝʤʠ, ʧʨʠʨʦʜʥʦ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʪʘʢʘ ʩʘʤʘ ʜʽʷ ʚ ʽʥʰʽʡ ʩʠʪʫʘʮʽʾ 

ʟʫʤʦʚʠʪʴ ʘʥʘʣʦʛʽʯʥʫ ʨʝʘʢʮʽ.ʁ ʗʢʱʦ ʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʦʚʩʽʤ ʥʝ ʪʝ, 

ʱʦ ʦʯʽʢʫʚʘʣʦʩʷ, ʢʦʨʠʩʪʫʚʘʯ ʘʙʦ ʜʠʚʫʻʪʴʩʷ, ʘʙʦ ʥʝ ʟʥʘʻ, ʱʦ ʨʦʙʠʪʠ. 

ʊʦʤʫ ʨʦʟʨʦʙʥʠʢʠ ʽʥʪʝʨʬʝʡʩʽʚ ʧʦʚʠʥʥʽ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʩʭʦʞʽ ʜʽʾ 

ʟʫʤʦʚʣʷʪʴ ʩʭʦʞʠʡ ʝʬʝʢʪ. 

ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʧʨʠʥʮʠʧ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʪʦʤʫ ʱʦ 

ʢʦʨʠʩʪʫʚʘʯʽ ʟʘʚʞʜʠ ʜʦʧʫʩʢʘʶʪʴ ʧʦʤʠʣʢʠ. ʇʨʘʚʠʣʴʥʦ ʩʧʨʦʝʢʪʦʚʘ-

ʥʠʡ ʽʥʪʝʨʬʝʡʩ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ  

(ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʥʶ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʟ ʫʚʝʜʝʥʥʷʤ ʢʦʤʘʥʜ ʽʟ ʢʣʘʚʽʘʪʫʨʠ), ʦʜʥʘʢ ʚʩʽ ʧʦʤʠʣʢʠ 

ʫʩʫʥʫʪʠ ʥʝʤʦʞʣʠʚʦ. ɺ ʽʥʪʝʨʬʝʡʩʘʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʩʦʙʠ, ʱʦ ʟʘʧʦ-

ʙʽʛʘʶʪʴ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʧʦʤʠʣʢʘʤ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʪʘʢʦʞ ʜʘʁ ʪʴ  

ʟʤʦʛʫ ʢʦʨʝʢʪʥʦ ʚʽʜʥʦʚʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʽʩʣʷ ʫʩʫʥʝʥʥʷ ʧʦʤʠʣʦʢ.  

ʎʽ ʟʘʩʦʙʠ ʙʫʚʘʶʪʴ ʜʚʦʭ ʚʠʜʽʚ. 
ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʜʽʡ. ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʚʠʙʨʘʚ 

ʧʦʪʝʥʮʽʡʥʦ ʜʝʩʪʨʫʢʪʠʚʥʫ ʦʧʝʨʘʮʽʶ, ʪʦ ʚʽʥ ʧʦʚʠʥʝʥ ʱʝ ʨʘʟ ʧʽʜʪʚʝʨ-
ʜʠʪʠ ʩʚʽʡ ʥʘʤʽʨ. 
ʄʦʞʣʠʚʽʩʪʴ ʩʢʘʩʫʚʘʥʥʷ ʜʽʡ. ʉʢʘʩʫʚʘʥʥʷ ʜʽʡ ʧʦʚʝʨʪʘʻ ʩʠʩʪʝʤʫ ʚ 

ʪʦʡ ʩʪʘʥ, ʫ ʷʢʦʤʫ ʚʦʥʘ ʧʝʨʝʙʫʚʘʣʘ ʜʦ ʾʭ ʚʠʢʦʥʘʥʥʷ. ʅʝ ʟʘʡʚʠʤ ʙʫʜʝ 
ʧʽʜʪʨʠʤʘʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʩʢʘʩʫʚʘʥʥʷ ʜʽʡ, ʦʩʢʽʣʴʢʠ ʢʦʨʠʩʪʫʚʘʯʽ 
ʥʝ ʟʘʚʞʜʠ ʚʽʜʨʘʟʫ ʨʦʟʫʤʽʶʪʴ, ʱʦ ʟʨʦʙʠʣʠ ʧʦʤʠʣʢʫ. 
ɿʘʩʦʙʠ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʙʫʜʦʚʘʥʽ ʚ ʽʥʪʝʨ-

ʬʝʡʩ ʪʘ ʩʠʩʪʝʤʫ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʽʟʥʽ ʨʽʚʥʽ ʜʦʧʦʤʦʛʠ ʪʘ ʜʦʚʽʜʢʦʚʦʾ ʽʥ-
ʬʦʨʤʘʮʽʾ. ʄʘʻ ʙʫʪʠ ʢʽʣʴʢʘ ʨʽʚʥʽʚ ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ï ʚʽʜ ʦʩʥʦʚ ʜʣʷ 
ʧʦʯʘʪʢʽʚʮʽʚ ʜʦ ʧʦʚʥʦʛʦ ʦʧʠʩʫ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ. ɼʦʚʽʜʢʦʚʘ ʩʠʩ-
ʪʝʤʘ ʤʘʻ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ ʽ ʥʝ ʧʝʨʝʚʘʥʪʘʞʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʡ-
ʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʚʠʧʘʜʢʘʭ ʧʨʦʩʪʠʭ ʟʘʧʠʪʽʚ ʜʦ ʥʝʾ. 
ʆʨʽʻʥʪʦʚʘʥʽʩʪʴ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʽʟ ʩʠʩ-

ʪʝʤʦʶ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʨʽʟʥʽ ʾʭ ʪʠʧʠ. ʏʘʩʪʠʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʘ- 
ʮʶ̒  ʽʟ ʩʠʩʪʝʤʦʶ ʥʝʨʝʛʫʣʷʨʥʦ, ʯʘʩ ʚʽʜ ʯʘʩʫ. ɸʣʝ ʽʩʥʫʻ ʡ ʽʥʰʠʡ ʪʠʧ ï 
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çʜʦʩʚʜ̔ʯʝʥʽ ʢʦʨʠʩʪʫʚʘʯʽè, ʷʢʽ ʧʨʘʮʶʶʪʴ ʽʟ ʜʦʜʘʪʢʦʤ ʱʦʜʥʷ ʧʦ ʢʽʣʴʢʘ 
ʛʦʜʠʥ. ɺʠʧʘʜʢʦʚʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʧʦʪʨʝʙʫ ʚ ʽʥʪʝʨʬʝʡʩʽ, ʷʢʠʡ çʢʝ-
ʨʫʚʘʚè ʙʠ ʾʭ ʨʦʙʦʪʦʶ ʽʟ ʩʠʩʪʝʤʦʶ, ʪʦʜʽ ʷʢ ʜʦʩʚʽʜʯʝʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ 
ʧʦʪʨʽʙʝʥ ʽʥʪʝʨʬʝʡʩ, ʱʦ ʜʦʟʚʦʣʠʚ ʙʠ ʾʤ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦ ʚʟʘʻʤʦ-
ʜʽʷʪʠ ʽʟ ʩʠʩʪʝʤʦʶ. ʂʨʽʤ ʪʦʛʦ, ʦʩʢʽʣʴʢʠ ʜʝʷʢʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʤʘʪʠ 
ʨʽʟʥʽ ʬʟ̔ʠʯʥʽ ʥʝʜʦʣʽʢʠ, ʚ ʽʥʪʝʨʬʝʡʩʽ ʤʘʶʪʴ ʙʫʪʠ ʟʘʩʦʙʠ, ʷʢʽ ʜʦʧʦʤʦʛʣʠ 
ʙ ʾʤ ʧʝʨʝʣʘʰʪʦʚʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ çʧʽʜ ʩʝʙʝè. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʦʙʠ, 
ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʟʙʽʣʴʰʝʥʠʡ ʪʝʢʩʪ, ʟʘʤʽʱʘʶʪʴ ʟʚʫʢ ʪʝʢʩ-
ʪʦʤ, ʩʪʚʦʨʶʶʪʴ ʢʥʦʧʢʠ ʚʝʣʠʢʦʛʦ ʨʦʟʤʨ̔ʫ ʪʘ ʽʥ. 
ɺʠʟʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʢʘʪʝʛʦʨʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʝ ʩʫʧʝʨʝʯʠʪʠ 

ʽʥʰʠʤ ʧʨʠʥʮʠʧʘʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ, ʥʘʧʨʠʢʣʘʜ ʫʟʛʦʜʞʝʥʦʩʪʽ. 
ɸʥʘʣʦʛʽʯʥʦ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʨʽʚʥʽ ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 
ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʫʪʴ ʨʘʜʠʢʘʣʴʥʦ ʨʦʟʨʽʟʥʷʪʠʩʷ. ʅʝʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ 
ʪʘʢʫ ʜʦʚʽʜʢʦʚʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʣʘ ʙ ʫʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʈʦʟʨʦʙ-
ʥʠʢ ʽʥʪʝʨʬʝʡʩʫ ʧʦʚʠʥʝʥ ʟʘʚʞʜʠ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ ʢʦʤʧʨʦʤʽʩʥʠʭ ʨʽʰʝʥʴ 
ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʘʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ. 

7.3. ɺʟʘʻʤʦʜʽʷ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ 

ʈʦʟʨʦʙʥʠʢʫ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ 
ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʜʚʘ ʛʦʣʦʚʥʽ ʟʘʚʜʘʥʥʷ: ʷʢʠʤ ʯʠʥʦʤ ʢʦʨʠʩʪʫʚʘʯ 
ʫʚʦʜʠʪʠʤʝ ʜʘʥʽ ʚ ʩʠʩʪʝʤʫ ʽ ʷʢ ʜʘʥʽ ʙʫʜʫʪʴ ʧʦʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʫ. 
çʇʨʘʚʠʣʴʥʠʡè ʽʥʪʝʨʬʝʡʩ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦ-
ʨʠʩʪʫʚʘʯʝʤ, ʽ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʙʝʟʧʝʯʫʻ ʫʚʝʜʝʥʥʷ ʢʦʤʘʥʜ ʽ ʜʘʥʠʭ ʚ 

ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʠʩʪʝʤʫ. ʅʘ ʧʝʨʰʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʙʫʚ 

ʣʠʰʝ ʦʜʠʥ ʩʧʦʩʽʙ ʫʚʝʜʝʥʥʷ ʜʘʥʠʭ ï ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ ʢʦʤʘʥʜʥʦʛʦ 

ʨʷʜʢʘ, ʧʨʠʯʦʤʫ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʤʘʰʠʥʦʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʩʧʝʮʽ-

ʘʣʴʥʘ ʢʦʤʘʥʜʥʘ ʤʦʚʘ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʧʨʠʜʘʪʥʠʡ ʪʽʣʴʢʠ ʜʣʷ ʜʦʩʚʽʜʯʝ-

ʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʦʤʫ ʧʽʟʥʽʰʝ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʙʽʣʴʰ ʩʧʨʦʱʝʥʽ 

ʩʧʦʩʦʙʠ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ. ʋʩʽ ʮʽ ʚʠʜʠ ʚʟʘʻʤʦʜʽʾ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʜʦ 

ʦʜʥʦʛʦ ʟ ʧô̫ ʪʠ ʦʩʥʦʚʥʠʭ ʩʪʠʣʽʚ ʚʟʘʻʤʦʜʽʾ. 

1. ɹʝʟʧʦʩʝʨʝʜʥʻ ʤʘʥʽʧʫʣʶʚʘʥʥʷ. ʂʦʨʠʩʪʫʚʘʯ ʚʟʘʻʤʦʜʽʻ ʟ 

ʦʙô̒ ʢʪʘʤʠ ʥʘ ʝʢʨʘʥʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʬʘʡʣʘ ʢʦʨʠʩʪʫʚʘʯ 

ʧʝʨʝʪ̫ ʛʫʻ ʡʦʛʦ ʚ ʢʦʰʠʢ. 

2. ɺʠʙʽʨ ʢʦʤʘʥʜʠ ʟʽ ʩʧʠʩʢʫ ʧʫʥʢʪʽʚ ʤʝʥʶ. ʆʙʨʘʥʘ ʢʦʤʘʥʜʘ ʚʧʣʠ-

ʚʘʻ ʣʠʰʝ ʥʘ ʪʦʡ ʦʙô̒ ʢʪ, ʱʦ ʚʠʜʽʣʝʥʠʡ (ʦʙʨʘʥʠʡ) ʥʘ ʝʢʨʘʥʽ. 

3. ɿʘʧʦʚʥʝʥʥʷ ʬʦʨʤ. ʂʦʨʠʩʪʫʚʘʯ ʟʘʧʦʚʥʶʻ ʧʦʣʷ ʝʢʨʘʥʥʦʾ ʬʦʨ-

ʤʠ. ɼʝʷʢʽ ʧʦʣʷ ʤʦʞʫʪʴ ʤʘʪʠ ʩʚʦʻ ʤʝʥʶ (ʚʠʧʘʜʥʝ ʘʙʦ ʩʧʠʩʢʠ). ʌʦʨ-

ʤʘ ʤʦʞʝ ʤʽʩʪʠʪʠ ʢʦʤʘʥʜʥʽ ʢʥʦʧʢʠ, ʢʣʘʮʘʥʥʷʤ ʤʠʰʝʶ ʥʘ ʷʢʽ ʽʥʽʮʽʶ-
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ʪ̒ʩɹ ̫ʜʝʷʢʘ ʜʽ̫. ʑʦʙ ʚʠʜʘʣʠʪʠ ʬʘʡʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʬʝʡʩʫ, ʟʘ-

ʩʥʦʚʘʥʦʛʦ ʥʘ ʬʦʨʤʽ, ʪʨʝʙʘ ʚʚʝʩʪʠ ʚ ʧʦʣʝ ʬʦʨʤʠ ʽʤô̫  ʬʘʡʣʘ ʽ ʥʘʪʠʩ-

ʥʫʪʠ ʥʘ ʢʥʦʧʢʫ ʚʠʜʘʣʝʥʥʷ, ʷʢʘ ʻ ʫ ʬʦʨʤʽ. 

4. ʂʦʤʘʥʜʥʘ ʤʦʚʘ. ʂʦʨʠʩʪʫʚʘʯ ʫʚʦʜʠʪʴ ʢʦʥʢʨʝʪʥʫ ʢʦʤʘʥʜʫ ʟ ʧʘ-

ʨʘʤʝʪʨʘʤʠ, ʱʦʙ ʫʢʘʟʘʪʠ ʥʘ ʾʾ ʧʦʜʘʣʴʰʽ ʜʽʾ. ʑʦʙ ʚʠʜʘʣʠʪʠ ʬʘʡʣ, ʢʦ-

ʨʠʩʪʫʚʘʯ ʫʚʦʜʠʪʴ ʢʦʤʘʥʜʫ ʚʠʜʘʣʝʥʥʷ ʟ ʽʤʝʥʝʤ ʬʘʡʣʘ ʷʢ ʧʘʨʘʤʝʪʨʘ 

ʮʽʻʾ ʢʦʤʘʥʜʠ. 

5. ʇʨʠʨʦʜʥʘ ʤʦʚʘ. ʑʦʙ ʚʠʜʘʣʠʪʠ ʬʘʡʣ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʚʝʩʪʠ 

ʢʦʤʘʥʜʫ çɺʠʜʘʣʠʪʠ ʬʘʡʣ ʟ ʽʤʝʥʝʤ XXXè. 

ʂʦʞʥʠʡ ʽʟ ʮʠʭ ʩʪʠʣʽʚ ʚʟʘʻʤʦʜʽʾ ʤʘʻ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʽ ʥʘʡʙʽʣʴʰʝ 

ʚʽʜʧʦʚʽʜʘʻ ʨʽʟʥʠʤ ʪʠʧʘʤ ʜʦʜʘʪʢʽʚ ʽ ʨʽʟʥʠʤ ʢʘʪʝʛʦʨʽʷʤ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʆʩ-

ʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʦʩʥʦʚʥʠʭ ʩʪʠʣʽʚ ʚʟʘʻʤʦʜʽʾ ʽ ʪʠʧʠ ʜʦʜʘʪʢʽʚ, ʫ 

ʷʢʠʭ ʚʦʥʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 7.3. 

ʊʘʙʣʠʮʷ 7.3 

ʇʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʩʪʠʣʽʚ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʽʟ ʩʠʩʪʝʤʦʶ 

ʉʪʠʣʴ  

ʚʟʘ̒ ʤʦʜʽʾ 
ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʇʨʠʢʣʘʜʠ  

ʜʦʜʘʪʢʽʚ 

ʇʨʷʤʝ 

ʤʘʥʽʧʫ-

ʣʶʚʘʥʥʷ 

ʐʚʠʜʢʘ ʡ ʽʥʪʫʾʪʠ-

ʚʥʦ ʟʨʦʟʫʤʽʣʘ  

ʚʟʘ̒ ʤʦʜʽʷ.  

ʃʝʛʢʠʡ ʜʣʷ  

ʚʠʚʯʝʥʥ ̫

ʉʢʣʘʜʥʘ ʨʝʘʣʽʟʘʮʽʷ. 

ʇʨʠʜʘʪʥʠʡ ʪʽʣʴʢʠ 

ʪʘʤ, ʜʝ ʻ ʟʦʨʦʚʝ 

ʩʧʨʠʡʥʷʪʪʷ ʟʘʚʜʘʥʴ  

ʽ ʦʙô̒ ʢʪʽʚ 

ɺʽʜʝʦʛ̔ʨʠ;  

ʩʠʩʪʝʤʠ ʘʚʪʦʤʘ-

ʪʠʯʥʦʛʦ ʧʨʦʝʢʪʫ-

ʚʘʥʥʷ 

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 7.3 

ʉʪʠʣʴ  

ʚʟʘ̒ ʤʦʜʽʾ 
ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʇʨʠʢʣʘʜʠ  

ʜʦʜʘʪʢʽʚ 

ɺʠʙʽʨ  

ʟ ʤʝʥ  ʁ

ʉʢʦʨʦʯʝʥʥʷ ʢʽʣʴ-

ʢʦʩʪʽ ʧʦʤʠʣʦʢ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ʋʚʝʜʝʥʥʷ ʽʟ  

ʢʣʘʚʽʘʪʫʨʠ  

ʤʽʥʽʤʘʣʥɹʝ 

ʇʦʚʽʣʴʥʠʡ ʚʘʨʽʘʥʪ 

ʜʣʷ ʜʦʩʚʽʜʯʝʥʠʭ ʢʦ-

ʨʠʩʪʫʚʘʯʽʚ. ʄʦʞʝ  

ʙʫʪʠ ʩʢʣʘʜʥʠʤ, ʷʢʱʦ 

ʤʝʥʶ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ 

ʢʽʣɹʢ̔ʩʪɹ ʫʢʣʘʜʝʥʠʭ 

ʧʫʥʢʪʽʚ 

ɻʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʩʠʩʪʝʤʠ ʟʘʛʘʣʥɹʦ-

ʛʦ ʧʨʠʟʥʘʯʝʥʥ ̫

ɿʘʧʦʚ-

ʥʝʥʥʷ 

ʬʦʨʤ 

ʇʨʦʩʪʝ ʚʚʝʜʝʥʥʷ 

ʜʘʥʠʭ. 

ʃʝʛʢʠʡ ʜʣʷ  

ʚʠʚʯʝʥʥ ̫

ɿʘʡʤʘʻ ʤʽʩʮʝ  

ʥʘ ʝʢʨʘʥʽ  

ʉʠʩʪʝʤʠ ʢʝʨʫ-

ʚʘʥʥʷ ʟʘʧʘʩʘʤʠ: 

ʦʙʨʦʙʣʝʥʥʷ  

ʬʽʥʘʥʩʦʚʦʾ  

ʽʥʬʦʨʤʘʮʽʾ 

ʂʦʤʘʥʜʥʘ 

ʤʦʚʘ 

ʇʦʪʫʞʥʠʡ  

ʽ ʛʥʫʯʢʠʡ 

ɺʘʞʢʠʡ ʜʣʷ ʚʠʚʯʝʥʥʷ.  

ʉʢʣʘʜʥʦ ʫʥʠʢʥʫʪʠ 

ʆʧʝʨʘʮʽʡʥʽ ʩʠʩ-

ʪʝʤʠ; ʙʽʙʣʽʦʪʝʯʥʽ 
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ʧʦʤʠʣʦʢ ʫʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ 

ʇʨʠʨʦʜʥʘ 

ʤʦʚʘ 

ʇʨʠʜʘʪʥʠʡ ʜʣʷ 

ʥʝʜʦʩʚʜ̔ʯʝʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʃʝʛʢʦ ʥʘʣʘʰʪʦ-

ʚʫ̒ʪʴʩʷ 

ʇʦʪʨʝʙʫʻ ʚʝʣʠʢʦʛʦ 

ʨʫʯʥʦʛʦ ʥʘʙʦʨʫ 

ʉʠʩʪʝʤʠ ʨʦʟʢʣʘ-

ʜʫ; ʩʠʩʪʝʤʠ ʟʙʝ-

ʨʽʛʘʥʥʷ ʜʘʥʠʭ 

WWW 

 

ʉʪʠʣʽ ʚʟʘʻʤʦʜʽʾ ʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ, ʚ ʦʜ-

ʥʦʤʫ ʜʦʜʘʪʢʫ ʾʭ ʤʦʞʝ ʙʫʪʠ ʦʜʥʦʯʘʩʥʦ ʢʽʣʴʢʘ. ʅʘʧʨʠʢʣʘʜ, ʚ ʦʧʝʨʘʮʽʡ-

ʥʽʡ ʩʠʩʪʝʤʽ Microsoft Window ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʩʪʠʣʽʚ: ʧʨʷʤʝ 

ʤʘʥ̔ʧʫʣʶʚʘʥʥʷ ʧʽʢʪʦʛʨʘʤʘʤʠ, ʱʦ ʧʦʟʥʘʯʘʶʪʴ ʬʘʡʣʠ ʽ ʧʘʧʢʠ; ʚʠʙʽʨ 

ʢʦʤʘʥʜ ʟ ʤʝʥʶ; ʨʫʯʥʝ ʚʚʝʜʝʥʥʷ ʜʝʷʢʠʭ ʢʦʤʘʥʜ, ʪʘʢʠʭ ʷʢ ʢʦʤʘʥʜʠ 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤ (ʜʽʘʣʦʛʦʚʠʭ ʚʢ̔ʦʥ). 

ʂʦʨʠʩʪʫʚʘʮʴʢʽ ʽʥʪʝʨʬʝʡʩʠ ʜʦʜʘʪʢʽʚ ɯʥʪʝʨʥʝʪ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʩʦ-

ʙʘʭ, ʥʘʜʘʚʘʥʠʭ ʤʦʚʦʶ HTML ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʤʦʚʘʤʠ, ʥʘʧʨʠʢʣʘʜ 

Java, ʱʦ ʟʚô̫ ʟʫʻ ʧʨʦʛʨʘʤʠ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ web-ʩʪʦʨʽʥʦʢ. 
ɯʥʪʝʨʬʝʡʩʠ web-ʩʪʦʨʽʥʦʢ ʧʨʦʝʢʪʫʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʜʣʷ ʚʠʧʘʜʢʦ-

ʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʽʥʪʝʨʬʝʡʩʠ ʫ ʚʠʛʣʷʜʽ ʬʦʨʤ. ʋ web-
ʜʦʜʘʪʢʘʭ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʬʝʡʩʠ, ʫ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʙ 
ʩʪʠʣʴ ʧʨʷʤʦʛʦ ʤʘʥʽʧʫʣʶʚʘʥʥʷ, ʦʜʥʘʢ ʜʦ ʥʘʧʠʩʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘʢʠʭ 
ʽʥʪʝʨʬʝʡʩʽʚ ʮʝ ʩʪʘʥʦʚʠʣʦ ʩʢʣʘʜʥʝ ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ. 
ʅʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʽ ʩʪʠʣʽ ʚʟʘʻʤʦʜʽʾ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʨʽ-

ʟʥʠʤʠ ʩʠʩʪʝʤʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ. ʋ ʪʘʢʽʡ ʤʦʜʝʣʽ ʨʦʟʨʽʟʥʷʶʪʴ ʧʦʜʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ ʜʽʘʣʦʛʦʚʠʤʠ ʟʘʩʦʙʘʤʠ ʽ ʢʝʨʫʚʘʥʥʷ ʜʦʜʘʪʢʦʤ. 
ʋʪʽʤ ʪʘʢʘ ʤʦʜʝʣʴ ʻ ʰʚʠʜhʝ ʽʜʝʘʣʴʥʦʶ, ʥʽʞ ʧʨʘʢʪʠʯʥʦʶ, ʦʜʥʘʢ 
ʤʘʡʞʝ ʟʘʚʞʜʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʜʽʣʠʪʠ ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʨʽʟʥʠʭ ʢʣʘʩʽʚ 
ʢʦʨʠʩʪʫʚʘʯʽʚ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʦʩʥʦʚʥʠʡ ʽ ʧʦʚʥʠʡ). ʇʦʜʽʙʥʫ ʤʦʜʝʣʴ ʟ̔ 
ʨʦʟʜʽʣʝʥʠʤʠ ʽʥʪʝʨʬʝʡʩʦʤ ʢʦʤʘʥʜʥʦʾ ʤʦʚʠ ʽ ʛʨʘʬʽʯʥʠʤ ʽʥʪʝʨʬʝʡ-
ʩʦʤ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʜʝʷʢʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ Linux, 
ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 7.2.  
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ʈʠʩ. 7.2. ʄʥʦʞʠʥʥʠʡ ʽʥʪʝʨʬʝʡʩ 
 

ʇʦʜʽʣ ʧʦʜʘʥʥʷ, ʚʟʘʻʤʦʜʽʾ ʡ ʦʙôʻʢʪʽʚ, ʚʢʣʶʯʝʥʠʭ ʚ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫ-

ʚʘʯʘ, ʻ ʦʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʧʽʜʭʦʜʫ çʤʦʜʝʣʴ ï ʧʦʜʘʥʥʷ ï ʢʦʥʪʨʦʣʝʨè.  

7.4. ʇʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʋ ʙʫʜʴ-ʷʢʽʡ ʽʥʪʝʨʘʢʪʠʚʥʽʡ ʩʠʩʪʝʤʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʩʦʙʠ ʜʣʷ ʧʦʜʘʥ-
ʥʷ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘʤ. ɼʘʥʽ ʚ ʩʠʩʪʝʤʽ ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʧʦ-
ʨʽʟʥʦʤʫ: ʥʘʧʨʠʢʣʘʜ, ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʚʚʦʜʠʪʴʩʷ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʙʝʟʧʦ-
ʩʝʨʝʜʥʴʦ ʥʘ ʜʠʩʧʣʝʾ (ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʪʝʢʩʪ ʫ ʪʝʢʩʪʦʚʦʤʫ ʨʝʜʘʢʪʦʨʽ) ʘʙʦ 
ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʛʨʘʬʽʯʥʫ ʬʦʨʤʫ. ʇʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʜʦʨʝʯ-
ʥʦ ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʽʟ ʩʘʤʠʭ ʜʘʥʠʭ. ʇʝʚʥʦʶ ʤʽʨʦʶ ʨʦʟ-
ʨʦʙʣʝʥʥʷ ʪʘʢʦʛʦ ʇɿ ʩʫʧʝʨʝʯʠʪʴ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʧʽʜʭʦʜʫ, ʟʘ 
ʷʢʦʛʦ ʤʝʪʦʜʠ, ʚʠʢʦʥʫʚʘʥʽ ʥʘʜ ʜʘʥʠʤʠ, ʤʘʶʪʴ ʚʠʟʥʘʯʘʪʠ ʩʘʤ̔ ʜʘʥ̔. ʇʝ-
ʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʨʦʟʨʦʙʥʠʢ ʦʙô̒ ʢʪʽʚ ʟʘʚʞʜʠ ʟʥʘʻ ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ 
ʧʦʜʘʥʥʷ ʜʘʥʠʭ, ʭʦʯʘ ʮʝ ʥʝ ʟʘʚʞʜʠ ʪʘʢ. ʏʘʩʪʦ ʚʠʟʥʘʯʠʪʠ ʪʘʢʠʡ ʩʧʦʩʽʙ 
ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʜʦʩʠʪʴ ʚʘʞʢʦ, ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 
ʦʙô̒ ʢʪʥʽ ʩʪʨʫʢʪʫʨʠ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ çʞʦʨʩʪʢʠʤʠè. 
ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʽ ʚʠʦʢʨʝʤʣʝʥʦ ʽʟ ʩʘʤʠʭ ʜʘ-

ʥʠʭ, ʧʦʜʘʥʥ ̫ʜʘʥʠʭ ʥʘ ʝʢʨʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʟʤʽʥʶʻʪʴʩʷ ʙʝʟ ʟʤʽʥʠ ʩʘʤʦʾ 
ʩʠʩʪʝʤʠ (ʨʠʩ. 7.3). 
ʇʽʜʭʽʜ çʤʦʜʝʣʴ ʧʦʜʘʥʥʷ ï ʢʦʥʪʨʦʣʝʨè, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 7.4, ʫʧʝ-

ʨh ʝ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʤʦʚʽ Smalltalk ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʧʽʜʪʨʠ-
ʤʘʥʥʷ ʨʽʟʥʠʭ ʧʦʜʘʥʴ ʜʘʥʠʭ. ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʟʤʦʛʫ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʦʞ-
ʥʠʤ ʪʠʧʦʤ ʧʦʜʘʥʥʷ. ɺʽʜʦʙʨʘʞʫʚʘʥʽ ʜʘʥʽ ʽʥʢʘʧʩʫʣʴʦʚʘʥʽ ʚ ʦʙô̒ ʢʪʠ ʤʦ-
ʜʝʣʽ. ʂʦʞʥʠʡ ʦʙô̒ ʢʪ ʤʦʜʝʣʽ ʤʦʞʝ ʤʘʪʠ ʢʽʣʴʢʘ ʦʢʨʝʤʠʭ ʦʙô̒ ʢʪʽʚ ʧʦ-
ʜʘʥʴ, ʜʝ ʢʦʞʥʝ ʧʦʜʘʥʥʷ ï ʮʝ ʨʽʟʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ. 
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ʈʠʩ. 7.3. ʇʦʜʘʥʥʷ ʜʘʥʠʭ 

 

 

ʈʠʩ. 7.4. ʄʦʜʝʣʴ ʇʂ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ  

 

ʂʦʞʥʝ ʧʦʜʘʥʥʷ ʤʘʻ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʥʠʤ ʦʙô̒ ʢʪ ʢʦʥʪʨʦʣʝʨʘ, ʱʦ ʦʙ-

ʨʦʙʣʷʻ ʚʚʝʜʝʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ ʜʘʥʽ ʽ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʽʟ ʧʨʠʩʪ-

ʨʦʷʤʠ. ʊʘʢʘ ʤʦʜʝʣʴ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ ʯʠʩʣʦʚʽ ʜʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʫ 

ʚʠʛʣʷʜʽ ʜʘ̔ʛʨʘʤ ʘʙʦ ʪʘʙʣʠʮʴ. 

ʄʦʜʝʣʴ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ, ʟʤʽʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʚ ʪʘʙʣʠʮʽ ʘʙʦ 

ʧʘʨʘʤʝʪʨʠ ʜʽʘʛʨʘʤʠ. ʑʦʙ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʝ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ, ʟ ʷʢʠʤʠ ʜʘʥʠʤʠ ʧʨʘʮʶʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽ ʽ ʷʢʝ ʟʦʨʦ-

ʚʝ ʩʧʨʠʡʥʷʪʪʷ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʠʩʪʝʤʽ. ʇʨʠʡʤʘʶʯʠ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʧʦʜʘʥʥʷ ʜʘʥʠʭ, ʨʦʟʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʫʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʬʘʢʪʦʨʠ: 

1) ʱʦ ʧʦʪʨʽʙʥʦ ʢʦʨʠʩʪʫʚʘʯʫ ï ʪʦʯʥʽ ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʘʙʦ ʩʧʚ̔-

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ;  

2) ʥʘʩʢʽʣʴʢʠ ʰʚʠʜʢʦ ʚʽʜʙʫʚʘʪʠʤʫʪʴʩʷ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʜʘʥʠʭ; ʯʠ 

ʧʦʪʨʽʙʥʦ ʥʝʛʘʡʥʦ ʧʦʢʘʟʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʟʤʽʥʫ ʟʥʘʯʝʥʴ; 

ɺʚʽʜ ʜʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘ-

ʯʝʤ 
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3) ʯʠ ʥʘʣʝʞʠʪ ɹʢʦʨʠʩʪʫʚʘʯʫ ʚʜʘʚʘʪʠʩʷ ʜʦ ʷʢʠʭʦʩʴ ʜʽʾ ʫ ʚʽʜʧʦ-

ʚʽʜʴ ʥʘ ʟʤʽʥʫ ʜʘʥʠʭ; 

4) ʯʠ ʧʦʪʨʽʙʥʦ ʢʦʨʠʩʪʫʚʘʯʫ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʽʜʦʙʨʘʞʫʚʘʥʦʶ ʽʥ-

ʬʦʨʤʘʮʽʻʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʬʝʡʩʫ ʽʟ ʧʨʷʤʠʤ ʤʘʥʽʧʫʣʶʚʘʥʥʷʤ; 

5) ʽʥʬʦʨʤʘʮʽʷ ʤʘ̒ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʚ ʪʝʢʩʪʦʚʦʤʫ (ʦʧʠʩʦʚʦ) ʘʙʦ 

ʯʠʩʣʦʚʦʤʫ ʬʦʨʤʘʪʽ;  

6) ʯʠ ʚʘʞʣʠʚʽ ʚʽʜʥʦʩʥʽ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ. 

ʗʢʱʦ ʜʘʥʽ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʩʝʘʥʩʫ ʨʦʙʦʪʠ ʽʟ ʩʠʩʪʝʤʦ,ʁ 

ʾʭ ʤʦʞʥʘ ʧʦʜʘʪʠ ʘʙʦ ʫ ʛʨʘʬʽʯʥʦʤʫ, ʘʙʦ ʪʝʢʩʪʦʚʦʤʫ ʚʠʛʣʜ̫ ̔ʟʘʣʝʞʥʦ 

ʚʽʜ ʪʠʧʫ ʜʦʜʘʪʢʘ. ʊʝʢʩʪʦʚʝ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʟʘʡʤʘʻ ʥʘ ʝʢʨʘʥʽ ʤʘʣʦ 

ʤʽʩʮ,̫ ʘʣʝ ʪʦʜʽ ʾʭ ʥʝ ʤʦʞʥʘ ʦʭʦʧʠʪʠ ʚʩʝʙʽʯʥʦ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ 

ʩʪʠʣʽʚ ʧʦʜʘʥʥʷ ʥʝʟʤʽʥʥʽ ʜʘʥʽ ʚʘʨʪʦ ʚʽʜʦʢʨʝʤʠʪʠ ʚʽʜ ʟʤʽʥʥʠʭ.  

ʅʘʧʨʠʢʣʘʜ, ʩʪʘʪʠʯʥʽ ʜʘʥʽ ʤʦʞʥʘ ʚʠʨʽʟʥʠʪʠ ʦʩʦʙʣʠʚʠʤ ʰʨʠʬʪʦʤ, 

ʦʩʦʙʣʠʚʠʤ ʢʦʣʴʦʨʦʤ ʘʙʦ ʧʦʟʥʘʯʠʪʠ ʧʽʢʪʦʛʨʘʤʘʤʠ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʘ ʪʦʯʥʘ ʮʠʬʨʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʽ ʜʘʥʽ ʟʤʽʥʶʶʪʴʩʷ ʚʜ̔-

ʥʦʩʥʦ ʧʦʚʽʣʴʥʦ, ʾʭ ʤʦʞʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʚ ʪʝʢʩʪʦʚʦʤʫ ʚʠʛʣʜ̫ʽ. ʊʘʤ, 

ʜʝ ʜʘʥʽ ʟʤʽʥʶʶʪʴʩʷ ʰʚʠʜʢʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥ-

ʥʷ. ʗʢ ʧʨʠʢʣʘʜ ʨʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ, ʷʢʘ ʱʦʤʽʩʷʯʥʦ ʟʘʧʠʩʫʻ ʽ ʧʜ̔-

ʙʠʚʘʻ ʧʽʜʩʫʤʢʠ ʜʘʥʠʭ ʧʨʦʜʘʞʽʚ ʷʢʦʾʩʴ ʢʦʤʧʘʥʽʾ. ɯʟ ʨʠʩ. 7.5 ʚʠʜʥʦ, 

ʱʦ ʦʜʥʽ ʡ ʪʽ ʩʘʤʽ ʜʘʥʽ ʤʦʞʥʘ ʧʦʜʘʪʠ ʷʢ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʫ, ʪʘʢ ʽ ʫ 

ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʄʝʥʝʜʞʝʨʘʤ, ʱʦ ʚʠʚʯʘʶʪʴ ʜʘʥʽ ʟ ʧʨʦʜʘʞʽʚ, ʙʽʣʴʰ ʧʦʪʨʽʙʥʽ ʪʝʥ-

ʜʝʥʮʽʾ ʟʤʽʥʠ ʘʙʦ ʘʥʦʤʘʣʴʥʽ ʜʘʥʽ, ʥʽʞ ʾʭ ʪʦʯʥʽ ʟʥʘʯʝʥʥʷ. ɻʨʘʬʽʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʛʽʩʪʦʛʨʘʤʠ ʜʦʟʚʦʣʷʻ ʚʠʦʢʨʝ-

ʤʠʪʠ ʘʥʦʤʘʣʴʥʽ ʜʘʥʽ ʟʘ ʙʝʨʝʟʝʥʴ ʽ ʪʨʘʚʝʥʴ, ʱʦ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʽʥʰʠʭ ʜʘʥʠʭ. ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 7.5, ʜʘʥʽ ʚ ʪʝʢʩʪʦʚʦʤʫ ʧʦʜʘʥʥʽ  

ʟʘʡʤʘʁ ʪʴ ʤʝʥʰʝ ʤʽʩʮʷ, ʥʽʞ ʫ ʛʨʘʬʽʯʥʦʤʫ. 

ɼʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʢʨʘʱʝ ʚʽʜʦʙʨʘʞʘʪʠ ʛʨʘʬʽʯʥʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʥʘʣʦʛʦʚʽ ʧʦʜʘʥʥʷ. ʎʠʬʨʦʚʽ ʝʢʨʘʥʠ, ʱʦ ʧʦʩʪʽʡʥʦ 

ʟʤʽʥʶʶʪʴʩʷ, ʜʝʟʦʨʽʻʥʪʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʦʩʢʽʣʴʢʠ ʪʦʯʥʽ ʟʥʘʯʝʥʥʷ 

ʜʘʥʠʭ ʰʚʠʜʢʦ ʥʝ ʩʧʨʠʡʤʘʶʪʴʩʷ. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʫ ʨʘʟʽ 

ʧʦʪʨʝʙʠ ʜʦʧʦʚʥʶʪ̒ɹ ʩʷ ʪʦʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (ʨʠʩ. 7.6). 
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ʈʠʩ. 7.5. ɸʣʴʪʝʨʥʘʪʠʚʥʝ ʧʦʜʘʥʥʷ ʜʘʥʠʭ 

 

 

ʂʨʫʛʦʚʘ  

ʜʽʘʛʨʘʤʘ 

 

ʊʝʨʤʦʤʝʪʨ 

 

ʎʠʬʝʨʙʣʘʪ  

ʟʽ ʩʪʨʽʣʢʦʶ 

 
ɻʦʨʠʟʦʥʪʘʣʴʥʘ  
ʰʢʘʣʘ 

ʈʠʩ. 7.6. ʉʧʦʩʦʙʠ ʧʦʜʘʥʥʷ ʟʤʽʥʥʠʭ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ  

 

ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʘʻ ʚʢʣʶʯʘʪʠ ʤʘʢʩʠʤʘʣʴʥʽ ʪʘ ʤʽʥʽʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʜʘʪʢʦʚʠʡ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʾʭ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʦʢ ʦʧʝʨʘʪʦʨʘ ʫ ʩʪʨʝʩʦʚʠʭ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ 

ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʽ ʥʘ ʜʠʩʧʣʝʾ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʘʥʦʤʘʣʴʥʽ ʜʘʥʽ 

(ʨʠʩ. 7.7). 

ɼʣʷ ʧʦʜʘʥʥ ̫ʪʦʯʥʠʭ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʽʥ-

ʬʦʨʤʘʮʽʾ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʪʁɹ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ. ɿʘʤʽʩʪʴ ʟʚʠ-

ʯʘʡʥʦʛʦ ʨʷʜʢʘ ʜʘʥʽ ʧʦʤʽʱʘʶʪʴ ʫ ʧʨʷʤʦʢʫʪʥʠʢ ʘʙʦ ʚʽʜʟʥʘʯʘʪʁɹ ʧʢ̔-

ʪʦʛʨʘʤʦʶ (ʨʠʩ. 7.8). ʇʨʷʤʦʢʫʪʥʠʢ ʟ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʤʽʩʪʠʪʴʩʷ ʧʦ-

ʚʝʨʭ ʧʦʪʦʯʥʦʛʦ ʝʢʨʘʥʘ, ʱʦ ʧʨʠʚʝʨʪʘ̒ ʜʦ ʥʴʦʛʦ ʫʚʘʛʫ ʢʦʨʠʩʪʫʚʘʯʘ. 
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ʈʠʩ. 7.7. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʥʘ ʰʢʘʣʘʭ 

 

 

ʈʠʩ. 7.8. ɺʠʜʽʣʝʥʥʷ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ 

 

ɺʠʜʽʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʥʘ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʜʦ ʟʤʽʥ, ʱʦ ʚʽʜʙʫ-

ʚʘʶʪʴʩ ̫ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʝʢʨʘʥʘ. ʋ ʚʠʧʘʜʢʫ ʜʫʞʝ ʰʚʠʜʢʠʭ ʟʤʽʥ ʥʝ 
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ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʦʩʢʽʣʴʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ-

ʢʣʘʜʝʥʥʷ ʝʢʨʘʥʽʚ, ʱʦ ʩʧʘʥʪʝʣʠʯʫʻ ʽ ʜʨʘʪʫʻ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʣʷ ʧʦʜʘʥʥ ̫ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽ-

ʟʥʽ ʧʨʠʡʦʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʨʦʜʠʥʥʽ ʝʣʝʤʝʥʪʠ ʜʘʥʠʭ. 

ʈʦʟʨʦʙʥʠʢʠ ʽʥʪʝʨʬʝʡʩʽʚ ʧʦʚʠʥʥʽ ʧʘʤô̫ ʪʘʪʠ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʚʽʟʫʘʣʽ-

ʟʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʽʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ ʚʽʜʦʙʨʘʞʘ ̒ʬʽʟʠʯʥʽ ʩʫʪʥʦʩ-

ʪʽ (ʦʙô̒ ʢʪʠ). ʂʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ: 

1) ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʟ ʨʽʟʥʠʭ ʜʞʝ-

ʨʝʣ, ʫ ʚʠʛʣʷʜʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʟ ʽʟʦʙʘʨʘʤʠ, ʧʦʚʽʪʨʷʥʠʤʠ ʬʨʦʥ-

ʪʘʤʠ ʪʘ ʽʥ.; 

2) ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʥʫ ʪʝʣʝʬʦʥʥʦʾ ʤʝʨʝʞʽ ʫ ʚʠʛʣʷʜʽ 

ʟʚôʷʟʘʥʦʾ ʤʥʦʞʠʥʠ ʚʫʟʣʽʚ; 

3) ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʘʥʫ ʭʽʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʧʦʢʘʟʘʥʥʷʤʠ ʪʠʩʢʫ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ; 

4) ʧʦʚʝʜʽʥʢʘ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ; 

5) ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʥʦʞʠʥʠ web-ʩʪʦʨʽʥʦʢ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʘ ʛʽʧʝʨ-

ʪʝʢʩʪʦʚʠʭ ʧʦʩʠʣʘʥʴ (ʢʘʨʪʘ ʩʘʡʪʘ). 

ʈʽʟʥʽ ʢʣʘʩʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʟʦʢ-

ʨʝʤʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦ- ʽ ʪʨʠʚʠʤʽʨʥʠʭ ʜʝʨʝʚ 

ʪʘ ʤʝʨʝʞ. ɹʽʣʴʰʽʩʪʴ ʟ̔ ʥʠʭ ʧʦʚô̫ ʟʘʥʽ ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʟʥʘʯʥʠʭ  

ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʢʝʨʦʚʘʥʠʭ ʢʦʤʧôʁ ʪʝʨʦʤ. ʅʘʡʙʽʣʴʰʝ ʚʽʟʫʘʣʽʟʘʮʽ ʁ 

ʟʘʩʪʦʩʦʚʫʪʁʴ ʚ ʽʥʪʝʨʬʝʡʩʘʭ ʜʣʷ ʧʦʜʘʥʥʷ ʜʝʷʢʠʭ ʬʽʟʠʯʥʠʭ ʩʪʨʫʢʪʫʨ, 

ʥʘʧʨʠʢʣʘʜ ʤʦʣʝʢʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʽ 

ʪ.̔ʥ. ʊʨʠʚʠʤʽʨʥʽ ʧʦʜʘʥʥʷ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʻ ʦʩʦʙʣʠʚʦ  

ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ʋ ʚʩʽʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤʘʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʢʦʣʴʦʨʦʚʽ ʝʢʨʘʥʠ, ʪʦʤʫ ʚ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʽʥʪʝʨʬʝʡ-

ʩʘʭ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʢʦʣʴʦʨʠ. ʋ ʜʝʷʢʠʭ ʩʠʩʪʝʤʘʭ  

ʢʦʣʴʦʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʫ ʪʝʢʩʪʦʚʠʭ ʨʝʜʘʢʪʦʨʘʭ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ  

ʪʝʢʩʪʫ); ʚ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ (ʪʘʢʠʭ, ʷʢ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʦʝʢ-

ʪʫʚʘʥʥʷ) ʢʦʣʴʦʨʘʤʠ ʧʦʟʥʘʯʘʶʪʴ ʨʽʟʥʽ ʨʽʚʥʽ ʧʨʦʝʢʪʽʚ. 

ʇʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʽʚ ʨʦʙʠʪʴ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘ-

ʯʘ ʙʽʣʴʰ ʟʨʫʯʥʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ. ʈʘʟʦʤ ʟ ʪʠʤ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʢʦʣʴʦʨʽʚ ʤʦʞʝ ʙʫʪʠ ʥʝʧʨʘʚʠʣʴʥʠʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʪʚʦ-

ʨʶʶʪʴʩʷ ʽʥʪʝʨʬʝʡʩʠ, ʷʢʽ ʚʽʟʫʘʣʴʥʦ ʥʝʧʨʠʚʘʙʣʠʚʽ ʽ ʥʘʚʽʪʴ ʧʨʦʚʦʢʫ-
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ʶʪʴ ʧʦʤʠʣʢʠ. ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʨʦʟʨʦʙʥʠʢ̔ʚ ʽʥʪʝʨʬʝʡʩʽʚ ʤʘʻ 

ʙʫʪʠ ʦʙʝʨʝʞʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʽʚ ʥʘ ʝʢʨʘʥʘʭ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʙ̔-

ʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʽ ʧʨʘʚʠʣʘ.  
1. ʂʽʣʴʢʽʩʪʴ ʢʦʣʴʦʨʽʚ ʦʙʤʝʞʫʚʘʪʠ. ʋ ʚʽʢʥ ̔ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-

ʪʠ 4ï5 ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ, ʚ ʽʥʪʝʨʬʝʡʩʽ ʩʠʩʪʝʤʠ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ  
ʙ̔ʣʴʰʝ 7 ʢʦʣʴʦʨʽʚ. 

2. ɿʤʽʥʠ ʫ ʩʪʘʥʽ ʩʠʩʪʝʤʠ ʚʽʜʦʙʨʘʞʘʪʠ ʨʽʟʥʠʤʠ ʢʦʣʴʦʨʘʤʠ.  
ʗʢʱʦ ʥʘ ʝʢʨʘʥʽ ʟʤʽʥʠʣʠʩʷ ʢʦʣʴʦʨʠ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʜʙʫʣʘʩʷ ʷʢʘʩʴ 
ʧʦʜʽʷ. ɺʠʜʽʣʝʥʥʷ ʢʦʣʴʦʨʦʤ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʽ ʜʣʷ ʩʢʣʘʜʥʠʭ ʝʢʨʘ-
ʥ̔ ʚ, ʥʘ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʩʦʪʥʽ ʨʽʟʥʠʭ ʦʙô̒ ʢʪʽʚ. 

3. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʣʽʨʥʝ ʢʦʜʫʚʘʥʥʷ. ɺʠʜʽʣʷʪʠ ʘʥʦʤʘʣʴʥʽ 
ʝʣʝʤʝʥʪʠ ʢʦʣʴʦʨʦʤ; ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʧʦʜʽʙʥʽ ʝʣʝʤʝʥʪʠ, ʾʭ ʧʦ-
ʢʘʟʫʚʘʪʠ ʦʜʥʘʢʦʚʠʤ ʢʦʣɹʦʨʦʤ. 

4. ʂʦʣʽʨʥʝ ʢʦʜʫʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʧʨʦʜʫʤʘʥʠʤ ʽ ʧʦʩʣʽʜʦʚʥʠʤ. ʗʢʱʦ 
ʚ ʷʢʽʡ-ʥʝʙʫʜʴ ʯʘʩʪʠʥʽ ʩʠʩʪʝʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ ʟʦʙʨʘ-
ʞʘʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ, ʪʦ ʫ ʚʩʽʭ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ 
ʧʦʜʽʙʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦʪʨʽʙʥʦ ʟʦʙʨʘʞʘʪʠ ʪʘʢʠʤ ʩʘʤʠʤ ʢʦʣʴʦʨʦʤ. 
ʇʝʚʥ̔ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʘʶʪʴ ʩʚʦʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʥʘʯʝʥʥʷ ʦʢʨʝ-
ʤʠʭ ʢʦʣʴʦʨʽʚ. 

5. ʂʦʣʴʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙ-
ʣʠʚʦʩʪʝʡ ʣʶʜʩʴʢʦʛʦ ʦʢʘ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʯʝʨʚʦʥʠʭ ʽ ʩʠʥʽʭ ʟʦʙʨʘʞʝʥ ɹ
ʩʧʨʠʯʠʥʷʻ ʟʦʨʦʚʫ ʥʘʧʨʫʛʫ. ɼʝʷʢʽ ʢʦʤʙʽʥʘʮʽʾ ʢʦʣʴʦʨʽʚ ʤʦʞʫʪʴ ʚʽ-
ʟʫʘʣʴʥʦ ʧʦʨʫʰʫʚʘʪʠ ʘʙʦ ʫʩʢʣʘʜʥʶʚʘʪʠ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ. 
ʈʽʟʥʽ ʧʨʦʬʝʩʽʡʥʽ ʛʨʫʧʠ ʣʶʜʝʡ ʤʘʶʪʴ ʨʽʟʥʝ ʩʧʨʠʡʥʷʪʪʷ ʢʦʣʴʦʨʽʚ; 

ʢʨʽʤ ʪʦʛʦ, ʫ ʨʽʟʥʠʭ ʧʨʦʬʝʩʽʷʭ ʽʩʥʫʶʪʴ ʩʚʦʾ ʜʦʤʦʚʣʝʥʦʩʪʽ ʧʨʦ ʟʥʘ-
ʯʝʥʥʷ ʦʢʨʝʤʠʭ ʢʦʣʴʦʨʽʚ. ʂʦʨʠʩʪʫʚʘʯʽ ʥʘ ʧʽʜʩʪʘʚʽ ʟʜʦʙʫʪʠʭ ʟʥʘʥʴ 
ʤʦʞʫʪʴ ʥʝʘʜʝʢʚʘʪʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʪʘʢʠʡ ʩʘʤʠʡ ʢʦʣʽʨ. ʅʘʧʨʠʢʣʘʜ, 
ʚʦʜʽʻʤ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʥʝʙʝʟʧʝʢʘ. ɸ ʜʣʷ ʭʽʤʽʢʘ ʯʝʨ-
ʚʦʥʠʡ ʢʦʣʽʨ ʦʟʥʘʯʘʻ ʛʘʨʷʯʠʡ. 
ʅʝʧʦʩʣʽʜʦʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʽʚ ʪʘʢʦʞ ʜʝʟʦʨʽʻʥʪʫʻ ʢʦʨʠʩ-

ʪʫʚʘʯʘ. 

7.5. ɿʘʩʦʙʠ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʧʦʚʠʥʝʥ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʝʷʢʠʡ 
ʪʠʧ ʦʧʝʨʘʪʠʚʥʦʾ ʜʦʚʽʜʢʦʚʦʾ ʩʠʩʪʝʤʠ. ɼʦʚʽʜʢʦʚʽ ʩʠʩʪʝʤʠ ï ʦʜʠʥ ʟ 
ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. ɼʦʚʽʜʢʦ-
ʚʫ ʩʠʩʪʝʤʫ ʜʦʜʘʪʢʘ ʩʪʘʥʦʚʣʷʪʴ: 
ï ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ; 
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ï ʜʽʘʣʦʛʦʚʘ ʜʦʚʽʜʢʦʚʘ ʩʠʩʪʝʤʘ; 

ï ʜʦʢʫʤʝʥʪʘʮʽʷ, ʱʦ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʽʟ ʩʠʩʪʝʤʦʶ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʢʦʨʠʩʥʦʾ ʽ ʟʤʽʩʪʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘ-

ʯʘ ï ʜʦʩʠʪʴ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, ʚʦʥʦ ʧʦʚʠʥʥʦ ʦʮʽʥʶʚʘʪʠʩʷ ʥʘ ʪʦʤʫ 

ʩʘʤʦʤʫ ʨʽʚʥʽ, ʱʦ ʡ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʘʙʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ. ʇʨʦ-

ʝʢʪʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʛʦ ʯʘʩʫ ʽ ʯʠʤʘʣʠʭ ʟʫʩʠʣʴ. 

ɼʦʨʝʯʥʦ ʟʘʣʫʯʘʪʠ ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʧʽʨʘʡʪʝʨʽʚ ʽ ʜʠ-

ʟʘʡʥʝʨʽʚ. ʇʨʦʝʢʪʫʶʯʠ ʧʦʚʽʜʦʤʣʝʥʥ ̫ʧʨʦ ʧʦʤʠʣʢʠ ʘʙʦ ʪʝʢʩʪʦʚʫ ʜʦ-

ʚʽʜʢʫ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 7.4. 

ʊʘʙʣʠʮʷ 7.4 

ʌʘʢʪʦʨʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

ʌʘʢʪʦʨ ʆʧʠʩ 

ɿʤʽʩʪ ɼʦʚʽʜʢʦʚʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʥʘʪʠ, ʱʦ ʨʦʙʠʪʴ ʢʦʨʠʩʪʫʚʘʯ,  

ʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʡʦʛʦ ʜʽʾ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʤʽʩʪʫ 

ɼʦʩʚʽʜ  

ʢʦʨʠʩʪʫʚʘʯʘ 

ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʜʦʙʨʝ ʦʟʥʘʡʦʤʣʝʥʽ ʽʟ ʩʠʩʪʝʤʦʶ, ʾʤ ʥʝ 

ʧʦʪʨʽʙʥʽ ʜʝʪʘʣʴʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʋʪʽʤ ʢʦʨʠʩʪʫʚʘʯʘʤ-

ʧʦʯʘʪʢʽʚʮʷʤ ʪʘʢʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʠʜʘʶʪʴʩʷ ʩʢʣʘʜʥʠʤʠ, ʤʘ-

ʣʦʟʨʦʟʫʤʽʣʠʤʠ ʽ ʥʘʜʪʦ ʢʦʨʦʪʢʠʤʠ. ɼʦʚʽʜʢʦʚʘ ʩʠʩʪʝʤʘ ʧʦ-

ʚʠʥʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʙʠʜʚʘ ʪʠʧʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʘ ʪʘʢʦʞ  

ʟʘʩʦʙʠ ʢʝʨʫʚʘʥʥʷ ʩʢʣʘʜʥʽʩʪʶ ʧʦʚʽʜʦʤʣʝʥʴ 

ʇʨʦʬʝʩʽʡ-

ʥʠʡ ʨʽʚʝʥʴ 

ʢʦʨʠʩʪʫʚʘʯʘ 

ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʚʽʜʦʤʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʁ ʪʴ 

ʾʭ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʽʚʥʶ. ʋ ʧʦʚʽʜʦʤʣʝʥʥʷʭ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʫ ʪʝʨʤʥ̔ʦʣʦʛʽʶ 

ʉʪʠʣʴ  

ʧʦʚʽʜʦʤʣʝʥʴ 

ʇʦʚʽʜʦʤʣʝʥʥʷ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʽʜʪʽʥʦʢ, ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʪʠ ʘʢʪʠʚʥʠʡ ʪʦʥ, ʥʝ ʙʫʪʠ ʦʙʨʘʟʣʠʚʠʤʠ ʯʠ ʞʘʨʪʽʚʣʠʚʠʤʠ 

ʂʫʣʴʪʫʨʘ ʈʦʟʨʦʙʥʠʢ ʧʦʚʽʜʦʤʣʝʥʴ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʟʥʘʡʦʤʣʝʥʠʡ ʟ ʢʫʣʪɹʫ-

ʨʦʶ ʪʽʻʾ ʢʨʘʾʥʠ, ʜʝ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʜʘʚʘʪʠ ʩʠʩʪʝʤʫ.  

ʇʦʚʽʜʦʤʣʝʥʥʷ, ʮʽʣʢʦʤ ʜʦʨʝʯʥʝ ʚ ʢʫʣʴʪʫʨʽ ʦʜʥʽʻʾ ʢʨʘʾʥʠ, 

ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʝʧʨʠʡʥʷʪʥʠʤ ʚ ʽʥʰʽʡ  
 

ʇʨʠʢʣʘʜ ʟʘʧʨʦʰʝʥʥʷ ʜʣʷ ʚʭʦʜʫ ʚ ʽʥʪʝʨʬʝʡʩ ʨʦʫʪʝʨʘ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 7.9. ʂʦʨʠʩʪʫʚʘʯʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʧʦʚʥʠʪʠ ʬʦʨʤʫ, ʱʦ ʩʢʣʘʜʘ-

ʻʪʴʩʷ ʟ ʜʚʦʭ ʧʦʣʽʚ: çɯʤôʷ ʢʦʨʠʩʪʫʚʘʯʘè ʽ çʇʘʨʦʣʴè. 

ʇʝʨʰʝ ʚʨʘʞʝʥʥʷ, ʷʢʝ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʽʟ 

ʇʉ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʚʽʜʦʤʣʝʥʥʷʭ ʧʨʦ ʧʦʤʠʣʢʠ. ʅʝʜʦʩʚʽʜʯʝʥʽ ʢʦ-

ʨʠʩʪʫʚʘʯʽ, ʟʨʦʙʠʚʰʠ ʧʦʤʠʣʢʫ, ʧʦʚʠʥʥʽ ʨʦʟʫʤʪ̔ʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ 

ʟô̫ ʚʠʣʦʩʷ, ʧʨʦ ʧʦʤʠʣʢʫ. ʇʨʠʢʣʘʜ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ ʚ ʪʘʙ-

ʣʠʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ Excel ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 7.10.  
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ʈʠʩ. 7.9. ʌʦʨʤʘ ʜʣʷ ʚʭʦʜʫ  

ʚ ʽʥʪʝʨʬʝʡʩ ʨʦʫʪʝʨʘ 

 

ʈʠʩ. 7.10. ʇʨʠʢʣʘʜ  

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ 

ʆʪʨʠʤʘʚʰʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ, ʢʦʨʠʩʪʫʚʘʯ ʯʘʩʪʦ ʥʝ 
ʟʥʘʻ, ʱʦ ʨʦʙʠʪʠ, ʽ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʜʦʚʽʜʢʦʚʦʾ ʩʠʩʪʝʤʠ ʟʘ ʽʥʬʦʨʤʘʮʽ-
ʻʶ. ɼʦʚʽʜʢʦʚʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʽʥʬʦʨʤʘʮʽʾ: ʷʢ 
ʪʫ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʢʦʨʠʩʪʫʚʘʯʫ ʚ ʩʢʨʫʪʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʪʘʢ ʽ  
ʢʦʥʢʨʝʪʥʫ, ʷʢʫ ʰʫʢʘʻ ʢʦʨʠʩʪʫʚʘʯ. ɼʣʷ ʮʴʦʛʦ ʜʦʚʽʜʢʦʚʘ ʩʠʩʪʝʤʘ ʤʘʻ 
ʤʽʩʪʠʪʠ ʨʽʟʥʽ ʟʘʩʦʙʠ ʽ ʨʽʟʥʽ ʩʪʨʫʢʪʫʨʠ ʧʦʚʽʜʦʤʣʝʥʴ. 
ɼʦʚʽʜʢʦʚʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʢʽʣʴʢʦʤʘ 

ʪʦʯʢʘʤʠ ʚʭʦʜʞʝʥʥʷ (ʨʠʩ. 7.11). ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʚʽʡʪʠ ʚ ʥʝʾ ʥʘ ʚʝʨʭ-
ʥʴʦʤʫ ʨʽʚʥʽ ʾʾ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʧʝʨʝʛʣʷʥʫʪʠ ʚʩʽ ʨʦʟʜʽʣʠ ʜʦʚʽʜʢʦ-
ʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɯʥʰʽ ʪʦʯʢʠ ʚʭʦʜʞʝʥʥʷ ʚ ʜʦʚʽʜʢʦʚʫ ʩʠʩʪʝʤʫ ï ʚʽʢʥʘ  
ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʧʦʤʠʣʢʠ ʘʙʦ ʦʧʠʩ ʢʦʥʢʨʝʪʥʦʾ ʢʦʤʘʥʜʠ ʜʦʜʘʪʢʘ. 
ʋʩʽ ʜʦʚʽʜʢʦʚʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʤʝʨʝʞʝʚʫ ʩʪʨʫʢʪʫʨʫ, ʫ 

ʷʢʽʡ ʢʦʞʥʠʡ ʨʦʟʜʽʣ ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʧʦʩʠʣʘʪʠʩʷ ʥʘ  
ʢ̔ʣʴʢʘ ʽʥʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʦʟʜʽʣʽʚ. ʉʪʨʫʢʪʫʨʘ ʪʘʢʦʾ ʤʝʨʝʞʽ, ʷʢ 
ʧʨʘʚʠʣʦ, ʽʻʨʘʨʭʽʯʥʘ, ʟ ʧʝʨʝʭʨʝʩʥʠʤʠ ʧʦʩʠʣʘʥʥʷʤʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 
ʨʠʩ. 7.11. ʅʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʩʪʨʫʢʪʫʨʥʦʾ ʽʻʨʘʨʭʽʾ ʫʪʨʠʤʫʻʪʴʩʷ ʟʘ-
ʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʥʘ ʥʠʞʥʴʦʤʫ ï ʙʽʣʴʰ ʜʝʪʘʣʴʥʘ. 
ʇ̔ ʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʚʽʜʢʦʚʦʾ ʩʠʩʪʝʤʠ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ, 

ʟʫʤʦʚʣʝʥʽ ʪʠʤ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʚʭʦʜʷʪʴ ʫ ʤʝʨʝʞʫ ʧʽʩʣʷ ʜʦʧʫʝɦʥʥʷ 
ʧʦʤʠʣʢʠ ʽ ʜʘʣʽ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʧʦ ʥʽʡ. ʏʝʨʝʟ ʜʝ̫ʢʠʡ ʯʘʩ ʚʦʥʠ ʧʣʫ-
ʪʘʁ ʪʴʩʷ ʽ ʥʝ ʤʦʞʫʪʴ ʚʠʟʥʘʯʠʪʠ, ʫ ʷʢʦʤʫ ʤʽʩʮʽ ʜʦʚʽʜʢʦʚʦʾ ʩʠʩʪʝʤʠ 
ʧʝʨʝʙʫʚʘʶʪʴ. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʟʘʚʝʨʰʠʪʠ ʩʝʘʥʩ 
ʨʦʙʦʪʠ ʟ ʜʦʚʽʜʢʦʚʦʶ ʩʠʩʪʝʤʦʶ ʽ ʟʥʦʚʫ ʧʦʯʘʪʠ ʨʦʙʦʪʫ ʟ ʜʝʷʢʦʾ ʚʽʜʦ-
ʤʦʾ ʪʦʯʢʠ ʜʦʚʽʜʢʦʚʦʾ ʤʝʨʝʞʽ. 
ɺʽʜʦʙʨʘʞʝʥʥʷ ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʝʢʽʣʴʢʦʭ ʚʽʢʥʘʭ ʩʧʨʦʱʫʻ ʧʦ-

ʜʽʙʥʫ ʩʠʪʫʘʮʽʶ. ɽʢʨʘʥ, ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʽ ʪʨʠ ʨʽʚʥʽ ʜʦʚʽʜʢʠ, ʧʦʢʘʟʘʥʦ ʥʘ 
ʨʠʩ. 7.12. ʇʨʦʩʪʽʨ ʝʢʨʘʥʘ ʟʘʚʞʜʠ ʦʙʤʝʞʝʥʠʡ ʽ ʨʦʟʨʦʙʥʠʢʫ ʚʘʨʪʦ 
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ʧʘʤôʷʪʘʪʠ, ʱʦ ʜʦʜʘʪʢʦʚʽ ʚʽʢʥʘ ʤʦʞʫʪʴ ʩʭʦʚʘʪʠ ʽʥʰʫ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘ-
ʮʽʶ. 

 

ʈʠʩ. 7.11. ʊʦʯʢʠ ʚʭʦʜʫ ʚ ʜʦʚʽʜʢʦʚʫ ʩʠʩʪʝʤʫ 

 

ɺʭʽʜ ʯʝʨʝʟ  

ʜʦʜʘʪʦʢ 

ɺʭʽʜ ʟ ʜʦʜʘʪʢʘ 
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Pʠc. 7.12. ɺʽʢʥʦ ʜʦʚʽʜʢʦʚʦʾ ʩʠʩʪʝʤʠ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Windows 7 

ʊʝʢʩʪʠ ʜʦʚʽʜʢʦʚʦʾ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʛʦʪʫʚʘʪʠ ʨʘʟʦʤ ʟ ʨʦʟʨʦʙ-

ʥʠʢʘʤʠ ʜʦʜʘʪʢʘ. ɼʦʚʽʜʢʦʚʽ ʨʦʟʜʽʣʠ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʩʪʠʤ ʚʽʜ-

ʪʚʦʨʝʥʥʷʤ ʧʦʩʽʙʥʠʢʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʷ ʥʘ ʧʘʧʝʨʽ ʽ 

ʥʘ ʝʢʨʘʥʽ ʩʧʨʠʡʤʘʻʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ. ʉʘʤ ʪʝʢʩʪ (ʡʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʽ 

ʩʪʠʣʴ) ʧʦʪʨʽʙʥʦ ʨʝʪʝʣʴʥʦ ʧʨʦʜʫʤʫʚʘʪʠ, ʱʦʙ ʡʦʛʦ ʤʦʞʥʘ ʙʫʣʦ ʯʠʪʘ-

ʪʠ ʫ ʚʽʢʥʽ ʤʘʣʦʛʦ ʨʦʟʤʽʨʫ. ʈʦʟʜʽʣ ʜʦʚʽʜʢʠ çʐʚʠʜʢʠʡ ʧʦʰʫʢ ʚʽʜʧʦ-

ʚʽʜʽè ʥʘ ʨʠʩ. 7.12 ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʡ ï ʫ ʙʫʜʴ-ʷʢʦʤʫ ʜʦʚʽʜʢʦʚʦʤʫ 

ʨʦʟʜʽʣʽ ʤʘʻ ʙʫʪʠ ʣʠʰʝ ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ. ʋ ʚʽʢʥʽ, ʱʦ ʚʽʜʦʙʨʘ-

ʞʘʻ ʜʦʚʜ̔ʢʦʚʠʡ ʨʦʟʜʽʣ, ʨʦʟʤʽʱʝʥʦ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ. 

ʂʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʢʽʣʴʢʘ ʤʦʞʣʠʚʦʩʪʝʡ ʧʝʨʝʤʽʱʝʥʥʷ ʤʽʞ ʨʦʟʜʽ-

ʣʘʤʠ ʜʦʚʽʜʢʦʚʦʾ ʩʠʩʪʝʤʠ: ʧʝʨʝʡʪʠ ʜʦ ʨʦʟʜʽʣʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʚʽʜʦ-

ʙʨʘʞʫʚʘʥʦʛʦ ʨʦʟʜʽʣʫ, ʚʠʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʨʦʟʜʽʣ ʟ ʚʽʢʥʘ çɾʫʨʥʘʣè 

ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʽ ʚʠʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʚʫʟʦʣ ʥʘ ʢʘʨʪʽ ʜʦ-

ʚʽʜʢʦʚʦʾ ʤʝʨʝʞʽ ʽ ʧʝʨʝʡʪʠ ʜʦ ʥɹ ʦʛʦ. 

ɼʦʚʽʜʢʦʚʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʛʨʫʧʠ ʟʚô̫ ʟʘʥʠʭ 

web-ʩʪʦʨʽʥʦʢ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʟʘʛʘʣʴʥʝʥʦʾ ʛʽʧʝʨʪʝʢʩʪʦʚʦʾ ʩʠʩʪʝ-

ʤʠ, ʽʥʪʝʛʨʦʚʘʥʦʾ ʟ ʜʦʜʘʪʢʦʤ. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʣʝʛʢʦ ʨʝʘʣʽʟʫʻʪʴ-

ʩʷ ʫ ʚʠʛʣʷʜʽ ʛʽʧʝʨʪʝʢʩʪʦʚʠʭ ʧʦʩʠʣʘʥ.ɹ ʇʝʨʝʚʘʛʘ wʝb-ʩʠʩʪʝʤʠ: ʧʨʦʩ-

ʪʘ ʚ ʨʝʘʣʽʟʘʮʽʾ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʇɿ.  
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ʑʦʙ ʧʦʩʪʘʚʣʝʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʨʘʟʦʤ ʽʟ ʧʨʦʛʨʘʤʥʦʶ ʩʠʩʪʝʤʦʶ 

ʙʫʣʘ ʢʦʨʠʩʥʘ ʚʩʽʤ ʩʠʩʪʝʤʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʚʦʥʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ 

ʧô̫ ʪʴ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 7.5. 

ʊʘʙʣʠʮʷ 7.5 
ʊʠʧʠ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʊʠʧ ʜʦʢʫʤʝʥʪʘ ɿʤʽʩʪ ʉʧʦʞʠʚʘʯ 

ʆʧʠʩ ʩʝʨʚʽʩʽʚ ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʦʧʠʩ ɽʢʩʧʝʨʪʠ 

ʈʝʢʦʤʝʥʜʘʮʽʾ  

ʱʦʜʦ ʫʩʪʘʥʦʚʣʝʥʥʷ 

ʩʠʩʪʝʤʠ 

ɼʦʢʫʤʝʥʪʘʮʽʷ  

ʟ ʽʥʩʪʘʣʮ̫ʽʾ ʩʠʩʪʝʤʠ 

ʉʠʩʪʝʤʥʽ  

ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ 

ʇʦʯʘʪʦʢ ʨʦʙʦʪʠ ʂʫʨʩ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ ʇʦʯʘʪʢʦʚʽ ʢʦʨʠʩʪʫʚʘʯʽ 

ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ɼʦʚʽʜʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ ɼʦʩʚʽʜʯʝʥʽ ʢʦʨʠʩʪʫʚʘʯʽ 

ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʂʝʨʽʚʥʠʮʪʚʦ  

ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʉʠʩʪʝʤʥʽ  

ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ 

 

1. ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʦʧʠʩ ï ʤʽʩʪʠʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ.  

2. ɼʦʢʫʤʝʥʪ ʟ ʽʥʩʪʘʣʷʮʽʾ ʩʠʩʪʝʤʠ ï ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ. 

3. ʂʫʨʩ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ ï ʦʧʝʨʫʻ ʽʥʬʦʨʤʘʮʽʻ  ʁʧʨʦ ʨʦʙʦʪʫ ʽʟ ʩʠʩ-

ʪʝʤʦʶ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘʛʘʣʴʥ ̔ʤʦʞʣʠʚʦʩʪ.̔  

4. ɼʦʚʽʜʢʦʚʝ ʢʝʨʽʚʥʠʮʪʚʦ ï ʦʧʠʩʫ ̒ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʽ ʾʭ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ, ʩʧʠʩʦʢ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʧʦʤʠʣʢʠ ʪʘ ʤʦʞʣʠʚʽ ʧʨʠʯʠʥʠ 

ʾʭ ʧʦʷʚʠ; ʨʦʟʛʣʷʥʫʪʦ ʩʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʚʠʷʚʣʝʥʥʷ 

ʧʦʤʠʣʦʢ. 

5. ʂʝʨʽʚʥʠʮʪʚʦ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʧʦʪʨʽʙʥʝ ʜʣʷ ʜʝʷʢʠʭ ʪʠʧʽʚ ʧʨʦ-

ʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. ʇʦʜʘʁʪʴʩʷ ʦʧʠʩ ʧʦʚʽʜʦʤʣʝʥʴ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ  

ʩʠʩʪʝʤʦʶ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʽ ʩʧʦʩʦʙʠ ʨʝʘʛʫʚʘʥʥʷ 

ʥʘ ʮʽ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʗʢʱʦ ʚ ʩʠʩʪʝʤʫ ʚʢʣʶʯʝʥʦ ʘʧʘʨʘʪʥʫ ʯʘʩʪʠʥʫ, 

ʪʦ ʢʝʨʽʚʥʠʮʪʚʦ ʤʘʻ ʤʽʩʪʠʪʠ ʽʥʬʦʨʤʘʮʽ ʁʧʨʦ ʪʝ, ʷʢ ʚʠʷʚʠʪʠ ʡ ʫʩʫʥʫ-

ʪʠ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʧʦʚô̫ ʟʘʥʽ ʟ ʘʧʘʨʘʪʫʨʦʶ, ʷʢ ʧʽʜʢʣʶʯʠʪʠ ʥʦʚʽ ʧʝʨʠ-

ʬʝʨʽʡʥʽ ʧʨʠʩʪʨʦʾ ʽ ʪ. ʽʥ. ɿʨʫʯʥʽ ʧʨʝʜʤʝʪʥʽ ʧʦʢʘʞʯʠʢʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʰʚʠʜʢʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʜʦʚʽʜʢʦʚʽʡ ʩʠʩʪʝʤʽ. 

7.6. ʆʮʽʥʶʚʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʻ ʪʝʩʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ 

ʇʨʦʮʝʩ, ʫ ʷʢʦʤʫ ʦʮʽʥʶʻʪʴʩʷ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ 

 ̔ʩʪʫʧʽʥʴ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘʟʠʚʘʻʪʴʩʷ ʦʮʽ-

ʥʶʚʘʥʥʷʤ ʽʥʪʝʨʬʝʡʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʮʽʥʶʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʻ ʯʘʩ-

ʪʠʥʦʶ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʘʪʝʩʪʘʮʽʾ ʩʠʩʪʝʤ ʇɿ. 

ʉʠʩ.ʘʜʤʽʥ 

ɸʜʤʽʥ.ʧʦʩʽʙ. 

ʈʦʙʦʪʘ ʪʘ ʦʙʩʣʫʛ. 
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ʋ ʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʽ ɽʆʄ ʯʽʣʴʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʧʠ-

ʪʘʥʥʷ ʫʟʛʦʜʞʝʥʥʷ ʨʦʙʦʪʠ ʣʶʜʠʥʠ-ʦʧʝʨʘʪʦʨʘ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʯʘʩʪʠʥʠ 

ʩʠʩʪʝʤʠ. ʋʚʝʜʝʥʥʷïʚʠʚʝʜʝʥʥʷ (ʪʝʤʧ, ʬʦʨʤʠ ʧʦʜʘʥʥʷ) ʥʝʦʙʭʽʜʥʦ ʫʟʛʦ-

ʜʞʫʚʘʪʠ ʟ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ; ʢʣʘʚʽʘʪʫ-

ʨʦʶ ʪʘ ʽʥʰʠʤʠ ʦʨʛʘʥʘʤʠ ʢʝʨʫʚʘʥʥʷ; ʟʘʩʦʙʘʤʠ ʢʦʤʫʥʽʢʘʮʽʾ; ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʧʨʠʩʪʨʦʾʚ. ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ï ʮʝ ʚʠʜʠʤʘ  

ʯʘʩʪʠʥʘ ʧʨʦʛʨʘʤʠ. ɽʨʛʦʥʦʤʽʢʘ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʠ ʨʦʟʨʦʙʣʝʥʥʷ ʽ 

ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʷʢ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʷʢʦʩʪʽ. ʂʦʨʠʩ-

ʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʜʠʟʘʡʥʦʤ ʧʨʦʛʨʘʤʥʦ-

ʛʦ ʧʨʦʜʫʢʪʫ ʽ ʧʝʨʝʜʫʻ ʡʦʛʦ ʽʤʧʣʝʤʝʥʪʘʮʽʾ.  

ʇʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʤʽʩʪʠʪʴ ʪʘʢʽ ʝʪʘʧʠ:  

1) ʘʥʘʣʽʟ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʦʙôʻʜʥʘʥʥʷ ʙʽʟʥʝʩ-

ʬʫʥʢʮʽʡ ʫ ʨʦʣʽ; 

2) ʧʦʙʫʜʦʚʘ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ, ʫʟʛʦʜʞʝʥʥʷ ʦʙô̒ʢʪʽʚ  ̔

ʨʦʣʝʡ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ; 

3) ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʚʠʙʽʨ ʧʦʢʘʟʥʠ-

ʢʽʚ ʦʮʽʥʶʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʫ;  

4) ʨʦʟʨʦʙʣʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʩʮʝʥʘʨʽʶ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ 

ʧʨʦʛʨʘʤʥʠʤ ʤʦʜʫʣʝʤ (ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʁʤʦʜʝʣʣ )ʁ ʽ ʡʦʛʦ ʧʦʧʝʨʝʜʥ ̒

ʦʮʽʥʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʽ ʟʘʤʦʚʥʠʢʦʤ; 

5) ʢʦʨʠʛʫʚʘʥʥʷ ʽ ʜʝʪʘʣʽʟʘʮʽʷ ʩʮʝʥʘʨʽʶ ʚʟʘʻʤʦʜʽʾ, ʚʠʙʽʨ ʽ ʜʦʧʦʚ-

ʥʝʥʥʷ ʩʪʘʥʜʘʨʪʫ (ʢʝʨʽʚʥʠʮʪʚʘ) ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʪʦʪʠʧʫ; 

6) ʨʦʟʨʦʙʣʝʥʥʷ ʤʘʢʝʪʽʚ ʽ ʧʨʦʪʦʪʠʧʽʚ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡ-

ʩʫ ʪʘ ʾʭ ʦʮʽʥʶʚʘʥʥʷ ʚ ʜʽʣʦʚʽʡ ʛʨʽ, ʚʠʙʽʨ ʦʩʪʘʪʦʯʥʦʛʦ ʚʘʨʽʘʥʪʘ;  

7) ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʾʭ ʚʙʫʜʦʚʫ-

ʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ;  

8) ʪʝʩʪʫʚʘʥʥʷ ʪʝʩʪʦʚʦʾ ʚʝʨʩʽʾ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʟʘ ʥʘ-

ʙʦʨʦʤ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ;  

9) ʧʽʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦ-

ʛʨʘʤʠ ʥʘʚʯʘʥʥʷ.  

ɯʟ ʧʦʛʣʷʜʫ ʝʨʛʦʥʦʤʽʢʠ, ʥʘʡʚʘʞʣʠʚʽʰʝ ʚ ʧʨʦʛʨʘʤʽ ï ʩʪʚʦʨʠʪʠ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʷʢʠʡ ʟʨʦʙʠʪʴ ʨʦʙʦ-

ʪʫ ʝʬʝʢʪʠʚʥʦʶ ʽ ʧʨʦʜʫʢʪʠʚʥʦʶ, ʘ ʪʘʢʦʞ ʟʘʜʦʚʦʣʴʥʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘ.  

ɽʬʝʢʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʥʘʜʘʻ ʪʦʯʥʩ̔ʪɹ, ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʦʚʥʦʪʫ ʽ 

ʟʘʚʝʨʰʝʥʩ̔ʪɹ ʚʠʢʦʥʘʥʥ ̫ʟʘʚʜʘʥʴ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʤʘʻ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ: 

ï ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʚʠʤʦʛʘʤ ʢʦ-

ʨʠʩʪʫʚʘʯʘ ʜʦ ʧʨʦʜʫʢʪʫ;  



 183 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʦʚʥʦʪʘ ï ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʚʠʥʥʠʭ ʽ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʣʝʥʥʷ 

ʘʙʦ ʟʚʽʪʽʚ. ɺʠʤʽʨʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʧʨʦʧʫʱʝʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝ-

ʨʘʮʽʡ ʘʙʦ ʝʪʘʧʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥ ̫ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʘʚʜʘʥʥʷ; 

ï ʟʘʚʝʨʰʝʥʽʩʪʴ ʨʦʙʦʪʠ ï ʩʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʟʘ-

ʚʜʘʥʥ,̫ ʫʩʝʨʝʜʥʝʥʘ ʟʘ ʛʨʫʧʦʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʧʝʚʥʠʡ ʪʝʨʤʽʥ ʘʙʦ 

ʧʝʨʽʦʜ, ʯʘʩʪʢʘ (ʘʙʦ ʜʦʚʞʠʥʘ ʯʝʨʛʠ) ʥʝʟʘʜʦʚʦʣʝʥʠʭ (ʥʝʦʙʨʦʙʣʝʥʠʭ) 

ʟʘʷʚʦʢ, ʚʽʜʩʦʪʦʢ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʥʘ ʧʨʦʤʽʞʥʽʡ ʩʪʘʜʽʾ ʛʦʪʦ-

ʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʚʠʢʦʥʘʣʠ ʟʘʚʜʘʥʥʷ ʫ ʬʽ-

ʢʩʦʚʘʥʠʡ ʪʝʨʤʽʥ. ʊʨʝʙʘ ʫʥʠʢʘʪʠ ʪʘʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʷʢʠʡ ʥʝ ʚʽʜʧʦ-

ʚʽʜʘʻ ʘʣʛʦʨʠʪʤʫ ʚʠʨʽʰʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮɹ ʢʠʭ ʟʘʚʜʘʥʴ;  

ï ʧʨʦʩʪʦʪʘ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʪʘ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ ʧʨʦʜʫʢʪʫ; 

ï ʧʨʠʨʦʜʥʽʩʪʴ, ʟʚʠʯʥʽʩʪʴ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʠʢ-

ʣʘʜʥʦ ʁʧʨʦʛʨʘʤʦʶ; 

ï ʩʚʦʻʯʘʩʥʝ ʽ ʜʝʪʘʣʴʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʨʝʞʠʤʽ ʟʘ-

ʧʠʪʫ ʜʦʚʽʜʢʠ ʽ ʡʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʽ 

ʧʨʦ ʦʙô̒ ʢʪʠ, ʜʽʾ ʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ;  

ï ʟʙʘʣʘʥʩʦʚʘʥʝ, ʛʘʨʤʦʥʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʽʨʥʠʭ ʤʦʞʣʠʚʦʩ-

ʪʝʡ ʘʧʘʨʘʪʥʦʛʦ ʪʘ ʇɿ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

ï ʝʤʦʮʽʡʥʘ ʚʠʨʘʟʥʽʩʪʴ ʪʝʢʩʪʽʚ ʧʦʚʽʜʦʤʣʝʥʴ; 

ï ʩʚʦʻʯʘʩʥʘ ʽ ʜʦʩʪʘʪʥʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʫʙôʻʢʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʾʭ ʜʽʾ ʽ ʧʨʘʚʠʣʘ ʨʦʙʦʪʠ ʟ ʥʠʤʠ;  

ï ʫʩʪʘʥʦʚʣʝʥʥʷ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʪʝʨ-

ʬʝʡʩʫ ʧʽʜ ʢʦʨʠʩʪʫʚʘʯʘ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ ʨʦʟʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʟôʷʩʫʚʘʪʠ:  

- ʷʢʘ ʽʥʬʦʨʤʘʮʽ ̫ʧʦʪʨʽʙʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ, ʘ ʷʢʫ ʤʦʞʥʘ 

ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ; 

ï ʩʧʽʣʴʥʦ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʦʜʽʣʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʩʠʛʥʘʣʴʥʫ, 

ʚʽʜʦʙʨʘʞʘʣʴʥʫ, ʱʦ ʨʝʜʘʛʫʻʪʴʩʷ, ʧʦʰʫʢʦʚʫ ʽ ʨʝʟʫʣʴʪʫʁ ʯʫ; 

ï ʷʢʽ ʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʤʘʪʠ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘ-

ʤʦ;ʁ 

ï ʯʠ ʤʦʞʝ ʢʦʨʠʩʪʫʚʘʯ ʚʠʢʦʥʫʚʘʪʠ ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʜʽʡ (ʚʠʨʽʰʫʚʘʪʠ 

ʢʽʣʴʢʘ ʟʘʚʜʘʥʴ) ʦʜʥʦʯʘʩʥʦ;  

ï ʷʢʽ ʪʠʧʦʚʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʨʠʩʪʫʚʘʯ ʧʽʜ ʯʘʩ ʚʠʨʽʰʝʥ-

ʥʷ ʟʘʚʜʘʥʴ; 

ï ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʣʽʜʢʠ ʚ ʨʘʟʽ ʥʝʚʠʢʦʥʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ.  
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ɼʠʟʘʡʥ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʤʘʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʟʫʩʠʣʣ ̫

ʢʦʨʠʩʪʫʚʘʯʘ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥ ̫ʨʦʙʦʪʠ, ʦɦ ʟʫʤʦʚʠʪʴ: 

ï ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʦʧʝʨʘʮʽʡ ʯʠʪʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʽ ʧʦʰʫ-

ʢʫ ʽʥʬʦʨʤʘʮʽʾ; 

ï ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘʚʽʛʘʮʽʾ ʽ ʚʠʙʦʨʫ ʢʦʤʘʥʜʠ; 

ï ʧʽʜʚʠʱʝʥʥ ̫ʟʘʛʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʧʦʣʷ-

ʛʘʻ ʚ ʦʙʩʷʟʽ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ; 

ï ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʩʪʽʡʢʦʾ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʪʦʱʦ. 

ɺʠʤʦʛʠ ʜʦ ʟʨʫʯʥʦʩʪʽ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ ʽʥʪʝʨʬʝʡʩʫ ʟʨʦʩʪʘʶʪʴ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʨʦʙʽʪ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʢʥ̔-

ʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. ɿʘʜʦʚʦʣʝʥʽʩʪʴ ʚʽʜ ʨʦʙʦʪʠ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʨʘʟʽ:  

ï ʧʨʦʟʦʨʦʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʚʽʛʘʮʽʾ ʽ ʮʽʣʴʦʚʦʾ ʦʨʽʻʥʪʘʮʽʾ ʚ ʧʨʦ-

ʛʨʘʤʽ ʦʧʝʨʘʮʽʾ, ʷʢʫ ʧʨʦʛʨʘʤʘ ʧʽʩʣʷ ʮʴʦʛʦ ʢʨʦʢʫ ʟʨʦʙʠʪʴ; 

ï ʨʦʟʫʤʽʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʝʢʩʪʽʚ ʽ ʟʥʘʯʝʥʥʷ ʽʢʦʥʦʢ. ʋ ʧʨʦʛʨʘʤʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʽ ʪʝʢʩʪʦʚʽ ʟʥʘʯʝʥʥʷ ʽ ʛʨʘʬʽʯʥʽ ʦʙʨʘʟʠ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ 

ʟʥʘʻ ʘʙʦ ʟʥʘ ̒ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʡʦʛʦ ʨʦʙʦʪʠ ʯʠ ʟʘʡʤʘʥʦʾ ʧʦʩʘʜʠ; 

ï ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʫ ʭʦʜʽ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ (ʤʘʶʪʴ ʧʝ-

ʨʝʚʘʞʘʪʠ ʩʪʘʥʜʘʨʪʥʽ ʝʣʝʤʝʥʪʠ ʚʟʘʻʤʦʜʽʾ); 

ï ʥʘʷʚʥʦʩʪʽ ʜʦʧʦʤʽʞʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ (ʧʦ-

ʰʫʢʦʚʠʭ, ʜʦʚʽʜʢʦʚʠʭ, ʥʦʨʤʘʪʠʚʥʠʭ), ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽhʝʥʥʷ ʚ ʥʝʚʠʟʥʘʯʝʥʽʡ ʩʠʪʫʘʮʽʾ (ʫʚʝʜʝʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʦʙʭʽʜ 

çʟʘʚʠʩʘʥʥʷè ʧʨʦʮʝʩʽʚ ʪʦʱʦ).  

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʠʪʫʚʘʣʴʥʠʢʠ, ʬʦʨʤʫʣʷʨʠ, ʯʝʢ-ʣʠʩʪʠ. ɼʦ ʮʽʻʾ ʨʦ-

ʙʦʪʠ ʢʨʘʱʝ ʟʘʣʫʯʘʪʠ ʬʘʭʽʚʮʽʚ ʟ ʝʨʛʦʥʦʤʽʢʠ. ɿʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʦ-

ʧʦʤʘʛʘʻ ʚʧʦʨʘʪʠʩʷ ʟ̔ ʚʪʦʤʦʶ ʽ ʥʘʧʨʫʛʦʶ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ 

ʚʠʩʦʢʦʾ ʚ̔ʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪ.  

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʧʠʪʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʝʩʪʝʪʠʢʠ, ʜʦʮʽʣʴʥʦ-

ʛʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʤʫ ʥʘ ʝʪʘʧʽ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʪʦʪʠʧʫ ʥʝʦʙʭʽʜʥʦ: 

1. ɺʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʫʚʝʜʝʥʥʷïʚʠʚʝʜʝʥʥʷ ʽʥ-

ʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ:  

ï ʨʦʟʤʽʨ ʝʢʨʘʥʘ ʤʦʥʽʪʦʨʘ, ʨʦʟʨʽʟʥʝʥʥʷ ʝʢʨʘʥʘ, ʢʦʣʽʨʥʫ ʧʘʣʽʪʨʫ, 

ʤʠʫh (ʟ ʨʦʣʠʢʦʤ ʘʙʦ ʙʝʟ), ʪʠʧ ʢʣʘʚʽʘʪʫʨʠ ʪʘ ʽʥ.  

2. ɺʠʙʠʨʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʽ ʤʝʪʦʜʠ ʚʝʜʝʥʥʷ ʜʽʘʣʦʛʫ ʧʨʦʛʨʘʤʠ ʟ ʢʦ-

ʨʠʩʪʫʚʘʯʝʤ: ʩʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠ ʚʟʘʻʤʦʜʽʾ; ʩʪʫʧʽʥʴ 

ʚʨʘʭʫʚʘʥʥʷ ʩʠʪʫʘʮʽʾ; ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʯʽʢʫʚʘʥʥʷʤ ʢʦʨʠʩʪʫʚʘʯʘ; ʩʪʽʡ-

ʢʽʩʪʴ, ʪʝʨʧʠʤʽʩʪʴ ʜʦ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ ʰʣʷʭʦʤ ʚʠʧʨʘʚʣʝʥʥʷ ʪʠ-
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ʧʦʚʠʭ ʧʦʤʠʣʦʢ; ʜʫʙʣʶʚʘʥʥʷ ʚʨʫʯʥʫ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ ʽ ʜʦ-

ʜʘʪʢʦʚʽ ʢʦʥʪʨʦʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʨʦʙʦʪʠ ʦʢʨʝʤʠʭ ʨʝʞʠʤʽʚ; ʥʘʣʘʰʪʦ-

ʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʥʘ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʩʧʝʮʠʬʽʢʫ ʟʘʚʜʘʥʥʷ, ʩʪʫʧʽʥʴ ʘʜʘʧʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʮʴ-

ʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʦ ʧʝʨʝʚʘʛ ʢʦʨʠʩʪʫʚʘʯʘ. 

3. ʈʦʟʤʽʱʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʽ ʢʝʨʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʚ ʧʦʣʝ ʝʢʨʘ-

ʥʘ, ʫ ʚʽʢʥʽ. ʇʨʠ ʢʦʤʧʦʟʠʮʽʾ ʝʢʨʘʥʘ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʙʤʝʞʝʥʽ 

ʨʦʟʤʽʨʠ ʧʨʦʩʪʦʨʫ ʝʢʨʘʥʘ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ.  

4. ʌʦʨʤʫʚʘʪʠ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʜʦʜʘʪʢʦʤ: 

ʧʦʢʘʟ ʘʢʪʫʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ, ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʽ ʨʝʞʠʤʫ 

ʚʟʘʻʤʦʜʽʾ; ʚʠʚʝʜʝʥʥʷ ʦʢʨʝʤʠʭ, ʚʘʞʣʠʚʠʭ ʜʣʷ ʨʦʙʦʯʦʾ ʦʧʝʨʘʮʽʾ ʜʘ-

ʥʠʭ ʽ ʧʦʢʘʟʥʠʢʽʚ; ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ; ʟʨʦʟʫʤʽʣʽʩʪʴ ʪʘ 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʴ ʩʠʩʪʝʤʠ.  

5. ʇʨʦʝʢʪʫʚʘʪʠ ʧʘʥʝʣʽ ʤʝʥʶ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥ-

ʪʽʚ) ʽ ʚʠʙʽʨ ʧʫʥʢʪʽʚ ʫ ʥʠʭ: ʣʦʛʽʯʥʝ ʽ ʩʤʠʩʣʦʚʝ ʫʛʨʫʧʦʚʘʥʥʷ ʧʫʥʢʪʽʚ; 

ʬʽʢʩʦʚʘʥʘ ʧʦʟʠʮʽʷ ʧʘʥʝʣʝʡ ʥʘ ʝʢʨʘʥʽ; ʦʙʤʝʞʝʥʥʷ ʥʘ ʰʠʨʠʥʫ ʩʧʠʩʢʫ 

ʽ ʛʣʠʙʠʥʫ ʤʝʥʶ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʠʯʥʠʭ ʥʘʟʚ, ʧʦʰʠʨʝʥʠʭ ʽʢʦʥ-

ʧʽʢʪʦʛʨʘʤ, ʪʨʘʜʠʮʽʡʥʠʭ ʽʢʦʥʦʢ-ʩʠʤʚʦʣʽʚ ʽ ʘʢʫʨʘʪʥʝ ʚʚʝʜʝʥʥʷ ʩʢʦ-

ʨʦʯʝʥʴ. 
6. ʈʦʟʨʦʙʣʷʪʠ ʟʘʩʦʙʠ ʦʨʽʻʥʪʘʮʽʾ ʽ ʥʘʚʽʛʘʮʽʾ: ʣʝʛʢʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ  

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʟʨʫʯʥʠʡ ʧʝʨʝʭʽʜ, ʰʚʠʜʢʠʡ ʧʦʰʫʢ ʫ ʩʧʠʩʢʫ ʽ ʪ. ʽʥ.  
7. ʉʪʚʦʨʶʚʘʪʠ ʬʦʨʤʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ: ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʩʦʙʽʚ ʫʚʝ-

ʜʝʥʥʷ ʜʘʥʠʭ, ʚʠʜʽʣʝʥʥʷ ʨʝʜʘʛʦʚʘʥʠʭ ʦʙʦʚôʷʟʢʦʚʠʭ ʽ ʥʝʦʙʦʚôʷʟʢʦʚʠʭ.  
ʇʨʠʥʮʠʧʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʫ: 
ï ʩʪʠʣʴʦʚʘ ʛʥʫʯʢʽʩʪʴ ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʽʥʪʝʨ-

ʬʝʡʩʠ ʟ ʦʜʥʠʤ ʽ ʪʠʤ ʩʘʤʠʤ ʜʦʜʘʪʢʦʤ; 
ï ʩʧʽʣʴʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ï ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘ-

ʪʠ ʜʦʜʘʪʦʢ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ ʽʩʥʫʶʯʦʛʦ ʽʥʪʝʨʬʝʡʩʫ;  
ï ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ï ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʽ ʨʦʟʰʠ-

ʨʶʚʘʪʠ ʷʢ ʽʥʪʝʨʬʝʡʩ, ʪʘʢ ʽ ʩʘʤ ʜʦʜʘʪʦʢ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 
ʢʦʨʠʩʪʫʚʘʯʽʚ, ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʦʙʩʷʛʫ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʠʭ;  
ï ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ï ʜʦʜʘʪʦʢ ʤʘʻ ʧʨʠʧʫʩʢʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʫʚʝʜʝʥʥʷ ʜʘʥʠʭ ʽ ʢʦʤʘʥʜ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʽ ʙʘʛʘʪʦ-
ʚʘʨʽʘʪʠʚʥ̔ʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʧʨʠʢʣʘʜʥʠʭ ʬʫʥʢʮʽʡ. ʋ ʧʨʦʛʨʘʤ ̔ʤʘʻ ʚʨʘ-
ʭʦʚʫʚʘʪʠʩ ɹʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʫ ʽ ʧʦʚʝʨʥʝʥʥʷ ʚʽʜ ʚʽʢʥʘ ʜʦ ʚʽʢʥʘ, 
ʚʽʜ ʨʝʞʠʤʫ ʜʦ ʨʝʞʠʤʫ, ʽ ʧʨʘʚʠʣʴʥʦ ʦʙʨʦʙʣʷʪʠ ʪʘʢʽ ʩʠʪʫʘʮʽʾ;  
ï ʥʝʟʘʣʝʞʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ï ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʢʦʨʠʩ-

ʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʫ ʧʦʚʠʥʥʽ ʥʘʜʘʚʘʪʠʩʷ ʦʢʨʝʤʽ ʨʝʩʫʨʩʠ, ʩʧʨʷʤʦʚʘʥʽ 
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ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦ-
ʨʠʩʪʫʚʘʯʘ; 
ï ʢʨʦʩʧʣʘʪʬʦʨʤʝʥʽʩʪʴ ï ʜʣʷ ʧʝʨʝʭʦʜʫ ʥʘ ʽʥʰʫ ʘʧʘʨʘʪʥʫ (ʧʨʦ-

ʛʨʘʤʥʫ) ʧʣʘʪʬʦʨʤʫ. ɿʜʡ̔ʩʥʶʻʪʴʩʷ ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 
ʽʥʪʝʨʬʝʡʩʫ ʽ ʢʽʥʮʝʚʦʛʦ ʜʦʜʘʪʢʘ, ʧʨʦ ʱʦ ʧʦʪʨʽʙʥʦ ʽʥʬʦʨʤʫʚʘʪʠ ʢʦ-
ʨʠʩʪʫʚʘʯʘ. ʆʜʠʥ ʟ ̔ʩʧʦʩʦʙʽʚ ʽʥʬʦʨʤʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʦ ʭʽʜ ʚʠ-
ʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʜʠʢʘʪʦʨ ʧʨʦʮʝʩʫ.  
ɺ ʽʜʝʘʣʽ ʦʮʽʥʶʚʘʥʥʷ ʥʘʣʝʞʠʪʴ ʧʨʦʚʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʢʘʟ-

ʥʠʢʽʚ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ (ʪʘʙʣ. 7.6). ʂʦʞʥʠʡ ʧʦʢʘ-
ʟʥʠʢ ʧʦʪʨʽʙʥʦ ʧʦʜʘʚʘʪʠ ʫ ʯʠʩʣʦʚʽʡ ʬʦʨʤʽ. ʅʘʧʨʠʢʣʘʜ, ʥʘʚʯʝʥʽʩʪʴ 
ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʦʤʠʣʦʢ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʦʩʚʽʜʯʝʥʠʡ ʦʧʝʨʘ-
ʪʦʨ ʧʽʩʣʷ ʪʨʠʛʦʜʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʦʟʠʪʠʚʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʦʮʽʥʶ-
ʚʘʥʥʷ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ 80 % ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 
ʩʠʩʪʝʤʠ. ʆʜʥʘʢ ʯʘʩʪʽʰʝ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʦʮʽʥʶ-
ʻʪʴʩʷ ʷʢʽʩʥʦ, ʘ ʥʝ ʯʝʨʝʟ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ. 

ʊʘʙʣʠʮʷ 7.6 
ʇʦʢʘʟʥʠʢʠ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ 

ʇʦʢʘʟʥʠʢ ʆʧʠʩ 

ʅʘʚʯʝʥʽʩʪʴ ʊʨʠʚʘʣʽʩʪʴ ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʦʯʘʪʢʫ ʧʨʦʜʫʢʪʠʚʥʦʾ  

ʨʦʙʦʪʠ ʽʟ ʩʠʩʪʝʤʦʶ 

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 7.6 

ʇʦʢʘʟʥʠʢ ʆʧʠʩ 

ʐʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʐʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ 

ʉʪʽʡʢʽʩʪʴ ʉʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ ʜʦ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ 

ɺʽʜʥʦʚʣʶʚʘʥ̔ʩʪʴ ɿʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʧʽʩʣʷ ʧʦʤʠʣʦʢ 

ʢʦʨʠʩʪʫʚʘʯʽʚ 

ɸʜʘʧʪʦʚʘʥʽʩʪʴ ɿʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ çʧʽʜʙʫʜʦʚʫʚʘʪʠʩʷè ʜʦ ʨʽʟʥʠʭ 

ʩʪʠʣʽʚ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 
 

ʇʦʚʥʝ ʦʮʽʥʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ 

ʜʦʩʠʪʴ ʜʦʨʦʛʠʤ. ʋ ʮʝʡ ʧʨʦʮʝʩ ʙʫʜʫʪʴ ʟʘʣʫʯʝʥʽ ʬʘʭʽʚʮʽ ʟ ʢʦʛʥʽʪʠʚ-

ʥʦʾ ʧʩʠʭʦʣʦʛʽʾ  ̔ʜʠʟʘʡʥʝʨʠ. ʇʨʦʮʝʩ ʦʮʽʥʚʁʘʥʥʷ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ ʨʷʜʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʢʦʨʠ-

ʩʪʫʚʘʯʘʤʠ ʚ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ ʽ ʟ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷʤ. ʊʘʢʝ ʦʮʽʥʶʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʝʢʦ-

ʥʦʤʽʯʥʦ ʥʝʨʝʥʪʘʙʝʣʴʥʝ ʜʣʷ ʩʠʩʪʝʤ, ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʫ ʥʝʚʝʣʠʢʠʭ ʦʨ-

ʛʘʥʽʟʘʮʽʷʭ ʟ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 
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ɯʩʥʫʶʪʴ ʙʽʣʴʰ ʧʨʦʩʪʽ ʽ ʤʝʥʰ ʜʦʨʦʛʽ ʤʝʪʦʜʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ʽʥʪʝ-

ʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʪ̫ʠ ʦʢʨʝʤʽ ʜʝʬʝʢʪʠ ʚ ʽʥ-

ʪʝʨʬʝʡʩʘʭ. ʎʝ ʟʦʢʨʝʤʘ: 

1) ʘʥʢʝʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯ ʦʮʽʥʶʻ ʽʥʪʝʨʬʝʡʩ; 

2) ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʙʦʪʦʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʥʘʩʪʫʧʥʠʤ ʦʙʛʦ-

ʚʦʨʝʥʥʷʤ ʾʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪ-

ʥʠʭ ʟʘʚʜʘʥʴ; 

3) ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʠʧʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ; 

4) ʜʦʜʘʚʘʥʥʷ ʚ ʩʠʩʪʝʤʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʱʦ ʟʙʠʨʘ ̒ʽʥʬʦʨʤʘ-

ʮʽʶ ʧʨʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʩʠʩʪʝʤʥʽ ʩʝʨʚʽʩʠ ʪʘ ʥʘʡʧʦʰʠ-

ʨʝʥʽʰʽ ʧʦʤʠʣʢʠ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʚʽʜʥʦʩʥʦ ʜʝʰʝʚʠʡ ʩʧʦʩʽʙ ʦʮʽʥʶ-

ʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ. ɿʘʧʠʪʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʦʯʥʠʤʠ, ʘ ʥʝ ʟʘʛʘʣʴʥʠ-

ʤʠ. ʅʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʠʪʘʥʥʷ ʪʠʧʫ çʧʨʦʢʦʤʝʥʪʫʡʪʝ ʧʨʘʢ-

ʪʠʯʥʽʩʪʴ ʩʠʩʪʝʤʠè, ʦʩʢʽʣʴʢʠ ʚʽʜʧʦʚʽʜʽ, ʽʤʦʚʽʨʥʦ, ʙʫʜʫʪʴ ʽʩʪʦʪʥʦ  

ʨʦʟʨʽʟʥʷʪʠʩʷ. ɿʘʧʠʪʘʥʥʷ ʩʣʽʜ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ: çʆʮʽʥʽʪɹ 

ʟʨʦʟʫʤʽʣʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʧʦʤʠʣʢʠ ʟʘ ʰʢʘʣʦʶ ʚʽʜ 1 ʜʦ 5. ʆʮ̔-

ʥʶʚʘʥʥʷ 1 ʦʟʥʘʯʘʻ ʧʦʚʥʽʩʪʶ ʟʨʦʟʫʤʽʣʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, 5 ï ʤʘʣʦʟʨʦ-

ʟʫʤʽʣʝè. ʅʘ ʪʘʢʽ ʧʠʪʘʥʥʷ ʣʝʛʰʝ ʚʽʜʧʦʚʽʩʪʠ  ̔ʙʽʣʴʰ ʽʤʦʚʽʨʥʦ ʦʪʨʠʤʘ-

ʪʠ ʚ ʨʝʟʫʣʪɹʘʪʽ ʢʦʨʠʩʥʫ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʇʽʜ ʯʘʩ ʟʘʧʦʚʥʝʥʥʷ ʘʥʢʝʪʠ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʦʙʦʚô̫ ʟʢʦʚʦ ʦʮʽ-

ʥʠʪʠ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʽ ʟʥʘʥʥʷ. ʊʘʢ ̔ʚʽʜʦʤʦʩʪʽ ʜʦʟʚʦʣʷʪʁʴ ʨʦʟʨʦʙʥʠ-

ʢʘʤ ʟʘʬʽʢʩʫʚʘʪʠ ʨʽʚʝʥɹ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʽʥʪʝʨʬʝʡʩʫ. ʗʢʱʦ 

ʧʨʦʝʢʪ ʽʥʪʝʨʬʝʡʩʫ ʚʞʝ ʩʪʚʦʨʝʥʠʡ ʽ ʦʮʽʥʝʥʠʡ ʫ ʧʘʧʝʨʦʚʦʤʫ ʚʠʛʣʜ̫,̔ 

ʘʥʢʝʪʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʽʪʴ ʜʦ ʧʦʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ. 

ʇ̔ ʜ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥ ̫ʟʘ ʨʦʙʦʪʦʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʮʽʥʶʻʪʴʩʷ, ʷʢ 

ʚʦʥʠ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʩʠʩʪʝʤʦʶ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʚʽʩʠ, ʷʢʽ ʨʦʙ-

ʣʷʪʴ ʧʦʤʠʣʢʠ ʪʦʱʦ. ʈʘʟʦʤ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ-

ʩʷ ʩʝʤʽʥʘʨʠ, ʥʘ ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯʽ ʨʦʟʧʦʚʽʜʘʶʪʴ ʧʨʦ ʩʚʦʾ ʩʧʨʦʙʠ ʚʠ-

ʨʽʰʠʪʠ ʪʽ ʘʙʦ ʽʥʰʽ ʧʨʦʙʣʝʤʠ, ʘ ʪʘʢʦʞ ʷʢ ʚʦʥʠ ʨʦʟʫʤʽʶʪʴ ʩʠʩʪʝʤʫ ʽ 

ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʾ  ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ. 

ɺʽʜʝʦʫʩʪʘʪʢʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʥʝʜʦʨʦʛʝ, ʪʦʤʫ ʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʥʘ ʜʦʜʘʪʠ ʚʽʜʝʦʟʘʧʠʩ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʩʝʤʽʥʘʨʽʚ 

ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʘʥʘʣʽʟʫ. ʇʦʚʥʠʡ ʘʥʘʣʽʟ ʚʜ̔ʝʦʤʘʪʝʨʽʘʣʽʚ ʜʦʨʦʛʠʡ ʽ 

ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦ ʦʩʥʘʱʝʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʟ ʜʝʢʽʣʴʢʦʤʘ ʢʘʤʝʨʘʤʠ, 

ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʝʢʨʘʥ. ʆʜʥʘʢ ʚʽʜʝʦʟʘʧʠʩ ʦʢʨʝʤʠʭ 

ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʢʦʨʠʩʥʠʤ ʣʠʰʝ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʽʡ 
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ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʧʨʦʙʣʝʤʠ. ʊʦʜʽ ʚʘʨʪʦ ʚʜʘʪʠʩʷ ʜʦ ʽʥ-

ʰʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʚʽʜʝʦʟʘʧʠʩʽʚ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʫ ʚʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʤʘʥʽʧʫʣʷʮʽʡ ʨʫʢʘʤʠ ʢʦʨʠʩʪʫʚʘʯʘ (ʯʘʩʪʦʪʫ ʧʝʨʝʭʦʜʫ ʽʟ ʢʣʘʚʽʘʪʫʨʠ ʥʘ 

ʤʠʰʫ) ʽ ʚʠʷʚʠʪʠ ʥʝʧʨʠʨʦʜʥʽ ʨʫʭʠ ʦʯʠʤʘ. ʗʢʱʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ  

ʟ ʽʥʪʝʨʬʝʡʩʦʤ ʧʦʪʨʽʙʥʦ ʯʘʩʪʦ ʟʤʽʱʫʚʘʪʠ ʟʦʨʦʚʠʡ ʬʦʢʫʩ, ʢʦʨʠʩʪʫ-

ʚʘʯ ʤʦʞʝ ʟʨʦʙʠʪʠ ʙʽʣʴʰʝ ʧʦʤʠʣʦʢ ʽ ʧʨʦʧʫʩʪʠʪʠ ʜʝʢ̫ʽ ʝʣʝʤʝʥʪʠ. 

ʋʩʪʘʚʣʝʥʥʷ ʚ ʧʨʦʛʨʘʤʫ ʢʦʜʫ, ʱʦ ʟʙʠʨʘʻ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʚ ʭʦʜʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ, ʧʦʣʽʧʰʫʻ ʽʥʪʝʨʬʝʡʩ, ʦʩʢʽʣʴʢʠ ʚʠʷʚʣʷʶʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʦʧʝʨʘʮʽʾ. ɯʥʪʝʨʬʝʡʩ ʟʤʽʥʶʻʪʴʩʷ 

ʪʘʢ, ʱʦʙ ʮʽ ʦʧʝʨʘʮʽʾ ʚʠʙʠʨʘʣʠʩʷ ʰʚʠʜʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ.  

ʅʘʧʨʠʢʣʘʜ, ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʤʝʥʶ ʘʙʦ ʤʝʥʶ, ʱʦ ʚʠʧʘʜʘʶʪʴ, ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʢʦʤʘʥʜʠ ʤʘʶʪʴ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʚʛʦʨʽ ʩʧʠʩʢʫ.  

ʊʘʢʠʡ ʢʦʜ ʪʘʢʦʞ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ  ̔ʟʤʽʥʠʪʠ ʢʦʤʘʥʜʠ, ʱʦ ʩʧʨʠʯʠ-

ʥʷʁʪʴ ʧʦʚ̫ʫ ʧʦʤʠʣʦʢ. 

ʂʦʞʥʘ ʧʨʦʛʨʘʤʘ ʤʘʻ ʤʽʩʪʠʪʠ ʥʝʩʢʣʘʜʥʽ ʟʘʩʦʙʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯ ʟʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠ ʨʦʟʨʦʙʥʠʢʘʤ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʽ 

çʩʢʘʨʛʘʤʠè. ʊʘʢʽ ʟʘʩʦʙʠ ʧʝʨʝʢʦʥʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʪʦʤʫ, ʱʦ ʾʭ 

ʜʫʤʢʫ ʧʦʚʘʞʘʶʪʴ. ɸ ʨʦʟʨʦʙʥʠʢʠ ʽʥʪʝʨʬʝʡʩʫ ʡ ʽʥʰ̔ ʬʘʭʽʚʮʽ ʤʦʞʫʪʴ 

ʦʪʨʠʤʘʪʠ ʰʚʠʜʢʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʱʦʜʦ ʦʢʨʝʤʠʭ ʧʨʦʙʣʝʤ ʽʥʪʝ-

ʨʬʝʡʩʫ. 

ɾʦʜʝʥ ʟ̔ ʮʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʥʝ ʻ ʥʘʜʽʡʥʠʤ ʽ ʥʝ ʛʘʨʘʥʪʫʻ ʚʠʨʽʰʝʥʥʷ ʚʩʽʭ ʧʨʦʙʣʝʤ ʽʥʪʝʨʬʝʡʩʫ. 

ʇʝʨʝʜ ʚʠʧʫʩʢʦʤ ʩʠʩʪʝʤʠ ʮʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫ ʪʁɹ ʛʨʫʧʠ ʜʦʙʨʦʚʦʣʴ-

ʮʽʚ. ʎʝ ʩʧʨʠʷʻ ʚʠ̫ʚʣʝʥʥʶ ʽ ʚʠʧʨʘʚʣʝʥʥʶ ʙʽʣʴʰʦʩʪ̔ ʧʨʦʙʣʝʤ ʽʥʪʝʨ-

ʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ɿʘʧʨʦʧʦʥʫʡʪʝ ʧʨʠʜʘʪʥʽ ʦʙôʻʢʪʠ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʣʷ ʪʘʢʠʭ ʪʠʧʽʚ ʢʦ-

ʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʥʷʪʴ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʜʦʜʘʪʢʘ ʇɿ: 

ï ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʘʪʘʣʦʛ ʪʦʚʘʨʽʚ ʩʢʣʘʜʫ ʘʩʠʩʪʝʥʪʘ; 

ï ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʙʝʟʧʝʢʦʶ ʣʽʪʘʢʘ ʮʠʚʽʣʴʥʦʾ ʘʚʘ̔ʮʽʾ; 

ï ʬʽʥʘʥʩʦʚʘ ʙʘʟʘ ʜʘʥʠʭ ʤʝʥʝʜʞʝʨʘ; 

ï ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʘʪʨʫʣʴʥʠʤʠ ʧʦʣʽʮʝʡʩʴʢʠʤʠ ʤʘʰʠʥʘʤʠ. 

2. ʆʧʠʰʽʪʴ ʩʠʪʫʘʮʽʾ, ʫ ʷʢʠʭ ʥʝʜʦʮʽʣʴʥʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ. 

3. ʗʢʽ ʬʘʢʪʦʨʠ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʥʶ, ʜʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʷʢ ʙʘʥʢʦʤʘʪʠ? ʆʧʠ-

ʰʽʪʴ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʚʽʜʦʤʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʙʘʥʢʦʤʘʪʘ. 
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4. ɿʘʧʨʦʧʦʥʫʡʪʝ ʩʧʦʩʦʙʠ ʘʜʘʧʪʘʮʽʾ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʚ ʩʠʩʪʝ-

ʤʘʭ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʚʽʨʪʫʘʣʴʥʦʾ ʢʥʠʛʘʨʥʽ ʘʙʦ ʤʘʛʘ-

ʟʠʥʫ ʤʫʟʠʯʥʠʭ ʜʠʩʢʽʚ) ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʤʘʶʪʴ ʬʽʟʠʯʥʽ ʚʘʜʠ,  

ʥʘʧʨʠʢʣʘʜ ʧʦʛʘʥʠʡ ʟʽʨ ʘʙʦ ʧʨʦʙʣʝʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʘ. 

5. ʉʬʦʨʤʫʣʶʡʪʝ ʧʝʨʝʚʘʛʠ ʛʨʘʬʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘ-

ʮʽʾ ʽ ʥʘʚʝʜʽʪʴ ʯʦʪʠʨʠ ʧʨʠʢʣʘʜʠ ʜʦʜʘʪʢʽʚ, ʫ ʷʢʠʭ ʙʽʣʴʰ ʜʦʨʝʯʥʦ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʬʽʯʥʝ ʧʦʜʘʥʥʷ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ, ʘ ʥʝ ʪʘʙʣʠʯʥʝ. 

6. ʗʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʚʘʨʪʦ ʢʝʨʫʚʘʪʠʩʷ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷ ʢʦʣʴʦʨʽʚ ʚ ʽʥʪʝʨʬʝʡʩʘʭ ʢʦʨʠʩʪʫʚʘʯʘ? ɿʘʧʨʦʧʦʥʫʡʪʝ ʙʽʣʴʰ ʝʬʝʢ-

ʪʠʚʥʠʡ ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʽʚ ʚ ʽʥʪʝʨʬʝʡʩʽ ʙʫʜʴ-ʷʢʦʛʦ ʚʽʜʦ-

ʤʦʛʦ ʜʦʜʘʪʢʘ. 

7. ʈʦʟʛʣʷʥʴʪʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʠ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʦʧʝʨʘʮʽʡ-

ʥʠʤʠ ʩʠʩʪʝʤʘʤʠ MS Windows, Unix, MacOS ʘʙʦ ʙʫʜʴ-ʷʢʦʶ ʽʥʰʦʶ. 

ɿʘʧʨʦʧʦʥʫʡʪʝ ʰʣʷʭʠ ʾʭ ʧʦʣʽʧʰʝʥʥʷ. 

8. ʉʢʣʘʜʽʪʴ ʘʥʢʝʪʫ ʜʣʷ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʽʥʪʝʨʬʝʡʩ ʷʢʦʾ-ʥʝʙʫʜʴ ʚʽ-

ʜʦʤʦʾ ʚʘʤ ʧʨʦʛʨʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ). ʗʢʱʦ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʰʠʨʠʪʠ ʮʶ ʘʥʢʝʪʫ ʩʝʨʝʜ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʧʨʦ-

ʙʫʡʪʝ ʦʮʽʥʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ. ʑʦ ʚʠ ʜʦʚʽʜʘʣʠʩʷ ʧʨʦ ʽʥʪʝ-

ʨʬʝʡʩ ʧʨʦʛʨʘʤʠ ʟ ʘʥʢʝʪ? 

9. ʏʠ ʝʪʠʯʥʦ ʨʦʟʨʦʙʣʷʪʠ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ, ʥʝ ʫʟʛʦʜʠʚʰʠ ʟ ʢʽʥʮʝ-

ʚʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʦʥʠ ʙʫʜʫʪʴ ʢʦʥʪʨʦʣʶ-

ʚʘʪʠ? 

10. ɿ ʷʢʠʤʠ ʝʪʠʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟʽʰʪʦʚʭʫʶʪʴʩʷ ʨʦʟʨʦʙʥʠʢʠ ʽʥʪʝʨ-

ʬʝʡʩʽʚ, ʢʦʣʠ ʥʘʤʘʛʘʶʪʴʩʷ ʫʟʛʦʜʠʪʠ ʟʘʧʠʪʠ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʩʠʩʪʝʤʠ ʟ ʚʠʤʦʛʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʦʧʣʘʯʫʻ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ? 

11. ʉʬʦʨʤʫʣʶʡʪʝ ʧʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

12. ʅʘʚʝʜʽʪʴ ʧôʷʪʴ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʽʟ ʧʨʦʛʨʘʤʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ. 

13. ʅʘʟʚʽʪʴ ʩʪʠʣʽ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʮʽʣʴʥʝ ʛʨʘʬʯ̔-

ʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ? 

14. ʗʢʽ ʧʨʘʚʠʣʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʩʪʦ-

ʩʦʚʫʶʪʴʩʷ ʫ ʚʽʜʦʤʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥ?̔ 

15. ʅʘʟʚʽʪʴ ʧʦʢʘʟʥʠʢʠ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ.  
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ɯɯɯ. ʈɽɸʃɯɿɸʎɯʗ ʆɹôɭʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʀʍ  

ʇʈʆɻʈɸʄʅʀʍ ʉʀʉʊɽʄ 

 
8. ʆʉʅʆɺʀ ʆɹôɭʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʇʆɼɸʅʅʗ  

ʇʈʆɻʈɸʄʅʀʍ ʉʀʉʊɽʄ 

8.1. ʇʨʠʥʮʠʧʠ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʦʜʘʥʥʷ  
ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʈʦʟʛʣʷʜ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭ-

ʥʽʢʠ ʜʝʢʦʤʧʦʟʠʮʽʾ - ʧʦʜʽʣʫ ʥʘ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ. ɺʽʜʦʤ ̔ʜʚʽ ʩʭʝʤʠ 

ʜʝʢʦʤʧʦʟʠʮʽʾ: ʘʣʛʦʨʠʪʤʽʯʥʘ ʪʘ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʥʘ. ɺ ʦʩʥʦʚʫ ʘʣ-

ʛʦʨʠʪʤʽʯʥʦʾ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʦʢʣʘʜʝʥʦ ʧʦʜʽʣ ʟʘ ʜʽʤ̫ʠ. ʎʁ ʩʭʝʤʫ ʧʦ-

ʜʘʥʥʷ ʟʘʩʪʦʩʦʚʫʪʁʴ ʫ ʟʚʠʯʘʡʥʠʭ ʇʉ. ʆʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʜʝʢʦʤ-

ʧʦʟʠʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʽʣ ʟʘ ʦʙôʻʢʪʘʤʠ ʨʝʘʣʴʥʦʛʦ (ʘʙʦ ʚʽʨʪʫʘʣʴʥʦʛʦ) 

ʩʚʽʪʫ. ʎʽ ʦʙôʻʢʪʠ ï ʚʝʣʠʢʽ ʝʣʝʤʝʥʪʠ, ʢʦʞʥʠʡ ʟ ̫ʢʠʭ ʤʽʩʪʠʪʴ ʦʧʠʩʠ 
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ʜʽʡ ʽ ʜʘʥʠʭ. ɺʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘʚʜʷʢʠ ʤʝʭʘʥʽʟʤʘʤ ʘʙʩʪʨʘʢʮʽʾ, ʥ̔-

ʢʘʧʩʫʣʷʮʽʾ, ʤʦʜʫʣʴʥʦʩʪʽ ʪʘ ʽʻʨʘʨʭʽʾ. 

8.1.1. ɸʙʩʪʨʘʛʫʚʘʥʥʷ 

ɸʧʘʨʘʪ ʘʙʩʪʨʘʢʮʽʾ ï ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʩʧʨʦʱʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʩʠʩʪʝʤ. ʉʪʚʦʨʶʶʯʠ ʧʝʚʥʽ ʧʦʥʷʪʪʷ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʚʜʘʥʥʷ, ʥʝʦʙʭʽ-

ʜʥʦ ʚʽʜʚʦʣʽʢʘʪʠʩʷ (ʘʙʩʪʨʘʛʫʚʘʪʠʩʷ) ʚʽʜ ʥʝʩ̔ʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʥʢʨʝʪʥʠʭ ʦʙôʻʢʪʽʚ, ʚʠʟʥʘʯʘʶʯʠ ʣʠʰʝ ʽʩʪʦʪʥʽ. ʅʘʧʨʠʢʣʘʜ, ʚ ʘʙʩʪ-

ʨʘʢʮʽʾ çʙʣʦʢ ʞʠʚʣʝʥʥʷè ʚʠʦʢʨʝʤʣʶʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ çʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶè, ʥʝ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʘʢ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʷʢ ʪʠʧ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʦʢʘʟʥʠʢʠ ʚʭʽʜʥʦʾ ʪʘ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛ, ʛʘʙʘ-

ʨʠʪʥʽ ʨʦʟʤʽʨʠ, ʪʠʧʠ ʨʦʟʥʤ̔ʽʚ, ʚʠʨʦʙʥʠʢ. ʊʦʙʪʦ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʟʚʦ-

ʜ̫ʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʘʙʩʪʨʘʢʮʽʡ. ʂʦʞʥʘ ʘʙʩʪʨʘʢʮʽʷ ʬʽʢʩʫʻ ʦʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʘ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴ ʡʦʛʦ ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ 

ʦʙôʻʢʪʽʚ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʥʷʪʽʡʥʽ ʤʝʞ̔ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟ̔. 

ɸʙʘʩʪʨʘʢʮʽʷ ʟʦʩʝʨʝʜʞʫʻ ʫʚʘʛʫ ʥʘ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʦʚʦʜʞʝʥʥʷ ʦʙôʻʢʪʘ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ɰʾ 

ʟʨʫʯʥʦ ʙʫʜʫʚʘʪʠ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʬʫʥʢʮʽʡ ʦʙôʻʢʪʘ. ɺʦʥʘ ʻ ʦʩʥʦ-

ʚʦʶ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ 

ʦʙôʻʢʪʘʤʠ, ʥʝ ʚʜʘʶʯʠʩʴ ʚ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. ʊʘʢʘ ʤʦʞʣʠ-

ʚʽʩʪʴ ʥʘʜʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʦʤʫ ʽʥʪʝʨʬʝʡʩʫ, ʜʝ ʟʦʩʝʨʝʜʞʫʻʪʴ-

ʩ ̫ʦʧʠʩ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʧʨʦʛʨʘʤʠ. ʊʘʢʠʤ ʽʥʪʝʨʬʝʡʩʦʤ 

ʤʦʞʝ ʙʫʪʠ ʜʝʷʢʘ ʤʥʦʞʠʥʘ ʬʫʥʢʮʽʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʩʪʚʦʨʶʻʪʴ-

ʩ ̫çʘʙʩʪʨʘʢʮʽʷè. ɯʥʪʝʨʬʝʡʩ ʟʘʧʦʙʽʛʘʻ ʩʧʦʪʚʦʨʝʥʥʶ ʜʘʥʠʭ  ̔ʚʠʚʽʣʴ-

ʥʷʻ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʥʘʪʠ ʜʝʪʘʣ̔ ʨʝʘʣʽʟʘʮʽʾ.  

ʇʨʦʛʨʘʤʽʩʪʫ ʘʙʩʪʨʘʢʮʽʷ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʥʦʚʽ ʪʠʧʠ ʜʘʥʠʭ ï ʢʣʘ-

ʩʠ. ʏʣʝʥʘʤ ʢʣʘʩʫ ʜʦʩʪʫʧʥʽ ʣʠʰʝ ʬʫʥʢʮʽʾ ʟ ʷʚʥʦ ʦʛʦʣʦʰʝʥʦʛʦ ʥʘʙʦʨʫ.  

ʇʨʠʢʣʘʜ 8.1. ʄʦʚʦʶ ʉ ʩʪʚʦʨʶʻʪʴʩʷ ʘʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩ, ʷʢʠʡ ʤʽ-

ʩʪʠʪʴ ʜʘʥʽ, ʜʦʩʪʫʧʥʽ ʜʝʷʢʠʤ ʬʫʥʢʮʽʷʤ ʫ ʪʦʤʫ ʚʠʛʣʷʜʽ, ʫ ̫ʢʦʤʫ ʚʦʥʠ 

ʚʠʟʥʘʯʝʥʽ ʚ ʢʣʘʩʽ. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʣʘʩʫ: 

class data_type  

        { // ʦʧʠʩ ʜʘʥʠʭ  

              /* ʩʧʠʩʦʢ ʬʫʥʢʮʽʡ ("ʜʨʫʞʥʽ" ʬʫʥʢʮʽʾ) */  

        };  

ʇʨʠʢʣʘʜ 8.2. ɸʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩ ʧʝʚʥʦʛʦ ʪʠʧʫ ʜʘʥʠʭ, ʫ ʷʢʦʤʫ ʻ 

ʤʥʦʞʠʥʘ ʬʫʥʢʮʽʡ, ʱʦ ʤʘ ̒ʜʦʩʪʫʧ ʜʦ ʟʤʽʥʥʠʭ ʢʣʘʩʫ, ʽ ʩʘʤʽ ʻ ʩʢʣʘʜʦ-

ʚʦʶ ʯʘʩʪʠʥʦʶ ʩʘʤʦʛʦ ʪʠʧʫ; ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢ: 

class object_type  
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       {  

              /* ʦʧʠʩ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ object_type */  

        public:  

              /* ʦʧʠʩ, ʱʦ ʩʧʝʮʠʬʽʢʫʻ ʽʥʪʝʨʬʝʡʩ ʽʟ object_type */  

        };  

8.1.2. ɯʥʢʘʧʩʫʣʷʮʽʷ 

ɯʥʢʘʧʩʫʣʷʮʽʷ ʡ ʘʙʩʪʨʘʢʮʽʷ ï ʚʟʘʻʤʦʜʦʧʦʚʥʷʣʴʥʽ ʧʦʥʷʪʪʷ: ʘʙʩʪʨʘʢʮʽʷ 

ʚʠʜʽʣʷʻ ʟʦʚʥʽʰʥʻ ʧʦʚʦʜʞʝʥʥʷ ʦʙôʻʢʪʘ, ʘ ʽʥʢʘʧʩʫʣʷʮʽʷ ʤʽʩʪʠʪʴ ʽ 

ʧʨʠʭʦʚʫʻ ʨʝʘʣʽʟʘʮʽʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʮʝ ʧʦʚʦʜʞʝʥʥʷ. ɯʥʢʘʧʩʫʣʷʮʽʷ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʟʘʢʨʠʪʦʩʪʽ. ɿʘʟʚʠʯʘʡ ʧʨʠ-

ʭʦʚʫʶʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʦʙôʻʢʪʽʚ ʽ ʨʝʘʣʽʟʘʮʽʷ ʾʭ ʤʝʪʦʜʽʚ.  

ɯʥʢʘʧʩʫʣʷʮʽʷ  ̒ʧʨʦʮʝʩʦʤ ʧʦʜʽʣʫ ʝʣʝʤʝʥʪʽʚ ʘʙʩʪʨʘʢʮʽʾ ʥʘ ʩʝʢʮʽʾ ʟ 

ʨʽʟʥʦʶ ʚʠʜʠʤʽʩʪʶ. ɺʦʥʘ ʚʽʜʜʽʣʷ ̒ʽʥʪʝʨʬʝʡʩ ʘʙʩʪʨʘʢʮʽʾ ʚʽʜ ʾʾ ʨʝʘʣʽ-

ʟʘʮʽʾ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽʥʢʘʧʩʫʣʷʮʽʷ ʻ ʤʝʭʘʥʽʟʤʦʤ, 

ʱʦ ʦʙʤʝʞʫʻ ʜʦʩʪʫʧ ʜʦ ʩʢʣʘʜʦʚʠʭ ʦʙôʻʢʪʘ ʢʦʤʧʦʥʝʥʪʽʚ (ʤʝʪʦʜʽʚ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʝʡ  ̔ʨʦʙʠʪʴ ʾʭ ʧʨʠʚʘʪʥʠʤʠ). ɯʟ ʧʦʛʣʷʜʫ ʽʥʰʦʛʦ ʧʨʦʛʨʘʤʽ-

ʩʪʘ ʦʙôʻʢʪ ʧʦʜʘʻʪʴʩʷ çʯʦʨʥʠʤ ʷʱʠʢʦʤè, ʷʢʠʡ ʤʘʻ ʣʠʰʝ ʚʭʦʜʠ ʪʘ 

ʚʠʭʦʜʠ. ʄʝʭʘʥʽʟʤ ʟʘʩʪʦʩʫʚʘʥʥʷ çʯʦʨʥʦʛʦ ʷʱʠʢʘè ʨʦʙʠʪʴ ʥʝʧʦʤʽʪ-

ʥʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟʤʽʥʠ ʨʦʙʦʪʠ ʦʙôʻʢʪʘ, ʘ ʥʝ ʧʨʦʛʨʘʤʠ. 

ʇʨʠʢʣʘʜ 8.3. ʄʦʚʦʶ ʉ: 

Class A  

{ public:  

           Int a, b; /* ʜʘʥʽ ʚʽʜʢʨʠʪʦʛʦ ʽʥʪʝʨʬʝʡʩʫ */ 

           Int ReturnSomething(); /* ʤʝʪʦʜ ʚʽʜʢʨʠʪʦʛʦ ʽʥʪʝʨʬʝʡʩʫ */ 

   private: 

           int Aa, Ab; /* ʧʨʠʭʦʚʘʥʽ ʜʘʥʽ */ 

           Void Do_Something(); /* ʧʨʠʭʦʚʘʥʠʡ ʤʝʪʦʜ */ 

}.  

ʂʣʘʩ A ʽʥʢʘʧʩʫʣʶʻ ʚʣʘʩʪʠʚʦʩʪʽ ɸʘ, ɸb, ʤʝʪʦʜ Do_Something ʧʦ-

ʜʘʻ ʟʦʚʥʽʰʥʽʡ ʽʥʪʝʨʬʝʡʩ ReturnSomething ʚʣʘʩʪʠʚʦʩʪʝʡ ʘ, b.   

ʇʨʠʢʣʘʜ 8.4. ʌʽʟʠʯʥʠʡ ʦʙôʻʢʪ ï ʨʝʛʫʣʷʪʦʨ ʰʚʠʜʢʦʩʪʽ ʤʦʞʝ 

ʚʤʠʢʘʪʠʩʷ, ʚʠʤʠʢʘʪʠʩʷ, ʟʙʽʣʴʰʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ, ʟʤʝʥʰʫʚʘʪʠ ʰʚʠʜ-

ʢʽʩʪʴ, ʚʽʜʦʙʨʘʞʘʪʠ ʩʚʽʡ ʩʪʘʥ. ʇʦʜʘʤʦ ʡʦʛʦ ʨʦʙʦʪʫ ʧʩʝʚʜʦʢʦʜʦʤ:  

Class_ɼʘʪʯʠʢʰʚʠʜʢʦʩʪʽ.ʂʣʘʩ_ʇʦʨʪ;  

Class_ʈʝʛʫʣʷʪʦʨʰʚʠʜʢʦʩʪʽ  

{ private  

         ʊʠʧ ʈʝʞʠʤ (ɿʙʽʣʴʰʝʥʥʷ, ɿʤʝʥʰʝʥʥʷ);  
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         ʊʠʧ ʜʘʥʠʭ: ʈʦʟʤʽʱʝʥʥʷ; 

         ʪʠʧ ʈʝʛʫʣʷʪʦʨʰʚʠʜʢʦʩʪʽ;  

function ʅʦʚʨʝʛʫʣʷʪʦʨʰʚʠʜʢʦʩʪʽ  

{ʥʦʤʝʨ: ʈʦʟʤʽʱʝʥʥʷ;  

                                            ʥʘʧʨ.:   ʅʘʧʨʷʤʦʢ 

              } ; 

function ʋʚʽʤʢʥʫʪʠ(ʈʝʛʫʣʷʪʦʨʰʚʠʜʢʦʩʪʽ);  

function ʋʚʽʤʢʥʫʪʠ(ʈʝʛʫʣʷʪʦʨʰʚʠʜʢʦʩʪ)̔;  

function ɿʙʽʣʴʰʠʪʠʰʚʠʜʢʽʩʪʴ(ʈʝʛʫʣʷʪʦʨʰʚʠʜʢʦʩʪʽ); 

function ɿʤʝʥʰʠʪʠʰʚʠʜʢʽʩʪʴ(ʈʝʛʫʣʷʪʦʨʰʚʠʜʢʦʩʪʽ);  

function ɿʘʧʠʪCʪʘʥʫ(ʈʝʛʫʣʷʪʦʨ); 

private 

ʟʨʦʙʠʪʠ ʟʘʧʠʩ ʈʝʛʫʣʷʪʦʨʰʚʠʜʢʦʩʪʽ  

ʅʦʤʝʨ;  

ʈʦʟʤʽʱʝʥʥʷ;  

ʉʪʘʥ: ʈʝʞʠʤ;  

ʂʝʨʫʚʘʥʥʷ: ʫʢʟ_ʥʘʧʦʨʪ;  

ʟʘʚʝʨʰʠʪʠ ʟʨʦʙʠʪʠ ʟʘʧʠʩ;  

ʟʘʚʝʨʰʠʪʠ Class_ʈʝʛʫʣʷʪʦʨʰʚʠʜʢʦʩʪʽ; 

}.  

ɼʦʧʦʤʽʞʥʠʡ ʪʠʧ çʈʝʞʠʤè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʜʘʥʥʷ ʦʩʥʦʚ-

ʥʦʛʦ ʪʠʧʫ ʢʣʘʩʫ, ʢʣʘʩ çɼʘʪʯʠʢʰʚʠʜʢʦʩʪʽè ʟʘʙʝʟʧʝʯʫʻ ʢʣʘʩ ʨʝʛʫʣʷ-

ʪʦʨʘ ʦʧʠʩʦʤ ʜʦʧʦʤʽʞʥʦʛʦ ʪʠʧʫ çʅʘʧʨʷʤʦʢè, ʢʣʘʩ çʇʦʨʪè ʬʽʢʩʫʻ 

ʘʙʩʪʨʘʢʮʽʶ ʧʦʨʪʫ, ʯʝʨʝʟ ʷʢʠʡ ʧʦʩʠʣʘʶʪʴʩ ̫ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʣʷ ʨʝʛʫ-

ʣʷʪʦʨʘ. ʊʨʠ ʚʣʘʩʪʠʚʦʩʪʽ çʅʦʤʝʨè, çʉʪʘʥè, çʂʝʨʫʚʘʥʥʷè - ʬʦʨʤʫ-

ʣʶʶʪʴ ʽʥʢʘʧʩʫʣʴʦʚʘʥʝ ʧʦʜʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʠʧʫ ʢʣʘʩʫ çʈʝʛʫʣʷʪʦʨ 

ʰʚʠʜʢʦʩʪʽè. ɿʘ ʩʧʨʦʙʠ ʢʣʽʻʥʪʽʚ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʮʠʭ ʚʣʘʩʪʠʚʦʩ-

ʪʝʡ ʬʽʢʩʫʻʪʴʩʷ ʩʝʤʘʥʪʠʯʥʘ ʧʦʤʠʣʢʘ. 

ʇʦʚʥʝ ʥ̔ʢʘʧʩʫʣʴʦʚʘʥʝ ʧʦʜʘʥʥʷ ʢʣʘʩʫ çʈʝʛʫʣʷʪʦʨ ʰʚʠʜʢʦʩʪʽè 

ʚʢʣʯʁʘʻ ʦʧʠʩ ʨʝʘʣʽʟʘʮʽʡ ʡʦʛʦ ʤʝʪʦʜʽʚ ï ʚʽʥ ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʪʽʣʽ ʢʣʘ-

ʩʫ. ɯʥʢʘʧʩʫʣʷʮʽʷ ʟʘʢʨʠʚʘʻ ʜʝʪʘʣʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʜʘʥʥʷ ʘʙʩʪʨʘʢʮʽʡ. 

8.1.3. ʄʦʜʫʣʴʥʽʩʪʴ 

ʋ ʤʦʚʘʭ C++, ʉ#, Object Pascal, Java, Ada 95 ʘʙʩʪʨʘʢʮʽʾ ʢʣʘʩʽʚ ʽ 

ʦʙôʻʢʪʽʚ ʬʦʨʤʫʶʪʴ ʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʬʽʟʠʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʮʽ ʘʙʩʪʨʘʢʮʽʾ ʨʦʟʤʽɦʫʪʁ ɹʫ ʤʦʜʫʣʷʭ. ɺʝʣʠʢʽ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ̔ ʩʦʪʝʥʴ ʢʣʘʩʽʚ, ʤʘʶʪʴ ʤʦʜʫʣʽ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʢʝʨʫ-
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ʚʘʪʠ ʩʢʣʘʜʥʽʩʪʶ. ʄʦʜʫʣʽ  ̒ʬʽʟʠʯʥʠʤʠ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʫ ʷʢʠʭ ʦʛʦʣʦ-

ʰʫʶʪʴʩʷ ʢʣʘʩʠ ʡ ʦʙôʻʢʪʠ ʣʦʛʽʯʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ. 

ʄʦʜʫʣʴʥʽʩʪʴ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʧʽʜʜʘʚʘʪʠʩʷ ʜʝʢʦʤʧʦ-

ʟʠʮʽʾ ʥʘ ʨʷʜ ʩʠʣʴʥʦʟʚôʷʟʘʥʠʭ ʽ ʩʣʘʙʢʦʟô̒ ʜʥʘʥʠʭ ʤʦʜʫʣʽʚ. 

ɿʘʛʘʣʴʥʘ ʤʝʪʘ ʜʝʢʦʤʧʦʟʠʮʽʾ ʥʘ ʤʦʜʫʣʽ ï ʟʤʝʥʰʝʥʥʷ ʪʝʨʤʽʥʽʚ ʨʦ-

ʟʨʦʙʣʝʥʥʷ ʽ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʜʽʣʝʥʥʷ  

ʤʦʜʫʣʽʚ, ʷʢʽ ʧʨʦʝʢʪʫʶʪʴʩʷ ʽ ʟʤʽʥʶʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ. ʂʦʞʥʘ ʤʦʜʫ-

ʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʤʘʻ ʙʫʪʠ ʜʦʩʠʪʴ ʧʨʦʩʪʦʶ, ʱʦʙ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʟʨʦ-

ʟʫʤ̔ʣʦʶ. ʈʝʘʣʽʟʘʮʽ ̫ʤʦʜʫʣʽʚ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʙʝʟ ʟʥʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ 

ʽʥʰʠʭ ʤʦʜʫʣʽʚ ʽ ʙʝʟ ʚʧʣʠʚʫ ʥʘ ʾʭ ʧʦʚʦʜʞʝʥʥʷ. 

ʂʣʘʩʠ ʡ ʦʙôʻʢʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʭʦʜʽ ʣʦʛʽʯʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥ,̫  

ʘ ʤʦʜʫʣʽ ï ʫ ʭʦʜʽ ʬʽʟʠʯʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ. ʎʽ ʜʽʾ ʻ ̔ʪʝʨʘʮʽʡ-

ʥʠʤʠ ʽ ʚʟʘʻʤʦʟʘʣʝʞʥʠʤʠ. 

ʋ ʉ++ ʤʦʜʫʣʷʤʠ ʻ ʬʘʡʣʠ, ʪʨʘʜʠʮʽʡʥʠʤ ï ʨʦʟʤʽʱʝʥʥʷ ʽʥʪʝʨʬʝʡ-

ʩʥʦʾ ʯʘʩʪʠʥʠ ʤʦʜʫʣʽʚ ʚ ʦʢʨʝʤʽ ʬʘʡʣʠ ʟ ʨʦʟʰʠʨʝʥʥʷʤ .h (ʬʘʡʣ-

ʟʘʛʦʣʦʚʦʢ), ʪʝʢʩʪ ʤʦʜʫʣʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʬʘʡʣʘʭ ʟ ʨʦʟʰʠʨʝʥʥʷʤʠ 

.cpp, .cxx, .cc. ɿʚôʷʟʦʢ ʤʽʞ ʤʦʜʫʣʷʤʠ ʦʛʦʣʦʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʨʝʢʪʠʚʠ #include.  

ʇʨʠʢʣʘʜ 8.5. ʌʘʡʣ Book.h ʜʠʨʝʢʪʠʚʦʶ #include ʚʩʪʘʚʣʷʻʪʴʩʷ ʚ 

ʧʦʪʦʯʥʠʡ ʬʘʡʣ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʡʦʛʦ ʢʦʤʧʽʣʷʮʽ ʾʧʽʜ ʯʘʩ ʧʝʨʰʦʛʦ 

ʧʨʦʭʦʜʞʝʥʥʷ ʢʦʤʧʽʣʷʪʦʨʘ ʧʦ ʧʨʦʛʨʘʤʽ ʧʨʝʧʨʦʮʝʩʦʨʘ. ʌʘʡʣ Book.h 

ʥʘʟʠʚʘʶʪʴ ʬʘʡʣʦʤ ʟʘʛʦʣʦʚʢʽʚ. 

#include "Book.h" 

. . . 

Book b; 

ʈʽʟʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʶʪʴ ʚʣʘʩʥʽ ʟʘʩʦʙʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ 

ʤʦʜʫʣʽʚ. ʊʘʢ, ʤʦʚʘ Pascal ʜʣʷ ʟʘʧʠʩʫ ʤʦʜʫʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʣʦʚʦ 

unit, ʚ Ada ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʜʫʣʴʥʦʩʪʽ  ̒ʧʘʢʝʪ. 

ʄʦʜʫʣʴʥʽʩʪʴ ʧʦʢʘʟʫʻ ʰʣʷʭ ʫʛʨʫʧʦʚʘʥʥʷ ʟʚôʷʟʘʥʠʭ ʟʘ ʧʝʚʥʦʶ ʣʦʛʽ-

ʢʦʶ ʘʙʩʪʨʘʢʮʽʡ. 

8.1.4. ɯʻʨʘʨʭʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ɼʦʧʦʚʥʝʥʥʷʤ ʜʦ ʘʙʩʪʨʘʢʮʽʾ, ʽʥʢʘʧʩʫʣʷʮʽʾ ʪʘ ʤʦʜʫʣʴʥʦʩʪʽ  ̒ʽʻʨʘʨ-

ʭʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʛʨʘʤ ʪʘ ʩʠʩʪʝʤ. ɺʠʟʥʘʯʝʥʥʷʤ ʽʻʨʘʨʭʽʾ ʚ ʧʨʦʝʢ-

ʪʽ ʩʧʨʦʱʫʻʪʴʩʷ ʨʦʟʫʤʽʥʥʷ ʧʨʦʙʣʝʤ ʟʘʤʦʚʥʠʢʽʚ ʽ ʾʭ ʨʝʘʣʽʟʘʮʽʷ ï 

ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ ʩʪʘʻ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʫʷʚʣʝʥʥʷ ʾʾ ʣʶʜʠʥʦʶ. ɯʻʨʘʨʭʯ̔ʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʜʘʻ ʨʦʟʤʽʱʝʥʥʷ ʘʙʩʪʨʘʢʮʽʡ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʦʧʠʩʫ  

ʩʠʩʪʝʤʠ. 
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ɼʚʦʤʘ ʚʘʞʣʠʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʽʻʨʘʨʭʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚ 

ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ :̒ 

ï ʩʪʨʫʢʪʫʨʘ ʟ ʢʣʘʩʽʚ;  

ï ʩʪʨʫʢʪʫʨʘ ʟ ʦʙôʻʢʪʽʚ. 

ʅʘʡʯʘʩʪʽʰʝ ʽʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʫʜʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʘʜ-

ʢʫʚʘʥʥʷ, ʷʢʝ ʚʠʟʥʘʯʘʻ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʣʘʩʘʤʠ, ʱʦ ʨʦʟʜʽʣʷʻ ʩʪʨʫʢ-

ʪʫʨʫ ʘʙʦ ʧʦʚʦʜʞʝʥʥʷ, ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ (ʦʜʠʥʠʯʥʝ ʩʧʘʜʢʫʚʘʥʥʷ) ʘʙʦ 

ʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭ (ʤʥʦʞʠʥʥʝ ʩʧʘʜʢʫʚʘʥʥʷ). 

ʇʨʠʢʣʘʜ 8.6. ɼʣʷ ʧʨʦʛʨʘʤʠ ʢʝʨʫʚʘʥʴ ʧʦʣʴʦʪʦʤ ʜʨʫʛʦʛʦ ʩʪʫʧʝ-

ʥ,̫ ʷʢʘ ʧʦʜʽʙʥʘ ʜʦ ʧʨʦʛʨʘʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʦʤ ʨʘʢʝʪʠ-ʥʦʩʽʷ ʧʝʨ-

ʰʦʛʦ ʩʪʫʧʝʥʷ ʚʠʟʥʘʯʠʤʦ ʢʣʘʩ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʦʤ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ, 

ʱʦ ̔ʥʢʘʧʩʫʣʶʻ ʾʾ ʩʧʝʮʽʘʣʴʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʩʝʚʜʦʢʦʜʫ: 

Class_ʂʝʨʧʦʣʴʦʪʦʤ1;  

{Class _ʂʝʨʧʦʣʴʦʪʦʤ2  

      { ʪʠʧ ʊʨʘʻʢʪʦʨʽʷ (ɻʥʫʯʢʘ, ɺʽʣʴʥʘ);  

ʪʠʧ ʢʝʨʧʦʣʴʦʪʦʤ2.ʂʝʨʧʦʣʴʦʪʦʤ1  

private:  

function ɺʩʪʘʥʦʚʠʪʠ: ʂʝʨʧʦʣʴʦʪʦʤ2:  

ʪʠʧ: ʊʨʘʻʢʪʦʨʽʷ; ʦʨʽʻʥʪʘʮʽʷ: ʂʫʪʠ; 

ʧʘʨʘʤʝʪʨʠ: ʂʦʦʨʜʠʥʘʪʠ_ʐʚʠʜʢʽʩʪʴ; ʢʦʤʘʥʜʠ: ɻʨʘʬʽʢʠ);  
function ʋʤʦʚʠ_ʚʽʜʜʽʣʝʥʥʷ_ʩʪʫʧʝʥʷ (ʂʝʨʧʦʣʴʦʪʦʤ2; 
ʢʨʠʪʝʨʽʡ: ʂʨʠʪʝʨʽʡ_ʚʽʜʜʽʣʝʥʥʷ);  

function ʇʨʦʛʥʦʟ_ʚʽʜʜʽʣʝʥʥʷ_ʩʪʫʧʝʥʷ (ʂʝʨʧʦʣʴʦʪʦʤ2); 
function ɺʠʢʦʥʘʥʥʷ_ʢʦʤʘʥʜ (ʂʝʨʧʦʣʴʦʪʦʤ2); 

private: 
ʪʠʧ ʂʝʨʧʦʣʴʦʪʦʤ2 {ʂʝʨʧʦʣʴʦʪʦʤ1  
ʪʠʧ ʪʨʘʻʢʪʦʨʽʾ: ʪʨʘʻʢʪʦʨʽʷ; ʜʦʚʽʜʜʽʣʝʥʥʷ: ɹʦʨʪʦʚʠʡ_ʯʘʩ;  

ʚʠʢʦʥʘʥʥʷ_ʢʦʤʘʥʜ: ʙʫʣʴʦʚʠʡ;  
      }  
}.  
ɯʟ ʧʨʠʢʣʘʜʫ 8.6 ʙʘʯʠʤʦ, ʱʦ ʢʣʘʩ ʂʝʨʧʦʣʴʦʪʦʤ2 ï ʮʝ ʨʽʟʥʦʚʠʜ 

ʢʣʘʩʫ ʂʝʨʧʦʣʴʦʪʦʤ1, ʱʦ ̒ ʙʘʪʴʢʽʚʩʴʢʠʤ ʢʣʘʩʦʤ. ɼʦ ʢʣʘʩʫ ʂʝʨʧʦ-
ʣʴʦʪʦʤ2 ʜʦʜʘʥʽ: 
ï ʜʦʧʦʤʽʞʥʠʡ ʪʠʧ ʊʨʘʻʢʪʦʨʽʷ; 
ï ʪʨʠ ʥʦʚ̔ ʚʣʘʩʪʠʚʦʩʪʽ (ʪʠʧ_ʪʨʘʻʢʪʦʨʽʾ, ʫʤʦʚʠ_ʚʽʜʜʽʣʝʥʥʷ, ʚʠʢʦ-

ʥʘʥʥʷ_ʢʦʤʘʥʜ); 
ï ʪʨʠ ʥʦʚʽ ʤʝʪʦʜʠ (ʋʤʦʚʠ_ʚʽʜʜʽʣʝʥʥʷ_ʩʪʫʧʝʥʷ, ʇʨʦ-

ʛʥʦʟ_ʚʽʜʜʽʣʝʥʥʷ_ʩʪʫʧʝʥʷ, ɺʠʢʦʥʘʥʥʷ_ʢʦʤʘʥʜ).  
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ʂʨ̔ʤ ʪʦʛʦ, ʫ ʢʣʘʩʽ çʂʝʨʧʦʣʴʦʪʦʤ2è ʧʝʨʝʚʠʟʥʘʯʝʥʦ ʤʝʪʦʜ ʙʘʪɹ-
ʢʽʚʩʴʢʦʛʦ ʢʣʘʩʫ çɺʩʪʘʥʦʚʠʪʠè. ʊʦʙʪʦ ʜʦ ʩʧʘʜʱʠʥʠ ʢʣʘʩʫ çʂʝʨʧʦ-
ʣʴʦʪʦʤ2è ʜʦʜʘʥʦ ʥʘʙʽʨ ʤʝʪʦʜʽʚ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʘʩʫ çʂʝʨʧʦʣʴʦ-
ʪʦʤ1è. ɿʦʢʨʝʤʘ, ʪʠʧ çʂʝʨʧʦʣʴʦʪʦʤ2è ʚʢʣʶʯʘʻ ʧʦʣʷ ʪʠʧʫ çʂʝʨʧʦ-
ʣʴʦʪʦʤ1è, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʡʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʢʦʦʨʜʠʥʘʪʠ ʪʘ 
ʰʚʠʜʢʽʩʪʴ ʨʘʢʝʪʠ-ʥʦʩʽʷ, ʾʾ ʢʫʪʦʚʫ ʦʨʽʻʥʪʘʮʽʶ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʦ-
ʤʘʥʜ, ʘ ʪʘʢʦʞ ʧʨʦ ʢʨʠʪʝʨʽʾ ʚʽʜʜʽʣʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʩʪʫʧʝʥʷ. 
ʂʣʘʩʠ çʂʝʨʇʦʣʴʦʪʦʤ1è ʽ çʂʝʨʇʦʣʴʦʪʦʤ2è ʫʪʚʦʨʶʶʪʴ ʩʧʘʜʢʦʻʤʥʫ 

ʽʻʨʘʨʭʽʯʥʫ ʦʨʛʘʥʽʟʘʮʽʶ. ʋ ʥʽʡ ʟʘʛʘʣʴʥʘ ʯʘʩʪʠʥʘ ʩʪʨʫʢʪʫʨʠ ʽ ʧʦʚʦ- 
ʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʚʝʨʭʥʴʦʤʫ, ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʢʣʘʩʽ (ʙʘʪʴʢʽʚ-
ʩʴʢʦʤʫ ʢʣʘʩʽ). ɹʘʪʴʢʽʚʩʴʢʠʡ ʢʣʘʩ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʽʡ ʘʙʩʪʨʘʢʮʽʾ, ʘ 
ʧʽʜʢʣʘʩ ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʘʙʩʪʨʘʢʮʽʾ, ʫ ʷʢʽʡ ʝʣʝʤʝʥʪʠ ʩʫʧʝʨʢʣʘʩʫ ʜʦ-
ʧʦʚʥʶʶʪʴʩʷ, ʟʤʽʥʶʶʪʴʩʷ ʽ ʥʘʚʽʪʴ ʧʨʠʭʦʚʫʶʪʴʩʷ. ʊʦʤʫ ʩʧʘʜʢʫʚʘʥʥʷ 
ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷʤ ʫʟʘʛʘʣʴʥʝʥʥʷ ï ʩʧʝʮʽʘʣʟ̔ʘʮʽʷ. 
ɯʻʨʘʨʭʽʶ ʩʧʘʜʢʫʚʘʥʥʷ ʤʦʞʥʘ ʧʨʦʜʦʚʞʠʪʠ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʯʠ ʢʣʘʩ ʂʝʨʧʦʣʴʦʪʦʤ2, ʤʦʞʥʘ ʦʛʦʣʦʩʠʪʠ ʱʝ ʙʽʣʴʰ ʩʧʝʮʽʘʣʽ-
ʟʦʚʘʥʠʡ ʧʽʜʢʣʘʩ ï çʂʝʨʧʦʣʴʦʪʦʤ ʢʦʩʤʽʯʥʠʤ ʘʧʘʨʘʪʦʤè. 

ɯʥʰʠʡ ʨʽʟʥʦʚʠʜ ʽʻʨʘʨʭʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ - ʩʪʨʫʢʪʫʨʘ ʟ ʦʙôʻʢʪʽʚ, 
ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʜʥʦʰʝʥʥʽ ʘʛʨʝʛʘʮʽʾ. ɸʛʨʝʛʘʮʽʷ ʥʝ  ̒ʧʦʥʷʪʪʷʤ, 
ʫʥʽʢʘʣʴʥʠʤ ʜʣʷ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʢʣʘʜ, ʙʫʜʴ-
ʷʢʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʨʫʢʪʫʨʠ 
ʪʠʧʫ çʟʘʧʠʩè, ʧʽʜʪʨʠʤʫʻ ʘʛʨʝʛʘʮʽʶ. ɸʣʝ ʘʛʨʝʛʘʮʽʷ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩ-
ʥʘ ʫ ʩʧʦʣʫʯʝʥʥʽ ʟʽ ʩʧʘʜʢʫʚʘʥʥʷʤ: 

1) ʘʛʨʝʛʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʬʽʟʠʯʥʝ ʫʛʨʫʧʦʚʘʥʥʷ ʟʚôʷʟʘʥʦʾ ʟʘ ʧʝʚ-
ʥʦʶ ʣʦʛʽʢʦʶ ʩʪʨʫʢʪʫʨʠ; 

2) ʩʧʘʜʢʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʽ ʙʘʛʘʪʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʟʘʛʘʣʴʥʽ ʛʨʫʧʠ ʚ ʽʥʰʠʭ ʘʙʩʪʨʘʢʮʽʷʭ. 

ʇʨʠʢʣʘʜ 8.7. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʫ çɺʠʤʽʨʶʚʘʯʉʂè (ʚʠʤʽʨʶʚʘʯ 
ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ): 

Class_ʅʘʣʘʰʪʫʚʘʥʥʷ_ʜʘʪʯʠʢʽʚ. ʂʣʘʩ_ɼʘʪʯʠʢ;  
Modul ʂʣʘʩ_ɺʠʤʽʨʶʚʘʯ ʉʂ 
{  

ʪʠʧ ɺʠʤʽʨʶʚʘʯ ʉʂ; 
private; 
ʦʧʠʩ ʤʝʪʦʜʽʚ; 

{private: 
ʪʠʧ ʚʢʟ_ʥʘ_ʜʘʪʯʠʢ; 
ʪʠʧ ɺʠʤʽʨʶʚʘʯ ʉʂ 

ʜʘʪʯʠʢʠ: ʤʘʩʠʚ(1..30) ʟ ʚʢʟ_ʥʘ_ʜʘʪʯʠʢ;  
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ʬʫʥʢʮʽʷ ʥʘʩʪʨʦʶʚʘʥʥʷ: ʅʘʣʘʰʪʫʚʘʥʥʷ_ʜʘʪʯʠʢʽʚ; 
}  

}.  
ʆʯʝʚʠʜʥʦ, ʱʦ ʦʙôʻʢʪʠ ʪʠʧʫ çɺʠʤʽʨʶʚʘʯ ʉʂè  ̒ ʘʛʨʝʛʘʪʘʤʠ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʘʩʠʚʫ ʜʘʪʯʠʢʽʚ ʽ ʧʨʦʮʝʜʫʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ. ɺʚʝʜʝʥʘ 
ʘʙʩʪʨʘʢʮʽʷ çɺʠʤʽʨʶʚʘʯ ʉʂè ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʠʩʪʝʤʽ ʢʝ-
ʨʫʚʘʥʥʷ ʨʽʟʥʽ ʜʘʪʯʠʢʠ. ɿʤʽʥʘ ʜʘʪʯʠʢʘ ʥʝ ʟʤʽʥʶʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʚʠ-
ʤʽʨʶʚʘʯʘ ʚ ʮʽʣʦʤʫ. ɸʜʞʝ ʜʘʪʯʠʢʠ ʚʚʦʜʷʪʴʩʷ ʚ ʘʛʨʝʛʘʪ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʧʦʢʘʞʯʠʢʽʚ, ʘ ʥʝ ʚʝʣʠʯʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙôʻʢʪ ʪʠʧʫ çɺʠʤʽʨʚʁʘʯ ʉʂè 
ʽ ʦʙôʻʢʪʠ ʪʠʧʫ çɼʘʪʯʠʢè ʤʘʶʪʴ ʚʽʜʥʦʩʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʯʘʩ 
ʞʠʪʪʷ ʚʠʤʽʨʶʚʘʯʘ ʽ ʜʘʪʯʠʢʽʚ ʥʝʟʘʣʝʞʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʅʘʚʧʘʢʠ, 
ʦʙôʻʢʪ ʪʠʧʫ çʅʘʣʘʰʪʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚè ʬʽʟʠʯʥʦ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʦʙôʻʢʪ 
ʪʠʧʫ çɺʠʤʽʨʶʚʘʯ ʉʂè ʽ ʥʝʟʘʣʝʞʥʦ ʽʩʥʫʚʘʪʠ ʥʝ ʤʦʞʝ. ɿʚʽʜʩʠ ʚʠʩʥʦ- 
ʚʦʢ ï ʨʫʡʥʫʶʯʠ ʦʙôʻʢʪ ʪʠʧʫ çɺʠʤʽʨʶʚʘʯ ʉʂè, ʩʚʦʻʁ  ʯʝʨʛʦ,ʁ ʨʫʡʥʫ-
ʻʪʴʩʷ ʝʢʟʝʤʧʣʷʨ çʅʘʣʘʰʪʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚè. 
ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ ʝʣʝʤʝʥʪʠ ʽʻʨʘʨʭʽʡ ʩʧʘʜʢʫʚʘʥʥʷ  ̔ʘʛʨʝʛʘʮʽʾ ʱʦʜʦ 

ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ, ʪʦ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʧʨʠ ʩʧʘʜʢʫʚʘʥʥʽ ʥʠʞʥʽʡ 
ʝʣʝʤʝʥʪ ʽʻʨʘʨʭʽʾ (ʧʽʜʢʣʘʩ) ʤʘʻ ʙʽʣʴʰʽ ʨʽʚʥʽ ʩʢʣʘʜʥʦʩʪʽ (ʙʽʣʴʰʽ ʤʦʞ-
ʣʠʚʦʩʪʽ), ʧʨʠ ʘʛʨʝʛʘʮʽʾ ï ʥʘʚʧʘʢʠ (ʘʛʨʝʛʘʪ çɺʠʤʽʨʶʚʘʯ ʉʂè ʤʘʻ  
ʙʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ, ʥʽʞ ʡʦʛʦ ʝʣʝʤʝʥʪʠ ï ʜʘʪʯʠʢʠ ʽ ʧʨʦʮʝʜʫʨʘ  
ʥʘʣʘʰʪʫʚʘʥʥʷ). 

8.2. ʆʙô̒ ʢʪʠ, ʢʣʘʩʠ, ʚʽʜʥʦʰʝʥʥ  ̫ʤʽʞ ʢʣʘʩʘʤʠ ʡ ʦʙô̒ ʢʪʘʤʠ 

ʆʙôʻʢʪʠ ï ʢʦʥʢʨʝʪʥʽ ʩʫʪʥʦʩʪʽ, ʷʢʽ ʽʩʥʫʶʪʴ ʫ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ, ʚʠʜ ʧʦ-

ʜʘʥʥʷ ʘʙʩʪʨʘʢʮʽʾ. ʆʙôʻʢʪ ʤʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ, ʩʪʘʥ ʽ ʧʦʚʦʜʞʝʥʥ.̫ 

ʉʪʨʫʢʪʫʨʫ ʽ ʧʦʚʦʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʦʙôʻʢʪʽʚ ʚʠʟʥʘʯʝʥʦ ʚ ʾʭ ʟʘʛʘʣʴʥʦʤʫ 

ʢʣʘʩʽ. ʊʝʨʤʽʥʠ çʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫè ʽ çʦʙôʻʢʪè ʚʟʘʻʤʦʟʘʤʽʥʥʽ.  

ɯʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ï ʮʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙô̒ ʢʪʘ, ʱʦ ʚʽʜʨʽʟʥʷʻ ʡʦʛʦ 

ʚʽʜ ʽʥʰʠʭ ʦʙô̒ ʢʪʽʚ. 

ʉʪʘʥ ʦʙô̒ ʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʣʽʢʘʤʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙô̒ ʢʪʘ 

 ̔ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʢʦʞʥʦʾ ʽʟ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʙô̒ ʢʪʠ ʥʝ ʽʩʥʫʶʪʴ 

ʽʟʦʣʴʦʚʘʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ɺʦʥʠ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʘʙʦ ʩʘʤʽ ʚʧʣʠ-

ʚʘʶʪʴ ʥʘ ʽʥʰʽ ʦʙô̒ ʢʪʠ.  

ʇʨʠʢʣʘʜ ʦʙôʻʢʪʘ ʟʘ ʽʤʝʥʝʤ çʉʪʽʣʝʮʴè, ʱʦ ʤʘʻ ʧʝʚʥʠʡ ʥʘʙʽʨ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ ʽ ʦʧʝʨʘʮʽʡ, ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 8.1. 
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ʈʠʩ. 8.1. ʇʦʜʘʥʥʷ ʦʙô̒ ʢʪʘ ʟ ʽʤʝʥʝʤ çʉʪʽʣʝʮʴè 

 

ʇʦʚʦʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫ ʪʝʨʤʽʥʘʭ ʟʤʽʥʠ ʩʪʘʥʫ ʪʘ ʧʝʨʝʜʘ-

ʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ, ʪʦʙʪʦ ʧʦʢʘʟʫʻ, ʷʢ ʦʙô̒ ʢʪ ʚʧʣʠʚʘʻ ʥʘ ʽʥʰʽ 

ʦʙô̒ ʢʪʠ (ʘʙʦ ʟʘʟʥʘʻ ʚʧʣʠʚʫ). ʇʦʚʦʜʞʝʥʥʷ ʦʙô̒ ʢʪʘ  ̒ʬʫʥʢʮʽʻʶ ʷʢ ʡʦ-

ʛʦ ʩʪʘʥʫ, ʪʘʢ ʽ ʬʫʥʢʮʽʻʶ ʚʠʢʦʥʫʚʘʥʠʭ ʥʠʤ ʦʧʝʨʘʮʽʡ (ʢʫʧʠʪʠ, ʧʨʦʜʘ-

ʪʠ, ʟʚʘʞʠʪʠ, ʧʝʨʝʤʽʩʪʠʪʠ, ʧʦʬʘʨʙʫʚʘʪʠ).  

ʆʧʝʨʘʮʽʷ ʧʦʟʥʘʯʘʻ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ï ʦʙô̒ ʢʪ ʧʨʦʧʦʥʫʻ ʩʚʦʾ ʤ  

ʢʣ̔̒ ʥʪʘʤ. 

8.2.1. ʆʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ, ʚʠʢʦʥʫʚʘʥʽ ʢʣʽʻʥʪʦʤ ʟ ʦʙô̒ ʢʪʦʤ 

ʄʦʞʣʠʚʽ ʧô̫ ʪʴ ʚʠʜʽʚ ʦʧʝʨʘʮʽʡ ʢʣʽʻʥʪʘ ʥʘʜ ʦʙô̒ ʢʪʦʤ: 

1) ʤʦʜʠʬʽʢʘʪʦʨ ʟʤʽʥʶʻ ʩʪʘʥʠ ʦʙô̒ ʢʪʘ; 

2) ʩʝʣʝʢʪʦʨ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʩʪʘʥʫ, ʘʣʝ ʥʝ ʟʤʽʥʶʻ ʡʦʛʦ; 

3) ʽʪʝʨʘʪʦʨ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʟʤʽʩʪʫ ʦʙô̒ ʢʪʘ ʡʦʛʦ ʦʢʨʝʤʠʤʠ ʯʘʩ-

ʪʠʥʘʤʠ, ʫ ʩʪʨʦʛʦ ʚʠʟʥʘʯʝʥʦʤʫ ʧʦʨʷʜʢʫ; 

4) ʢʦʥʩʪʨʫʢʪʦʨ (ʩʪʚʦʨʶʻ ʦʙô̒ ʢʪ ʪʘ ʽʥʽʮʽʘʣʽʟʫʻ ʡʦʛʦ ʩʪʘʥ); 

5) ʜʝʩʪʨʫʢʪʦʨ (ʨʫʡʥʫʻ ʦʙô̒ ʢʪ ʽ ʟʚʽʣʴʥʷʻ ʟʘʡʤʘʥʫ ʥʠʤ ʧʘʤôʷʪʴ). 

ʇʨʠʢʣʘʜʠ ʦʧʝʨʘʮʽʡ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 8.1. 

ʊʘʙʣʠʮʷ 8.1 

ʈʽʟʥʦʚʠʜʠ ʦʧʝʨʘʮʽʡ 

ɺʠʜʠ ʦʧʝʨʘʮʽʡ ʇʨʠʢʣʘʜʠ 

ʄʦʜʠʬʽʢʘʪʦʨ  

ʉʝʣʝʢʪʦʨ  

ɯʪʝʨʘʪʦʨ  

ʂʦʥʩʪʨʫʢʪʦʨ  

ɼʝʩʪʨʫʢʪʦʨ  

ɿʤʽʥʠʪʠ (V)  

ɺʠʟʥʘʯʠʪʠ ʥʘʧʨʫʛʫ ( ) : integer  

ʇʦʢʘʟʘʪʠ ʘʩʦʨʪʠʤʝʥʪ ʪʦʚʘʨʽʚ ( ) : string  

ʋʚʽʤʢʥʫʪʠ ʚ ʨʦʙʦʪʫ (ʧʘʨʘʤʝʪʨʠ)  

ɺʠʤʢʥʫʪʠ ʟ ʨʦʙʦʪʠ ( )  
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ɺ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʦʧʝʨʘʮʽʾ ʤʦʞʫʪʴ 

ʦʛʦʣʦʰʫʚʘʪʠʩʷ ʣʠʰʝ ʷʢ ʤʝʪʦʜʠ ï ʝʣʝʤʝʥʪʠ ʢʣʘʩʽʚ, ʝʢʟʝʤʧʣʷʨʘʤʠ 

ʷʢʠʭ  ̒ʦʙô̒ ʢʪʠ. ɻʽʙʨʠʜʥʽ ʤʦʚʠ (C++, Ada 95) ʜʦʟʚʦʣʷʶʪʴ ʧʠʩʘʪʠ 

ʦʧʝʨʘʮʽʾ ʷʢ ʚʽʣʴʥʽ ʧʽʜʧʨʦʛʨʘʤʠ (ʧʦʟʘ ʢʣʘʩʘʤʠ). ɺʽʜʧʦʚʽʜʥʽ ʧʨʠʢʣʘʜʠ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.2. 

 

 

ʈʠʩ. 8.2. ʄʝʪʦʜʠ ʪʘ ʚʽʣʴʥʽ ʧʽʜʧʨʦʛʨʘʤʠ 

 

ʋʩʽ ʤʝʪʦʜʠ ʪʘ ʚʽʣʴʥʽ ʧʽʜʧʨʦʛʨʘʤʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʢʦʥʢʨʝʪʥʠʤ 

ʦʙô̒ ʢʪʦʤ, ʫʪʚʦʨʶʶʪʴ ʡʦʛʦ ʧʨʦʪʦʢʦʣ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʪʦʢʦʣ  

ʚʠʟʥʘʯʘʻ ʦʙʦʣʦʥʢʫ ʜʦʧʫʩʪʠʤʠʭ ʧʦʚʦʜʞʝʥʴ ʦʙô̒ ʢʪʘ  ̔ʪʦʤʫ ʤʽʩʪʠʪʴ 

ʮʽʣʴʥʝ (ʩʪʘʪʠʯʥʝ  ̔ʜʠʥʘʤʽʯʥʝ) ʧʦʜʘʥʥʷ ʦʙô̒ʢʪʘ. 

ɺʝʣʠʢʠʡ ʧʨʦʪʦʢʦʣ ʢʦʨʠʩʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʣʦʛʽʯʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʧʦ-

ʚʦʜʞʝʥʴ. ʎʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʱʦ ʧʦʜʽʣʷʶʪʴ ʧʨʦʩʪʽʨ ʧʦʚʦʜʞʝʥʴ 

ʦʙô̒ ʢʪʘ, ʧʦʟʥʘʯʘʶʪʴ ʨʦʣʽ, ʷʢʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʦʙô̒ ʢʪ. ʇʨʠʥʮʠʧ 

ʚʠʜ̔ʣʝʥʥʷ ʨʦʣʝʡ ʽʣʶʩʪʨʫʻ ʨʠʩ. 8.3. 

 

ʈʠʩ. 8.3. ʇʨʦʩʪʽʨ ʧʦʚʦʜʞʝʥʴ ʦʙô̒ ʢʪʘ 
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ɯʟ ʧʦʛʣʷʜʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʥʘʯʫʱʠʤ ʻ ʧʦʥʷʪʪʷ 

çʦʙʦʚôʷʟʢʠ ʦʙô̒ ʢʪʘè. ʆʙʦʚô̫ ʟʢʠ ʦʟʥʘʯʘʶʪʴ ʟʦʙʦʚô̫ ʟʘʥʥʷ ʦʙô̒ ʢʪʘ ʟʘ-

ʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʧʦʚʦʜʞʝʥʥʷ. ʁʦʛʦ ʦʙʦʚô̫ ʟʢʘʤʠ  ̒ʚʩʽ ʚʠʜʠ ʦʙ-

ʩʣʫʛʦʚʫʚʘʥʥ,̫ ʷʢʽ ʚʽʥ ʧʨʦʧʦʥʫʻ ʢʣʽʻʥʪʘʤ. ʋ ʩʚʽʪʽ ʦʙô̒ ʢʪ ʚʽʜʽʛʨʘʻ ʧʝ-

ʚʥʽ ʨʦʣʽ,  

ʚʠʢʦʥʫʶʯʠ ʩʚʦʾ ʦʙʦʚô̫ ʟʢʠ. 

ʅʘʷʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʩʪʘʥʽʚ ʦʙô̒ ʢʪʘ ʦʟʥʘʯʘʻ, ʱʦ ʚʘʞʣʠʚʠʤ ʻ ʧʦ-

ʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ. ʊʦʙʪʦ ʦʙô̒ ʢʪ ʤʦʞʝ ʙʫʪʠ ʥʝʟʘʣʝʞʥʠʤ ʘʚ-

ʪʦʤʘʪʦʤ. ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʘʚʪʦʤʘʪʘʤʠ ʤʦʞʥʘ ʚʠʜʽʣʷʪʠ ʘʢʪʠʚʥʽ ʽ ʧʘʩʠʚʥʽ 

ʦʙô̒ ʢʪʠ. ɸʢʪʠʚʥʠʡ ʦʙô̒ ʢʪ ʤʘʻ ʚʣʘʩʥʠʡ ʢʘʥʘʣ (ʧʦʪʽʢ) ʢʝʨʫʚʘʥʴ, ʧʘ-

ʩʠʚʥʠʡ ï ʥʝ ʤʘʻ ʪʘʢʦʛʦ ʢʘʥʘʣʫ (ʨʠʩ. 8.4).  

 

 

ʈʠʩ. 8.4. ɸʢʪʠʚʥʠʡ ʪʘ ʧʘʩʠʚʥʠʡ ʦʙô̒ ʢʪʠ 

 

ɸʢʪʠʚʥʠʡ ʦʙô̒ ʢʪ ʘʚʪʦʥʦʤʥʠʡ, ʚʽʥ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠ ʧʦʚʦʜʞʝʥʥʷ 

ʙʝʟ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ ʽʥʰʠʭ ʦʙô̒ ʢʪʽʚ. ʇʘʩʠʚʥʠʡ ʦʙô̒ ʢʪ, ʥʘʚʧʘʢʠ, ʤʦ-

ʞʝ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʩʪʘʥʠ ʣʠʰʝ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʰʠʭ ʦʙô̒ ʢʪʽʚ. 

8.2.2. ʊʠʧʠ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ 

ʈʦʟʨʦʙʥʠʢʠ ʇɿ ʧʨʘʮʶʶʪʴ ʥʝ ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʦʙô̒ ʢʪʘʤʠ, ʘ ̔ʟ  

ʚʟʘʻʤʦʜʽʡʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʟʘʻʤʦʜʽʷ ʦʙô̒ ʢʪʽʚ ʨʝʘʣʽ-

ʟʦʚʫʻ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ɺʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʘʨʦʶ ʦʙô̒ ʢʪʽʚ ˇʨʫʥ-

ʪʫʶʪʴʩʷ ʥʘ ʚʟʘʻʤʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʦʟʚʦʣʝʥʽ ʦʧʝʨʘʮʽʾ ʽ ʦʯʽʢʫʚʘʥʝ 

ʧʦʚʦʜʞʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʧʨʠʚʘʙʣʠʚʽ ʜʚʘ ʚʠʜʠ ʚʽʜʥʦʰʝʥʴ ʤʽʞ 

ʦʙô̒ ʢʪʘʤʠ: ʟʚô̫ ʟʢʠ ʡ ʘʛʨʝʛʘʮʽʷ. 

ɿʚô̫ ʟʦʢ ï ʮʝ ʬʽʟʠʯʥʝ ʘʙʦ ʧʦʥʷʪʽʡʥʝ ʧʦ̒ʜʥʘʥʥʷ ʦʙô̒ ʢʪ̔ʚ. ʆʙô̒ ʢʪ 

ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʰʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʯʝʨʝʟ ʾʭ ʟʚô̫ ʟʢʠ. ɿʚô̫ ʟʦʢ ʧʦʟʥʘʯʘʻ 

ʟô̒ ʜʥʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ: 

ï ʦʙô̒ ʢʪ-ʢʣʽʻʥʪ ʚʠʢʣʠʢʘʻ ʦʧʝʨʘʮʽʾ ʦʙô̒ ʢʪʘ-ʧʦʩʪʘʯʘʣʴʥʠʢʘ;  

ï ʦʜʠʥ ʦʙô̒ ʢʪ ʧʝʨʝʤʽʱʫ̒  ʜʘʥʽ ʜʦ ʽʥʰʦʛʦ ʦʙô̒ ʢʪʘ. 
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ɿʚôʷʟʢʠ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.5 ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʣʫʯ-

ʥʠʭ ʣʽʥʽʡ. ɿʚô̫ ʟʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʴ. ʉʘʤʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦʢʘʟʘʥʦ ʩʪʨʽʣʢʘʤʠ, ʱʦ ʧʦʟʥʘʯʘ-

ʶʪʴ ʾʭ ʥʘʧʨʷʤʦʢ ʪʘ ʽʤʝʥʘ ʚʠʢʣʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

 

 

ʈʠʩ. 8.5. ɿʚô̫ ʟʢʠ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ 

 

ʋ ʟʚô̫ ʟʢʫ ʦʙô̒ ʢʪ ʚʠʢʦʥʫʻ ʦʜʥʫ ʽʟ ʪʨʴʦʭ ʨʦʣʝʡ: 

ï ʘʢʪʦʨʘ ï ʘʢʪʠʚʥʦʛʦ ʦʙôʻʢʪʘ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʽʥʰʽ ʦʙôʻʢʪʠ ʽ ʥʝ ʟʘ-

ʟʥʘʻ ʚʧʣʠʚʫ ʥ̔ʰʠʭ ʦʙô̒ ʢʪʽʚ; 

ï ʩʝʨʚʝʨʘ ï ʧʘʩʠʚʥʦʛʦ ʦʙô̒ ʢʪʘ, ʱʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʽʥʰʽ ʦʙô̒ ʢʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʰʠʤʠ ʦʙô̒ ʢʪʘʤʠ; 

ï ʘʛʝʥʪʘ ï ʦʙô̒ ʢʪʘ, ʱʦ ʤʦʞʝ ʷʢ ʚʧʣʠʚʘʪʠ ʥʘ ʽʥʰʽ ʦʙô̒ ʢʪʠ, ʪʘʢ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʠʤʠ.  

ɸʛʝʥʪ ʩʪʚʦʨʶʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʚʽʜ ʽʤʝʥʽ ʘʢʪʦʨʘ ʘʙʦ 

ʽʥʰʦʛʦ ʘʛʝʥʪʘ. ʂʝʨʫʚʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʘʢʪʦʨʘ, ʜʚʠ-

ʛʫʥ ʪʘ ʜʘʪʯʠʢ ʰʚʠʜʢʦʩʪʽ ï ʩʝʨʚʝʨʘ, ʨʝʛʫʣʷʪʦʨ ï ʘʛʝʥʪʘ ʥʘ ʨʠʩ. 8.5. 

ɺʠʜʠʤʽʩʪʴ ʦʙô̒ ʢʪʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʦʙô̒ ʢʪʠ ɸ  ̔ɺ, ʤʽʞ ʷʢʠʤʠ ʻ 

ʟʚô̫ ʟʦʢ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʦʙô̒ ʢʪ ɸ ʤʽʛ ʥʘʜʽʩʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʦʙô̒ ʢʪʫ 

ɺ, ʧʦʪʨ̔ʙʥʦ, ʱʦʙ B ʙʫʚ ʚʠʜʠʤʠʡ ʜʣʷ ɸ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʯʦʪʠʨʠ ʬʦʨʤʠ ʚʠʜʠʤʦʩʪʽ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. 

1) ʦʙô̒ ʢʪ-ʧʦʩʪʘʯʘʣʴʥʠʢ (ʩʝʨʚʝʨ) ʻ ʛʣʦʙʘʣʥɹʠʤ ʜʣʷ ʢʣʽʻʥʪʘ; 

2) ʦʙô̒ ʢʪ-ʧʦʩʪʘʯʘʣʴʥʠʢ (ʩʝʨʚʝʨ)  ̒ʧʘʨʘʤʝʪʨʦʤ ʦʧʝʨʘʮʽʾ ʢʣʽʻʥʪʘ; 

3) ʦʙô̒ ʢʪ-ʧʦʩʪʘʯʘʣʴʥʠʢ (ʩʝʨʚʝʨ)  ̒ʯʘʩʪʠʥʦʶ ʦʙô̒ ʢʪʘ-ʢʣʽʻʥʪʘ; 

4) ʦʙô̒ ʢʪ-ʧʦʩʪʘʯʘʣʴʥʠʢ (ʩʝʨʚʝʨ)  ̒ ʣʦʢʘʣʴʥʦ ʦʛʦʣʦʰʝʥʠʤ 

ʦʙô̒ʢʪʦʤ ʚ ʦʧʝʨʘʮʽʾ ʢʣʽʻʥʪʘ. 
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ʅʘ ʝʪʘʧʽ ʘʥʘʣʽʟʫ ʬʘʢʪʦʨ ʚʠʜʠʤʦʩʪʽ ʟʘʟʚʠʯʘʡ ʥʝ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ. 

ʅʘ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʬʘʢʪʦʨ ʚʠʜʠʤʦʩʪʽ ʟʚô̫ ʟʢ̔ʚ 

ʦʙʦʚô̫ ʟʢʦʚʦ ʤʘʻ ʨʦʟʛʣʷʜʘʪʠʩ.̫ 

ɸʛʨʝʛʘʮʽʷ. ɿʚô̫ ʟʢʠ ʧʦʟʥʘʯʘʶʪʴ ʨʽʚʥʦʧʨʘʚʥʽ (ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʽ) ʚ̔ -

ʜʥʦhʝʥʥʷ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. ɸʛʨʝʛʘʮʽʷ ʧʦʟʥʘʯʘʻ ʚʽʜʥʦʰʝʥʥʷ ʦʙô̒ ʢʪʽʚ 

ʚ ʽʻʨʘʨʭʽʾ çʮʽʣʝ/ʯʘʩʪʠʥʘè. ɸʛʨʝʛʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝ-

ʤʽʱʝʥʥʷ ʚʽʜ ʮʣ̔ʦʛʦ (ʘʛʨʝʛʘʪʫ) ʜʦ ʡʦʛʦ ʯʘʩʪʠʥ (ʚʣʘʩʪʠʚʦʩʪʝʡ). 

ɸʛʨʝʛʘʮʽʷ ʤʦʞʝ ʧʦʟʥʘʯʘʪʠ, ʘ ʤʦʞʝ ʽ ʥʝ ʧʦʟʥʘʯʘʪʠ ʬʽʟʠʯʥʝ ʚʢʣʁ-

ʯʝʥʥʷ ʯʘʩʪʠʥʠ ʚ ʮʽʣʝ. ʇʨʠʢʣʘʜ ʬʽʟʠʯʥʦʛʦ ʚʢʣʶʯʝʥʥʷ (ʢʦʤʧʦʟʠʮʽʾ) 

ʯʘʩʪʠʥ (ʚʭʽʜʥʦʛʦ ʬʽʣʴʪʨʘ, ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʚʠʭʽʜ-

ʥʦʛʦ ʬʽʣʴʪʨʘ) ʚ ʘʛʨʝʛʘʪ çʙʣʦʢ ʞʠʚʣʝʥʥʷè ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.6.  

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʯʘʩʪʠʥʠ ʚʢʣʶʯʝʥʽ ʚ ʘʛʨʝʛʘʪ ʟʘ ʚʝʣʠʯʠʥʦ .ʁ 

 

 

ʈʠʩ. 8.6. ʌʽʟʠʯʥʝ ʚʢʣʶʯʝʥʥʷ ʯʘʩʪʠʥ ʚ ʘʛʨʝʛʘʪ (ʟʘ ʚʝʣʠʯʠʥʦʶ) 

ʇʨʠʢʣʘʜ ʥʝʬʽʟʠʯʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ʯʘʩʪʠʥ çʢʦʨʠʩʪʫʚʘʯʘè, 

çʢʦʤʧôʶʪʝʨʘè ʚ ʘʛʨʝʛʘʪ çʢʦʤʧôʶʪʝʨʥʘ ʩʠʩʪʝʤʘè ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.7. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʽ ʢʦʤʧôʶʪʝʨ  ̒ʝʣʝʤʝʥʪʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʩʠʩʪʝʤʠ, ʘʣʝ ʚʦʥʠ ʥʝ ʚʭʦʜʷʪʴ ʫ ʥʴʦʛʦ ʬʽʟʠʯʥʦ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ  

ʯʘʩʪʠʥʠ ʚʢʣʶʯʝʥʽ ʚ ʘʛʨʝʛʘʪ ʟʘ ʧʦʩʠʣʘʥʥʷʤ. 
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ʈʠʩ. 8.7. ʅʝʬʽʟʠʯʥʝ ʚʢʣʶʯʝʥʥʷ ʯʘʩʪʠʥ ʚ ʘʛʨʝʛʘʪ  

(ʟʘ ʧʦʩʠʣʘʥʥʷʤ) 

 

ʆʪʞʝ, ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʽʩʥʫʶʪʴ ʜʚʘ ʚʠʜʠ ʚʽʜʥʦʰʝʥɹ ï ʟʚô̫ ʟʢʠ ʽ  

ʘʛʨʝʛʘʮʽʷ. ɺʠʙʠʨʘʶʯʠ ʚʠʜ ʚʽʜʥʦʰʝʥʥʷ, ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢ̔ 

ʬʘʢʪʦʨʠ:  

ï ʟʚô̫ ʟʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʣʘʙʢʝ ʟôʻʜʥʘʥʥʷ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ;  

ï ʘʛʨʝʛʘʮʽʷ ʽʥʢʘʧʩʫʣʶʻ ʯʘʩʪʠʥʠ ʷʢ ʩʢʣʘʜʦʚʽ ʮʽʣʦʛʦ. 

8.2.3. ʂʣʘʩʠ 

ʇʦʥʷʪʪʷ ʦʙôʻʢʪʘ ʽ ʢʣʘʩʫ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ. ʇʨʦʪʝ ʽʩʥʫʻ ʚʘʞʣʠʚʘ ʨʦʟ-

ʙʞ̔ʥ̔ʩʪʴ ʤʽʞ ʮʠʤʠ ʧʦʥʷʪʪʷʤʠ. ʂʣʘʩ ï ʮʝ ʘʙʩʪʨʘʢʮʽʷ ʽʩʪʦʪʥʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʦʙô̒ ʢʪʘ. 

ʂʣʘʩ ï ʦʧʠʩ ʤʥʦʞʠʥʠ ʦʙôʻʢʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʦʧʝʨʘʮʽʾ, ʚʽʜʥʦʰʝʥʥʷ ʽ ʩʝʤʘʥʪʠʢʫ (ʟʤʽʩʪ). ʆʙôʻʢʪ ï ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʚʥʫʪʨʽʰʥʻ ʧʦʜʘʥʥʷ ʢʣʘʩʫ (ʨʝʘʣʽʟʘʮʽʶ) ʽ ʟʦʚʥʽʰʥʻ 

ʧʦʜʘʥʥʷ ʢʣʘʩʫ (ʽʥʪʝʨʬʝʡʩ), ʨʠʩ. 8.8.  

ɯʥʪʝʨʬʝʡʩ ʧʦʚʽʜʦʤʣʷʻ ʤʦʞʣʠʚʦʩʪʽ (ʧʦʩʣʫʛʠ) ʢʣʘʩʫ, ʘʣʝ ʧʨʠʭʦʚʫʻ 

ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ ʽ ʧʦʚʦʜʞʝʥʥʷ. ɯʥʘʢhʝ ʢʘʞʫʯʠ, ʽʥʪʝʨʬʝʡʩ ʜʝʤʦʥʩʪ-

ʨʫʻ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʘʙʩʪʨʘʢʮʽʶ ʢʣʘʩʫ, ʡʦʛʦ ʟʦʚʥʽʰʥʽʡ ʚʠ-

ʛʣʷʜ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʛʦʣʦʰʝʥʴ ʫʩʽʭ ʦʧʝʨʘʮʽʡ, ʟʘʩʪʦʩʦʚʥʠʭ ʜʦ 

ʝʢʟʝʤʧʣʷʨʽʚ ʢʣʘʩʫ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʦʛʦʣʦʰʝʥʥʷ ʪʠʧʽʚ ʜʘ-

ʥʠʭ, ʟʤʽʥʥʠʭ, ʢʦʥʩʪʘʥʪ ʽ ʚʠʢʣʶʯʝʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʚʥʦʪʠ ʜʘʥʦʾ 

ʘʙʩʪʨʘʢʮʽʾ. ɯʥʪʝʨʬʝʡʩ ʤʦʞʝ ʧʦʜʽʣʷʪʠʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ: 
 

ʂʣʘʩ 

ɯʥʪʝʨʬʝʡʩʥʽ 

ʏ ʘ ʩ ʪ ʠ ʥ ʠ
 

ʇʫʙʣʽʯʥʘ  

1) ʧʫʙʣʽʯʥʫ (public), ʷʢʘ ʜʦ-

ʩʪʫʧʥʘ ʚʩʽʤ ʢʣʽʻʥʪʘʤ; 

2) ʟʘʭʠʱʝʥʫ (protected), ʷʢʘ 

ʜʦʩʪʫʧʥʘ ʣʠʰʝ ʩʘʤʦʤʫ ʢʣʘʩʫ, 
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ɿʘʭʠʱʝʥʘ 

ʇʨʠʚʘʪʥʘ 

ʈʝʘʣʽʟʘʮʽʷ 
 

 ʈʠʩ. 8.8. ʉʪʨʫʢʪʫʨʘ ʧʦʜʘʥʥʷ ʢʣʘʩʫ 
1) 

ʡʦʛʦ ʧʽʜʢʣʘʩʘʤ ʽ ʜʨʫʟʷʤ; 

3) ʧʨʠʚʘʪʥʫ (private), ʷʢʘ ʜʦ-

ʩʪʫʧʥʘ ʣʠʰʝ ʩʘʤʦʤʫ ʢʣʘʩʫ ʽ ʡʦʛʦ 

ʜʨʫʟʷʤ. 

ɼʨʫʞʥʽʤ ʢʣʘʩʦʤ ʥʘʟʠʚʘʶʪʴ ʢʣʘʩ, ʱʦ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʯʘʩʪʠʥ 

ʮʴʦʛʦ ʢʣʘʩʫ (ʧʫʙʣʽʯʥʦʾ, ʟʘʭʠʱʝʥʦʾ ʽ ʧʨʠʚʘʪʥʦʾ). ʈʝʘʣʽʟʘʮʽʷ ʢʣʘʩʫ 

ʦʧʠʩʫʻ ʡʦʛʦ ʧʦʚʦʜʞʝʥʥʷ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʨʝʘʣʟ̔ʘʮʽʾ ʚʩʽʭ ʦʧʝʨʘʮʽʡ, 

ʱʦ ʚʠʟʥʘʯʝʥʽ ʚ ʽʥʪʝʨʬʝʡʩʽ ʢʣʘʩʫ. 

8.2.4. ʊʠʧʠ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʢʣʘʩʘʤʠ 

ʂʣʘʩʠ, ʧʦʜʽʙʥʦ ʜʦ ʦʙô̒ ʢʪ̔ʚ, ʥʝ ̒ ʽʟʦʣʴʦʚʘʥʠʤʠ. ʅʘʚʧʘʢʠ, ʟ ʦʢʨʝ-
ʤʦʶ ʧʨʦʙʣʝʤʥʦʶ ʛʘʣʫʟʟʶ ʾʭ ʧʦʚô̫ ʟʫʶʪʴ ʢʣʶʯʦʚʽ ʘʙʩʪʨʘʢʮʽʾ, ʚʜ̔-
ʥʦʰʝʥʥʷ ʤʽʞ ʷʢʠʤʠ ʬʦʨʤʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʽʟ ʢʣʘʩʽʚ ʩʠʩʪʝʤʠ. 
ʄʽʞ ʢʣʘʩʘʤʠ ʻ ʯʦʪʠʨʠ ʦʩʥʦʚʥ ̔ʚʠʜʠ ʚʽʜʥʦʰʝʥɹ: 
ï ʘʩʦʮʽʘʮʽʷ (ʬʽʢʩʫʻ ʩʪʨʫʢʪʫʨʥʽ ʚʽʜʥʦʰʝʥʥʷ ï ʟʚô̫ ʟʢʠ ʤʽʞ ʝʢʟʝʤʧ-

ʣʷʨʘʤʠ ʢʣʘʩʽʚ); 
ï ʟʘʣʝʞʥʽʩʪʴ (ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʦʜʥʦʛʦ ʢʣʘʩʫ ʥʘ ʽʥʰʠʡ ʢʣʘʩ);  
ï ʫʟʘʛʘʣʴʥʝʥʥʷïʩʧʝʮʽʘʣʽʟʘʮʽʷ;  
ï ʮʽʣʝïʯʘʩʪʠʥʘ. 
ɼʣʷ ʧʦʢʨʠʪʪʷ ʦʩʥʦʚʥʠʭ ʚʽʜʥʦʰʝʥɹ ʙʽʣʴʰʽʩʪʴ ʦʙô̒ ʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʽʜʪʨʠʤʫʻ ʪʘʢ̔  ʚʽʜʥʦʰʝʥʥʷ: 
1) ʘʩʦʮʽʘʮʽ;ʁ 
2) ʩʧʘʜʢʫʚʘʥʥʷ; 
3) ʘʛʨʝʛʘʮʽ;ʁ 
4) ʟʘʣʝʞʥʽʩʪʴ; 
5) ʢʦʥʢʨʝʪʠʟʘʮʽ;ʁ 
6) ʤʝʪʘʢʣʘʩ; 
7) ʨʝʘʣʽʟʘʮʽʶ. 
ɸʩʦʮʽʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʦʙô̒ ʢʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ 

ʢʣʘʩʽʚ. ɿʘʚʜʷʢʠ ʘʩʦʮʽʘʮʽʷʤ ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʘʮʶʶʯʘ ʩʠʩʪʝʤʘ. ɹʝʟ 
ʘʩʦʮʽʘʮʽʡ ʩʠʩʪʝʤʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʥʘʙʽʨ ʽʟʦʣʴʦʚʘʥʠʭ ʢʣʘʩʽʚ-
ʦʜʠʥʘʢʽʚ. ɸʩʦʮʽʘʮʽ ̫ʢʣʘʩʽʚ ʧʦʟʥʘʯʘʻ ʩʝʤʘʥʪʠʯʥʠʡ ʾʭ ʟʚôʷʟʦʢ. 
ʉʧʘʜʢʫʚʘʥʥʷ ï ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʡ ʨʽʟʥʦʚʠʜ ʚʽʜʥʦʰʝʥɹ ʫʟʘ-

ʛʘʣʴʥʝʥʥʷ ï ʩʧʝʮʽʘʣʽʟʘʮʽʷ. ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʩʧʘʜʢʫʚʘʥʥʶ ʚʚʘʞʘʻʪʴʩ ̫

ʜʝʣʝʛʫʚʘʥʥʷ. ʆʙô̒ ʢʪʠ ʜʝʣʝʛʫʶʪʴ ʩʚʦʻ ʧʦʚʦʜʞʝʥʥʷ ʨʦʜʠʥʥʠʤ 

ʦʙô̒ ʢʪʘʤ. ʇʨʠ ʮʴʦʤʫ ʢʣʘʩʠ ʩʪʘʶʪʴ ʥʝ ʧʦʪʨʽʙʥʠʤʠ. 

ɸʛʨʝʛʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʥʦʰʝʥʥʷ ʮʽʣʝ ï ʯʘʩʪʠʥʘ, ʱʦ ʧʦʚʽʜʦʤʣʷ-

ʻʪʴʩʷ ʜʣʷ ʝʢʟʝʤʧʣʷʨʽʚ ʢʣʘʩʽʚ. 
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ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʪʦ ʧʦʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʾ ʬʦʨʤʠ ï ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ, ʱʦ ʬʽʢʩʫʻ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʣʽʻʥʪʦʤ, ʱʦ ʟʘʧʠʪʫʻ ʧʦʩʣʫʛʫ, ʽ 

ʩʝʨʚʝʨʦʤ, ʱʦ ʥʘʜʘʻ ʮʶ ʧʦʩʣʫʛʫ. 

ʂʦʥʢʨʝʪʠʟʘʮʽʷ ʻ ʨʽʟʥʦʚʠʜʦʤ ʚʽʜʥʦʰʝʥɹ ʫʟʘʛʘʣʴʥʝʥʥʷ ï ʩʧʝʮʽʘʣʽ-

ʟʘʮʽʷ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʦʚʘʭ Ada 95, C++, ɽʡʬʝʣʴ. 

ʄʝʪʘʢʣʘʩ ï ʮʝ ʢʣʘʩ ʢʣʘʩʽʚ, ʧʦʥʷʪʪʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʚʦʜʠʪʠʩʷ ʟ 

ʢʣʘʩʘʤʠ ʷʢ ʟ ʦʙô̒ ʢʪʘʤʠ. ɺʽʜʥʦʰʝʥʥʷ ʤʝʪʘʢʣʘʩʚ̔ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʚ 

ʤʦʚʘʭ SmallTalk ʽ CLOS.  

ʈʝʘʣʽʟʘʮʽʷ ʚʠʟʥʘʯʘʻ ʚʽʜʥʦʰʝʥʥʷ, ʟʘ ʷʢʦʛʦ ʢʣʘʩ-ʧʨʠʡʤʘʯ ʟʘʙʝʟʧʝ-

ʯʫʻ ʚʣʘʩʥʫ ʨʝʘʣʽʟʘʮʽʶ ʽʥʪʝʨʬʝʡʩʫ ʽʥʰʦʛʦ ʢʣʘʩʫ-ʜʞʝʨʝʣʘ. ɯʜʝʪʴʩʷ 

ʧʨʦ ʩʧʘʜʢʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ. ʉʝʤʘʥʪʠʯʥʦ ʨʝʘʣʽʟʘʮʽʷ ï ʮʝ çʩʭʨʝʱʫ-

ʚʘʥʥʷè ʚʽʜʥʦʰʝʥɹ ʟʘʣʝʞʥʦʩʪʽ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ-ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

ʇʨʠʢʣʘʜ 8.9. ʋ ʩʠʩʪʝʤʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʠʪʘʯʽʚ ʻ ʜʚʽ ʢʣʶʯʦʚʽ 

ʘʙʩʪʨʘʢʮʽʾ ï çʢʥʠʛʘè ʽ çʙʽʙʣʽʦʪʝʢʘè. ʂʣʘʩ çʢʥʠʛʘè ʚʽʜʽʛʨʘʻ ʨʦʣʴ 

ʝʣʝʤʝʥʪʘ, ʟʙʝʨʝʞʝʥʦʛʦ ʚ ʙʽʙʣʽʦʪʝʮʽ, ʢʣʘʩ çʙʽʙʣʽʦʪʝʢʘè - ʩʭʦʚʠʱʘ 

ʜʣʷ ʢʥʠʛ. ɺʽʜʥʦʰʝʥʥʷ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʢʣʘʩʘʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 8.9.  

 

 

ʈʠʩ. 8.9. ɸʩʦʮʽʘʮʽʷ 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʘʩʦʮʽʘʮʽʷ ʧʨʠʧʫʩʢʘʻ ʜʚʦʙʽʯʥʽ ʚʽʜʥʦʰʝʥʥʷ: 

ï ʜʣʷ ʝʢʟʝʤʧʣʷʨʘ çʢʥʠʛʘè ʚʠʜʽʣʷʻʪʴʩʷ ʝʢʟʝʤʧʣʷʨ çʙʽʙʣʽʦʪʝʢʘè, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʟʙʝʨʽʛʘʥʥʷ; 

ï ʜʣʷ ʝʢʟʝʤʧʣʷʨʘ çʙʽʙʣʽʦʪʝʢʘè ʚʠʜʽʣʷʶʪʴʩʷ ʚʩʽ ʟʙʝʨʝʞʝʥʽ çʢʥʠʛʠè. 

ʇʦʢʘʟʘʥʦ ʘʩʦʮʽʘʮʽ ʁʦʜʠʥ-ʜʦ-ʙʘʛʘʪʴʦʭ. ʂʦʞʥʠʡ ʝʢʟʝʤʧʣʷʨ çʢʥʠ-

ʛʘè ʤʘʻ ʧʦʢʘʞʯʠʢ ʥʘ ʝʢʟʝʤʧʣʷʨ çʙʽʙʣʽʦʪʝʢʘè. ʂʦʞʥʠʡ ʝʢʟʝʤʧʣʷʨ 

çʙʽʙʣʽʦʪʝʢʘè ʤʘʻ ʥʘʙʽʨ ʧʦʢʘʞʯʠʢʽʚ ʥʘ ʢʽʣʴʢʘ ʝʢʟʝʤʧʣʷʨʽʚ çʢʥʠʛʘè. 

ɸʩʦʮʽʘʮʽʷ ʧʦʟʥʘʯʘʻ ʣʠʰʝ ʩʝʤʘʥʪʠʯʥʠʡ ʟʚô̫ ʟʦʢ. ɺʦʥʘ ʥʝ ʚʢʘʟʫʻ 

ʥʘʧʨʷʤʦʢ ʽ ʪʦʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʚʽʜʥʦʰʝʥʴ. ɸʩʦʮʽʘʮʽʷ ʧʨʠʜʘʪʥʘ ʜʣʷ 

ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʠ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʚô̫ ʟʢʠ.  

ʉʝʤʘʥʪʠʯʥ ̔ʟʚô̫ ʟʢʠ, ʾʭ ʨʦʣ,̔ ʧʦʪʫʞʥʩ̔ʪɹ (ʢʽʣʴʢʩ̔ʪɹ ʝʣʝʤʝʥʪʽʚ) ʫʯʘʩ-

ʥʠʢ̔ʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʥʷ ʘʩʦʮʽʘʮʽʡ. 
ɸʩʦʮʽʘʮʽʷ ʦʜʠʥ-ʜʦ-ʙʘʛʘʪʴʦʭ, ʥʘʚʝʜʝʥʘ ʚ ʧʨʠʢʣʘʜʽ, ʦʟʥʘʯʘʻ, ʱʦ 

ʢʦʞʥʦʤʫ ʝʢʟʝʤʧʣʷʨʫ ʢʣʘʩʫ çʙʽʙʣʽʦʪʝʢʘè ʻ 0 ʘʙʦ ʙʽʣʴʰʝ ʝʢʟʝʤʧʣʷʨʽʚ 
ʢʣʘʩʫ çʢʥʠʛʘè, ʘ ʜʣʷ ʢʦʞʥʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʢʣʘʩʫ çʢʥʠʛʘè ʻ ʦʜʠʥ  
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ʝʢʟʝʤʧʣʷʨ çʙʽʙʣʽʦʪʝʢʘè. ʄʥʦʞʠʥʥʽʩʪʴ ʦʟʥʘʯʘʻ ʧʦʪʫʞʥʽʩʪʴ ʘʩʦʮʘ̔-
ʮʽʾ. ʇʦʪʫʞʥʽʩʪʴ ʘʩʦʮʽʘʮʽʾ ʙʫʚʘʻ ʦʜʥʦ ʁʽʟ ʪʨʴʦʭ ʪʠʧʽʚ:  
ï ʦʜʠʥ-ʜʦ-ʦʜʥʦʛʦ;  
ï ʦʜʠʥ-ʜʦ-ʙʘʛʘʪʴʦʭ;  
ï ʙʘʛʘʪʦ-ʜʦ-ʙʘʛʘʪʴʦʭ. 
ʇʨʠʢʣʘʜʠ ʘʩʦʮʽʘʮʽʡ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʦʪʫʞʥʦʩʪʽ ʧʦʜʘʥʦ ʫ ʚʠ-

ʛʣʷʜʽ ʨʠʩ. 8.10: 
ï ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʁ ʪʝʨ ʤʘ̒ ʦʜʥʦʛʦ ʚʣʘʩʥʠʢʘ, ʘ ʫ ʚʣʘʩʥʠʢʘ ʻ 

ʣʠʰʝ ʦʜʠʥ ʢʦʤʧôʁ ʪʝʨ;  
ï ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʦʜʥʽʻʶ ʤʝʨʝʞʝʶ, ʘ ʚ ʤʝʨʝʞʽ 

ʤʦʞʝ ʙʫʪʠ ʟʘʜʽʷʥʦ ʩʢʽʣʴʢʠ ʟʘʚʛʦʜʥʦ ʢʦʤʧôʁ ʪʝʨʽʚ; 
ï ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʝʨʝʞʝʶ ʤʦʞʝ ʙʫʪʠ ʙʘʛʘʪʦ, ʘ ʚ ʤʝʨʝʞʽ ʤʦʞʝ  

ʧʝʨʝʙʫʚʘʪʠ ʩʢʽʣʴʢʠ ʟʘʚʛʦʜʥʦ ʩʝʨʚʝʨʽʚ. 
 

 

ʈʠʩ. 8.10. ɸʩʦʮʽʘʮʽʾ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʦʪʫʞʥʦʩʪʽ 

 
ʉʧʘʜʢʫʚʘʥʥʷ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ, ʟʘ ʷʢʦʛʦ ʥʘʩʣʽʜʫʚʘʥʠʡ ʢʣʘʩ ʨʦʟʜʽʣʷʻ 

ʩʪʨʫʢʪʫʨʫ ʽ ʧʦʚʦʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʽ ʚ ʦʜʥʦʤʫ (ʧʨʦʩʪʝ ʩʧʘʜʢʫʚʘʥʥʷ) ʘʙʦ 
ʚ ʜʝʢʽʣʴʢʦʭ ʙʘʪʴʢʽʚʩʴʢʠʭ (ʤʥʦʞʠʥʥʝ ʩʧʘʜʢʫʚʘʥʥʷ) ʢʣʘʩʘʭ. 
ʄʽʞ ʧ ʢʣʘʩʘʤʠ ʩʧʘʜʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʽʻʨʘʨʭʽʶ çè̒, ʟʘ ʷʢʦ ʾʧʽʜʢ-

ʣʘʩ ʱʦʩʴ ʫʩʧʘʜʢʦʚʫʻ ʚʽʜ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʙʽʣʴʰ ʟʘʛʘʣʴʥʠʭ ʩʫ-
ʧʝʨʢʣʘʩʽʚ. ʇʽʜʢʣʘʩ  ̒ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʡʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʣʘʩʫ (ʟʘ 
ʨʘʭʫʥʦʢ ʜʦʧʦʚʥʝʥʥʷ ʘʙʦ ʧʝʨʝʚʠʟʥʘʯʝʥʥʷ ʽʩʥʫʶʯʦʾ ʩʪʨʫʢʪʫʨʠ ʯʠ 
ʧʦʚʦʜʞʝʥʥʷ). 

ʇʨʠʢʣʘʜ 8.10. ʆʨʛʘʥʽʟʫʻʤʦ ʩʠʩʪʝʤʫ ʟʘʧʠʩʫ ʧʘʨʘʤʝʪʨʽʚ ʧʦʣʴʦʪʫ 

ʚ çʯʦʨʥʠʡ ʷʱʠʢè ʣʽʪʘʢʘ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ ʢʣʘʩʽʚ, ʱʦ ʧʦʙʫʜʦʚʘʥʘ ʥʘ 

ʦʩʥʦʚʽ ʩʧʘʜʢʫʚʘʥʥʷ. ɸʙʩʪʨʘʢʮʽʷ ʙʘʪʴʢʽʚʩʢɹʦʛʦ ʢʣʘʩʫ ʤʘʻ ʚʠʛʣʷʜ: 

ʤʦʜʫʣʴ Class_ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ(); 

{ʪʠʧ ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ  

private;  
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function ɯʥʽʮʽʶʚʘʪʠ ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ;  

function ɿʘʧʠʩʫʚʘʪʠ (ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ);  

function ʇʦʪʦʯʥʠʡ-ʯʘʩ (ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ, ɹʦʨʪʦʚʠʡʯʘʩ); 

 

private 

ʪʠʧ ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ; 

ʇʦʟʥʘʯʢʘʯʘʩʫ: ɹʦʨʪʦʚʠʡʯʘʩ; 

};  

 

ɿʘʧʠʩ ʧʘʨʘʤʝʪʨʽʚ ʢʘʙʽʥʠ ʣʽʪʘʢʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʥʘʩʪʫʧ-

ʥʠʤ ʢʣʘʩʦʤ, ʱʦ ʻ ʡʦʛʦ ʥʘʱʘʜʢʦʤ: 

Class_ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ; ...  

Modul ʂʣʘʩ_ʂʘʙʽʥʘ (); 

{ʪʠʧ ʂʘʙʽʥʘ ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ 

private;  

function ɯʥʽʮʽʶʚʘʪʠ (P:ʊʠʩʢ; ʂ:ʂʠʩʝʥʴ;ʊ:ʊʝʤʧʝʨʘʪʫʨʘ);  

function ɿʘʧʠʩʫʚʘʪʠ (ʂʘʙʽʥʘ);  

function ʇʝʨʝʧʘʜʪʠʩʢʫ (ʂʘʙʽʥʘ);  

private 

ʪʠʧ ʂʘʙʽʥʘ (ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ: 

ʧʘʨʘʤʝʪʨ1: ʊʠʩʢ;  

ʧʘʨʘʤʝʪʨ2: ʂʠʩʝʥʴ;  

ʧʘʨʘʤʝʪʨ3: ʊʝʤʧʝʨʘʪʫʨʘ) 

}.  

ʎʝʡ ʢʣʘʩ ʫʩʧʘʜʢʦʚʫʻ ʩʪʨʫʢʪʫʨʫ ʽ ʧʦʚʦʜʞʝʥʥʷ ʢʣʘʩʫ ʇʘʨʘʤʝʪʨʠ-

ʧʦʣʴʦʪʫ, ʘʣʝ ʥʘʨʦʱʫʻ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ (ʚʚʦʜʠʪʴ ʪʨʠ ʥʦʚ̔ ʝʣʝʤʝʥʪʠ 

ʜʘʥʠʭ), ʧʝʨʝʚʠʟʥʘʯʘʻ ʡʦʛʦ ʧʦʚʦʜʞʝʥʥʷ (ʧʨʦʮʝʜʫʨʘ çɿʘʧʠʩʫʚʘʪʠè) ʽ 

ʜʦʧʦʚʥʶʻ ʡʦʛʦ ʧʦʚʦʜʞʝʥʥʷ (ʬʫʥʢʮʽʷ çʇʝʨʝʧʘʜʪʠʩʢʫè). 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʢʣʘʩʽʚ ʩʠʩʪʝʤʠ ʜʣʷ ʟʘʧʠʩʫ ʩʧʘʜʢʦʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʣʴʦʪʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.11. 

ʊʫʪ çʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫè ï ʙʘʟʦʚʠʡ (ʢʦʨʝʥʝʚʠʡ) ʩʫʧʝʨʢʣʘʩ, ʧʜ̔-

ʢʣʘʩʘʤʠ ʷʢʦʛʦ  ̒çɽʢʽʧʘʞè, çʇʘʨʘʤʝʪʨʠʨʫʭʫè, çʇʨʠʣʘʜʠè, çʂʘʙʽʥʘè. 

Cʚʦ̒ʁ  ʯʝʨʛʦ ,ʁ ʢʣʘʩ çʇʘʨʘʤʝʪʨʠʨʫʭʫè  ̒ʩʫʧʝʨʢʣʘʩʦʤ ʜʣʷ ʡʦʛʦ 

ʧʽʜʢʣʘʩʽʚ çʂʦʦʨʜʠʥʘʪʠè, çʐʚʠʜʢʽʩʪʴè, çʇʨʠʩʢʦʨʝʥʥʷè. 
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ʈʠʩ. 8.11. ɯʻʨʘʨʭʽʷ ʧʨʦʩʪʦʛʦ ʩʧʘʜʢʫʚʘʥʥʷ 

 

ʇʦʣʽʤʦʨʬʽʟʤ ï ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʽʤʝʥʽ ʧʦʟʥʘʯʘ-

ʪʠ ʦʧʝʨʘʮʽʾ ʟ ʨʽʟʥʠʭ ʢʣʘʩʽʚ (ʘʣʝ ʩʪʦʩʦʚʥʦ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʩʫʧʝʨʢʣʘʩʫ). 

ɺʠʢʣʠʢ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʧʦʣʽʤʦʨʬʥʠʤ ʽʤʝʥʝʤ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠ-

ʢʦʥʘʥʥʷ ʦʜʥʦʛʦ ʟ ʜʝʷʢʦʛʦ ʥʘʙʦʨʫ ʦʧʝʨʘʮʽʡ. 

ʈʦʟʛʣʷʥʝʤʦ ʨʽʟʥʽ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʾ çɿʘʧʠʩʫʚʘʪʠè. ɼʣʷ ʢʣʘʩʫ 

çʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫè ʾʾ ʨʝʘʣʽʟʘʮʽʷ ʤʘʻ ʚʠʛʣʷʜ 

function ɿʘʧʠʩʫʚʘʪʠ (ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ) 

{  

---ʽ ʟʘʧʠʩʫʚʘʪʠ ʽʤô̫  ʧʘʨʘʤʝʪʨʘ 

---ʽ ʟʘʧʠʩʫʚʘʪʠ ʦʮʽʥʢʫ ʯʘʩʫ  

};  

ʋ ʢʣʘʩʽ ʂʘʙʽʥʘ ʧʝʨʝʜʙʘʯʝʥʘ ʽʥʰʘ ʾʾ ʨʝʘʣʽʟʘʮʽʷ: 

ʬʫʥʢʮʽʷ ɿʘʧʠʩʫʚʘʪʠ (ʂʘʙʽʥʘ) 

{  

ɿʘʧʠʩʫʚʘʪʠ (ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ ());  

 ---ʽ ʚʠʢʣʠʢ ʤʝʪʦʜʫ; 

---ʽ ʩʫʧʝʨʢʣʘʩʫ; 

---ʽ ʟʘʧʠʩʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ 

---ʽ ʟʘʧʠʩʫʚʘʪʠ ʧʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ ʢʠʩʥʶ; 

---ʽ ʟʘʧʠʩʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ; 

};  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʻ ʧʦ ʝʢʟʝʤʧʣʷʨʫ ʢʦʞʥʦʛʦ ʽʟ ʮʠʭ ʜʚʦʭ ʢʣʘʩʽʚ: 

ɺʧʦʣʴʦʪʽ: ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ:= ɯʥʽʮʽʶʚʘʪʠ;  

ɺʢʘʙʥ̔:̔ ʂʘʙʽʥʘ:= ɯʥʽʮʽʶʚʘʪʠ (768. 21.20); 

ʇʨʠʧʫʩʪʠʤʦ ʪʘʢʦʞ, ʱʦ ʻ ʚʽʣʴʥʘ ʬʫʥʢʮʽʷ: 

ʬʫʥʢʮʽʷ ɿʙʝʨʽʛʘʪʠʥʦʚʜʘʥʽ (d: ʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫ; t: ɹʦʨʪʦʚʠʡʯʘʩ) 

{  
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ʷʢʱʦ ʧʦʪʦʯʥʯʘʩ(d) >= t, ʪʦ 

ɿʘʧʠʩʫʚʘʪʠ (d): ---ʽ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʷ;  

}.  

ʋ ʯʦʤʫ ʚʽʜʤʽʥʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʦʧʝʨʘʪʦʨʽʚ? ʂʦʞʥʠʡ ʟ ʦʧʝ-

ʨʘʪʦʨʽʚ ʚʠʢʣʠʢʘʻ ʦʧʝʨʘʮʽʶ çɿʘʧʠʩʫʚʘʪʠè ʧʦʪʨʽʙʥʦʛʦ ʢʣʘʩʫ. ʋ ʧʝʨ-

ʰʦʤʫ ʚʠʧʘʜʢʫ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʷ ʟʫʤʦʚʠʪʴ ʦʧʝʨʘʮʽ ʁçɿʘʧʠʩʫʚʘʪʠè ʽʟ 

ʢʣʘʩʫ çʇʘʨʘʤʝʪʨʠʧʦʣʴʦʪʫè. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʦʧʝʨʘʮʽʷ ʽʟ ʢʣʘʩʫ çʂʘʙʽʥʘè. ʗʢ ʙʘʯʠʤʦ, ʫ ʚʽʣʴʥʽʡ ʬʫʥʢʮʽʾ ʟʤʽʥʥʘ d 

ʤʦʞʝ ʧʦʟʥʘʯʘʪʠ ʦʙô̒ ʢʪʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ, ʦʪʞʝ, ʪʫʪ ʟʘʧʠʩʘʥʦ ʚʠʢʣʠʢ 

ʧʦʣʽʤʦʨʬʥʦʾ ʦʧʝʨʘʮʽʾ. 

ɸʛʨʝʛʘʮʽʷ. ɺʽʜʥʦʰʝʥʥʷ ʘʛʨʝʛʘʮʽʾ ʤʽʞ ʢʣʘʩʘʤʠ ʘʥʘʣʦʛʽʯʥʽ ʘʛʨʝʛʘ-

ʮʽʾ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. ʇʦʚʪʦʨʠʤʦ ʧʨʠʢʣʘʜ ʟ ʦʧʠʩʦʤ ʢʣʘʩʫ ʂʦʥʪʨʦʣʝʨ 

ʢʫʪʘ: 

Class_ɻʨʘʬ̔ʢʨʦʟʚʦʨʦʪʫ, ʂʣʘʩ_ʈʝʛʫʣʷʪʦʨʢʫʪʘ; 

Modul ʂʣʘʩ_ʂʦʥʪʨʦʣʝʨʢʫʪʘ  

ʪʠʧ ʚʢʟ_ʥʘʛʨʘʬʢ̔ ʜʣʷ ɻʨʘʬ̔ʢʨʦʟʚʦʨʦʪʫ;  

ʪʠʧ ʂʦʥʪʨʦʣʝʨʢʫʪʘ  

private:  

function ʆʙʨʦʙʣʷʪʠ (ʂʦʥʪʨʦʣʝʨʢʫʪʘ; ʚʢʟ_ʥʘʛʨʘʬʢ̔);  

function ɿʘʧʣʘʥʦʚʘʥʦ (ʂʦʥʪʨʦʣʝʨʢʫʪʘ; ʫʢʟ_ʥʘʛʨʘʬʢ̔, ʚʠʭ: ʉʝʢʫʥ-

ʜʘ)  

{  

private 

ʂʦʥʪʨʦʣʝʨʢʫʪʘ; 

ʨʝʛʫʣʷʪʦʨ: ʈʝʛʫʣʷʪʦʨʢʫʪʘ; 

é 

};  

ɹʘʯʠʤʦ, ʱʦ ʢʣʘʩ çʂʦʥʪʨʦʣʝʨʢʫʪʘè ʻ ʘʛʨʝʛʘʪʦʤ, ʘ ʝʢʟʝʤʧʣʷʨ ʢʣʘ-

ʩʫ çʈʝʛʫʣʷʪʦʨʢʫʪʘè ï ʮʝ ʦʜʥʘ ʟ ʡʦʛʦ ʯʘʩʪʠʥ. ɸʛʨʝʛʘʮʽʶ ʪʫʪ ʚʠʟʥʘ-

ʯʝʥʦ ʷʢ ʚʢʣʶʯʝʥʥʷ ʟʘ ʚʝʣʠʯʠʥʦ .ʁ ʎʝ ï ʧʨʠʢʣʘʜ ʬʽʟʠʯʥʦʛʦ ʚʢʣʁ-

ʯʝʥʥʷ, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʦʙô̒ ʢʪ-ʨʝʛʫʣʷʪʦʨ ʥʝ ʽʩʥʫʻ ʥʝʟʘʣʝʞʥʦ ʚʽʜ  

ʡʦʛʦ ʝʢʟʝʤʧʣʷʨʘ, ʱʦ ʚʢʣʶʯʘʻ, çʂʦʥʪʨʦʣʝʨʢʫʪʘè. ʏʘʩ ʞʠʪʪʷ ʮʠʭ 

ʜʚʦʭ ʦʙô̒ ʢʪʽʚ ʥʝʨʦʟʨʠʚʥʦ ʟʚô̫ ʟʘʥʠʡ. 

ɻʨʘʬʽʯʥʫ ʽʣʶʩʪʨʘʮʽ ʁʚʽʜʥʦʰʝʥʴ ʘʛʨʝʛʘʮʽʾ ʟʘ ʚʝʣʠʯʠʥʦʶ (ʢʦʤʧʦ-

ʟʠʮʽʻʶ) ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.12. 

 

ʈʠʩ. 8.12. ɺʽʜʥʦʰʝʥʥʷ ʘʛʨʝʛʘʮʽʾ ʟʘ ʚʝʣʠʯʠʥʦʶ (ʢʦʤʧʦʟʠʮʽʷ) 
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ʄʦʞʣʠʚʠʡ ʥʝʧʨʷʤʠʡ ʪʠʧ ʘʛʨʝʛʘʮʽʾ ï ʚʢʣʶʯʝʥʥʷʤ ʟʘ ʧʦʩʠʣʘʥ-

ʥʷʤ. ʗʢʱʦ ʟʘʧʠʩʘʪʠ ʚ ʦʢʨʝʤʽʡ ʯʘʩʪʠʥʽ ʢʣʘʩʫ ʂʦʥʪʨʦʣʝʨʢʫʪʘ: 

é 

{private 

ʪʠʧ ʚʢʟ_ʥʘʨʝʛʫʣʷʪʦʨʢʫʪʘ ʜʣʷ ʈʝʛʫʣʷʪʦʨʢʫʪʘ;  

ʪʠʧ ʂʦʥʪʨʦʣʝʨʢʫʪʘ; 

ʨʝʛʫʣʷʪʦʨ: ʚʢʟ_ʥʘʨʝʛʫʣʷʪʦʨʢʫʪʘ; 

é 

} ,  

ʪʦ ʨʝʛʫʣʷʪʦʨ ʷʢ ʯʘʩʪʠʥʘ ʂʦʥʪʨʦʣʝʨʘ ʙʫʜʝ ʜʦʩʪʫʧʥʠʡ ʜʦʜʘʪʢʦʚʦ. 

ʊʝʧʝʨ ʟʚôʷʟʦʢ ʦʙô̒ ʢʪʽʚ ʟʤʝʥʰʝʥʦ. ɽʢʟʝʤʧʣʷʨʠ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʩʪʚʦ-

ʨʶʶʪʴʩʷ ʽ ʟʥʠʱʫʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ. 

ʑʝ ʜʚʘ ʧʨʠʢʣʘʜʠ ʘʛʨʝʛʘʮʽʾ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʪʘ ʚʝʣʠʯʠʥʦʶ (ʢʦʤʧʦ-

ʟʠʮʽʷ) ʽʣʶʩʪʨʫʻ ʨʠʩ. 8.13. ʊʫʪ ʧʦʢʘʟʘʥʦ ʢʣʘʩ-ʘʛʨʝʛʘʪ çʄʝʨʝʞʘè ʽ 

ʢʣʘʩ-ʘʛʨʝʛʘʪ çɺ̔ ʢʥʦ ʧʝʨʝʛʣʷʜʫè ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʨʦʣʝʡ ʪʘ ʤʥʦʞʠʥʥʦ-

ʩʪ̔ ʯʘʩʪʠʥ ʘʛʨʝʛʘʪʫ (ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʢʠ ʤʘʶʪʴ ʣʽʥʽʾ ʚʽʜʥʦʰʝʥʴ). 

ʋʢʣʘʜʝʥʽ ʯʘʩʪʠʥʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʚʦʶ ʤʥʦʞʠʥʥʽʩʪʴ (ʧʦʪʫʞʥʽʩʪʴ, 

ʢʨʘʪʥʽʩʪʴ) ʫ ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʩʚʦʛʦ ʩʠʤʚʦʣʘ. ʗʢʱʦ ʤʽʪʢʘ 

ʤʥʦʞʠʥʥʦʩʪʽ ʦʧʫʱʝʥʘ, ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʚʘʞʘʶʪʴ, ʱʦ ʾʾ ʟʥʘʯʝʥʥʷ 

çʙʘʛʘʪʦè. ʋʢʣʘʜʝʥʠʡ ʝʣʝʤʝʥʪ ʤʦʞʝ ʤʘʪʠ ʚʣʘʩʥʫ ʨʦʣʴ ʚ ʘʛʨʝʛʘʪʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʥʪʘʢʩʠʩ ï ʨʦʣʴ : ʽʤô̫ ʢʣʘʩʫ. 

 

 

ʈʠʩ. 8.13. ɸʛʨʝʛʘʮʽʷ ʢʣʘʩʽʚ 

ʎʷ ʨʦʣʴ ʚʽʜʧʦʚʽʜʘʻ ʪʽʡ ʨʦʣʽ, ʷʢʫ ʚʽʜʽʛʨʘʻ ʯʘʩʪʠʥʘ ʚ ʥʝʷʚʥʦʤʫ  

(ʫ ʮʽʡ ʥʦʪʘʮʽʾ) ʚʽʜʥʦʰʝʥʥʽ ʢʦʤʧʦʟʠʮʽʾ ʤʽʞ ʯʘʩʪʠʥʦʶ ʽ ʮʽʣʠʤ (ʘʛʨʝ-

ʛʘʪʦʤ). 

n 
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ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʚʣʘʩʪʠʚʦʩʪʽ (ʘʪʨʠʙʫʪʠ) ʢʣʘʩʫ ʧʝʨʝʙʫʚʘʶʪʴ ʚʜ̔-

ʥʦʩʥʦ ʢʦʤʧʦʟʠʮʽʾ ʤʽʞ ʫʩʽʤ ʢʣʘʩʦʤ ʽ ʡʦʛʦ ʝʣʝʤʝʥʪʘʤʠ-

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʇʨʦʪʝ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʠʥʥʽ 

ʤʘʪʠ ʧʨʠʤʽʪʠʚʥʽ ʟʥʘʯʝʥʥʷ (ʯʠʩʣʘ, ʨʷʜʢʠ, ʜʘʪʠ), ʘ ʥʝ ʧʦʩʠʣʘʪʠʩʷ ʥʘ 

ʽʥʰʽ ʢʣʘʩʠ, ʦʩʢʽʣʴʢʠ ʚ çʘʪʨʠʙʫʪʥʽʡè ʥʦʪʘʮʽʾ ʥʝ ʧʦʤʽʪʥ ̔ʽʥʰʽ ʚʽʜʥʦ-

ʰʝʥʥʷ ʢʣʘʩʽʚ-ʯʘʩʪʠʥ. ʂʨʽʤ ʪʦʛʦ, ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʘʩʽʚ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚ 

ʩʧ̔ʣʥɹʦʤʫ ʢʦʨʠʩʪʫʚʘʥʥʽ ʜʝʢʽʣʴʢʦʤʘ ʢʣʘʩʘʤʠ. 

ɿʘʣʝʞʥʽʩʪʴ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ, ʱʦ ʧʦʢʘʟʫʻ, ʷʢʘ ʟʤʽʥʘ ʚ ʦʜʥʦʤʫ 

ʢʣʘʩʽ (ʥʝʟʘʣʝʞʥʦʤʫ) ʚʧʣʠʚʘʻ ʥʘ ʽʥʰʠʡ ʢʣʘʩ (ʟʘʣʝʞʥʠʡ), ʱʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻ ʡʦʛʦ. ɻʨʘʬʽʯʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʦʙʨʘʞʫʻʪʴʩʷ ʧʫʥʢʪʠʨʥʦʶ ʩʪʨʽʣ-

ʢʦ ,ʁ ʥʘʧʨʷʤʣʝʥʦ  ʁʥʘ ʪʦʡ ʢʣʘʩ, ʚʽʜ ʷʢʦʛʦ ʚʽʥ ʟʘʣʝʞʠʪʴ. ɿʘ ʜʦʧʦʤʦ-

ʛʦʶ ʟʘʣʝʞʥʦʩʪʽ ʫʪʦʯʥʶʶʪʴ, ʷʢʘ ʘʙʩʪʨʘʢʮʽʷ  ̒ʢʣʽʻʥʪʦʤ, ʘ ʷʢʘ ï ʧʦʩ-

ʪʘʯʘʣʴʥʠʢʦʤ ʧʝʚʥʦʾ ʧʦʩʣʫʛʠ. ʇʫʥʢʪʠʨʥʘ ʩʪʨʽʣʢʘ ʟʘʣʝʞʥʦʩʪʽ ʥʘʧʨ̫ʤ-

ʣʝʥʘ ʚʽʜ ʢʣʽʻʥʪʘ ʜʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ. ʅʘʡʯʘʩʪʽʰʝ ʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʫ-

ʶʪʴ, ʱʦ ʦʜʠʥ ʢʣʘʩ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʰʠʡ ʢʣʘʩ ʷʢ ʘʨʛʫʤʝʥʪ ʫ ʩʠʛʥʘʪʫ-

ʨʽ ʩʚʦʻʾ ʦʧʝʨʘʮʽʾ. ʋ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʨʠʢʣʘʜʽ ʢʣʘʩ çɻʨʘʬʽʢ ʨʘʟʚʦʨʦ-

ʪʫè ʟô̫ ʚʣʷʻʪʴʩʷ ʷʢ ʘʨʛʫʤʝʥʪ ʫ ʤʝʪʦʜʘʭ çʆʙʨʦʙʣʷʪʠè ʽ çɿʘʧʣʘʥʦʚʘ-

ʥʦè ʢʣʘʩʫ çʂʦʥʪʨʦʣʝʨ ʢʫʪʘè. ʊʦʤʫ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.14, çʂʦʥ-

ʪʨʦʣʝʨ ʢʫʪʘè ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʘʩʫ çɻʨʘʬʽʢ ʨʘʟʚʦʨʦʪʫè. 

ʂʦʥʢʨʝʪʠʟʘʮʽʷ (ʟʘ ʄ. ɹʫʯʝʤ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʨʦʮʝʩ ʥʘʧʦʚʥʝʥ-

ʥʷ hʘʙʣʦʥʘ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʘʙʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʦʛʦ ʢʣʘʩʫ [22]. ʄʝ-

ʪʦʶ  ̒ ʦʪʨʠʤʘʥʥʷ ʢʣʘʩʫ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʤʦʞʣʠʚʝ ʩʪʚʦʨʝʥʥʷ  

ʝʢʟʝʤʧʣʷʨʽʚ. 

 

 

ʈʠʩ. 8.14. ɺʽʜʥʦʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 

 

ɹʘʪʴʢʽʚʩʴʢʠʡ ʢʣʘʩ  ̒ʰʘʙʣʦʥʦʤ, ʧʘʨʘʤʝʪʨʠ ʷʢʦʛʦ ʤʦʞʫʪʴ ʥʘʧʦʚ-

ʥʶʚʘʪʠʩʷ (ʥʘʣʘʰʪʫʚʘʪʠʩʷ) ʽʥʰʠʤʠ ʢʣʘʩʘʤʠ, ʪʠʧʘʤʠ, ʦʙô̒ ʢʪʘʤʠ, 

ʦʧʝʨʘʮʽʷʤʠ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʚʠʯʘʡʥʠʭ (ʢʦʥʢʨʝʪʥʠʭ) ʢʣʘʩʽʚ. ʄʦʞʣʠʚʦʩʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʜʦʚʦ-

ʛʦ ʢʣʘʩʫ ʚʠʨʘʞʘʶʪʴʩʷ ʩʧʠʩʢʦʤ ʬʦʨʤʘʣʴʥʠʭ ʨʦʜʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʎʽ 

ʧʘʨʘʤʝʪʨʠ ʚ ʧʨʦʮʝʩʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʤʽʥʶʚʘʪʠʩʷ ʬʘʢʪʠʯ-

ʥʠʤʠ ʨʦʜʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʨʦʮʝʩ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʜʦʚʦʛʦ ʢʣʘ-

ʩʫ ʥʘʟʠʚʘʶʪʴ ʢʦʥʢʨʝʪʠʟʘʮʽʻʶ. 
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ʋ ʨʽʟʥʠʭ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʦʜʦʚʽ ʢʣʘʩʠ ʦʬʦʨʤʣʷʶʪʴʩʷ ʧʦ-

ʨʽʟʥʦʤʫ. ɼʣʷ ʤʦʚʠ Ada 95, ʜʝ ʚʧʝʨʰʝ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʽʜʝʷ ʥʘʣʘʰ-

ʪʫʚʘʥʥʷ-ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ, ʬʦʨʤʘʣʴʥʽ ʨʦʜʦʚʽ ʧʘʨʘʤʝʪʨʠ ʟʘʧʠʩʫʶʪʴʩʷ 

ʤʽʞ ʩʣʦʚʦʤ generic ʽ ʟʘʛʦʣʦʚʢʦʤ ʧʘʢʝʪʘ, ʱʦ ʨʦʟʤʽʱʫ ̒ʢʣʘʩ. 

ʇʨʠʢʣʘʜ 8.11 ʇʦʜʘʤʦ ʨʦʜʦʚʠʡ (ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʡ) ʢʣʘʩ ʏʝʨʛʘ: 

generic 

type ɽʣʝʤʝʥʪ is private; 

package ʂʣʘʩ_ʏʝʨʛʘ is 

type ʏʝʨʛʘ is limited tagged private; 

é 

procedure ɼʦʜʘʪʠ (ɺ_0ʯʝʨʛʘ: in out ʏʝʨʛʘ;  

ʝʣʪ: ɽʣʝʤʝʥʪ ); 

 é 

private 

 é 

end ʂʣʘʩ_ʯʝʨʛʘ; 

ʆʜʠʥ ʬʦʨʤʘʣʴʥʠʡ ʨʦʜʦʚʠʡ ʧʘʨʘʤʝʪʨ ʮʴʦʛʦ ʢʣʘʩʫ ï ʪʠʧ çʝʣʝ-

ʤʝʥʪè. ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʘ ʧʽʜʩʪʘʚʠʪʠ ʙʫʜʴ-ʷʢʠʡ ʪʠʧ 

ʜʘʥʠʭ. 

ɺʠʢʦʥʘʻʤʦ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʪʦʙʪʦ ʦʛʦʣʦʩʠʤʦ ʜʚʘ ʢʦʥʢʨʝʪʠʟʦʚʘʥ ̔

ʢʣʘʩʠ ï ʏʝʨʛʘʮʽʣʠʭʝʣʝʤʝʥʪʽʚ ʽ ʏʝʨʛʘʧʘʢʝʪʽʚ: 

package ʂʣʘʩ_ʏʝʨʛʘʮʽʣʠʭʝʣʝʤʝʥʪʽʚ is new ʂʣʘʩ_ʯʝʨʛʘ 

(ɽʣʝʤʝʥʪ => Integer);  

package ʂʣʘʩ_ʏʝʨʛʘʧʘʢʝʪʽʚ is new ʂʣʘʩ_ʯʝʨʛʘ 

(ɽʣʝʤʝʥʪ => ʇʘʢʝʪ); 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʧʦʙʫʜʦʚʘʥʦ ʢʣʘʩ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ 

Integer (ʬʘʢʪʠʯʥʠʡ ʨʦʜʦʚʠʡ ʧʘʨʘʤʝʪʨ), ʫ ʜʨʫʛʦʤʫ ï ʜʣʷ ʢʦʥʢʨʝʪʥʦ-

ʛʦ ʪʠʧʫ çʇʘʢʝʪè. ʂʣʘʩʠ çʏʝʨʛʘʮʽʣʠʭʝʣʝʤʝʥʪʽʚè ʽ çʏʝʨʛʘʧʘʢʝʪʽʚè 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʟʚʠʯʘʡʥʽ ʢʣʘʩʠ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʚʩʽ ʟʘʩʦʙʠ 

ʨʦʜʦʚʦʛʦ ʢʣʘʩʫ, ʘʣʝ ʣʠʰʝ ʮʽ ʟʘʩʦʙʠ ʥʘʣʘʰʪʦʚʘʥ ̔ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ, ʟʘʜʘʥʦʛʦ ʧʨʠ ʢʦʥʢʨʝʪʠʟʘʮʽʾ. 

ɻʨʘʬʽʯʥʫ ʽʣʶʩʪʨʘʮʽʶ ʚʽʜʥʦʰʝʥʴ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.15. 

ɺʽʜʥʦʰʝʥʥʷ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʧʠʩʘ-

ʥʦʾ ʩʪʨʽʣʢʠ ʚʽʜʥʦʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ. ʎʝ ʣʦʛʽʯʥʦ, ʦʩʢʽʣʴʢʠ ʢʦʥʢʨʝʪʠ-

ʟʦʚʘʥʠʡ ʢʣʘʩ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʜʦʚʦʛʦ ʢʣʘʩʫ (ʢʣʘʩʫ-ʰʘʙʣʦʥʘ). 
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ʈʠʩ. 8.15. ɺʽʜʥʦʰʝʥʥʷ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʣʘʩʫ 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʚʽʜ ̔ʥʢʘʧʩʫʣʷʮʽʾ ʚ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ? 

2. ʅʘʚʝʜʽʪʴ ʟʘʛʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙô̒ ʢʪʘ (ʣʽʪʘʢʘ, ʨʘʢʝʪʠ, ʢʦʩʤʽʯ-

ʥʦʛʦ ʘʧʘʨʘʪʘ). 

3. ʑʦ ʪʘʢʝ ʧʦʚʦʜʞʝʥʥʷ ʦʙô̒ ʢʪʘ? 

4. ʑʦ ʪʘʢʝ ʧʨʦʪʦʢʦʣ ʦʙô̒ ʢʪʘ? 

5. ʏʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʘʢʪʠʚʥʽ ʦʙô̒ ʢʪʠ ʚʽʜ ʧʘʩʠʚʥʠʭ? 

6. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʙô̒ ʢʪ ʚʽʜ ʢʣʘʩʫ? 

7. ʗʢʽ ʽʩʥʫʶʪʴ ʟʚô̫ ʟʢʠ ʤʽʞ ʦʙôʻʢʪʘʤʠ? 

8. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʚʽʜʥʦʰʝʥʥʷ ʘʛʨʝʛʘʮʽʾ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. ʗʢʽ ʨʽʟʥʦʚʠ-

ʜʠ ʘʛʨʝʛʘʮʽʾ ʚʠ ʟʥʘʻʪʝ? 

9. ʗʢʽ ʩʝʢʮʽʾ ʽʩʥʫʶʪʴ ʚ ̔ʥʪʝʨʬʝʡʩʥʽʡ ʯʘʩʪʠʥ ̔ʢʣʘʩʫ? 

10. ʅʘʟʚʽʪʴ ʚʠʜʠ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʢʣʘʩʘʤʠ. 

11. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʢʣʘʩʘʤʠ. 

12. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜ ʩʧʘʜʢʫʚʘʥʥʷ ʢʣʘʩʽʚ. 

13. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜ ʧʦʣʽʤʦʨʬʽʟʤʫ. 

14. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜ ʚʽʜʥʦʰʝʥʴ ʘʛʨʝʛʘʮʽʾ ʤʽʞ ʢʣʘʩʘʤʠ. 

15. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜ ʚʽʜʥʦʰʝʥʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʣʘʩʘʤʠ. 

 

 
 

9. ʄʆɺɸ ɺɯɿʋɸʃʔʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ 

9.1. ɹʘʟʠʩ ʤʦʚʠ ʚʽʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʄʦʜʝʣ ̔ʘʥʘʣʽʟʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤ-

ʥʠʭ ʩʠʩʪʝʤ ʩʪʚʦʨʶʶʪʴʩʷ ʤʦʚʘʤʠ ʚʽʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʅʘʪʝ-

ʧʝʨ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʧʦʢʦʣʽʥʥʷ ʤʦʚ ʚʽʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʝ-

ʨh ʝ ʧʦʢʦʣʽʥʥʷ ʫʪʚʦʨʶʚʘʣʘʩʷ 10 ʤʦʚʘʤʠ, ʯʠʩʝʣʴʥʽʩʪʴ ʜʨʫʛʦʛʦ ʧʦʢʦ-

ʣʽʥʥʷ ʚʞʝ ʧʝʨʝʚʠʱʠʣʘ 50 ʤʦʚ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʤʦʚ 

ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʠʟʥʘʶʪʴ ʤʦʚʠ: ɹʫʯʘ (G. Booch), ʈʘʤʙʦ (J. 
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Rumbaugh), ɼʞʝʢʦʙʩʦʥʘ (I. Jacobson), ʂʦʘʜʘ-ʁʦʨʜʦʥʘ (Coad-

Yourdon), ʐʣʝʨ̒ʘ-ʄʝʣʣʦʨʘ (Shlaer-Mellor) ʪʘ ʽʥ. [17]. ʂʦʞʥʘ ʤʦʚʘ 

ʤʘʻ ʩʚʦʾ ʟʘʩʦʙʠ ʚʠʨʘʞʝʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʣʘʩʥʠʡ ʩʠʥʪʘʢʩʠʩ ʽ ʩʝ-

ʤʘʥʪʠʢʫ, ʪʦʙʪʦ ʧʨʝʪʝʥʜʫʻ ʥʘ ʨʦʣʴ ʻʜʠʥʦʾ ʽ ʥʝʧʦʚʪʦʨʥʦʾ ʤʦʚʠ. ʋ ʨʝ-

ʟʫʣʴʪʘʪʽ ʨʦʟʨʦʙʥʠʢʠ ʽ ʢʦʨʠʩʪʫʚʘʯ ̔ʧʝʨʝʩʪʘʣʠ ʨʦʟʫʤʽʪʠ ʦʜʠʥ ʦʜʥʦʛʦ. 

ɺʠʥʠʢʣʘ ʛʦʩʪʨʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʥʽʬʽʢʘʮʽʾ ʤʦʚ. 

ɯʜʝʷ ʫʥʽʬʽʢʘʮʽʾ ʧʨʠʚʝʣʘ ʜʦ ʧʦʷʚʠ ʤʦʚ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʗʢ 

ʩʪʘʥʜʘʨʪʥʫ ʤʦʚʫ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʟʷʪʦ Unified Modeling 

Language (UML), ʱʦ ʩʪʚʦʨʶʚʘʚʩʷ ʚ 1994ï1997 ʨʨ. ɻ. ɹʫʯʝʤ, ɼʞ. 

ʈʘʤʙʦ, ɯ. ɼʞʝʢʦʙʩʦʥʦʤ.  

UML ï ʩʪʘʥʜʘʨʪʥʘ ʤʦʚʘ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʤʦʜʝʣʝʡ ʘʥʘʣʽʟʫ, ʧʨʦʝʢ-

ʪʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʷʢʫ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʩʧʝʮʠʬʽʢʘʮʽʾ, ʢʦʥʩʪʨʫʶ-

ʚʘʥʥʷ ʽ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʝʢʪʽʚ. ʄʦʜʝʣʽ, 

ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʤʦʚʠ, ʪʨʘʥʩʣʶʶʪʴʩʷ ʙʝʟʧʦʩʝ-

ʨʝʜʥʴʦ ʚ ʪʝʢʩʪ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, C++, Visual Basic, Ada 95, 

Object Pascal ʽ ʥʘʚʽʪʴ ʫ ʪʘʙʣʠʮʽ ʜʣʷ ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʧʽʜʪʨʠ-

ʤʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ COM, DDL (Data Definition Language), ʤʦʞʫʪʴ 

ʛʝʥʝʨʫʚʘʪʠʩʷ ʩʭʝʤʠ ORACLE, SQL ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʟʚʦʨʦʪʥʝ ʧʨʦʝʢ-

ʪʫʚʘʥʥʷ. ʄʦʚʘ UML ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʧʘʢʝʪʘʤʠ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʘʣʝ ʢʨʘʱʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʚʽʜʟʥʘʯʘʣʦʩʷ ʨʽʟʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ, ʻ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ IBM 

Rational Rose. 

ʉʣʦʚʥʠʢ UML ʫʪʚʦʨʶʶʪʴ ʪʨʠ ʨʽʟʥʦʚʠʜʠ ʩʪʨʫʢʪʫʨʥʠʭ ʙʣʦʢʽʚ: 

ʧʨʝʜʤʝʪʠ, ʚʽʜʥʦʰʝʥʥʷ, ʜʽʘʛʨʘʤʠ. ʇʨʝʜʤʝʪʠ ï ʮʝ ʘʙʩʪʨʘʢʮʽʾ, ʷʢʽ  ̒

ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ ʤʦʜʝʣʽ, ʚʽʜʥʦʰʝʥʥʷ ʟʚô̫ ʟʫʶʪʴ ʮʽ ʧʨʝʜʤʝ-

ʪʠ, ʜʽʘʛʨʘʤʠ ʛʨʫʧʫʶʪʴ ʢʦʣʝʢʮʽʾ ʧʨʝʜʤʝʪʽʚ. 

9.2. ʇʨʝʜʤʝʪʠ ʚ UML 

ɹʘʟʦʚʠʤʠ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʙʣʦʢʘʤʠ UML 

ʻ ʧʨʝʜʤʝʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʤʦʜʝʣʝʡ. ɭ ʯʦʪʠ-

ʨʠ ʨʽʟʥʦʚʠʜʠ ʧʨʝʜʤʝʪʽʚ: ʩʪʨʫʢʪʫʨʥʽ, ʧʦʚʦʜʞʝʥʥʷ, ʛʨʫʧʦʚʘʥʽ ʪʘ ʧʦ-

ʷʩʥʶʚʘʣʴʥʽ.  

ɯʟ ʧʦʛʣʷʜʫ ʩʠʥʪʘʢʩʠʩʫ ʤʦʚʠ ʩʪʨʫʢʪʫʨʥʽ ʧʨʝʜʤʝʪʠ  ̒ʽʤʝʥʥʠʢʘʤʠ ʚ 

UML-ʤʦʜʝʣʷʭ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʪʘʪʠʯʥʫ ʯʘʩʪʠʥʫ ʤʦʜʝʣʽ ï ʧʦ-

ʥʷʪʽʡʥʽ ʘʙʦ ʬʽʟʠʯʥʽ ʝʣʝʤʝʥʪʠ. ʈʦʟʨʽʟʥʶʶʪʴ ʚʽʩʽʤ ʨʽʟʥʦʚʠʜʽʚ ʩʪʨʫʢ-

ʪʫʨʥʠʭ ʧʨʝʜʤʝʪʽʚ. 
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1. ʂʣʘʩ - ʦʧʠʩ ʤʥʦʞʠʥʠ ʦʙô̒ ʢʪʽʚ, ʷʢʽ ʤʘʪʁ ɹʦʜʥʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩ-

ʪʽ, ʦʧʝʨʘʮʽʾ, ʚʽʜʥʦʰʝʥʥʷ ʽ ʩʝʤʘʥʪʠʢʫ (ʟʤʩ̔ʪ). ʂʣʘʩ ʨʝʘʣʽʟʦʚʫʻ ʦʜʠʥ 

ʘʙʦ ʜʝʢʽʣʴʢʘ ʽʥʪʝʨʬʝʡʩʽʚ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.1, ʛʨʘʬʽʯʥʦ ʢʣʘʩ ʟʦ-

ʙʨʘʞʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʱʦ ʤʘʻ ʩʝʢʮʽʾ ʟ ʽʤʝʥʝʤ, ʚʣʘʩ-

ʪʠʚʦʩʪʷʤʠ (ʘʪʨʠʙʫʪʘʤʠ) ʽ ʦʧʝʨʘʮʽʤ̫ʠ. 

2. ɯʥʪʝʨʬʝʡʩ - ʥʘʙʽʨ ʦʧʝʨʘʮʽʡ, ʷʢʽ 

ʚʠʢʦʥʫʻ ʢʣʘʩ ʘʙʦ ʢʦʤʧʦʥʝʥʪ. ɯʥʪʝʨʬʝʡʩ 

ʦʧʠʩʫʻ ʧʦʚʦʜʞʝʥʥʷ ʝʣʝʤʝʥʪʘ, ʚʠʜʠʤʽ 

ʟʟʦʚʥʽ. ɯʥʪʝʨʬʝʡʩ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʧʦʚʥʽ 

ʧʦʩʣʫʛʠ ʢʣʘʩʫ ʘʙʦ ʢʦʤʧʦʥʝʥʪ ʘʙʦ ʯʘʩʪʠ-

ʥʫ ʪʘʢʠʭ ʧʦʩʣʫʛ. ɯʥʪʝʨʬʝʡʩ ʚʠʟʥʘʯʘʻ ʥʘ-

ʙʽʨ ʣʠʰʝ ʩʧʝʮʠʬʽʢʘʮʽʡ ʦʧʝʨʘʮʽʡ, ʘ ʥʝ 

ʥʘʙʽʨ ʨʝʘʣʽʟʘʮʽʡ ʦʧʝʨʘʮʽʡ. ɻʨʘʬʽʯʥʦ ʽʥ-

ʪʝʨʬʝʡʩ ʟʦʙʨʘʞʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʨʫʞʢʘ 

ʟ ʽʤʝʥʝʤ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.2. ɯʤô̫  

ʽʥʪʝʨʬʝʡʩʫ ʟʘʟʚʠʯʘʡ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʙʫʢ-

ʚʠ çIè. ɯʥʪʝʨʬʝʡʩ ʨʽʜʢʦ ʧʦʢʘʟʫʶʪʴ ʩʘʤʦ-

ʩʪʽʡʥʦ. ʁʦʛʦ ʧʨʠʻʜʥʫʶʪʴ ʜʦ ʢʣʘʩʫ ʘʙʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʱʦ ʨʝʘʣʽʟʦʚʫʻ ʽʥʪʝʨʬʝʡʩ. 

3. ʂʦʦʧʝʨʘʮʽʷ (ʩʧʽʚʧʨʘʮʷ) ʚʠʟʥʘʯʘʻ ʚʟʘ̒-

ʤʦʜʽʶ ʽ  ̒ ʩʫʢʫʧʥʽʩʪʶ ʨʦʣʝʡ ʪʘ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʣʝʢʪʠʚʥʦʛʦ ʧʦ-

ʚʦʜʞʝʥʥʷ ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ, ʥʽʞ ʧʨʦʩʪʘ ʩʫʤʘ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʢʦʦʧʝʨʘʮʽʾ ʤʘʶʪʴ ʷʢ ʩʪʨʫʢʪʫʨʥʠʡ, ʪʘʢ ʽ ʧʦʚʝʜʽʥʢʦʚʠʡ ʚʠʤʽʨ. 

ʂʦʥʢʨʝʪʥʠʡ ʢʣʘʩ ʤʦʞʝ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʜʝʢʽʣʴʢʦʭ ʢʦʦʧʝʨʘʮʽʷʭ. ʎʽ 

ʢʦʦʧʝʨʘʮʽʾ ʚʠʨʘʞʘʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʧʘʪʪʝʨʥʚ̔ (ʟʨʘʟʢʽʚ), ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʩʠʩʪʝʤʫ. ɻʨʘʬʽʯʥʦ ʢʦʦʧʝʨʘʮʽʷ ʟʦʙʨʘʞʫʻʪʴʩʷ ʧʫʥʢʪʠʨʥʠʤ ʝʣʽʧʩʦʤ, 

ʧʦʨʷʜ ʟʘʧʠʩʫʻʪʴʩʷ ʾʾ ʽʤô̫ (ʨʠʩ. 9.3). 

4. ɸʢʪʦʨ - ʥʘʙʽʨ ʫʟʛʦʜʞʝʥʠʭ ʨʦʣʝʡ, 

ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽ, ʚʟʘ-

ʻʤʦʜʽʶʯʠ ʽʟ ʩʠʩʪʝʤʦʶ (ʝʣʝʤʝʥʪʘʤʠ Use 

Case). ʂʦʞʥʘ ʨʦʣʴ ʦʯʽʢʫʻ ʚʽʜ ʩʠʩʪʝʤʠ 

ʧʝʚʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ. ɸʢʪʦʨ ʪʨʘʜʠʮʽʡʥʦ 

ʟʦʙʨʘʞʫʻʪʴʩʷ ʜʨʦʪʦʚʠʤ ʯʦʣʦʚʽʯʢʦʤ ʟ 

ʤ̔ʝʥʝʤ (ʨʠʩ. 9.4). 

5. ɽʣʝʤʝʥʪ Use Case (ʧʨʝʮʝʜʝʥʪ) - 

ʦʧʠʩ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ (ʘʙʦ ʜʝʢʽʣʴʢʦʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ), ʚʠʢʦʥʫʚʘʥʠʭ ʩʠʩʪʝʤʦʶ 

 

ʈʠʩ. 9.1. ʂʣʘʩ  
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ʜʣʷ ʦʢʨʝʤʦʛʦ ʘʢʪʦʨʘ ʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. ɽʣʝʤʝʥʪ Use Case 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʝʜʤʝʪʽʚ ʧʦʚʦʜʞʝʥʥʷ ʪʘ ʨʝʘʣʽ-

ʟʫʻʪʴʩʷ ʢʦʦʧʝʨʘʮʽʻʶ. ʅʘ ʤʦʜʝʣʷʭ ʝʣʝʤʝʥʪ Use Case ʟʦʙʨʘʞʫʻʪʴʩʷ 

ʝʣʽʧʩʦʤ, ʧʽʜ ʷʢʠʤ ʟʘʧʠʩʫʻʪʴʩʷ ʥʘʟʚʘ ʧʨʝʮʝʜʝʥʪʫ (ʨʠʩ. 9.5). 

6. ɸʢʪʠʚʥʠʤ ʥʘʟʠʚʘʻʪʴʩʷ ʢʣʘʩ, ʦʙôʻʢʪʠ ʷʢʦʛʦ ʤʘʶʪʴ ʦʜʠʥ ʘʙʦ ʢʣ̔ʴ-

ʢʘ ʧʨʦʮʝʩʽʚ (ʘʙʦ ʧʦʪʦʢʽʚ) ʽ ʪʦʤʫ ʤʦʞʫʪʴ ʽʥʽʮʽʶʚʘʪʠ ʢʝʨʫʚʘʣʴʥʫ ʜʽ̫-

ʣʴʥʽʩʪʴ. ɸʢʪʠʚʥʠʡ ʢʣʘʩ ʧʦʜʽʙʥʠʡ ʜʦ ʟʚʠʯʘʡʥʦʛʦ ʢʣʘʩʫ ʟʘ ʚʠʥʷʪʢʦʤ 

ʪʦʛʦ, ʱʦ ʡʦʛʦ ʦʙô̒ ʢʪʠ ʜʽʶʪʴ ʦʜʥʦʯʘʩʥʦ ʟ ʦʙô̒ ʢʪʘʤʠ ʽʥʰʠʭ ʢʣʘ- 

ʩʽʚ. ɸʢʪʠʚʥʠʡ ʢʣʘʩ ʟʦʙʨʘʞʫʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʠʢʦʤ ʟʽ ʩʪʦʚʱʝʥʠʤʠ 

ʩʪʥ̔ʢʘʤʠ. 

7. ʂʦʤʧʦʥʝʥʪ - ʬʽʟʠʯʥʘ ʽ ʟʘʤʽʥʥʘ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ, ʱʦ ʚʽʜʧʦʚʽ-

ʜʘʻ ʥʘʙʦʨʫ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʮʴʦʛʦ ʥʘʙʦʨʫ ʽʥʪʝʨ-

ʬʝʡʩʽʚ. ʋ ʩʠʩʪʝʤʫ ʚʢʣʶʯʘʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ̒ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ (ʬʘʡʣʠ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ), ʨʽʟʥʽ ʨʽʟʥʦʚʠʜʠ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (COM+, Java Beans). ɿʘʟʚʠʯʘʡ ʢʦʤʧʦ-

ʥʝʥʪ ï ʮʝ ʬʽʟʠʯʥʝ ʫʧʘʢʦʚʘʥʥʷ ʨʽʟʥʠʭ ʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʢʣʘʩʽʚ,  

ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʢʦʦʧʝʨʘʮʽʡ). ʂʦʤʧʦʥʝʥʪ 

ʟʦʙʨʘʞʫʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʠʢʦʤ ʽʟ ʚʢʣʘʜ-

ʢʘʤʠ, ʫʩʝʨʝʜʠʥʽ ʤʽʩʪʠʪʴʩʷ ʡʦʛʦ ʽʤôʷ  

(ʨʠʩ. 9.6). 

8. ɺʫʟʦʣ ï ʬʽʟʠʯʥʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʽʩʥʫʻ 

ʚ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʽ ʥʘʜʘʻ ʨʝʩʫʨʩ, 

ʷʢʠʡ ʤʘʻ ʧʘʤô̫ ʪʴ ʽ ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʦʙ-

ʣʝʥʥʷ. ʋ ʚʫʟʣʽ ʨʦʟʤʽʱʫ̒ ʪʴʩʷ ʥʘʙʽʨ ʢʦʤ-

ʧʦʥʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʤʽʱʫʚʘʪʠʩ ̫ʚʽʜ 

ʚʫʟʣʘ ʜʦ ʚʫʟʣʘ. ɺʫʟʦʣ ʟʦʙʨʘʞʫʻʪʴʩʷ ʢʫ-

ʙʦʤ ʟ ʽʤʝʥʝʤ (ʨʠʩ. 9.7). 

9. ɼʠʥʘʤʽʯʥʫ ʯʘʩʪʠʥʫ UML-ʤʦʜʝʣʝʡ 

ʧʦʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʧʨʝʜʤʝʪʽʚ ʧʦʚʦʜʞʝʥ-

ʥ.̫ ɺʦʥʠ  ̒ʜʽʻʩʣʦʚʘʤʠ ʤʦʜʝʣʝʡ, ʧʦʜʘʥ-

ʥʷʤ ʧʦʚʦʜʞʝʥʥʷ ʚ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ. ɭ ʜʚʘ 

ʦʩʥʦʚʥʽ ʨʽʟʥʦʚʠʜʠ ʧʨʝʜʤʝʪʽʚ ʧʦʚʦʜʞʝʥ-

ʥ:̫ ʚʟʘʻʤʦʜʽʷ ʽ ʢʽʥʮʝʚʠʡ ʘʚʪʦʤʘʪ. 

ɺʟʘʻʤʦʜʽʷ ï ʧʦʚʦʜʞʝʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ 

ʥʘʙʽʨ ʧʦʚʽʜʦʤʣʝʥʴ, ʷʢʠʤʠ ʦʙʤʽʥʶʶʪʴʩʷ 

ʦʙô̒ ʢʪʠ ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʜʣʷ ʜʦ-

ʩʷʛʥʝʥʥʷ ʧʝʚʥʦʾ ʤʝʪʠ. 

 

 

ʈʠʩ. 9.5. ɽʣʝʤʝʥʪ  

Use Case 
 

 

proxy.cpp

 

ʈʠʩ. 9.6. ʂʦʤʧʦʥʝʥʪ 

 

Processor1

 
ʈʠʩ. 9.7. ɺʫʟʦʣ  

çʙʟ̔ʥʝʩ-ʣʦʛʽʢʘè 
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ɺʟʘʻʤʦʜʽʷ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠ ʜʠʥʘʤʽʢʫ ʷʢ ʩʫʢʫʧʥʦʩʪʽ ʦʙô̒ ʢʪʽʚ, ʪʘʢ ʽ 

ʦʢʨʝʤʦʾ ʦʧʝʨʘʮʽʾ. ɽʣʝʤʝʥʪʘʤʠ ʚʟʘʻʤʦʜʽʾ  ̒ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʦʩʣʽʜʦʚ-

ʥʽʩʪʴ ʜʽʡ ʽ ʟʚô̫ ʟʢʠ (ʟô̒ ʜʥʘʥʥʷ ʦʙôʻʢʪʽʚ). ʇʦʚʽʜʦʤʣʝʥʥʷ ʟʦʙʨʘʞʫʶʪʴ-

ʩʷ ʫ ʚʠʛʣʷʜʽ ʥʘʧʨʷʤʣʝʥʦʾ ʣʽʥʽʾ ʟ ʽʤʝʥʝʤ ʾʾ ʦʧʝʨʘʮʽʾ (ʨʠʩ. 9.8). 

ʂʽʥʮʝʚʠʡ ʘʚʪʦʤʘʪ - ʧʦʚʦʜʞʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʩʪʘʥʽʚ ʦʙôʻʢʪʘ ʘʙʦ ʚʟʘʻʤʦʜʽʾ, ʚʠʢʦʥʫʚʘʥʽ ʚ ʭʦʜʽ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ ʫ ʚʽʜ-

ʧʦʚʽʜʴ ʥʘ ʧʦʜʽʾ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʦʚô̫ ʟʢʽʚ ʱʦʜʦ ʮʠʭ ʧʦʜʽʡ). ɿʘ ʜʦ-

ʧʦʤʦʛʦʶ ʢʽʥʮʝʚʦʛʦ ʘʚʪʦʤʘʪʘ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʧʦʚʦʜʞʝʥʥʷ ʽʥʜʠʚʽ-

ʜʫʘʣʴʥʦʛʦ ʢʣʘʩʫ ʘʙʦ ʢʦʦʧʝʨʘʮʽʾ ʢʣʘʩʽʚ. ɽʣʝʤʝʥʪʘʤʠ ʢʽʥʮʝʚʦʛʦ ʘʚ-

ʪʦʤʘʪʘ  ̒ʩʪʘʥʠ, ʧʝʨʝʭʦʜʠ (ʚʽʜ ʩʪʘʥʫ ʜʦ ʩʪʘʥʫ), ʧʦʜʽʾ (ʧʨʝʜʤʝʪʠ, ʱʦ 

ʚʠʢʣʠʢʘʶʪʴ ʧʝʨʝʭʦʜʠ) ʽ ʜʽʾ (ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʝʨʝʭʽʜ). ʉʪʘʥ ʟʦʙʨʘʞʫ-

ʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʠʢʦʤ ʽʟ ʟʘʢʨʫʛʣʝʥʠʤʠ ʢʫʪʘʤʠ (ʨʠʩ. 9.9), ʧʦʟʥʘʯʘ-

ʻʪʩɹʷ ʽʤʝʥʝʤ ,̔ ʷʢʱʦ ʻ, ʧʽʜʩʪʘʥʦʤ. 

 

ʈʠʩ. 9.8. ʇʦʚʽʜʦʤʣʝʥʥʷ çdisplayè 

 

ɯʥʽʮʽʘʣʽʟʘʮʽʷ

 

ʈʠʩ. 9.9. ʉʪʘʥ çʨʝʛʫʣʶʚʘʥʥʷè 

 

ɺʟʘʻʤʦʜʽʷ ʽ ʢʽʥʮʝʚʠʡ ʘʚʪʦʤʘʪ ʻ ʙʘʟʠʩʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʧʦʚʦ-

ʜʞʝʥʥʷ, ʷʢʽ ʜʦʧʦʚʥʶʶʪʴ UML-ʤʦʜʝʣʽ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʦʚʝ-

ʜʽʥʢʠ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ʉʝʤʘʥʪʠʯʥʦ ʮʽ ʝʣʝʤʝʥʪʠ ʘʩʦʮʽʶʶʪʴʩʷ 

ʟ ʨʽʟʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (ʥʘʩʘʤʧʝʨʝʜ ʽʟ ʢʣʘʩʘʤʠ, ʢʦ-

ʦʧʝʨʘʮʽʷʤʠ ʽ ʦʙô̒ ʢʪʘʤʠ). 

ɻʨʫʧʦʚʘʥʽ ʧʨʝʜʤʝʪʠ ï ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʯʘʩʪʠʥʠ UML-ʤʦʜʝʣʝʡ. ʎʝ 

ʷʱʠʢʠ, ʧʦ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʨʦʟʢʣʘʜʝʥʘ ʤʦʜʝʣʴ. ʇʝʨʝʜʙʘʯʝʥʦ ʣʠʰʝ 

ʦʜʠʥ ʨʽʟʥʦʚʠʜ ʧʨʝʜʤʝʪʘ, ʱʦ ʛʨʫʧʫʻ, - ʧʘʢʝʪ. ʇʘʢʝʪ ï ʟʘʛʘʣʴʥʠʡ 

ʤʝʭʘʥʽʟʤ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʝʣʝʤʝʥʪʽʚ ʧʦ ʛʨʫʧʘʭ. ʋ ʧʘʢʝʪ ʤʦʞʫʪʴ ʤʩ̔-

ʪʠʪʠʩʷ ʩʪʨʫʢʪʫʨʥʽ ʧʨʝʜʤʝʪʠ, ʧʨʝʜʤʝʪʠ ʧʦʚʦʜʞʝʥʥʷ ʽ ʥʘʚʽʪʴ ʽʥʰʽ 

ʫʛʨʫʧʦʚʘʥʥʷ ʧʨʝʜʤʝʪʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʤʧʦʥʝʥʪʘ (ʷʢʠʡ ʽʩʥʫʻ ʚ 

ʧʝʨʽʦʜ ʚʠʢʦʥʘʥʥʷ), ʧʘʢʝʪ ï ʩʫʪʦ ʢʦʥʮʝʧʪʫʘʣʴʥʝ ʧʦʥʷʪʪʷ. ʎʝ ʦʟʥʘ-

ʯʘʻ, ʱʦ ʧʘʢʝʪ ʽʩʥʫʻ ʣʠʰʝ ʚ ʧʝʨʽʦʜ ʨʦʟʨʦʙʣʝʥʥʷ. ʇʘʢʝʪ ʟʦʙʨʘʞʫʻʪʴʩʷ 

ʧʘʧʢʦʶ ʽʟ ʟʘʢʣʘʜʢʦʶ, ʥʘ ʷʢʽʡ ʧʦʟʥʘʯʝʥʦ ʡʦʛʦ ʽʤô̫  ʪʘ ʡʦʛʦ ʟʤʽʩʪ 

(ʨʠʩ. 9.10). 

ʇʦʷʩʥʶʚʘʣʴʥʽ ʧʨʝʜʤʝʪʠ ï ʯʘʩʪʠʥʠ UML-ʤʦʜʝʣʝʡ, ʱʦ ʧʨʠʟʥʘʯʝ-

ʥ ̔ʜʣʷ ʨʦʟô̫ ʩʥʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʜʝʣʽ. ɺʦʥʠ ʻ ʟʘʫʚʘʞʝʥʥʷʤʠ, ʷʢʽ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʦʧʠʩʫ, ʧʦʷʩʥʝʥʥʷ, ʽ ʢʦʤʝʥʪʘʨʽʚ ʜʦ ʙʫʜʴ-

ʷʢʦʛʦ ʝʣʝʤʝʥʪʘ ʤʦʜʝʣʽ. ʇʝʨʝʜʙʘʯʝʥʦ ʣʠʰʝ ʦʜʠʥ ʨʽʟʥʦʚʠʜ ʧʦʷʩʥʶ-

ʚʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ - ʧʨʠʤʽʪʢʘ. 

ɺʽʜʦʙʨʘʟʠʪʠ 
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ʇʨʠʤʽʪʢʘ - ʩʠʤʚʦʣ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙʤʝʞʝʥʴ ʽ ʟʘʫʚʘʞʝʥʴ, ʱʦ 

ʧʨʠʻʜʥʫʶʪʴʩʷ ʜʦ ʝʣʝʤʝʥʪʘ ʘʙʦ ʩʫʢʫʧʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ. ɿʦʙʨʘʞʫʻʪʴʩʷ 

ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʠʢʘ ʽʟ ʟʘʛʥʫʪʠʤ ʢʫʪʦʤ, ʫ ̫ʢʠʡ ʚʧʠʩʫʻʪʴʩʷ ʪʝʢʩ-

ʪʦʚʠʡ ʘʙʦ ʛʨʘʬʽʯʥʠʡ ʢʦʤʝʥʪʘʨ (ʨʠʩ. 9.11). 

 

ʆʙʯʠʩʣʶʚʘʣʴʥʽ 
ʟʘʩʦʙʠ

 

ʈʠʩ. 9.10. ʇʘʢʝʪ çʦʙʯʠʩʣʶʚʘʣʴʥʽ ʟʘʩʦʙʠè 

 

ɺʠʢʣʶʯʥʘ ʩʠʪʫʘʮʽʷ

 

ʈʠʩ. 9.11. ʇʨʠʤʽʪʢʘ 

 

9.3. ɺʽʜʥʦʰʝʥʥʷ UML 

ɹʘʟʦʚʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʙʣʦʢʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦ-

ʨʝʥʥʷ UML-ʤʦʜʝʣʝʡ, ʻ ʚʽʜʥʦʰʝʥʥʷ. ʈʦʟʨʽʟʥʶʶʪ ɹʯʦʪʠʨʠ ʾʭ ʪʠʧʠ. 

1. ɿʘʣʝʞʥʽʩʪʴ - ʩʝʤʘʥʪʠʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʚʦʤʘ ʧʨʝʜʤʝʪʘʤʠ, 

ʫ ʷʢʦʤʫ ʟʤʽʥʘ ʚ ʦʜʥʦʤʫ ʧʨʝʜʤʝʪʽ (ʥʝʟʘʣʝʞʥʦʤʫ) ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʩʝʤʘʥʪʠʢʫ ʽʥʰʦʛʦ ʧʨʝʜʤʝʪʘ (ʟʘʣʝʞʥʦʛʦ). ɿʘʣʝʞʥʽʩʪʴ ʟʦʙʨʘʞʫʻʪʴʩʷ 

ʫ ʚʠʛʣʷʜʽ ʧʫʥʢʪʠʨʥʦʾ ʣʽʥʽʾ, ʥʘʧʨʷʤʣʝʥʦʾ ʥʘ ʥʝʟʘʣʝʞʥʠʡ ʧʨʝʜʤʝʪ,  

ʽ ʽʥʦʜʽ ʤʘʻ ʤʪ̔ʢʫ (ʨʠʩ. 9.12). 

2. ɸʩʦʮʽʘʮʽʷ - ʩʪʨʫʢʪʫʨʥʝ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʦʧʠʩʫʻ ʥʘʙʽʨ ʟʚô̫ ʟʢʽʚ, 

ʱʦ ʟô̒ ʜʥʫ ̒ʦʙô̒ ʢʪʠ. ɸʛʨʝʛʘʮʽʷ ï ʮʝ ʩʧʝʮʽʘʣʴʥʠʡ ʨʽʟʥʦʚʠʜ ʘʩʦʮʽʘʮʽʾ, 

ʱʦ ̫ʚʣʷʻ ʩʦʙʦʶ ʩʪʨʫʢʪʫʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʮʽʣʠʤ ʽ ʡʦʛʦ ʯʘʩʪʠʥʘ-

ʤʠ. ɸʩʦʮʽʘʮʽʶ ʟʦʙʨʘʞʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʩʫʮʽʣʴʥʦʾ ʣʽʥʽʾ, ʷʢʘ ʽʥʦʜʽ ʤʘʻ 

ʤʽʪʢʫ ʽ ʯʘʩʪʦ ʚʢʣʶʯʘʻ ʽʥʰʽ ʧʦʷʩʥʶʚʘʣʴʥʽ ʜʦʧʦʚʥʝʥʥʷ, ʪʘʢʽ ʷʢ ʧʦ-

ʪʫʞʥʽʩʪʴ ʪʘ ʽʤʝʥʘ ʨʦʣʝʡ (ʨʠʩ. 9.13). 

 

 

ʈʠʩ. 9.12. ɿʘʣʝʞʥʽʩʪʴ 

 

 

ʈʠʩ. 9.13. ɺʽʜʥʦʰʝʥʥʷ ʘʩʦʮʽʘʮʽʾ ʤʽʞ  

ʟʘʤʦʚʥʠʢʦʤ ʪʘ ʟʘʤʦʚʣʝʥʥʷʤʠ, ʷʢʽ ʚʽʥ ʚʠʢʦʥʫʻ 

 

3. ʋʟʘʛʘʣʴʥʝʥʥʷ ï ʚʽʜʥʦʰʝʥʥʷ ʩʧʝʮʽʘʣʽʟʘʮʽʾïʫʟʘʛʘʣʴʥʝʥʥʷ, ʫ 

ʷʢʦʤʫ ʦʙô̒ ʢʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʥʘʱʘʜʢʘ, ʜʦʯʢʠ) ʤʦʞʫʪʴ 

ʟʘʤʥ̔ʶʚʘʪʠ ʦʙô̒ ʢʪʠ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʝʣʝʤʝʥʪʘ (ʧʨʝʜʢʘ, ʙʘʪʴʢʘ). ɯʥʘʢ-

ʰʝ ʢʘʞʫʯʠ, ʥʘʱʘʜʦʢ ʨʦʟʜʽʣʷʻ ʩʪʨʫʢʪʫʨʫ ʽ ʧʦʚʦʜʞʝʥʥʷ ʙʘʪʴʢʘ. ʋʟʘ-

ʛʘʣɹʥʝʥʥʷ ʟʦʙʨʘʞʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʩʫʮʽʣʴʥʦʾ ʩʪʨʽʣʢʠ ʟ ʧʦʨʦʞʥʽʤ ʥʘ-

ʢʦ-ʥʝʯʥʠʢʦʤ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʘʪʴʢʘ (ʨʠʩ. 9.14). 

ɺʠʥʷʪʢʦʚʘ ʩʠʪʫʘʮʽʷ 
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4. ʈʝʘʣʽʟʘʮʽʷ - ʩʝʤʘʥʪʠʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʣʘʩʠʬʽʢʘʪʦʨʘʤʠ, ʜʝ 

ʦʜʠʥ ʢʣʘʩʠʬʽʢʘʪʦʨ ʚʠʟʥʘʯʘʻ ʟʘʚʜʘʥʥʷ, ʱʦ ʽʥʰʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ ʟʦ-

ʙʦʚô̫ ʟʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ (ʜʦ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʥʘʣʝʞʘʪʴ ʢʣʘʩʠ, ʽʥʪʝʨ-

ʬʝʡʩʠ, ʢʦʤʧʦʥʝʥʪʠ, ʝʣʝʤʝʥʪʠ Use Case, ʢʦʦʧʝʨʘʮʽʾ). ɺʽʜʥʦʰʝʥʥʷ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʜʚʦʭ ʚʠʧʘʜʢʘʭ: ʤʽʞ ʽʥʪʝʨʬʝʡʩʘʤʠ ʽ ʢʣʘ-

ʩʘʤʠ (ʘʙʦ ʢʦʤʧʦʥʝʥʪʘʤʠ), ʱʦ ʨʝʘʣʽʟʦʚʫʶʪʴ ʾʭ; ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ Use 

Case ʽ ʢʦʦʧʝʨʘʮʽʷʤʠ, ʷʢʽ ʨʝʘʣʽʟʦʚʫʶʪʴ ʾʭ. ʈʝʘʣʽʟʘʮʽʷ ʟʦʙʨʘʞʫʻʪʴʩʷ 

ʷʢ ʩʝʨʝʜʥʻ ʤʽʞ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʽ ʟʘʣʝʞʥʽʩʪʶ (ʨʠʩ. 9.15). 
 

 

ʈʠʩ. 9.14. ɺʽʜʥʦʰʝʥʥʷ  

ʫʟʘʛʘʣʥɹʝʥʥʷ 

 

 

ʈʠʩ. 9.15. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ  

ʚʽʜʥʦʰʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ 

 

9.4. ɼʽʘʛʨʘʤʠ ʚ UML 

ɼʽʘʛʨʘʤʘ - ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʥʦʞʠʥʠ ʝʣʝʤʝʥʪʽʚ, ʢ̫ʽ ʤʘʶʪʴ 

ʚʠʛʣʷʜ ʟʚô̫ ʟʥʦʛʦ ʛʨʘʬʫ ʟ ʚʝʨʰʠʥ (ʧʨʝʜʤʝʪʽʚ) ʽ ʜʫʛ (ʚʽʜʥʦʰʝʥʴ). ɰʭ 

ʥʘʙʽʨ ʚʽʟʫʘʣʽʟʫ ̒ʩʠʩʪʝʤʫ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ, ʧʦʪʽʤ ʚʦʥʠ ʚʽʜʦʙʨʘ-

ʞʘʶʪʴʩʷ ʚ ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ. ɿʘʟʚʠʯʘʡ ʜʽʘʛʨʘʤʘ ʜʘʻ ʥʝʧʦʚʥʝ ʧʦ-

ʜʘʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʩʠʩʪʝʤʫ. ʍʦʯʘ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ 

ʝʣʝʤʝʥʪ ʤʦʞʝ ʟô̫ ʚʣʷʪʠʩʷ ʫ ʚʩʽʭ ʜʽʘʛʨʘʤʘʭ, ʥʘ ʧʨʘʢʪʠʮʽ ʚʽʥ 

ʟô̫ ʚʣʷʻʪʴʩʷ ʣʠʰʝ ʚ ʜʝʷʢʠʭ ʜʽʘʛʨʘʤʘʭ. ʊʝʦʨʝʪʠʯʥʦ ʜʽʘʛʨʘʤʘ ʤʦʞʝ 

ʤʽʩʪʠʪʠ ʙʫʜʴ-ʷʢʫ ʢʦʤʙʽʥʘʮʽʶ ʧʨʝʜʤʝʪʽʚ ʽ ʚʽʜʥʦʰʝʥʴ, ʥʘ ʧʨʘʢʪʠʮʽ 

ʦʙʤʝʞʫʶʪʴʩʷ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʤʙʽʥʘʮʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧô̫ ʪɹʦʤ ʧʦʜʘʥʥʷʤ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. ɯʟ ʮʽʻʾ ʧʨʠʯʠʥʠ 

UML ʚʢʣʶʯʘʻ ʜʝʩʷʪʴ ʚʠʜʽʚ ʜʘ̔ʛʨʘʤ: 

1. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ï ʥʘʙʽʨ ʢʣʘʩʽʚ, ʽʥʪʝʨʬʝʡʩʽʚ, ʢʦʦʧʝʨʘʮʽʡ ʽ ʾʭ ʚ̔ -

ʜʥʦhʝʥ.ɹ ʇ̔ʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥ ̫ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ  

ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ. ɼʽʘʛʨʘʤʠ ʢʣʘʩʽʚ ʟʘ-

ʙʝʟʧʝʯʫʶʪʴ ʩʪʘʪʠʯʥʝ ʧʨʦʝʢʪʥʝ ʧʦʜʘʥʥʷ ʩʠʩʪʝʤʠ. ɼʽʘʛʨʘʤʠ ʢʣʘʩʽʚ, 

ʱʦ ʚʢʣʶʯʘʶʪʴ ʘʢʪʠʚʥʽ ʢʣʘʩʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʪʠʯʥʝ ʧʦʜʘʥʥʷ ʧʨʦ-

ʮʝʩʽʚ ʩʠʩʪʝʤʠ. 

2. ɼʽʘʛʨʘʤʘ ʦʙô̒ ʢʪʽʚ ï ʥʘʙʽʨ ʦʙôʻʢʪʽʚ ʽ ʾʭ ʚʽʜʥʦʰʝʥʥʷ. ɼʽʘʛʨʘʤʘ 

ʦʙô̒ ʢʪʽʚ ʧʦʜʘ̒ ʩʪʘʪʠʯʥʠʡ çʤʦʤʝʥʪʘʣʴʥʠʡ ʟʥʽʤʦʢè ʟ ʝʢʟʝʤʧʣʷʨʽʚ 

ʧʨʝʜʤʝʪʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʜʽʘʛʨʘʤʘʭ ʢʣʘʩʽʚ. ʗʢ ʽ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ, 

ʮʽ ʜʽʘʛʨʘʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʪʠʯʥʝ ʧʨʦʝʢʪʥʝ ʧʦʜʘʥʥʷ ʘʙʦ ʩʪʘʪʠʯʥʝ 

ʧʦʜʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʠʩʪʝʤʠ (ʘʣʝ ʟ ʧʦʛʣʷʜʫ ʨʝʘʣʴʥʠʭ ʘʙʦ ʬʦʪʦʪʠʧʦ-

ʚʠʭ ʚʠʧʘʜʢʽʚ). 
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3. ɼʽʘʛʨʘʤʘ Use Case (ʧʨʝʮʝʜʝʥʪʽʚ) ï ʥʘʙʽʨ ʝʣʝʤʝʥʪʽʚ Use Case, 

ʘʢʪʦʨʽʚ ʽ ʾʭ ʚʽʜʥʦʰʝʥ.ɹ ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤ Use Case ʜʣʷ ʩʠʩʪʝʤʠ 

ʩʪʚʦʨʶʻʪʴʩʷ ʩʪʘʪʠʯʥʝ ʧʦʜʘʥʥʷ Use Case. ʎʽ ʜʽʘʛʨʘʤʠ ʚʘʞʣʠʚʽ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʤʦʜʝʣʶʚʘʥʥ ̫ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ, ʟʘʜʘʥʥ ̫ʚʠʤʦʛ ʟʘ-

ʤʦʚʥʠʢʘ ʜʦ ʩʠʩʪʝʤʠ. 

4. ɼʽʘʛʨʘʤʘ ʚʟʘʻʤʦʜʽʾ ï ʚʟʘʻʤʦʜʽʷ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʙʽʨ ʦʙô̒ ʢʪʽʚ ʽ ʾʭ 

ʚʽʜʥʦʰʝʥʴ,  ̔ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʧʝʨʝʩʠʣʘʶʪʴʩʷ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. ʎʽ 

ʜʽʘʛʨʘʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʠʥʘʤʽʯʥʝ ʧʦʜʘʥʥʷ ʩʠʩʪʝʤʠ. 

5. ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ - ʮʝ ʜʽʘʛʨʘʤʘ ʚʟʘʻʤʦʜʽʾ, ʷʢʘ ʚʧʦʨʷʜ-

ʢʦʚʫ ̒ʧʦʚʽʜʦʤʣʝʥʥ ̫ʟʘ ʯʘʩʦʤ.  

6. ɼʽʘʛʨʘʤʘ ʢʦʦʧʝʨʘʮʽʾ - ʜʽʘʛʨʘʤʘ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʚʠʜʽʣʷʻ ʩʪʨʫʢʪʫ-

ʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʦʙô̒ ʢʪʽʚ, ʱʦ ʧʦʩʠʣʘ ̒ʽ ʧʨʠʡʤʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ. ɼʘ̔-

ʛʨʘʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ ʜʽʘʛʨʘʤʠ ʢʦʦʧʝʨʘʮʽʾ ʽʟʦʤʦʨʬʥʽ. ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʦʜʥʫ ʜʽʘʛʨʘʤʫ ʤʦʞʥʘ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʚ ʽʥʰʫ ʜʽʘʛʨʘʤʫ. ʎʝ ʨʽʟ-

ʥʦʚʠʜʠ ʜ̔ʘʛʨʘʤ ʚʟʘʻʤʦʜʽʾ. 

7. ɼʽʘʛʨʘʤʘ ʩʭʝʤ ʩʪʘʥʽʚ ï ʢʽʥʮʝʚʠʡ ʘʚʪʦʤʘʪ; ʤʽʩʪʠʪʴ ʩʪʘʥʠ, ʧʝ-

ʨʝʭʦʜʠ, ʧʦʜʽʾ ʽ ʜʽʾ. ʎʽ ʜʽʘʛʨʘʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʠʥʘʤʽʯʥʝ ʧʦʜʘʥʥʷ ʩʠ-

ʩʪʝʤʠ. ɺʦʥʠ ʚʘʞʣʠʚʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥ ̫ ʧʦʚʦʜʞʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ, 

ʢʣʘʩʫ ʘʙʦ ʢʦʦʧʝʨʘʮʽʾ. ɼʽʘʛʨʘʤʠ ʩʭʝʤ ʩʪʘʥʽʚ ʚʠʜʽʣʷʶʪʴ ʪʘʢʝ ʧʦʚʦ-

ʜʞʝʥʥʷ ʦʙô̒ ʢʪʘ, ʷʢʝ ʢʝʨʫʻʪʴʩʷ ʧʦʜʽʷʤʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥ ̫ʨʝʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤ. 

8. ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ - ʩʧʝʮʽʘʣʴʥʠʡ ʨʽʟʥʦʚʠʜ ʜʽʘʛʨʘʤʠ ʩʭʝʤ 
ʩʪʘʥʽʚ, ʱʦ ʧʦʢʘʟʫʻ ʧʦʪʽʢ ʚʽʜ ʜʽʾ ʜʦ ʜʽʾ ʚʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ. ʎʽ ʜʽʘʛʨʘ-

ʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʠʥʘʤʽʯʥʝ ʧʦʜʘʥʥʷ ʩʠʩʪʝʤʠ. ɺʦʥʠ ʚʘʞʣʠʚʽ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥ ̫ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʽ ʚʠʜʽʣʷʶʪʴ ʧʦʪʽʢ ʢʝʨʫ-

ʚʘʥʥʷ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. 

9. ʂʦʤʧʦʥʝʥʪʥʘ ʜʽʘʛʨʘʤʘ ï ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʙʦʨʫ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʟʘ-

ʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʎ ̔ʜʽʘʛʨʘʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʪʠʯʥʝ 

ʧʦʜʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ. ɺʦʥʠ ʧʦʚô̫ ʟʘʥʽ ʟ ʜʘ̔ʛʨʘʤʘʤʠ ʢʣʘʩʽʚ, ʘ 

ʩʘʤʝ: ʫ ʢʦʤʧʦʥʝʥʪ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʢʣʘʩʽʚ, ʽʥʪʝʨ-

ʬʝʡʩʽʚ ʘʙʦ ʢʦʦʧʝʨʘʮʽʡ. 

10. ɼʽʘʛʨʘʤʘ ʨʦʟʤʽʱʝʥʥʷ (ʨʦʟʛʦʨʪʘʥʥʷ) ï ʢʦʥʬʽʛʫʨʘʮʽ ̫ʦʙʨʦʙʥʠʭ 

ʚʫʟʣʽʚ ʧʝʨʽʦʜʫ ʚʠʢʦʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʚ ʥʠʭ ʨʦʟʤʽʱʝ-

ʥ.̔ ʎʽ ʜʽʘʛʨʘʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʪʠʯʥʝ ʧʦʜʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʩʠʩʪʝ-

ʤʠ. ɺʦʥʠ ʧʦʚô̫ ʟʘʥʽ ʟ ʢʦʤʧʦʥʝʥʪʥʠʤʠ ʜʽʘʛʨʘʤʘʤʠ, ʘ ʩʘʤʝ: ʚʫʟʦʣ 

ʚʢʣʶʯʘʻ ʦʜʠʥ ʘʙʦ ʢʣ̔ʴʢʘ ʢʦʤʧʦʥʝʥʪʽʚ. 
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9.5. ʄʝʭʘʥʽʟʤʠ ʨʦʟʰʠʨʝʥʥʷ ʚ UML 

ʆʩʢʽʣʴʢʠ UML ï ʨʦʟʚʠʥʫʪʘ ʤʦʚʘ, ʷʢʘ ʤʘʻ ʚʝʣʠʢ ̔ʤʦʞʣʠʚʦʩʪʽ, ʪʦ-

ʤʫ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʝʷʢʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ 

ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ; ʚʦʥʘ ʧʨʠʧʫʩʢʘʻ ʢʦʥʪʨʦʣʴʦʚʘʥʽ 

ʨʦʟhʠʨʝʥʥʷ. ʄʝʭʘʥʽʟʤʘʤʠ ʨʦʟʰʠʨʝʥʥʷ ʚ UML  ̒ʦʙʤʝʞʝʥʥʷ, ʪʝʛʦʚʽ 

ʚʝʣʠʯʠʥʠ, ʩʪʝʨʝʦʪʠʧʠ. 

ʆʙʤʝʞʝʥʥʷ ʨʦʟʰʠʨʶʶʪʴ ʩʝʤʘʥʪʠʢʫ ʩʪʨʫʢʪʫʨʥʦʛʦ UML-ʙʣʦʢʘ, 

ʜʦʟʚʦʣʷʶʯʠ ʜʦʜʘʪʠ ʥʦʚʽ ʧʨʘʚʠʣʘ ʘʙʦ ʽʩʥʫʶʯʽ ʤʦʜʠʬʽʢʫʚʘʪʠ. ʆʙʤʝ-

ʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʦʚʦʛʦ ʨʷʜʢʘ, ʚʟʷʪʦʛʦ ʫ ʬʽʛʫʨʥʽ 

ʜʫʞʢʠ {}. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 9.16 ʚʚʦʜʠʪʴʩʷ ʧʨʦʩʪʝ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʘʪʨʠʙʫʪ çʨʝʟʫʣʴʪʘʪ ʢʣʘʩʫè ʢʣʘʩʫ çʮʠʢʣ ʨʦʟʨʘʭʫʥʢʫè. ʊʦʜʽ ʦʙʤʝ-

ʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʙʫʜʝ ʤʘʪʠ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ. ʂʨʽʤ 

ʪʦʛʦ, ʪʫʪ ʧʦʢʘʟʘʥʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʜʚʘ ʝʣʝʤʝʥʪʠ (ʜʚʽ ʘʩʦʮʽʘʮʽʾ); ʚʦʥʦ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʙʽʣʷ ʧʫʥʢʪʠʨʥʦʾ ʣʽʥʽʾ, ʱʦ ʩʧʦʣʫʯʘʻ ʝʣʝʤʝʥʪʠ, ʽ ʤʘʻ 

ʪʘʢʠʡ ʟʤʽʩʪ: ʚʣʘʩʥʠʢʦʤ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʭʫʥʢʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʥʽ ʦʨʛʘ-

ʥʽʟʘʮʽʷ, ʥ̔  ʧʝʨʩʦʥʘ. 

 

 
 
 

ʈʠʩ. 9.16. ʇʨʠʢʣʘʜʠ ʦʙʤʝʞʝʥʴ ʥʘ ʤʦʜʝʣʷʭ: 

ʘ ï ʧʨʦʩʪʝ ʦʙʤʝʞʝʥʥʷ;  ʙ ï ʦʙʤʝʞʝʥʥʷ ʥʘ ʜʝʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ 

 

ʊʝʛʦʚʘ ʚʝʣʠʯʠʥʘ ʨʦʟʰʠʨʶʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʽʚʝʣʴʥʦʛʦ UML-

ʙʣʦʢʘ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʚʦʨʠʪʠ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʢʦʥʢ-

ʨʝʪʥʦʛʦ ʝʣʝʤʝʥʪʘ. ɰʾ ʧʦʢʘʟʫʶʪʴ ʨʷʜʢʦʤ ʫ ʬʽʛʫʨʥʠʭ ʜʫʞʢʘʭ {}. ʈʷ-

ʜʦʢ ʤʘʻ ʚʠʛʣʷʜ: ʽʤô̫  ʪʝʛʦʚʦ ʾʚʝʣʠʯʠʥʠ = ʟʥʘʯʝʥʥʷ. ɯʥʦʜʽ (ʫ ʚʠʧʘʜʢʫ 

ʚʠʟʥʘʯʝʥʠʭ ʪʝʛʽʚ) ʚʢʘʟʫʻʪʴʩʷ ʣʠʰʝ ʽʤô̫  ʪʝʛʦʚʦʾ ʚʝʣʠʯʠʥʠ. 

ʇʨʠʢʣʘʜ 9.1. ʂʣʘʩ çʨʝʜʘʢʪʦʨ ʬʦʨʤʫʣè ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʠʡ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʢʘʟʽʚʢʠ ʥʘ ʡʦʛʦ ʚʝʨʩʽʶ ʡ ʘʚʪʦʨʘ ʰʣʷʭʦʤ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʪʝʛʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʚʝʨʩʽʶ ʡ ʘʚʪʦʨʘ ʧʝʚ-

ʥʠʭ ʙʣʦʢʽʚ (ʨʠʩ. 9.17). 

ʘ   

ʙ  

1...n 
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ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʥʽ ʜʦ ʙʫʜʴ-

ʷʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʣʦʢʘ (ʥʘʧʨʠʢʣʘʜ, 

ʜʦ ʢʣʘʩʫ) ʫʚʝʜʝʥʥʷʤ ʥʦʚʠʭ ʪʝʛʦʚʠʭ 

ʟʥʘʯʝʥʴ. 

ʉʪʝʨʝʦʪʠʧ (stereotype) ʨʦʟʰʠʨʶʻ 

ʩʣʦʚʥʠʢ ʤʦʚʠ, ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʥʦʚʽ ʚʠʜʠ ʩʪʨʫʢʪʫʨʥʠʭ ʙʣʦʢʽʚ, ʧʦʭʽʜʥʽ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʽ ʚʨʘʭʦʚʫʚʘʪʠ 

ʩʧʝʮʠʬʽʢʫ ʥʦʚʦʾ ʧʨʦʙʣʝʤʠ. ɽʣʝʤʝʥʪ ʟʽ ʩʪʝʨʝʦʪʠʧʦʤ  ̒ʚʘʨʽʘʮʽʻʶ ʽʩ-

ʥʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ, ʱʦ ʤʘʻ ʪʘʢʫ ʩʘʤʫ ʬʦʨʤʫ, ʘʣʝ ʚʽʜʨʟ̔ʥʷʻʪʴʩʷ ʧʦ 

ʩʫʪʽ. ʋ ʥʴʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʢʦʚʽ ʦʙʤʝʞʝʥʥʷ ʽ ʪʝʛʦʚʽ ʚʝʣʠʯʠʥʠ, 

ʘ ʪʘʢʦʞ ʽʥʰʝ ʚʽʟʫʘʣʴʥʝ ʧʦʜʘʥʥʷ. ɺʽʥ ʽʥʘʢʰʝ ʦʙʨʦʙʣʷʻʪʴʩʷ ʧʨʠ ʛʝʥʝ-

ʨʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ. ɺʽʜʦʙʨʘʞʘʶʪʴ ʩʪʝʨʝʦʪʠʧ ʽʤʝʥʝʤ, ʷʢʝ ʚʢʘ-

ʟʫʻʪʴʩʷ ʚ ʧʦʜʚʽʡʥʠʭ ʢʫʪʦʚʠʭ ʜʫʞʢʘʭ (ʘʙʦ ʚ ʢʫʪʦʚʠʭ ʣʘʧʢʘʭ). 

ʇʨʠʢʣʘʜʠ ʝʣʝʤʝʥʪʽʚ ʟʽ ʩʪʝʨʝʦʪʠʧʘʤʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.18. ʂʣʘʩ 

çɺʪʨʘʪʘ ʟʥʘʯʫʱʦʩʪʽè ʟʽ ʩʪʝʨʝʦʪʠʧʦʤ çexceptionè ʪʝʧʝʨ ʨʦʟʛʣʷʜʘʻʪʴ-

ʩʷ ̫ʢ ʩʧʝʮʽʘʣʴʥʠʡ ʢʣʘʩ, ʷʢʦʤʫ ʜʦʟʚʦʣʷʻʪʴʩʷ ʣʠʰʝ ʛʝʥʝʨʘʮʽʷ ʡ ʦʙʨʦʙ-

ʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʚʠʢʣʶʯʝʥʴ. ʆʩʦʙʣʠʚʽ ʤʦʞʣʠʚʦʩʪʽ ʤʝʪʘʢʣʘʩʫ ʦʪʨʠ-

ʤʘʚ ʢʣʘʩ çʦʧʠʩè. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʝʨʝʦʪʠʧʫ çcallè ʜʦ ʚʽʜʥʦʰʝʥʥʷ  

ʟʘʣʝʞʥʦʩʪʽ ʚʥʦʩʠʪʴ ʫ ʥʴʦʛʦ ʥʦʚʠʡ ʟʤʽʩʪ. 

 

 

ʈʠʩ. 9.18. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʝʨʝʦʪʠʧʽʚ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʭʘʥʽʟʤʠ ʨʦʟʰʠʨʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʘʜʘʧʪʫʚʘʪʠ 

UML ʧʽʜ ʧʦʪʨʝʙʠ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʝʢʪʽʚ ʽ ʧʽʜ ʥʦʚʽ ʧʨʦʛʨʘʤʥʽ ʪʝʭʥʦ-

ʣʦʛʽʾ. ʄʦʞʣʠʚʝ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʙʣʦʢʽʚ, ʤʦʜʠʬʽʢʘʮʽʷ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʽʩʥʫʶʯʠʭ ʙʣʦʢʽʚ ʽ ʥʘʚʽʪʴ ʟʤʽʥʘ ʾʭ ʩʝʤʘʥʪʠʢʠ. ɼʫʞʝ 

ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʚʚʝʜʝʥʥʷ ʨʦʟʰʠʨʝʥʴ. 

9.6. ʉʪʘʪʠʯʥʽ ʤʦʜʝʣʽ  
ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʉʪʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʜʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤ ʫ ʪʝʨ-

ʤʽʥʘʭ ʙʘʟʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʙʣʦʢʽʚ ʽ ʾʭ ʚʽʜʥʦʰʝʥʴ. ʉʪʘʪʠʯʥʽʩʪʴ ʮʠʭ 

 

ʈʠʩ. 9.17. ɿʘʩʪʦʩʫʚʘʥʥʷ  

ʨʦʟʰʠʨʝʥʥʷ ʢʣʘʩʫ 
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ʤʦʜʝʣʝʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʥʠʭ ʥʝ ʧʦʢʘʟʫʻʪʴʩʷ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʩʠʩ-

ʪʝʤʠ ʚ ʯʘʩʽ. ʈʘʟʦʤ ʟ ʪʠʤ ʚʘʨʪʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʮʽ ʤʦʜʝʣʽ ʤʽʩʪʷʪʴ ʥʝ 

ʣʠʰʝ ʩʪʨʫʢʪʫʨʥʽ ʦʧʠʩʠ, ʘʣʝ ʡ ʦʧʠʩ ʦʧʝʨʘʮʽʡ, ʱʦ ʨʝʘʣʽʟʦʚʫʶʪʴ  

ʟʘʜʘʥʝ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʧʦʜʘʥʥʷ ʩʪʘʪʠ-

ʯʥʠʭ ʤʦʜʝʣʝʡ  ̒ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ. ɺʝʨʰʠʥʠ ʜʽʘʛʨʘʤ ʢʣʘʩʽʚ ʥʘʚʘʥʪʘ-

ʞʝʥʽ ʢʣʘʩʘʤʠ, ʘ ʜʫʛʠ (ʨʝʙʨʘ) ï ʾʭ ʚʽʜʥʦʰʝʥʥʷʤ. ɼʽʘʛʨʘʤʠ  

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ:  

ï ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʜʣʷ ʫʢʘʟʘʥʥʷ ʨʦʣʝʡ ʽ ʦʙʦʚô̫ ʟʢʽʚ ʩʫʪʥʦʩʪʝʡ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ; 

ï ʫ ʭʦʜʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ ʬʽʢʩʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʢʣʘʩʽʚ, ʷʢʽ ʬʦʨʤʫ-

ʶʪʴ ʩʠʩʪʝʤʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. 

ɺʝʨʰʠʥʠ ʚ ʜʽʘʛʨʘʤʘʭ ʢʣʘʩʽʚ ï ʢʣʘʩ. ɯʤô̫  ʢʣʘʩʫ ʚʢʘʟʫʻʪʴʩʷ ʟʘʚ-

ʞʜʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʦʧʝʨʘʮʽʾ ï ʚʠʙʽʨʢʦʚʦ. ʇʝʨʝʜʙʘʯʝʥʦ ʟʘʜʘʥʥʷ  

ʦʙʣʘʩʪʽ ʜʽʾ ʚʣʘʩʪʠʚʦʩʪʽ (ʦʧʝʨʘʮʽʾ). ʗʢʱʦ ʚʣʘʩʪʠʚʽʩʪʴ ʧʽʜʢʨʝʩʣʶʻʪʴ-

ʩ,̫ ʾʾ ʦʙʣʘʩʪʶ ʜʽʾ  ̒ʢʣʘʩ, ʫ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʣʘʩʪʶ ʜʽʾ  ̒ʝʢʟʝʤ-

ʧʣʷʨ (ʨʠʩ. 9.19). ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ ʡʦʛʦ ʝʢʟʝʤʧʣʷʨʠ (ʦʙô̒ ʢʪʠ) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʛʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʫ ʧʨʦʪʠʚʥʦʤʫ 

ʚʠʧʘʜʢʫ ʢʦʞʥʠʡ ʝʢʟʝʤʧʣʷʨ ʤʘʻ ʩʚʦʻ ʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ. 

 

 

ʈʠʩ. 9.19. ɺʣʘʩʪʠʚʦʩʪʽ ʨʽʚʥʽʚ ʢʣʘʩʫ ʪʘ ʝʢʟʝʤʧʣʷʨʘ 

 

ɺʣʘʩʪʠʚʦʩʪʽ. ɿʘʛʘʣʴʥʠʡ ʩʠʥʪʘʢʩʠʩ ʧʦʜʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʻ ʚʠʛʣʷʜ 

 

ɺʠʜʠʤʽʩʪʴ ɯʤô̫  [ʄʥʦʞʠʥʥʽʩʪʴ]: ʊʠʧ = ʇʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ  

{ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ} 

 

ʄʦʚʘ UML ʤʘʻ ʪʨʠ ʨʽʚʥʽ ʚʠʜʠʤʦʩʪʽ: 

public ï ʚʣʘʩʪʠʚʽʩʪʴ (ʦʧʝʨʘʮʽ)̫ ʢʣʘʩʫ, ʷʢʫ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʙʫʜʴ-ʷʢʠʡ ʢʣʽʻʥʪ; 

protected ï ʚʣʘʩʪʠʚʽʩʪʴ (ʦʧʝʨʘʮʽ)̫, ʷʢʫ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʙʫʜʴ-ʷʢʠʡ ʥʘʱʘʜʦʢ ʢʣʘʩʫ;  

private ï ʚʣʘʩʪʠʚʽʩʪʴ (ʦʧʝʨʘʮʽʷ), ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫ ̒ʩʘʤ ʢʣʘʩ. 

ʗʢʱʦ ʚʠʜʠʤʽʩʪʴ ʥʝ ʟʘʟʥʘʯʝʥʦ, ʚʚʘʞʘʶʪʴ, ʱʦ ʚʣʘʩʪʠʚʽʩʪʴ ʦʛʦʣʦ-

ʰʝʥʦ ʟ ʚʠʜʠʤʽʩʪʶ public. 
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ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʶʪʴ ʪʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
changeable ï ʥʝʤʘʻ ʦʙʤʝʞʝʥʴ ʥʘ ʤʦʜʠʬʽʢʘʮʽʶ ʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠ-

ʚʦʩʪʽ; 
addOnly ï ʜʣʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʟ ʤʥʦʞʠʥʥʽʩʪʶ, ʙʽʣʴʰʦʶ ʚʽʜ ʦʜʠ-

ʥʠʮʽ; ʜʦʜʘʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʥʽ, ʘʣʝ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ 
ʟʥʘʯʝʥʥʷ ʥʝ ʤʦʞʝ ʚʽʜʜʘʣʷʪʠʩʷ ʘʙʦ ʟʤʽʥʶʚʘʪʠʩʷ; 

frozen ï ʧʽʩʣʷ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʦʙô̒ ʢʪʘ ʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝ ʟʤʽ-
ʥʶʻʪʴʩʷ. 
ʗʢʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝ ʟʘʟʥʘʯʝʥʘ, ʚʚʘʞʘʶʪʴ, ʱʦ ʚʣʘʩʪʠʚʽʩʪʴ 

ʦʛʦʣʦʰʝʥʘ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ changeable. 
ʇʨʠʢʣʘʜ 9.2. ʆʛʦʣʦʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ: 
1) ʜʨʫʢ ï ʣʠʰʝ ʽʤô̫;  
2) + ʜʨʫʢ ï ʚʠʜʠʤʽʩʪʴ ʽ ʽʤô̫ ; 
3) ʧʦʯʘʪʦʢ: ʢʦʦʨʜʠʥʘʪʠ ï ʽʤô̫ ʽ ʪʠʧ;  
4) ʽʤô̫ ʧʨʽʟʚʠʱʝ [0..1]: String ï ʦʛʦʣʦʰʝʥʽ ʽʤô̫, ʤʥʦʞʠʥʥʽʩʪʴ, 

ʪʠʧ; 
5) ʣʽʚʠʡ ʢʫʪ: ʢʦʦʨʜʠʥʘʪʠ=(0, 10) ï ʦʛʦʣʦʰʝʥʽ ʽʤô̫, ʪʠʧ, ʧʦʯʘʪʢʦ-

ʚʝ ʟʥʘʯʝʥʥʷ; 
6) ʩʫʤʘ: Integer { frozen}  ï ʽʤô̫ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʆʧʝʨʘʮʽʾ. ɿʘʛʘʣʴʥʠʡ ʩʠʥʪʘʢʩʠʩ ʧʦʜʘʥʥʷ ʦʧʝʨʘʮʽʾ ʤʘʻ ʚʠʛʣʷʜ 
 

ɺʠʜʠʤʽʩʪʴ ɯʤô̫  (ʉʧʠʩʦʢ ʇʘʨʘʤʝʪʨʽʚ): ʪʠʧ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ 
{ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ} 

 

ʇʨʠʢʣʘʜ 9.3. ʆʛʦʣʦʰʝʥʥʷ ʦʧʝʨʘʮʽʡ: 
ʟʘʧʠʩʘʪʠ ï ʣʠʰʝ ʽʤô̫ ; 
+ ʟʘʧʠʩʘʪʠ ï ʦʛʣʦʰʝʥʽ ʚʠʜʠʤʽʩʪʴ ʪʘ ʽʤô̫ ; 
ʟʘʨʝʻʩʪʨʫʚʘʪʠ (ʽ: ɯʤô̫, ʧ: ʇʨʽʟʚʠʱʝ) ï ʽʤô̫ ʽ ʧʘʨʘʤʝʪʨʠ; 
ʙʘʣʘʥʩ ʨʘʭʫʥʢʘ ( ) : Integer ï ʽʤô̫ ʽ ʪʠʧ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ; 
ʥʘʛʨʽʚʘʪʠ ( ) (guarded) ï ʽʤô̫ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 
ʋ ʩʠʛʥʘʪʫʨʽ ʦʧʝʨʘʮʽʾ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʥʫʣʴ ʘʙʦ ʙʽʣʴʰʝ ʧʘʨʘʤʝʪʨʽʚ, 

ʬʦʨʤʘ ʧʦʜʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ʤʘʻ ʪʘʢʠʡ ʩʠʥʪʘʢʩʠʩ: 
 

ʅʘʧʨʷʤʦʢ ɯʤô̫  : ʊʠʧ = ɿʥʘʯʝʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ 
 

ɽʣʝʤʝʥʪ ʅʘʧʨʷʤʦʢ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʦʜʥʝ ʟ ʪʘʢʠʭ ʟʥʘʯʝʥʴ: 
in ï ʚʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ, ʥʝ ʤʦʞʝ ʤʦʜʠʬʽʢʫʚʘʪʠʩʷ; 
out ï ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ, ʤʦʞʝ ʤʦʜʠʬʽʢʫʚʘʪʠʩʷ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʦʙô̒ ʢʪʘ; 

inout ï ʚʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ, ʤʦʞʝ ʤʦʜʠʬʽʢʫʚʘʪʠʩʷ. 
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ʇʨʠʧʫʩʪʠʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʝʨʘʮʽʡ: 

leaf ï ʢʽʥʮʝʚʘ ʦʧʝʨʘʮʽʷ, ʦʧʝʨʘʮʽʷ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʣʽʤʦʨʬʥʦ ʁʽ ʥʝ 

ʤʦʞʝ ʧʝʨʝʚʠʟʥʘʯʘʪʠʩʷ (ʫ ʣʘʥʮʶʞʢʫ ʩʧʘʜʢʫʚʘʥʥʷ); 

isQuery ï ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʥʝ ʟʤʽʥʶʻ ʩʪʘʥʠ ʦʙô̒ ʢʪʘ; 

sequential ï ʫ ʢʦʞʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚ ʦʙô̒ ʢʪ ʥʘʜʭʦʜʠʪʴ ʣʠʰʝ 

ʦʜʠʥ ʚʠʢʣʠʢ ʦʧʝʨʘʮʽʡ. ʗʢ ʥʘʩʣʽʜʦʢ ʫ ʢʦʞʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚʠʢʦʥʫ-

ʻʪʴʩʷ ʣʠʰʝ ʦʜʥʘ ʦʧʝʨʘʮʽʷ ʦʙô̒ ʢʪʘ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʜʦʧʫʩʪʠʤʠʡ 

ʪʽʣʴʢʠ ʦʜʠʥ ʧʦʪʽʢ ʚʠʢʣʠʢʽʚ (ʧʦʪʽʢ ʢʝʨʫʚʘʥʥʷ); 

guarded ï ʧʨʠʧʫʩʢʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʙô̒ ʢʪ ʜʝʢ̔-

ʣʴʢʦʭ ʚʠʢʣʠʢʽʚ, ʘʣʝ ʚ ʢʦʞʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʦʙʨʦʙʣʷʻʪʴʩʷ ʣʠʰʝ ʦʜʠʥ 

ʚʠʢʣʠʢ ʦʭʦʨʦʥʶʚʘʥʦʾ ʦʧʝʨʘʮʽʾ. ʊʦʙʪʦ ʧʘʨʘʣʝʣʴʥʽ ʧʦʪʦʢʠ ʢʝʨʫʚʘʥʥʷ 

ʚʠʢʦʥʫʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ (ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʽʱʝʥʥʷ ʚʠʢʣʠʢʽʚ ʫ ʯʝʨʛʫ); 

concurrent ï ʚ ʦʙô̒ ʢʪ ʥʘʜʭʦʜʠʪʴ ʢʽʣʴʢʘ ʧʦʪʦʢʽʚ ʚʠʢʣʠʢʽʚ ʦʧʝʨʘ-

ʮʽʡ (ʟ ʧʘʨʘʣʝʣʴʥʠʭ ʧʦʪʦʢʽʚ ʢʝʨʫʚʘʥʥʷ). ɼʦʟʚʦʣʷʻʪʴʩʷ ʦʜʥʦʯʘʩʥʝ  

(ʽ ʤʥʦʞʠʥʥʝ) ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ. ʄʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ ʪʘʢʽ ʦʧʝʨʘ-

ʮʽʾ  ̒ʘʪʦʤʘʨʥʠʤʠ.  

ʆʨʛʘʥʽʟʘʮʽʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʦʧʝʨʘʮʽʡ. ɺʽʜʦʤʦ, ʱʦ ʧʽʢʪʦʛʨʘʤʘ 

ʢʣʘʩʫ ʚʢʣʶʯʘʻ ʪʨʠ ʩʝʢʮʽʾ (ʽʤô̫, ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʦʧʝʨʘʮʽʾ). ʇʦʨʦʞʥʷ 

ʩʝʢʮʽʷ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʣʘʩ ʥʝ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʙʦ ʦʧʝʨʘʮʽʡ, ʧʨʦʩ-

ʪʦ ʚ ʮʝʡ ʤʦʤʝʥʪ ʚʦʥʠ ʥʝ ʚʢʘʟʫʶʪʴʩʷ. ʄʦʞʥʘ ʷʚʥʦ ʚʠʟʥʘʯʠʪʠ ʥʘʚ̫-

ʥʽʩʪʴ ʫ ʢʣʘʩʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʙʦ ʘʪʨʠʙʫʪʽʚ. ɼʣʷ 

ʮʴʦʛʦ ʚ ʢʽʥʮʽ ʧʦʢʘʟʘʥʦʛʦ ʩʧʠʩʢʫ ʩʪʘʚʣʷʪʴʩʷ ʪʨʠ ʢʨʘʧʢʠ. ʗʢ ʧʦʢʘʟʘ-

ʥʦ ʥʘ ʨʠʩ. 9.20, ʫ ʜʦʚʛʠʭ ʩʧʠʩʢʘʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʦʧʝʨʘʮʽʡ ʜʦʟʚʦʣʷ-

ʻʪʴʩʷ ʫʛʨʫʧʦʚʘʥʥʷ ï ʢʦʞʥʘ ʛʨʫʧʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʚʦʛʦ ʩʪʝʨʝʦʪʠʧʫ. 

 

 

ʈʠʩ. 9.20. ʉʪʝʨʝʦʪʠʧʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʘʩʫ 

 

ɸʩʦʮʽʘʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʨʫʢʪʫʨʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʝʢʟʝʤʧʣʷ-

ʨʘʤʠ ʢʣʘʩʽʚ, ʪʦʙʪʦ ʟô̒ ʜʥʘʥʥʷ ʦʙô̒ ʢʪ̔ʚ. ʂʦʞʥʘ ʘʩʦʮʽʘʮʽʷ ʤʦʞʝ ʤʘʪʠ 

ʤʽʪʢʫ - ʽʤô̫, ʱʦ ʦʧʠʩʫʻ ʧʨʠʨʦʜʫ ʚʽʜʥʦʰʝʥʴ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ  

ʨʠʩ. 9.21, ʽʤʝʥʽ ʤʦʞʥʘ ʜʦʜʘʪʠ ʥʘʧʨʷʤʦʢ. 
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ʈʠʩ. 9.21. ɸʩʦʮʽʘʮʽʷ ʟ ʽʤʝʥʝʤ 

 

ʂʦʣʠ ʢʣʘʩ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʘʩʦʮʽʘʮʽʾ, ʚʽʥ ʚʽʜʽʛʨʘʻ ʱʦʜʦ ʥʝʾ ʧʝʚʥʫ 

ʨʦʣʴ. ʈʦʣʴ ʚʠʟʥʘʯʘʻ, ʷʢ ʧʦʜʘ̒ʪʴʩʷ ʢʣʘʩ ʥʘ ʦʜʥʦʤʫ ʢʽʥʮʽ ʘʩʦʮʽʘʮʽʾ  

ʚʽʜʥʦʩʥʦ ʢʣʘʩʫ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʽʥʮʽ ʘʩʦʮʽʘʮʽʾ  

(ʨʠʩ. 9.22). 

 

 

ʈʠʩ. 9.22. ʈʦʣʽ ʢʣʘʩʽʚ 

 

ʆʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʢʣʘʩ ʫ ʨʽʟʥʠʭ ʘʩʦʮʽʘʮʽʷʭ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʨʽʟʥʽ 

ʨʦʣʽ. ʏʘʩʪʦ ʚʘʞʣʠʚʦ ʟʥʘʪʠ, ʷʢ ʙʘʛʘʪʦ ʦʙô̒ ʢʪʽʚ ʤʦʞʝ ʟô̒ ʜʥʫʚʘʪʠʩʷ 

ʯʝʨʝʟ ʝʢʟʝʤʧʣʷʨ ʘʩʦʮʽʘʮʽʾ. ʎʷ ʢʽʣʴʢʽʩʪʴ ʥʘʟʠʚʘʻʪʴʩʷ ʭʠʙʥʽʩʪʶ ʨʦʣʽ ʚ 

ʘʩʦʮʽʘʮʽʾ, ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʠʨʘʟʫ, ʱʦ ʟʘʜʘʻ ʜʽʘʧʘʟʦʥ ʚʝʣʠʯʠʥ 

ʘʙʦ ʦʜʥʫ ʚʝʣʠʯʠʥʫ (ʨʠʩ. 9.23). 

 

 

ʈʠʩ. 9.23. ʇʦʪʫʞʥʽʩʪʴ 
 

ɿʘʧʠʩ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʦʜʥʦʤʫ ʢʽʥʮʽ ʘʩʦʮʽʘʮʽʾ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ 

ʦʙô̒ ʢʪʽʚ, ʱʦ ʟô̒ ʜʥʫʶʪʴʩʷ ʟ ʢʦʞʥʠʤ ʦʙô̒ ʢʪʦʤ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʽʥ-

ʮʽ ʘʩʦʮʽʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʟʘʜʘʪʠ ʪʘʢʽ ʚʘʨʽʘʥʪʠ ʧʦʪʫʞʥʦʩʪʽ: 

5 ï ʪʦʯʥʦ ʧô̫ ʪʴ; 

ʥʝʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ; 

0..* - ʥʫʣʴ ʘʙʦ ʙʽʣʴʰʝ; 

1..* - ʦʜʠʥ ʘʙʦ ʙʽʣʴʰʝ; 

3..7 - ʧʝʚʥʠʡ ʜʽʘʧʘʟʦʥ; 

1..3, 7 - ʧʝʚʥʠʡ ʜʽʘʧʘʟʦʥ ʘʙʦ ʯʠʩʣʦ. 

ɼʦʩʠʪʴ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʪʘʢʘ ʧʨʦʙʣʝʤʘ ï ʷʢ ʜʣʷ ʦʙô̒ ʢʪʘ ʥʘ ʦʜʥʦʤʫ 

ʢʽʥʮʽ ʘʩʦʮʽʘʮʽʾ ʚʠʜʽʣʠʪʠ ʥʘʙʽʨ ʦʙô̒ ʢʪʽʚ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʽʥʮʽ. ʅʘ-

ʧʨʠʢʣʘʜ, ʨʦʟʛʣʷʥʝʤʦ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʙʘʥʢʦʤ ʽ ʢʣʽʻʥʪʦʤ ð ʚʢʣʘʜʥʠ-

ʢʦʤ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.24, ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʘʩʦʮʽʘʮʽʷ ʤʽʞ ʢʣʘ-

1...n 
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ʩʦʤ çʙʘʥʢè ʽ ʢʣʘʩʦʤ çʢʣʽʻʥʪè. çɹʘʥʢè ʽʜʝʥʪʠʬʽʢʫʻ ʢʦʥʢʨʝʪʥʦʛʦ 

çʢʣʽʻʥʪʘè ʟʘ çʥʦʤʝʨʦʤ ʨʘʭʫʥʢʘè. ʊʦʜʽ çʥʦʤʝʨ ʨʘʭʫʥʢʘè  ̒ʘʪʨʠʙʫ-

ʪʦʤ ʘʩʦʮʽʘʮʽʾ. ɺʽʥ ʥʝ  ̒ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ çʢʣʽʻʥʪʘè, ʦʩʢʽʣʴʢʠ çʢʣʽʥ̒-

ʪʫè ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ ʟʥʘʪʠ ʩʣʫʞʙʦʚʽ ʧʘʨʘʤʝʪʨʠ ʡʦʛʦ ʨʘʭʫʥʢʘ. ʊʝʧʝʨ 

ʜʣʷ ʝʢʟʝʤʧʣʷʨʘ çʙʘʥʢʫè ʽ ʟʥʘʯʝʥʥʷ çʥʦʤʝʨʘ ʨʘʭʫʥʢʘè ʤʦʞʥʘ ʚʠʷʚʠ-

ʪʠ ʥʫʣʴ ʘʙʦ ʦʜʠʥ ʝʢʟʝʤʧʣʷʨ çʢʣʽʻʥʪʘè. ɺ UML ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʚʚʦʜʠʪʴʩʷ ʢʚʘʣʽʬʽʢʘʪʦʨ ï ʘʪʨʠʙʫʪ ʘʩʦʮʽʘʮʽʾ, ʟʥʘʯʝʥʥʷ 

ʷʢʦʛʦ ʚʠʜʽʣʷʶʪʴ ʥʘʙʽʨ ʦʙô̒ ʢʪʽʚ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʦʙô̒ ʢʪʦʤ ʯʝʨʝʟ ʘʩʦʮʽʘ-

ʮʽʶ. ʂʚʘʣʽʬʽʢʘʪʦʨ ʟʦʙʨʘʞʫʻʪʴʩʷ ʤʘʣʠʤ ʧʨʷʤʦʢʫʪʥʠʢʦʤ, ʟô̒ʜʥʘʥʠʤ 

ʟ ʢʽʥʮʝʤ ʘʩʦʮʽʘʮʽʾ. ʋ ʧʨʷʤʦʢʫʪʥʠʢ ʫʧʠʩʫʻʪʴʩʷ ʚʣʘʩʪʠʚʽʩʪʴ ï ʘʪʨʠ-

ʙʫʪ ʘʩʦʮʽʘʮʽʾ.  

 

 

ʈʠʩ. 9.24. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʚʘʣʽʬʽʢʘʪʦʨʘ 

 

ʂʨʽʤ ʪʦʛʦ, ʨʦʣʽ ʚ ʘʩʦʮʽʘʮʽʷʭ ʤʦʞʫʪʴ ʤʘʪʠ ʧʦʟʥʘʯʢʠ ʚʠʜʠʤʦʩʪʽ. 

ʅʘ ʢʽʥʮʽ ʘʩʦʮʽʘʮʽʾ ʤʦʞʥʘ ʟʘʜʘʪʠ ʪʨʠ ʨʽʚʥʽ ʚʠʜʠʤʦʩʪʽ, ʜʦʜʘʶʯʠ ʩʠʤ-

ʚʦʣ ʚʠʜʠʤʦʩʪʽ ʜʦ ʽʤô̫ ʨʦʣʽ: 

ï ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʣʷ ʨʦʣʽ ʟʘʜʘʻʪʴʩʷ ʧʫʙʣʽʯʥʘ ʚʠʜʠʤʽʩʪʴ (public);  

ï ʚʠʜʠʤʽʩʪʴ (private) ʫʢʘʟʫʻ, ʱʦ ʦʙô̒ ʢʪʠ ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʙʫʜʴ-

ʷʢʠʭ ʦʙô̒ ʢʪ̔ʚ ʧʦʟʘ ʘʩʦʮʽʘʮʽʻʶ; 

ï ʟʘʭʠʱʝʥʘ ʚʠʜʠʤʽʩʪʴ (protected) ʫʢʘʟʫʻ, ʱʦ ʦʙô̒ ʢʪʠ ʥʝʜʦʩʪʫʧʥʽ 

ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʦʙôʻʢʪʽʚ ʧʦʟʘ ʘʩʦʮʽʘʮʽʻʶ, ʟʘ ʚʠʥʷʪʢʦʤ ʥʘʱʘʜʢʽʚ ʪʦʛʦ 

ʢʣʘʩʫ, ʱʦ ʟʘʟʥʘʯʝʥʠʡ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʥ̔ʮʽ ʘʩʦʮʽʘʮʽʾ.  

ɸʩʦʮʽʘʮʽʾ ʫ ʤʦʚʽ UML ʤʦʞʫʪʴ ʤʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 9.25, ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʽʚ-

ʘʩʦʮʽʘʮʽʡ. ʎʽ ʢʣʘʩʠ ʩʧʦʣʫʯʘʶʪʴʩʷ ʟ ʣʽʥʽʻ  ʁʘʩʦʮʽʘʮʽʾ ʧʫʥʢʪʠʨʥʦʶ 

ʣʽʥʽʻʶ ʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʢʣʘʩʠ ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʩʦʮʽʘʮʽʡ ʘʙʦ ʷʢ 

ʘʩʦʮʽʘʮʽʾ ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʣʘʩʽʚ. ɺʣʘʩʪʠʚʦʩʪʽ ʢʣʘʩʫ-ʘʩʦʮʽʘʮʽʾ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʴ ʥʝ ʦʜʠʥ, ʘ ʧʘʨʠ ʦʙôʻʢʪʽʚ; ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ï ʧʘʨʘ ʝʢʟʝʤ-

ʧʣʷʨʽʚ, çʣʽʢʘʨè ʽ çʢʣʥ̔ʽʢʘè. 

ɺʽʜʥʦʰʝʥʥ ̫ʘʛʨʝʛʘʮʽʾ ʽ ʢʦʤʧʦʟʠʮʽʾ ʚ UML ʫʚʘʞʘʶʪʴʩʷ ʨʽʟʥʦʚʠ-

ʜʘʤʠ ʘʩʦʮʽʘʮʽʾ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʤʠ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ  

ʚʽʜʥʦʰʝʥʴ ʤʽʞ çʮʽʣʠʤè (ʘʛʨʝʛʘʪʦʤ) ʽ ʡʦʛʦ çʯʘʩʪʠʥʘʤʠè. ɸʛʨʝʛʘʮʽʷ 

ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʟʘ ʧʦʩʠʣʘʥʥʷʤ (ʚ ʘʛʨʝʛʘʪ ʚʢʣʶʯʝʥʽ ʣʠʰʝ ʧʦʢʘʞ-

ʯʠʢʠ ʥʘ ʯʘʩʪʠʥʽ), ʢʦʤʧʦʟʠʮʽʷ ï ʚʽʜʥʦʰʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʚʢʣʶʯʝʥʥʷ  

(ʚ ʘʛʨʝʛʘʪ ʚʢʣʶʯʝʥʽ ʩʘʤʽ ʯʘʩʪʠʥʠ). 

0...n 
n 
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ʈʠʩ. 9.25. ʂʣʘʩ-ʘʩʦʮʽʘʮʽʷ 

 
ɿʘʣʝʞʥʽʩʪʴ  ̒ʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʢʣʽʻʥʪʦʤ (ʟʘʣʝʞʥʠʤ ʝʣʝʤʝʥʪʦʤ)  

ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ (ʥʝʟʘʣʝʞʥʠʤ ʝʣʝʤʝʥʪʦʤ). ʆʧʝʨʘʮʽʾ ʢʣʽʻʥʪʘ: 
ï ʚʠʢʣʠʢʘʶʪʴ ʦʧʝʨʘʮʽʾ ʧʦʩʪʘʯʘʣʴʥʠʢʘ; 
ï ʤʘʶʪʴ ʩʠʛʥʘʪʫʨʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʢʣʘʩʫ ʧʦʩʪʘʯʘʣʴʥʠʢʘ, ʧʦʚʝʨʪʘ-
ʪʁʴʩʷ ʫ ʟʥʘʯʝʥʥ ̫ʘʙʦ ʘʨʛʫʤʝʥʪʠ. 
ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 9.26 ʧʦʢʘʟʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʢʣʘʩʫ çɿʘʤʦʚʣʝʥ-

ʥʷè ʚʽʜ ʢʣʘʩʫ çʂʥʠʛʘè, ʦʩʢʽʣʴʢʠ çʂʥʠʛʘè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʧʝ-
ʨʘʮʽʷʭ çʆʧʨʘʮʶʚʘʪʠ ʟʘʤʦʚʣʝʥʥʷè, çʉʪʚʦʨʠʪʠè ʽ çɺʠʜʘʣʠʪʠè ʢʣʘʩʫ 
çɿʘʤʦʚʣʝʥʥʷè, ʘ ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ, ʷʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʢʣʘʩ çʧʝʨʝʛʣʷʜ 
ʟʘʤʦʚʣʝʥʥʷè ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʣʘʩ çɿʘʤʦʚʣʝʥʥʷè, ʷʢʠʡ ʥʝ ʤʘʻ ʚʽʜʦʤʦʩ-
ʪʝʡ ʧʨʦ çʇʝʨʝʛʣʷʜ ʟʘʤʦʚʣʝʥʥʷè; ʟʘʣʝʞʥʽʩʪʴ ʧʦʟʥʘʯʝʥʦ ʩʪʝʨʝʦʪʠʧʦʤ 
çfriend permissionè, ʱʦ ʨʦʟʰʠʨʶʻ ʧʨʦʩʪʫ ʟʘʣʝʞʥʽʩʪʴ ʧʝʚʥʦ  ʁ 
ʤʦʚʦʶ. ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪ ̔ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʝ. 
ʅʘʪʝʧʝʨ ʤʦʚʘ ʧʝʨʝʜʙʘʯʘʻ 17 ʨʽʟʥʦʚʠʜʽʚ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʨʦʟʨʽʟʥʷ-
ʶʪʴʩʷ ʩʪʝʨʝʦʪʠʧʘʤʠ. 

 

 

ʈʠʩ. 9.26. ɺʽʜʥʦʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 

 

ʋʟʘʛʘʣʴʥʝʥʥʷ - ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʘʛʘʣʴʥʠʤ ʧʨʝʜʤʝʪʦʤ (ʙʘʪʴʢʽʚ-
ʩʴʢʠʤ ʢʣʘʩʦʤ) ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʨʽʟʥʦʚʠʜʦʤ ʮʴʦʛʦ ʧʨʝʜʤʝʪʘ  
(ʧʽʜʢʣʘʩʦʤ). ʇʽʜʢʣʘʩ ʤʦʞʝ ʤʘʪʠ ʦʜʥʦʛʦ ʙʘʪʴʢʘ (ʦʜʠʥ ʙʘʪʴʢʽʚʩʴʢʠʡ 
ʢʣʘʩ) ʘʙʦ ʢʽʣʴʢʘ ʙʘʪʴʢʽʚ (ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʣʘʩʽʚ) ï ʤʥʦʞʠʥʥʝ ʩʧʘʜʢʫ-
ʚʘʥʥʷ (ʨʠʩ. 9.27). 
ʄʥʦʞʠʥʥʝ ʩʧʘʜʢʫʚʘʥʥʷ ʩʢʣʘʜʥʝ ʽ ʥʝʙʝʟʧʝʯʥʝ, ʤʘʻ ʙʘʛʘʪʦ çʧʜ̔-

ʚʦʜʥʠʭ ʢʘʤʝʥʽʚè. ʅʘʧʨʠʢʣʘʜ, ʧʽʜʢʣʘʩ çʃʽʪʘʢ-ʚʠʥʠʱʫʚʘʯè ʥʝ ʩʣʽʜ 
ʨʦʙʠʪʠ ʚʽʜ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʣʘʩʽʚ çʃʽʪʘʢè ʽ çʈʘʢʝʪʘè. ʎʝ ʪʠʧʦʚʝ ʥʝ-
ʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʥʦʞʠʥʥʦʛʦ ʩʧʘʜʢʫʚʘʥʥʷ: ʥʘʱʘʜʦʢ ʫʩʧʘ-

1...n 
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ʜʢʦʚʫʻ ʚʩʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜ ʡʦʛʦ ʙʘʪʴʢʘ, ʧʦʧʨʠ ʪʝ, ʱʦ ʥʝ ʚʩʽ ʚʣʘʩʪʠ-
ʚʦʩʪʽ ʟʘʩʪʦʩʦʚʥʽ ʜʦ ʥʘʱʘʜʢʘ. ʆʯʝʚʠʜʥʦ, ʱʦ çʃʽʪʘʢ-ʚʠʥʠʱʫʚʘʯè  
 ̒çʃʽʪʘʢʦʤè, ʘʣʝ ʥʝ  ̒çʈʘʢʝʪʦʶè, ʪʦʤʫ ʱʦ ʨʘʢʝʪʘ ʤʘʻ ʦʙʤʝʞʝʥʠʡ ʨʝʩʫʨʩ. 

 

 

ʈʠʩ. 9.27. ʄʥʦʞʠʥʥʝ ʩʧʘʜʢʫʚʘʥʥʷ 

 

ʑʝ ʙʽʣʴʰ ʩʢʣʘʜʥʝ ʩʧʘʜʢʫʚʘʥʥʷ ʚʽʜ ʜʚʦʭ ʢʣʘʩʽʚ, ʱʦ ʤʘʶʪʴ ʟʘʛʘʣʴ-

ʥʦʛʦ ʙʘʪʴʢʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʷʪʴʩʷ ʨʦʤʙʦʧʦʜʽʙʥʽ ˇʨʘʪʢʠ ʩʧʘʜ-

ʢʫʚʘʥʥʷ (ʨʠʩ. 9.28). 

 

 

ʈʠʩ. 9.28. ʈʦʤʙʦʧʦʜʽʙʥʽ ˇʨʘʪʢʠ ʩʧʘʜʢʫʚʘʥʥʷ 

 

ʋ ʧʽʜʢʣʘʩʘʭ çʄʘʰʠʥʘè ʽ çʃ̔ ʪʘʣʴʥʠʡ ʘʧʘʨʘʪè ʦʧʝʨʘʮʽʷ çʩʪʨʽʣʷ-

ʪʠè ʩʫʧʝʨʢʣʘʩʫ çʇʨʠʩʪʨʽʡè ʧʝʨʝʚʠʟʥʘʯʝʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʦʚô̫ ʟʢʫ 

ʧʽʜʢʣʘʩʫ (çʄʘʰʠʥʠè ʾʟʜ̫ʪ,ɹ ʘ çʃʽʪʘʣʴʥʠʡ ʘʧʘʨʘʪè - ʣʽʪʘʻ). ʏʠ ʙʫʜʝ 

ʥʘʩʣʽʜʫʚʘʪʠ ʦʧʝʨʘʮʽʶ çʩʪʨʽʣʷʪʠè çʣʽʪʘʣʴʥʘ ʤʘʰʠʥʘè? ɸ ʱʦ ʨʦʙʠʪʠ 

ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʜʽʩʪʘʣʠʩʷ ʚ ʩʧʘʜʱʠʥʫ ʚʽʜ ʙʘʪʴʢʽʚ ʽ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʘʙʘʪʴʢʘ? ʏʠ ʤʘʪʠʤʝʤʦ ʜʝʢʽʣʴʢʘ ʢʦʧʽʡ ʚʣʘʩʪʠʚʦʩʪʽ, ʯʠ ʣʠʰʝ ʦʜʥʫ? 
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ʋʩʽ ʮʽ ʧʨʦʙʣʝʤʠ ʫʩʢʣʘʜʥʶʶʪʴ ʨʝʘʣʽʟʘʮʽ,ʁ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʚʝʜʝʥʥʷ 

ʤʥʦʞʠʥʥʠʭ ʧʨʘʚʠʣ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʽʚ. 

ʈʝʘʣʽʟʘʮʽʷ - ʩʝʤʘʥʪʠʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʣʘʩʘʤʠ, ʫ ʷʢʦʤʫ ʢʣʘʩ-

ʧʨʠʡʤʘʯ ʚʠʢʦʥʫʻ ʨʝʘʣʽʟʘʮʽʶ ʦʧʝʨʘʮʽʡ ʽʥʪʝʨʬʝʡʩʫ ʢʣʘʩʫ-ʜʞʝʨʝʣʘ. 

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.29, ʢʣʘʩ çɸʫʜʽʦʧʨʦʛʨʘʚʘʯè ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʦ-

ʚʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ çʆʙʨʦʙʥʠʢ ʬʫʥʢʮʽʡè, ʪʦʙʪʦ çʆʙʨʦʙʥʠʢ ʬʫʥʢʮʽʡè 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ, ʘ çɸʫʜʽʦʧʨʦʛʨʘʚʘʯè ï ʷʢ ʧʨʠʡʤʘʯ. 

 

 

ʈʠʩ. 9.29. ʈʝʘʣʽʟʘʮʽʷ ʽʥʪʝʨʬʝʡʩʫ 

 

ɯʥʪʝʨʬʝʡʩ çʆʙʨʦʙʥʠʢ ʬʫʥʢʮʽʡè ʜʦʟʚʦʣʷʻ ʢʣʽʻʥʪʘʤ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʦʙô̒ʢʪʘʤʠ ʢʣʘʩʫ çɸʫʜʽʦʧʨʦʛʨʘʚʘʯè ʙʝʟ ʟʥʘʥʥʷ ʪʽʻʾ ʜʠʩʮʠʧʣʽʥʠ ʜʦʩ-

ʪʫʧʫ, ʷʢʫ ʪʫʪ ʨʝʘʣʽʟʦʚʘʥʫ (LIFO ï ʦʩʪʘʥʥʽʡ ʫʚʽʡʰʦʚ, ʧʝʨʰʠʡ ʚʠ-

ʡh ʦʚ; FIFO ï ʧʝʨʰʠʡ ʫʚʽʡʰʦʚ, ʧʝʨʰʠʡ ʚʠʡʰʦʚ ʽ ʪ.ʜ.). 

ɼʝʨʝʚʘ ʩʧʘʜʢʫʚʘʥʥʷ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʚʽʜʥʦʰʝʥʴ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʙʫʜʫʻʪʴʩʷ ʽʻʨʘʨʭʽʷ ʢʣʘʩʽʚ. ɼʝʷʢʽ ʢʣʘʩʠ ʚ ʮʽʡ ʽʻʨʘʨʭʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʘʙʩʪʨʘʢʪʥʠʤʠ. ɸʙʩʪʨʘʢʪʥʠʤ ʥʘʟʠʚʘʶʪʴ ʢʣʘʩ, ʱʦ ʥʝ ʤʘʻ ʝʢʟʝʤʧʣʷ-

ʨʽʚ. ɯʤʝʥʘ ʘʙʩʪʨʘʢʪʥʠʭ ʢʣʘʩʽʚ ʟʦʙʨʘʞʫʶʪʴʩʷ ʢʫʨʩʠʚʦʤ. ʅʘʧʨʠʢʣʘʜ, 

ʥʘ ʨʠʩ. 9.30 ʧʦʢʘʟʘʥʦ ʘʙʩʪʨʘʢʪʥʽ ʢʣʘʩʠ çʃ̔ ʪʘʣʴʥʽ ʟʘʩʦʙʠè, çʎʠʚʽʣʴ-

ʥʽè, çʈʘʢʝʪʠè. 

ʂʨʽʤ ʪʦʛʦ, ʪʫʪ ʻ ʢʦʥʢʨʝʪʥʽ ʢʣʘʩʠ çɺʠʥʠʱʫʚʘʯè, çʄʽʛ-29è, ʢʦʞ-

ʥʠʡ ʟ ʷʢʠʭ ʤʦʞʝ ʤʘʪʠ ʝʢʟʝʤʧʣʷʨʠ. ɿʘʟʚʠʯʘʡ ʢʣʘʩ ʫʩʧʘʜʢʦʚʫʻ ʜʝʷʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʩʫ-ʙʘʪʴʢʘ ʽ ʧʝʨʝʜʘʻ ʩʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʩʫ-

ʥʘʱʘʜʢʘ. ɯʥʦʜʽ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʢʽʥʮʝʚʠʡ ʢʣʘʩ, ʱʦ ʥʝ ʤʦʞʝ ʤʘʪʠ 

ʜʽʪʝʡ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 9.30 ʧʦʢʘʟʘʥʦ ʢʽʥʮʝʚʠʡ ʢʣʘʩ çʄʽʛ-29è. 

ɸʥʘʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʶʪʴ ʽ ʦʧʝʨʘʮʽʾ. ʆʧʝʨʘʮʽʷ  ̒ʧʦʣʽʤʦʨʬ-

ʥʦ,ʁ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʽʻʨʘʨʭʽʾ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʦʧʝ-

ʨʘʮʽʾ ʟʽ ʩʭʦʞʦʶ ʩʠʛʥʘʪʫʨʦʶ. ʊʘʢʽ ʦʧʝʨʘʮʽʾ ʟ ʜʦʯʨ̔ʥʽʭ ʢʣʘʩʽʚ ʧʝʨʝʚʠʟ-

ʥʘʯʘʶʪʴ ʧʦʚʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʣʘʩʽʚ. 

ʇʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ (ʫ ʧʝʨʽʦʜ ʚʠʢʦʥʘʥʥʷ) ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʧʦʣʽʤʦʨʬʥʠʡ ʚʠʙʽʨ ʦʜʥʽʻʾ ʟ ʦʧʝʨʘʮʽʡ ʽʻʨʘʨʭʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʠʧʫ ʦʙô̒ ʢʪʘ. ʅʘʧʨʠʢʣʘʜ, çɺʩʪʘʥʦʚʠʪʠ ʪʠʧ ()è ʽ çʇʝʨʝʚʝʟʪʠ ʚʘʥʪʘʞ 

()è - ʧʦʣʽʤʦʨʬʥʽ ʦʧʝʨʘʮʽʾ. ɼʦ ʪʦʛʦ ʞ ʦʧʝʨʘʮʽʷ çʃ̔ ʪʘʣʴʥʽ ʟʘʩʦʙʠ: 
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ʧʨʠʟʥʘʯʝʥʥʷ ()è  ̒ʘʙʩʪʨʘʢʪʥʦʶ, ʪʦʙʪʦ ʥʝʧʦʚʥʦʶ ʽ ʧʦʪʨʽʙʥʦʶ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʥʘɦ ʘʜʢʘ.  

 

 

ʈʠʩ. 9.30. ɸʙʩʪʨʘʢʪʥʽʩʪʴ ʽ ʧʦʣʽʤʦʨʬʽʟʤ 

9.7. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʚ UML 

ʈʦʟʛʣʷʥʝʤʦ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʦʤ ʣʽʪʘʣɹ-

ʥʦʛʦ ʘʧʘʨʘʪʘ (ʨʠʩ. 9.31). 
 

 

ʈʠʩ. 9.31. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʦʤ 
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ʂʣʘʩ çʇʨʦʛʨʘʤʘ ʧʦʣʴʦʪʫè ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ çʊʨʘʻʢʪʦʨʽʷ ʧʦʣʴʦʪʫè, 

ʦʧʝʨʘʮʽʶ-ʤʦʜʠʬʽʢʘʪʦʨ çɺʠʢʦʥʫʚʘʪʠ ʧʨʦʛʨʘʤʫ ()è ʽ ʦʧʝʨʘʮʽʶ-

ʩʝʣʝʢʪʦʨ çʇʨʦʛʥʦʟʫʚʘʪʠ ʟʘʢʽʥʯʝʥʥʷ ()è. ɸʩʦʮʽʘʮʽʷ ʤʽʞ ʮʠʤ ʢʣʘʩʦʤ ʽ 

ʢʣʘʩʦʤ çʂʦʥʪʨʦʣʝʨ ʉʂè - ʝʢʟʝʤʧʣʷʨʠ ʧʨʦʛʨʘʤʠ ʟʘʜʘʶʪʴ ʧʘʨʘʤʝʪʨʠ 

ʨʫʭʫ, ʷʢʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʢʟʝʤʧʣʷʨʠ ʢʦʥʪʨʦʣʝʨʘ. 

ʂʣʘʩ çʂʦʥʪʨʦʣʝʨ ʉʂè - ʘʛʨʝʛʘʪ, ʱʦ ʤʽʩʪʠʪʴ ʧʦ ʦʜʥʦʤʫ ʝʢʟʝʤʧ-

ʣʷʨʫ ʢʣʘʩʽʚ çʈʝʛʫʣʷʪʦʨ ʰʚʠʜʢʦʩʪʽè ʽ çʈʝʛʫʣʷʪʦʨ ʢʫʪʽʚè, ʘ ʪʘʢʦʞ 

ʰ̔ ʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ ʢʣʘʩʫ çɼʘʪʯʠʢè. ɽʢʟʝʤʧʣʷʨʠ çʈʝʛʫʣʷʪʦʨ ʰʚʠʜ-

ʢʦʩʪʽè ʽ çʈʝʛʫʣʷʪʦʨ ʢʫʪʽʚè ʚʢʣʶʯʝʥʽ ʚ ʘʛʨʝʛʘʪ ʬʽʟʠʯʥʦ (ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʟʠʮʽʾ), ʘ ʝʢʟʝʤʧʣʷʨʠ çɼʘʪʯʠʢè - ʟʘ ʧʦʩʠ-

ʣʘʥʥʷʤ, ʪʦʙʪʦ ʝʢʟʝʤʧʣʷʨ çʂʦʥʪʨʦʣʝʨ ʉʂè ʚʢʣʶʯʘʻ ʣʠʰʝ ʧʦʢʘʞʯʠ-

ʢʠ ʥʘ ʦʙô̒ ʢʪʠ-ʜʘʪʯʠʢʠ. ɸʙʩʪʨʘʢʪʥʠʡ ʩʫʧʝʨʢʣʘʩ çʈʝʛʫʣʷʪʦʨè ʧʝʨʝ-

ʜʘʻ ʧʽʜʢʣʘʩʘʤ çʨʝʛʫʣʷʪʦʨ ʰʚʠʜʢʦʩʪʽè ʽ çʈʝʛʫʣʷʪʦʨ ʢʫʪʽʚè ʫ ʩʧʘʜ-

ʱʠʥʫ ʘʙʩʪʨʘʢʪʥʽ ʦʧʝʨʘʮʽʾ çʋʚʽʤʢʥʫʪʠ ( )è ʽ çɺʠʤʢʥʫʪʠ ()è. ʂʣʘʩ 

çʈʝʛʫʣʷʪʦʨè ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʥʢʨʝʪʥʠʡ ʢʣʘʩ çʇʦʨʪè. 

ɸʩʦʮʽʘʮʽ ʁʥʘ ʜʽʘʛʨʘʤʽ ʧʦʟʥʘʯʝʥʦ ʽʤʝʥʝʤ (çɺʠʟʥʘʯʘʻ ʧʦʣʽʪè), ʨʦ-

ʣʽ ʫʯʘʩʥʠʢʽʚ ʘʩʦʮʽʘʮʽʾ ʟʘʟʥʘʯʝʥʦ (çʉʝʨʚʝʨè, çʂʣʽʻʥʪè). ɺʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʟʠʮʽʾ ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʽʤʝʥʝʤ (çʋʚʽʤʢʥʫʪʠè), ʧʨʠʯʦ-

ʤʫ ʥʘ ʮʽ ʚʽʜʥʦʰʝʥʥʷ ʥʘʢʣʘʜʝʥʦ ʦʙʤʝʞʝʥʥʷ ï ʢʦʥʪʨʦʣʝʨ ʥʝ ʤʦʞʝ 

ʚʤʠʢʘʪʠ çʈʝʛʫʣʷʪʦʨ ʰʚʠʜʢʦʩʪʽè ʽ çʈʝʛʫʣʷʪʦʨ ʢʫʪʽʚè ʦʜʥʦʯʘʩʥʦ. 

ʅʘ ʢʣʘʩ çʂʦʥʪʨʦʣʝʨ ʉʂè ʚʩʪʘʥʦʚʣʝʥʝ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʥʦʞʠʥ-

ʥʽʩʪʴ ï ʧʨʠʧʫʩʢʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʪʨʴʦʭ ʝʢʟʝʤʧʣʷʨʽʚ ʮʴʦʛʦ ʢʣʘʩʫ. 

ʂʣʘʩ çʈʝʛʫʣʷʪʦʨ ʰʚʠʜʢʦʩʪʽè ʤʘʻ ʦʙʤʝʞʝʥʥʷ ʽʥʰʦʛʦ ʪʠʧʫ ï ʧʦʚʪʦʨ-

ʥʝ ʚʢʣʶʯʝʥʥʷ ʡʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʜʦʟʚʦʣʷʻʪʴʩʷ ʥʝ ʨʘʥʽʰʝ, ʥʽʞ ʯʝʨʝʟ 

64 ʤʩ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ʗʢʝ ʧʦʢʦʣʽʥʥʷ ʤʦʚ ʚʽʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʯʠʩʝ-

ʣʥɹʽʩʪʴ? 

2. ʅʘʟʚʽʪʴ ʧʨʘʚʠʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ UML: ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥ-

ʥʷ, ʨʦʟʨʘʭʫʥʢʠ. 

3. ʏʠʤ ʚʽʟʫʘʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʣʘʩ, ʩʪʘʥ ʪʘ ʜʽʷʣʴʥʽʩʪʴ? 

4. ʗʢʽ ʧʨʝʜʤʝʪʠ UML ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʤʦʜʝʣʽ, ʘ 

ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʩʪʘʥ ʤʦʜʝʣʽ ʚ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ? 

5. ʗʢʽ ʧʨʝʜʤʝʪʠ ʧʦʚʦʜʞʝʥʥʷ ʽʩʥʫʶʪʴ ʚ UML? 

6. ʇʨʝʜʤʝʪʠ, ʱʦ ʧʦʷʩʥʶʶʪʴ, ʚ UML, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʧʠʩʫ ʨʦʙʦʪʠ, 

ʩʧʝʮʠʬʽʢʫʚʘʥʥʷ ʯʠ ʜʣʷ ʢʦʤʝʥʪʘʨʽʚ? 

7. ʏʠʤ ʚʽʟʫʘʣʴʥʦ ʥʘ ʜʽʘʛʨʘʤʘʭ çʚʽʜʥʦʰʝʥʥʷè çʘʩʦʮʽʘʮʽʷè ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʚʽʜʥʦʰʝʥʴ çʘʛʨʝʛʘʮʽʷè, çʢʦʤʧʦʟʠʮʽʷè ʪʘ çʨʝʘʣʽʟʘʮʽʷè? 
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8. ʅʘ ʜʽʘʛʨʘʤʽ Use Case ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʣʘʩʠ, ʜʽʷʣʴʥʦʩʪʽ, ʢʦʤʧʦʥʝʥ-

ʪʠ ʯʠ ʧʨʝʮʝʜʝʥʪʠ? 

9. ʗʢ ʤʦʞʥʘ ʧʦʟʥʘʯʠʪʠ ʚʝʨʩʽʶ ʪʘ ʘʚʪʦʨʘ ʤʦʜʝʣʽ ʥʘ ʜʽʘʛʨʘʤʽ ʢʣʘʩʽʚ? 

10. ʗʢ ʧʦʟʥʘʯʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 50-ʛʨʠʚʥʝʚʠʭ ʙʘʥʢʥʦʪ 

ʫ ʤʦʜʝʣʽ ʚʠʜʘʯʽ ʢʦʰʪʽʚ ʙʘʥʢʦʤʘʪʘ? 

11. ʗʢʫ ʜʽʘʛʨʘʤʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʯʘʩʦʚʦʛʦ 

ʛʨʘʬʽʢʘ ʩʪʘʨʪʫ ʧʦʣʴʦʪʫ ʨʘʢʝʪʠ? 

12. ʑʦ ʦʟʥʘʯʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʷʩʥʝʥʴ ʥʘ ʦʢʨʝʤʠʭ ʩʝʢʮʽʷʭ ʛʨʘʬʽʯʥʦʛʦ 

ʧʦʟʥʘʯʝʥʥʷ ʢʣʘʩʫ? 

13. ʗʢ ʫʢʘʟʘʪʠ ʩʬʝʨʫ ʜʽʾ ʚʣʘʩʪʠʚʦʩʪʽ (ʦʧʝʨʘʮʽʾ)? 

14. ʗʢ ʦʙʤʝʞʠʪʠ ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ ʢʣʘʩʫ? 

15. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʘʛʨʝʛʘʮʽʷ ʚʽʜ ʢʦʤʧʦʟʠʮʽʾ? ʈʽʟʥʦʚʠʜʘʤʠ ʷʢʦʛʦ ʚ̔ʜ-

ʥʦʰʝʥʥʷ (ʚ UML) ʚʦʥʠ ?̒ 

 

 
 

10. ɼʀʅɸʄɯʏʅɯ ʄʆɼɽʃɯ ʆɹôɭʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʀʍ  
ʇʈʆɻʈɸʄʅʀʍ ʉʀʉʊɽʄ 

10.1. ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʚʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ɼʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʜʘʥʥʷ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤ, 

ʷʢʝ ʧʦʣʷʛʘʻ ʚ ʟʤʽʥʽ ʩʪʘʥʽʚ ʫ ʯʘʩ̔ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ʄʦʚʘ 

UML ʜʣʷ ʮʴʦʛʦ ʤʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ, ʱʦ ʦʨ̔̒ ʥʪʦʚʘʥʽ ʥʝ ʣʠʰʝ ʥʘ 

ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ, ʘʣʝ ʽ ʥʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ ʜʦ ʧʦ-

ʚʦʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: ʘʚʪʦʤʘʪʠ 

ʽ ʚʟʘʻʤʦʜʽʾ. ɸʚʪʦʤʘʪ ʦʧʠʩʫʻ ʧʦʚʦʜʞʝʥʥʷ ʚ ʪʝʨʤʽʥʘʭ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʪʘ-

ʥʽʚ, ʯʝʨʝʟ ʷʢʽ ʧʨʦʭʦʜʠʪʴ ʦʙôʻʢʪ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ. ɺʟʘʻʤʦʜʽʷ ʦʧʠʩʫʻ ʧʦ-

ʚʦʜʞʝʥʥʷ ʚ ʪʝʨʤʽʥʘʭ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʤʽʞ ʦʙôʻʢʪʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʤʘʪ ʟʘʜʘʻ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʷʢ ʮʽʣʴʥʦʾ, 

ʻʜʠʥʦʾ ʩʫʪʥʦʩʪʽ; ʤʦʜʝʣʶʻ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʻʜʠʥʦʛʦ ʦʙô̒ ʢʪʘ. ʊʦʤʫ ʘʚ-

ʪʦʤʘʪʥʠʡ ʧʽʜʭʽʜ ʟʨʫʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʜʠʥʘʤʽʢʠ 

ʦʢʨʝʤʦʛʦ, ʚʘʞʢʦʛʦ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʙʣʦʢʘ ʩʠʩʪʝʤʠ. 

ɺʟʘʻʤʦʜʽʾ ʚʠʟʥʘʯʘʶʪʴ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʢʦʤʫʥʽʢʘ-

ʮʽʡ ʤʽʞ ʡʦʛʦ ʯʘʩʪʠʥʘʤʠ (ʦʙô̒ ʢʪʘʤʠ), ʧʦʜʘʶʯʠ ʩʠʩʪʝʤʫ ʩʧʽʣʴʥʦ ʧʨʘ-

ʮʶʶʯʠʤʠ ʦʙô̒ ʢʪʘʤʠ. ʉʘʤʝ ʪʦʤʫ ʚʟʘʻʤʦʜʽʾ ʚʚʘʞʘʶʪʴ ʦʩʥʦʚʥʠʤ ʘʧʘ-

ʨʘʪʦʤ ʜʣʷ ʬʽʢʩʘʮʽʾ ʧʦʚʥʦʾ ʜʠʥʘʤʽʢʠ ʩʠʩʪʝʤʠ. 

ɸʚʪʦʤʘʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤ ʩʭʝʤ ʩʪʘʥʽʚ ʪʘ  

ʜʽʘʛʨʘʤ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʚʟʘʻʤʦʜʽʾ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤ ʩʧʽʚʧʨʘʮʽ  

(ʢʦʦʧʝʨʘʮʽʾ) ʽ ʜʽʘʛʨʘʤ ʧʦʩʣʽʜʦʚʥʦʩʪʽ.  



 234 

10.2. ɼʽʘʛʨʘʤʠ ʩʭʝʤ ʩʪʘʥʽʚ 

ɼʽʘʛʨʘʤʘ ʩʭʝʤ ʩʪʘʥʽʚ ʚʽʜʦʙʨʘʞʘʻ ʢʽʥʮʝʚʠʡ ʘʚʪʦʤʘʪ, ʚʠʜʽʣʷʶʯʠ 

ʧʦʪʽʢ ʢʝʨʫʚʘʥʥʷ ʚʽʜ ʩʪʘʥʫ ʜʦ ʩʪʘʥʫ. ʂʽʥʮʝʚʠʡ ʘʚʪʦʤʘʪ ï ʧʦʚʦʜʞʝʥ-

ʥ,̫ ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʪʘʥʽʚ ʫ ʭʦʜʽ ʽʩʥʫʚʘʥʥʷ ʦʙô̒ ʢʪʘ. ɰʭ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʜʽʾ ʽ ʚʢʣʶʯʘʻ ʨʝʘʢʮʽʾ 

ʥʘ ʮʽ ʧʦʜʽʾ.  

ɼʽʘʛʨʘʤʘ ʩʭʝʤ ʩʪʘʥʽʚ ʧʦʢʘʟʫʻ: 

1) ʥʘʙʽʨ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ; 

2) ʧʦʜʽʾ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʧʝʨʝʭʽʜ ʟ ʦʜʥʦʛʦ ʩʪʘʥʫ ʚ ʽʥʰʠʡ; 

3) ʜʽʾ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʩʪʘʥʫ. 

ʋ ʤʦʚʽ UML ʩʪʘʥʦʤ ʥʘʟʠʚʘʶʪʴ ʧʝʨʽʦʜ ʞʠʪʪ ̫ʦʙô̒ ʢʪʘ, ʧʨʦʪʷʛʦʤ 

ʷʢʦʛʦ ʚʽʥ ʟʘʜʦʚʦʣʴʥʷʻ ʧʝʚʥʫ ʫʤʦʚʫ, ʧʨʦʚʘʜʠʪʴ ʧʝʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʘʙʦ 

ʦʯʽʢʫʻ ʜʝʷʢʫ ʧʦʜʽ.ʁ ʇʦʜʽʾ ʟʫʤʦʚʣʶʶʪʴ ʧʝʨʝʭʦʜʠ, ʘ ʜʽʾ  ̒ʨʝʘʢʮʽʷʤʠ 

ʥʘ ʧʝʨʝʭʦʜʠ.  

ʇʨʠʢʣʘʜʠ ʧʦʜʽ:ʾ ʙʘʣʘʥʩ < 0 ï ʟʤʽʥʘ ʩʪʘʥʫ; ʧʝʨʝʰʢʦʜʠ ï ʩʠʛʥʘʣ 

(ʦʙô̒ ʢʪ ʟ ʽʤʝʥʝʤ); ʪʠʩʢ ï ʚʠʢʣʠʢ ʜʽʾ; after (5 seconds) ï ʧʣʠʥʥʽʩʪʴ  

ʯʘʩʫ; when (time = 16:30) ï ʥʘʩʪʘʥʥʷ ʘʙʩʦʣʶʪʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ. 

ʇʨʠʢʣʘʜʠ ʜʽʾ: ʟʫʧʠʥʠʪʠ ʦʙô̒ ʢʪ ( ) ï ʚʠʢʣʠʢ ʦʜʥʽʻʾ ʦʧʝʨʘʮʽʾ;  

flt:= new(ʬ̔ʣʴʪp); ʦʮʽʥʠʪʠ ʷʢ̔ʩʪʴ ( ) ï ʚʠʢʣʠʢ ʜʚʦʭ ʦʧʝʨʘʮʽʡ;  

send ʈʝʛʫʣʷʪʦʨ.ʩʪʦʧ ï ʥʘʜʩʠʣʘʥʥʷ ʩʠʛʥʘʣʫ çʩʪʦʧè ʚ ʦʙô̒ ʢʪ ʈʝʛʫ-

ʣ̫ʪʦʨ. 

ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘʜʩʠʣʘʥʥʷ ʩʠʛʥʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴ- 

ʥʝ ʩʣʫʞʙʦʚʝ ʩʣʦʚʦ çsendè, ʘ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʝʨʝʭʦʜʫ ʚ ʧʦʯʘʪ-

ʢʦʚʠʡ ʽ ʢʽʥʮʝʚʠʡ ʩʪʘʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʟʥʘʯʝʥʥʷ, ʧʦʢʘʟʘʥʝ ʥʘ 

ʨʠʩ. 10.1, 10.2. 

 

  

ʈʠʩ. 10.1. ʇʝʨʝʭʽʜ  
ʫ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ 

ʈʠʩ. 10.2. ʇʝʨʝʭʽʜ  
ʫ ʢʽʥʮʝʚʠʡ ʩʪʘʥ 

 
ɼʽʘʛʨʘʤʫ ʩʭʝʤ ʩʪʘʥʽʚ ʜʣʷ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩ. 10.3. ʇʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʜʣʷ ʩʠʩʪʝʤʠ çɯʥʽʮʽʘʣʟ̔ʘʮʽʷè,  
ʧʦʪʽʤ ʧʝʨʝʭʦʜʠʪʴ ʫ ʩʪʘʥ çʆʯʽʢʫʚʘʥʥʷè. ʋ ʮʴʦʤʫ ʩʪʘʥʽ ʯʝʨʝʟ ʢʦʞʥʽ 
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10 ʩ (ʧʦʜʽʷ çafter 10 cè) ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ çʉʘʤʦʧʝʨʝʚʽʨʢʘè.  
ɯʟ ʥʘʩʪʘʥʥʷʤ ʧʦʜʽʾ çʊʨʠʚʦʛʘè ʨʝʘʣʽʟʫʶʪʴʩʷ ʜʽʾ, ʧʦʚô̫ ʟʘʥʽ ʽʟ ʙʣʦʢʫ-

ʚʘʥʥʷʤ ʧʝʨʠʤʝʪʨʘ ʦʭʦʨʦʥʥʦʛʦ ʦʙô̒ ʢʪʘ, - ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ 
çɹʣʦʢʫʚʘʪʠ ʧʝʨʠʤʝʪʨè ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʭʽʜ ʫ ʩʪʘʥ çɸʢʪʠʚʥʠʡè. 
ɺ ʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ ʢʦʞʥʽ 5 ʩ ʟʘ ʧʦʜʽʻʶ çafter 5 cè ʟʘʧʫʩʢʘʻʪʴʩʷ ʦʧʝ-
ʨʘʮʽʷ çʆʯʽʢʫʚʘʥʥʷ ʢʦʤʘʥʜʠè. ʗʢʱʦ ʢʦʤʘʥʜʫ ʦʪʨʠʤʘʥʦ (ʥʘʩʪʘʻ ʧʦ-
ʜʽʷ çʉʢʠʥʫʪʠ ʪʨʠʚʦʛʫè), ʩʠʩʪʝʤʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʩʪʘʥ çʆʯʽʢʫʚʘʥʥʷè. 
ʋ ʧʨʦʮʝʩʽ ʧʦʚʝʨʥʝʥʥʷ ʧʝʨʠʤʝʪʨ ʦʭʦʨʦʥʥʦʛʦ ʦʙô̒ ʢʪʘ ʨʦʟʙʣʦʢʫʻʪʴʩʷ 
(ʦʧʝʨʘʮʽʷ çʈʦʟʙʣʦʢʫʚʘʪʠ ʧʝʨʠʤʝʪʨè).  

 

 

ʈʠʩ. 10.3. ɼʽʘʛʨʘʤʘ ʩʭʝʤ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽ ʾ

 
ɼʽʾ ʩʪʘʥʽʚ ʧʦʟʥʘʯʘʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʽʪʢʘʤʠ. ʊʘʢ, ʜʣʷ ʚʭʦ-

ʜʞʝʥʥʷ ʚ ʩʪʘʥ ʽ ʚʠʭʦʜʫ ʟʽ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʽʪʢʠ çentryè ʽ 
çexitè ʚʽʜʧʦʚʽʜʥʦ. ʇʽʜ ʯʘʩ ʚʭʦʜʞʝʥʥʷ ʚ ʩʪʘʥ çɸʢʪʠʚʥʘè ʚʠʢʦʥʫʻʪʴʩʷ 
ʦʧʝʨʘʮʽʷ çʋʩʪʘʥʦʚʠʪʠ ʪʨʠʚʦʛʫè ʽʟ ʢʣʘʩʫ çʂʦʥʪʨʦʣʝʨè, ʘ ʜʣʷ ʚʠʭʦʜʫ 
ʟʽ ʩʪʘʥʫ ï ʦʧʝʨʘʮʽʷ çʉʢʠʥʫʪʠ ʪʨʠʚʦʛʫè.  
ʄʽʪʢʘ çdoè ʚʢʘʟʫʻ ʜʽʁ, ʷʢʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ, ʢʦʣʠ ʩʠʩʪʝʤʘ 

ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʪʦʯʥʦʤʫ ʩʪʘʥʽ. ʊʘʢʘ ʜʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʚʭʦʜʞʝʥʥʷ ʫ 
ʩʪʘʥ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʽʟ ʚʠʭʦʜʦʤ ʟ ʥʴʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʫ ʩʪʘʥʽ çɸʢʪʠʚ-

ʥʠʡè - ʮʝ ʜʽʷ çʇ̔ ʜʪʚʝʨʜʠʪʠ ʪʨʠʚʦʛʫè. 
ʄʽʞ ʩʪʘʥʘʤʠ ʤʦʞʣʠʚʽ ʨʽʟʥʽ ʪʠʧʠ ʧʝʨʝʭʦʜʽʚ. ɿʘʟʚʠʯʘʡ ʧʝʨʝʭʽʜ 

ʽʥʽʮʽʡʦʚʘʥʠʡ ʧʦʜʽʻʶ. ɼʦʧʫʩʢʘʶʪʴʩʷ ʧʝʨʝʭʦʜʠ ʽ ʙʝʟ ʧʦʜʽʡ. ɼʦʟʚʦʣʝ-
ʥʦ ʫʤʦʚʥʽ ʘʙʦ ʦʭʦʨʦʥʥʽ ʧʝʨʝʭʦʜʠ. ʇʨʘʚʠʣʘ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʽʣʦʢ ʫʤʦʚ-
ʥʠʭ ʧʝʨʝʭʦʜʽʚ ʽʣʶʩʪʨʫʻ ʨʠʩ. 10.4. 

 

 

 

ʈʠʩ. 10.4. ʇʦʟʥʘʯʝʥʥʷ ʫʤʦʚʥʦʛʦ ʧʝʨʝʭʦʜʫ 
 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʫʤʦʚʥʦʛʦ ʧʝʨʝʭʦʜʫ: 
1) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʽʷ; 

ʇʦʜʽʷ [ʋʤʦʚʘ] / ɼʽʷ 
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2) ʦʙʯʠʩʣʶʻʪʴʩʷ çʋʤʦʚʘè ʧʝʨʝʭʦʜʫ; 
3) ʷʢʱʦ ʜʽʡʩʥʘ çʋʤʦʚʘ ʧʝʨʝʭʦʜʫ = trueè ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʽ 

ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʜʽʷ, ʫ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʭʽʜ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. 
ʇʨʠʢʣʘʜ ʫʤʦʚʥʦʛʦ ʧʝʨʝʭʦʜʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10.5 (ʧʝʨʝʭʽʜ  

ʨʘʜʘʨʘ ʚ ʨʝʞʠʤ ʧʦʰʫʢʫ ʟʘ ʧʦʜʽʻʶ çɾʠʚʣʝʥʥʷ ʧʦʜʘʥʦè). ʇʝʨʝʭʽʜ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʞ ʩʪʘʥʘʤʠ çʋʤʠʢʘʥʥʷè ʽ çɺʠʤʽʨʶʚʘʥʥʷè. 

 

 

ʈʠʩ. 10.5. ʋʤʦʚʥʠʡ ʧʝʨʝʭʽʜ ʤʽʞ ʩʪʘʥʘʤʠ 

 
ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʽʥʮʝʚʠʭ ʘʚʪʦʤʘʪʽʚ 

ʚ UML  ̒ʧʽʜʩʪʘʥ, ʷʢʠʡ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʦʛʦ ʧʦ-
ʚʦʜʞʝʥʥʷ. ʇʽʜʩʪʘʥ ï ʮʝ ʩʪʘʥ, ʫʢʣʘʜʝʥʠʡ ʚ ʽʥʰʠʡ ʩʪʘʥ. ʉʢʣʘʜʥʠʡ 
ʩʪʘʥ, ʱʦ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʜʚʘ ʧʽʜʩʪʘʥʠ, ʽʣʶʩʪʨʫʻ ʨʠʩ. 10.6. 
ʉʝʤʘʥʪʠʢʘ ʚʢʣʘʜʝʥʦʩʪʽ ʪʘʢʘ: ʷʢʱʦ ʩʠʩʪʝʤʘ ʧʝʨʝʙʫʚʘʻ ʚ ʩʪʘʥʽ 

çɸʢʪʠʚʥʠʡè, ʪʦ ʚʽʥ ʤʘʻ ʙʫʪʠ ʪʦʯʥʦ ʚ ʦʜʥʦʤʫ ʟ ʧʜ̔ʩʪʘʥʽʚ: çʇʝʨʝʚʽʨ-
ʢʘè, çʉʠʛʥʘʣè, çʆʯʽʢʫʚʘʥʥʷè. ʋ ʧʽʜʩʪʘʥ ʤʦʞʫʪʴ ʚʢʣʘʜʘʪʠʩʷ ʽʥʰʽ 
ʧʽʜʩʪʘʥʠ. ʉʪʫʧʽʥʴ ʚʢʣʘʜʝʥʦʩʪʽ ʧʽʜʩʪʘʥʽʚ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ. ʊʘʢʘ ʩʝ-
ʤʘʥʪʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʧʘʜʢʫ ʧʦʩʣʽʜʦʚʥʠʭ ʧʽʜʩʪʘʥʽʚ. 
ʄʦʞʣʠʚʘ ʥʘʷʚʥʽʩʪʴ ʧʘʨʘʣʝʣʴʥʠʭ ʧʽʜʩʪʘʥʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʦ-

ʯʘʩʥʦ ʚʩʝʨʝʜʠʥʽ ʩʢʣʘʜʝʥʦʛʦ ʩʪʘʥʫ. ɻʨʘʬʽʯʥʦ ʟʦʙʨʘʞʝʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ 
ʧʽʜʩʪʘʥʽʚ ʚʽʜʜʽʣʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʧʫʥʢʪʠʨʥʠʤʠ ʣʽʥʽʤ̫ʠ. 

 

 

ʈʠʩ. 10.6. ʇʦʟʥʘʯʝʥʥʷ ʧʽʜʩʪʘʥʽʚ 

 
ɺʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ ʩʢʣʘʜʥʦʛʦ ʩʪʘʥʫ çɸʢʪʠʚʥʘè ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 10.7. 

ɯʥʦʜʽ ʧʽʜ ʯʘʩ ʧʦʚʝʨʥʝʥʥʷ ʚ ʩʢʣʘʜʥʠʡ ʩʪʘʥ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʪʨʘʧʠʪʠ ʚ ʪʦʡ ʡʦʛʦ ʧʽʜʩʪʘʥ, ʱʦ ʤʠʥʫʣʦʛʦ ʨʘʟʫ ʙʫʚ ʦʩʪʘʥʥʽʤ. ʊʘ-

ʢʠʡ ʧʽʜʩʪʘʥ ʥʘʟʠʚʘʶʪʴ ʽʩʪʦʨʠʯʥʠʤ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʽʩʪʦʨʠʯʥʠʡ 
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ʩʪʘʥ ʟʘʧʘʤô̫ ʪʦʚʫʻʪʴʩʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʧʽʜʩʪʘʥʫ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 10.8, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʣʽʪʝʨʦʶ ʅ ʫʩʝʨʝʜʠʥʽ ʢʨʫʞʢʘ. 

 

 

ʈʠʩ. 10.7. ʇʝʨʝʭʦʜʠ ʚ ʩʪʘʥʽ çɸʢʪʠʚʥʠʡè 

 

 

ʈʠʩ. 10.8. ɯʩʪʦʨʠʯʥʠʡ ʩʪʘʥ 

 

ʇʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʩʪʘʥʫ çɸʢʪʠʚʥʠʡè ʘʚʪʦʤʘʪ ʥʝ ʤʘʻ 

ʽʩʪʦʨʽʾ, ʪʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʩʪʠʡ ʧʝʨʝʭʽʜ ʫ ʧʽʜʩʪʘʥ çʇʝʨʝʚʽʨʢʘè. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚ ʧʽʜʩʪʘʥʽ çʉʠʛʥʘʣè ʚʽʜʙʫʣʘʩʷ ʧʦʜʽʷ çɿʘʧʠʪè. ɿʘ-

ʩʦʙʠ ʢʝʨʫʚʘʥʥʷ ʟʤʫʰʫʶʪʴ ʘʚʪʦʤʘʪ ʧʦʢʠʥʫʪʠ ʧʽʜʩʪʘʥ çʉʠʛʥʘʣè 

(ʩʪʘʥ çɸʢʪʠʚʥʠʡè) ʽ ʧʦʚʝʨʥʫʪʠʩʷ ʫ ʩʪʘʥ çʂʦʤʘʥʜʠè. ʂʦʣʠ ʨʦʙʦʪʘ ʚ 

ʩʪʘʥʽ çʢʦʤʘʥʜʠè ʟʘʚʝʨʰʫʻʪʴʩʷ, ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʚʝʨʥʝʥʥʷ ʚ ʽʩʪʦ-

ʨʠʯʥʠʡ ʧʽʜʩʪʘʥ ʩʪʘʥʫ çɸʢʪʠʚʥʠʡè. ʆʩʢʽʣʴʢʠ ʪʝʧʝʨ ʘʚʪʦʤʘʪ ʟʘ-

ʧʘʤô̫ ʪʘʚ ʽʩʪʦʨʽʶ, ʚʽʥ ʧʝʨʝʭʦʜʠʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʽʜʩʪʘʥ çʉʠʛʥʘʣè 

(ʤʠʥʘʯʁʠ ʧʽʜʩʪʘʥ çʇʝʨʝʚʽʨʢʘè). 

10.3. ɼʽʘʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ 

ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ  ̒ʦʩʦʙʣʠʚʦʶ ʬʦʨʤʦʶ ʢʽʥʮʝʚʦʛʦ ʘʚʪʦʤʘʪʘ,  

ʫ ʷʢʦʤʫ ʧʦʢʘʟʫʻʪʴʩʷ ʧʨʦʮʝʩ ʦʙʯʠʩʣʝʥʴ ʽ ʧʦʪʦʢʠ ʨʦʙʽʪ. ʋ ʥʽʡ ʚʠʜʽ-

ʣʷʶʪʴʩʷ ʥʝ ʟʚʠʯʘʡʥʽ ʩʪʘʥʠ ʦʙôʻʢʪʘ, ʘ ʩʪʘʥʠ ʚʠʢʦʥʫʚʘʥʠʭ ʦʙʯʠʩʣʝʥʴ ï 

ʆʯʽʢʫʚʘʥʥ  ̫

ʆʯʽʢʫʚʘʥʥ  ̫
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ʩʪʘʥʠ ʜʽʡ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʦʙʯʠʩʣʝʥʴ ʥʝ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʟʦʚʥʽʰ-

ʥʽʤʠ ʧʦʜʽʷʤʠ. ɼʽʘʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʩʭʦʞʽ ʥʘ ʙʣʦʢ-ʩʭʝʤʠ ʘʣʛʦʨʠʪʤʽʚ. 

ʉʪʘʥ ʜʽʾ ʚʚʘʞʘʻʪʴʩʷ ʘʪʦʤʘʨʥʠʤ (ʜʽ ʁʥʝ ʤʦʞʥʘ ʧʝʨʝʨʚʘʪʠ) ʽ ʚʠ-

ʢʦʥʫʻʪʴʩʷ ʟʘ ʦʜʠʥ ʢʚʘʥʪ ʯʘʩʫ, ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʧʽʜʜʘʪʠ ʜʝʢʦʤʧʦʟʠʮʽʾ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʚʠʨʘʟʠʪʠ ʩʢʣʘʜʥʫ ʜʽʶ, ʷʢʫ ʤʦʞʥʘ ʥʘʜʘʣʽ ʜʝʢʦʤʧʦ-

ʟʠʪʫʚʘʪʠ (ʨʦʟʙʠʪʠ ʥʘ ʨʷʜ ʙʽʣʴʰ ʧʨʦʩʪʠʭ ʜʽʡ), ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʪʘʥ ʧʽʜʜʽʷʣʴʥʦʩʪʽ. ɿʦʙʨʘʞʝʥʥʷ ʩʪʘʥʫ ʧʽʜʜʽʷʣʴʥʦʩʪʽ ʤʽʩʪʠʪʴ ʧʽʢʪʦʛ-

ʨʘʤʫ ʚ ʧʨʘʚʦʤʫ ʥʠʞʥʴʦʤʫ ʢʫʪʽ. ʋ ʚʝʨʰʠʥʫ ʚʧʠʩʫʻʪʴʩʷ ʽʤô̫  ʽʥʰʦʾ 

ʜ̔ʘʛʨʘʤʠ, ʱʦ ʤʘʻ ʚʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ. ʇʝʨʝʭʦʜʠ ʤʽʞ ʩʪʘʥʘʤʠ ʜʽʡ 

ʚʠʢʦʥʫʶʪʴʩʷ ʧʦ ʟʘʢʽʥʯʝʥʥʽ ʜʽʡ, ʚʦʥʠ ʟʦʙʨʘʞʫʶʪʴʩʷ ʩʪʨʽʣʢʘʤʠ. ʂʨʽʤ 

ʩʪʘʥʽʚ, ʫ ʜʽʘʛʨʘʤʘʭ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʧʦʤʽʞʥʽ ʚʝʨ ʠhʥʠ: 

ï ʨʽʰʝʥʥʷ (ʨʦʤʙʠʢ ʟ ʦʜʥʽʻ ʁʚʭʽʜʥʦ ʁʽ ʜʝʢʽʣʴʢʦʤʘ ʚʠʭʽʜʥʠʤʠ 

ʩʪʨʽʣʢʘʤʠ);  

ï ʦʙô̒ ʜʥʘʥʥʷ (ʨʦʤʙʠʢ ʟ ʜʝʢʽʣʴʢʦʤʘ ʚʭʽʜʥʠʤʠ ʽ ʦʜʥʽʻʶ ʚʠʭʽʜʥʦʶ 

ʩʪʨʽʣʢʘʤʠ); 

ï ʣʽʥʽʡʢʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ï ʧʦʜʽʣ (ʞʠʨʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʣʽʥʽʷ ʟ ʦʜ-

ʥʽʻʁ ʚʭʽʜʥʦ ʁʽ ʜʝʢʽʣʴʢʦʤʘ ʚʠʭʽʜʥʠʤʠ ʩʪʨʽʣʢʘʤʠ); 

ï ʣʽʥʽʡʢʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ï ʟʣʠʪʪʷ (ʞʠʨʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʣʽʥʽʷ ʟ 

ʜʝʢʽʣʴʢʦʤʘ ʚʭʽʜʥʠʤʠ ʽ ʦʜʥʽʻʶ ʚʠʭʽʜʥʦʶ ʩʪʨʽʣʢʘʤʠ);  

ï ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ (ʯʦʨʥʠʡ ʢʨʫʞʦʢ); 

ï ʢʽʥʮʝʚʠʡ ʩʪʘʥ (ʥʝʟʘʬʘʨʙʦʚʘʥʠʡ ʢʨʫʞʦʢ, ʫ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʠʡ 

ʯʦʨʥʠʡ ʢʨʫʞʦʢ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ). 

ɺʝʨʰʠʥʘ çʈʽʰʝʥʥʷè ʜʦʟʚʦʣʷʻ ʚʽʜʦʙʨʘʟʠʪʠ ʨʦʟʛʘʣʫʞʝʥʥʷ ʦʙʯʠʩ-

ʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʪʨʽʣʢʘʤʠ, ʱʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʩʪʦʨʦʞʦʚʠʤʠ 

ʫʤʦʚʘʤʠ ʨʦʟʛʘʣʫʞʝʥʥʷ. ɺʝʨʰʠʥʘ çʦʙô̒ ʜʥʘʥʥʷè ʧʦʟʥʘʯʘʻ ʪʦʯʢʫ 

ʟʣʠʪʪʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʦʪʦʢʽʚ ʜʽʡ. ʃʽʥʽʡʢʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʦʟʚʦʣʷ-

ʶʪʴ ʧʦʢʘʟʘʪʠ ʧʘʨʘʣʝʣʴʥʽ ʧʦʪʦʢʠ ʜʽʡ, ʚʽʜʟʥʘʯʘʶʯʠ ʪʦʯʢʠ ʾʭ ʩʠʥʭʨʦ-

ʥʽʟʘʮʽʾ ʧʨʠ ʟʘʧʫʩʢʫ (ʤʦʤʝʥʪ ʧʦʜʽʣʫ) ʽ ʧʦ ʟʘʚʝʨʰʝʥʥʽ (ʤʦʤʝʥʪ ʟʣʠʪʪʷ). 

ʇʨʠʢʣʘʜ 10.1. ɼʽʾ ʧʦʢʫʧʮʷ ʚ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽ ʦʧʠʩʫʶʪʴʩʷ ʜʘ̔-

ʛʨʘʤʦ,ʁ ʫ ʷʢʽʡ ʟʦʙʨʘʞʝʥʽ ʜʚʽ ʪʦʯʢʠ ʨʦʟʛʘʣʫʞʝʥʥʷ ï ʜʣʷ ʚʠʙʦʨʫ ʩʧʦ-

ʩʦʙʫ ʧʦʰʫʢʫ ʪʦʚʘʨʫ ʪʘ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʢʫʧʽʚʣʶ. ɭ ʪʨʠ 

ʣʽʥʽʡʢʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ: ʚʝʨʭʥʷ ʧʦʢʘʟʫʻ ʧʦʜʽʣ ʥʘ ʜʚʘ ʧʘʨʘʣʝʣʴʥ ̔ʧʨʦ-

ʮʝʩʠ, ʩʝʨʝʜʥʷ ï ʧʦʜʽʣ ʽ ʟʣʠʪʪʷ ʧʨʦʮʝʩʽʚ, ʘ ʥʠʞʥʷ ï ʣʠʰʝ ʟʣʠʪʪʷ 

ʧʨʦʮʝʩʽʚ (ʨʠʩ. 10.9). 

ɼʦʜʘʪʢʦʚʦ ʥʘ ʮʽʡ ʜʽʘʛʨʘʤʽ ʧʦʢʘʟʘʥʦ ʜʚʽ ʧʣʘʚʘʣʴʥʽ ʜʦʨʽʞʢʠ ï ʧʦ-

ʢʫʧʮʷ ʽ ʤʘʛʘʟʠʥʫ, ʷʢʽ ʨʦʟʜʽʣʝʥʽ ʚʝʨʪʠʢʘʣʴʥʦʶ ʣʽʥʽʻʶ. ʂʦʞʥʘ ʜʦʨʽʞ-

ʢʘ ʤʘʻ ʽʤô̫ ʽ ʬʽʢʩʫʻ ʜʽʣʷʥʢʫ ʜʽʷʣʴʥʦʩʪʽ ʢʦʥʢʨʝʪʥʦʾ ʦʩʦʙʠ, ʧʦʟʥʘʯʘ-

ʶʯʠ ʟʦʥʫ ʾʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 
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ɺʭʽʜ ʚ ʽʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥ

ʋʩʪʘʥʦʚʣʝʥʥʷ 

ʢʨʠʪʝʨʽʶ ʧʦʰʫʢʫ

ʇʝʨʝʭʽʜ ʜʦ 

ʽʥʰʦʛʦ ʨʦʟʜʽʣʫ

ʆʮʽʥʢʘ 

ʪʦʚʘʨʫ

ʇʦʢʣʘʩʪʠ ʪʦʚʘʨ 

ʚ ʢʦʰʠʢ

ʇʦʰʫʢ ʚ 

ʢʘʪʘʣʦʟʽ

ʌʦʨʤʫʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ

ɺʠʢʦʥʘʪʠ ʟʘʤʦʚʣʝʥʥʷ 

ʚ ʢʦʰʠʢʫ

ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʇʦʢʫʧʝʮʴ

 

ʈʠʩ. 10.9. ɼʽʘʛʨʘʤʘ ʜʽʡ ʧʦʢʫʧʮʷ ʚ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽ 

10.4. ɼʽʘʛʨʘʤʠ ʚʟʘʻʤʦʜʽʾ 

ɼʽʘʛʨʘʤʠ ʚʟʘʻʤʦʜʽʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʩʠʩ-

ʪʝʤʠ. ɺʦʥʠ ʧʦʢʘʟʫʶʪʴ ʚʟʘʻʤʦʜʽʶ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʙʽʨ ʦʙôʻʢʪʽʚ ʽ ʾʭ ʚ̔ʜ-

ʥʦhʝʥʴ, ʘ ʪʘʢʦʞ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʧʝʨʝʩʠʣʘʶʪʴʩʷ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. 

ɯʩʥʫʶʪʴ ʜʚʘ ʨʽʟʥʦʚʠʜʠ ʜʽʘʛʨʘʤʠ ʚʟʘʻʤʦʜʽʾ ï ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽ ʩʧʽʚ-

ʧʨʘʮʽ. ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʜʽʣʷʻ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ 

ʟʘ ʯʘʩʦʤ. ɼʽʘʛʨʘʤʘ ʢʦʦʧʝʨʘʮʽʾ ï ʚʠʜʽʣʷʻ ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ 

ʦʙô̒ ʢʪʽʚ, ʱʦ ʥʘʜʩʠʣʘʶʪʴ ʽ ʧʨʠʡʤʘʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ. ɽʣʝʤʝʥʪʘʤʠ 

ʜʽʘʛʨʘʤ ʚʟʘʻʤʦʜʽʾ  ̒ʦʙô̒ʢʪʠ, ʟʚô̫ ʟʢʠ, ʧʦʚʽʜʦʤʣʝʥʥʷ. 

10.5. ɼʽʘʛʨʘʤʠ ʢʦʦʧʝʨʘʮʽʾ 

ɼʽʘʛʨʘʤʠ ʢʦʦʧʝʨʘʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʟʘʻʤʦʜʽʶ ʦʙô̒ ʢʪʽʚ ʫ ʧʨʦʮʝʩʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʊʘʢʽ ʜʽʘʛʨʘʤʠ ʤʦʜʝʣʶʶʪʴ ʩʮʝʥʘʨʽʾ ʧʦʚʦ-

ʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ɯʤô̫  ʦʙô̒ ʢʪʘ ʧʽʜʢʨʝʩʣʶʻʪʩɹ ̫ʽ ʚʢʘʟʫʻʪʴʩʷ ʟʘʚʞʜʠ, 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʢʘʟʫʶʪʴʩʷ ʚʠʙʽʨʢʦʚʦ. ʉʠʥʪʘʢʩʠʩ ʧʦʜʘʥʥʷ ʽʤʝʥʽ ʤʘʻ 

ʚʠʛʣʷʜ: çɯʤô̫  ʦʙô̒ ʢʪʘ : ɯʤô̫  ʢʣʘʩʫè. 

ʧʦʢʣʘʩʪʠ ʪʦʚʘʨ 
ʫ ʢʦh ʠʢ 

ʧʦʰʫʢ  
ʫ ʢʘʪʘʣʦʟʽ 

ʇʦʢʫʧʝʮʴ ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ 
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ɺʠʜ ʟʘʧʠʩʫ ʽʤʝʥʽ: 

çʊʘʯʩʢʨʽʥ : ʇʣʘʥʰʝʪè - ʽʤô̫  ʦʙô̒ ʢʪʘ ʽ ʢʣʘʩʫ; 

ç: ʂʦʨʠʩʪʫʚʘʯè ï ʣʠh ʝ ʽʤô̫  ʢʣʘʩʫ (ʘʥʦʥʽʤʥʠʡ ʦʙô̒ ʢʪ); 

çʤʽʡ ʢʦʤʧôʁ ʪʝʨè ï ʣʠʰʝ ʽʤô̫  ʦʙô̒ ʢʪʘ (ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ ʽʤô̫  

ʢʣʘʩʫ ʚʽʜʦʤʦ); 

çʘʛʝʥʪ:è - ʦʙôʻʢʪ-ʩʠʨʦʪʘ (ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ ʽʤô̫  ʢʣʘʩʫ ʥʝʚʽ-

ʜʦʤʦ). 

ʉʠʥʪʘʢʩʠʩ ʧʦʜʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʻ ʚʠʛʣʷʜ: çɯʤô̫  : ʊʠʧ = ɿʥʘ-

ʯʝʥʥʷè. 

ɿʘʧʠʩ ʚʣʘʩʪʠʚʦʩʪʽ: 

çʥʦʤʝʨ: ʊʝʣʝʬʦʥ = " 7350-420"è ï ʽʤô̫, ʪʠʧ, ʟʥʘʯʝʥʥʷ; 

çʘʢʪʠʚʥʠʡ = Trueè ï ʽʤô̫ ʽ ʟʥʘʯʝʥʥʷ. 

ʆʙô̒ ʢʪʠ ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚô̫ ʟʢʽʚ ï ʢʘ-

ʥʘʣʽʚ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ. ɿʚôʷʟʦʢ ʤʽʞ ʧʘʨʦʶ ʦʙôʻʢʪʽʚ ʨʦʟʛ-

ʣʷʜʘʻʪʴʩʷ ʷʢ ʝʢʟʝʤʧʣʷʨ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʾʭ ʢʣʘʩʘʤʠ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, 

ʟʚô̫ ʟʦʢ ʤʽʞ ʜʚʦʤʘ ʦʙô̒ ʢʪʘʤʠ ʽʩʥʫʻ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʻ ʘʩʦʮʽʘʮʽʷ ʤʽʞ 

ʾʭ ʢʣʘʩʘʤʠ. ʅʝʷʚʥʦ ʚʩʽ ʢʣʘʩʠ  ̒ʘʩʦʮʽʘʮʽʡʦʚʘʥʠʤʠ, ʦʪʞʝ, ʦʙô̒ ʢʪ ʤʦʞʝ 

ʥʘʜʽʩʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʘʤʦʤʫ ʩʦʙʽ. 

ʆʪʞʝ, ʟʚô̫ ʟʦʢ ï ʮʝ hʣʷʭ ʜʣʷ ʧʝʨʝʩʠʣʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʐʣʷʭ 

ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʠʜʠʤʦʩʪʽ, ʷʢʘ ʧʦʢʘʟʫ-

ʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤ ʩʪʝʨʝʦʪʠʧʦʤ ʥʘ ʜʘʣʝʢʦʤʫ ʢʽʥʮ ̔ ʟʚô̫ ʟʢʫ. ɼʣʷ 

ʟʚô̫ ʟʢʫ ʧʝʨʝʜʙʘʯʝʥʦ ʪʘʢʽ ʩʪʘʥʜʘʨʪʥʽ ʩʪʝʨʝʦʪʠʧʠ ʚʠʜʠʤʦʩʪʽ: 

çglobalè - ʦʙô̒ ʢʪ-ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʝʨʝʙʫʚʘʻ ʚ ʛʣʦʙʘʣʴʥʽʡ ʜʽʣʷʥʮʽ 

ʚʠʟʥʘʯʝʥʥʷ; 

çlocalè - ʦʙô̒ ʢʪ-ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʝʨʝʙʫʚʘʻ ʚ ʣʦʢʘʣʴʥʽʡ ʜʽʣ̫ʥʮʽ  

ʚʠʟʥʘʯʝʥʥʷ ʦʙô̒ ʢʪʘ-ʢʣʽʻʥʪʘ; 

çparameterè - ʦʙôʻʢʪ-ʧʦʩʪʘʯʘʣʴʥʠʢ  ̒ʧʘʨʘʤʝʪʨʦʤ ʦʧʝʨʘʮʽʾ ʦʙôʻʢʪʘ-

ʢʣʽʻʥʪʘ; 

çselfè - ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʦʙô̒ ʢʪ  ̒ʽ ʢʣʽʻʥʪʦʤ, ʽ ʧʦʩʪʘʯʘʣʥɹʠʢʦʤ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ ï ʮʝ ʩʧʝʮʠʬʽʢʘʮʽʷ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ 

ʦʙô̒ ʢʪʘʤʠ ʚ ʦʯʽʢʫʚʘʥʥʽ ʪʦʛʦ, ʱʦ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʦ ʥʝʦʙʭʽʜʥʫ ʜʽʷʣʴ-

ʥʽʩʪʴ. ʇʨʠʡʤʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʜʽʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʨʦʙʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ  ̒ʜʽʷ. ʄʦʚʦʶ UML ʤʦʜʝ-

ʣʶʶʪʴʩʷ ʪʘʢʽ ʨʽʟʥʦʚʠʜʠ ʜʽʡ: ʚʠʢʣʠʢ ï ʚ ʦʙô̒ ʢʪʽ ʟʘʧʫʩʢʘʻʪʴʩʷ ʦʧʝʨʘ-

ʮʽʷ; ʧʦʚʝʨʥʝʥʥʷ ï ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʪʘʻʪʴʩʷ ʦʙô̒ ʢʪʫ; ʚʽʜʧʨʘʚʣʝʥʥʷ 

(send) ï ʦʙôʻʢʪʫ ʥʘʜʩʠʣʘʻʪʴʩʷ ʩʠʛʥʘʣ; ʩʪʚʦʨʝʥʥʷ ï ʩʪʚʦʨʶʻʪʴʩʷ 

ʦʙô̒ ʢʪ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʧʦʚʽʜʦʤʣʝʥʥʷʤ çcreateè; ʟʥʠʱʝʥʥʷ ï ʦʙô̒ ʢʪ 

ʟʥʠʱʫʻʪʴʩʷ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʧʦʚʽʜʦʤʣʝʥʥʷʤ çdestroyè. 
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ɼʣʷ ʟʘʧʠʩʫ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʤʦʚʽ UML ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʠʡ 

ʩʠʥʪʘʢʩʠʩ: çʇʦʚʝʨʥʟʥʘʯ := ɯʤô̫ ʧʦʚʽʜʦʤʣʝʥʥʷ (ɸʨʛʫʤʝʥʪʠ)è, ʜʝ 

çʇʦʚʝʨʥʟʥʘʯè ʟʘʜʘʻ ʚʝʣʠʯʠʥʫ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʦʙʨʦ-

ʙʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ɿʘʧʠʩ ʧʦʚʽʜʦʤʣʝʥʴ: çʢʦʦʨʜ := ʪʝʧʝʨʟʥʘʭʦʜʞ(ʣʽʪʘʢ1)è - ʚʠʢʣʠʢ 

ʦʧʝʨʘʮʽʾ, ʧʦʚʝʨʥʝʥʥʷ ʟʥʘʯʝʥʥʷ; çʦʧʦʚʽʱʝʥʥʷ( )è ï ʚʽʜʧʨʘʚʣʝʥʥʷ ʩʠʛ-

ʥʘʣʫ; çʚʩʪʘʥʦʚʠʪʠ ʤʘʨʰʨʫʪ(ʭ)è - ʚʠʢʣʠʢ ʦʧʝʨʘʮʽʾ ʟ ʜʽʡʩʥʠʤ ʧʘʨʘ-

ʤʝʪʨʦʤ; çcreateè - ʩʪʘʥʜʘʨʪʥʝ ʧʦʚʽʜʦʤʣʝʥʥ ̫ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙô̒ ʢʪʘ. 

ʂʦʣʠ ʦʙôʻʢʪ ʥʘʜʩʠʣʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʽʥʰʦʤʫ ʦʙô̒ ʢʪʫ (ʜʝʣʝʛʫʶʯʠ 

ʜʝʷʢʫ ʜʽʶ ʦʪʨʠʤʫʚʘʯʫ), ʦʙô̒ ʢʪ-ʦʪʨʠʤʫʚʘʯ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʥʘʜʽ-

ʩʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʨʝʪʴʦʤʫ ʦʙô̒ ʢʪʫ ʽ ʪ.ʜ. ʊʘʢ ʬʦʨʤʫʻʪʴʩʷ ʧʦʪʽʢ 

ʧʦʚʽʜʦʤʣʝʥʴ ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʝʨʫʚʘʥʥʷ. ʆʯʝʚʠʜʥʦ, ʱʦ ʧʦʚʽʜʦʤʣʝʥ-

ʥʷ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʘʶʪʴ ʙʫʪʠ ʧʨʦʥʫʤʝʨʦʚʘʥʽ. ʅʦʤʝʨʠ ʟʘʧʠʩʫʶʪʴ-

ʩʷ ʧʝʨʝʜ ʽʤʝʥʘʤʠ ʧʦʚʜ̔ʦʤʣʝʥʴ, ʥʘʧʨʷʤʦʢ ʧʦʚʽʜʦʤʣʝʥʴ ʚʢʘʟʫʻʪʴʩʷ 

ʩʪʨʽʣʢʘʤʠ (ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘʜ ʣʽʥʽʷʤʠ ʟʚô̫ ʟʢʽʚ). 

ʅʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʫ ʬʦʨʤʫ ʢʝʨʫʚʘʥʥʷ ʟʘʜʘʻ ʧʨʦʮʝʜʫʨʥʠʡ ʘʙʦ 

ʚʢʣʘʜʝʥʠʡ ʧʦʪʽʢ (ʧʦʪʽʢ ʩʠʥʭʨʦʥʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ). ʇʨʦʮʝʜʫʨʥʠʡ ʧʦ-

ʪʽʢ ʟʦʙʨʘʞʫʻʪʴʩʷ ʩʪʨʽʣʢʘʤʠ ʽʟ ʟʘʧʦʚʥʝʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ  

(ʨʠʩ. 10.10). 

 

:ʂʦʥʪʨʦʣʝʨ :ʈʝʛʫʣʷʪʦʨ :ɽʣʝʨʦʥ

1: ɺʠʢʦʥʘʪʠ ʨʦʚʦʨʦʪ

2: ʋʚʽʤʢʥʫʪʠ ʨʝʛʫʣʷʪʦʨ

3: ɺʠʢʦʥʘʪʠ ʨʝʛʫʣʶʚʘʥʥʷ

4: ʋʩʪʘʥʦʚʠʪʠ ʢʫʪ ʥʘʭʠʣʫ

 
ʈʠʩ. 10.10. ʇʦʪʽʢ ʩʠʥʭʨʦʥʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

 

ʊʫʪ ʧʦʚʽʜʦʤʣʝʥʥʷ ç1: ʚʠʢʦʥʘʪʠ ʨʦʟʚʦʨʦʪè ʻ ʩʠʥʭʨʦʥʥʠʤ, ʱʦ ʧʦ-

ʩʣʽʜʦʚʥʦ ʚʠʢʣʠʢʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ç2: ʫʚʽʤʢʥʫʪʠ ʨʝʛʫʣʷʪʦʨè, ç3: ʚʠ-

ʢʦʥʘʪʠ ʨʝʛʫʣʶʚʘʥʥʷè, ç4: ʫʩʪʘʥʦʚʠʪʠ ʢʫʪ ʥʘʭʠʣʫè. ʈʦʙʦʪʘ ʽʟ ʩʠʥʭ-

ʨʦʥʥʠʤ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʧʽʜʣʷʛʘʻ ʪʘʢʦʤʫ ʧʨʘʚʠʣʫ: ʧʝʨʝʜʘʚʘʯ ʯʝʢʘʻ 

ʜʦʪʠ, ʜʦʢʠ ʦʪʨʠʤʫʚʘʯ ʥʝ ʧʨʠʡʤʝ ʽ ʥʝ ʦʙʨʦʙʠʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʪʨʝʪʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʙʫʜʝ ʥʘʜʽʩʣʘʥʦ ʣʠʰʝ ʧʽʩʣʷ ʦʙʨʦʙ-

ʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ 2 ʽ 4. 

ʄʝʥʰ ʟʘʛʘʣʴʥʫ ʬʦʨʤʫ ʢʝʨʫʚʘʥʥʷ ʟʘʜʘʻ ʘʩʠʥʭʨʦʥʥʠʡ ʧʦʪʽʢ ʢʝʨʫ-

ʚʘʥʥʷ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10.11, ʘʩʠʥʭʨʦʥʥʠʡ ʧʦʪʽʢ ʟʦʙʨʘʞʫʻʪʴʩʷ 

ʟʚʠʯʘʡʥʠʤʠ ʩʪʨʽʣʢʘʤʠ. ʊʫʪ ʚʩʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʚʘʞʘʶʪʴʩʷ ʘʩʠʥʭ-
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ʨʦʥʥʠʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢ̫ʠʭ ʧʝʨʝʜʘʚʘʯ ʥʝ ʯʝʢʘʻ ʨʝʘʢʮʽʾ ʚʽʜ ʦʪʨʠ-

ʤʫʚʘʯʘ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʊʘʢʠʡ ʚʠʜ ʢʦʤʫʥʽʢʘʮʽʾ ʤʘʻ ʩʝʤʘʥʪʠʢʫ ʧʦ-

ʪhʦʚʦʾ ʩʢʨʠʥʴʢʠ ï ʦʜʝʨʞʫʚʘʯ ʧʨʠʡʤʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʤʽʨʫ ʛʦʪʦʚ-

ʥʦʩʪʽ. ʊʦʙʪʦ ʧʝʨʝʜʘʚʘʯ ʽ ʦʜʝʨʞʫʚʘʯ ʥʝ ʩʠʥʭʨʦʥʽʟʫʶʪʴ ʩʚʦʶ ʨʦʙʦʪʫ, 

ʦʜʠʥ ʦʙô̒ ʢʪ ʧʝʨʝʜʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʨʫʛʦʤʫ ʦʙô̒ ʢʪʫ. ʋ ʧʨʠʢʣʘʜʽ ʧʦ-

ʚʽʜʦʤʣʝʥʥʷ çʟʨʦʙʠʪʠ ʟʘʧʠʪè ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʨʫʛʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
 

:ʂʣʽʻʥʪ :ʇʨʦʤʽʞʥʝ ʇɿ :ʉʝʨʚʝʨ

1: ɿʨʦʙʠʪʠ ʟʘʧʠʪ 2: ɸʜʨʝʩʘʮʽʷ

 

ʈʠʩ. 10.11. ʇʦʪʽʢ ʘʩʠʥʭʨʦʥʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

 
ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʽʘʛʨʘʤʠ ʢʦʦʧʝʨʘʮʽʾ ʧʦʪʨʽʙʥʽ ʪʘʢʽ ʜʽʾ: 
1) ʚʽʜʦʙʨʘʟʠʪʠ ʚʟʘʻʤʦʜʽʡʥʽ ʦʙô̒ ʢʪʠ; 
2) ʫʩʪʘʥʦʚʠʪʠ ʟʚô̫ ʟʢʠ, ʱʦ ʟôʻʜʥʫʶʪʴ ʚʟʘʻʤʦʜʽʡʥʽ ʦʙô̒ ʢʪʠ; 
3) ʧʦʟʥʘʯʠʪʠ ʟʚô̫ ʟʢʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʷʢʽ ʧʦʩʠʣʘʶʪʴ ʽ ʩʪʨʠʤʫ-

ʶʪʴ ʚʠʜʽʣʝʥʽ ʦʙô̒ ʢʪʠ.  

ʆʩʪʘʥʥʽ ʚʝʨʩʽʾ ʩʝʨʝʜʦʚʠʱʘ IBM Rational Rose 2006 [17, 18] ʫ ʨʦʟ-

ʜʽʣ̔ çɺʣʘʩʪʠʚʦʩʪʽ ʧʦʚʽʜʦʤʣʝʥʴè ʥʝ ʤʽʩʪʪ̫ʴ ʟʙʝʨʝʞʫʚʘʥʦʾ ʫʤʦʚʠ. 
ʊʦʤʫ ʜʣʷ ʧʝʨʝʭʦʜʫ ʟʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤ 3 ʚʚʦʜʠʪʴʩʷ ʟʤʽʥʥʘ x. ɼʽʾ ʧʽ-
ʣʦʪʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʮʽʥʢʠ ʭ, ʷʢʫ ʜʘʻ ʨʝʛʫʣʚʁʘʣʴʥʠʢ (ʨʠʩ. 10.12). 

 

:ɼʠʩʧʝʪʯʝʨ :ʈʝʛʫʣʶʚʘʣʴʥʠʢ :ʇʽʣʦʪ

1: ɺʠʢʦʥʘʪʠ ʟʘʭʽʜ ʥʘ ʧʦʩʘʜʢʫ (ʭ)2: ʇʨʘʚʠʣʴʥʦ (ʭ=0)

3: ʇʦʚʪʦʨ ʟʘʭʦʜʫ (ʭ<>0)

 
ʈʠʩ. 10.12. ɯʪʝʨʘʮʽʷ ʽ ʨʦʟʛʘʣʫʞʝʥʥʷ 

 
ʋ ʧʽʜʩʫʤʢʫ ʬʦʨʤʫʻʪʴʩʷ ʚʽʟʫʘʣʴʥʝ ʧʦʜʘʥʥʷ ʧʦʪʦʢʫ ʢʝʨʫʚʘʥʥʷ  

(ʫ ʢʦʥʪʝʢʩʪʽ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙô̒ ʢʪʽʚ, ʱʦ ʩʧʽʚʧʨʘʮʶʶʪʴ). 
ɼʽʘʛʨʘʤʫ ʢʦʦʧʝʨʘʮʽʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʦʤ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘ-
ʨʘʪʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10.13. 
ʅʘ ʜʽʘʛʨʘʤʽ ʧʦʢʘʟʘʥʦ ʧô̫ ʪʴ ʦʙô̒ ʢʪʽʚ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʜʠʤʦ-

ʩʪʽ ʚʩʽʭ ʟʚô̫ ʟʢʽʚ ʩʠʩʪʝʤʠ. ʇʦʪʽʢ ʢʝʨʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʤʽʩʪʠʪʴ ʚʽʩʽʤ 
ʧʦʚʽʜʦʤʣʝʥʴ: ʯʦʪʠʨʠ ʘʩʠʥʭʨʦʥʥ ̔ ʽ ʯʦʪʠʨʠ ʩʠʥʭʨʦʥʥ.̔ ɽʢʟʝʤʧʣʷʨ 
çʂʦʥʪʨʦʣʝʨ ʉʂè ʯʝʢʘʻ ʧʨʠʡʤʘʥʥʷ ʽ ʦʙʨʦʙʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ: çɺʠʤʢ-
ʨʝʛʰʚʠʜʢʽʩʪʴè, çɺʠʤʢʨʝʛʢʫʪʽʚè, çʇʦʪʦʯʥʘ ʰʚʠʜʢʽʩʪʴè, çʇʦʪʦʯʥʠʡ 
ʢʫʪè. ʇʦʨʷʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘʜʘʥʦ ʾʭ ʥʦʤʝʨʘʤʠ.  
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ɼ: ɼʘʪʯʠʢ

ʇ: ʇʨʦʛʨʘʤʘ ʧʦʣʴʦʪʫ

ʂ: ʂʦʥʪʨʦʣʝʨ ʉʂ ʈʂ: ʈʝʛʫʣʷʪʦʨ ʢʫʪʽʚ

ʉʂ: ʈʝʛʫʣʷʪʦʨ ʰʚʠʜʢʦʩʪʽ

G

G

L

L

1: ɺʠʢʦʥʘʪʠ ʢʝʨʫʚʘʥʥʷ

2: ʋʚʽʤʢʚʠʤʽʨʶʚʘʯ ʢʫʪʽʚ

3: ʋʚʽʤʢʚʠʤʽʨʶʚʘʯ ʰʚʠʜʢʦʩʪʽ

4: ʇʦʪʦʯʥʠʡ ʢʫʪ

5: ʇʦʪʦʯʥʘ ʰʚʠʜʢʽʩʪʴ

6: ʋʚʽʤʢʨʝʛʰʚʠʜʢʦʩʪʽ

7: ʋʚʽʤʢʨʝʛʢʫʪʽʚ

8: ʇʨʦʛʥʦʟ

 

ʈʠʩ. 10.13. ɼʽʘʛʨʘʤʘ ʢʦʦʧʝʨʘʮʽʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʦʤ 

10.6. ɼʽʘʛʨʘʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʎʝ ʨʽʟʥʦʚʠʜ ʜʽʘʛʨʘʤ ʚʟʘʻʤʦʜʽʾ. ɺʽʜʦʙʨʘʞʘʶʯʠ ʩʮʝʥʘʨʽʡ ʧʦʚʦ-

ʜʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ, ʮʷ ʜʽʘʛʨʘʤʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʦʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʝ-

ʨʝʜʘʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ, ʘʣʝ ʚʦʥʘ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʢʘʟʘʪʠ ʪʘʢʽ ʜʝʪʘʣʽ, 

ʷʢʽ ʚʠʜʥʦ ʥʘ ʜʽʘʛʨʘʤʽ ʢʦʦʧʝʨʘʮʽʾ (ʩʪʨʫʢʪʫʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙô̒ ʢʪʽʚ ʽ ʟʚô̫ ʟʢʽʚ). ɻʨʘʬʽʯʥʦ ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʷʚʣʷʻ ʩʦʙʦʶ 

ʪʘʙʣʠʮ ,ʁ ʱʦ ʧʦʢʘʟʫʻ ʦʙô̒ ʢʪʠ, ʨʦʟʤʽʱʝʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʽ ʧʦʚʽʜʦʤ-

ʣʝʥʥʷ, ʫʧʦʨʷʜʢʦʚʘʥʽ ʟʘ ʯʘʩʦʤ, ï ʚʝʨʪʠʢʘʣʴʥʦ (ʨʠʩ. 10.14). ʆʙô̒ ʢʪʠ, 

ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʚʟʘʻʤʦʜʽʾ, ʤʽʩʪʷʪʴʩʷ ʥʘ ʚʝʨʰʠʥʽ ʜʽʘʛʨʘʤʠ. ʃ̔ʚʦ-

ʨʫʯ ʨʦʟʤʽʱʫ̒ʪʴʩʷ ʦʙô̒ ʢʪ, ʱʦ ʽʥʽʮʽʶʻ ʚʟʘʻʤʦʜʽʶ, ʘ ʧʨʘʚʦʨʫʯ ï ʟʘ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʶ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʧʦʩʠʣʘʶʪʴʩʷ ʽ ʧʨʠʡʤʘʶʪʴʩʷ ʦʙô̒ ʢʪʘʤʠ, ʤʩ̔-

ʪʷʪʴʩʷ ʫʟʜʦʚʞ ʦʩʽ Y ʚ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʯʘʩʫ ʚʽʜ ʚʝʨʰʠʥʠ ʜʦ ʦʩʥʦʚʠ 

ʜʽʘʛʨʘʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽ ʩʘʤʽ ʩʠʥʪʘʢʩʠʩ ʽ ʧʦʟʥʘʯʝʥʥʷ  

ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʱʦ ʡ ʫ ʜʽʘʛʨʘʤʘʭ ʢʦʦʧʝʨʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝ-

ʯʫʻʪʴʩʷ ʧʨʦʩʪʝ ʚʽʟʫʘʣʴʥʝ ʧʦʜʘʥʥʷ ʧʦʪʦʢʫ ʢʝʨʫʚʘʥʥʷ ʚ ʯʘʩʽ. 

ɺʽʜ ʜʽʘʛʨʘʤ ʢʦʦʧʝʨʘʮʽʾ ʜʽʘʛʨʘʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʽʜʨʽʟʥʷʶʪʴ ʜʚʽ 

ʚʘʞʣʠʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʝʨʰʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʣʽʥʽʷ ʞʠʪʪʷ 

ʦʙôʻʢʪʘ (ʚʝʨʪʠʢʘʣʴʥʘ ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ, ʱʦ ʧʦʟʥʘʯʘʻ ʧʝʨʽʦʜ ʽʩʥʫʚʘʥ-

ʥʷ ʦʙô̒ ʢʪʘ). ɹʽʣʴʰʽʩʪʴ ʦʙô̒ ʢʪʽʚ ʽʩʥʫʶʪʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʚʟʘ̒-

ʤʦʜʽʾ, ʭʾ ʣʽʥʽʾ ʞʠʪʪʷ ʧʨʦʩʪʠʨʘʶʪʴʩʷ ʚʽʜ ʚʝʨʰʠʥʠ ʜʦʥʠʟʫ ʜʽʘʛʨʘʤʠ. 
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ʇʨʠ ʮʴʦʤʫ ʦʙôʻʢʪʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ ʚ ʭʦʜʽ ʚʟʘʻʤʦʜʽʾ. ɰʭ ʣʥ̔ʽʾ 

ʞʠʪʪʷ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʧʨʠʡʤʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ çcreateè. 

ʂʨʽʤ ʪʦʛʦ, ʦʙô̒ ʢʪʠ ʤʦʞʫʪʴ ʟʥʠʱʫʚʘʪʠʩʷ ʚ ʭʦʜʽ ʚʟʘʻʤʦʜʽʾ. ʄʦʤʝʥʪ 

ʧʨʠʡʤʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ çdestroyè ʦʟʥʘʯʘʻ ʟʘʢʽʥʯʝʥʥʷ ʣʥ̔̔ ʾ ʞʠʪʪʷ. 

ɿʥʠʱʝʥʥʷ ʣʽʥʽʾ ʞʠʪʪʷ ʧʦʟʥʘʯʘʻʪʴʩʷ ³ ʫ ʢʽʥʮʽ ʣʽʥʽʾ (ʨʠʩ. 10.15). 

ʂ: ʂʦʥʪʨʦʣʝʨ ʉʂʂ: ʂʦʥʪʨʦʣʝʨ ʉʂɼ: ɼʘʪʯʠʢɼ: ɼʘʪʯʠʢʇ: ʇʨʦʛʨʘʤʘ ʧʦʣʴʦʪʫʇ: ʇʨʦʛʨʘʤʘ ʧʦʣʴʦʪʫ ʈʂ: ʈʝʛʫʣʷʪʦʨ 

ʢʫʪʽʚ

ʈʂ: ʈʝʛʫʣʷʪʦʨ 

ʢʫʪʽʚ

ʉʂ: ʈʝʛʫʣʷʪʦʨ 

ʰʚʠʜʢʦʩʪʽ

ʉʂ: ʈʝʛʫʣʷʪʦʨ 

ʰʚʠʜʢʦʩʪʽ

1: ɺʠʢʦʥʘʪʠ ʢʝʨʫʚʘʥʥʷ2: ʋʚʽʤʢʚʠʤʽʨʶʚʘʯ ʢʫʪʽʚ

3: ʋʚʽʤʢʚʠʤʽʨʶʚʘʯ ʰʚʠʜʢʦʩʪʽ

4: ʇʦʪʦʯʥʠʡ ʢʫʪ

5: ʇʦʪʦʯʥʘ ʰʚʠʜʢʽʩʪʴ

6: ʋʚʽʤʢʨʝʛʰʚʠʜʢʦʩʪʽ

7: ʋʚʽʤʢʨʝʛʢʫʪʽʚ

8: ʇʨʦʛʥʦʟ

 

ʈʠʩ. 10.14. ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʦʤ 

6: ʋʚʽʤʢʨʝʛʰʚʠʜʢʦʩʪʽ

ʉʂ: ʈʝʛʫʣʷʪʦʨ 

ʰʚʠʜʢʦʩʪʽ

ʉʂ: ʈʝʛʫʣʷʪʦʨ 

ʰʚʠʜʢʦʩʪʽ

 
ʈʠʩ. 10.15. ʉʪʚʦʨʝʥʥʷ ʽ ʟʥʠʱʝʥʥʷ ʦʙô̒ ʢʪʘ 
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ɯʥʰʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʬʦʢʫʩ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʤʘʻ ʚʠʛʣʷʜ ʚʠʩʦʢʦ-

ʛʦ ʪʦʥʢʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʽʦʜ ʯʘʩʫ, ʧʨʦʪʷʛʦʤ 

ʷʢʦʛʦ ʦʙô̒ ʢʪ ʚʠʢʦʥʫʻ ʜʽʶ (ʩʚʦʶ ʘʙʦ ʟʘʣʝʞʥʫ ʧʨʦʮʝʜʫʨʫ). ɺʝʨʰʠʥʘ 

ʧʨʷʤʦʢʫʪʥʠʢʘ ʧʦʟʥʘʯʘʻ ʧʦʯʘʪʦʢ ʜʽʾ, ʘ ʦʩʥʦʚʘ ï ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ. 

ʄʦʤʝʥʪ ʟʘʚʝʨʰʝʥʥʷ ʤʦʞʝ ʤʘʨʢʫʚʘʪʠʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʧʦʚʝʨʥʝʥʥʷ, 

ʱʦ ʟʦʙʨʘʞʫʻʪʴʩʷ ʧʫʥʢʪʠʨʥʦʶ ʩʪʨʽʣʢʦʶ. 

10.7. ɼʽʘʛʨʘʤʠ Use Case 

ɼʽʘʛʨʘʤʘ Use Case (ʧʨʝʮʝʜʝʥʪʽʚ, ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ) ʚʠʟʥʘ-

ʯʘʻ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʧʦʛʣʷʜʫ ʢʦʨʠʩʪʫʚʘʯʘ  ̔ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʛʦʣʦʚʥʠʡ ʟʘʩʽʙ ʜʣʷ ʧʝʨʚʠʥʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʩʠʩʪʝʤʠ. ɰʾ 

ʦʩʥʦʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟô̫ ʩʫʚʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʨʦʟʨʦʙ-

ʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʬʽʢʩʘʮʽʻ  ʁʮʠʭ ʚʠʤʦʛ ʫ ʬʦʨʤʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʾʾ ʨʦ-

ʟʨʦʙʣʷʪʠ ʥʘʜʘʣʽ.  

ɼʦ ʩʢʣʘʜʫ ʜʽʘʛʨʘʤ Use Case ʚʭʦʜʷʪʴ ʧʨʝʮʝʜʝʥʪʠ, ʘʢʪʦʨʠ, ʘ ʪʘʢʦʞ 

ʚʽʜʥʦʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʘʩʦʮʽʘʮʽʾ. ʎʽ ʜʽʘʛʨʘʤʠ ʤʦ-

ʞʫʪʴ ʤʽʩʪʠʪʠ ʧʘʢʝʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʫʛʨʫʧʦʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʤʦʜʝʣʽ ʫ ʚʝʣʠʢʽ ʬʨʘʛʤʝʥʪʠ. ʗʢ ʽ ʽʥʰʽ ʜʽʘʛʨʘʤʠ Use Case ʤʦʞʫʪʴ 

ʚʢʣʶʯʘʪʠ ʧʨʠʤʽʪʢʠ ʽ ʦʙʤʝʞʝʥʥʷ. 

10.7.1. ɽʣʝʤʝʥʪʠ ʜʽʘʛʨʘʤʠ 

ɺʝʨʰʠʥʘʤʠ ʚ ʜʽʘʛʨʘʤʽ Use Case  ̒ʘʢʪʦʨʠ ʽ ʧʨʝʮʝʜʝʥʪʠ. ɰʭ ʧʦʟʥʘ-

ʯʝʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10.16. ɸʢʪʦʨʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʨʦʙʦʪʦʶ ʩʠʩ-

ʪʝʤʠ, ʧʨʝʮʝʜʝʥʪʠ ï ʟʦʙʨʘʞʘʶʪʴ ʜʽʾ, ʚʠʢʦʥʫʚʘʥʽ ʩʠʩʪʝʤʦʶ ʚ ʽʥʪʝʨʝ-

ʩʘʭ ʘʢʪʦʨʽʚ. 

ɸʢʪʦʨ Eʣʝʤʝʥʪ Use Case
 

ʈʠʩ. 10.16. ʇʦʟʥʘʯʝʥʥʷ ʘʢʪʦʨʘ ʽ ʧʨʝʮʝʜʝʥʪʘ 

 

ɸʢʪʦʨ ï ʨʦʣʴ ʦʙôʻʢʪʘ ʧʦʟʘ ʩʠʩʪʝʤʦʶ, ʱʦ ʧʨʷʤʦ ʚʟʘʻʤʦʜʽʻ ʟ ʾʾ ʯʘʩ-

ʪʠʥʦʶ ï ʢʦʥʢʨʝʪʥʠʤ ʧʨʝʮʝʜʝʥʪʦʤ. ʈʦʟʨʽʟʥʷʶʪʴ ʘʢʪʦʨʽʚ ʽ ʢʦʨʠʩʪʫ-

ʚʘʯʽʚ. ʂʦʨʠʩʪʫʚʘʯ ï ʮʝ ʬʽʟʠʯʥʠʡ ʦʙô̒ ʢʪ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʩʪʝʤʫ. 

ɺʽʥ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʨʦʣʝʡ ʽ ʪʦʤʫ ʤʦʞʝ ʤʦʜʝʣʶʚʘʪʠʩʷ 

ʜʝʢʽʣʴʢʦʤʘ ʘʢʪʦʨʘʤʠ. ʉʧʨʘʚʝʜʣʠʚʠʤ ʻ ʽ ʪʝ, ʱʦ ʘʢʪʦʨʦʤ ʤʦʞʫʪʴ ʙʫ-

ʪʠ ʨʽʟʥʽ ʢʦʨʠʩʪʫʚʘʯʽ. 



 246 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʤʦʞʥʘ ʚʠʜʽʣʠ-

ʪʠ ʜʚʦʭ ʘʢʪʦʨʽʚ: ʧʽʣʦʪʘ ʽ ʢʘʩʠʨʘ. ʉʠʜʦʨʦʚ ï ʢʦʨʠʩʪʫʚʘʯ, ʱʦ ʽʥʦʜʽ ʜʽʻ 

ʷʢ ʧʽʣʦʪ, ʘ ʽʥʦʜʽ ï ʷʢ ʢʘʩʠʨ. ʗʢ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 10.17, ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʦʣʽ ʉʠʜʦʨʦʚ ʚʟʘʻʤʦʜʽʻ ʟ ʨʽʟʥʠʤʠ ʧʨʝʮʝʜʝʥʪʘʤʠ. 

 

ʂʘʩʠʨ

ʇʨʦʜʘʞ ʙʽʣʝʪʽʚ

ʇʝʨʝʚʽʨʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʇʽʣʦʪ

ɺʠʢʦʥʘʥʥʷ ʧʦʣʴʦʪʫ  

ʈʠʩ. 10.17. ʄʦʜʝʣʴ ʜʽʘʛʨʘʤʠ Use Case 

 

ʇʨʝʮʝʜʝʥʪ ï ʮʝ ʦʧʠʩ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ (ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʧʦʩʣʽʜʦʚ-

ʥʦʩʪʝʡ), ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʽ ʜʦʩʷʛʘʶʪʴ ʜʣʷ ʦʢʨʝʤʦʛʦ ʘʢʪʦ-

ʨʘ ʚʠʜʠʤʠʡ ʨʝʟʫʣʴʪʘʪ. ʆʜʠʥ ʘʢʪʦʨ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʽʣʴʢʘ 

ʧʨʝʮʝʜʝʥʪʽʚ, ʽ ʥʘʚʧʘʢʠ, ʦʜʠʥ ʧʨʝʮʝʜʝʥʪ ʤʦʞʝ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʘʢʪʦʨʽʚ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡʦʛʦ. ʂʦʞʥʠʡ ʧʨʝʮʝʜʝʥʪ ʟʘʜʘʻ ʧʝʚʥʠʡ ʤʘʨh-

ʨʫʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ. ʅʘʙʽʨ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ Use Case ʚʠʟʥʘʯʘʻ 

ʧʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ. 

10.7.2. ʊʠʧʠ ʚʽʜʥʦʰʝʥʴ ʫ ʜʽʘʛʨʘʤʘʭ 

ʄʽʞ ʘʢʪʦʨʦʤ ʽ ʝʣʝʤʝʥʪʦʤ Use Case ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʦʜʠʥ ʚʠʜ ʚ̔ʜ-

ʥʦʰʝʥʴ ï ʘʩʦʮʽʘʮʽʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʾʭ ʚʟʘʻʤʦʜʽʶ (ʨʠʩ. 10.18). ɹʫʜʴ-

ʷʢʘ ʘʩʦʮʽʘʮʽʷ ʤʦʞʝ ʤʘʪʠ ʽʤô̫, ʨʦʣʴ, ʧʦʪʫʞʥʽʩʪʴ. 
 

ʂʝʨʽʚʥʠʢ ʧʦʣʴʦʪʽʚ
ʃʽʪʘʢ

n11 n

 
ʈʠʩ. 10.18. ɺʽʜʥʦʰʝʥʥʷ ʘʩʦʮʽʘʮʽʾ 

   n 
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ʄʽʞ ʘʢʪʦʨʘʤʠ ʧʨʠʧʫʩʪʠʤʝ ʚʽʜʥʦʰʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʥʷ (ʨʠʩ. 10.19). 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʝʢʟʝʤʧʣʷʨ ʥʘʱʘʜʢʘ ʤʦʞʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʪʘʢʠʤʠ ʞ 

ʨʽʟʥʦʚʠʜʘʤʠ ʝʢʟʝʤʧʣʷʨʽʚ ʝʣʝʤʝʥʪʽʚ Use Case, ʱʦ ʡ ʝʢʟʝʤʧʣʷʨ ʙʘʪʢɹʘ.  

ʂʝʨʽʚʥʠʢ ʧʦʣʴʦʪʽʚ
ʃʽʪʘʢ

n11 n

ʏʝʨʛʦʚʠʡ ʜʠʩʧʝʪʯʝʨ
ʄʝʪʝʦʩʣʫʞʙʘ

111 1

 
ʈʠʩ. 10.19. ɺʽʜʥʦʰʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʽʞ ʘʢʪʦʨʘʤʠ 

 

ʄʽʞ ʧʨʝʮʝʜʝʥʪʘʤʠ ʚʠʟʥʘʯʝʥʦ ʚʽʜʥʦʰʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʜʚʘ ʨ̔ -

ʟʥʦʚʠʜʠ ʚʽʜʥʦʰʝʥʴ ʟʘʣʝʞʥʦʩʪʽ ï ʚʢʣʶʯʝʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ. ɺʽʜʥʦ-

ʰʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʥʷ (ʨʠʩ. 10.20) ʬʽʢʩʫʻ, ʱʦ ʥʘʱʘʜʦʢ ʫʩʧʘʜʢʦʚʫʻ 

ʧʦʚʦʜʞʝʥʥʷ ʙʘʪʴʢʘ. 

 

ɹʘʪʴʢʽʚʩʴʢʠʡ ʢʣʘʩ ʅʘʱʘʜʦʢ

 
ʈʠʩ. 10.20. ɺʽʜʥʦʰʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ Use Case 

 

ʂʨʽʤ ʪʦʛʦ, ʥʘʱʘʜʦʢ ʤʦʞʝ ʜʦʧʦʚʥʠʪʠ ʘʙʦ ʧʝʨʝʚʠʟʥʘʯʠʪʠ ʧʦʚʦ-

ʜʞʝʥʥʷ ʙʘʪʴʢʘ. ʇʨʝʮʝʜʝʥʪ, ʷʢʠʡ  ̒ʥʘʱʘʜʢʦʤ, ʤʦʞʝ ʟʘʤʽʱʘʪʠ ʝʣʝ-

ʤʝʥʪ Use Case, ʱʦ ̒ ʙʘʪʴʢʦʤ, ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʜʽʘʛʨʘʤʠ. 

ɺʽʜʥʦʰʝʥʥʷ ʚʢʣʶʯʝʥʥʷ (ʨʠʩ. 10.21) ʤʽʞ ʧʨʝʮʝʜʝʥʪʘʤʠ ʦʟʥʘʯʘʻ, 

ʱʦ ʙʘʟʦʚʠʡ ʧʨʝʮʝʜʝʥʪ ʷʚʥʦ ʚʢʣʶʯʘʻ ʧʦʚʦʜʞʝʥʥʷ ʽʥʰʦʛʦ ʧʨʝʮʝʜʝʥ-

ʪʘ ʫ ʪʦʯʮʽ, ʱʦ ʚʠʟʥʘʯʝʥʘ ʚ ʙʘʟʽ. ɽʣʝʤʝʥʪ, ʱʦ ʚʢʣʶʯʘʻʪʴʩʷ, ʥʽʢʦʣʠ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ï ʡʦʛʦ ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʣʠʰʝ 

ʯʘʩʪʠʥʦʶ ʽʥʰʦʛʦ, ʙʽʣʴʰʦʛʦ ʧʨʝʮʝʜʝʥʪʘ. ɺʽʜʥʦʰʝʥʥʷ ʚʢʣʶʯʝʥʥʷ ï 

    n 
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ʧʨʠʢʣʘʜ ʚʽʜʥʦʰʝʥʴ ʜʝʣʝʛʘʮʽʾ. ʆʢʨʝʤʠʡ ʧʨʝʮʝʜʝʥʪ ʤʽʩʪʠʪʴ ʧʝʚʥʠʡ 

ʥʘʙʽʨ ʦʙʦʚô̫ ʟʢʽʚ ʩʠʩʪʝʤʠ. ɼʘʣʽ ʽʥʰʽ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʘʛʨʝ-

ʛʫʚʘʪʠ ʮʽ ʦʙʦʚô̫ ʟʢʠ (ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ). 

 

ɹʘʟʦʚʠʡ ʝʣʝʤʝʥʪɺʢʣʶʯʥʠʡ ʝʣʝʤʝʥʪ

<<include>>

 
ʈʠʩ. 10.21. ɺʽʜʥʦʰʝʥʥʷ ʚʢʣʶʯʝʥʥʷ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ Use Case 

 

ɺʽʜʥʦʰʝʥʥʷ ʨʦʟʰʠʨʝʥʥʷ (ʨʠʩ. 10.22) ʤʽʞ ʧʨʝʮʝʜʝʥʪʘʤʠ ʦʟʥʘʯʘʻ, 

ʱʦ ʙʘʟʦʚʠʡ ʧʨʝʮʝʜʝʥʪ ʥʝʷʚʥʦ ʚʢʣʶʯʘʻ ʧʦʚʦʜʞʝʥʥʷ ʽʥʰʦʛʦ ʧʨʝʮʝ-

ʜʝʥʪʘ ʫ ʪʦʯʮʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʙʽʯʥʦ ʨʦʟʰʠʨʶʚʘʥʠʤ ʧʨʝʮʝʜʝʥ-

ʪʦʤ. ɹʘʟʦʚʠʡ ʝʣʝʤʝʥʪ Use Case ʤʦʞʝ ʙʫʪʠ ʘʚʪʦʥʦʤʥʠʤ, ʘʣʝ ʟʘ ʧʝʚ-

ʥʠʭ ʫʤʦʚ ʡʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʨʦʟʰʠʨʶʚʘʪʠʤʝʪʴʩʷ ʧʦʚʦʜʞʝʥʥʷʤ  

ʥ̔h ʦʛʦ ʧʨʝʮʝʜʝʥʪʫ. ɹʘʟʦʚʠʡ ʧʨʝʮʝʜʝʥʪ ʨʦʟʰʠʨʶʚʘʪʠʤʝʪʴʩʷ ʣʠʰʝ  

ʚ ʧʝʚʥʠʭ ʪʦʯʢʘʭ ï ʪʦʯʢʘʭ ʨʦʟʰʠʨʝʥʥʷ. ɺʽʜʥʦʰʝʥʥʷ ʨʦʟʠhʨʝʥʥʷ  

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙʨʘʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʘ ʚʽʜʦʢʨʝʤʠʪʠ ʦʙʦʚô̫ ʟʢʦʚʝ ʧʦʚʦʜʞʝʥʥʷ ʚʽʜ 

ʥʝʦʙʦʚô̫ ʟʢʦʚʦʛʦ ʧʦʚʦʜʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʽʜʥʦʰʝʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʜʣʷ ʦʢʨʝʤʦʛʦ ʧʽʜʧʦʪʦʢʫ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʣʠʰʝ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʦʟʘ ʧʦʣʝʤ ʟʦʨʫ ʙʘʟʦʚʦʛʦ 

ʧʨʝʮʝʜʝʥʪʫ. ʅʘʨʝʰʪʽ, ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ ʦʢʨʝʤʽ ʧʦʪʦʢʠ, ʫʩʪʘʚʣʝʥ-

ʥ ̫ʷʢʠʭ ʫ ʧʝʚʥʫ ʪʦʯʢʫ ʢʝʨʫʻʪʴʩʷ ʘʢʪʦʨʦʤ. 

 

ɹʘʟʦʚʠʡ ʩʮʝʥʘʨʽʡʉʮʝʥʘʨʽʡ, ʱʦ ʨʦʟʰʠʨʶʻ ʙʘʟʦʚʠʡ

<<extend>>

 
ʈʠʩ. 10.22. ɺʽʜʥʦʰʝʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ Use Case 

 

ʇʨʠʢʣʘʜ ʥʘʡʧʨʦʩʪʽʰʦʾ ʜʽʘʛʨʘʤʠ Use Case, ʫ ʷʢʽʡ ʚʠʢʦʨʠʩʪʘʥʦ 

ʚʽʜʥʦʰʝʥʥʷ ʚʢʣʶʯʝʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10.23. 

10.7.3. ʈʦʙʦʪʘ ʟ ʝʣʝʤʝʥʪʘʤʠ ʜʽʘʛʨʘʤʠ 

ʇʨʝʮʝʜʝʥʪʠ ʦʧʠʩʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʘʣʝ ʥʝ ʚʢʘʟʫʶʪʴ 

ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ. ʄʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʟʦʚ-

ʥʽʰʥʻ ʧʦʜʘʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜ ʾʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʜʘʥʥʷ. ʇʦʚʦʜʞʝʥʥʷ 
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ʧʨʝʮʝʜʝʥʪʫ ʦʧʠʩʫʻʪʴʩʷ ʧʦʪʦʢʦʤ ʧʦʜʽʡ. ʇʦʯʘʪʢʦʚʠʡ ʦʧʠʩ ʚʠʢʦʥʫ-

ʻʪʴʩʷ ʚ ʪʝʢʩʪʦʚʽʡ ʬʦʨʤʽ, ʧʨʦʟʦʨʽʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʠ. ʋ ʧʦ-

ʪʦʮʽ ʧʦʜʽʡ ʚʠʜʣ̔ʷʶʪʴ: 

ï ʦʩʥʦʚʥʠʡ ʧʦʪʽʢ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʦʪʦʢʠ ʧʦʚʦʜʞʝʥʥʷ;  

ï ʧʦʯʘʪʦʢ ʽ ʟʘʢʽʥʯʝʥʥʷ ʧʨʝʮʝʜʝʥʪʫ;  

ï ʚʟʘʻʤʦʜʽʶ ʧʨʝʮʝʜʝʥʪʫ ʟ ʘʢʪʦʨʘʤʠ;  

ï ʜʘʥʽ, ʷʢʠʤʠ ʦʙʤʽʥʶʶʪʴʩʷ ʘʢʪʦʨ ʽ ʩʠʩʪʝʤʘ. 

ʆʧʝʨʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝʊʝʢʩʪʦʚʠʡ ʧʨʦʮʝʩʦʨ

ʂʦʨʠʩʪʫʚʘʯ
ʂʦʤʧ'ʶʪʝʨ<<include>>

<<extend>>

 
ʈʠʩ. 10.23. ʅʘʡʧʨʦʩʪʽʰʘ ʜʽʘʛʨʘʤʘ Use Case ʜʣʷ ʙʘʥʢʫ 

 

ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʦʪʦʢʽʚ ʧʦʜʽʡ ʚʠʢʦʨʠʩʪʦʚʫʁ ʪʴ  
ʜʽʘʛʨʘʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɿʘʟʚʠʯʘʡ ʦʜʥʘ ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʟʥʘʯʘʻ 
ʛʦʣʦʚʥʠʡ ʧʦʪʽʢ ʫ ʧʨʝʮʝʜʝʥʪʽ, ʘ ʽʥʰʽ ʜʽʘʛʨʘʤʠ ï ʧʦʪʦʢʠ ʚʠʢʣʶʯʝʥʴ. 
ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʦʜʠʥ ʧʨʝʮʝʜʝʥʪ ʦʧʠʩʫʻ ʥʘʙʽʨ ʧʦʩʣʽʜʦʚʥʦ-

ʩʪʝʡ, ʫ ʷʢʦʤʫ ʢʦʞʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʷʚʣʷʻ ʩʦʙʦʶ ʤʦʞʣʠʚʠʡ ʧʦʪʽʢ 
ʧʦʜʽʡ. ʂʦʞʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʟʠʚʘʻʪʴʩʷ ʩʮʝʥʘʨʽʻʤ. ʉʮʝʥʘʨʽʡ ï ʢʦʥ-
ʢʨʝʪʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ, ʱʦ ʽʣʶʩʪʨʫʻ ʧʦʚʦʜʞʝʥʥʷ, ʜʣʷ ʧʨʝʮʝʜʝʥʪʫ 
ʚʽʥ  ̒ʤʘʡʞʝ ʪʠʤ ʞʝ, ʯʠʤ  ̒ʝʢʟʝʤʧʣʷʨʠ ʜʣʷ ʢʣʘʩʫ. ʉʮʝʥʘʨʽʡ ï ʮʝ ʝʢ-
ʟʝʤʧʣʷʨ ʧʨʝʮʝʜʝʥʪʫ. 
ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩ-

ʪʝʤʠ ʻ ʩʧʝʮʠʬʽʢʘʮʽʷ ʧʨʝʮʝʜʝʥʪʫ. ɯʩʪʦʪʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʟʤʽʩʪʫ ʩʧʝ-
ʮʠʬʽʢʘʮʽʾ ʻ ʾʾ ʧʦʚʥʦʪʘ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 
ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʢʣʶʯʘʻ ʛʦʣʦʚʥʠʡ ʧʦʪʽʢ, ʧʽʜʧʦʪʦʢʠ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 
ʧʦʪʦʢʠ ʧʦʚʦʜʞʝʥʥʷ.  
ʗʢʱʦ ʩʘʤʦʩʪʽʡʥʠʡ ʧʨʝʮʝʜʝʥʪ ʤʽʩʪʠʪʴ ʧʽʜʧʦʪʽʢ, ʪʦ ʡʦʛʦ ʚʘʨʪʦ 

ʟôʻʜʥʘʪʠ ʟ ʙʘʟʦʚʠʤ ʧʨʝʮʝʜʝʥʪʦʤ ʚʽʜʥʦʰʝʥʥʷʤ include. ʉʚʦ̒ʁ  ʯʝʨ-
ʛʦ ,ʁ ʩʘʤʦʩʪʽʡʥʠʡ ʧʨʝʮʝʜʝʥʪ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʦʪʦʢʦʤ ʧʽʜʢʣʶʯʘ-
ʻʪʴʩʷ ʜʦ ʙʘʟʦʚʦʛʦ ʧʨʝʮʝʜʝʥʪʫ ʚʽʜʥʦʰʝʥʥʷʤ extend. 

ʇʨʠʢʣʘʜ 10.2. ɼʽʘʛʨʘʤʫ Use Case ʜʣʷ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ʙʘʥʢʦʤʘ-

ʪʘ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥ ̫ʧʨʦʩʪʠʭ ʦʧʝʨʘʮʽʡ ï ʧʝʨʝʚʽʨʢʠ ʨʘʭʫʥʢʘ, ʟʥʷʪʪʷ 

ʛʨʦʰʝʡ ï ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 10.24. 
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ʇʝʨʝʚʽʨʢʘ ʧʽʥ-ʢʦʜʫɹʣʦʢʫʚʘʥʥʷ ʢʘʨʪʢʠ

ʂʣʽʻʥʪ ʙʘʥʢʫ

ʋʩʪʘʚʠʪʠ ʢʘʨʪʢʫ

ɹʘʥʢ

ʇʝʨʝʚʽʨʢʘ ʙʘʣʘʥʩʫ

<<include>>

<<include>>

<<extend>>

 
ʈʠʩ. 10.24. ɼʽʘʛʨʘʤʘ Use Case ʜʣʷ ʩʝʘʥʩʫ ʚʟʘʻʤʦʜʽʾ ʟ ʙʘʥʢʦʤʘʪʦʤ 

 
ʋ ʮʽʡ ʜʽʘʛʨʘʤʽ ʘʢʪʦʨ çʢʣʽʻʥʪè ʚʟʘʻʤʦʜʽʻ ʟ ʜʚʦʤʘ ʙʘʟʦʚʠʤʠ ʧʨʝ-

ʮʝʜʝʥʪʘʤʠ çɺʩʪʘʚʠʪʠ ʢʘʨʪʢʫè ʪʘ çʇʝʨʝʚʽʨʢʘ ʙʘʣʘʥʩʫè. ɹʘʟʦʚʽ ʧʨʝ-
ʮʝʜʝʥʪʠ ʚʢʣʶʯʘʶʪʴ ʧʨʝʮʝʜʝʥʪ çʇʝʨʝʚʽʨʢʘ ʧʽʥ-ʢʦʜʫè, ʢ̫ʠʡ ʨʦʟʰʠ-
ʨʶʻʪʴʩʷ ʥʘ ʧʨʝʮʝʜʝʥʪ çɹʣʦʢʫʚʘʥʥʷ ʢʘʨʪʢʠè.  

10.7.4. ʈʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ɼʣʷ ʜʦʜʘʚʘʥʥʷ ʧʨʝʮʝʜʝʥʪʫ ʥʦʚʠʭ ʜʽʡ ʟʨʫʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʜ̔-
ʥʦʰʝʥʥʷ ʨʦʟʰʠʨʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʘʟʦʚʠʡ ʧʨʝʮʝʜʝʥʪ ʤʦʞʝ 
ʙʫʪʠ ʨʦʟʰʠʨʝʥʠʡ ʥʦʚʠʤ ʧʨʝʮʝʜʝʥʪʦʤ. 
ʇʨʠʢʣʘʜ 10.3. ɹʘʟʦʚʠʡ ʧʨʝʮʝʜʝʥʪ çʉʝʘʥʩ ʨʦʙʦʪʠè ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʰʠʨʝʥʠʡ ʥʘ ʧʨʝʮʝʜʝʥʪʠ çʂʦʤʧʽʣʷʮʽʷè, çʈʦʙʦʪʘ ʟ ʧʦh ʪʦʶè,  
çʊʝʢʩʪʦʚʝ ʦʙʨʦʙʣʝʥʥʷè. ɹʘʟʦʚʠʡ ʧʨʝʮʝʜʝʥʪ ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ 
ʤʘʡʞʝ ʙʝʟ ʟʤʽʥ. 
ɺʽʜʥʦʰʝʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʚʠʟʥʘʯʘʻ ʧʝʨʝʨʠʚʘʥʥʷ ʙʘʟʦʚʦʛʦ ʧʨʝʮʝʜʝʥ-

ʪʫ ʜʣʷ ʚʩʪʘʚʣʝʥʥʷ ʽʥʰʦʛʦ ʧʨʝʮʝʜʝʥʪʘ. ɹʘʟʦʚʠʡ ʧʨʝʮʝʜʝʥʪ ʥʝ ʟʥʘʻ ʯʠ 
ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʝʨʝʨʠʚʘʥʥʷ, ʯʠ ʥʝ ʙʫʜʝ. ʆʙʯʠʩʣʝʥʥʷ ʫʤʦʚ ʧʝʨʝ-
ʨʠʚʘʥʥʷ ʧʝʨʝʙʫʚʘʻ ʧʦʟʘ ʢʦʤʧʝʪʝʥʮʽʻʶ ʙʘʟʦʚʦʛʦ ʧʨʝʮʝʜʝʥʪʫ. 
ʋ ʨʦʟʰʠʨʶʚʘʥʦʤʫ ʧʨʝʮʝʜʝʥʪʽ ʚʢʘʟʫʻʪʴʩʷ ʧʦʩʠʣʘʥʥʷ ʥʘ ʪʝ ʤʽʩʮʝ 

ʙʘʟʦʚʦʛʦ ʧʨʝʮʝʜʝʥʪʘ, ʢʫʜʠ ʚʽʥ ʙʫʜʝ ʚʩʪʘʚʣʷʪʠʩʷ (ʫ ʨʘʟʽ ʧʝʨʝʨʠʚʘʥ-
ʥ̫). ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʰʠʨʶʚʘʥʦʛʦ ʧʨʝʮʝʜʝʥʪʘ ʪʨʠʚʘʻ ʚʠʢʦʥʘʥʥʷ 
ʙʘʟʦʚʦʛʦ ʧʨʝʮʝʜʝʥʪʫ. 
ʈʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ: 
ï ʚʘʨʽʘʥʪʥʠʭ ʯʘʩʪʠʥ ʧʨʝʮʝʜʝʥʪʫ; 
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ï ʩʢʣʘʜʥʠʭ ʽ ʨʽʜʢʦ ʚʠʢʦʥʫʚʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ; 
ï ʟʘʣʝʞʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʣʠʰʝ ʚ ʧʝʚʥʠʭ ʚʠ-

ʧʘʜʢʘʭ; 
ï ʩʠʩʪʝʤ ʟ ʚʠʙʦʨʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ. 
ʈ̔ ʰʝʥʥʷ ʧʨʦ ʚʠʙʽʨ, ʧʽʜʢʣʶʯʝʥʥʷ ʚʘʨʽʘʥʪʘ ʥʘ ʦʩʥʦʚʽ ʨʦʟʰʠʨʝʥʥʷ 

ʧʨʠʡʤʘʻʪʴʩʷ ʧʦʟʘ ʙʘʟʦʚʠʤ ʧʨʝʮʝʜʝʥʪʦʤ. ʗʢʱʦ ʚʚʦʜʠʪʴʩʷ ʚ ʙʘʟʦʚʠʡ 
ʧʨʝʮʝʜʝʥʪ ʫʤʦʚʥʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʢʦʥʩʪʨʫʢʮʽ̫ ʚʠʙʦʨʫ, ʪʦ ʥʝʦʙʭʽʜʥʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ ʚʢʣʶʯʝʥʥʷ. ʎʝ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʢʝʨʫʚʘʥʥʷ 
ʥʘʜʘʻʪʴʩʷ ʙʘʟʦʚʦʤʫ ʧʨʝʮʝʜʝʥʪʫ. 

10.8. ʋʪʦʯʥʝʥʥʷ ʤʦʜʝʣʽ ʚʠʤʦʛ 

ʋʪʦʯʥʝʥʥʷ ʤʦʜʝʣʽ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʰʫʢʫ ʦʜʥʘʢʦʚʠʭ ʯʘʩʪʠʥ  
ʫ ʧʨʝʮʝʜʝʥʪ ̔ʪʘ ʾʭ ʚʠʣʫʯʝʥʥ.̫ ɹʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚ ʪʘʢʽʡ ʯʘʩʪʠʥʽ, ʚʠʜ̔-
ʣʝʥ̔ʡ ʚ ʦʢʨʝʤʠʡ ʧʨʝʮʝʜʝʥʪ, ʙʫʜʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʩʽ 
ʧʨʝʮʝʜʝʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʾ ʩʧʽʣʴʥʦ. 
ɺʠʪʷʛʥʫʪʽ ʧʨʝʮʝʜʝʥʪʠ ʥʘʟʠʚʘʶʪʴ ʘʙʩʪʨʘʢʪʥʠʤʠ. ɺʦʥʠ ʥʝ ʤʦʞʫʪʴ 

ʙʫʪʠ ʢʦʥʢʨʝʪʠʟʦʚʘʥʽ ʩʘʤ ̔ʧʦ ʩʦʙʽ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʦʜʥʘ-
ʢʦʚʠʭ ʯʘʩʪʠʥ ʚ ʽʥʰʠʭ, ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʮʝʜʝʥʪʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʠʩ 
ʘʙʩʪʨʘʢʪʥʠʭ ʧʨʝʮʝʜʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʦʧʠʩʘʭ ʢʦʥʢʨʝʪʥʠʭ 
ʧʨʝʮʝʜʝʥʪʽʚ. ʂʦʥʢʨʝʪʥʠʡ ʧʨʝʮʝʜʝʥʪ ʧʝʨʝʙʫʚʘʻ ʫ ʚʽʜʥʦʰʝʥʥʽ çʋʚ̔-
ʤʢʥʝʥʥʷè ʟ ʘʙʩʪʨʘʢʪʥʠʤ ʧʨʝʮʝʜʝʥʪʦʤ. 
ʇʨʠʢʣʘʜ 10.4. ɼʚʘ ʢʦʥʢʨʝʪʥʽ ʧʨʝʮʝʜʝʥʪʠ çʇʦʚʝʨʥʝʥʥʷ ʝʣʝʤʝʥ-

ʪʘè ʪʘ çʩʪʚʦʨʝʥʥʷ ʜʝʥʥʦʛʦ ʟʚʽʪʫè ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ ʯʘʩʪʠʥʫ ï ʜʽʾ ʜʨʫ-
ʢʫʚʘʥʥʷ ʢʚʠʪʘʥʮʽʾ. ʊʦʤʫ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10.25, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 
ʘʙʩʪʨʘʢʪʥʠʡ ʧʨʝʮʝʜʝʥʪ çɼʨʫʢè. ʎʝʡ ʧʨʝʮʝʜʝʥʪ ʙʫʜʝ ʩʧʝʮʽʘʣʽʟʫʚʘ-
ʪʠʩʷ ʥʘ ʜʨʫʢʫʚʘʥʥʽ ʢʚʠʪʘʥʮʽʡ. 

 

ʉʪʚʦʨʝʥʥʷ ʜʝʥʥʦʛʦ ʟʚʽʪʫɼʨʫʢʫʚʘʥʥʷ ʇʦʚʝʨʥʝʥʥʷ ʝʣʝʤʝʥʪʘ

<<include>> <<include>>

 
ʈʠʩ. 10.25. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʚʢʣʶʯʝʥʥʷ 

 
ʉʚʦ̒ʁ  ʯʝʨʛʦ ,ʁ ʘʙʩʪʨʘʢʪʥʽ ʧʨʝʮʝʜʝʥʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʰʽ ʘʙʩʪʨʘʢʪʥʽ ʧʨʝʮʝʜʝʥʪʠ. ʊʘʢ ʫʪʚʦʨʶʪ̒ʴʩʷ ʽʻʨʘʨʭʽʷ. ʇʽʜ ʯʘʩ ʧʦ-
ʙʫʜʦʚʠ ʽʻʨʘʨʭʽʾ ʘʙʩʪʨʘʢʪʥʠʭ ʧʨʝʮʝʜʝʥʪʽʚ ʢʝʨʫʶʪʴʩʷ ʧʨʘʚʠʣʦʤ: ʚʠ-
ʜʽʣʝʥʥʷ ʧʨʝʮʝʜʝʥʪʽʚ ʧʨʠʧʠʥʷʻʪʴʩʷ ʽʟ ʜʦʩʷʛʥʝʥʥ̫ ʤ ʨʽʚʥʷ ʦʢʨʝʤʠʭ 
ʦʧʝʨʘʮʽʡ ʥʘʜ ʦʙô̒ ʢʪʘʤʠ. 
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ɺʠʜʽʣʝʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ ʧʨʝʮʝʜʝʥʪʽʚ ʤʦʞʥʘ ʩʧʨʦʩʪʠʪʠ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʘʙʩʪʨʘʢʪʥʠʭ ʘʢʪʦʨʽʚ. 

ɸʙʩʪʨʘʢʪʥʠʡ ʘʢʪʦʨ ï ʮʝ ʟʘʛʘʣʴʥʠʡ ʬʨʘʛʤʝʥʪ ʨʦʣʽ ʜʝʢʽʣʴʢʦʭ ʢʦʥ-

ʢʨʝʪʥʠʭ ʘʢʪʦʨʽʚ. ɸʙʩʪʨʘʢʪʥʠʡ ʘʢʪʦʨ ʚʠʨʘʞʘʻ ʧʦʜʽʙʥʽʩʪʴ ʧʨʝʮʝʜʝʥ-

ʪʽʚ. ʂʦʥʢʨʝʪʥʽ ʘʢʪʦʨʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ ʩʧʘʜʢʫʚʘʥʥʷ ʟ ʘʙ-

ʩʪʨʘʢʪʥʠʤ ʘʢʪʦʨʦʤ. ʊʘʢ, ʢʦʥʢʨʝʪʥʽ ʘʢʪʦʨʠ ʤʘʶʪʴ ʦʜʥʝ ʟʘʛʘʣʴʥʝ ʧʦ-

ʚʦʜʞʝʥʥʷ: ʚʦʥʠ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʢʚʠʪʘʥʮʽʶ. ʊʦʤʫ ʤʦʞʥʘ ʚʠʟʥʘ-

ʯʠʪʠ ʦʜʥʦʛʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʘʢʪʦʨʘ ï çʆʪʨʠʤʫʚʘʯʘ ʢʚʠʪʘʥʮʽʾè, ʩʧʘʜ-

ʢʦʻʤʮʷʤʠ ʮʴʦʛʦ ʘʢʪʦʨʘ  ̒çʂʣʽʻʥʪè ʽ çʂʘʩʠʨè (ʨʠʩ. 10.26). 

ʂʣʽʻʥʪ ʂʘʩʠʨ

ɼʨʫʢʫʚʘʥʥʷ ʢʚʠʪʘʥʮʽʾʆʪʨʠʤʫʚʘʯ 

ʢʚʠʪʘʥʮʽʾ

 
ʈʠʩ. 10.26. ɺʠʜʽʣʝʥʥʷ ʘʙʩʪʨʘʢʪʥʦʛʦ ʘʢʪʦʨʘ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʙʩʪʨʘʢʪʥʽ ʧʨʝʮʝʜʝʥʪʠ ʟʥʘʭʦʜʷʪʴ ʜʦʙʫʚʘʥʥʷʤ ʟʘ-

ʛʘʣʴʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʟ ʨʽʟʥʠʭ ʧʨʝʮʝʜʝʥʪʽʚ. ɺʽʜʥʦʰʝʥʥʷ çʋʚ̔-

ʤʢʥʝʥʥʷè ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʷʢʱʦ ʢʽʣʴʢʘ ʧʨʝʮʝʜʝʥʪʽʚ ʤʘʶʪʴ ʟʘʛʘʣʴʥʝ 

ʧʦʚʦʜʞʝʥʥʷ ʜʣʷ ʫʩʫʥʝʥʥʷ ʧʦʚʪʦʨʽʚ, ʣʽʢʚʽʜʘʮʽʾ ʥʘʜʤʽʨʥʦʩʪ̔. ʂʨʽʤ ʪʦ-

ʛʦ, ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ 

ʚʝʣʠʢʦʛʦ ʧʨʝʮʝʜʝʥʪʫ. ɺʽʜʥʦʰʝʥʥʷ çʈʦʟʰʠʨʝʥʥʷè ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, 

ʢʦʣʠ ʦʧʠʩʫʻʪʴʩʷ ʚʘʨʽʘʮʽʷ, ʱʦ ʜʦʧʦʚʥʶʻ ʥʦʨʤʘʣʴʥʝ ʧʦʚʦʜʞʝʥʥʷ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ʇʦʷʩʥʪ̔ɹ, ʷʢʠʡ ʧʽʜʭʽʜ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣ ̫ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚ ʯʘʩʽ.  

2. ʗʢʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʜʽʻʶ ʽ ʧʦʜʽʻʶ, ʷʢ ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʜʽʘʛ-

ʨʘʤʽ ʩʪʘʥʽʚ ? 

3. ʗʢ ʟʘʜʘʶʪʴʩʷ ʚʢʣʘʜʝʥʽ ʩʪʘʥʠ ʚ ʜʽʘʛʨʘʤʘʭ ʩʭʝʤ ʩʪʘʥʽʚ? 

4. ʂʦʣʠ ʥʝ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʽʘʛʨʘʤʫ ʜʽʷʣʴʥʦʩʪʽ? 

5. ʗʢʽ ʟʘʩʦʙʠ ʜʽʘʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʦʙʨʘʟʠʪʠ ʦʜʥʦʯʘʩʥʽ ʜʽʾ? 
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6. ʅʘʚʽʱʦ ʚ ʜʽʘʛʨʘʤʫ ʜʽʷʣʴʥʦʩʪʽ ʚʚʝʜʝʥʽ ʧʣʘʚʘʣʴʥʽ ʜʦʨʽʞʢʠ? 

7. ɿʘʧʠʰʽʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʦʚʦ  ʁUML. ʇʦʷʩʥʪ̔ɹ ʟʤʽʩʪ ʧʦʚʽʜʦʤʣʝʥʥʷ. 
8. ʋ ̫ʢʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʝʨʝʙʫʚʘʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʽ ʜʽʾ? ʅʘʟʚʪ̔ɹ ʨʟ̔-
ʥʦʚʠʜʠ ʜʽʡ. 

9. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʧʨʦʮʝʜʫʨʥʠʤ ʽ ʘʩʠʥʭʨʦʥʥʠʤ ʧʦʪʦ-
ʢʘʤʠ ʧʦʚʽʜʦʤʣʝʥʴ? 

10. ʑʦ ʟʘʛʘʣʴʥʦʛʦ ʚ ʜʽʘʛʨʘʤʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽ ʜʽʘʛʨʘʤʽ ʢʦʦʧʝʨʘʮʽʾ? ʗʢʘ 
ʤʽʞ ʥʠʤʠ ʚʽʜʤʽʥʥʽʩʪʴ? 

11. ʗʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʝʨʝʜʘʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʜʽʘʛʨʘʤʽ ʧʦʩʣʽʜʦʚ-
ʥʦʩʪʽ? 

12. ʂʦʣʠ ʟʨʫʯʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ? 
13. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʚʽʜʥʦʰʝʥʥʷʤʠ ʚʢʣʶʯʝʥʥʷ ʽ ʨʦʟʠh-
ʨʝʥʥʷ ʟ ʧʦʛʣʷʜʫ ʢʝʨʫʚʘʥʥʷ? 

14. ʗʢʝ ʧʨʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʝʮʝʜʝʥʪʫ ʽ ʷʢ ʚʦʥʘ ʦʬʦʨʤʣʶʻʪʴʩʷ? 
15. ʗʢ ʜʦʢʫʤʝʥʪʫʶʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʚʢʣʶʯʝʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ? 

 
 

11. ʄʆɼɽʃɯ ʈɽɸʃɯɿɸʎɯɰ ʆɹôɭʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʀʍ  
ʇʈʆɻʈɸʄʅʀʍ ʉʀʉʊɽʄ 

11.1. ʂʦʤʧʦʥʝʥʪʥʽ ʜʽʘʛʨʘʤʠ 

ʉʪʘʪʠʯʥʽ ʽ ʜʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ ʦʧʠʩʫʶʪʴ ʣʦʛʽʯʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʩʠʩʪʝ-
ʤʠ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʣʦʛʽʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʘ. ʄʦʜʝʣʽ ʨʝʘʣʽʟʘʮʽʾ ʟʘ-
ʙʝʟʧʝʯʫʶʪʴ ʬʽʟʠʯʥʝ ʧʦʜʘʥʥʷ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, 
ʫʧʘʢʦʚʘʥʠʭ ʫ ʢʦʤʧʦʥʝʥʪʠ, ʪʘ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʚ ʘʧʘʨʘʪʥʠʭ ʚʫʟʣʘʭ. 
ʂʦʤʧʦʥʝʥʪʥʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʘʛʨʘʤʘ, ʷʢʘ ʤʦʜʝʣʶʻ ʬʽʟʠʯʥʽ ʘʩʧʝʢ-

ʪʠ ʦʙô̒ ʢʪʥʦ-ʦʨʽ̒ʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ. ɺʦʥʘ ʧʦʢʘʟʫʻ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʙʦʨʫ 
ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʠʤʠ. 
ɽʣʝʤʝʥʪʘʤʠ ʢʦʤʧʦʥʝʥʪʥʠʭ ʜʽʘʛʨʘʤ  ̒ʢʦʤʧʦʥʝʥʪʠ ʡ ʽʥʪʝʨʬʝʡʩʠ, ʘ 

ʪʘʢʦʞ ʚʽʜʥʦʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ. ʗʢ ʽ ʽʥʰʽ ʜʽʘʛʨʘʤʠ, 
ʢʦʤʧʦʥʝʥʪʥʽ ʜʽʘʛʨʘʤʠ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʧʨʠʤʽʪʢʠ ʡ ʦʙʤʝʞʝʥʥʷ. 
ʂʨʽʤ ʪʦʛʦ, ʮʽ ʜʽʘʛʨʘʤʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʧʘʢʝʪʠ ʘʙʦ ʧʽʜʩʠʩʪʝʤʠ, ʚʠʢʦ-
ʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʫʛʨʫʧʦʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ʫ ʚʝʣʠʢʽ ʬʨʘʛʤʝʥʪʠ. 

11.1.1. ʂʦʤʧʦʥʝʥʪʠ 

ɿʘ ʩʫʪʪʶ ʢʦʤʧʦʥʝʥʪʠ  ̒ʬʽʟʠʯʥʠʤ ʬʨʘʛʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝ-
ʤʠ, ʱʦ ʤʽʩʪʠʪʴ ʚʠʢʦʥʫʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ, ʩʮʝʥʘʨʥʽ ʦʧʠʩʠ ʘʙʦ 
ʥʘʙʦʨʠ ʢʦʤʘʥʜ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʢʦʤʘʥʜʥʽ ʬʘʡʣʠ).  

ʂʦʤʧʦʥʝʥʪ - ʬʽʟʠʯʥʘ ʽ ʟʘʤʽʥʥʘ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 
ʥʘʙʦʨʫ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʮʴʦʛʦ ʥʘʙʦʨʫ ʽʥʪʝʨʬʝʡ-
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ʩʽʚ. ɻʨʘʬʽʯʥʦ ʢʦʤʧʦʥʝʥʪ ʟʦʙʨʘʞʫʻʪʴʩʷ ʷʢ ʧʨʷʤʦʢʫʪʥʠʢ ʽʟ ʚʢʣʘʜʢʘ-
ʤʠ, ʱʦ ʤʘʻ ʽʤô̫  (ʨʠʩ. 11.1). 

ʆʩʢʽʣʴʢʠ ʢʦʤʧʦʥʝʥʪ ʻ ʙʘʟʠʩ-

ʥʠʤ ʙʫʜʽʚʝʣʴʥʠʤ ʙʣʦʢʦʤ ʬʽʟʠʯ-

ʥʦʛʦ ʧʦʜʘʥʥʷ ʇɿ, ʪʦʤʫ ʜʦʮʽʣʴʥʦ 

ʧʦʨʽʚʥʷʪʠ ʡʦʛʦ ʟ ʙʘʟʠʩʥʠʤ ʙʫʜʽ-

ʚʝʣʴʥʠʤ ʙʣʦʢʦʤ ʣʦʛʽʯʥʦʛʦ ʧʦʜʘʥ-

ʥ ̫ʇɿ-ʢʣʘʩʦʤ. 
ʇʦʜʽʙʥʽʩʪʴ ʤʽʞ ʢʦʤʧʦʥʝʥʪʦʤ ʽ ʢʣʘʩʦʤ: 
ï ʥʘʷʚʥʽʩʪʴ ʽʤô̫; 
ï ʨʝʘʣʽʟʘʮʽʷ ʥʘʙʦʨʫ ʽʥʪʝʨʬʝʡʩʽʚ; 
ï ʫʯʘʩʪʴ ʫ ʚʽʜʥʦʰʝʥʥ̫ʭ ʟʘʣʝʞʥʦʩʪʽ; 
ï ʤʦʞʣʠʚʽʩʪʴ ʚʢʣʘʜʝʥʥ;̫ 
ï ʥʘʷʚʥʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ (ʝʢʟʝʤʧʣʷʨʠ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʥʘ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʚ ʜʽʘʛʨʘʤʘʭ ʨʦʟʤʽʱʝʥʥʷ). 
ʇʨʦʪʝ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʽ ʢʣʘʩʘʤʠ ʻ ʽʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ, ʾʾ ʭʘ-

ʨʘʢʪʝʨʠʟʫʻ ʪʘʙʣ. 11.1. 
ʊʘʙʣʠʮʷ 11.1 

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʽ ʢʣʘʩʘʤʠ 

ʂʣʘʩ ʂʦʤʧʦʥʝʥʪ 

ʃʦʛʽʯʥʘ ʘʙʩʪʨʘʢʮʽʷ  
ʌʽʟʠʯʥʠʡ ʧʨʝʜʤʝʪ, ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ï ʙʽʪ; 
ʤʽʩʪʠʪʴ ʨʽʟʥʽ ʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ 

ɺʣʘʩʪʠʚʦʩʪʽ, ʦʧʝʨʘʮʽʾ ʄʘʻ ʣʠʰʝ ʦʧʝʨʘʮʽʾ, ʜʦʩʪʫʧʥʽ ʯʝʨʝʟ ʡʦʛʦ ʽʥʪʝʨʬʝʡʩ 
 

ʂʣʘʩ ʧʦʪʨʝʙʫʻ ʦʙʦʣʦʥʢʠ. ʊʘʢʦʶ ʦʙʦʣʦʥʢʦʶ  ̒ʢʦʤʧʦʥʝʥʪ. ɺ ʦʙʦ-
ʣʦʥʮʽ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʢʽʣʴʢʘ ʢʣʘʩʽʚ ʽ ʢʦʦʧʝʨʘʮʽʡ. ʆʪʞʝ, ʦʙʦʣʦʥʢʘ 
ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʣʦʛʽʢʠ. ʂʣʘʩ ï ʚʽʜʢʨʠʪʠʡ, ʚʽʥ ʤʦʞʝ ʧʦʢʘʟʘʪʠ ʩʚʦʾ  
ʚʣʘʩʪʠʚʦʩʪʽ. ʂʦʤʧʦʥʝʥʪ ʟʘʚʞʜʠ ʟʘʢʨʠʪʠʡ, ʘʣʝ ʜʦʩʪʫʧ ʜʦ ʥʴʦʛʦ ʟʜʡ̔-
ʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʥ̔ʪʝʨʬʝʡʩ ʤʦʞʣʠʚʠʭ ʦʧʝʨʘʮʽʡ.  
ɿʘ ʦʩʪʘʥʥʽ ʧʽʚʩʪʦʣʽʪʪʷ ʨʦʟʨʦʙʥʠʢʠ ʘʧʘʨʘʪʫʨʠ ʧʨʦʡʰʣʠ ʰʣʷʭ ʚʽʜ 

ʢʦʤʧôʁ ʪʝʨʽʚ ʨʦʟʤʽʨʦʤ ʟ ʢʽʤʥʘʪʫ ʜʦ ʤʽʥʽ-ʥʦʫʪʙʫʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫ-
ʶʪʴ ʚʝʣʠʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. ɿʘ ʪʽ ʞ ʧʽʚʩʪʦʣʽʪʪʷ ʨʦʟʨʦʙ-
ʥʠʢʠ ʇɿ ʧʨʦʡʰʣʠ ʰʣʷʭ ʚʽʜ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ ʚ ɸʩʝʤʙʣʝʨʽ ʽ ʌʦʨʪʨʘʥʽ 
ʜʦ ʱʝ ʙʽʣʴʰʠʭ ʩʠʩʪʝʤ ʫ C++ ʽ Java. ʇʨʦʪʝ ʧʨʦʛʨʘʤʥʠʡ ʽʥʩʪʨʫʤʝʥ-
ʪʘʨʽʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʚʽʣʥɹʽʰʝ, ʥʽʞ ʘʧʘʨʘʪʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ.  
ʈʦʟʨʦʙʥʠʢ ʘʧʘʨʘʪʫʨʠ ʩʪʚʦʨʶʻ ʩʠʩʪʝʤʫ ʟ ʛʦʪʦʚʠʭ ʘʧʘʨʘʪʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ (ʤʽʢʨʦʩʭʝʤ), ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʽ ʬʫʥʢʮʽʾ ʽ ʥʘʜʘʶʪʴ 
ʥʘʙʽʨ ʧʦʩʣʫʛ ʯʝʨʝʟ ʧʨʦʟʦʨʽ ʽʥʪʝʨʬʝʡʩʠ. ɿʘʚʜʘʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʽʚ 
ʩʧʨʦʱʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 
ʦʪʨʠʤʘʥʠʭ ʨʘʥʽʰʝ. 

Component. dll
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ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʘ-
ʤʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ. ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʇɿ ʟ ʽʩʥʫʶʯʠʭ, ʧʨʘʮʝʟʜʘ-
ʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʥʘʜʽʡ-
ʥʠʡ ʽ ʜʝʰʝʚʠʡ ʢʦʜ. ʇʨʠ ʮʴʦʤʫ ʨʷʜʢʠ ʨʦʟʨʦʙʣʝʥʥʷ ʽʩʪʦʪʥʦ ʩʢʦʨʦ-
ʯʫʶʪʴʩʷ. 
ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ï ʩʢʣʘʜʘʪʠ ʩʠʩʪʝʤʫ ʽʟ 

ʜʚʽʡʢʦʚʠʭ ʟʘʤʽʥʥʠʭ ʯʘʩʪʠʥ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʯʘʪʢʦʚʝ 
ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʢʦʤʧʦʥʝʥʪʽʚ , ʘ ʧʦʪʽʤ ʽ ʾʾ ʨʦʟʚʠʪʦʢ ï ʜʦʜʘʚʘʥʥʷ 
ʥʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʟʘʤʽʥʫ ʜʝʷʢʠʭ ʩʪʘʨʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʝʟ ʧʝʨʝʙʫ-
ʜʦʚʠ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. ʂʣʶʯ ʜʦ ʚʪʽʣʝʥʥʷ ʪʘʢʦʾ ʤʦʞʣʠʚʦʩʪʽ ï ʽʥʪʝ-
ʨʬʝʡʩʠ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʽʥʪʝʨʬʝʡʩ ʚʠʟʥʘʯʝʥʠʡ, ʜʦ ʚʠʢʦʥʫʚʘʥʦʾ ʩʠʩ-
ʪʝʤʠ ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ ʙʫʜʴ-ʷʢʠʡ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʡʦ-
ʛʦ ʘʙʦ ʟʘʙʝʟʧʝʯʫʻ ʮʝʡ ʽʥʪʝʨʬʝʡʩ. ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʨʦʙ-
ʣ̫ʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʧʦʩʣʫʛʠ ʯʝʨʝʟ ʥʦʚʽ ʽʥ-
ʪʝʨʬʝʡʩʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʢʦʤʧʦʥʝʥ-
ʪʘ. 

1. ʂʦʤʧʦʥʝʥʪ ï ʬʽʟʠʯʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʥʝ ʤʽʩʪʠʪʴ ʣʦʛʽʯʥʠʭ ʧʦ-
ʥʷʪʴ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

2. ʂʦʤʧʦʥʝʥʪ ï ʟʘʤʽʥʥʠʡ ʝʣʝʤʝʥʪ. ɺʣʘʩʪʠʚʽʩʪʴ ʟʘʤʽʥʥʦʩʪʽ ʜʦ-
ʟʚʦʣʷʻ ʟʘʤʽʥʠʪʠ ʦʜʠʥ ʢʦʤʧʦʥʝʥʪ ʽʥʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʱʦ ʟʘʜʦʚʦ-
ʣɹʥʷʻ ʪʦʡ ʩʘʤʠʡ ʽʥʪʝʨʬʝʡʩ. ʄʝʭʘʥʽʟʤ ʟʘʤʽʥʠ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʫʯʘʩ-
ʥʠʤʠ ʢʦʤʧʦʥʝʥʪʥʠʤʠ ʤʦʜʝʣʷʤʠ (COM, COM+, CORBA, Java 
Beans), ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʥʝʟʥʘʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʘʙʦ ʥʘʜʘʶʪʴ ʫʪʠʣʽʪʠ 
ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

3. ʂʦʤʧʦʥʝʥʪ ï ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ. ʏʘʩʪʽʰʝ ʢʦʤʧʦʥʝʥʪ ʚʟʘʻʤʦʜʽʻ ʟ 
ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘ ʽʩʥʫʻ ʚ ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ, ʧʨʠʟʥʘʯʝʥʦʤʫ ʜʣʷ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʂʦʤʧʦʥʝʥʪ 
ʟʚôʷʟʘʥʠʡ ʽ ʬʽʟʠʯʥʦ, ʽ ʣʦʛʽʯʥʦ, ʚʽʥ ʧʦʟʥʘʯʘʻ ʬʨʘʛʤʝʥʪ ʚʝʣʠʢʦʾ ʩʠʩʪʝʤʠ. 

4. ʂʦʤʧʦʥʝʥʪ ʚʽʜʧʦʚʽʜʘʻ ʥʘʙʦʨʫ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽ-
ʟʘʮʽʶ ʮʴʦʛʦ ʥʘʙʦʨʫ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʦʥʝʥʪʠ - ʙʘʟʠʩʥʽ ʙʫʜʽʚʝʣʴʥʽ ʙʣʦʢʠ, ʟ ʷʢʠʭ 
ʧʨʦʝʢʪʫʻʪʴʩʷ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʩʠʩʪʝʤʘ. ʂʦʤʧʦʥʝʥʪ ʤʦʞʝ ʟô̫ ʚʣʷʪʠʩʷ ʥʘ 
ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʽʻʨʘʨʭʽʾ ʧʦʜʘʥʥʷ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ ʥʘ ʦʜʥʦ-
ʤʫ ʨʽʚʥʽ ʘʙʩʪʨʘʢʮʽʾ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʩʪʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʥʘ ʙʽʣʴʰ ʚʠ-
ʩʦʢʦʤʫ ʨʽʚʥʽ ʘʙʩʪʨʘʢʮʽʾ. 
ʉʚʽʪ ʩʫʯʘʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʡ.  

ʋ ʤʦʚʽ UML ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦ-
ʚʫʶʪʴ ʤʝʭʘʥʽʟʤ ʩʪʝʨʝʦʪʠʧʽʚ. ʅʘ ʜʽʘʛʨʘʤʘʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʦʙʨʘʞʘ-
ʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽʚ ʩʪʝʨʝʦʪʠʧʽʚ; ʭʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʚʝʜʝʥʦ  
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ʚ ʪʘʙʣ. 11.2. ʂʦʞʥʦʤʫ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʦʢʨʝʤʠʡ ʬʘʡʣ ʚʠʭ̔-

ʜʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʘ. 
ʊʘʙʣʠʮʷ 11.2 

ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʝʨʝʦʪʠʧʽʚ ʢʦʤʧʦʥʝʥʪʽʚ  

ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʅʘʟʚʘ ɿʤʽʩʪ  

      

NewSubprogSpec

 

Subprogram 

Specification 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʧʽʜʧʨʦʛʨʘʤʠ. ʄʩ̔-

ʪʠʪʴ ʦʧʠʩ ʟʤʽʥʥʠʭ, ʧʨʦʮʝʜʫʨ, 

ʬʫʥʢʮʽʡ 

      

NewSubprogBody

 

Subprogram 

Body 

ʇʽʜʧʨʦʛʨʘʤʘ. ʄʽʩʪʠʪʴ ʨʝʘʣʽʟʘ-

ʮʽʶ ʧʨʦʮʝʜʫʨ ʪʘ ʬʫʥʢʮʽʡ 

      

NewMainSubprog

 

Main 

Program 

ɻʦʣʦʚʥʘ ʧʨʦʛʨʘʤʘ. ʈʝʘʣʽʟʦʚʫʻ 

ʙʘʟʦʚʫ ʣʦʛʽʢʫ ʨʦʙʦʪʠ ʧʨʦʛʨʘ-

ʤʥʦʛʦ ʜʦʜʘʪʢʘ ʽ ʤʽʩʪʠʪʴ  

ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʰ ̔ʢʦʤʧʦʥʝʥʪʠ 

ʤʦʜʝʣʽ 

 

NewPackageSpec

 

Package 

Specification 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʧʘʢʝʪʘ. ʄʩ̔ʪʠʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ, ʡʦʛʦ ʘʪʨʠ-

ʙʫʪʽʚ ʽ ʦʧʝʨʘʮʽʡ. ʋ ʤʦʚʽ ʧʨʦ-

ʛʨʘʤʫʚʘʥʥʷ ʉ++ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʧʘʢʝʪʘ ʚʽʜʧʦʚʽʜʘʻ ʦʢʨʝʤʠʡ ʬʘʡʣ 

ʟ ʨʦʟʰʠʨʝʥʥʷʤ h 

 

NewPackageBody

 

Package 

Body 

ʇʘʢʝʪ. ʄʽʩʪʠʪʴ ʢʦʜ ʨʝʘʣʟ̔ʘʮʽʾ 

ʦʧʝʨʘʮʽʡ ʢʣʘʩʫ. ʋ ʤʦʚʽ ʧʨʦ-

ʛʨʘʤʫʚʘʥʥʷ ʉ++ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʧʘʢʝʪʘ ʚʽʜʧʦʚʽʜʘʻ ʦʢʨʝʤʠʡ ʬʘʡʣ 

ʟ ʨʦʟʰʠʨʝʥʥʷʤ cpp 

NewTaskSpec

 

Task 

Specification 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʟʘʜʘʯʽ. ʉʢʣʘʜʘ-

ʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ, ʡʦʛʦ 

ʘʪʨʠʙʫʪʽʚ ʽ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʧʝ-

ʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚ ʥʝʟʘʣʝʞʥʦʤʫ ʧʦʪʦʮʽ ʢʝʨʫ-
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ʚʘʥʥʷ 

 
ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 11.2 

ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʅʘʟʚʘ ɿʤʽʩʪ  

NewTaskBody

 

Task Body ʊʽʣʦ ʟʘʜʘʯʽ. ʄʽʩʪʠʪʴ ʨʝʘʣʽʟʘ-

ʮʽʶ ʦʧʝʨʘʮʽʡ ʢʣʘʩʫ, ʷʢʽ ʤʘʶʪʴ 

ʥʝʟʘʣʝʞʥʠʡ ʧʦʪʽʢ ʢʝʨʫʚʘʥʥ ̫

NewGenericSubprog

 

Generic 

Subprogram 

ʊʠʧʦʚʘ ʧʽʜʧʨʦʛʨʘʤʘ. ʄʽʩʪʠʪʴ 

ʦʧʠʩ ʟʤʽʥʥʠʭ, ʧʨʦʮʝʜʫʨ ʽ ʬʫʥ-

ʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠ-

ʩʪʘʥʽ ʚ ʜʝʷʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʜʦ-

ʜʘʪʢʘʭ. ʊʠʧʦʚʘ ʧʽʜʧʨʦʛʨʘʤʘ ʥʝ 

ʤʽʩʪʠʪʴ ʚʠʟʥʘʯʝʥʴ ʢʣʘʩʽʚ 

NewGenericPackage

 

Generic 

Package 

ʊʠʧʦʚʠʡ ʧʘʢʝʪ. ʄʽʩʪʠʪʴ ʚʠ-

ʟʥʘʯʝʥʥʷ ʢʣʘʩʫ, ʡʦʛʦ ʘʪʨʠʙʫ-

ʪʽʚ ʽ ʦʧʝʨʘʮʽʡ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʜʝʷʢʠʭ ʧʨʦʛʨʘ-

ʤʥʠʭ ʜʦʜʘʪʢʘʭ 

NewSubprogSpec

 

Database ɹʘʟʘ ʜʘʥʠʭ. ʄʽʩʪʠʪʴ ʚʠʟʥʘʯʝʥ-

ʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʢʣʘ-

ʩʽʚ, ʾʭ ʘʪʨʠʙʫʪʽʚ ʪʘ, ʤʦʞʣʠʚʦ, 

ʦʧʝʨʘʮʽʡ. ɺʽʜʧʦʚʽʜʥʽ ʢʣʘʩʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʚʠ-

ʛʣʷʜʽ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʪʘʙ-

ʣʠʮʴ ʙʘʟʠ ʜʘʥʠʭ 

11.1.2. ɯʥʪʝʨʬʝʡʩʠ 

ɯʥʪʝʨʬʝʡʩ ï ʩʧʠʩʦʢ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞ-

ʣʠʚʦʩʪʽ ʢʣʘʩʫ ʯʠ ʢʦʤʧʦʥʝʥʪʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. ɯʥʘʢʰʝ ʽʥʪʝʨ-

ʬʝʡʩ ʻ ʨʦʟʥʽʤʦʤ, ʯʝʨʝʟ ʷʢʠʡ ʜʦʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʘ. ɿʘ ʜʦ-

ʧʦʤʦʛʦʶ ʽʥʪʝʨʬʝʡʩʫ ʢʦʤʧʦʥʝʥʪʠ ʩʪʠʢʘʁ ʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʫʪʚʦ-

ʨʶʶʯʠ ʩʠʩʪʝʤʫ. 

ɯʥʪʝʨʬʝʡʩ ʧʦʜʽʙʥʠʡ ʜʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʫ, ʷʢʠʡ ʥʝ ʤʘʻ ʚʣʘʩʪʠ-

ʚʦʩʪʝʡ ʽ ʦʧʝʨʘʮʽʡ, ʘ ʻ ʣʠʰʝ ʘʙʩʪʨʘʢʪʥʽ ʦʧʝʨʘʮʽʾ (ʷʢʽ ʥʝ ʤʘʶʪʴ ʪʽʣ). 

ʋʩʽ ʦʧʝʨʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ ʚʽʜʢʨʠʪʽ ʽ ʚʠʜʠʤʽ ʢʣ̔̒ ʥʪʫ, ʚʦʥʠ ʚʢʘʟʫʶʪʴ 

ʣʠʰʝ ʥʘ ʧʨʦʧʦʥʦʚʘʥʽ ʧʦʩʣʫʛʠ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʟʚô̫ ʟʢʫ ʢʦʤʧʦʥʝʥʪʘ ʟ ʽʥʪʝʨʬʝʡʩʦʤ ʨʦʟʨʽʟʥʷʁ ʪʴ: 
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ï ʝʢʩʧʦʨʪʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʫ ʷʢʦʤʫ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʽ ʧʨʦʧʦʥʫ-

ʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪ ʷʢ ʧʦʩʣʫʛʘ ʢʣʽʻʥʪʘʤ; 
ï ʽʤʧʦʨʪʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʫ ʷʢʦʤʫ ʢʦʤʧʦʥʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʷʢ ʧʦʩʣʫʛʘ ʽʥʰʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 
ʆʜʠʥ ʢʦʤʧʦʥʝʥʪ ʤʦʞʝ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʝʢʩʧʦʨʪʦʚʘʥʠʭ ʽ ʜʝʢʽʣʴʢʘ 

ʽʤʧʦʨʪʦʚʘʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. ʊʦʡ ʬʘʢʪ, ʱʦ ʤʽʞ ʜʚʦʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ 
ʟʘʚʞʜʠ ʤʽʩʪʠʪʴʩʷ ʽʥʪʝʨʬʝʡʩ, ʫʩʫʚʘʻ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʶ ʟʘʣʝʞʥʽʩʪʴ. 
ʂʦʤʧʦʥʝʥʪ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʪʝʨʬʝʡʩ, ʙʫʜʝ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʧʨʘ-
ʚʠʣʴʥʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʢʦʤʧʦʥʝʥʪ ʨʝʘʣʽʟʦʚʫʻ ʮʝʡ ʽʥʪʝʨ-
ʬʝʡʩ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʫ ʟʘʤʽʥʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪ-
ʢʫ ʩʠʩʪʝʤʠ. 

11.1.3. ɼʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ 

ɼʽʘʛʨʘʤʘ ʨʦʟʤʽʱʝʥʥʷ (ʨʦʟʛʦʨʪʘʥʥʷ) ï ʜʨʫʛʘ ʽʟ ʜʚʦʭ ʨʽʟʥʦʚʠʜʽʚ 
ʜʽʘʛʨʘʤ ʨʝʘʣʽʟʘʮʽʾ UML, ʱʦ ʤʦʜʝʣʶʶʪʴ ʬʽʟʠʯʥʽ ʘʩʧʝʢʪʠ ʦʙô̒ ʢʪʥʦ-
ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʽ ʨʦʟʨʦʙʣʷ̒ ʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʪʝʨʠʪʦʨʽʘʣʴ-
ʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ.  
ʎʝʡ ʪʠʧ ʜʽʘʛʨʘʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʜʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʦʥʬʽʛʫ-

ʨʘʮʽʾ ʽ ʪʦʧʦʣʦʛʽʾ ʨʦʟʧʦʜʽʣʝʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʽ ʤʽʩʪʠʪʴ ʟʦʙʨʘ-
ʞʝʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʦʢʨʝʤʠʭ ʚʫʟʣʘʭ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦ-
ʛʦ, ʜʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʚʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʩʧʦʣʫʢ ï ʤʘʨh-
ʨʫʪʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʘʧʘʨʘʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʟʘʜʽʷ-
ʥʠʤʠ ʚ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ. 
ʇʨʠʟʥʘʯʝʥʥ ̫ʜʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʝʣʝʤʝ-

ʥʪʽʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʥʘʷʚʥʽ ʣʠʰʝ ʥʘ ʝʪʘʧʽ ʨʦʟʤʽʱʝʥʥ ̫
ʩʠʩʪʝʤʠ. ʇʨʠ ʮʴʦʤʫ ʧʦʜʘʶʪʴʩʷ ʣʠʰʝ ʪʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʛʨʘʤʠ, ʷʢʽ 
ʟʜʽʡʩʥʶʶʪʴʩʷ ʬʘʡʣʘʤʠ ʘʙʦ ʜʠʥʘʤʽʯʥʠʤʠ ʙʽʙʣʽʦʪʝʢʘʤʠ. ʂʦʤʧʦʥʝʥ-
ʪʠ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʚʠʢʦʥʘʥʥʷ, ʥʘ ʜʽʘʛʨʘʤʽ  
ʨʦʟʛʦʨʪʘʥʥʷ ʥʝ ʧʦʢʘʟʫʶʪʴʩ.̫ ʂʦʤʧʦʥʝʥʪʠ ʟ ʚʠʭʽʜʥʠʤʠ ʪʝʢʩʪʘʤʠ 
ʧʨʦʛʨʘʤ ʤʦʞʫʪʴ ʙʫʪʠ ʣʠʰʝ ʥʘ ʜʽʘʛʨʘʤʽ ʢʦʤʧʦʥʝʥʪʽʚ. ʅʘ ʜʽʘʛʨʘʤʽ 
ʨʦʟʛʦʨʪʘʥʥʷ ʚʦʥʠ ʥʝ ʧʦʢʘʟʫʶʪʴʩʷ. 
ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʤʽʩʪʠʪʴ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʮʝʩʦʨʽʚ, 

ʧʨʠʩʪʨʦʾʚ, ʧʨʦʮʝʩʽʚ ʽ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʽʘʛʨʘʤ  
ʣʦʛʽʯʥʦʛʦ ʧʦʜʘʥʥ ̫ʚʦʥʘ ʻ ʻʜʠʥʦʶ ʜʣʷ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ, ʦʩʢ̔ʣʴʢʠ 
ʚʽʜʦʙʨʘʞʘ ̒ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʨʝʘʣʽʟʘʮʽʾ. ʎʽʻʶ ʜʽʘʛʨʘʤʦ  ʁʟʘʚʝʨʰʫʻʪʴʩʷ 
ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʨʦʟʨʦʙ-
ʣʝʥʥʷ ʦʩʪʘʥʥʽʡ ʝʪʘʧ ʩʧʝʮʠʬʽʢʘʮʽʾ ʤʦʜʝʣʽ. ɺʦʥʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ  
ʩʧʽʣʴʥʦ ʩʠʩʪʝʤʥʠʤʠ ʘʥʘʣʽʪʠʢʘʤʠ, ʤʝʨʝʞʝʚʠʤʠ ʽʥʞʝʥʝʨʘʤʠ ʽ ʩʠʩʪʝʤʦ-
ʪʝʭʥʽʢʘʤʠ. 
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ɺʫʟʦʣ ʷʚʣʷʻ ʩʦʙʦʶ ʬʽʟʠʯʥʦ ʽʩʥʫʶʯʠʡ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ, ʷʢʠʡ 

ʤʦʞʝ ʤʽʩʪʠʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʨʝʩʫʨʩ, ʱʦ ʤʘʻ ʧʘʤôʷʪʴ, ʘ ʤʦʞʣʠʚʦ, 

ʽ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ. ɺʽʥ ʟʦʙʨʘʞʫʻʪʴʩʷ ʫ ʬʦʨʤʽ ʢʫʙʘ ʟ ʙʦʢʦʚʠ-

ʤʠ ʛʨʘʥʷʤʠ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 11.2, ʘ). ɯʥʰʠʡ ʩʪʝʨʝʦʪʠʧ ï ʧʨʠʩʪ-

ʨʽʡ (ʨʠʩ. 11.2, ʙ). ɻʨʘʬʽʯʥʦ ʚʫʟʦʣ ʟʦʙʨʘʞʫʻʪʴʩʷ ʢʫʙʦʤ ʟ ʽʤʝʥʝʤ.  

 

ʆʙʯʠʩʣʶʚʘʯ

    

ʚʽʜʝʦʢʘʤʝʨʘ

 
ʘ              ʙ 

ʈʠʩ. 11.2. ɿʦʙʨʘʞʝʥʥʷ ʚʫʟʣʘ 

 

ɽʣʝʤʝʥʪʘʤʠ ʜʽʘʛʨʘʤ ʨʦʟʤʽʱʝʥʥʷ  ̒ʚʫʟʣʠ ʪʘ ʘʩʦʮʽʘʮʽʾ, ʷʢʽ ʟʦʙʨʘ-

ʞʫʶʪʴʩʷ ʚʽʜʨʽʟʢʘʤʠ ʣʽʥʽʡ ʙʝʟ ʩʪʨʽʣʦʢ. ʅʘʷʚʥʽʩʪʴ ʪʘʢʦʾ ʣʽʥʽʾ ʚʢʘʟʫʻ 

ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʬʽʟʠʯʥʦʛʦ ʢʘʥʘʣʫ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘ-

ʮʽʻʶ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʫʟʣʘʤʠ. ʍʘʨʘʢʪʝʨ ʟô̒ ʜʥʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʜʦ-

ʜʘʪʢʦʚʦ ʩʧʝʮʠʬʽʢʦʚʘʥʠʡ ʧʨʠʤʽʪʢʦʶ, ʩʪʝʨʝʦʪʠʧʦʤ, ʩʫʧʨʦʚʦʜʞʫʻʪʴ-

ʩ ̫ʟʥʘʯʝʥʥʷʤ ʘʙʦ ʦʙʤʝʞʝʥʥʷʤ. ʗʢ ʽ ʽʥʰʽ ʜʽʘʛʨʘʤʠ, ʜʽʘʛʨʘʤʠ ʨʦʟʤʽ-

ʱʝʥʥʷ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʧʨʠʤʽʪʢʠ ʡ ʦʙʤʝʞʝʥʥʷ. ʊʘʢ, ʥʘ ʨʠʩ. 11.3 

ʧʦʢʘʟʘʥʦ ʬʨʘʛʤʝʥʪ ʜʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ, ʥʘ ʷʢʽʡ ʚʠʟʥʘʯʝʥʦ ʨʝʢʦʤʝʥ-

ʜʘʮʽʾ ʟ ʪʝʭʥʦʣʦʛʽʾ ʬʽʟʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟôʻʜʥʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʨʠʤʪ̔ʢʠ.  

 

:ʉʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ

<<Processor>>

ʃʦʢʘʣʴʥʘ ʤʝʨʝʞʘ

<<Net>>
:ʈʦʙʦʯʘ ʩʪʘʥʮʽʷ

<<Processor>>

{ɿʘʩʪʦʩʫʚʘʪʠ 

ʚʦʣʦʢʦʥʥʫ ʦʧʪʠʢʫ}

 

ʈʠʩ. 11.3. ʌʨʘʛʤʝʥʪ ʜʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ 

 

ʈʦʟʨʦʙʣʝʥʥʷ ʜʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʚʩʽʭ ʘʧʘʨʘʪʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʪʠʧʽʚ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ 

ɺʽʜʝʦʢʘʤʝʨʘ ʆʙʯʠʩʣʶʚʘʯ 
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ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʦʶ ʚʩʽʭ ʬʫʥʢʮʽʡ. ʉʧʦʯʘʪʢʫ ʩʧʝʮʠʬʽʢʫʶʪʴʩʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʚʫʟʣʠ ʩʠʩʪʝʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʧʨʦʮʝʩʦʨ ʽ ʧʘʤô̫ ʪɹ. ʇʨʠ 

ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʷʚʥʽ ʚ ʤʦʚʽ UML ʩʪʝʨʝʦʪʠʧʠ, ʘ ʷʢʱʦ ʾʭ 

ʥʝʤʘʻ, ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʚʠʟʥʘʯʠʪʠ ʥʦʚʽ ʩʪʝʨʝʦʪʠʧʠ. ʆʢʨʝʤʽ ʚʠ-

ʤʦʛʠ ʜʦ ʩʢʣʘʜʫ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʴ ʫ ʬʦʨʤʽ ʦʙ-

ʤʝʞʝʥʴ ʽ ʧʦʤʽʯʝʥʠʭ ʟʥʘʯʝʥʴ. 

ʇʦʜʘʣʴʰʘ ʜʝʪʘʣʽʟʘʮʽʷ ʜʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʚô̫ ʟʘʥʘ ʟ ʨʦʟʤʽ-

ʱʝʥʥʷʤ ʫʩʽʭ ʚʠʢʦʥʫʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʽʘʛʨʘʤʠ ʫ ʚʫʟʣʘʭ ʩʠʩʪʝʤʠ. 

Iʟ ʤʦʜʝʣʽ ʤʘ̒ ʙʫʪʠ ʚʠʣʫʯʝʥʘ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʦʢʨʝʤʽ ʚʠʢʦʥʫʚʘʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʚʠʷʚʠʣʠʩʷ ʥʝ ʨʦʟʤʽʱʝʥʠʤʠ ʫ ʚʫʟʣʘʭ. ɯʟ ʮʽʻʶ ʤʝʪʦʶ 

ʤʦʞʥʘ ʚʚʝʩʪʠ ʚ ʤʦʜʝʣʴ ʜʦʜʘʪʢʦʚʽ ʚʫʟʣʠ, ʱʦ ʤʽʩʪʷʪʴ ʧʨʦʮʝʩʦʨ ʽ  

ʧʘʤô̫ ʪʴ. ɼʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʩʪʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʣʦ-

ʢʘʣʴʥʦ ʥʘ ʦʜʥʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ, ʧʦʪʨʝʙʠ ʚ ʜʽʘʛʨʘʤʽ ʨʦʟʛʦʨʪʘʥʥʷ  

ʥʝʤʘʻ. ʇʦʙʫʜʦʚʘ ʜʽʘʛʨʘʤʠ ʨʦʟʛʦʨʪʘʥʥʷ ʜʦʮʽʣʴʥʘ ʜʣʷ ʤʦʜʝʣʚʁʘʥʥʷ:  

ï ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʠʭ ʩʠʩʪʝʤ ʟʘ ʫʤʦʚʠ ʯʽʪʢʦʛʦ ʧʦʜʽʣʫ ʧʦʚʥʦʚʘʞʝʥʴ 

ʤʽʞ ʢʣʽʻʥʪʩʴʢʠʤʠ ʨʦʙʦʯʠʤʠ ʩʪʘʥʮʽʷʤʠ ʪʘ ʩʝʨʚʝʨʦʤ ʙʘʟʠ ʜʘʥʠʭ ʟ 

ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʥʝ ʣʠʰʝ ʪʦʧʦʣʦʛʽʾ ʩʠʩʪʝʤʠ, ʘʣʝ ʡ ʾʾ ʢʦʤʧʦʥʝʥʪʥʦ-

ʛʦ ʩʢʣʘʜʫ; 

ï ʩʠʩʪʝʤ ʟ ʥʝʦʜʥʦʨʽʜʥʦʶ ʨʦʟʧʦʜʽʣʝʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ, ʦʢʨʝʤʽ 

ʚʫʟʣʠ ʷʢʦʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʜʘʣʝʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ ʩʦʪʥʽ ʢʽʣʦʤʝʪ-

ʨʽʚ, ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘʛʘʣʴʥʦʾ ʪʦʧʦʣʦʛʽʾ ʩʠʩʪʝʤʠ ʽ ʢʦʥʪʨʦʣʶ ʤʽʛʨʘʮʽʾ 

ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʞ ʚʫʟʣʘʤʠ; 

ï ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ̔ ʚʙʫʜʦʚʘʥʠʤʠ ʤʽʢʨʦʧʨʦʮʝʩʦʨʘʤʠ ʜʣʷ 

ʚ̔ʟʫʘʣʽʟʘʮʽʾ ʩʢʣʘʜʫ ʚʩʽʭ ʧʨʠʩʪʨʦʾʚ ʽ ʾʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʫ ʩʠʩʪʝʤʽ. 

ɼʘ̔ʛʨʘʤʫ ʨʦʟʛʦʨʪʘʥʥʷ ʤʦʞʥʘ ʨʦʟʨʦʙʣʷʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʾʾ ʧʦʜʘʣʴʰʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ. ʈʦʟʨʦʙʣʝʥʥʷ 

ʜʽʘʛʨʘʤʠ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʾ ʟʘʛʘʣʴʥʠʡ 

ʥʘʧʨʷʤʦʢ ʚʽʜ ʬʽʟʠʯʥʦʛʦ ʧʦʜʘʥʥʷ ʜʦ ʣʦʛʽʯʥʦʛʦ. 

11.1.4. ɻʝʥʝʨʘʮʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ 

ʈʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʜʫ, ʷʢʠʡ ʨʦʟʢʠʜʘʥʠʡ ʧʦ ʙʘʛʘʪʴʦʭ ʬʘʡʣʘʭ. ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥ ̫

Java ʚʠʭʽʜʥʠʡ ʢʦʜ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ java-ʬʘʡʣʘʭ, ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥ ̫

C++ - ʫ ʟʘʛʦʣʦʚʥʠʭ ʬʘʡʣʘʭ (.h-ʬʘʡʣʘʭ) ʽ ʪʽʣʘʭ (.ʩʨʨ-ʬʘʡʣʘʭ), ʘ ʚ ʨʘ-

ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥ ̫Ada 95 - ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ (.ads-ʬʘʡʣʘʭ) ʽ ʨʝʘʣʽʟʘʮʽ-

ʷʭ (.adb-ʬʘʡʣʘʭ). 

ʄʦʞʣʠʚʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʪʝʢʩʪʫ ʧʨʦʛʨʘʤʠ ʪʽʻ  ʁʯʠ ʽʥʰʦ  ʁʤʦʚʦ  ʁ

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʪʚʦ-
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ʨʝʥʥʷ UML-ʧʨʦʝʢʪʫ. ʇʨʦʛʨʘʤʘ IBM Rational Rose ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʛʝʥʝʨʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʜʝʢʽʣʴʢʦʤʘ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ  ̔

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʨʦʟʨʦʙʥʠʢʦʤ ʧʽʩʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʙʝʟ  

ʽʥʩʪʘʣʷʮʽʾ ʜʦʜʘʪʢʦʚʦʛʦ ʇɿ. ɺʠʙʽʨ ʤʦʚʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ. 

ɻʝʥʝʨʦʚʘʥʽ ʧʨʦʛʨʘʤʦʶ IBM Rational Rose ʬʘʡʣʠ ʟ ʪʝʢʩʪʦʤ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʢʦʜʫ ʤʽʩʪʷʪʴ ʤʽʥʽʤʫʤ ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦ-

ʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʩʣʽʜ ʟʤʽʥʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʛʝʥʝ-

ʨʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʫʩʪʘʥʦʚʣʝʥʽ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ.  

ɽʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʧ̔ ʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʩʢʣʘʜʽ ʢʦʤʘʥʜʠ ʘʙʦ 

ʧʨʦʝʢʪʥʦʾ ʛʨʫʧʠ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʧʨʦʝʢʪ ʟ̔ ʜʝʢʽʣʴʢʦʤʘ ʜʝ-

ʩʷʪʢʘʤʠ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʩʦʪʥʝʶ ʢʣʘʩʽʚ. ʉʘʤʝ ʜʣʷ ʧʦʜʽʙʥʠʭ 

ʧʨʦʝʢʪʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʧʝʨʝʚʘʛʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʫ IBM Rational 

Rose ʽ ʥʦʪʘʮʽʾ ʤʦʚʠ UML ʜʣʷ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽ-

ʜʥʠʭ ʤʦʜʝʣʝʡ. 

11.2. ʆʩʥʦʚʠ ʢʦʤʧʦʥʝʥʪʥʦʾ ʦʙô̒ ʢʪʥʦʾ ʤʦʜʝʣʽ 

ʂʦʤʧʦʥʝʥʪʥʘ ʦʙô̒ ʢʪʥʘ ʤʦʜʝʣʴ (COM) ï ʬʫʥʜʘʤʝʥʪ ʢʦʤʧʦʥʝʥʪ-

ʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʩʽʤôʾ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ Windows.  

COM ʚʠʟʥʘʯʘʻ ʩʪʘʥʜʘʨʪʥʠʡ ʤʝʭʘʥʽʟʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʦʜʥʘ 

ʯʘʩʪʠʥʘ ʇɿ ʥʘʜʘʻ ʩʚʦʾ ʧʦʩʣʫʛʠ ʽʥʰʽʡ ʯʘʩʪʠʥ.̔ ɿʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʫ ʙʽʙʣʽʦʪʝʢʘʭ, ʜʦʜʘʪʢʘʭ, ʩʠʩʪʝʤʥʦʤʫ ʽ ʤʝʨʝʞʝʚʦʤʫ 

ʇɿ ʜʦʟʚʦʣʷʻ COM ʟʤʽʥʠʪʠ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ. 

COM ʫʩʪʘʥʦʚʣʶʻ ʧʦʥʷʪʪʷ ʽ ʧʨʘʚʠʣʘ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʙô̒ ʢʪʽʚ ʽ ʽʥʪʝʨʬʝʡʩʽʚ; ʢʨʽʤ ʪʦʛʦ, ʫ ʾʾ ʩʢʣʘʜ ʚʭʦʜʷʪʴ ʧʨʦʛʨʘʤʠ, ʱʦ 

ʨʝʘʣʽʟʦʚʫʶʪʴ ʢʣʶʯʦʚʽ ʬʫʥʢʮʽʾ. 

ʋ COM ʙʫʜʴ-ʷʢʘ ʯʘʩʪʠʥʘ ʇɿ ʨʝʘʣʽʟʦʚʫʻ ʩʚʦʾ ʧʦʩʣʫʛʠ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʦʙô̒ ʢʪʽʚ COM. ʂʦʞʥʠʡ ʦʙô̒ ʢʪ çCOMè ʧʽʜʪʨʠʤʫʻ ʜʝʢʽʣʴʢʘ ʽʥʪʝ-

ʨʬʝʡʩʽʚ. ʂʣʽʻʥʪʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʧʦʩʣʫʛ ʦʙô̒ ʢʪʘ COM 

ʪʽʣʴʢʠ ʯʝʨʝʟ ʚʠʢʣʠʢʠ ʦʧʝʨʘʮʽʡ ʡʦʛʦ ʽʥʪʝʨʬʝʡʩʽʚ ï ʚʦʥʠ ʥʝ ʤʘʁʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʦʙô̒ ʢʪʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʙôʻʢʪ COM ʟ ʽʥʪʝʨʬʝʡʩʦʤ çʈʦʙʦʪʘ ʟ ʬʘʡʣʘʤʠè. ʅʝ-

ʭʘʡ ʫ ʮʝʡ ʽʥʪʝʨʬʝʡʩ ʚʭʦʜʷʪʴ ʦʧʝʨʘʮʽʾ çɺ̔ ʜʢʨʠʪʠ ʬʘʡʣè, çɿʘʧʠʩʘʪʠ 

ʬʘʡʣè ʽ çɿʘʢʨʠʪʠ ʬʘʡʣè. ʗʢʱʦ ʨʦʟʨʦʙʥʠʢ ʤʘʻ ʥʘʤʽʨ ʫʚʝʩʪʠ ʚ ʦʙô̒ ʢʪ 

COM ʬʫʥʢʮʽʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʪʽʚ, ʪʦ ʦʙô̒ ʢʪ ʧʦʪʨʝʙʫ ̒ʱʝ ʦʜʥʦ-

ʛʦ ʽʥʪʝʨʬʝʡʩʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʪʽʚ, ʤʦʞʣʠʚʦ, ʟ ʻʜʠʥʦʶ ʦʧʝʨʘʮʽ-

ʻʶ çʇʝʨʝʪʚʦʨʠʪʠ ʬʦʨʤʘʪè. ʆʧʝʨʘʮʽʾ ʢʦʞʥʦʛʦ ʟ ʽʥʪʝʨʬʝʡʩʽʚ ʩʧʽʣʴʥʦ 
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ʥʘʜʘʶʪʴ ʩʧʽʣʴʥʽ ʧʦʩʣʫʛʠ: ʘʙʦ ʨʦʙʦʪʫ ʟ ʬʘʡʣʘʤʠ, ʘʙʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʾʭ ʬʦʨʤʘʪʽʚ. 

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 11.4, ʦʙô̒ ʢʪ COM ʟʘʚʞʜʠ ʨʝʘʣʽʟʦʚʫ̒ʪʴʩʷ 

ʫʩʝʨʝʜʠʥʽ ʜʝʷʢʦʛʦ ʩʝʨʚʝʨʘ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʙʽʙʣʽʦʪʝʢʦʶ, ʱʦ ʧʽʜʢ-

ʣʶʯʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʦ (DLL), ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʜʦʜʘʪ-

ʢʘ, ʘʙʦ ʦʢʨʝʤʠʤ ʩʘʤʦʩʪʽʡʥʠʤ ʧʨʦʮʝʩʦʤ (ɽʍɽ). ɿʘʟʥʘʯʠʤʦ, ʱʦ ʪʫʪ 

ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʛʨʘʬʽʯʥʽ ʟʘʩʦʙʠ ʤʦʚʠ UML, ʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʫʧʨʦʚʘʜʞʝʥʽ ʚ COM ʧʦʟʥʘʯʝʥʥʷ. 

 

 

ʈʠʩ. 11.4. ʆʨʛʘʥʽʟʘʮʽʷ ʦʙô̒ ʢʪʘ COM 

 
ɼʣʷ ʚʠʢʣʠʢʫ ʦʧʝʨʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ ʢʣʽʻʥʪ ʦʙô̒ ʢʪʘ COM ʧʦʚʠʥʝʥ 

ʦʪʨʠʤʘʪʠ ʧʦʢʘʞʯʠʢ ʥʘ ʡʦʛʦ ʽʥʪʝʨʬʝʡʩ. ʂʣʽʻʥʪʫ ʧʦʪʨʽʙʝʥ ʦʢʨʝʤʠʡ 
ʧʦʢʘʞʯʠʢ ʜʣʷ ʢʦʞʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʦʧʝʨʘʮʽʾ ʷʢʦʛʦ ʚʽʥ ʤʘʻ ʥʘʤʽʨ ʚʠ-
ʢʣʠʢʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 11.5, ʢʣʽʻʥʪʫ ʦʙô̒ ʢʪʘ COM 
ʧʦʪʨʽʙʝʥ ʦʜʠʥ ʧʦʢʘʞʯʠʢ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʚʠʢʣʠʢʫ ʦʧʝʨʘʮʽʡ ʽʥʪʝʨ-
ʬʝʡʩʫ çʈʦʙʦʪʘ ʟ ʬʘʡʣʘʤʠè, ʘ ̔ʥʰʽ ï ʜʣʷ ʚʠʢʣʠʢʫ ʦʧʝʨʘʮʽʡ ʽʥʪʝʨ-
ʬʝʡʩʫ çʇʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʪʽʚè. 
ʆʪʨʠʤʘʚʰʠ ʧʦʢʘʞʯʠʢ ʥʘ ʧʦʪʨʽʙʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʢʣʽʻʥʪ ʤʦʞʝ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʩʣʫʛʠ ʦʙô̒ ʢʪʘ, ʚʠʢʣʠʢʘʶʯʠ ʦʧʝʨʘʮʽʾ ʮʴʦʛʦ ʽʥʪʝʨ-
ʬʝʡʩʫ. ɯʟ ʧʦʛʣʷʜʫ ʧʨʦʛʨʘʤʽʩʪʘ ʚʠʢʣʠʢ ʦʧʝʨʘʮʽʾ ʘʥʘʣʦʛʽʯʥʠʡ ʚʠʢʣʠʢʫ 
ʣʦʢʘʣʴʥʦʾ ʧʨʦʮʝʜʫʨʠ ʘʙʦ ʬʫʥʢʮʽʾ. ɸʣʝ ʢʦʜ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʩʧʨʘʚʜʽ 
ʧʨʠ ʮʴʦʤʫ, ʤʦʞʝ ʙʫʪʠ ʯʘʩʪʠʥʦʶ ʘʙʦ ʙʽʙʣʽʦʪʝʢʠ, ʘʙʦ ʦʢʨʝʤʦʛʦ ʧʨʦ-
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ʮʝʩʫ, ʘʙʦ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʚʽʥ ʥʘʚʽʪʴ ʤʦʞʝ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ 
ʽʥʰʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ). 

 

ʈʠʩ. 11.5. ɼʦʩʪʫʧ ʢʣʽʻʥʪʘ ʜʦ ʽʥʪʝʨʬʝʡʩʽʚ ʦʙô̒ ʢʪʘ COM 

 

ɿʘʚʜʷʢʠ COM-ʢʣʽʻʥʪʘʤ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʚʨʘʭʦʚʫʚʘʪʠ ʮʽ ʚʽʜʤʽʥʥʦ-

ʩʪʽ ï ʜʦʩʪʫʧ ʜʦ ʡʦʛʦ ʬʫʥʢʮʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʜʥʦʤʘʥʽʪʥʦ. ɯʥʘʢʰʝ 

ʢʘʞʫʯʠ, ʫ COM ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʧʦʩʣʫʛ, ʥʘʜʘʚʘʥʠʤ ʙʫʜʴ-ʷʢʠʤʠ ʪʠ-

ʧʘʤʠ ʇɿ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʘ ʟʘʛʘʣʴʥʘ ʤʦʜʝʣʴ. 

11.3. ʆʨʛʘʥʽʟʘʮʽʷ ʽʥʪʝʨʬʝʡʩʫ COM 

ʂʦʞʝʥ ʽʥʪʝʨʬʝʡʩ ʦʙô̒ ʢʪʘ COM ï ʢʦʥʪʨʘʢʪ ʤʽʞ ʦʙô̒ ʢʪʦʤ ʽ ʡʦʛʦ 

ʢʣʽʻʥʪʘʤʠ. ɺʦʥʠ ʟʦʙʦʚô̫ ʟʫʶʪʴʩʷ: ʦʙô̒ ʢʪ ï ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʝʨʘʮʽʾ 

ʽʥʪʝʨʬʝʡʩʫ ʚ ʪʦʯʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷʤʠ, ʘ ʢʣʽʻʥʪ ï 

ʢʦʨʝʢʪʥʦ ʚʠʢʣʠʢʘʪʠ ʦʧʝʨʘʮʽʾ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʘʢʪʫ ʪʨʝʙʘ ʟʘ-

ʜʘʪʠ: 

ï ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʢʦʞʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ;  

ï ʦʧʠʩ ʦʧʝʨʘʮʽʡ ʽʥʪʝʨʬʝʡʩʫ;  

ï ʨʝʘʣʽʟʘʮʽʶ ʽʥʪʝʨʬʝʡʩʫ. 

ʂʦʞʥʦʤʫ ʽʥʪʝʨʬʝʡʩʫ ʦʙô̒ ʢʪʘ COM ʥʘʜʘʻʪʴʩʷ ʜʚʘ ʽʤʝʥʽ. ʇʨʦʩʪʝ 

ʩʠʤʚʦʣʴʥʝ ʽʤô̫  ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʣʶʜʝʡ, ʚʦʥʦ ʥʝ ʻ ʫʥʽʢʘʣʴʥʠʤ. ɯʥʰʝ, 

ʩʢʣʘʜʥʝ ʽʤô̫  ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʘʤʠ. ʇʨʦʛʨʘʤʥʝ 

ʽʤôʷ ʫʥʽʢʘʣʴʥʝ, ʮʝ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ. 

ɿʘ ʟʘʤʦʚʯʝʥʥʷʤ ʩʠʤʚʦʣʴʥʽ ʽʤʝʥʘ COM-ʽʥʪʝʨʬʝʡʩʽʚ ʧʦʯʠʥʘʶʪʴʩʷ 

ʟ ʣʽʪʝʨʠ I (ʚʽʜ Interface). ʅʘʧʨʠʢʣʘʜ, ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘ-

ʤʠ ʤʘʻ ʥʘʟʠʚʘʪʠʩʷ çɯʨʦʙʦʪʘʟʬʘʡʣʘʤʠè, ʘ ʽʥʪʝʨʬʝʡʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ 

ʬʦʨʤʘʪʽʚ ï çɯʧʝʨʝʪʚʦʨʝʥʥʷʬʦʨʤʘʪʽʚè. 
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ʇʨʦʛʨʘʤʥʝ ʽʤô̫  ʙʫʜʴ-ʷʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʫʪʚʦʨʶʪ̒ʴʩʷ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʛʣʦʙʘʣʴʥʦ ʫʥʽʢʘʣʴʥʦʛʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ GUID (Globally Unique 

Identifier), ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ 16-ʙʘʡʪʦʚʫ ʚʝʣʠʯʠʥʫ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ. 

ʋʥʽʢʘʣʴʥʽʩʪʴ ʫ ʯʘʩʽ ʜʦʩʷʛʘʻʪʴʩʷ ʚʚʝʜʝʥʥʤ̫ ʚ ʢʦʞʝʥ GUID ʤʽʪʢʠ 

ʯʘʩʫ ï ʧʦʢʘʞʯʠʢʘ ʤʦʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ. ʋʥʽʢʘʣʴʥʽʩʪʴ ʫ ʧʨʦʩʪʦʨʽ ʟʘ-

ʙʝʟʧʝʯʫʻʪʴʩʷ ʯʠʩʣʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʤʧôʁ ʪʝʨʘ, ʱʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʚʩʷ ʜʣʷ ʛʝʥʝʨʘʮʽʾ GUID. 

11.3.1. ʆʧʠʩ ʽʥʪʝʨʬʝʡʩʫ COM 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʬʝʡʩʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʫ ʤʦʚʫ ʦʧʠ-

ʩʫ ʽʥʪʝʨʬʝʡʩʽʚ IDL (Interface Definition Language).  

ʇʨʠʢʣʘʜ 11.1. ʆʧʠʩ ʤʦʚʦʶ IDL ʽʥʪʝʨʬʝʡʩʫ çɯʨʦʙʦʪʘʟʬʘʡʣʘʤʠè 

ʤʘʻ ʚʠʛʣʷʜ: 

[ object  

           uuid(E7 CDODOO-1827-11 CF-9946-444553540000) ]  

           interface Iʨʘʙʦʪʘʩʬʘʡʣʘʤʠ: IUnknown  

{  

import "unknown.idl" 

HRESULT ɺʽʜʢʨʠʪʠʬʘʡʣ ([ in] OLECHAR ʽʤô̫  [31]); 

HRESULT ɿʘʧʠʩʘʪʠʬʘʡʣ ([ in] OLECHAR ʽʤô̫  [31]);  

HRESULT ɿʘʢʨʠʪʠʬʘʡʣ ([ in] OLECHAR ʽʤô̫  [31]); 

}  

ʆʧʠʩ ʽʥʪʝʨʬʝʡʩʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʣʦʚʘ object, ʷʢʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʦʟʰʠʨʝʥʥʷ, ʜʦʜʘʥʽ COM ʜʦ ʦʨʠʛʽʥʘʣʴ-

ʥʦʛʦ ʟʘʧʠʩʫ ʤʦʚʦʶ IDL. ɼʘʣʽ ʟʘʧʠʩʫʻʪʴʩʷ ʧʨʦʛʨʘʤʥʝ ʽʤôʷ (IID  ʽʥʪʝʨ-

ʬʝʡʩʫ), ʚʦʥʦ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ uuid (Universal Unique 

Identifier ï ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ), ʷʢʠʡ  ̒ʩʠʥʦ-

ʥʽʤʦʤ ʪʝʨʤʽʥʘ GUID. 

ʋ ʪʨʝʪʴʦʤʫ ʨʷʜʢʫ ʟʘʧʠʩʫʻʪʴʩʷ ʽʤô̫  ʽʥʪʝʨʬʝʡʩʫ çʈʦʙʦʪʘʟʬʘʡʣʘ-

ʤʠè, ʜʘʣʽ ʜʚʦʢʨʘʧʢʘ ʡ ʽʤô̫  ʽʥʰʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ï IUnknown. ʊʘʢʠʡ 

ʟʘʧʠʩ ʦʟʥʘʯʘʻ, ʱʦ ʽʥʪʝʨʬʝʡʩ çʈʦʙʦʪʘʟʬʘʡʣʘʤʠè ʫʩʧʘʜʢʦʚʫʻ ʚʩʽ 

ʦʧʝʨʘʮʽʾ, ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʽʥʪʝʨʬʝʡʩʫ IUnknown, ʪʦʙʪʦ ʢʣʽʻʥʪ, ʫ ʷʢʦʛʦ 

ʻ ʧʦʢʘʞʯʠʢ ʥʘ ʽʥʪʝʨʬʝʡʩ çIʨʦʙʦʪʘʟʬʘʡʣʘʤʠè, ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʡ 

ʦʧʝʨʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ IUnknown. ʎʝʡ ʽʥʪʝʨʬʝʡʩ  ̒ʛʦʣʦʚʥʠʤ ʜʣʷ COM, 

ʫʩʽ ʽʥʰʽ ï ʡʦʛʦ ʥʘʱʘʜʢʠ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʷʜʢʫ ʚʢʘʟʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨ çimportè. ʆʩʢʽʣʴʢʠ ʽʥ-

ʪʝʨʬʝʡʩ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʚʽʜ çIUnknownè, ʪʦʜʽ ʧʦʪʨʽʙʝʥ IDL-ʦʧʠʩ 
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ʜʣʷ IUnknown. ɸʨʛʫʤʝʥʪ ʦʧʝʨʘʪʦʨʘ çimportè ʫʢʘʟʫʻ, ʫ ʷʢʦʤʫ ʬʘʡʣʽ 

ʧʝʨʝʙʫʚʘʻ ʧʦʪʨʽʙʥʠʡ ʦʧʠʩ. 
ʅʠʞʯʝ ʚ ʦʧʠʩʽ ʽʥʪʝʨʬʝʡʩʫ ʥʘʚʦʜʷʪʴʩʷ ʽʤʝʥʘ ʽ ʧʘʨʘʤʝʪʨʠ ʪʨʴʦʭ 

ʦʧʝʨʘʮʽʡ ï çɺ̔ ʜʢʨʠʪʠ ʬʘʡʣè, çɿʘʧʠʩʘʪʠ ʬʘʡʣè ʽ çɿʘʢʨʠʪʠ ʬʘʡʣè. 
ʋʩʽ ʚʦʥʠ ʧʦʚʝʨʪʘʶʪʴ ʚʝʣʠʯʠʥʫ ʪʠʧʫ çHRESULTè, ʱʦ ʚʢʘʟʫʻ ʥʘ ʢʦ-
ʨʝʢʪʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʚʠʢʣʠʢʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ IDL ʥʘʚʦ-
ʜ̫ʪʴʩʷ ʥʘʧʨʷʤʦʢ ʧʝʨʝʜʘʚʘʥʥʷ (ʫ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ çinè), ʪʠʧ ʽ ʥʘʟʚʘ. 
ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʘʢʦʛʦ ʦʧʠʩʫ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʢʦʥʪʨʘʢʪʫ 
ʤʽʞ ʦʙô̒ ʢʪʦʤ COM ʽ ʡʦʛʦ ʢʣʽʻʥʪʦʤ. 
ɿʘ ʧʨʘʚʠʣʘʤʠ COM ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʙʫʜʴ-ʷʢʫ ʟʤʽʥʫ ʽʥʪʝ-

ʨʬʝʡʩʫ (ʧʽʩʣʷ ʡʦʛʦ ʧʫʙʣʽʢʘʮʽʾ). ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʤʽʥ ʧʦʪʨʽʙʥʦ ʚʚʦʜʠʪʠ 
ʥʦʚʠʡ ʽʥʪʝʨʬʝʡʩ. ʊʘʢʠʡ ʽʥʪʝʨʬʝʡʩ ʤʦʞʝ ʙʫʪʠ ʩʧʘʜʢʦʻʤʮʝʤ ʩʪʘʨʦʛʦ 
ʽʥʪʝʨʬʝʡʩʫ, ʘʣʝ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʥʴʦʛʦ ʽ ʤʘʪʠ ʽʥʰʝ ʫʥʽʢʘʣʴʥʝ ʽʤôʷ. 
ɿʥʘʯʝʥʥʷ ʧʨʘʚʠʣʘ ʟʘʙʦʨʦʥʠ ʥʘ ʟʤʽʥʫ ʽʥʪʝʨʬʝʡʩʫ ʚʘʞʢʦ ʧʝʨʝʦʮʽ-

ʥʠʪʠ. ɺʦʥʦ ʻ ʦʩʥʦʚʦʶ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʤʥʦʞʠʥʘ 
ʢʣʽʻʥʪʽʚ ʚʟʘʻʤʦʜʽʻ ʟ ʤʥʦʞʠʥʦʶ ʦʙô̒ ʢʪʽʚ COM ʽ ʜʝ ʥʝʟʘʣʝʞʥʘ ʤʦʜʠ-
ʬʽʢʘʮʽʷ ʦʙô̒ ʢʪʽʚ COM ï ʟʚʠʯʘʡʥʝ ʧʨʘʚʠʣʦ. ʉʘʤʝ ʮʝ ʧʨʘʚʠʣʦ ʜʦʟʚʦ-
ʣʷʻ ʢʣʽʻʥʪʘʤ ʩʪʘʨʠʭ ʚʝʨʩʽʡ ʥʝ ʧʝʨʝʡʤʘʪʠʩʷ ʫ ʨʘʟʽ ʚʚʝʜʝʥʥ ̫ʥʦʚʠʭ 
ʚʝʨʩʽʡ ʦʙô̒ ʢʪʽʚ COM. ʅʦʚʘ ʚʝʨʩʽʷ ʟʦʙʦʚô̫ ʟʘʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽ ʩʪʘ-
ʨʠʡ COM-ʽʥʪʝʨʬʝʡʩ. 

COM ʟʘʜʘʻ ʩʪʘʥʜʘʨʪʥʠʡ ʜʚʽʡʢʦʚʠʡ ʬʦʨʤʘʪ, ʱʦ ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʫ-
ʚʘʪʠ ʢʦʞʥʠʡ COM-ʦʙôʻʢʪ ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ʉʪʘʥʜʘʨʪ ʛʘʨʘʥ-
ʪʫʻ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʢʣʽʻʥʪ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʦʧʝʨʘʮʽʾ ʙʫʜʴ-ʷʢʦʛʦ 
ʦʙô̒ ʢʪʘ, ʧʨʠʯʦʤʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʠʤʠ ʥʘʧʠʩʘ-
ʥ̔ ʢʣʽʻʥʪ ʽ ʦʙô̒ ʢʪ. 
ʉʪʨʫʢʪʫʨʫ ʽʥʪʝʨʬʝʡʩʫ çIʨʦʙʦʪʘʟʬʘʡʣʘʤʠè, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʚʽʡ-

ʢʦʚʦʤʫ ʬʦʨʤʘʪʫ, ʧʦʷʩʥʶʻ ʨʠʩ. 11.6. 
ɿʦʚʥʽʰʥʽʡ ʧʦʢʘʞʯʠʢ ʥʘ ʽʥʪʝʨʬʝʡʩ (ʧʦʢʘʞʯʠʢ ʢʣʽʻʥʪʘ) ʧʦʩʠʣʘ-

ʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʢʘʞʯʠʢ ʦʙô̒ ʢʪʘ COM. ɺʥʫʪʨʽʰʥʽʡ ʧʦʢʘʞʯʠʢ 
ï ʮʝ ʘʜʨʝʩʘ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘʙʣʠʮʽ, ʷʢʘ ʤʽʩʪʠʪʴ ʧʦʢʘʞʯʠʢʠ ʥʘ ʚʩʽ ʦʧʝ-
ʨʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ.  
ʇʝʨʰʽ ʪʨʠ ʝʣʝʤʝʥʪʠ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘʙʣʠʮʽ  ̒ʧʦʢʘʞʯʠʢʘʤʠ ʥʘ ʦʧʝ-

ʨʘʮʽʾ, ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʽʥʪʝʨʬʝʡʩʫ çIunknownè. ɺʠʜʥʦ, ʱʦ ʥʘ ʚʣʘʩʥʽ 
ʦʧʝʨʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ çIʨʦʙʦʪʘʟʬʘʡʣʘʤʠè ʚʢʘʟʫʶʪʴ 4, 5 ʽ 6-ʡ ʝʣʝʤʝʥ-
ʪʠ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘʙʣʠʮʽ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʪʠʧʦʚʘ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ COM-
ʽʥʪʝʨʬʝʡʩʫ.  
ʂʣʽʻʥʪʩʴʢʠʡ ʚʠʢʣʠʢ ʦʙʨʦʙʣʷʻʪʴʩʷ ʚ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ:  
ï ʚʠʪʷʛʘʻʪʴʩʷ ʧʦʢʘʞʯʠʢ ʥʘ ʥʝʦʙʭʽʜʥʫ ʦʧʝʨʘʮʽʶ ʽʥʪʝʨʬʝʡʩʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʞʯʠʢʘ ʥʘ ʚʽʨʪʫʘʣʴʥʫ ʪʘʙʣʠʮʶ; 
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ï ʥʘʜʘʻʪʴʩʷ ʜʦʩʪʫʧ ʜʦ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʢʘʞʯʠʢʦʤ ʥʘ ʦʧʝʨʘʮʽʶ;  

ï ʚʠʢʦʥʫʻʪʴʩʷ ʢʦʜ ʦʧʝʨʘʮʽʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʧʦʩʣʫʛʫ. 

 

ʈʠʩ. 11.6. ɺʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ ʽʥʪʝʨʬʝʡʩʫ çIʨʦʙʦʪʘʟʌʘʡʣʘʤʠè 

11.3.2. ʆʨʛʘʥʽʟʘʮʽʷ ʙʘʟʦʚʦʛʦ ʽʥʪʝʨʬʝʡʩʫ COM 

ɯʥʪʝʨʬʝʡʩ ɯUnknown ʤʽʩʪʠʪʴ ʪʨʠ ʦʧʝʨʘʮʽʾ ʽ ʥʘʜʘʻ ʙʫʜʴ-ʷʢʦʤʫ 
ʦʙô̒ ʢʪʫ COM ʜʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ: 
ï ʦʧʝʨʘʮʽʶ Queryɯnterface(), ʱʦ ʜʦʟʚʦʣʷʻ ʢʣʽʻʥʪʫ ʦʪʨʠʤʘʪʠ ʧʦʢʘʞ-

ʯʠʢ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʽʥʪʝʨʬʝʡʩ ʦʙôʻʢʪʘ (ʟ ʽʥʰʦʛʦ ʧʦʢʘʞʯʠʢʘ ʽʥʪʝʨʬʝʡʩʫ); 
ï ʦʧʝʨʘʮʽ ʾAddRef() ʽ Release(), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʭʘʥʽʟʤ ʢʝʨʫ-

ʚʘʥʥʷ ʯʘʩʦʤ ʞʠʪʪʷ ʦʙô̒ ʢʪʘ. 
ʉʚʽʡ ʧʝʨʰʠʡ ʧʦʢʘʞʯʠʢ ʥʘ ʽʥʪʝʨʬʝʡʩ ʦʙô̒ ʢʪʘ ʢʣʽʻʥʪ ʦʪʨʠʤʫ ̒ʧʽʜ 

ʯʘʩ ʩʪʚʦʨʝʥʥ ̫ʦʙô̒ ʢʪʘ COM. ʇʦʨʷʜʦʢ ʦʪʨʠʤʘʥʥʷ ʽʥʰʠʭ ʧʦʢʘʞʯʠʢʽʚ 
ʥʘ ʽʥʪʝʨʬʝʡʩʠ (ʜʣʷ ʚʠʢʣʠʢʫ ʾʭ ʦʧʝʨʘʮʽʡ) ʧʦʷʩʥʶʻ ʨʠʩ. 11.7, ʜʝ ʨʦʟ-
ʧʠʩʘʥʽ ʪʨʠ ʢʨʦʢʠ ʨʦʙʦʪʠ. ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʥʝʦʙʭʽʜʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 
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(IID) ʟʘʜʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ ʦʧʝʨʘʮʽʾ Queryɯnterface. ʗʢʱʦ ʧʦʪʨʽʙ-
ʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʥʝʤʘʻ, ʦʧʝʨʘʮʽʷ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ NULL. 

 
 

ʈʠʩ. 11.7. ʆʪʨʠʤʘʥʥʷ ʧʦʢʘʞʯʠʢʘ ʥʘ ʽʥʪʝʨʬʝʡʩ ʟʘ ʜʦʧʦʤʦʛʦʶ 

Queryɯnterface: 1 ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʞʯʠʢʘ ʥʘ ʽʥʪʝʨʬʝʡʩ ɸ ʢʣʽʻʥʪ  

ʟʘʧʠʪʫʻ ʧʦʢʘʞʯʠʢ ʥʘ ʽʥʪʝʨʬʝʡʩ ɺ, ʚʠʢʣʠʢʘʶʯʠ Queryɯnterface (IID_B);  

2 ï ʦʙô̒ ʢʪ ʧʦʚʝʨʪʘʻ ʧʦʢʘʞʯʠʢ ʥʘ ʽʥʪʝʨʬʝʡʩ ɺ; 3 ï ʢʣʽʻʥʪ ʤʦʞʝ  

ʚʠʢʣʠʢʘʪʠ ʦʧʝʨʘʮʽʾ ʟ ʽʥʪʝʨʬʝʡʩʫ ɺ 

 

ʋ ʩʧʦʣʫʯʝʥʥʽ ʟ ʚʠʤʦʛʦʶ ʥʝʟʤʽʥʥʦʩʪʽ ʽʥʪʝʨʬʝʡʩʽʚ COM ʦʧʝʨʘʮʽʷ 

Queryɯnterface ʜʦʟʚʦʣʷʻ: 

ï ʨʦʟʚʠʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ; 

ï ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʣʽʻʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤ-

ʧʦʥʝʥʪʠ. 

ɿʘ ʧʨʘʚʠʣʘʤʠ ʥʦʚʠʡ ʦʙô̒ ʢʪ COM ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʪʘʢʦʞ ʩʪʘʨʠʡ 

ʽʥʪʝʨʬʝʡʩ COM, ʘ ʦʧʝʨʘʮʽʷ Queryɯnterface ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʩ-

ʪʫʧ ʜʦ ʥʴʦʛʦ. 

ʌʽʥʘʣ ʽʩʥʫʚʘʥʥʷ COM-ʦʙô̒ ʢʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʧʦʚʠʥʝʥ 

ʩʘʤ ʩʝʙʝ ʟʥʠʱʠʪʠ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʚʽʥ ʧʝʨʝʩʪʘ ̒ʙʫʪʠ ʧʦ-

ʪʨʽʙʥʠʤ ʫʩʽʤ ʩʚʦʾʤ ʢʣʽʻʥʪʘʤ  ̔ʟʘʢʽʥʯʠʪʴʩʷ ʯʘʩ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ. ɼʣʷ 

ʪʦʛʦ ʻ ʣʽʯʠʣʴʥʠʢ ʧʦʩʠʣʘʥʴ (ʃʇ) COM-ʦʙô̒ ʢʪʘ. 

ʇʨʘʚʠʣʘ ʬʽʥʘʣʽʟʘʮʽʾ ʦʙô̒ ʢʪʘ COM ʜʫʞʝ ʧʨʦʩʪʽ: 

ï ʫ ʨʘʟʽ ʚʠʜʘʯʽ ʢʣʽʻʥʪʫ ʧʦʢʘʞʯʠʢʘ ʥʘ ʽʥʪʝʨʬʝʡʩ ʚʠʢʦʥʫʻʪʴʩʷ 

ʃʇ+1; 

ï ʷʢʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʦʧʝʨʘʮʽʷ AddRef, ʚʠʢʦʥʫʻʪʴʩʷ ʃʇ+1; 

ï ʷʢʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʦʧʝʨʘʮʽ ̫Release, ʚʠʢʦʥʫʻʪʴʩʷ ʃʇ-1; 

ï ʷʢʱʦ ʃʇ = 0, ʦʙô̒ ʢʪ ʟʥʠʱʫʻ ʩʝʙʝ. 

ʂʣʽʻʥʪ ʧʦʚʠʥʝʥ ʜʦʧʦʤʘʛʘʪʠ ʮʴʦʤʫ: 

ï ʫ ʨʘʟʽ ʦʪʨʠʤʘʥʥ̫ ʚʽʜ ʽʥʰʦʛʦ ʢʣʽʻʥʪʘ ʧʦʢʘʞʯʠʢʘ ʥʘ ʽʥʪʝʨʬʝʡʩ 

COM-ʦʙôʻʢʪʘ ʧʦʚʠʥʥʘ ʚʠʢʣʠʢʘʪʠʩʷ ʚ ʮʴʦʤʫ ʦʙôʻʢʪʽ ʦʧʝʨʘʮʽʷ AddRef; 

ï ʥʘʧʨʠʢʽʥʮʽ ʨʦʙʦʪʠ ʟ ʦʙô̒ ʢʪʦʤ ʚʽʥ ʟʦʙʦʚô̫ ʟʘʥʠʡ ʚʠʢʣʠʢʘʪʠ ʦʧʝ-
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ʨʘʮʽʶ Release. 

 

11.3.3. ʉʝʨʚʝʨʠ ʦʙôʻʢʪʽʚ COM  

ʂʦʞʥʠʡ COM-ʦʙôʻʢʪ ʽʩʥʫʻ ʚʩʝʨʝʜʠʥʽ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʨʚʝʨʘ. ʎʝʡ 

ʩʝʨʚʝʨ ʤʽʩʪʠʪʴ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʨʝʘʣʽʟʘʮʽʾ ʦʧʝʨʘʮʽʡ, ʘ ʪʘʢʦʞ ʜʘʥʽ 

ʘʢʪʠʚʥʦʛʦ COM-ʦʙô̒ ʢʪʘ. ʆʜʠʥ ʩʝʨʚʝʨ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʽʣʴʢʘ 

ʦʙô̒ ʢʪʽʚ ʽ ʥʘʚʽʪʴ ʜʝʢʽʣʴʢʘ COM-ʢʣʘʩʽʚ. ʅʘ ʨʠʩ. 11.8 ʧʦʢʘʟʘʥʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʪʨʴʦʭ ʪʠʧʽʚ ʩʝʨʚʝʨʽʚ: 

1) ʫ ʧʨʦʮʝʩʽ (in-process), ʢʦʣʠ ʦʙô̒ ʢʪʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʙʽʙʣʽʦʪʝʮʽ, 

ʱʦ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʦ, ,̔ ʦʪʞʝ, ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʪʦʤʫ ʩʘʤʦʤʫ 

ʧʨʦʮʝʩʽ, ʱʦ ʽ ʢʣʽʻʥʪ; 

2) ʣʦʢʘʣʴʥʠʡ (out-process), ʢʦʣʠ ʦʙô̒ ʢʪʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʦʢʨʝ-

ʤʦʤʫ ʧʨʦʮʝʩʽ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʪʦʤʫ ʩʘʤʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ, ʱʦ ʽ 

ʢʣʽʻʥʪ; 

3) ʚʽʜʜʘʣʝʥʠʡ ʩʝʨʚʝʨ, ʢʦʣʠ ʦʙô̒ ʢʪʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ DLL ʘʙʦ ʚ 

ʦʢʨʝʤʦʤʫ ʧʨʦʮʝʩʽ, ʷʢʽ ʨʦʟʤʽʱʝʥ ̔ ʥʘ ʚʽʜʜʘʣʝʥʦʤʫ ʚʽʜ ʢʣʽʻʥʪʘ 

ʢʦʤʧôʁʪʝʨʽ. 

 

ʈʠʩ. 11.8. ʉʝʨʚʝʨʠ ʦʙô̒ ʢʪʽʚ COM 

 

ɯʟ ʧʦʛʣʷʜʫ ʣʦʛʽʢʠ, ʢʣʽʻʥʪʫ ʙʘʡʜʫʞʝ, ʫ ʩʝʨʚʝʨʽ ʷʢʦʛʦ ʪʠʧʫ ʧʝʨʝʙʫ-

ʚʘʻ COM-ʦʙô̒ ʢʪ ï ʩʪʚʦʨʝʥʥʷ ʦʙô̒ ʢʪʘ, ʦʪʨʠʤʘʥʥʷ ʧʦʢʘʞʯʠʢʘ ʥʘ ʡʦʛʦ 

ʽʥʪʝʨʬʝʡʩʠ, ʚʠʢʣʠʢ ʡʦʛʦ ʦʧʝʨʘʮʽʡ ʽ ʬʽʥʘʣʽʟʘʮʽʷ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘʚ-

ʞʜʠ ʦʜʥʘʢʦʚʦ.  

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ COM. 

1. COM ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ ʬʽʢʩʘʮʽʾ ʧʦʩʣʫʛ, ʥʘʜʘʚʘʥʠʭ 

ʨʽʟʥʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʇɿ. 

2. ɿʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʚʩʽʭ ʪʠʧʽʚ ʧʨʦʛʨʘʤʥʠʭ ʧʦʩʣʫʛ 
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ʫ COM ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ. 

3. COM ʥʝ ̒ ʚʘʞʣʠʚʦʶ ʤʦʚʦ  ʁʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʘ ̫ʢ̔ʡ ʧʠʰʫʪʩɹʷ 

COM-ʦʙô̒ ʢʪʠ ʽ ʢʣʽʻʥʪʠ. 

4. COM ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʟʤʽʥʦʶ ʧʨʦʛʨʘʤ ï  

ʟʘʤʽʥʫ ʧʦʪʦʯʥʦʾ ʚʝʨʩʽʾ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʥʦʚʫ ʚʝʨʩʽʶ ʟ ʜʦʜʘʪʢʦʚʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ. 

11.3.4. ʈʦʙʦʪʘ ʟ ʦʙôʻʢʪʘʤʠ COM  

ʇ̔ ʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʦʙô̒ ʢʪʘʤʠ COM ʜʦʚʦʜʠʪʴʩʷ ʾʭ ʩʪʚʦʨʶʚʘʪʠ, ʧʦ-

ʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʨʦʟʤʽʱʫʚʘʪʠ ʚ ʽʥʰʠʭ ʧʨʦʮʝʩʘʭ, ʦʧʠʩʫʚʘʪʠ 

ʚ ʙʽʙʣʽʦʪʝʮʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ.  

ʉʪʚʦʨʝʥʥʷ ʦʙô̒ ʢʪʘ COM ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʫʥʢʮʽʡ 

ʙʽʙʣʽʦʪʝʢʠ COM. ɹʽʙʣʽʦʪʝʢʘ COM: 

ï ʤʽʩʪʠʪʴ ʬʫʥʢʮʽʾ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ ʙʘʟʦʚʽ ʧʦʩʣʫʛʠ ʦʙô̒ ʢʪʘʤ ʽ ʾʭ 

ʢʣ̔̒ ʥʪʘʤ;  

ï ʥʘʜʘʻ ʢʣʽʻʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʫʩʢʫ ʩʝʨʚʝʨʽʚ COM-ʦʙô̒ ʢʪʽʚ. 

ɼʦʩʪʫʧ ʜʦ ʧʦʩʣʫʛ ʙʽʙʣʽʦʪʝʢʠ COM ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʣʠʢʽʚ ʟʚʠʯʘʡʥʠʭ ʬʫʥʢʮʽʡ. ʅʘʡʯʘʩʪʽʰʝ ʽʤʝʥʘ ʬʫʥʢʮʽʡ ʙʽʙʣʽʦʪʝʢʠ 

COM ʧʦʯʠʥʘʶʪʴʩʷ ʽʟ ʧʨʝʬʽʢʩʘ çʉʦè. ʅʘʧʨʠʢʣʘʜ, ʫ ʙʽʙʣʽʦʪʝʮʽ  

ʻ ʬʫʥʢʮʽʷ CoCreateInstance. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ COM-ʦʙô̒ ʢʪʘ ʢʣʽʻʥʪ ʚʠʢʣʠʢʘʻ ʬʫʥʢʮʽʶ ʙʽʙʣʽʦʪʝ-

ʢʠ COM CoCreateInstance. ʇʘʨʘʤʝʪʨʘʤʠ ʮʽʻʾ ʬʫʥʢʮʽʾ  ̒ʽʜʝʥʪʠʬʽʢʘ-

ʪʦʨ ʢʣʘʩʫ ʦʙô̒ ʢʪʘ CLSID ʽ IID  ʽʥʪʝʨʬʝʡʩʫ, ʧʜ̔ʪʨʠʤʫʚʘʥʦʛʦ 

ʦʙô̒ ʢʪʦʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ CLSID ʙʽʙʣʽʦʪʝʢʘ ʰʫʢʘʻ ʩʝʨʚʝʨ ʢʣʘʩʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʪʯʝʨʘ ʢʝʨʫʚʘʥʥʷ ʩʝʨʚʽʩʘʤʠ SCM (Service Control 

Manager). ʇʦʰʫʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʩʠʩʪʝʤʥʦʤʫ ʨʝʻʩʪʨʽ (Registry), ʱʦ 

ʚʽʜʦʙʨʘʞʘʻ CLSID ʥʘ ʘʜʨʝʩʫ ʢʦʜʫ ʩʝʨʚʝʨʘ. ʋ ʩʠʩʪʝʤʥʦʤʫ ʨʝ̒ ʩʪʨʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʢʣʘʩʠ ʚʩʽʭ COM-ʦʙô̒ ʢʪʽʚ. ʇʽʩʣʷ ʟʘʢʽʥ-

ʯʝʥʥʷ ʧʦʰʫʢʫ ʙʽʙʣʽʦʪʝʢʘ COM ʟʘʧʫʩʢʘʻ ʩʝʨʚʝʨ ʢʣʘʩʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʩʪʚʦʨʶʻʪʴʩʷ ʥʝʽʥʽʮʽʘʣʽʟʦʚʘʥʠʡ COM-ʦʙô̒ ʢʪ (ʦʙô̒ ʢʪ ʟ ʥʝʚʠʟʥʘʯʝʥʠ-

ʤʠ ʜʘʥʠʤʠ). ʆʧʠʩʘʥʠʡ ʧʨʦʮʝʩ ʽʣʶʩʪʨʫʻ ʨʠʩ. 11.9. 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʢʘʞʯʠʢʘ ʥʘ ʩʪʚʦʨʝʥʠʡ ʦʙô̒ ʢʪ COM ʢʣʽʻʥʪ 

ʧʨʦʧʦʥʫʻ ʦʙô̒ ʢʪʫ ʩʘʤʦʽʥʽʮʽʘʣʽʟʫʚʘʪʠʩʷ, ʪʦʙʪʦ ʟʘʚʘʥʪʘʞʠʪʠ ʩʝʙʝ 

ʢʦʥʢʨʝʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʘʥʠʭ. ʎʶ ʧʨʦʮʝʜʫʨʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʥ-

ʜʘʨʪʥʽ COM-ʽʥʪʝʨʬʝʡʩʠ IPersistFile, IPersistStorage ʽ IPersistStream. 

ʇʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ çCoCreateInstanceè, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʢʣʽʻʥ-

ʪʦʤ, ʜʦʟʚʦʣʷʶʪʴ ʟʘʜʘʪʠ ʪʠʧ ʩʝʨʚʝʨʘ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʟʘʧʫʩʪʠʪʠ (ʥʘʧʨʠ-

ʢʣʘʜ, çʫ ʧʨʦʮʝʩʽè ʘʙʦ ʣʦʢʘʣʴʥʠʡ). ʋ ʙʽʣʴʰ ʟʘʛʘʣʥɹʦʤʫ ʚʠʧʘʜʢʫ ʢʣʽʻʥʪ 
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ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʜʝʢʽʣʴʢʘ ʦʙô̒ ʢʪʽʚ COM ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʩʘʤʦʛʦ ʢʣʘʩʫ. ɼʣʷ 

ʮʴʦʛʦ ʢʣʽʻʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʘʙʨʠʢʫ ʢʣʘʩʫ (class factory) ï COM-ʦʙô̒ ʢʪ, 

ʟʜʘʪʥʠʡ ʛʝʥʝʨʫʚʘʪʠ ʦʙô̒ ʢʪʠ ʦʜʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʫ. 

 

ʈʠʩ. 11. 9. ʉʪʚʦʨʝʥʥʷ ʦʜʠʥʦʯʥʦʛʦ COM-ʦʙô̒ ʢʪʘ: 1 ï ʢʣʽʻʥʪ ʚʠʢʣʠʢʘʻ 

CoCreateɯnstance; 2 ï ʙʽʙʣʽʦʪʝʢʘ COM ʟʥʘʭʦʜʠʪʴ ʩʝʨʚʝʨ ʽ ʟʘʧʫʩʢʘʻ ʡʦʛʦ;  

3 ï ʙʽʙʣʽʦʪʝʢʘ COM ʧʦʚʝʨʪʘʻ ʧʦʢʘʞʯʠʢ ʥʘ ʽʥʪʝʨʬʝʡʩ ɸ; 4 ï ʢʣʽʻʥʪ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʦʧʝʨʘʮʽʾ COM-ʦʙô̒ ʢʪʘ 

 

ʌʘʙʨʠʢʘ ʢʣʘʩʫ ʧʽʜʪʨʠʤʫʻ ʽʥʪʝʨʬʝʡʩ çIclassfactoryè, ʱʦ ʚʢʣʶʯʘʻ 

ʜʚʽ ʦʧʝʨʘʮʽʾ. ʆʧʝʨʘʮʽʷ çCreateɯnstanceè ʩʪʚʦʨʶʻ COM-ʦʙô̒ ʢʪ ï ʝʢ-

ʟʝʤʧʣʷʨ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʫ, ʤʘʻ ʧʘʨʘʤʝʪʨ ï ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʽʥʪʝʨ-

ʬʝʡʩʫ, ʧʦʢʘʞʯʠʢ ʥʘ ʷʢʠʡ ʪʨʝʙʘ ʧʦʚʝʨʥʫʪʠ ʢʣʽʻʥʪʫ. ʆʧʝʨʘʮʽʷ 

çLockServerè ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʩʝʨʚʝʨ ʬʘʙʨʠʢʠ ʟʘʚʘʥʪʘʞʝʥʠʤ ʜʦ 

ʯʝʨʛʦʚʦʛʦ ʟʚʝʨʥʝʥʥʷ. ʂʣʽʻʥʪ ʚʠʢʣʠʢʘʻ ʬʘʙʨʠʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥ-

ʢʮʽʾ ʙʽʙʣʽʦʪʝʢʠ COM CoGetClassObject: 

 

CoGetClassObject (<CLSID ʩʪʚʦʨʶʚʘʥʦʛʦ ʦʙôʢ̒ʪʘ>,  

< IID  ʽʥʪʝʨʬʝʡʩʫ IClassFactory>). 

 

ʊʨʝʪʽʤ ʧʘʨʘʤʝʪʨʦʤ ʬʫʥʢʮʽʾ ʟʘʜʘʻʪʴʩʷ ʪʠʧ ʩʝʨʚʝʨʘ, ʱʦ ʟʘʧʫʩʢʘ-

ʻʪʴʩʷ. ɹʽʙʣʽʦʪʝʢʘ COM ʟʘʧʫʩʢʘʻ ʬʘʙʨʠʢʫ ʢʣʘʩʫ ʽ ʧʦʚʝʨʪʘʻ ʧʦʢʘʞʯʠʢ 

ʥʘ ʽʥʪʝʨʬʝʡʩ çIclassFactoryè ʮʽʻʾ ʬʘʙʨʠʢʠ. ʇʦʜʘʣʴʰʠʡ ʧʦʨʷʜʦʢ ʨʦ-

ʙʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʙʨʠʢʠ ʽʣʶʩʪʨʫʻ ʨʠʩ. 11.10. 

ʂʣʽʻʥʪ ʚʠʢʣʠʢʘʻ ʦʧʝʨʘʮʽʶ IClassFactory::CreateInstance ʬʘʙʨʠʢʠ, 

ʧʘʨʘʤʝʪʨ ʷʢʦʾ ʟʘʜʘʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʥʝʦʙʭʽʜʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʦʙô̒ ʢʪʘ 
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(IID). ʋ ʚʽʜʧʦʚʽʜʴ ʬʘʙʨʠʢʘ ʢʣʘʩʫ ʩʪʚʦʨʶʻ COM-ʦʙô̒ ʢʪ ʽ ʧʦʚʝʨʪʘʻ ʧʦ-

ʢʘʞʯʠʢ ʥʘ ʟʘʜʘʥʠʡ ʽʥʪʝʨʬʝʡʩ. ʊʝʧʝʨ ʢʣʽʻʥʪ ʟʘʩʪʦʩʦʚʫʻ ʧʦʚʝʨʥʝʥʠʡ 

ʧʦʢʘʞʯʠʢ ʜʣʷ ʚʠʢʣʠʢʫ ʦʧʝʨʘʮʽʡ COM-ʦʙô̒ ʢʪʘ. 

 

ʈʠʩ. 11.10. ʉʪʚʦʨʝʥʥʷ COM-ʦʙôʻʢʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʙʨʠʢʠ ʢʣʘʩʫ:  

1 ï ʢʣʽʻʥʪ ʚʠʢʣʠʢʘʻ IClassFactory :: Createlnstance (IID  A); 2 ï ʬʘʙʨʠʢʘ 

ʢʣʘʩʫ ʩʪʚʦʨʶʻ COM-ʦʙôʻʢʪ ʽ ʦʪʨʠʤʫʻ ʧʦʢʘʞʯʠʢ ʥʘ ʡʦʛʦ ʽʥʪʝʨʬʝʡʩ;  

3 ï ʬʘʙʨʠʢʘ ʢʣʘʩʫ ʧʦʚʝʨʪʘʻ ʧʦʢʘʞʯʠʢ ʥʘ ʽʥʪʝʨʬʝʡʩ ɸ COM-ʦʙôʻʢʪʘ;  

4 ï ʢʣʽʻʥʪ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʦʧʝʨʘʮʽʾ COM-ʦʙôʻʢʪʘ 

 

ɼʫʞʝ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʪʘʢʘ ʩʠʪʫʘʮʽʷ ï ʽʩʥʫʶʯʠʡ COM-ʢʣʘʩ ʟʘʤʽʥʠʣʠ 

ʽʥʰʠʤ, ʷʢʠʡ ʧʽʜʪʨʠʤʫ ̒ʷʢ ʩʪʘʨʽ, ʪʘʢ ʽ ʜʦʜʘʪʢʦʚʽ ʽʥʪʝʨʬʝʡʩʠ, ʱʦ ʤʘʶʪʴ 

ʽʥʰʠʡ CLSID. ɿô̫ ʚʣʷʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ï ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦ-

ʛʦ COM-ʢʣʘʩʫ ʩʪʘʨʠʤʠ ʢʣʽʻʥʪʘʤʠ. ɿʚʠʯʘʡʥʠʤ ʨʽʰʝʥʥʷʤ  ̒ʟʘʧʠʩ ʜʦ ʩʠʩ-

ʪʝʤʥʦʛʦ ʨʝʻʩʪʨʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʩʪʘʨʠʤ ʽ ʥʦʚʠʤ CLSID. ɿʘʧʠʩ ʚʠ-

ʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʯʥʦʾ ʬʫʥʢʮʽʾ CoTreatAsClass: 

CoTreatAsClass (<ʩʪʘʨʠʡ CLSID>, <ʥʦʚʠʡ CLSID>). 

ʆʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʦʛʦ ʢʦʜʫ  ̒

ʩʧʘʜʢʫʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ (ʥʦʚʠʡ ʢʣʘʩ ʫʩʧʘʜʢʦʚʫʻ ʨʝʘʣʽʟʘʮʽʶ ʦʧʝʨʘʮʽʡ 

ʽʩʥʫʶʯʦʛʦ ʢʣʘʩʫ). COM ʥʝ ʧʽʜʪʨʠʤʫʻ ʮʝʡ ʟʘʩʽʙ. ʇʨʠʯʠʥʘ ï ʫ ʪʠʧʦʚʦʤʫ 

COM-ʩʝʨʝʜʦʚʠʱʽ ʙʘʟʦʚʽ ʦʙô̒ ʢʪʠ ʡ ʦʙô̒ ʢʪʠ-ʥʘʱʘʜʢʠ ʩʪʚʦʨʶʶʪʴʩʷ, ʚʠ-

ʧʫʩʢʘʶʪʴʩʷ ʽ ʦʙʥʦʚʣʷʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ. ɿʘ ʮʠʤʠ ʫʤʦʚʘʤʠ ʟʤʽʥʠ ʙʘʟʦ-

ʚʠʭ ʦʙô̒ ʢʪʽʚ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʥʝʧʝʨʝʜʙʘʯʝʥʽ ʥʘʩʣʽʜʢʠ ʚ ʦʙô̒ ʢʪʘʭ-

ʩʧʘʜʢʦʻʤʮʷʭ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. COM ʧʨʦʧʦʥʫʻ ʽʥʰʽ ʟʘʩʦʙʠ ʧʦʚʪʦʨʥʦʛʦ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ï ʜʦʜʘʚʘʥʥ ̫ʡ ʘʛʨʝʛʫʚʘʥʥʷ. ɿʘʩʪʦʩʦʚʫʁ ʪʴʩʷ ʪʘʢ̔ ʪʝʨʤʽʥʠ: 

ï ʚʥʫʪʨʽʰʥʽʡ ʦʙô̒ ʢʪ; 

ï ʟʦʚʥʽʰʥʽʡ ʦʙô̒ ʢʪ. 

ʋ ʨʘʟʽ ʜʦʜʘʚʘʥʥʷ ʟʦʚʥʽʰʥʽʡ ʦʙô̒ ʢʪ  ̒ʟʚʠʯʘʡʥʠʤ ʢʣʽʻʥʪʦʤ ʚʥʫʪʨʽʰ-

ʥʴʦʛʦ ʦʙôʻʢʪʘ. ʂʦʣʠ ʢʣʽʻʥʪ ʚʠʢʣʠʢʘʻ ʦʧʝʨʘʮʽʶ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙô̒ ʢʪʘ, ʮʷ 

ʦʧʝʨʘʮʽʷ, ʩʚʦʁ̒ ʯʝʨʛʦ ,ʁ ʚʠʢʣʠʢʘʻ ʦʧʝʨʘʮʽʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙô̒ ʢʪʘ  

(ʨʠʩ. 11.11). ʇʨʠ ʮʴʦʤʫ ʚʥʫʪʨʽʰʥʽʡ ʦʙô̒ ʢʪ ʥʽʯʦʛʦ ʥʝ ʧʦʤʽʯʘʻ. 
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ʇʝʨʝʚʘʛʦʶ ʜʦʜʘʚʘʥʥʷ ʻ ʧʨʦʩʪʦʪʘ, ʥʝʜʦʣʽʢ ï ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫ ʨʘʟʽ ʜʦʚʛʦʛʦ ʣʘʥʮʶʞʢʘ ʜʦʜʘʥʠʭ ʦʙô̒ ʢʪʽʚ. 

ʅʝʜʦʣʽʢ ʚʢʣʶʯʝʥʥʷ ʫʩʫʚʘʻʪʴʩʷ ʘʛʨʝʛʫʚʘʥʥʷʤ. ɺʦʥʦ ʜʦʟʚʦʣʷʻ ʟʦʚ-

ʥʽʰʥʴʦʤʫ ʦʙô̒ ʢʪʫ ʦʙʤʘʥʶʚʘʪʠ ʢʣʽʻʥʪʽʚ ï ʧʦʜʘʚʘʪʠ ʚʣʘʩʥʽ ʽʥʪʝʨ-

ʬʝʡʩʠ, ʨʝʘʣʽʟʦʚʘʥʽ ʚʥʫʪʨʽʰʥʽʤ ʦʙô̒ ʢʪʦʤ. ʂʦʣʠ ʢʣʽʻʥʪ ʟʘʧʠʪʫʻ ʚ ʟʦ-

ʚʥ̔ʰʥʴʦʛʦ ʦʙô̒ ʢʪʘ ʧʦʢʘʞʯʠʢ ʥʘ ʪʘʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʡʦʤʫ ʚʝʨʪʘʻʪʴʩʷ 

ʧʦʢʘʞʯʠʢ ʥʘ ʚʥʫʪʨʽʰʥʽʡ, ʘʛʨʝʛʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ (ʨʠʩ. 11.12). ʂʣʽ-

ʻʥʪ ʧʨʦ ʘʛʨʝʛʫʚʘʥʥʷ ʥʽʯʦʛʦ ʥʝ ʟʥʘʻ, ʟʘʪʝ ʚʥʫʪʨʽʰʥʽʡ ʦʙô̒ ʢʪ 

ʦʙʦʚô̫ ʟʢʦʚʦ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʚʽʥ ʘʛʨʝʛʦʚʘʥʠʡ. 
 

 

ʈʠʩ. 11.11. ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙô̒ ʢʪʘ COM ʟʘ ʜʦʜʘʚʘʥʥʤ̫ 

 

 

ʈʠʩ. 11.12. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙô̒ ʢʪʘ COM ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʛʨʝʛʫʚʘʥʥ ̫

 
ʎʝ ʧʦʪʨʽʙʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʚʠʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʦ-

ʩʠʣʘʥʴ ʽ ʢʦʨʝʢʪʥʫ ʨʦʙʦʪʫ ʦʧʝʨʘʮʽʾ Queryɯnterface. ʇʦʜʘʤʦ ʜʚʘ ʧʨʘʢʪʠ-
ʯʥʽ ʟʘʚʜʘʥʥʷ: 
ï ʟʘʧʠʪ ʢʣʽʻʥʪʦʤ ʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙô̒ ʢʪʘ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʾ 

Queryɯnterface) ʧʦʢʘʞʯʠʢʘ ʥʘ ʽʥʪʝʨʬʝʡʩ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙô̒ ʢʪʘ; 
ï ʟʤʽʥʘ ʢʣʽʻʥʪʦʤ ʣʽʯʠʣʴʥʠʢʘ ʧʦʩʠʣʘʥʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙôʻʢʪʘ (ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʾ AddRef) ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʮʝ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙôʻʢʪʘ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʥʦʤʥʦʛʦ ʽ ʥʝʟʘʣʝʞʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙô̒ ʢʪʘ ʾʭ 

ʚʠʨʽʰʠʪʠ ʥʝ ʤʦʞʥʘ. ʋ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʨʽʰʝʥʥʷ ʻ ʧʨʦʩʪʠʤ: 
ʚʥʫʪʨʽʰʥʽʡ ʦʙô̒ ʢʪ ʧʦʚʠʥʝʥ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʚʣʘʩʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 
IUnknown ʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʠʰʝ ʦʧʝʨʘʮʽʾ IUnknown ʟʦʚʥʽʰʥʴʦʛʦ 
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ʦʙô̒ ʢʪʘ. ɯʥʘʢhʝ ʢʘʞʫʯʠ, ʘʜʨʝʩʘ ʚʣʘʩʥʦʛʦ IUnknown ʤʘʻ ʙʫʪʠ ʟʘʤʽʱʝʥʘ 
ʘʜʨʝʩʦʶ IUnknown ʘʛʨʝʛʦʚʘʥʦʛʦ ʦʙô̒ ʢʪʘ. ʎʝ ʚʢʘʟʫʻʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙô̒ ʢʪʘ (ʜʦʜʘʚʘʥʥʷʤ ʘʜʨʝʩʠ ʷʢ ʧʘʨʘʤʝʪʨʘ ʦʧʝʨʘʮʽʾ 
CoCreateɯnstance ʘʙʦ ʦʧʝʨʘʮʽʾ IClassFactory::CreateInstance). 

ʂʣʽʻʥʪ ʤʦʞʝ ʤʽʩʪʠʪʠ ʧʨʷʤʝ ʧʦʩʠʣʘʥʥʷ ʥʘ COM-ʦʙô̒ ʢʪ ʣʠʰʝ  

ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʦʙô̒ ʢʪ COM ʨʦʟʤʽʱʝʥʠʡ ʫ ʩʝʨʚʝʨʽ çʫ ʧʨʦʮʝ-

ʩʽè. ʋ ʚʠʧʘʜʢʫ ʣʦʢʘʣʴʥʦʛʦ ʘʙʦ ʚʽʜʜʘʣʝʥʦʛʦ ʩʝʨʚʝʨʘ, ʷʢ ʧʦʢʘʟʘʥʦ  

ʥʘ ʨʠʩ. 11.13, ʚʽʥ ʧʦʩʠʣʘʻʪʴʩʷ ʥʘ ʧʦʩʝʨʝʜʥʠʢʘ. 

 

 

ʈʠʩ. 11.13. ʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʘʣʽʥʛʘ ʽ ʜʝʤʘʨʰʘʣʽʥʛʘ 

 

ʇʦʩʝʨʝʜʥʠʢ ï ʦʙô̒ ʢʪ COM, ʨʦʟʤʽʱʝʥʠʡ ʫ ʢʣʽʻʥʪʩʴʢʦʤʫ ʧʨʦʮʝʩʽ ʽ 

ʥʘʜʘʻ ʡʦʤʫ ʪʽ ʩʘʤʽ ʽʥʪʝʨʬʝʡʩʠ, ʱʦ ʽ ʟʘʧʠʪʫʚʘʥʠʡ ʦʙô̒ ʢʪ. ɿʘʧʠʪ ʢʣʽʻʥ-

ʪʦʤ ʦʧʝʨʘʮʽʾ ʯʝʨʝʟ ʪʘʢʝ ʧʦʩʠʣʘʥʥʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ ʧʦʩʝ-

ʨʝʜʥʠʢʘ. 

ʇʦʩʝʨʝʜʥʠʢ ʧʨʠʡʤʘʻ ʧʘʨʘʤʝʪʨʠ, ʧʝʨʝʜʘʥ ̔ʢʣʽʻʥʪʦʤ, ʽ ʫʧʘʢʦʚʫʻ ʾʭ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʩʠʣʘʥʥʷ. ʎʷ ʧʨʦʮʝʜʫʨʘ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʨʰʘʣʽʥʛʦʤ. 

ʇʦʪʽʤ ʧʦʩʝʨʝʜʥʠʢ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʫ ʢʦʤʫʥʽʢʘʮʽʾ) ʥʘʜʩʠʣʘʻ ʟʘʧʠʪ ʫ 

ʧʨʦʮʝʩ, ʱʦ ʥʘʩʧʨʘʚʜʽ ʨʝʘʣʽʟʦʚʫʻ COM-ʦʙô̒ ʢʪ. 

ʇʽʩʣʷ ʧʨʠʙʫʪʪʷ ʚ ʧʨʦʮʝʩ ʣʦʢʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʟʘʧʠʪ ʧʝʨʝʜʘʻʪʴʩʷ ʟʘ-

ʛʣʫʰʮʽ, ʷʢʘ ʨʦʟʧʘʢʦʚʫʻ ʧʘʨʘʤʝʪʨʠ ʟʘʧʠʪʫ ʽ ʚʠʢʣʠʢʘʻ ʦʧʝʨʘʮʽʶ COM-

ʦʙô̒ ʢʪʘ. ʎʷ ʧʨʦʮʝʜʫʨʘ ʥʘʟʠʚʘʻʪʴʩʷ ʜʝʤʘʨʰʘʣʽʥʛʦʤ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

COM-ʦʧʝʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʠ ʚʝʨʪʘʶʪʴʩʷ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʂʦʜ ʧʦʩʝʨʝʜʥʠʢʘ ʽ ʟʘʛʣʫʰʢʠ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʶʪʴʩʷ ʢʦʤʧʽʣʷʪʦ-

ʨʦʤ MIDL (Microsoft IDL) ʟʘ IDL-ʦʧʠʩʦʤ ʽʥʪʝʨʬʝʡʩʫ. 

ʂʨʽʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʥʪʝʨʬʝʡʩʠ, IDL-ʦʧʠʩ ʤʦʞʝ ʤʽʩʪʠʪʠ ʽʥʬʦʨʤʘ-

ʮʽʶ ʧʨʦ ʙʽʙʣʽʦʪʝʢʫ ʪʠʧʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʚʘʞʣʠʚʽ ʜʣʷ ʢʣʽʻʥʪʘ ʭʘʨʘʢʪʝʨʠʩ-
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ʪʠʢʠ COM-ʦʙô̒ ʢʪʘ: ʽʤô̫  ʡʦʛʦ ʢʣʘʩʫ, ʧʽʜʪʨʠʤʫʚʘʥʽ ʥ̔ʪʝʨʬʝʡʩʠ, ʽʤʝʥʘ ʡ 

ʘʜʨʝʩʠ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ. 

ʇʨʠʢʣʘʜ 11.2. ʆʙô̒ ʢʪ ʜʣʷ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʨʴʦʭ ʯʘʩʪʠʥ, ʦʧʠʩʫʻʪʴʩʷ ʤʦʚʦʶ IDL. ʇʝʨʰʽ ʜʚʽ ʯʘʩʪʠʥʠ ʦʧʠʩʫʶʪʴ ʽʥ-

ʪʝʨʬʝʡʩʠ çIʨʦʙʦʪʘʟʬʘʡʣʘʤʠè ʽ çIʧʝʨʝʪʚʦʨʝʥʥʷʬʦʨʤʘʪʽʚè, ʪʨʝʪʷ ʯʘʩ-

ʪʠʥʘ ï ʙʽʙʣʽʦʪʝʢʫ ʪʠʧʫ çʌʘʡʣʠʙʽʙʣè. ɿʘ ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʯʘʩʪʠʥʘʤʠ 

ʢʦʤʧʽʣʷʪʦʨ MIDL ʛʝʥʝʨʫʻ ʢʦʜ ʧʦʩʝʨʝʜʥʠʢʽʚ ʽ ʟʘʛʣʫʰʦʢ, ʪʨʝʪʷ ʯʘʩʪʠ- 

ʥʘ ï ʢʦʜ ʙʙ̔ʣʽʦʪʝʢʠ ʪʠʧʫ: 

--- --- --- --- --- - 1-ʘ ʯʘʩʪʠʥʘ 

[ object, 

uuid(E7 CDODOO-1827-11 CF-9946-444553540000) ]  

interface Iʨʦʙʦʪʘʟʬʘʡʣʘʤʠ; IUnknown  

{ import "unknown.idl"  

HRESULT ɺʽʜʢʨʠʪʠʬʘʡʣ ([ in] OLECHAR ʽʤô̫ [31]);  

HRESULT ɿʘʧʠʩʘʪʠʬʘʡʣ ([ in] OLECHAR ʽʤô̫ [31]); 

HRESULT ɿʘʢʨʠʪʠʬʘʡʣ ([ in] OLECHAR ʽʤô̫ [31]); 

}  

--- --- --- --- --- - 2-ʘ ʯʘʩʪʠʥʘ 

[ object. 

uuid(5FBDD 020-1863-11 CF-9946-444553540000) ]  

interface Iʧʝʨʝʪʚʦʨʝʥʥʷʌʦʨʤʘʪʽʚ: IUnknown 

{HRESULT ʇʝʨʝʪʚʦʨʠʪʠʌʦʨʤʘʪ ([in] OLECHAR ʽʤô̫ [31],  

[in] OLECHAR ʬʦʨʤʘʪ[31]); 

}  

--- --- --- --- --- --- 3-ʷ ʯʘʩʪʠʥʘ 

[ uuid(B253E 460-1826-11 CF-9946-444553540000), 

 version (1.0)]  

library ʌʘʡʣʠʙʽʙʣ  

{ importlib ("stdole32.tlb");  

[uuid(B2 ECFAAO-1827-11 CF-9946-444553540000) ]  

coclass ʉʦʬʘʡʣʠ 

{  interface Iʈʦʙʦʪʘʟʌʘʡʣʘʤʠ;  

 interface Iʧʝʨʝʪʚʦʨʝʥʥʷʌʦʨʤʘʪʽʚ; 

}  

}  

ʆʧʠʩ ʙʽʙʣʽʦʪʝʢʠ ʪʠʧʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʾʾ ʫʥʽʢʘʣʴʥʦʛʦ ʽʤʝʥʽ (ʟʘʧʠ-

ʩʫʻʪʴʩʷ ʧʽʩʣʷ ʩʣʫʞʙʦʚʦʛʦ ʩʣʦʚʘ uuid), ʧʦʪʽʤ ʚʢʘʟʫʻʪʴʩʷ ʥʦʤʝʨ ʚʝʨʩʽʾ 

ʙʽʙʣʽʦʪʝʢʠ. ʇʽʩʣʷ ʩʣʫʞʙʦʚʦʛʦ ʩʣʦʚʘ library ʟʘʧʠʩʫʻʪʴʩʷ ʩʠʤʚʦʣʴʥʝ 
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ʽʤô̫  ʙʽʙʣʽʦʪʝʢʠ (ʌʘʡʣʠʙʽʙʣ). ɼʘʣʽ ʚ ʦʧʝʨʘʪʦʨʽ importlib ʚʢʘʟʫʻʪʴʩʷ 

ʬʘʡʣ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ IDL ï stdole32.tlb. ʊʽʣʦ ʦʧʠʩʫ 

ʙʽʙʣʽʦʪʝʢʠ ʚʢʣʶʯʘʻ ʣʠʰʝ ʦʜʠʥ ʝʣʝʤʝʥʪ ï COM-ʢʣʘʩ (coclass), ʥʘ 

ʦʩʥʦʚʽ ʷʢʦʛʦ ʩʪʚʦʨʶʻʪʴʩʷ COM-ʦʙô̒ ʢʪ. ʅʘ ʧʦʯʘʪʢʫ ʦʧʠʩʫ COM-

ʢʣʘʩʫ ʥʘʚʦʜʠʪʴʩʷ ʡʦʛʦ ʫʥʽʢʘʣʴʥʝ ʽʤô̫  (ʮʝ ʽ ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʣʘʩʫ ï 

CLSID), ʧʦʪʽʤ ʩʠʤʚʦʣʴʥʝ ʽʤô̫  - çʉʦʬʘʡʣʠè. ʋ ʪʽʣʽ ʢʣʘʩʫ ʽʤʝʥʘ ʧʽʜ-

ʪʨʠʤʫʚʘʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ - çʈʦʙʦʪʘʟʬʘʡʣʘʤʠè ʽ çIʧʝʨʝʪʚʦʨʝʥʥʷʬʦ-

ʨʤʘʪʽè (ʨʠʩ. 11.14). 

 

 

ʈʠʩ. 11.14. ɼʦʩʪʫʧ ʜʦ ʙʽʙʣʽʦʪʝʢʠ ʪʠʧʫ 

 

ɼʦʩʪʫʧ ʜʦ ʙʽʙʣʽʦʪʝʢʠ ʪʠʧʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ̔ʥʪʝʨ-

ʬʝʡʩʦʤ çItypeLibè, ʘ ʜʦʩʪʫʧ ʜʦ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʙʽʙʣʽʦʪʝʢʠ ï ʟʘ 

ʥ̔ʪʝʨʬʝʡʩʦʤ çItypeɯnfoè. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʝʡ ʨʝʘʣʽʟʘʮʽʾ? 

2. ʏʠʤ ʢʦʤʧʦʥʝʥʪ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʣʘʩʫ? 

3. ʗʢʽ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʚʠ ʟʥʘʻʪʝ? 

4. ʏʠʤ ʢʦʨʠʩʥʠʡ ʽʥʪʝʨʬʝʡʩ? 

5. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʫʟʦʣ ʚʽʜ ʢʦʤʧʦʥʝʥʪʘ? 

6. ɼʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʜʝ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʢʟʝʤʧ-

ʣ̫ ʨʠ ʢʦʤʧʦʥʝʥʪʽʚ? 

7. ɼʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧʦʥʝʥʪʥʽ ʜʽʘʛʨʘʤʠ? 

8. ʗʢʝ ʧʨʠʟʥʘʯʝʥʥʷ COM? ʗʢʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ COM? 

9. ʏʠʤ COM-ʦʙô̒ ʢʪ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʘʟʚʠʯʘʡʛʦ ʦʙô̒ ʢʪʘ? 

10. ʑʦ ʧʦʚʠʥʝʥ ʤʘʪʠ ʢʣʽʻʥʪ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʮʽʾ COM-ʦʙô̒ ʢʪʘ? 

11. ʏʦʛʦ ʥʝ ʤʦʞʥʘ ʨʦʙʠʪʠ ʽʟ COM-ʽʥʪʝʨʬʝʡʩʦʤ? ʆʙˇʨʫʥʪʫʡʪʝ ʚʽʜʧʦʚʽʜʴ. 

12. ʗʢ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ COM-ʢʣʘʩʫ ʩʪʘʨʠʤʠ ʢʣʽʥ̒ʪʘʤʠ? 
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13. ʅʘʚʝʜʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ COM-ʦʙô̒ ʢʪʽʚ. 

14. ʅʘʟʚʽʪʴ ʚʠʤʦʛʠ ʘʛʨʝʛʘʮʽ ʾʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ COM-ʦʙô̒ ʢʪʘ. 

15. ʅʘʚʽʱʦ ʧʦʪʨʽʙʥʘ ʙʽʙʣʽʦʪʝʢʘ ʪʠʧʫ ʽ ʷʢ ʚʦʥʘ ʦʧʠʩʫʻʪʴʩʷ? 
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IV. ʌʆʈʄɸʃʔʅɯ ʉʇɽʎʀʌɯʂɸʎɯɰ  

ɯ ɺɽʈʀʌɯʂɸʎɯʗ ʇʈʆɻʈɸʄ.  

ʄɽʊʆɼʀ ʇɽʈɽɺɯʈʂʀ ɯ ʊɽʉʊʋɺɸʅʅʗ  

ʇʈʆɻʈɸʄ ʊɸ ʉʀʉʊɽʄ 

 
12. ʊɽʉʊʋɺɸʅʅʗ ʇʈʆɻʈɸʄ ʊɸ ʉʀʉʊɽʄ 

ʊʝʩʪʫʚʘʥʥʷ ï ʥʝʚʽʜô̒ ʤʥʘ ʩʢʣʘʜʦʚʘ ʧʨʦʮʝʩʫ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝ-

ʨʽʾ, ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ ʧʦʜʘʣʴʰʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʇɿ 

ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʥʝ ʚʠʷʚʣʝʥʠʭ ʨʘʥʽʰʝ 

ʚʩʽʤʘ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʧʝʨʝʚʨ̔ʦʢ. 

ʊʝʨʤʽʥ çʪʝʩʪʫʚʘʥʥʷè ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁ ɹ ʫ ʣʽʪʝʨʘʪʫʨʽ ʟ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʣʝ ʚʠʟʥʘʯʘʶʪʴ ʧʦ-ʨʽʟʥʦʤʫ. 

ʉʪʘʥʜʘʨʪ ISO/IEC/IEEE 24765:2010 [20] ʚʠʟʥʘʯʘʻ ʪʝʨʤʽʥ testing 

ʫ ʥʘʡhʠʨhʦʤʫ ʡʦʛʦ ʟʤʽʩʪʽ ʷʢ ʙʫʜʴ-ʷʢ̔ ʜʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʇɿ (ʚʢʣʶʯʘ-

ʶʯʠ ʤʝʪʦʜʠ ʜʠʥʘʤʽʯʥʦʾ ʽ ʩʪʘʪʠʯʥʦʾ ʧʝʨʝʚʨ̔ʦʢ). 

ɻ. ʄʘʡʻʨʩ ʚʠʟʥʘʯʘʻ ʮʝʡ ʪʝʨʤʽʥ ʫ ʥʘʡʚʫʞʯʦʤʫ ʟʤʽʩʪʽ: çʪʝʩʪʫʚʘʥ-

ʥʷ ï ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ (ʘʙʦ ʾʾ ʯʘʩʪʠʥʠ) ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʧʦʤʠʣʦʢ... ʅʘʣʘʛʦʜʞʝʥʥʷ ï ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʦʯʥʦʾ ʧʨʠʨʦʜʠ ʚʽʜʦʤʠʭ 

ʧʦʤʠʣʦʢ ʽ ʾʭ ʚʠʧʨʘʚʣʝʥʥʷè [21]. 

ʊʝʩʪʫʚʘʥʥʷ ʪʨʘʢʪʫʻʪʴʩʷ ʽ ʷʢ ʚʠʧʨʦʙʫʚʘʥʥʷ (ɼʉʊʋ 2844-94 [22], 

ɼʉʊʋ 2853-94 [23]). ʆʜʥʘʢ ʧʦʥʷʪʪʷ çʚʠʧʨʦʙʫʚʘʥʥʷè ʟʚʠʯʥʽʰʝ 

ʧʦʚô̫ ʟʫʁʪɹ ʽʟ ʟʘʚʝʨʰʘʣʴʥʠʤʠ ʩʪʘʜʽʷʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʥʘ ʷʢʠʭ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʝ ʧʦʰʫʢ ʧʦʤʠʣʦʢ, ʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ʨʦʟ-

ʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɼʘʣʽ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʪʝʩʪʫʚʘʥʥʷ 

ʷʢ ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʾʾ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʧʝʨʝ-

ʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ  ̔ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ.  

ʋ ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʨʦʟʫʤʽʥʥʷ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ 

ʪʝʩʪʫʚʘʥʥʷ ʟʤʽʥʶʚʘʣʦʩʷ. ʈʦʟʫʤʽʥʥʷ ʮʽʣʝʡ ʪʝʩʪʫʚʘʥʥʷ ʽ ʡʦʛʦ ʤʽʩʮʴ  

ʫ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟ ʯʘʩʦʤ ʟʤʽʥʶʚʘʣʦʩʴ ʽ ʤʘʻ 

ʪʘʢʽ ʧʝʨʽʦʜʠ ʨʦʟʚʠʪʢʫ: 

1) ʜʦ 1956 ʨ. ï ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʥʘʣʘʛʦʜʞʝʥʥʷ; 

2) 1957ï1978 ʨʨ. ï ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʚʠʭʽʜʥʠʤ ʚʠʤʦʛʘʤ; 
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3) 1979ï1982 ʨʨ. ï ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʱʦ ʟʘʣʠ-

ʰʠʣʠʩʷ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ; 

4) 1983ï1987 ʨʨ. ï ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʘʥʘʣʽʟ, ʧʝʨʝʚʽʨʢʫ ʽ ʪʝʩʪʫʚʘʥʥʷ 

ʜʣʷ ʦʮʽʥʚʁʘʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙ-

ʣʝʥʥʷ; 

5) 1988ï1995 ʨʨ. ï ʽʥʪʝʛʨʘʮʽʷ ʜʽʡ ʟ ʧʝʨʝʚʽʨʢʠ ʽ ʪʝʩʪʫʚʘʥʥʷ ʚ 

ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʷʚ ̔ʜʝ-

ʬʝʢʪʽʚ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʣʝʥʥʷ ʟ ʦʭʦʧʣʝʥʥʷʤ ʫʩʽʭ ʜʽʡ ʟ ʚʝʨʠʬʽ-

ʢʘʮʽʾ, ʚʘʣʽʜʘʮʽʾ ʽ ʪʝʩʪʫʚʘʥʥ.̫ 

ʋ 1995 ʨ. ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ISO/IEC 12207 [24], ʫ ʷʢʦʤʫ 

ʚʩʽ ʜʽʾ ʟʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ 

ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʟʘʚʜʘʥʴ ʚʝʨʠʬʽʢʘʮʽʾ, ʚʘʣʽʜʘʮʽʾ ʽ ʪʝʩʪʫ-

ʚʘʥʥʷ ʧʦʜʽʣʝʥʦ ʥʘ ʦʢʨʝʤ ̔ʧʨʦʮʝʩʠ. ʊʝʩʪʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʦ ʜʦ ʦʩʥʦʚ-

ʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʧʦʜʘʥʦ ʥʝ ʦʜʥʠʤ, ʘ ʛʨʫʧʦʶ ʧʨʦʮʝʩʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʨʷʜ ʟʘʚʜʘʥʴ ʪʝʩʪʫʚʘʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟ-

ʨʦʙʣʝʥʥʷ, ʟʦʢʨʝʤʘ, ʟʘʚʜʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʧʦʜʽʣʝʥʦ ʥʘ 

ʧʨʦʮʝʩʠ:  

ï ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ; 

ï ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʇɿ; 

ï ʧʨʦʝʢʪʫʚʘʥʥʷ ʇɿ.  

ɸʚʪʦʥʦʤʥʝ ʡ ʽʥʪʝʛʨʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ ʇɿ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʤʝʞʘʭ 

ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʙʫʜʦʚʠ ʇɿ ʽ ʽʥʪʝʛʨʘʮʽʷ ʇɿ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʙʫʣʘʩʷ ʽʥʪʝʛʨʘʮʽʷ ʪʝʩʪʫʚʘʥʥʷ ʽʟ ʧʨʦʮʝʩʘʤʠ ʨʦʟ-

ʨʦʙʣʝʥʥʷ. ʅʘʪʝʧʝʨ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʙʝʟʧʝʨʝʨʚʥʘ ʜʽʷʣʴ-

ʥʽʩʪʴ, ʚʠʢʦʥʫʚʘʥʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ. ʇʣʘʥʫ-

ʚʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʤʘʻ ʧʦʯʠʥʘʪʠʩʷ ʥʘ ʩʪʘʜʽʾ ʘʥʘʣʽʟʫ ʚʠʤʦʛ, ʘ ʧʣʘʥʠ ʽ 

ʧʨʦʮʝʜʫʨʠ ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʽ ʧʦʩʪʽʡʥʦ ʫʪʦʯʥʶʚʘ-

ʪʠ ʚ ʤʽʨʫ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ. 

ʋ SWEBOK 2004 ʨ. [25] ʛʘʣʫʟʴ ʟʥʘʥʴ ʪʝʩʪʫʚʘʥʥʷ ʇɿ ʧʦʜʘʥʦ 

ʧô̫ʪʤɹʘ ʦʩʥʦʚʥʠʤʠ ʨʦʟʜʽʣʘʤʠ (ʨʠʩ. 12.1).  

ʊʝʩʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʜʠʥʘʤʽʯʥʽʡ ʧʝʨʝʚʽʨʮʽ ʧʦʚʦʜʞʝʥʥʷ ʧʨʦʛʨʘ-

ʤʠ ʥʘ ʩʢʽʥʯʝʥʥʽʡ ʤʥʦʞʠʥʽ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ, ʦʙʨʘʥʠʭ ʟ ʥʝʩʢʽʥʯʝʥʥʦʛʦ 

ʚʭʽʜʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʦʯʽʢʫʚʘʥʦʤʫ 

ʧʦʚʦʜʞʝʥʥʶ. 

ɼʠʥʘʤʽʯʥʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʟʘʚʞʜʠ ʧʨʠʧʫʩʢʘʻ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘ-

ʤʠ, ʩʢʽʥʯʝʥʥ̔ʩʪʴ: ʥʘʚʽʪʴ ʜʣʷ ʥʝʚʝʣʠʢʦʾ ʧʨʦʛʨʘʤʠ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʪʘʢʫ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʧʦʪʨʝʙʫʚʘʪʠʤʝ  

ʙʘʛʘʪʦ ʯʘʩʫ. ʅʝʧʦʚʥʦʪʘ ï ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʪʝʩʪʫʚʘʥʥʷ, 
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ʦʩʢʽʣʴʢʠ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʚʥʘ ʤʥʦʞʠʥʘ ʪʝʩʪʽʚ ʨʦʟʛʣʷʜʘʪ̒ɹ ʩʷ ʷʢ ʥʝ-

ʩʢʽʥʯʝʥʥʘ. ʂʽʣʴʢʽʩʪʴ ʞʝ ʪʝʩʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʚ ʦʙʤʝʞʝ-

ʥʠʡ ʪʝʨʤʽʥ, ʟʘʟʚʠʯʘʡ ʩʢʽʥʯʝʥʥʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʩʪʫʚʘʥʥʷ ʟʘʚʞʜʠ 

ʧʨʠʧʫʩʢʘʻ ʜʝ̫ʢʠʡ çʢʦʤʧʨʦʤʽʩè ʤʽʞ ʦʙʤʝʞʝʥʠʤʠ ʪʝʨʤʽʥʘʤʠ ʽ ʧʦʪʝ-

ʥʮʽʡʥʦ ʥʝʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʪʝʩʪʽʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʦʤʠʭ 

ʧʨʦʙʣʝʤ ʪʝʩʪʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ 

ʪʝʩʪʫʚʘʥʥʷ, ʽ ʧʨʦʙʣʝʤ ʢʝʨʫʚʘʥʥʷ ï ʦʮʽʥʶʚʘʥʥʷ ʚʠʪʨʘʪ (ʚʘʨʪʦʩʪʽ,  

ʯʘʩʫ, ʧʝʨʩʦʥʘʣʫ) ʥʘ ʪʝʩʪʫʚʘʥʥʷ.  

 

 

ʈʠʩ. 12.1. ɻʘʣʫʟʴ ʟʥʘʥʴ ʪʝʩʪʫʚʘʥʥʷ ʇɿ ʚʽʜʧʦʚʽʜʥʦ ʜʦ SWEBOK-2004 

 

ʇʨʦʙʣʝʤʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʪʝʩʪʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʟ ʧʨʦʙʣʝʤʦʶ ʚʠʙʦʨʫ 

ʦʙʤʝʞʝʥʦʾ ʤʥʦʞʠʥʠ ʪʝʩʪʽʚ. ʄʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʨʽʟʥʷ-

ʶʪʴʩʷ ʧʽʜʭʦʜʘʤʠ ʜʦ ʚʠʙʦʨʫ ʤʥʦʞʠʥʠ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ ʽʟ ʚʭʽʜʥʦʛʦ ʧʨʦʩ-

ʪʦʨʫ. ʆʯʽʢʫʚʘʥʝ ʧʦʚʦʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ, ʯʠ ʧʨʘʚʠʣʴʥʽ ʦʪʨʠ-

ʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʩʧʦʩʪʝʨʝʞʫʚʘʥʝ 

ʚʠʢʦʥʘʥʥʷ ʦʯʽʢʫʚʘʥʥʷʤ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʩʧʝʮʠʬʢ̔ʘʮʽʷʤ.  

ɯʥʰʽ ʮʽʣʽ ʪʝʩʪʫʚʘʥʥʷ ï ʟʨʫʯʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʨʦʜʫʢʪʠʚʥ̔ʩʪɹ  

 ̔ʪ. ʥ̔. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʶʪʴ ʜʚʘ ʦʩʥʦʚʥ ̔ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ-

ʚʘʥʥʷ ï ʜʝʩʪʨʫʢʪʠʚʥʠʡ (ʥʝʛʘʪʠʚʥʝ, ʨʫʡʥʽʚʥʝ ʪʝʩʪʫʚʘʥʥʷ) ʽ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʠʡ (ʧʦʟʠʪʠʚʥʝ ʘʙʦ ʜʝʤʦʥʩʪʨʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥ)̫. 

ɿʛʽʜʥʦ ʟ ʜʝʩʪʨʫʢʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʪʝʩʪʠ ʚʠʙʠʨʘʶʪʴʩʷ ʜʣʷ ʚʠʚ̫-

ʣʝʥʥʷ ʜʝʬʝʢʪʽʚ; ʝʬʝʢʪʠʚʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʪʝʩʪ ʽʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩ-

ʪʶ ʾʭ ʚʠʷʚʣʝʥʥʷ. 
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ʋ ʨʘʟʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ ʪʝʩʪʠ ʚʠʙʠʨʘʶʪʴʩʷ ʜʣʷ ʜʝʤʦʥʩ-

ʪʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʫʩʪʘʥʦʚʣʝ-

ʥʠʤ ʚʠʤʦʛʘʤ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʮʽʣʷʤ ʷʢʦʩʪʽ. 

ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʪʷʛʦʤ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥ ̫

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʷʭ. ɼʣʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʪʝʩʪʫʚʘʥʥʷ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʢʘʪʝʛʦʨʽʷ ʦʙôʻʢʪʽʚ ʪʝʩʪʫʚʘʥʥʷ (ʫʩʷ ʩʠʩʪʝʤʘ, ʧʨʦʛʨʘʤʥʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʤʦʜʫʣʽ) ʽ ʥʘʙʽʨ ʮʽʣʝʡ, ʱʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ (ʪʝʩʪʦʚʘʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ). 

ʎʽʣʽ ʪʘ ʦʙô̒ ʢʪʠ ʩʧʽʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴ ʢʨʠʪʝʨʽʡ ʚʠʙʦʨʫ ʤʥʦʞʠʥʠ 

ʪʝʩʪʽʚ ʱʦʜʦ ʷʢ ʡʦʛʦ ʧʦʚʥʦʪʠ (ʷʢʠʡ ʦʙʩʷʛ ʪʝʩʪʫʚʘʥʥʷ ʜʦʩʪʘʪʥʽʡ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ ʤʝʪʠ), ʪʘʢ ʽ ʡʦʛʦ ʩʢʣʘʜʫ (ʷʢʽ ʪʝʩʪʠ ʧʦʪʨʙ̔-

ʥʦ ʦʙʨʘʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ï ʢʨʠʪʝʨʽʡ ʚʠʙʦʨʫ ʪʠ-

ʧʽʚ ʪʝʩʪʽʚ). 

ʅʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʪʝʩʪʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ, ʫʪʚʦ-

ʨʶʶʯʠ ʮʠʢʣʠ ʪʝʩʪʫʚʘʥʥʷ ï ʚʠʧʨʘʚʣʝʥʥʷ ï ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

ʈʦʟʨʽʟʥʶʶʪʴ ʧʦʥʷʪʪʷ çʚʘʣʽʜʘʮʽʷè ʪʘ çʚʝʨʠʬʽʢʘʮʽʷè. ɺʘʣʽʜʘʮʽʷ 

ʦʟʥʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʚʠʤʦʛʘʤ ʟʘʤʦʚʥʠʢʘ. 

ɺʝʨʠʬʽʢʘʮʽʷ ï ʮʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʜʽʚ ʧʨʦʝʢʪʫ. 

ʊʝʩʪʫʚʘʥʥʷ ʦʭʦʧʣʶʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʚʠʜʠ ʨʦʙʽʪ: 

ï ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢ-

ʣʫ ʪʘ ʚʝʨʠʬʽʢʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ; 

ï ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʧʣʘʥʫ ʪʝʩʪʫʚʘʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʠ ʪʝʩʪʽʚ ʜʣʷ ʧʝ-

ʨʝʚʽʨʢʠ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʧʨʦʛʨʘʤʠ ʚ ʮʽ-

ʣʦʤʫ; 

ï ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷʤ ʪʝʩʪʽʚ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ; 

ï ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

ʂʦʞʥʠʡ ʪʝʩʪ (ʪʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ) ʚʠʟʥʘʯʘʻ: 

ï ʩʚʽʡ ʥʘʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʫʤʦʚ ʜʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ; 

ï ʥʘʙʽʨ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. 

ʇʦʚʥʫ ʧʝʨʝʚʽʨʢʫ ʧʨʦʛʨʘʤʠ ʛʘʨʘʥʪʫʻ ʚʠʯʝʨʧʥʝ ʪʝʩʪʫʚʘʥʥʷ: ʧʝʨʝ-

ʚʽʨʢʘ ʚʩʭ̔ ʥʘʙʦʨʽʚ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʫʩʭ̔ ʚʘʨʽʘʥʪʽʚ ʾʭ ʦʙʨʦʙʣʝʥʥʷ, ʚʝ-

ʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʚʘʨʽʘʥʪʽʚ. ɺʠʯʝʨʧʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʷʞʥʠʤ ʯʝʨʝʟ ʨʝʩʫʨʩʥʽ ʦʙʤʝʞʝʥʥʷ (ʥʘ-

ʩʘʤʧʝʨʝʜ, ʦʙʤʝʞʝʥʥʷ ʫ ʯʘʩ̔). 

ʋʩʧʽʰʥʠʤ ʚʚʘʞʘʶʪʴ ʪʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 

ʚʠʷʚʣʝʥʥʷ ʱʝ ʥʝ ʨʦʟʢʨʠʪʦʾ ʧʦʤʠʣʢʠ.  

ʄʝʪʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʚʘʨʽʘʥʪʽʚ  ̒ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʷʚʣʝʥʥʷ 

ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʧʦʤʠʣʦʢ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʽ ʚʘʨʪʦʩʪʽ. 
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ʊʝʩʪʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ:  

ï ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ; 

ï ʜʝʤʦʥʩʪʨʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʫʥʢʮʽʡ ʧʨʦʛʨʘʤʠ ʾʾ ʧʨʠʟʥʘʯʝʥʥʶ;  

ï ʜʝʤʦʥʩʪʨʘʮʽʶ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʠ;  

ï ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʷʢ ʽʥʜʠʢʘʪʦʨʘ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʠ.  

ʊʝʩʪʫʚʘʥʥʷ ʥʝ ʤʦʞʝ ʧʦʢʘʟʘʪʠ ʚʽʜʩʫʪʥʦʩʪʽ ʜʝʬʝʢʪʽʚ, ʚʦʥʦ ʤʦʞʝ ʧʦ-

ʢʘʟʫʚʘʪʠ ʣʠʰʝ ʥʘʷʚʥʽʩʪʴ ʜʝʬʝʢʪʽʚ.  

ʋ ʩʫʯʘʩʥʽʡ ʧʨʦʛʨʘʤʥʽʡ ʽʥʞʝʥʝʨʽʾ ʚʩʽ ʚʠʜʠ ʜʽʡ, ʧʦʚô̫ ʟʘʥʽ ʟ ʪʝʩʪʫʚʘʥ-

ʥʷʤ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʧʣʘʥʫʚʘʥʥʷ ʽ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʦʚʠʥʥʽ 

ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʡ, ʜʦʢʫʤʝʥʪʦʚʘʥʠʡ ʽ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ 

ʧʨʦʮʝʩ ʪʝʩʪʫʚʘʥʥʷ. ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ ʧʦʣʝʛʰʫʻ 

ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʨʦʟʨʦʙʥʠʢʘʤʠ, ʛʨʫʧʦʶ ʪʝʩʪʫʚʘʥʥʷ ʽ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦ-

ʝʢʪʫ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʚʠʜʠʤʠʤ, ʧʦʚʪʦʨʶʚʘʥʠʤ ʽ ʚʠ-

ʤʽʨʶʚʘʥʠʤ. ʋ SWEBOK ʢʣʶʯʦʚʠʤʠ ʧʠʪʘʥʥʷʤʠ ʪʝʩʪʫʚʘʥʥʷ ʻ ʪʘʢʽ. 

1. ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʪʝʩʪʽʚ/ʂʨʠʪʝʨʽʾ ʘʜʝʢʚʘʪʥʦʩʪʽ ʪʝʩʪʽʚ (ʘʙʦ 

ʧʨʘʚʠʣʘ ʧʨʠʧʠʥʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ). ʎʽ ʢʨʠʪʝʨʽʾ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʙʦʨʫ ʪʝʩʪʽʚ, ʪʘʢ ʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪ̔ ʦʙʨʘʥʠʭ 

ʪʝʩʪʽʚ ʨʦʟʚô̫ ʟʫʚʘʥʠʤ ʟʘʚʜʘʥʥʷʤ (ʪʝʩʪʫʚʘʥʥʷ), ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʯʘʩʫ ʧʨʠʧʠʥʝʥʥ ̫ʪʝʩʪʫʚʘʥʥʷ. 

2. ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ/ʎʽʣʽ ʪʝʩʪʫʚʘʥʥʷ. ʊʝʩʪʫʚʘʥʥʷ ï ʮʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʚʦʜʞʝʥʥʷʤ ʧʨʦʛʨʘʤʠ, ʚʠʢʦʥʫʚʘʥʦʾ ʟ ʤʝʪʦʶ ʪʝʩʪʫ-

ʚʘʥʥʷ ʽʟ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʟʘ ʟʘʜʘʥʠʤ ʩʮʝʥʘʨʽʻʤ ʘʙʦ ʟ ʽʥʰʠʤʠ 

ʟʘʜʘʥʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ ʘʙʦ ʮʽʣʷʤʠ ʪʝʩʪʫʚʘʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʪʝʩʪʫ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʣʠʰʝ ʚ ʢʦʥʪʝʢʩʪʽ ʟʘʜʘʥʠʭ ʫʤʦʚ. 

3. ʊʝʩʪʫʚʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ. ʋ ʪʝʩʪʫʚʘʥʥʽ ʜʣʷ ʚʠʷʚʣʝʥ-

ʥʷ ʜʝʬʝʢʪʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʧʽʜʭʽʜ, ʘ ʫʩʧʽʰʥʠʤ ʚʚʘʞʘ-

ʻʪʴʩʷ ʪʝʩʪ, ʱʦ ʚʠʷʚʣʷʻ ʜʝʬʝʢʪ. ʎʝʡ ʧʽʜʭʽʜ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʽʥʰʦʛʦ ʧʽʜʭʦʜʫ, ʢʦʣʠ ʪʝʩʪʠ ʟʘʧʫʩʢʘʶʪʴʩʷ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʪʦʛʦ, 

ʱʦ ʧʨʦʛʨʘʤʘ ʟʘʜʦʚʦʣʴʥʷʻ ʧʨʦʧʦʥʦʚʘʥ ̔ʜʦ ʥʝʾ ʚʠʤʦʛʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʪʝʩʪ ʻ ʫʩʧʽʰʥʠʤ, ʷʢʱʦ ʥʝ ʟʥʘʡʜʝʥʦ ʜʝʬʝʢʪʽʚ. 

4. ʇʨʦʙʣʝʤʘ ʦʨʘʢʫʣʘ. ʆʨʘʢʫʣ ʫ ʪʝʩʪʫʚʘʥʥʽ ï ʮʝ ʙʫʜʴ-ʷʢʠʡ ʘʛʝʥʪ 

(ʣʶʜʠʥʘ ʘʙʦ ʧʨʦʛʨʘʤʘ), ʱʦ ʦʮʽʥʶʻ ʧʦʚʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʽ ʬʦʨʤʫʻ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ. ʎʝʡ ʚʠʩʥʦʚʦʢ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ  

ʪʨʘʢʪʫʚʘʥʥʷ ʧʦʥʷʪ ɹçʚʽʜʤʦʚʘè ʽ çʜʝʬʝʢʪè ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. 

5. ʊʝʦʨʝʪʠʯʥʽ ʽ ʧʨʘʢʪʠʯʥʽ ʦʙʤʝʞʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ. ʆʙʤʝʞʝʥʥʷ 

ʟʫʤʦʚʣʝʥʦ ʥʝʤʦʞʣʠʚʽʩʪʶ ʚʠʯʝʨʧʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʽ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʦʶ 

ʥʝʜʦʮʽʣʴʥʽʩʪʶ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʇʉ. ʊʝʩʪʫʚʘʥʥʷ ʧʦʪʨʽʙʥʝ ʧʨʦʚʦʜʠʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʠʟʠʢʫ ʚʽʜʤʦʚʠ ʇʉ ʽ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʪʘʢʠʭ ʩʪʨʘʪʝʛʽʷʭ 
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ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʦʣʦʛʽʷʭ ʨʦʟʨʦʙ-

ʣʝʥʥʷ, ʷʢ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ̌ʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʠʟʠʢʫ (risk-based testing), ʽ 

ʢʝʨʦʚʘʥʝ ʨʠʟʠʢʦʤ ʪʝʩʪʫʚʘʥʥʷ (risk- driven testing). 

6. ʇʨʦʙʣʝʤʘ ʥʝʟʜʽʡʩʥʝʥʥʠʭ ʤʘʨʰʨʫʪʽʚ. ʅʝʟʜʽʡʩʥʝʥʥ̔  ʤʘʨʰʨʫʪʠ ï 

ʮʝ ʧʦʪʽʢ ʢʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʷʢʠʡ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʟʘ ʞʦʜ-

ʥʠʭ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʎʝ ʥʘʡʩʢʣʘʜʥʽʰʘ ʧʨʦʙʣʝʤʘ ʪʝʩʪʫʚʘʥʥʷ ʡ ʦʩʦ-

ʙʣʠʚʦ ʡʦʛʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ.  

7. ʊʝʩʪʦʧʨʠʜʘʪʥʽʩʪʴ. ʎʝʡ ʪʝʨʤʽʥ ʤʘʻ ʜʚʘ ʨʽʟʥ ̔ʟʥʘʯʝʥʥʷ. ʇʝʨʰʝ ï 

ʮʝ ʩʪʫʧʽʥʴ ʣʝʛʢʦʩʪʽ ʦʧʠʩʫ ʢʨʠʪʝʨʽʾʚ ʪʝʩʪʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʜʣʷ ʧʨʦʛʨʘʤ-

ʥʦʾ ʩʠʩʪʝʤʠ, ʜʨʫʛʠʡ ï ʽʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʨʠ 

ʪʝʩʪʫʚʘʥʥʽ ʧʨʠʟʚʝʜʝ ʜʦ ʾʾ ʚʽʜʤʦʚʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʝʬʝʢʪʫ. 

ʊʝʩʪʫʚʘʥʥʷ ï ʦʩʥʦʚʥʠʡ ʧʨʦʮʝʩ ʫ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ, ʚʠʢʦʥʫʚʘʥʠʡ 

ʟʘʚʞʜʠ, ʜʣʷ ʚʩʽʭ ʦʙô̒ ʢʪʽʚ ʇɿ ʩʠʩʪʝʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʾ ʢʨʠʪʠʯʥʦʩʪʽ. 

ʇʨʦʮʝʩʠ ʚʘʣʽʜʘʮʽʾ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʫ ʩʫʯʘʩʥʦʤʫ ʪʨʘʢʪʫʚʘʥʥʽ ʩʪʘʥʜʘʨʪʽʚ 

IEEE Std. 1012 [29] ʽ ISO/IEC 12207 [26] ï ʧʽʜʪʨʠʤʫʚʘʣʴʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʦʙʨʘʥʠʭ ʦʙô̒ ʢʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʧʣʘʥʽʚ ʾʭ ʪʝʩʪʫʚʘʥʥʷ ʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʛʦ, ʱʦ ʚʠʢʦʥʘʥʝ ʪʝʩʪʫʚʘʥʥʷ 

ʘʜʝʢʚʘʪʥʝ ʨʽʚʥʶ ʢʨʠʪʠʯʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. ʉʪʦʩʦʚʥʦ ʧʨʦʮʝʩʫ 

ʪʝʩʪʫʚʘʥʥʷ ʚʘʣʽʜʘʮʽʷ ʪʘ ʚʝʨʠʬʽʢʘʮʽʷ ʚʠʢʦʥʫʶʪʴ ʢʦʥʪʨʦʣʴʥʫ ʬʫʥʢʮʽʶ ʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʙô̒ ʢʪʽʚ ʫʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ. 

ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʝ ʟ ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ, ʘʣʝ ʦʭʦʧʣʶʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʧʨʦʙʣʝʤ ʽ ʫʯʘʩʥʠʢʽʚ ï 

ʧʨʦʛʨʘʤʽʩʪʽʚ, ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ, ʘʥʘʣʽʪʠʢʽʚ ʪʘ ʽʥʞʝʥʝʨʽʚ ʟ ʷʢʦʩʪʽ. 

12.1. ʈʽʚʥʽ ʪʝʩʪʫʚʘʥʥʷ 

ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʨʚ̔-

ʥʤ̫ʠ ʟʘʟʚʠʯʘʡ ʟʘʣʝʞʠʪʴ ʘʙʦ ʚʽʜ ʪʠʧ̔ʚ ʪʝʩʪʦʚʘʥʠʭ ʦʙô̒ ʢʪʽʚ (ʤʦʜʫʣ,̫ 

ʩʠʩʪʝʤʠ ʘʙʦ ʾʾ ʯʘʩʪʠʥ), ʘʙʦ ʟ ʧʝʨʝʚʽʨʥʠʤʠ ʮʽʣʷʤʠ ʱʦʜʦ ʷʢʦʩʪʽ ʧʨʦ-

ʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ (ʬʫʥʢʮʽʦʥʘʣʥɹʦʩʪʽ, ʙʝʟʧʝʢʠ, ʥʘʜʽʡʥʦʩʪ̔ ʪʘ ʽʥ.) ʥʘ 

ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʾʾ ʩʪʚʦʨʝʥʥʷ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʨʘʜʠʮʽʡʥʦ ʚʠʜʽʣʷʪʁʴ ʪʨʠ ʨʽʚʥʽ ʪʝʩʪʫʚʘʥʥʷ ʇɿ: ʘʚʪʦʥʦʤʥʝ ʘʙʦ 

ʤʦʜʫʣʴʥʝ, ʽʥʪʝʛʨʘʮʽʡʥʝ ʽ ʩʠʩʪʝʤʥʝ. ʉʪʘʥʜʘʨʪ ISO/IEC 12207 ʧʝʨʝʜ-

ʙʘʯʘʻ ʯʦʪʠʨʠ ʨʽʚʥʽ ʪʝʩʪʫʚʘʥʥʷ: 

ï ʤʦʜʫʣʴʥʝ (ʫ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʇɿ); 

ï ʽʥʪʝʛʨʘʮʽʡʥʝ (ʫ ʧʨʦʮʝʩʽ ʽʥʪʝʛʨʘʮʽ ʾʇɿ); 

ï ʪʝʩʪʫʚʘʥʥʷ ʇɿ (ʷʢ ʧʨʦʮʝʩ); 

ï ʩʠʩʪʝʤʥʝ (ʫ ʧʨʦʮʝʩʽ ʩʠʩʪʝʤʥʦ ʾʽʥʪʝʛʨʘʮʽ)ʾ. 
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ʄʦʜʫʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʽʨʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʦʙô̒ ʢʪʽʚ ʽʟʦʣʴʦʚʘʥʠʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ɺʦʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʥʠ-

ʢʘʤʠ ʟ ʜʦʩʪʫʧʦʤ ʜʦ ʢʦʜʫ ʽ ʯʝʨʛʫʻʪʴʩʷ ʟ ʥʘʣʘʛʦʜʞʝʥʥʷʤ. ʆʙô̒ ʢʪʘʤʠ 

ʪʝʩʪʫʚʘʥʥʷ ʻ ʦʢʨʝʤʽ ʧʨʦʮʝʜʫʨʠ (ʤʝʪʦʜʠ ʽ ʢʣʘʩʠ ʟʘ ʦʙô̒ ʢʪʥʦʛʦ ʧʜ̔-

ʭʦʜʫ), ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ 

ʟ̔ ʩʠʣʴʥʦ ʟʚô̫ ʟʘʥʠʭ ʤʦʜʫʣʽʚ. 

ʄʝʪʘ ʤʦʜʫʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ï ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʫ ʨʝʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʡ ʦʙô̒ ʢʪʽʚ ʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʙô̒ ʢʪʘ ʩʧʝʮʠʬʽʢʘ-

ʮʽʷʤ ʧʨʦʝʢʪʫ (ʪʝʭʥʽʯʥʦʤʫ ʧʨʦʝʢʪʫ). 

ɯʥʪʝʛʨʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦ-

ʩʪʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʦʛʨʘʤʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʧʨʦʪʝʩʪʦʚʘʥʠʤʠ ʘʚʪʦʥʦʤ-

ʥʦ. ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʩʪʨʘʪʝʛʽʾ ʽʥʪʝʛʨʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʨʭʽ-

ʪʝʢʪʫʨʦʶ ʽ ʤʦʜʝʣʣʶ ʨʦʟʨʦʙʣʝʥʥʷ (ʽʪʝʨʘʮʽʡʥʦ ʁʟʽ ʟʙʽʣʴʰʝʥʥʷʤʠ). 

ɯʥʪʝʛʨʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʩɹʷ ʧʽʜ ʯʘʩ ʢʦʞʥʦʛʦ ʩʢʣʘʜʘʥʥʷ 

ʥʦʚʦʾ ʚʝʨʩʽʾ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʚ ʽʥʪʝʨʬʝʡʩʘʭ ʤʽʞ ʽʥʪʝʛʨʫʚʘʣʴ-

ʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʝʢʪʫ ʘʨ-

ʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʝʩʪʫʚʘʥʥʷ ʇɿ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʚʽʨʮʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ 

ʚʝʨʩʽʾ ʇɿ ʩʠʩʪʝʤʠ ʚ ʤʦʜʝʣʴʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʄʝʪʘ ʪʝʩʪʫʚʘʥʥʷ 

ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ï ʚʠʚ̫ʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʫ ʨʝʘʣʽʟʘʮʽʾ ʟʦʚʥʽʰʥʽʭ ʬʫʥʢʮʽʡ 

ʇɿ ʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʠʭ ʚʠʤʦʛ. 

ɺʠʜʽʣʝʥʥʷ ʨʽʚʥʷ ʩʠʩʪʝʤʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʟʫʤʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʩʧʦʣʫʯʝʥʥʷ ʇɿ ʟ ʽʥʰʠʤʠ, ʟʦʢʨʝ-

ʤʘ, ʥʝʧʨʦʛʨʘʤʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ 

ʪʝʩʪʫʚʘʥʥʷ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʩ̔ʪɹ ʧʦʢʘʟʥʠʢʘʤ ʷʢʦʩʪʽ, ʫʩʪʘʥʦ-

ʚʣʝʥʠʤ ʫ ʚʠʤʦʛʘʭ ʜʦ ʩʠʩʪʝʤʠ (ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠ-

ʤʦʛʠ), ʪʘʢʠʤ ʷʢ ʥʘʜʽʡʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʧʝʨʝʥʦʩʥʽʩʪʴ, 

ʘ ʪʘʢʦʞ ʟʦʚʥʽʰʥʽʤ ʽʥʪʝʨʬʝʡʩʘʤ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʝʨʝʜʦʚʠʱʝʤ, 

ʘʧʘʨʘʪʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʜ̔ʤʦʚ ʽ 

ʜʝʬʝʢʪʽʚ ʤʘʻ ʙʫʪʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ ʡ ʫʩʫʥʫʪʘ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʨʽʚʥʷʭ 

ʪʝʩʪʫʚʘʥʥʷ. ʄʝʪʘ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʮʦɹʤʫ ʨʽʚʥʽ ï ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ, 

ʧʦʚô̫ ʟʘʥʠʭ ʟ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʫʥʢ-

ʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʾʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʝʢʪʫ ʘʨʭʽ-

ʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ. 

ɺʟʘʻʤʦʟʚô̫ ʟʦʢ ʨʽʚʥʽʚ ʽ ʮʽʣʝʡ ʪʝʩʪʫʚʘʥʥʷ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʢʘʩʢʘʜʥʦʾ ʤʦʜʝʣʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (V-ʧʦʜʽʙʥʦʾ  

ʤʦʜʝʣʽ) [30], ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩʠ ʜʝʢʦʤʧʦʟʠʮʽʾ ʡ ʽʥʪʝʛʨʘʮʽʾ  
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ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʽ ʚʽʜʧʦʚʽʜʥʽ ʨʽʚʥʽ ʪʝʩʪʫʚʘʥʥʷ (ʨʠʩ. 12.2). ʎʷ ʤʦ-

ʜʝʣʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ, ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʧʨʦʮʝʩ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʽ ʚʢʣʶʯʘʻ ʜʚʘ ʚʟʘʻʤʦʟʘʣʝʞʥ ̔ʧʽʜʧ-

ʨʦʮʝʩʠ ï ʧʣʘʥʫʚʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠ-

ʩʪʝʤʠ (ʣʽʚʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʥʘ ʨʠʩ. 12.2) ʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʚʽ-

ʜʧʦʚʽʜʥʠʭ ʦʙô̒ ʢʪʽʚ (ʧʨʘʚʝ ʨʦʟʛʘʣʫʞʝʥʥʷ). 

 

 

ʈʠʩ. 12.2. V-ʧʦʜʽʙʥʘ ʤʦʜʝʣʴ ʪʝʩʪʫʚʘʥʥʷ 

 

ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʨʽʚʥʽ ʪʝʩʪʫʚʘʥʥʷ ʫʟʛʦʜʞʝʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦ ʁʢʘʩʢʘ-

ʜʥʦʁ ʤʦʜʝʣʣ  ʁʨʦʟʨʦʙʣʝʥʥʷ, ʘʣʝ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘʣʝʞʥʦ ʚʽʜ ʘʨʭʽʪʝʢ-

ʪʫʨʠ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʥʷ, ʮʽ ʨʽʚʥʽ ʤʦʞʥʘ ʧʦʻʜʥʫ-

ʚʘʪʠ, ʘ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ - ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʇɿ ̔  ʩʠʩʪʝʤʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʯʘʩʪʦ 

ʟʚʦʜʷʪʴʩʷ ʚ ʻʜʠʥʠʡ ʧʨʦʮʝʩ, ʘʣʝ ʜʣʷ ʩʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʪʝʩ-

ʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʦʢʨʝʤʦ. 

ʂʨʽʤ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʨʽʚʥʽʚ ʪʝʩʪʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ, ʽʩʥʫʶʪʴ ʚʠʜʠ 

ʪʝʩʪʫʚʘʥʥʷ, ʚʠʢʦʥʫʚʘʥʽ ʥʘ ʟʘʢʣʶʯʥʠʭ ʩʪʘʜʽʷʭ ʾʾ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚ 

ʭʦʜʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ, ʥʘʩʘʤʧʝʨʝʜ, ʚʠʧʨʦʙʫʚʘʥʥʷ. ʋ ɼʉʊʋ 2853-94 

ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ ʚʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ: ʧʦʧʝʨʝʜʥʽ, ʧʨʠʡʤʘʣʴʥʽ, ʥʘʩʪʘʥʦʚʥ ̔

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ. 

ʇʣʘʥ, ʩʧʝʮʠʬʽʢʘʮʽʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ 

ʇʣʘʥ, ʩʧʝʮʠʬʽʢʘʮʽʷ ʧʨʦʛʨʘʤ-

ʥʦʛʦ ʢʦʜʫ 
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ʇʦʧʝʨʝʜʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʾʾ çʬʦʨʤʘʣʴʥʦʛʦè ʪʝʩʪʫʚʘʥʥʷ, ʚʠʢʦʥʫʚʘʥʦʛʦ ʚ ʩʝ-

ʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʣʝʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʜʝʬʝʢʪʽʚ ʽ ʦʮʽʥʶ-

ʚʘʥʥʷ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ. ʊʫʪ çʬʦʨʤʘʣʴʥʝè ʦʟʥʘʯʘʻ, ʱʦ ʪʝʩ-

ʪʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʦʢʫʤʝʥʪʦʚʘʥʠʭ 

ʧʨʦʮʝʜʫʨ ʽ ʟʘ ʫʯʘʩʪʶ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʟʘʤʦʚʥʠʢʘ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʟʜʽʡ-

ʩʥʶʶʪʴʩʷ ʟʘ ʜʚʘ ʧʨʠʡʦʤʠ ï ʪʝʩʪʫʚʘʥʥʷ ʇɿ ʽ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʆʪʞʝ, ʤʝʪʘ ʧʦʧʝʨʝʜʥʽʭ ʚʠʧʨʦʙʫʚʘʥʴ ï ʚʠʷʚʣʝʥʥʷ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟʦʚʥʽʰʥʽʤ ʩʧʝʮʠʬʽʢʘʮʽʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ  

ʽ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʠʡʤʘʣʴʥʽ ʡ ʫʩʽ ʥʘʩʪʫʧʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ 

ʧʦʚô̫ ʟʫʶʪʴʩʷ ʟ ʧʦʥʷʪʪʷʤ çʪʝʩʪʫʚʘʥʥʷè, ʦʩʢʽʣʴʢʠ ʾʭ ʤʝʪʘ ï ʧʽʜʪʚʝʨ-

ʜʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ (ʘʙʦ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ) ʩʠʩʪʝʤʠ ʚʠʭʽʜʥʠʤ ʚʠʤʦʛʘʤ 

ʢʦʨʠʩʪʫʚʘʯʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ISO/IEC 12207 ʮʽ ʚʠʧʨʦʙʫ-

ʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʄʝʪʘ ʧʨʠʡʤʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ (ʧʨʠʡʤʘʣʴʥʦʛʦ, ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ) ï ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʥʦʾ 

ʩʠʩʪʝʤʠ ʚʠʭʽʜʥʠʤ ʚʠʤʦʛʘʤ ʟʘʤʦʚʥʠʢʘ (ʢʦʨʠʩʪʫʚʘʯʘ). ʎʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʥʷʪʢʦʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ (ʢʦʨʠʩʪʫʚʘʯʘ) ʽ ʟ 

ʡʦʛʦ ʦʩʦʙʠʩʪʦʶ ʫʯʘʩʪʶ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʩʝʨʝʜʦʚʠʱʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠʡ-

ʤʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ISO/IEC 12207 ʚʠʢʦʥʫʻʪʴʩʷ 

ʚ ʤʝʞʘʭ ʧʨʦʮʝʩʽʚ çʧʦʩʪʘʯʘʥʥʷè ʽ çʧʨʠʡʤʘʥʥʷ ʟʘʤʦʚʥʠʢʦʤè (ʩʧʦʞʠʚʘ-

ʯʝʤ) ʽ ʧʦʚôʷʟʫʻʪʴʩʷ ʽʟ ʧʨʦʮʝʩʦʤ çʚʘʣʽʜʘʮʽʷè. 

ʊʝʩʪʫʚʘʥʥʷ ʽʥʩʪʘʣʷʮʽʾ (ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ) ʚʠʢʦ-

ʥʫʶʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʫ ʤʝʞʘʭ ʧʨʦʮʝʩʫ çʽʥʩʪʘʣʷʮʽʷ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠè) ʽ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʚʥʷ ʩʠʩʪʝʤʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. 

ɺʢʣʶʯʘʻ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʽʥʩʪʘʣʷʮʽʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʟʦʚ-

ʥʽʰʥʽʭ ʥʦʩʽʾʚ. 

ʇʝʨʝʜ ʟʘʚʝʨʰʝʥʥʷʤ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʘʣʴʬʘ ʽ 

ʙʝʪʘ ʪʝʩʪʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʻʪʴʩʷ ʥʝʚʝʣʠʢʽʡ ʛʨʫʧʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʚʥʫʪʨʽʰʥʽʭ (ʘʣʴʬʘ) ʘʙʦ ʟʦʚʥʽʰʥʽʭ (ʙʝʪʘ), ʷʢʽ ʝʢʩʧʣʫ-

ʘʪʫʶʪʴ ʩʠʩʪʝʤʫ ʡ ʽʥʬʦʨʤʫʶʪʴ ʨʦʟʨʦʙʥʠʢʘ ʧʨʦ ʚʠʷʚʣʝʥʽ ʧʨʦʙʣʝʤʠ. 

ɺʠʷʚʣʝʥʽ ʚʽʜʤʦʚʠ ʽ ʜʝʬʝʢʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʦʛʦ ʨʘʥʽʰʝ 

ʪʝʩʪʫʚʘʥʥʷ. 

ɸʣʴʬʘ ʽ ʙʝʪʘ ʪʝʩʪʫʚʘʥʥʷ ʧʦʜʽʙʥʽ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫ-

ʚʘʥʴ, ʚʠʢʦʥʫʚʘʥʠʭ ʥʘ ʝʪʘʧʽ ʜʦʩʣʽʜʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ. ɸʣʝ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʥʠʭ, ʧʨʦʚʦʜʷʪʴʩʷ ʜʣʷ ʩʠʩʪʝʤ, ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʜʣʷ ʰʠʨʦ-

ʢʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʥʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʤʦʚʥʠʢʘ. 
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ɼʘʣʽ ʥʘʚʦʜʷʪʴʩʷ ʚʠʜʠ ʪʝʩʪʫʚʘʥʥʷ, ʷʢʽ ʥʝ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʧʣʘ-

ʥʦʤ ʪʝʩʪʫʚʘʥʥʷ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʚʭʦʜʷʪʴ ʫ ʧʨʦʮʝʩ ʪʝʩʪʫʚʘʥʥʷ. 

ʈʝʛʨʝʩʽʡʥʝ (regression test)  ̔ʧʦʚʪʦʨʥʝ (re-test) ʪʝʩʪʫʚʘʥʥʷ. ʎʽ 

ʧʦʥʷʪʪʷ ʚ ʣʽʪʝʨʘʪʫʨʽ ʯʘʩʪʦ ʦʪʦʪʦʞʥʶʶʪʴ, ʦʩʢʽʣʴʢʠ ʦʙʠʜʚʘ ʚʠʜʠ ʪʝ-

ʩʪʫʚʘʥʥʷ ʩʪʦʩʫʶʪʴʩʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ. ʆʜʥʘʢ ʚʦʥʠ 

ʤʘʶʪʴ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʇʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʙʫʜʴ-ʷʢʦʤʫ ʨʽʚʥʽ ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʥʝʩʝʥʠʭ ʟʤʽʥ ʽ ʥʝ ʨʝʛ-

ʣʘʤʝʥʪʫʻʪʴʩʷ ʧʣʘʥʦʤ ʪʝʩʪʫʚʘʥʥʷ. ʈʝʛʨʝʩʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʦʚô̫ ʟʘʥʝ 

ʟ ʨʦʟʚʠʪʢʦʤ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʽ ʦʩʦʙʣʠʚʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʚ ʽʪʝʨʘʮʽʡʥʠʭ ʤʦʜʝʣʷʭ ʨʦʟʨʦʙʣʝʥʥʷ (ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʥʦʚʠʭ ʚʝʨʩʽʡ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ). ɺʦʥʦ ʧʦʣʷʛʘʻ ʚ ʧʦʚʪʦʨʝʥʥʽ ʧʽʜʤʥʦʞʠʥʠ  

ʨʘʥʽʰʝ ʚʠʢʦʥʘʥʠʭ ʪʝʩʪʽʚ, ʘ ʪʘʢʦʞ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʥʦʚʠʭ ʪʝʩʪʽʚ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʥʝʩʝʥʠʭ ʟʤʽʥ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʚʪʦʨʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ ʨʝʛʨʝʩʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʣʘʥʫʻʪʴʩʷ. ʇʽʜ ʯʘʩ ʡʦʛʦ ʧʣʘʥʫ-

ʚʘʥʥ ̫ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʚʽʜʙʦʨʫ ʤʽʥʽʤʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʨʝʛʨʝ-

ʩʽʡʥʠʭ ʪʝʩʪʽʚ [23]. 

ɺʠʜʠ ʪʝʩʪʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʚʽʨʷ-

ʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʮʽʣʝʡ ʷʢʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ 

ʦʙô̒ ʢʪʘ ʩʠʩʪʝʤʠ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʚʠʜʠ ʪʝʩʪʫʚʘʥʥʷ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ (ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʙʦ ʪʝ- 

ʩʪʫʚʘʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ). ʉʧʨʷʤʦʚʘʥʝ ʥʘ ʧʝʨʝʚʽʨʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ  

ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ (ʘʙʦ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ) 

ʩʧʝʮʠʬʽʢʘʮʽʷʤ (ʟʦʚʥʽʰʥʽʤ ʽ ʚʥʫʪʨʽʰʥʽʤ). ɺʦʥʦ ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘ ʧʣʘʥʘʤʠ, ʨʦʟʨʦʙʣʝʥʠʤʠ ʥʘ 

ʦʩʥʦʚʽ ʩʧʝʮʠʬʽʢʘʮʽʡ ʬʫʥʢʮ̔ʦʥʘʣʴʥʠʭ ʚʠʤʦʛ. 

ʄʝʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʥʝʚʽʜʧʦ-

ʚʽʜʥʦʩʪʝʡ ʤʽʞ ʨʝʘʣʴʥʠʤ ʧʦʚʦʜʞʝʥʥʷʤ ʨʝʘʣʽʟʦʚʘʥʠʭ ʬʫʥʢʮʽʡ ʽ ʚʠʭʜ̔-

ʥʠʭ ʚʠʤʦʛ, ʧʦʜʘʥʠʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʡ,  ̔ʚʠʟʥʘʯʝʥʥʽ ʧʦʚʥʦʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʡ. ɺʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʨʽʚʥʷʭ ʤʦʜʫʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ ʇɿ ʫ ʮʽʣʦʤʫ. ʌʫʥʢʮʽʦ-

ʥʘʣʴʥʽ ʪʝʩʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟʘ ʟʦʚʥʽʰʥʽʤʠ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ 

ʬʫʥʢʮʽʡ, ʧʨʦʝʢʪʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʘʙʦ ʧʨʦʪʦʪʠʧʦʤ ʇɿ. 
ʊʝʩʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ (security testing). ʇʦʣʷʛʘʻ ʚ ʧʝʨʝʚʽʨʮʽ ʤʦʞ-

ʣʠʚʦʩʪʽ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. ɺʠʢʦ-
ʥʫʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʘʪʘʢ ʟʦʚʥʽʥhʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ  
(ʫ ʪʦʤʫ ʯʠʩʣʽ ʽʥʰʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ) ʟ ʤʝʪʦʶ çʟʣʘʤʘʪʠè ʩʠʩʪʝ-
ʤʫ ʟʘʭʠʩʪʫ. 
ʊʝʩʪʫʚʘʥʥʷ ʟʨʫʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ). ʇʨʠʟʥʘ-

ʯʘʻʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʩʪʦʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʩʠʩʪʝʤʠ 
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ʢʽʥʮʝʚʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʨ̔ -
ʰʝʥʥʷ ʟʘʚʜʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʨʘʟʽ  
ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ. ʏʘʩʪʦ ʚʢʣʶʯʘʻ ʪʝʩʪʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ  
(on-line, ʜʦʚʽʜʢʦʚʦʾ ʩʣʫʞʙʠ, ʧʽʜʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ). 
ʎʝʡ ʚʠʜ ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ ʟʥʘʥ ɹʩʫʯʘʩʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟ ʝʨʛʦ-

ʥʦʤʽʢʠ, ʥʘʧʨʠʢʣʘʜ, ISO 9241-210:2010 [32], ʘ ʪʘʢʦʞ ʧʦʛʦʜʞʝʥʠʭ ʽʟ 
ʟʘʤʦʚʥʠʢʦʤ ʚʠʤʦʛ ʜʦ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ 
ʚ ʤʝʞʘʭ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ ʚʠʤʦʛ (ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʪʦʪʠʧʫ), ʪʝʩʪʫʚʘʥʥʷ 
ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʨʝʘʣʽʟʦʚʫʶʪʴ ʽʥʪʝʨʬʝʡʩ, ʪʝʩʪʫʚʘʥʥʷ 
ʇɿ ʽ ʧʨʠʡʤʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʩʠʩʪʝʤʠ. 
ʊʝʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʎʝ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʥʝ-

ʚʽʜʧʦʚʽʜʥʦʩʪ ̔ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʥʠʢʘʤ ʷʢʦʩʪʽ (ʮʽʣʴʦʚʠʤ ʚʠ-
ʤʦʛʘʤ), ʟʘʬʽʢʩʦʚʘʥʠʤ ʫ ʟʦʚʥʽʰʥʽʭ ʩʧʝʮʠʬʽʢʘʮʽ̫ ʭ ʧʦʨʷʜ ʟ ʦʧʠʩʦʤ ʾʾ 
ʬʫʥʢʮʽʡ. ʇʽʜ ʯʘʩ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠ-
ʢʽʚ ʽ ʧʨʠʥʮʠʧʦʚʘ ʜʦʩʷʞʥʽʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʭ ʮʽʣʴʦʚʠʭ ʚʠʤʦʛ ʜʦ ʥʘ-
ʜʽʡʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʫʤʽʩʥʦʩʪʽ, ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʦʱʦ.  
ʊʝʩʪʫʚʘʥʥʷ ʥʘ ʥʘʜʽʡʥʽʩʪʴ. ʎʝʡ ʚʠʜ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ 

ʦʩʥʦʚʥʠʡ ʟʘʩʽʙ ʧʦʣʽʧʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʟ ̔ ʟʙʽʣʴʰʝʥʥʷʤ  
ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʽ ʫʩʫʥʫʪʠʭ ʜʝʬʝʢʪʽʚ ʥʘʜʽʡʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʾ ʩʠ-
ʩʪʝʤʠ ʟʨʦʩʪʘ.̒ ʊʝʩʪʫʚʘʥʥʷ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ 
ʥʘʙʦʨ̔ʚ ʜʘʥʠʭ, ʦʙʨʘʥʠʭ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʽʟ ʚʭʽʜʥʦʛʦ ʧʨʦʩʪʦʨʫ 
ʚʜ̔ʧʦʚʽʜʥʦ ʜʦ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ [19, 23]. ʋʩʽ ʚʽʜʤʦʚʠ ʧʽʜ ʯʘʩ 
ʚʠʢʦʥʘʥʥ ̫ʪʝʩʪʽʚ ʨʝʻʩʪʨʫʶʪʴʩʷ ʟʘ ʽʥʪʝʨʚʘʣʘʤʠ ʯʘʩʫ ʤʽʞ ʚʽʜʤʦʚʘʤʠ 
(ʘʙʦ ʟʘ ʯʘʩʦʤ ʥʘʩʪʘʥʥʷ ʚʽʜʤʦʚ ʚʽʜ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ). ʇʨʦʮʝʩ ʚʠ-
ʥʠʢʥʝʥʥʷ ʚʽʜʤʦʚ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʠʧʘʜʢʦʚʠʡ (ʩʪʦʭʘʩʪʠʯʥʠʡ) ʧʨʦ-
ʮʝʩ (ʤʘʨʢʦʚʩɹʢʠʡ ʘʙʦ ʧʫʘʩʩʦʥʚ̔ʩɹʢʠʡ), ʘ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʜʦ-
ʩʷʛʥʫʪʦʾ ʥʘʜʽʡʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʦʜʝʣʽ ʧʽʜʚʠɦ ʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ. 
ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʦʩʷʛ-

ʥʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʤʦʛ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʙʦ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɯʥʦʜʽ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʘʢ̔ ʚʠʜʠ: 
ï ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ï ʧʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʦʯʽʢʫʚʘʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʟʘʚʘʥʪʘʞʝʥɹ; 
ï ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʩʪʽʡʢʽʩʪʴ ï ʧʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʥʝʩʪʘʥ-

ʜʘʨʪʥʠʭ ʫʤʦʚʘʭ (ʟʘ ʥʘʜʤʽʨʥʠʭ ʽ ʚʽʜʩʫʪʥʽʭ ʟʘʚʘʥʪʘʞʝʥɹ); 
ï ʪʝʩʪʫʚʘʥʥʷ ʦʙʩʷʛʫ ï ʧʝʨʝʚʽʨʢʘ ʚʥʫʪʨʽʰʥʴʦʧʨʦʛʨʘʤʥʠʭ ʘʙʦ 

ʩʠʩʪʝʤʥʠʭ ʦʙʤʝʞʝʥʴ, ʧʦʚô̫ ʟʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʟ ʚʝʣʠʢʠʤʠ ʤʘʩʠʚʘʤʠ 
ʜʘʥʠʭ, ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʙʘʟ ʜʘʥʠʭ ʪʘ ʥ̔h ʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 
ʦʙʩʷʛʫ. 
ʊʝʩʪʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ. ɺʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʫ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʷʭ (ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ). 
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ʇʦʨʽʚʥʷʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. ɺʠʜ ʪʝʩʪʫʚʘʥʥʷ, ʟʘ ʷʢʦʛʦ ʦʜʠʥ ʽ ʪʦʡ 
ʩʘʤʠʡ ʥʘʙʽʨ ʪʝʩʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʜʚʦʤʘ ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʚʝʨʩʽʷʤʠ, ʘ 
ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʶʪʴʩʷ. ɸʢʪʫʘʣʴʥʝ ʚ ʽʪʝʨʘʮʽʡʥʠʭ ʤʦʜʝʣʷʭ ʨʦʟʨʦʙ-
ʣʝʥʥʷ. 
ʊʝʩʪʫʚʘʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ. ɺʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʦʮʝʜʫʨ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʚʽʜʤʦʚ. 
ʂʝʨʦʚʘʥʝ ʪʝʩʪʘʤʠ ʨʦʟʨʦʙʣʝʥʥʷ. ʇʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ, ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʪʝʩʪʠ ʤʦʜʫʣʽʚ ʩʪʚʦʨʶʶʪʴʩʷ ʜʦ ʧʦʯʘʪʢʫ ʭʾ ʢʦʜʫʚʘʥʥʷ. 
ʊʝʩʪʠ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʧʨʦʪʦʪʠʧʫ ʙʫʜʴ- ʢ̫ʦʛʦ ʤʦʜʫʣʷ ʘʙʦ ʟʘʤʽʥʥʠʢʘ 
ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ. ʇʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʝʢʩʪʨʝʤʘʣʴʥʦʤʫ ʧʨʦ-
ʛʨʘʤʫʚʘʥʥʽ. 

12.2. ʄʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ 

ʊʨʘʜʠʮʽʡʥʦ ʤʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʢʘʪʝʛʦʨʽʾ - çʯʦʨ-

ʥʠʡ ʷʱʠʢè (ʙʝʟ ʜʦʩʪʫʧʫ ʜʦ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ) ʽ çʙʽʣʠʡ ʷʱʠʢè (ʟ ʜʦʩ-

ʪʫʧʦʤ ʜʦ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ) [14-19; 23]. 

ɹʽʣʴʰ ʜʝʪʘʣʴʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʝʪʦʜʽʚ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫ-

ʶʪʴʩʷ ʥʘ ʧʽʜʭʦʜʘʭ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʩʪʽʚ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 12.3. 

12.2.1. ʄʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ,  
ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʦʩʚʽʜʽ ʪʘ ʽʥʪʫʾʮʽʾ 

ʎʝ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʧʽʜʭʽʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʪʝʩʪʠ ʨʦʟʨʦʙ-

ʣʷʶʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʽʥʪʫʾʮʽʾ ʪʝʩʪʫʚʘʣʴʥʠʢʘ ʽ ʡʦʛʦ ʜʦʩʚʽʜʫ ʚ ʪʝʩʪʫ-

ʚʘʥʥʽ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʭʦʜʫ ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴ-

ʩʷ ʤʘʡʩʪʝʨʥʽʩʪʶ ʪʝʩʪʫʚʘʣʴʥʠʢʘ.  

ʇʽʜʭʽʜ ʥʝ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʡ ʇɿ, ʘʣʝ ʽ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʦʮʽʥʶʚʘʥʥʷ ʧʦʚʥʦʪʠ ʪʝʩʪʦʚʦʛʦ ʧʦʢʨʠʪʪʷ. ʈʦʟʚʠʪʢʦʤ 

ʧ̔ʜʭʦʜʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ çʜʦʩʣʽʜʥʠʮʴʢʝ ʪʝʩʪʫʚʘʥʥʷè (exploratory 

testing), ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʷʢʦʛʦ ï ʧʦʻʜʥʘʥʥʷ ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʘʤʥʦ-

ʛʦ ʧʨʦʜʫʢʪʫ ʽʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʪʝʩʪʽʚ ʽ ʾʭ ʚʠʢʦʥʘʥʥʷʤ. ʊʘʢʝ ʪʝʩʪʫ-

ʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʪʴ ʥʝʟʘʣʝʞʥʽ ʪʝʩʪʫʚʘʣʴʥʠʢʠ ʜʣʷ ʟʘʚʝʨʰʝ-

ʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

12.2.2. ʄʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ,  
ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʎʽ ʤʝʪʦʜʠ ʰʠʨʦʢʦ ʚʽʜʦʤʽ ʽ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ [14-19; 

23]. ʋ ʪʨʘʜʠʮʽʡʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʾʭ ʚʽʜʥʦʩʷʪʴ ʜʦ ʤʝʪʦʜʽʚ çʯʦʨʥʦʛʦ 

ʷʱʠʢʘè ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ  
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ʬʫʥʢʮʽʡ ʧʨʦʛʨʘʤʠ, ʧʨʠʧʫʩʢʘʶʯʠ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʠʬʽʢʘʮʽʾ (ʬʦʨʤʘʣʴ-

ʥʦʾ ʘʙʦ ʥʝʬʦʨʤʘʣʴʥʦʾ), ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʷʢ ʝʪʘʣʦʥ. ʈʦʟʨʽʟʥʷʶʪʴʩʷ 

ʧʽʜʭʦʜʘʤʠ ʜʦ ʚʠʙʦʨʫ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ ʽʟ ʤʥʦʞʠʥʠ ʚʭʦʜʽʚ (ʚʭʽʜʥʦʛʦ 

ʧʨʦʩʪʦʨʫ) ʬʫʥʢʮʽʡ. 
 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 12.3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʪʝʩʪʫʚʘʥʥʷ 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʥʘʣʝʞʘʪʴ: 

ï ʪʘʙʣʠʮʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʽʘʛʨʘʤʠ; 

ï ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʧʦʜʽʣ; 

ï ʘʥʘʣʽʟ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ; 

ï ʧʦʜʽʣ ʚʭʽʜʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʢʘʪʝʛʦʨʽʾ; 

ʄʝʪʦʜʠ  
ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʩʪʽʚ 

ɿʘʩʥʦʚʘʥʽ 

ʥʘ ʜʦʩʚʽʜʽ 

ʪʘ ʽʥʪʫʮʾʽʾ 

ɿʘʩʥʦʚʘʥʽ ʥʘ 

ʩʧʝʮʠʬʽʢʘʮʽʾ 

ɿʘʩʥʦʚʘʥʽ 

ʥʘ ʢʦʜʽ 

ʄʝʪʦʜʠ ʮʽʣʝʩ-

ʧʨʷʤʦ-ʚʘʥʦʛʦ 

ʧʦʰʫʢʫ ʧʦʤʠ-

ʣʦʢ 

ɿʘʩʥʦʚʘʥʽ ʥʘ 
ʚʠʢʦʨʠʩʪʘʥʥʽ 

ɿʘʩʥʦʚʘʥʽ 

ʥʘ ʪʠʧʽ ʇɿ 

ɽʚʨʠʩʪʠʯï

ʥʠʡ  
ʊʘʙʣʠʮʽ ʧʨʠʡ-

ʥ̫ ʪʪʷ ʨʽʰʝʥʴ 

ɽʢʚʽʚʘʣʝʥʪʥʠʡ 

ʧʦʜʽʣ 

ɸʥʘʣʽʟ 

ʛʨʘʬʽʯʥʠʭ ʟʥʘ-

ʯʝʥʴ 

ʇʦʜʽʣ ʚʭʽʜʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʥʘ 

ʢʘʪʝʛʦʨʽʾ 

ʊʝʩʪʫʚʘʥʥʷ 

ʧʝʨʝʭʦʜʽʚ ʤʽʞ 

ʩʪʘʥʘʤʠ 

ʊʝʩʪʫʚʘʥʥʷ ʟʘ 

ʬʦʨʤʘʣʴʥʠʤʠ 

ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ 

ɺʠʧʘʜʢʦʚʝ ʪʝ-

ʩʪʫʚʘʥʥʷ 

ʊʝʩʪʫʚʘʥʥʷ 

ʧʦʪʦʢʫ ʢʝ-

ʨʫʚʘʥʥʷ 

ʊʝʩʪʫʚʘʥʥʷ 

ʧʦʪʦʢʽʚ ʜʘʥʠʭ 

ʇʨʦʧʦʟʠʮʽʾ 

ʧʨʦ ʧʦʤʠʣʢʠ 

çʇ̔ʜʩʽʚè 

ʧʦʤʠʣʦʢ 

ʄʫʪʘʮʽʡʥʝ 

ʪʝʩʪʫʚʘʥʥʷ 

ʊʝʩʪʫʚʘʥʥʷ ʟʘ 

ʧʝʚʥʠʤ 

ʧʨʦʬʽʣʝʤ 

ɯʥʞʝʥʝʨʽʷ 

ʥʘʜʽʡʥʦʩʪʽ 

ʊʝʩʪʫʚʘʥʥʷ ʟʘ 

ʩʮʝʥʘʨʽʷʤʠ 

ʂʦʤʧʦʥʝʥʪʥʝ 

ʊʝʩʪʫʚʘʥʥʷ 

ʧʨʦʧʦʟʠʮʽʡ ʜʣʷ 

ɯʥʪʝʨʥʝʪʫ 

ʊʝʩʪʫʚʘʥʥʷ 

ʛʨʘʬʽʯʥʦʛʦ  

ʽʥʪʝʨʬʝʡʩʫ 

ʊʝʩʪʫʚʘʥʥʷ 
ʦʙô̒ ʢʪʥʦ-
ʦʨʽʻʥʪʦʚʘʥʦʛʦ 
ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʊʝʩʪʫʚʘʥʥʷ 

ʫʟʛʦʜʞʝʥʥʷ  

ʚ ʧʨʦʪʦʢʦʣ ̔

ʊʝʩʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʨʝʘʣʴ-

ʥʦʛʦ ʯʘʩʫ 

ʊʝʩʪʫʚʘʥʥʷ 

ʢʨʠʪʠʯʥʠʭ  

ʩʠʩʪʝʤ 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ 

ʜʽʘʛʨʘʤʠ 
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ï ʪʝʩʪʫʚʘʥʥʷ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʩʪʘʥʘʤʠ; 
ï ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʬʦʨʤʘʣʴʥʠʤʠ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ. 
ʄʝʪʦʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘʙʣʠʮʽ ʧʨʠʡʥʷʪʪʷ ʨʽʝhʥʴ ʜʣʷ ʧʨʦʝʢʪʫ-

ʚʘʥʥʷ ʪʝʩʪʽʚ, ʻ ʧʨʦʩʪʠʤ ʚʽʟʫʘʣʴʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʨʦʟʨʦʙ-
ʣʝʥʥʷ ʇɿ. ʉʪʦʚʧʯʠʢʠ ʪʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʢʦʤʙʽʥʘʮʽʶ ʫʤʦʚ, ʷʢʽ ʤʦʞʫʪʴ ʽʩ-
ʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʎʽ ʫʤʦʚʠ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʥʘ 
ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ. ʇʦʪʽʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʥʦʞʠʥʘ ʾʭ ʤʦʞʣʠ-
ʚʠʭ ʟʥʘʯʝʥʴ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʾʭ ʩʫʤ̔ʩʥʦʩʪʽ. ʊʘʢʠʤ 
ʯʠʥʦʤ, ʩʢʦʨʦʯʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʧʨʝʜʠʢʘʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʦʙʤʝ-
ʞʝʥʥʷ ʤʦʞʝ ʦʟʥʘʯʘʪʠ, ʱʦ ʷʢʱʦ ʫʤʦʚʘ 1 ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʥʽ ʫʤʦʚʘ 2, ʥʽ 
ʫʤʦʚʘ 3 ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ). 
ʄʝʪʦʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɹ. ɽʣʴʤʝʥʜʦʨʬʦʤ ʽ ʦʧʠʩʘʥʠʡ ɻ. ʄʘʡʻʨʩʦʤ, 

ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʪʚʦʨʝʥʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʽʘʛʨʘʤʠ [23]. ɿʘ 
ʮʠʤ ʤʝʪʦʜʦʤ ʩʧʦʯʘʪʢʫ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʢʦʞʥʘ ʦʢʨʝʤʘ ʬʫʥʢʮʽʷ, ʧʦʪʽʤ 
ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʩʽ ʧʨʠʯʠʥʠ, ʱʦ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʾ ʧʦʚʦʜʞʝʥʥʷ, ʽ 
ʚʩʽ ʚʽʜʧʦʚʽʜʥʽ ʨʝʘʛʫʚʘʥʥʷ (ʥʘʩʣʽʜʢʠ). ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ ʧʦʣʷʛʘʻ ʚ ʧʦʙʫ-
ʜʦʚʽ ʛʨʘʬʫ (ʜʽʘʛʨʘʤʠ), ʱʦ ʧʦʚô̫ ʟʫʻ ʢʦʤʙʽʥʘʮʽʾ ʧʨʠʯʠʥ ʟ ʦʯʽʢʫʚʘʥʠʤʠ 
ʨʝʘʛʫʚʘʥʥʷʤ ʥʘ ʥʠʭ. ɼʘʣʽ ʜʣʷ ʢʦʞʥʦʛʦ ʥʘʩʣʽʜʢʫ, ʟʘʟʥʘʯʝʥʦʛʦ ʥʘ ʛʨʘʬʽ, 
ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʝʩʪʦʚʽ ʥʘʙʦʨʠ ʧʝʨʝʙʠʨʘʥʥʷʤ ʫʩʽʭ ʢʦʤʙʽʥʘʮʽʡ ʧʨʠʯʠʥ, 
ʱʦ ʧʦʨʦʜʞʫʶʪʴ ʮʝʡ ʥʘʩʣʜ̔ʦʢ. 
ʍʦʯʘ ʞʦʨʩʪʢʝ ʜʦʪʨʠʤʘʥʥʷ ʤʝʪʦʜʫ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʙʫʜʦʚʘ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʩʪʽʚ, ʚ̔ʥ ʩʢʣʘʜʥʠʡ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʣʷ ʬʫʥ-
ʢʮʽʦʥʘʣʴʥʦ ʩʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ, ʦʩʢʽʣʴʢʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʠʯʠʥ ʫʩʢʣʘʜ-
ʥʶʻʪʴʩʷ ʛʨʘʬ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚô̫ ʟʢʽʚ, ʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʤʝ-
ʞʝʥʴ ʧʦʪʨʝʙʫʻ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʧʨʦʤʽʞʥʠʭ ʚʫʟʣʽʚ. 
ʋ ʤʝʪʦʜʽ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʧʦʜʽʣʫ ʤʥʦʞʠʥʘ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʬʫʥʢʮʽʾ, ʦɦ ʫʪʚʦʨʶʶʪʴ ʾʾ ʚʭʽʜʥʠʡ ʧʨʦʩʪʽʨ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʥʘʙʽʨ ʧʽʜ-
ʤʥʦʞʠʥ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚ ʢʦʞʥʫ ʧʽʜʤʥʦʞʠʥʫ ʧʦʪʨʘʧʣʷʶʪʴ ʟʥʘʯʝʥ-
ʥ,̫ ʝʢʚʽʚʘʣʝʥʪʥʽ ʦʜʠʥ ʦʜʥʦʤʫ ʟ ʧʦʛʣʷʜʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʩʪʘʭ ʜʣʷ 
ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ. ʊʝʩʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʝʢ-
ʚʽʚʘʣʝʥʪʥʠʭ ʟʥʘʯʝʥʴ, ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦʛʦ ʢʣʘʩʫ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ,  
ʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʜʦʩʠʪʴ ʚʠʙʨʘʪʠ ʣʠʝh ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʟ ʥʠʭ.  
ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʝʢʚʽʚʘʣʝʥ-

ʪʥʦʛʦ ʧʦʜʽʣʫ. ʋ ʥʴʦʤʫ ʜʘʥʽ ʚʠʙʠʨʘʶʪʴʩʷ ʥʘ ʤʝʞʘʭ ʚʭʽʜʥʦʾ ʦʙʣʘʩʪʽ, 
ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʚʽʜʤʦʚ ʩʧʨʠʯʠʥʷʶʪʴʩʷ ʜʝʬʝʢʪʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 
ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʭʦʜʽʚ.  

ʇʨʦʩʪʝ ʨʦʟʰʠʨʝʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ï ʪʝʩʪʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ, ʢʦʣʠ ʪʝʩ-

ʪʦʚʽ ʜʘʥʽ ʚʠʙʠʨʘʶʪʴʩʷ ʪʘʢʦʞ ʽ ʧʦʟʘ ʦʙʣʘʩʪʶ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚʽʜʤʦʚʦʩ-

ʪʽʡʢʦʩʪʽ ʧʨʦʛʨʘʤʠ ʜʦ ʥʝʧʨʠʧʫʩʪʠʤʠʭ ʚʭʦʜʽʚ. 
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ʄʝʪʦʜʠ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʧʦʜʽʣʫ ʡ ʘʥʘʣʽʟʫ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʚʘ-

ʞʘʶʪʴʩʷ ʙʘʟʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʽ ʟʘʩʪʦʩʦ-

ʚʫʁʪɹʩʷ ʨʘʟʦʤ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘʙʦʨʫ ʪʝʩʪʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ  

ʪʝʩʪʫʚʘʥʥʷ. 

ʈʦʟʚʠʪʢʦʤ ʮʠʭ ʤʝʪʦʜʽʚ  ̒ ʤʝʪʦʜ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʧʝʮʠ- 

ʬʽʢʘʮʽʷʭ ʬʫʥʢʮʽʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ ʧʦʙʫʜʦʚʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ 

ʧʦʜʽʣ ʚʭʽʜʥʦʛʦ ʧʨʦʩʪʦʨʫ ʬʫʥʢʮʽʡ ʥʘ ʧʝʚʥʽ ʢʘʪʝʛʦʨʽʾ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦ-

ʣʷʛʘʻ ʚ ʨʷʜʽ ʧʦʩʣʽʜʦʚʥʠʭ ʜʝʢʦʤʧʦʟʠʮʽʡ ʬʫʥʢʮʽʾ, ʧʦʯʠʥʘʶʯʠ ʟ ʚʠʭʽʜʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʽ ʟʘʢʽʥʯʫʶʯʠ ʦʢʨʝʤʠʤʠ ʜʝʪʘʣʷʤʠ ʢʦʞ-

ʥʦʾ ʪʝʩʪʦʚʘʥʦʾ ʧʨʦʮʝʜʫʨʠ, ʽ ʩʪʚʦʨʝʥʥʽ ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʝʩʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʠʜʽʣʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ ʪʘ ʫʤʦʚʠ  

ʾʾ ʚʠʢʦʥʘʥʥʷ.  

ʋ ʤʝʪʦʜʽ ʪʝʩʪʫʚʘʥʥʷ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʩʪʘʥʘʤʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʧʦʜʘ-

ʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʦʜʝʣʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʩʽ ʤʦʞʣʠʚʽ ʩʪʘʥʠ ʾʾ ʚʠʢʦʥʘʥʥʷ, 

ʧʝʨʝʭʦʜʠ ʤʽʞ ʮʠʤʠ ʩʪʘʥʘʤʠ, ʧʦʜʽʾ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʝʨʝʭʦʜʠ, ʽ ʧʦ-

ʜʘʣʴʰʽ ʜʽʾ ʟ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ, ʟʫʤʦʚʣʝʥʽ ʮʠʤʠ ʧʝʨʝʭʦʜʘʤʠ. 

ʆʧʠʩ ʩʧʝʮʠʬʽʢʘʮʽʡ ʬʦʨʤʘʣʴʥʦʶ ʤʦʚʦʶ ʤʘʻ ʚʠʟʥʘʯʝʥʠʡ ʩʠʥʪʘʢ-

ʩʠʩ ʽ ʩʝʤʘʥʪʠʢʫ ʪʘ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʫʚʘʪʠ ʥʘ ʾʭ ʦʩʥʦʚʽ  

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʝʩʪʠ ʽ ʚʦʜʥʦʯʘʩ ʟʘʙʝʟʧʝʯʫʻ ʝʪʘʣʦʥ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɯʩʥʫʻ ʨʷʜ ʤʝʪʦʜʽʚ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʽʚ ʟ ʬʦʨʤʘʣʴʥʠʭ ʩʧʝ-

ʮʠʬʽʢʘʮʽʡ. ɿʛʘʜʘʥʽ ʤʝʪʦʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʥʘʣʝʞʘʪʴ 

ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ (ʩʪʦʭʘʩʪʠʯ-

ʥʠʭ) ʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ʋ ʨʘʟʽ ʚʠʧʘʜʢʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥ ̫ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʪʝʩʪʽʚ ʚʠʙʠʨʘʶʪʴʩʷ 

ʚʠʧʘʜʢʦʚʦ. ʗʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʤʦʞʫʪʴ ʟʘʩʪʦ-

ʩʦʚʫʚʘʪʠʩʷ ʜʘʪʯʠʢʠ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ. ɼʣʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʦʛʨʘʤ  

ʪʝʩʪʫʚʘʣʴʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʠʧʘʜʢʦʚʫ ʢʦʤʙʽʥʘʮʽʶ ʜʽʡ ʽʟ ʧʨʦʛʨʘʤʦʶ, 

ʥʘʤʘʛʘʶʯʠʩʴ ʚʠʷʚʠʪʠ ʦʙʣʘʩʪʽ ʾʾ ʥʝʩʪʽʡʢʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

12.2.3. ʄʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ,  
ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʢʦʜʫ 

ʋ ʪʨʘʜʠʮʽʡʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʨʫʢʪʫʨʥʽ ʤʝʪʦʜʠ ʥʘʣʝʞʘʪʴ ʜʦ ʤʝ-

ʪʦʜʽʚ çʙʽʣʦʛʦ ʷʱʠʢʘè. ɿʛʽʜʥʦ ʽʟ ʮʠʤʠ ʤʝʪʦʜʘʤʠ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʠ 

ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ ʥʘʧʨʷʤʣʝʥʦʛʦ ʛʨʘʬʫ, ʫ ʷʢʦʤʫ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʧʦ-

ʪʦʢʠ ʢʝʨʫʚʘʥʥʷ ʘʙʦ ʧʦʪʦʢʠ ʜʘʥʠʭ. ɺʽʜʧʦʚʽʜʥʦ ʤʝʪʦʜʠ ʜʽʣʷʪʴʩʷ ʥʘ 

ʜʚʽ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ: ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʦʢʫ ʢʝʨʫʚʘʥʥʷ (ʰʣʷʭʽʚ) ʽ ʪʝʩ-

ʪʫʚʘʥʥʷ ʧʦʪʦʢʽʚ ʜʘʥʠʭ. ʄʝʪʦʜʠ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ ʽ 

ʦʧʠʩʘʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ [14-19; 23]. 
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ʋ ʤʝʪʦʜʘʭ ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʦʢʫ ʢʝʨʫʚʘʥʥʷ ʜʘʥʽ ʽʟ ʚʭʽʜʥʦʛʦ ʧʨʦʩ-

ʪʦʨʫ ʚʠʙʠʨʘʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʧʦ-

ʢʨʠʪʪʷ ʢʦʜʫ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ: 

ʊʝʩʪʫʚʘʥʥʷ ʨʷʜʢʽʚ. ɺʠʙʠʨʘʶʪʴʩʷ ʜʘʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦ-

ʥʘʥʥʷ ʚʩʽʭ ʨʷʜʢʽʚ (ʦʧʝʨʘʪʦʨʽʚ) ʧʨʦʛʨʘʤʠ. ʎʝʡ ʤʝʪʦʜ ʥʘʡʩʣʘʙʢ̔ ʠhʡ 

ʢʨʠʪʝʨʽʡ ʧʦʢʨʠʪʪʷ, ʥʘʟʚʘʥʠʡ çʧʦʢʨʠʪʪʷʤ ʨʜ̫ʢʽʚè, ʽ ʧʨʠʡʥʷʪʥʠʡ ʜʣʷ 

ʧʨʦʛʨʘʤ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʣʦʛʽʯʥʠʭ ʫʤʦʚ ʽ ʮʠʢʣʽʚ. 

ʊʝʩʪʫʚʘʥʥʷ ʨʦʟʛʘʣʫʞʝʥʴ. ɺʠʙʠʨʘʶʪʴʩʷ ʜʘʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʢʦʥʘʥʥʷ ʰʣʷʭʽʚ, ʚʠʜʽʣʶʚʘʥʠʭ ʫ ʧʨʦʛʨʘʤʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʛʽʯʥʠʭ 

ʫʤʦʚ, ʱʦ ʥʘʙʫʚʘʶʪɹ ʟʥʘʯʝʥʥʷ çʊʘʢè ʽ çʅʽè. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʟʛʘʣʫ-

ʞʝʥʥʷ ʜʦʩʠʪʴ ʜʚʦʭ ʪʝʩʪʽʚ (ʷʢʱʦ A<B ʽ ̫ʢʱʦ A > B):  

if (A<B) then 

else 

endif. 

ɼʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʢʨʠʪʝʨʽʶ ʧʦʢʨʠʪʪʷ ʨʷʜʢʽʚ ʜʦʩʠʪʴ ʚʠʢʦʥʘʪʠ 

ʦʜʠʥ ʽʟ ʮʠʭ ʜʚʦʭ ʪʝʩʪʽʚ. 

ʊʝʩʪʫʚʘʥʥʷ ʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʗʢʱʦ ʨʦʟʛʘʣʫʞʝʥʥʷ ʚ ʧʨʦʛʨʘʤʽ ʫʪʚʦ-

ʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʭ ʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʜʘʥʽ ʜʣʷ 

ʾʭ ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʙʠʨʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ ʚʩʽ 

ʟʥʘʯʝʥʥʷ ʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʚʥʦʾ ʧʝʨʝʚʽʨʢʠ ʣʦʛʽʯʥʦʾ 

ʫʤʦʚʠ 

if (A<B and C = 1) then 

else 

endif 

ʥʝʦʙʭʽʜʥʦ ʚʞʝ ʯʦʪʠʨʠ ʪʝʩʪʠ (ʦʜʠʥ ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʫʤʦʚʘ ʚʠʢʦʥʫ-

ʻʪʴʩʷ, ʽ ʪʨʠ ʜʣʷ ʽʥʰʠʭ ʚʠʧʘʜʢʽʚ): 

A < B, C = 1; 

A < B, C  ̧1; 

A ² B, C=1; 

A ² B, C 1̧. 

ʎʝʡ ʤʝʪʦʜ ʜʘʻ ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʡ ʢʨʠʪʝʨʽʡ ʧʦʢʨʠʪʪʷ ʢʦʜʫ  

ʧʨʦʛʨʘʤʠ - ʢʨʠʪʝʨʽʡ çʣʦʛʽʯʥʽ ʫʤʦʚʠè. ʇʨʦʪʝ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʢʨʠ-

ʪʝʨʽʶ ʧʦʢʨʠʪʪʷ ʨʷʜʢʽʚ ʜʦʩʠʪʴ ʦʜʥʦʛʦ ʪʝʩʪʫ, ʘ ʜʣʷ ʧʦʢʨʠʪʪʷ ʨʦʟʛʘ-

ʣʫʞʝʥʴ ï ʜʚʦʭ. 

ʊʝʩʪʫʚʘʥʥʷ ʮʠʢʣʽʚ. ʊʝʩʪʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʢʦʞʥʦʛʦ 

ʮʠʢʣʫ ʥʘ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʥʷʭ ʟʤʽʥʥʠʭ ʮʠʢʣʫ ʽ ʚ ʾʭ ʩʝʨʝʜʠʥʽ (ʜʣʷ 

ʪʝʩʪʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʮʠʢʣʠ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʧʦʟʘ ʛʨʘʥʠʯʥʠʤʠ ʟʥʘ-

ʯʝʥʥʷʤʠ). ʎʝʡ ʤʝʪʦʜ ʜʘʻ ʢʨʠʪʝʨʽʡ ʧʦʢʨʠʪʪʷ, ʥʘʟʚʘʥʠʡ çʚʩʽ ʮʠʢʣʠè. 
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ʋ ʤʝʪʦʜʽ ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʦʢʫ ʜʘʥʠʭ ʪʝʩʪʦʚʽ ʜʘʥʽ ʚʠʙʠʨʘʶʪʴʩʷ ʪʘʢʠʤ 
ʯʠʥʦʤ, ʱʦʙ ʚʽʜʩʪʝʞʠʪʠ ʰʣʷʭʠ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʚ ʧʨʦʛʨʘʤʽ ʚʽʜ ʧʨʠʟʥʘ-
ʯʝʥʥʷ ʟʥʘʯʝʥʴ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʜʣʷ ʚʩʽʭ ʟʤʽʥʥʠʭ). ʎʝʡ 
ʤʝʪʦʜ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʩʪʽʚ, ʪʦʤʫ ʥʘ ʧʨʘʢʪʠʮʽ ʪʨʘʩʫʶʪʴʩʷ 
ʣʠʰʝ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ, ʥʘ-
ʧʨʠʢʣʘʜ, ʩʪʘʥʦʚʣʷʪʴ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʦʧʝʨʘʮʽʷʭ 
ʜʽʣʝʥʥʷ (ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʙʽʛʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʽʣʴʥʠʢʘ ʚ 
0!), ʫʤʦʚʠ ʽ ʮʠʢʣʠ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ. ʄʝ-
ʪʦʜ ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʦʢʫ ʜʘʥʠʭ ʤʦʞʝ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʰʫʢʫ 
ʧʦʤʠʣʦʢ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʚʘʞʢʦ, ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʨʫʢʪʫʨʥʽ ʤʝʪʦʜʠ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʨʚ̔ʥʽ 

ʤʦʜʫʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʾʾ ʨʦʟʨʦʙʥʠʢʦʤ ʽ ʯʝʨʛʫʶʪʴʩʷ ʟ  
ʥʘʣʘʛʦʜʞʝʥʥʷʤ, ʭʦʯʘ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʽ ʫ ʧʨʦʮʝʩʘʭ ʚʝ-
ʨʠʬʽʢʘʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʢʨʠʪʠʯʥʠʭ ʧʨʦʛʨʘʤ. 
ʄʝʪʦʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʽ, ʘ ʷʢ ʚʟʘʻʤʦʜʦʧʦʚʥʷʣʴʥʽ, ʦʩʢʽʣʴʢʠ 
ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʝʩʪʽʚ 
ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʦʤʠʣʦʢ. 

12.2.4. ʄʝʪʦʜʠ ʥʘʧʨʷʤʣʝʥʦʛʦ ʧʦʰʫʢʫ ʧʦʤʠʣʦʢ 

ʎʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʩʪʽʚ, ʩʧʝʮʽʘʣʴ-
ʥʦ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʜʝʷʢʠʭ ʪʠʧʽʚ. 
ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ: 
ï ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʠ (error guessing); 
ï ʧʽʜʩʽʚ ʧʦʤʠʣʦʢ (error seeding); 
ï ʤʫʪʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ (mutation testing). 
ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʫ ʚʠʩʫʚʘʥʥʷ ʧʨʠʧʫʱʝʥʴ ʧʨʦ ʧʦʤʠʣʢʠ ʥʘ ʧʜ̔ʩ-

ʪʘʚʽ çʽʩʪʦʨʠʯʥʦʾè ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʤʠʣʢʠ, ʚʠʷʚʣʝʥ ̔ ʫ ʧʦʜʽʙʥʠʭ 
ʧʨʦʛʨʘʤʘʭ, ʜʦʩʚʽʜʫ ʪʝʩʪʫʚʘʣʴʥʠʢʘ, ʘ ʪʘʢʦʞ ʢʘʪʘʣʦʛʽʚ ʚʽʜʦʤʠʭ ʧʦ-
ʤʠʣʦʢ, ʩʢʣʘʜʘʻʪʴʩʷ ʩʧʠʩʦʢ ʤʦʞʣʠʚʠʭ ʧʦʤʠʣʦʢ ʽ ʧʦʤʠʣʢʦʚʠʭ ʩʠʪʫʘ-
ʮʽʡ. ʇʨʠʢʣʘʜʠ ʤʦʞʣʠʚʠʭ ʪʠʧʽʚ ʧʦʤʠʣʦʢ ʧʦʜʘʥʦ ʚ ʨʽʟʥʠʭ ʧʫʙʣʽʢʘʮ̔-
ʷʭ. ʆʜʥʠʤ ʟ çʢʣʘʩʠʯʥʠʭè ʧʨʠʢʣʘʜʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʻ ʧʝʨʝʚʽʨ-
ʢʘ ʜʽʣʝʥʥʷ ʥʘ 0. ʋ ʪʨʘʜʠʮʽʡʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʝʪʦʜ ʥʘʣʝʞʠʪʴ ʜʦ ʢʘ-
ʪʝʛʦʨʽʾ ʤʝʪʦʜʽʚ çʯʦʨʥʦʛʦ ʷʱʠʢʘè. 
ʄʝʪʦʜʠ ʧʽʜʩʽʚʫ ʧʦʤʠʣʦʢ ʽ ʤʫʪʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʚʞʝ ʚʠʢʦʥʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ʋ ʪʨʘʜʠʮʽʡʥʽʡ 
ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʤʝʪʦʜʽʚ çʙʽʣʦʛʦ ʷʱʠʢʘè. 

ʋ ʤʝʪʦʜʽ ʧʽʜʩʽʚʫ ʧʦʤʠʣʦʢ ʫ ʢʦʜ, ʧʨʦʪʝʩʪʦʚʘʥʠʡ ʥʘ ʧʝʚʥʦʤʫ ʥʘ-

ʙʦʨʽ ʪʝʩʪʽʚ, ʩʧʝʮʽʘʣʴʥʦ ʚʥʦʩʠʪʴʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʘ ʧʦ-
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ʪʽʤ ʧʨʦʛʨʘʤʘ ʧʦʚʪʦʨʥʦ ʪʝʩʪʫʻʪʴʩʷ. ʗʢʱʦ ʧʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥ ̫ʚʠʚ̫-

ʣʷʶʪʴʩʷ ʥʝ ʚʩʽ ʚʥʝʩʝʥʽ ʧʦʤʠʣʢʠ, ʥʘʙʽʨ ʪʝʩʪʽʚ ʚʚʘʞʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪ-

ʥʽʤ. ɺʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʫʥʝʩʝʥʠʭ ʧʦʤʠʣʦʢ ʜʦ ʟʘʛʘʣʴ-

ʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʥʝʩʝʥʠʭ ʧʦʤʠʣʦʢ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʤ 

ʚʽʜʥʦʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʟʥʘʡʜʝʥʠʭ ʨʝʘʣʴʥʠʭ ʧʦʤʠʣʦʢ ʜʦ ʟʘʛʘʣʴʥʦ ʾ

ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ, ʱʦ ʫʪʨʠʤʫʶʪʴʩʷ ʚ ʧʨʦʛʨʘʤʽ. ʗʢʱʦ ʚʠʷʚʣʝʥʽ ʚʩʽ 

ʚʥʝʩʝʥʽ ʧʦʤʠʣʢʠ, ʪʦ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʘʙʽʨ ʪʝʩʪʽʚ ʜʦʩʪʘʪʥʽʡ ʘʙʦ ʱʦ 

ʮʽ ʧʦʤʠʣʢʠ ʙʫʣʦ ʥʘʜʪʦ ʣʝʛʢʦ ʟʥʘʡʪʠ. 

ʋ ʨʘʟʽ ʤʫʪʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥ ̫ʩʪʚʦʨʶʻʪʴʩʷ ʙʘʛʘʪʦ ʢʦʧʽʡ ʦʩʥʦʚ-

ʥʦʾ ʧʨʦʛʨʘʤʠ, ʫ ʢʦʞʥʫ ʟ ʷʢʠʭ ʚʥʦʩʠʪʴʩʷ ʥʝʚʝʣʠʢʘ ʟʤʽʥʘ, ʥʘʟʚʘʥʘ 

çʤʫʪʘʮʽʻʶè, ʜʣʷ ʽʤʽʪʘʮʽʾ ʧʦʤʠʣʢʠ ʚ ʦʧʝʨʘʪʦʨʽ ʘʙʦ ʦʧʝʨʘʥʜ,̔ ʱʦ ʥʝ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʩʠʥʪʘʢʩʠʯʥʽʡ ʢʦʨʝʢʪʥʦʩʪʽ ʧʨʦʛʨʘʤʠ. ʂʦʞʥʘ ʢʦʧʽʷ 

ʪʝʩʪʫʪ̒ɹʩʷ ʥʘ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʩʘʤʦʤʫ ʥʘʙʦʨʽ ʪʝʩʪʽʚ. ʗʢʱʦ ʚ ʧʨʦʮʝʩʽ 

ʪʝʩʪʫʚʘʥʥʷ ʚʩʽ ʚʥʝʩʝʥʽ ʟʤʽʥʠ ʚʠʷʚʣʝʥʽ, ʧʨʦʛʨʘʤʘ ʚʚʘʞʘʻʪʴʩʷ ʧʨʦʪʝ-

ʩʪʦʚʘʥʦʶ ʘʜʝʢʚʘʪʥʦ ʽ ʢʦʨʝʢʪʥʦ (ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʨʘʥʽ-

ʰʝ ʥʝ ʚʠʷʚʣʝʥʽ ʧʦʤʠʣʢʠ). ɼʣʷ ʪʦʛʦ ʱʦʙ ʤʝʪʦʜ ʙʫʚ ʝʬʝʢʪʠʚʥʠʤ ʫ 

ʚʠʚ̫ʣʝʥʥʽ ʧʦʤʠʣʦʢ, ʧʦʪʨʽʙʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʫʪʘʥʪʽʚ, ʱʦ ʤʦʞʣʠ-

ʚʦ ʣʠʰʝ ʚ ʨʘʟʽ ʘʚʪʦʤʘʪʠʯʥʦ ʾʾʭ ʛʝʥʝʨʘʮʽʾ. 

12.2.5. ʄʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ  
ʥʘ ʘʥʘʣʽʟʽ ʦʯʽʢʫʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʎ̫  ʢʘʪʝʛʦʨʽ ̫ʤʽʩʪʠʪʴ ʜʚʘ ʦʩʥʦʚʥ ̔ʤʝʪʦʜʠ: 

ï ʩʪʘʪʠʩʪʠʯʥʝ ʪʝʩʪʫʚʘʥʥʷ; 

ï ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʦʧʝʨʘʮʽʡʥʠʤ ʧʨʦʬʽʣʝʤ. 

ɿʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʩʪʽʚ 

ʚʠʙʠʨʘʶʪʴʩʷ ʽʟ ʚʭʽʜʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʪʦʪʠ ʾʭ ʧʦʷʚʠ ʚ 

ʤʘʡʙʫʪʥʽʭ ʩʮʝʥʘʨʽʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥ ̫ʪʝʩ-

ʪʽʚ ʬʽʢʩʫʶʪʴʩʷ ʤʦʤʝʥʪʠ ʚʽʜʤʦʚ ʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʽʥʪʝʨʚʘʣʠ ʤʽʞ ʚʽʜʤʦ-

ʚʘʤʠ MTBF (Mean Time Between Failure) ʟʘʟʚʠʯʘʡ ʚ ʦʜʠʥʠʮʷʭ ʧʨʦʮʝ-

ʩʦʨʥʦʛʦ ʯʘʩʫ (CPU) ʘʙʦ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ. ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʤʝʥʪʫ ʟʘ-

ʚʝʨʰʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ. ʄʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʩʠʩʪʝʤʥʦʛʦ ʪʝʩ-

ʪʫʚʘʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʡ ʧʨʦʛʨʘʤʠ, ʘ 

ʪʘʢʦʞ ʤʦʤʝʥʪʽʚ ʚʽʜʤʦʚ ʫ ʢʦʜ ʚʩʪʘʚʣʷʶʪʴʩʷ ʢʦʤʘʥʜʠ-ʣʽʯʠʣʴʥʠʢʠ. 

ʊʝʩʪʫʚʘʥʥʷ ʟʘ ʦʧʝʨʘʮʽʡʥʠʤ ʧʨʦʬʽʣʝʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ʤʝ-

ʪʦʜʦʣʦʛʽʾ ʽʥʞʝʥʝʨʽʾ ʥʘʜʽʡʥʦʩʪʽ (SRE ï Software Reliability Engineering) ʽ 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʪʦʜʦʤ SRET (Software Reliability Engineered Testing). 

ʄʝʪʦʜʦʣʦʛʽʷ SRE ʦʭʦʧʣʶʻ ʧʦʚʥʠʡ ʮʠʢʣ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩ-



 295 

ʪʝʤ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ, ʘ ʪʝʩʪʫʚʘʥʥʷ SRET (ʱʦ ʻ 

ʧʦ ʩʫʪʽ ʩʪʘʪʠʩʪʠʯʥʠʤ) ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʽʦʨʠʪʝʪʘʭ ʚʭʦʜʽʚ ʥʝ ʣʠʰʝ ʟʘ 

ʯʘʩʪʦʪʦ ,ʁ ʘʣʝ ʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʨʠʪʠʯʥʦʩʪʽ ʬʫʥʢʮʽʡ, ʨʝʞʠʤʽʚ ʽ ʥʘʩʣʽʜ-

ʢʽʚ ʚʽʜʤʦʚ ʩʠʩʪʝʤ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʦ ʢʘʪʝʛʦʨʽʾ ʤʝʪʦʜʽʚ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʦʯʽʢʫʚʘʥʦʛʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʦʞ ʤʝʪʦʜ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʤʦ-

ʞʣʠʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʦʞʣʠʚʠʭ 

ʩʮʝʥʘʨʽʾʚ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘ ʮʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʪʝʩ-

ʪʫʚʘʥʥʷ (test-cases). ʎʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʩʽʭ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫ-

ʤʝʥʪʘʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤ, ʱʦ ʤʘʶʪʴ 

ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ (ʽʥʩʪʨʫʤʝʥʪʠ Capture-Replay). ɺʽʥ ʪʘʢʦʞ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʦʧʫʣʷʨʥʽʡ ʤʝʪʦʜʦʣʦʛʽʾ RUP (Rational Unify Process) 

[33], ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʩʮʝʥʘʨʽʾ ʪʝʩʪʫʚʘʥʥʷ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʘʥʘ-

ʣʽʟʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʥʘʙʦʨʦʤ çʙʽʟʥʝʩ-ʩʮʝʥʘʨʽʾʚè (use-cases). 

ʊʝʩʪʫʚʘʥʥʷ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤ (ʆʆʇ). ʉʧʝʮʠʬʽʢʘ 

ʪʝʩʪʫʚʘʥʥʷ ʆʆʇ ʧʦʚô̫ ʟʘʥʘ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʟ: 

ï ʽʪʝʨʘʮʽʡʥʠʤ ʽʥʢʨʝʤʝʥʪʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ, ʱʦ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʽ ʨʝʛʨʝʩʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ; 

ï ʧʦʜʽʡʥʦ-ʢʝʨʦʚʘʥʦʶ ʧʨʠʨʦʜʦʶ ʆʇʇ, ʱʦ ʧʦʪʨʝʙʫʻ ʪʝʩʪʫʚʘʥʥʷ ʥʝ 

ʣʠʰʝ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʠ, ʘʣʝ ʽ ʾʾ ʧʦʚʦʜʞʝʥʥʷ. 

ʅʘ ʤʦʜʫʣʴʥʦʤʫ ʨʽʚʥʽ ʚʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʥʦʤʥʝ ʪʝʩʪʫʚʘʥʥʷ ʢʣʘʩʽʚ: ʾʭ 

ʩʪʨʫʢʪʫʨʠ ʽ ʤʝʪʦʜʠ (ʬʫʥʢʮʽʡ-ʯʣʝʥʽʚ) ʢʣʘʩʫ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʢʦʜʽ. 

ʅʘ ʨʽʚʥʽ ʽʥʪʝʛʨʘʮʽʾ ʢʣʘʩʽʚ ʚʠʢʦʥʫʪʁʴʩʷ ʪʝʩʪʫʚʘʥʥʷ ʽʻʨʘʨʭʽʾ ʩʧʘʜʢʫ-

ʚʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. ʇʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ ʚʩʽ 

ʤʦʞʣʠʚʽ ʟʦʚʥʽʰʥʽ ʚʠʢʣʠʢʠ ʤʝʪʦʜʽʚ ʢʣʘʩʫ ï ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʽ ʨʦʟʨʘʭʫʥ-

ʢʠ, ʪʘʢ ʽ ʚʠʢʣʠʢʠ, ʽʥʽʮʽʡʦʚʘʥʽ ʦʪʨʠʤʘʥʥʷʤ ʧʦʚʽʜʦʤʣʝʥʴ. ʌʦʨʤʘʣʴʥʠʤʠ 

ʤʦʜʝʣʷʤʠ ʻ ʤʦʜʝʣʴ ʢʣʘʩʽʚ ʇɿ ʽ ʤʦʜʝʣʽ ʢʦʞʥʦʛʦ ʢʣʘʩʫ. 

ʅʘ ʨʽʚʥʽ ʩʠʩʪʝʤʠ ʟʘʩʪʦʩʦʚʫʪʁʴ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʩʮʝʥʘʨʽʷʤʠ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ (use-cases) ï ʧʦʯʠʥʘʶʯʠ ʟ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʇʉ. ʆʩ-

ʥʦʚʥʽ ʤʝʪʦʜʠ (ʧʽʜʭʦʜʠ) ʪʝʩʪʫʚʘʥʥʷ ʆʆʇ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 12.1. 

ʊʘʙʣʠʮʷ 12.1 
ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ ʆʆʇ 

ɿʘʚʜʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʄʝʪʦʜʠ/ʧʽʜʭʦʜʠ 

ʈʦʟʨʦʙʣʝʥʥʷ  

ʪʝʩʪʦʚʠʭ ʥʘʙʦʨʽʚ (test-case) 

ʊʝʩʪʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʤʠʣʢʘʭ  

(ʰʘʙʣʦʥʘʭ ʧʦʤʠʣʦʢ)  

ʊʝʩʪʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʮʝʥʘʨʽʷʭ  

ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 12.1 

ɿʘʚʜʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʄʝʪʦʜʠ/ʧʽʜʭʦʜʠ 

ʊʝʩʪʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʪʨʫʢʪʫʨʠ ʢʣʘʩʫ 

ʉʪʦʭʘʩʪʠʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ʢʣʘʩʽʚ.  

ɽʢʚʽʚʘʣʝʥʪʥʠʡ ʧʦʜʽʣ ʥʘ ʨʽʚʥʽ ʢʣʘʩʫ. 

ʊʘʙʣʠʮʽ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ 

ʊʝʩʪʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ  

ʢʣʘʩʽʚ 

ʉʪʦʭʘʩʪʠʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ʢʣʘʩʽʚ. 

ɽʢʚʽʚʘʣʝʥʪʥʠʡ ʧʦʜʽʣ ʥʘ ʨʽʚʥʽ ʢʣʘʩʽʚ. 

ʊʝʩʪʫʚʘʥʥʷ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʩʪʘʥʘʤʠ 

 
ʇʘʨʘʜʠʛʤʘ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʢʦʤʧʦʥʝʥʪʥʘ ʧʨʦʛʨʘʤ-

ʥʘ ʽʥʞʝʥʝʨʽʷ ï ʚʽʜʥʦʩʥʦ ʥʦʚʽ ʥʘʧʨʷʤʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʢʦʥʮʝʧʮʽʷʭ 
ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ. ʆʩʥʦʚʥʽ ʦʩʦʙ-
ʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʟ ʽʩʥʫʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘʢʽ: 
ï ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟ ʢʦʤʧʦʥʝʥʪʽʚ (ʬʘʢ-

ʪʠʯʥʦ ʩʢʣʘʜʘʥʥʷ) ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʩʘʤʠʭ ʢʦʤ-
ʧʦʥʝʥʪʽʚ; 
ï ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ ʧʦʰʫʢ (ʧʨʠʜʙʘʥʥʷ) 

ʧʦʪʨʽʙʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; ʾʭ ʘʜʘʧʪʘʮʽʶ ʽ ʪʝʩʪʫʚʘʥʥʷ; 
ï ʦʩʥʦʚʥʽ ʟʫʩʠʣʣʷ ʚ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʽʥʪʝʛʨʘʮʽʾ 

(çʚʙʫʜʦʚʫʚʘʥʥʽè) ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʧʨʦʝʢʪʦʚʘʥʫ ʩʠʩʪʝʤʫ. 
ʂʦʤʧʦʥʝʥʪʥʝ ʪʝʩʪʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʽʚ : 
ï ʪʝʩʪʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ ʚ ʽʟʦʣʷʮʽʾ (ʘʚʪʦʥʦʤʥʝ); 
ï ʪʝʩʪʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʩʢʣʘʜʘʥʥʷ; 
ï ʩʠʩʪʝʤʥʝ ʪʝʩʪʫʚʘʥʥʷ. 
ʊʝʩʪʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ ʚ ʽʟʦʣʷʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥ ̫

ʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʂʨʽʤ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʪʝʩʪʫʚʘʥʥʷ ʢʦʨʝʢʪ-
ʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ, ʪʝʩʪʫʶʪʴʩʷ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠ-
ʩʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ ʟʘ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʩʝʨʝʜʦʚʠʱ. 
ʊʝʩʪʫʚʘʥʥʷ web-ʜʦʜʘʪʢʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʥʘ ʪʨʴʦʭ ʦʩʥʦʚ-

ʥʠʭ ʬʘʢʪʦʨʘʭ: ʤʦʜʝʣ ̔ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʩʧʝʮʠʬʽʮ ̔ʦʙô̒ ʢʪʽʚ (ʘʨʭʽʪʝ-
ʢʪʫʨ̔ ʜʦʜʘʪʢʘ) ʽ ʚʘʞʣʠʚʦʩʪ̔ ʪʝʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʷʢʦʩʪʽ (ʙʝʟʧʝʢʠ, ʢʦʥʬʽʛʫʨʘʮʽʾ, ʧʨʦʜʫʢʪʠʚʥʦʩʪ̔ ʽ ʪ. ʽʥ.). 
ʊʝʩʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʚʞʜʠ ʚʢʣʶ-

ʯʘ̒ ʪʝʩʪʫʚʘʥʥʷ ʟʨʫʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 
ʩʪʘʥʜʘʨʪʘʤ ʧʦʜʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, Windows), ʘ ʪʘʢʦʞ ʪʝʩʪʫʚʘʥʥʷ 
ʢʦʥʬʽʛʫʨʘʮʽʾ (ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ʤʦʥʽʪʦʨʽʚ). ʇʨʦʮʝʩ ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʨʦ-
ʝʢʪʫʚʘʥʥʷ ʪʝʩʪʽʚ ʩʠʩʪʝʤʘʪʠʟʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʥʪʨʦʣʴʥʠʭ  
ʟʘʧʠʪʘʥ,ɹ ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ 
ʧʝʨʝʚʽʨʮʽ. 
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ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ. ɹʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦ-

ʣʦʛʽʡ, ʫʩʢʣʘʜʥʝʥʥʷ ʾʭ ʘʨʭʽʪʝʢʪʫʨʠ, ʚʟʘʻʤʦʜʽʷ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʦʨʽʜʥʠʭ 

ʤʝʨʝʞ ʙʘʛʘʪʦʨʘʟʦʚʦ ʟʙʽʣʴʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʽʥʪʝʨʬʝʡʩʽʚ, ʱʦ ʧʽʜʣʷʛʘ-

ʪʁʴ ʪʝʩʪʫʚʘʥʥʶ. 

ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʧʦʣʷʛʘʻ ʫ ʪʝʩʪʫʚʘʥʥʽ: 

ï ʚʽʜʧʦʚʽʜʥʦʩʪʽ (ʘʪʝʩʪʘʮʽʡʥʝ); 

ï ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

ï ʩʧʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ; 

ï ʚʟʘʻʤʦʜʽʾ; 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ; 

ï ʤʦʥʽʪʦʨʠʥʛʫ. 

ʊʝʩʪʫʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʜʘʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ï ʮʝ ʩʪʘʥʜʘʨ-

ʪʠʟʦʚʘʥʠʡ ʽ ʧʦʰʠʨʝʥʠʡ ʤʝʪʦʜ ʧʝʨʝʚʽʨʢʠ ʢʦʨʝʢʪʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʪʦʢʦʣʫ. ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʧʽʜʭʦʜʽʚ ʜʦ ʪʝʩʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʨʦʪʦʢʦʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ETSI, ITU-T 

ʽ ISO. ʆʩʥʦʚʥʠʡ ʜʦʢʫʤʝʥʪ ï ʩʪʘʥʜʘʨʪ ISO 9646:1994 [33]. 

ʇʨʦʪʝ ʦʜʥʝ ʣʠʰʝ ʪʝʩʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʝ ʤʦʞʝ ʛʘʨʘʥʪʫʚʘʪʠ 

ʧʦʚʥʦʾ ʢʦʨʝʢʪʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ, ʪʦʤʫ ʱʦ ʥʝ ʧʨʠʧʫʩʢʘʻ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʩʪʫʚʘʥʥʷ çʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤè ʽ ʧʝʨʝʚʽʨʢʫ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫ 

ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʩʧʝʮʠʬʽʢʘʮʽʾ. ʊʦʤʫ 

ʧʦʨʷʜ ʟ ʥʠʤ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʡ ʽʥʰʽ ʚʠʜʠ ʪʝʩʪʫʚʘʥʥʷ. 

ʊʝʩʪʫʚʘʥʥʷ ʩʧʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷʤ ʝʪʘʣʦʥʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʪʝʩʪʫʚʘʥ-

ʥ,̫ ʱʦ ʽʤʽʪʫʻ ʝʪʘʣʦʥʥʫ. ɼʣʷ ʽʤʽʪʘʮʽʾ ʝʪʘʣʦʥʥʦʾ ʩʠʩʪʝʤʠ, ʟ ʷʢʦʶ ʤʘʻ 

ʩʪʠʢʘʪʠʩʷ ʪʝʩʪʦʚʘʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʝʤʫʣʷʪʦʨʠ ʧʨʦʪʦʢʦʣʽʚ ʽ ʛʝʥʝʨʘ-

ʪʦʨʠ ʚʠʢʣʠʢʽʚ. ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʝʪʘʣʦʥʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʥʘʣʽʟʘʪʦʨʠ ʧʨʦʪʦʢʦʣʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʤʦʥʽʪʦʨʠʥʛ 

ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʧʦ̒ʜʥʫʻ ʪʝʩʪʦʚʘʥʫ ʩʠʩʪʝʤʫ ʟ ʝʪʘʣʦʥʥʦʶ.  

ʇ̔ ʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥ ̫ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʩʠʩʪʝʤʘ ʟʘʚʞʜʠ ʧʦʜʘ-

ʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʬʦʨʤʘʣʴʥʦʾ ʤʦʜʝʣʽ. ʊʦʤʫ ʥʘ ʤʦʜʫʣʴʥʦʤʫ ʨʽʚʥʽ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴʩʷ ʬʦʨʤʘʣʴʥʽ ʤʝʪʦʜʠ, ʱʦ ˇʨʫʥʪʫʁ ʪʴʩʷ ʥʘ ʬʦʨʤʘʣʴʥʽʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʩʧʝʮʽ-

ʘʣɹʥʦ ʧʨʠʟʥʘʯʝʥʠʤ ʜʣʷ ʩʠʩʪʝʤ ʮʴʦʛʦ ʢʣʘʩʫ, ʻ ʪʝʩʪʫʚʘʥʥʷ ʧʝʨʝʭʦʜʽʚ 

ʤʽʞ ʩʪʘʥʘʤʠ (state transition testing). ʆʙʦʚô̫ ʟʢʦʚʠʤ ʪʘʢʦʞ ʻ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʤʝʪʦʜʽʚ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. 

ʊʝʩʪʫʚʘʥʥʷ ʢʨʠʪʠʯʥʠʭ ʩʠʩʪʝʤ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʜʠʥʘʤʽʯʥʽ, ʘʣʝ ʽ 

ʩʪʘʪʠʯʥʽ ʤʝʪʦʜʠ ʚʝʨʠʬʽʢʘʮʽʾ, ʪʘʢʽ ʷʢ ʘʥʘʣʽʟ ʢʨʠʪʠʯʥʦʩʪʽ, ʘʥʘʣʽʟ ʜʝ-

ʨʝʚ ʧʦʜʽʡ  ̔ʜʝʨʝʚ ʚʽʜʤʦʚ [34ï36], ʘ ʪʘʢʦʞ ʽʥʩʧʝʢʮʽʾ ʜʦʢʫʤʝʥʪʽʚ ʽ ʚʠ-
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ʭʽʜʥʦʛʦ ʢʦʜʫ. ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʘʨʪʦʩʪʽ ʪʝʩʪʫʚʘʥʥʷ ʽ ʨʠʟʠʢʫ ʚʽʜʤʦʚʠ 

ʚ ʭʦʜʽ ʘʥʘʣʽʟʫ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʠʜʽʣʷʶʪʴʩʷ ʢʨʠʪʠʯʥʽ ʤʦʜʫʣʽ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʦʛʣʠʙʣʝʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ɼʣʷ ʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʞʦʨʩʪʢʽ ʢʨʠʪʝʨʽʾ ʧʦʢʨʠʪʪʷ ʢʦʜʫ. 

12.2.6. ɼʦʩʣʽʜʥʠʮʴʢʝ ʪʝʩʪʫʚʘʥʥʷ 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʧʨʦʛʨʘʤʠ ʽ ʚʠʷʚʣʝʥʥʷ ʚ ʥʽʡ ʧʦʤʠʣʦʢ ʦʜʥʦʯʘʩʥʦ. ʎʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦ-

ʚʫʶʪʴ ʫ ʩʪʨʘʪʝʛʽʷʭ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʩɹ ̫ʥʘ ʨʠʟʠʢʫ. 

ʆʜʠʥ ʟ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʽ ʧʨʦʮʝʜʫʨʘ ʡʦʛʦ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʧʨʦʛʨʘʤ-

ʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ Windows ʚʢʣʶʯʘʻ ʪʘʢ̔ ʢʨʦʢʠ. 

ʂʨʦʢ 1. ɼʦʩʣʽʜʞʝʥʥʷ. ɺʠʚʯʝʥʥʷ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʬʫʥʢʮʽʡ ʧʨʦʛʨʘ-

ʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʪʠʧʽʚ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʘʥʠʭ ʽ ʦʙʣʘʩʪʝʡ ʡʦʛʦ ʤʦʞ-

ʣʠʚʦʾ ʥʝʩʪʽʡʢʦʩʪʽ (ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʚʽʜʤʦʚʠ). 

ʋʩʧʽʭ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʽ ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʯʘʩʫ 

ʜʣʷ ʡʦʛʦ ʚʠʚʯʝʥʥʷ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʜʫʢʪ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʦʢʫʤʝʥʪʘʮʽʷ (ʫ ʪʦʤʫ ʯʠʩʣʽ Help), ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʘʥʘʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ, ʚʠʚʯʝʥʥʷ ʧʨʦʜʫʢʪʫ ʰʣʷʭʦʤ ʡʦʛʦ ʢʦʨʦʪʢʦʯʘʩ-

ʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʘʚʜʘʥʥʷ ʢʨʦʢʫ: 

ï ʬʦʨʤʫʚʘʥʥʷ ʩʧʠʩʢʫ ʬʫʥʢʮʽʡ (ʽʻʨʘʨʭʽʾ ʬʫʥʢʮʽʡ); 

ï ʧʦʜʽʣ ʬʫʥʢʮʽʡ ʥʘ ʦʩʥʦʚʥʽ ʪʘ ʜʨʫʛʦʨʷʜʥʽ. ʇʨʠʢʣʘʜ ʢʨʠʪʝʨʽʶ 

ʧʦʜʽʣʫ ʟʘ ʚʘʞʣʠʚʩ̔ʪʁ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 12.2; 

ï ʚʠʷʚʣʝʥʥʷ ʦʙʣʘʩʪʝʡ ʤʦʞʣʠʚʦʾ ʥʝʩʪʽʡʢʦʩʪʽ ʧʨʦʜʫʢʪʫ (ʟʫʤʦʚʣʝ-

ʥʠʭ ʚʽʜʤʦʚʘʤʠ ʬʫʥʢʮʽʡ ʽ ʜʘʥʠʭ). 

ʊʘʙʣʠʮʷ 12.2 

ʇʨʠʢʣʘʜ ʧʦʜʽʣʫ ʬʫʥʢʮʽʡ ʥʘ ʦʩʥʦʚʥʽ ʽ ʜʨʫʛʦʨʷʜʥʽ 

ɺʠʟʥʘʯʝʥʥʷ ʂʨʠʪʝʨʽʾ ʚʽʜʥʝʩʝʥʥʷ 

ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ï ʙʫʜʴ-ʷʢʘ 
ʟʦʚʥʽʰʥʷ ʬʫʥʢʮʽʷ (ʚʠʜʠʤʘ ʢʦ-
ʨʠʩʪʫʚʘʯʫ), ʚʽʜʤʦʚʠ ʚ ʷʢʽʡ ʦʟʥʘ-
ʯʘʶʪʴ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʪʫ 
ʩʚʦʻʤʫ ʧʨʠʟʥʘʯʝʥʥ  ʁ

ʌʫʥʢʮʽʾ, ʱʦ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʫ ʟʘ ʧʨʠʟʥʘ-
ʯʝʥʥʷʤ. 
ʌʫʥʢʮʽʾ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʟʚʠ-
ʯʘʡʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʚ ʩʝʘʥʩʽ  
ʨʦʙʦʪʠ. 
ʌʫʥʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-
ʪʠʩʷ ʨʽʜʢʦ, ʘʣʝ ʾʭ ʚʽʜʤʦʚʠ ʧʨʠʟʚʦʜʷʪʴ 
ʜʦ ʟʥʘʯʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 
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ɺʠʟʥʘʯʝʥʥʷ ʂʨʠʪʝʨʽʾ ʚʽʜʥʝʩʝʥʥʷ 

ɼʨʫʛʦʨʷʜʥʘ ʬʫʥʢʮʽʷ ï ʬʫʥʢʮʽʷ, 
ʙʝʟ ʷʢʦʾ ʧʨʦʜʫʢʪ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦ-
ʚʫʚʘʪʠʩʷ 

ʈʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʬʫʥʢʮʽʾ, 
ʚʽʜʤʦʚʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʥʝ 
ʤʦʞʫʪʴ ʤʘʪʠ ʽʩʪʦʪʥʠʭ ʥʘʩʣʽʜʢʽʚ 

 

ʇʨʠʢʣʘʜʠ ʤʦʞʣʠʚʦʾ ʥʝʩʪʽʡʢʦʩʪʽ ʬʫʥʢʮʽʡ: 

ï ʬʫʥʢʮʽʾ ʦʙʨʦʙʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʜʽʡ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴ ʦʧʝʨʘʪʠʚʥʫ ʧʘʤô̫ ʪʴ, ʥʘʜʩʢʣʘʜʥʽ ʬʫʥʢʮʽʾ, ʬʫʥʢʮʾ, ʱʦ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʟʘʩʦʙʠ Windows ʽ/ʘʙʦ ʾʾ ʧʘʨʘʤʝʪʨʠ (ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘ-

ʨʘʤʝʪʨʽʚ); 

ï ʬʫʥʢʮʽʾ, ʱʦ ʤʘʥʽʧʫʣʶʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʻʶ Windows; 

ï ʬʫʥʢʮʽʾ ʘʥʘʣʽʟʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʦʙʨʦʙʣʝʥʥʷ ʧʦʤʠʣʦʢ, ʬʫʥʢʮʽʾ, 

ʱʦ ʟʘʤʽʥʶʶʪʴ ʙʘʟʦʚʽ ʬʫʥʢʮʽʾ Windows (ʥʘʧʨʠʢʣʘʜ, ʚʽʜʥʦʚʣʝʥʥʷ ʚʠ-

ʣʫʯʝʥʠʭ ʬʘʡʣʽʚ); 

ï ʬʫʥʢʮʽʾ ʘʙʦ ʛʨʫʧʠ ʬʫʥʢʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʛʘʪʦ ʧʘʨʘ-

ʣʝʣʴʥʠʭ ʧʨʦʮʝʩʽʚ; 

ï ʬʫʥʢʮʽʾ, ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʙʘʛʘʪʴʤʘ ʬʘʡʣʘʤʠ ʦʜʥʦʯʘʩʥʦ; 

ï ʬʫʥʢʮʽʾ, ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʬʘʡʣʘʤʠ, ʨʦʟʤʽʱʝʥʠʤʠ ʚ ʤʝʨʝʞʽ. 

ʇʨʠʢʣʘʜʠ ʤʦʞʣʠʚʦʾ ʥʝʩʪʽʡʢʦʩʪʽ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ: ʜʦ-

ʢʫʤʝʥʪʠ (ʙʘʛʘʪʦ ʦʜʥʦʯʘʩʥʦ ʚʽʜʢʨʠʪʠʭ), ʙʘʛʘʪʦ ʧʦʨʦʞʥʽʭ ʽ ʩʢʣʘʜʥʠʭ 

ʟʘʧʠʩʽʚ, ʙʘʛʘʪʦʢʦʣʦʥʢʦʚʽ ʩʧʠʩʢʠ, ʧʦʣʷ ʟ ʚʝʣʠʢʦ ʁʢʽʣʴʢʩ̔ʪʁ ʩʠʤʚʦ-

ʣʽʚ, ʯʠʩʝʣʴʥʽ, ʚʝʣʠʢʽ ʪʘ ʩʢʣʘʜʥʽ ʦʙô̒ ʢʪʠ ʽ ʪ. ʽʥ. 

ʂʨʦʢ 2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʝʩʪʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʚʠʢʦʥʘʥʥʷ 

ʪʝʩʪʽʚ ʽ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʪʘʙʣ. 12.3). 

 

ʊʘʙʣʠʮʷ 12.3 
ʇʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʽʚ 

ʄʝʪʘ ʇʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʫ ɺʽʜʤʦʚʘ 

ʌʫʥʢʮʽʦʥʘʣʴ-

ʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ 

ʧʨʦʜʫʢʪʫ ʚʠʢʦ-

ʥʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʬʫʥʢʮʽʾ 

ʌʫʥʢʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚ̔ʜ-

ʧʦʚʽʜʥʦ ʜʦ ʾʾ ʧʨʠʟʥʘʯʝʥʥ ̫

ʍʦʯʘ ʙ ʦʜʥʘ ʬʫʥʢʮʽʷ ʥʝ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ  

ʜʦ ʾʾ ʧʨʠʟʥʘʯʝʥʥ ̫

ɹʫʜʴ-ʷʢʝ ʥʝʧʨʘʚʠʣʴʥʝ 

ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʩʣʽʜʢʽʚ 

ʫ ʨʘʟʽ ʢʦʨʝʢʪʥʦʛʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ 

ʅʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʥʘʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʩʪʦʪʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʥʘʚʽʪʴ ʫ ʨʘʟʽ  

ʢʦʨʝʢʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

 



 300 

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 12.3 

ʄʝʪʘ ʇʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʫ ɺʽʜʤʦʚʘ 

ʉʪʽʡʢʽʩʪʴ ï ʟʜʘ-

ʪʥʽʩʪʴ ʧʨʦʜʫʢʪʫ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ 

ʙʝʟ ʚʽʜʤʦʚ ʟʘ ʧʽʜ-

ʚʠʱʝʥʠʭ ʥʘʚʘʥ-

ʪʘʞʝʥʴ (ʟʘ ʯʘʩʦʤ, 

ʧʘʤôʪ̫ʪʶ) 

ʈʦʙʦʪʘ ʧʨʦʜʫʢʪʫ ʟʘ ʧʽʜ-

ʚʠʱʝʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʥʝ ʩʧʨʠʯʠʥʷʻ ʨʫʡʥʫʚʘʥ-

ʥʷ Windows. 

ʈʦʙʦʪʘ ʧʨʦʜʫʢʪʫ ʥʝ  

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ 

ʜʘʥʠʭ, çʟʘʚʠʩʘʥʥʷè,  

ʚʽʜʤʦʚʠ. ʇʽʜ ʯʘʩ ʪʝʩʪʫ-

ʚʘʥʥʷ ʥʝ ʚʠʷʚʣʝʥʦ ʚʽʜ-

ʤʦʚ ʘʙʦ ʙʫʜʴ-ʷʢʠʭ ʜʝ-

ʬʝʢʪʽʚ ʫ ʨʘʟʽ ʚʠʢʦʥʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ 

ʈʦʙʦʪʘ ʧʨʦʜʫʢʪʫ ʨʫʡʥʫʻ 

Windows. 

ʈʦʙʦʪʘ ʧʨʦʜʫʢʪʫ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ  

ʜʘʥʠʭ, çʟʘʚʠʩʘʥʥʷè, ʚʽʜ-

ʤʦʚʠ. ʇʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥ ̫

ʧʨʠʥʘʡʤʥʽ ʦʜʥʽʻʾ ʟ ʦʩʥʦʚ-

ʥʠʭ ʬʫʥʢʮʽʡ ʩʧʦʩʪʝʨʽʛʘ-

ʣʠʩʷ ʚʽʜʤʦʚʠ 

 

ʂʨʦʢ 3. ɺʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ. ɺʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 

ʬʽʢʩʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥ-

ʥʷ ʜʫʤʢʠ ʧʨʦ ʨʦʙʦʪʫ ʧʨʦʜʫʢʪʫ. ɿʘʚʜʘʥʥʷ ʢʨʦʢʫ: 

ï ʪʝʩʪʫʚʘʥʥʷ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ; 

ï ʪʝʩʪʫʚʘʥʥʷ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʦʙʣʘʩʪʝʡ ʧʦʪʝʥʮʽʡʥʦʾ ʥʝʩʪʽʡʢʦʩʪʽ; 

ï ʚʠʙʽʨʢʦʚʝ ʪʝʩʪʫʚʘʥʥʷ ʜʨʫʛʦʨʷʜʥʠʭ ʬʫʥʢʮʽʡ; 

ï ʨʝʻʩʪʨʘʮʽʷ ʚʽʜʤʦʚ; 

ï ʬʽʢʩʘʮʽʷ ʚʠʷʚʣʝʥʠʭ ʧʨʦʙʣʝʤ (ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ). 

ʂʨʦʢ 4. ʇʦʙʫʜʦʚʘ ʝʚʨʠʩʪʠʢ. ɽʚʨʠʩʪʠʢʠ ʚʠʨʘʞʘʶʪʴ ʥʝʬʦʨʤʘʣʥɹʽ 

ʧʨʘʚʠʣʘ (ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʦʩʚʽʜʽ ʪʝʩʪʫʚʘʣʴʥʠʢʘ ʽ ʟʜʦʨʦʚʦʤʫ ʛʣʫʟ-

ʜʽ) ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝ, ʯʠ ʚʚʘʞʘʪʠ ʨʦʙʦʪʫ ʧʨʦʜʫʢʪʫ ʧʨʠʡ-

ʥʷʪʥʦ ʁʯʠ ʥʽ, ʽ ʷʢ ʥʘʜʘʣʽ ʧʨʦʜʦʚʞʫʚʘʪʠ ʪʝʩʪʫʚʘʥʥʷ. 

ʂʨʦʢ 5. ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʧʦʢʨʠʪʪʷ. ʋ ʮ̔ ʡ ʧʨʦʮʝʜʫʨʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʢʨʠʪʝʨʽ ʾʧʦʢʨʠʪʪʷ: 

ï ʧʨʦʪʝʩʪʦʚʘʥʽ ʚʩʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʡ; 

ï ʧʨʦʪʝʩʪʦʚʘʥʽ ʦʙʨʘʥʽ ʜʨʫʛʦʨʷʜʥʽ ʬʫʥʢʮʽʾ; 

ï ʧʨʦʪʝʩʪʦʚʘʥʽ ʦʙʨʘʥʽ ʦʙʣʘʩʪʽ ʤʦʞʣʠʚʦʾ ʥʝʩʪʽʡʢʦʩʪʽ (ʚʘʨʪʦ ʚʠʙ-

ʨʘʪʠ ʚʽʜ ʧô̫ ʪʠ ʜʦ ʜʝʩʷʪʠ ʬʫʥʢʮʽʡ ʽ ʧʨʦʪʝʩʪʫʚʘʪʠ ʾʭ ʥʘ ʪʝʩʪʦʚʠʭ ʜʘ-

ʥʠʭ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʩʪʽʡʢʦʾ ʨʦʙʦʪʠ ʧʨʦʜʫʢʪʫ). 

ʈʦʟʧʦʜʽʣ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʯʘʩʫ ʪʝʩʪʫʚʘʥʥʷ: 80 % ʯʘʩʫ ï ʥʘ ʦʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ, 10 % - ʥʘ ʜʨʫʛʦʨʷʜʥʽ ʽ 10 % - ʥʘ ʦʙʣʘʩʪʽ ʧʦʪʝʥʮʽʡʥʦʾ ʥʝʩʪʽʡʢʦ-

ʩʪʽ. ʇʨʦʮʝʜʫʨʘ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʮʠʤ ʤʝʪʦʜʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʮʠʢʣʽʯʥʦ. 

ɽʢʚʽʚʘʣʝʥʪʥʠʡ ʧʦʜʽʣ. ʉʫʪʴ ʤʝʪʦʜʫ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʧʦʜʽʣʫ ʧʦʣ̫-

ʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʩʷ ʤʥʦʞʠʥʘ ʪʝʩʪʽʚ, ʷʢʽ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʥʘ ʧʦʙʫʜʫ-
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ʚʘʪʠ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʬʫʥʢʮʽʶ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 

ʧʽʜʤʥʦʞʠʥʠ ʪʝʩʪʽʚ, ʷʢʽ ʫʪʚʦʨʷʪʴ ʢʣʘʩʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʟ̔ ʷʢʠʭ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʚʠʙʠʨʘʶʪʴʩʷ ʣʠʰʝ ʥʘʡʙʽʣʴʰ ʧʨʝʜʩʪʘʚʥʠʮʴʢʽ (ʟ ʥʘʡʙʽ-

ʣʴʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʢʠ).  
ʅʘʣʝʞʥʽʩʪʴ ʛʨʫʧʠ ʪʝʩʪʽʚ ʜʦ ʦʜʥʦʛʦ ʢʣʘʩʫ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʤʦʞʝ 

ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʪʘʢʠʭ ʧʨʘʢʪʠʯʥʠʭ ʢʨʠʪʝʨʽʷʭ [37]: 
ï ʪʝʩʪʠ ʚʢʣʶʯʘʶʪʴ ʟʥʘʯʝʥʥʷ ʦʜʥʠʭ  ̔ʪʠʭ ʩʘʤʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ; 
ï ʜʣʷ ʟʘʧʫʩʢʫ ʪʝʩʪʽʚ ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʽ ʡ ʪʽ ʩʘʤʽ ʦʧʝʨʘʮʽʾ; 
ï ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ ʦʯʽʢʫʶʪʴʩʷ ʦʜʥʘʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ; 
ï ʘʙʦ ʞʦʜʝʥ ʟ ʪʝʩʪʽʚ ʥʝ ʟʫʤʦʚʣʶʻ ʚʠʢʦʥʘʥʥʷ ʙʣʦʢʘ ʦʙʨʦʙʣʝʥʥʷ 

ʧʦʤʠʣʦʢ, ʘʙʦ ʚʩʽ ʪʝʩʪʠ ʟʫʤʦʚʣʶʶʪʴ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʙʣʦʢʘ (ʫ ʧʨʠ-
ʧʫʱʝʥʥʽ, ʱʦ ʧʨʦʛʨʘʤʘ ʚʟʘʛʘʣʽ ʤʽʩʪʠʪʴ ʙʣʦʢʠ ʦʙʨʦʙʣʝʥʥʷ ʧʦʤʠʣʦʢ). 
ʂʣʘʩʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʠʧʫʩʪʠʤʽ ʢʣʘʩʠ ʝʢʚʽʚʘ-

ʣʝʥʪʥʦʩʪʽ, ʱʦ ʚ̫ʣʷʶʪʴ ʩʦʙʦʶ ʧʨʘʚʠʣʴʥʽ ʚʭʽʜʥʽ ʜʘʥʽ ʽ ʚʭʽʜʥʽ ʧʦʜʽʾ 
(ʧʦʜʽʾ-ʚʭʦʜʠ),  ̔ʥʝʧʨʠʧʫʩʪʠʤʽ ʢʣʘʩʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘ-
ʶʪʴ ʫʩʽ ʽʥʰʽ ʜʘʥʽ ʘʙʦ ʧʦʜʽʾ. ɼʣʷ ʧʦʜʘʥʥʷ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ  
ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʘʙʣʠʯʥʦʶ ʬʦʨʤʦʶ (ʾʾ ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʥʦ ʚ 
ʪʘʙʣ. 12.4). ɼʣʷ ʚʠʜʽʣʝʥʥ ̫ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠʩʷ 
ʪʘʢʠʤʠ ʟʘʛʘʣʴʥʠʤʠ ʧʨʘʚʠʣʘʤʠ: 
ï ʷʢʱʦ ʧʦʜʽʷ-ʚʭʽʜ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʦʙʣʘʩʪʶ ʟʥʘʯʝʥʴ (ʥʘʧʨʠʢʣʘʜ, ʷʢ 

ʫ ʪʘʙʣ. 12.4), ʪʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʜʠʥ ʧʨʠʧʫʩʪʠʤʠʡ ʢʣʘʩ ʝʢʚʽʚʘʣʝʥʪ-
ʥʦʩʪʽ ʽ ʨʷʜ ʥʝʧʨʠʧʫʩʪʠʤʠʭ (ʫ ʪʘʙʣʠʮʽ ʾʭ ʧô̫ ʪʴ); 
ï ʷʢʱʦ ʧʦʜʽʷ-ʚʭʽʜ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʚʽʜʧʦʚʜ̔ʘ̒  

ʽʥʪʝʨʚʘʣʫ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ 1 ʜʦ 20), ʪʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʜʠʥ ʧʨʠʧʫʩʪʠ-

ʤʠʡ ʢʣʘʩ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ (1¢ X ¢ 20) ʽ ʨʷʜ ʥʝʧʨʠʧʫʩʪʠʤʠʭ (X < 1  
ʽ X > 20); 
ï ʷʢʱʦ ʜʣʷ ʧʘʨʘʤʝʪʨʘ ʧʨʦʛʨʘʤʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʣʠʰʝ ʚʠʟʥʘʯʝʥʠʡ 

ʧʝʨʝʣʽʢ ʟʥʘʯʝʥʴ (ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʣʽʢ ʢʦʥʢʨʝʪʥʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʯʦʛʦ-
ʥʝʙʫʜʴ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ), ʪʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʜʠʥ ʧʨʠʧʫʩ-
ʪʠʤʠʡ ʢʣʘʩ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜʣʷ ʟʥʘʯʝʥʴ ʽʟ ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ ʡ ʦʜʠʥ 
ʥʝʧʨʠʧʫʩʪʠʤʠʡ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʥʘʯʝʥʴ, ʷʢʠʭ ʥʝʤʘʻ ʫ ʧʝʨʝʣʽʢʫ).  
ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʥʝ ʚʠʟʥʘʯʘʶʪʴʩʷ; 
ï ʙʫʜʴ-ʷʢʠʡ ʝʣʝʤʝʥʪ ʧʝʨʝʣʽʢʫ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʛʨʘʤʠ ʘʙʦ ʦʙô̒ ʢʪʽʚ 

(ʩʧʠʩʢʠ, ʤʝʥʶ, ʢʥʦʧʢʠ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ) ʥʘʣʝʞʘʪʴ ʜʦ ʦʢʨʝʤʦʛʦ 
ʢʣʘʩʫ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ. 
ʊʝʩʪʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʧʦʯʘʪʢʫ ʜʣʷ ʧʨʠʧʫʩʪʠʤʠʭ ʢʣʘʩʽʚ ʝʢʚʽʚʘ-

ʣʝʥʪʥʦʩʪʽ, ʘ ʧʦʪʽʤ ï ʜʣʷ ʥʝʧʨʠʧʫʩʪʠʤʠʭ: 
ï ʜʣʷ ʧʨʠʧʫʩʪʠʤʠʭ ï ʧʦ ʦʜʥʦʤʫ ʪʝʩʪʫ ʚʩʝʨʝʜʠʥʽ ʢʣʘʩʫ ʽ ʧʦ ʦʜ-

ʥʦʤʫ ʥʘ ʤʝʞʘʭ ʢʣʘʩʫ (ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʘʨʘʤʝʪʨ ʧʨʦʛʨʘʤʠ ʤʽʩʪʠʪʴ 
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ʩʧʠʩʦʢ, ʧʦʪʨʽʙʥʦ ʟʽ ʩʧʠʩʢʫ ʚʠʙʨʘʪʠ ʧʝʨʰʠʡ, ʦʩʪʘʥʥʽʡ ʽ ʙʫʜʴ-ʷʢʠʡ 
ʧʨʦʤʽʞʥʠʡ ʝʣʝʤʝʥʪ, ʘ ʜʣʷ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʫ ʜʽʘʧʘʟʦʥʽ 1ï100  
ʚʠʙʨʘʪʠ 1, 100 ̔  ʙʫʜʴ-ʷʢʝ ʯʠʩʣʦ ʚʩʝʨʝʜʠʥʽ ʜʽʘʧʘʟʦʥʫ); 

ï ʜʣʷ ʥʝʧʨʠʧʫʩʪʠʤʠʭ ï ʧʦ ʦʜʥʦʤʫ ʪʝʩʪʫ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʫ 

(ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʫ ʥʘʚʝʜʝʥʦʤʫ ʚʠʱʝ ʧʨʠʢʣʘʜʽ ʚʠ-

ʙʨʘʪʠ 0 ʽ 101, ʧʨʦʙʽʣ ʽ ʥʝʯʠʩʣʦʚʠʡ ʩʠʤʚʦʣ). 

ʊʘʙʣʠʮʷ 12.4 
ʆʧʠʩ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ɺʭʽʜʥʽ  

ʧʦʜʽʾ 

ʇʨʠʧʫʩʪʠʤʽ ʢʣʘʩʠ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ʅʝʧʨʠʧʫʩʪʠʤʽ ʢʣʘʩʠ  

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ʋʚʝʜʝʥʥʷ  

ʯʠʩʣʘ 

ʏʠʩʣʘ ʚʽʜ 0 ʜʦ 9000 ʏʠʩʣʘ ʤʝʥʰʽ ʟʘ 0 ʽ ʯʠʩʣʘ ʙʽʣʴʰʽ ʟʘ 

9000. 

ʇʨʦʙʽʣ. 

ʅʝʯʠʩʣʦʚʽ ʩʠʤʚʦʣʠ. 

ɺʠʨʘʟ, ʱʦ ʦʙʯʠʩʣʶʻʪʴʩʷ, ʨʝʟʫʣʴʪʘʪ 

ʦʙʯʠʩʣʝʥʥʷ ʷʢʦʛʦ ʧʝʨʝʚʠʱʫʻ ʧʨʠ-

ʧʫʩʪʠʤʠʡ ʽʥʪʝʨʚʘʣ 

ʋʚʝʜʝʥʥʷ 

ʧʝʨʰʦʾ ʙʫʢʚʠ 

ʧʨ̔ʟʚʠʱʘ 

ʇʝʨʰʠʡ ʩʠʤʚʦʣ  

ʧʦʚʠʥʝʥ ʙʫʪʠ  

ʚʝʣʠʢʦʶ ʙʫʢʚʦʶ 

ʇʝʨʰʠʡ ʩʠʤʚʦʣ ï ʤʘʣʘ ʙʫʢʚʘ  

ʽ ʥʝ ʙʫʢʚʘ 

 

ɸʥʘʣʽʟ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ. ɿʘ ʮʠʤ ʤʝʪʦʜʦʤ ʪʝʩʪʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 
ʜʣʷ ʩʧʨʷʤʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ. ʗʢʱʦ ʦʙʣʘʩʪʴ 
ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʢʣʘʩʫ ʻ ʙʝʟʧʝʨʝʨʚʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʴ, ʪʦ ʚʠʙʠʨʘ-
ʶʪʴʩʷ ʧʨʠʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ, ʨʦʟʤʽʱʝʥʽ ʥʘ ʥʠʞʥʽʡ ʽ ʚʝʨʭʥʽʡ ʤʝʞʘʭ 
ʜʽʘʧʘʟʦʥʫ. ʗʢʱʦ ʜʽʘʧʘʟʦʥ ʜʠʩʢʨʝʪʥʠʡ (ʥʘʧʨʠʢʣʘʜ, ʝʣʝʤʝʥʪʠ ʩʧʠʩʢʫ 
ʟʥʘʯʝʥʴ), ʚʠʙʠʨʘʶʪʴʩʷ ʧʝʨʰʽ ʡ ʦʩʪʘʥʥʽʡ ʧʨʠʧʫʩʪʠʤʽ ʝʣʝʤʝʥʪʠ. 
ɸʥʘʣʽʟʫʶʪʴʩʷ ʪʘʢʦʞ ʫʩʽ ʚʠʭʽʜʥʽ ʢʣʘʩʠ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ. ʗʢʱʦ 

ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʽʚ ʚ̫ʣʷʶʪʴ ʩʦʙʦʶ ʟʥʘʯʝʥʥʷ ʟ ʥʝʧʝʨʝʨʚʥʦ-
ʛʦ ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ, ʪʦ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʾʭ ʦʪʨʠʤʘʥʥʷ ʚʠʙʠʨʘʶʪʴʩʷ 
ʪʘʢ, ʱʦʙ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʱʫʚʘʣʠʩ ̫ʥʘ ʚʝʨʭʥʽʡ ʽ ʥʠʞʥʽʡ ʤʝʞʘʭ ʧʨʠ-
ʧʫʩʪʠʤʦʛʦ ʜʽʘʧʘʟʦʥʫ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʨʝʟʫʣʴʪʘʪʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 
ʥʘʙʦʨʠ ʟʥʘʯʝʥʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʭʽʜʥʽ ʜʘʥʽ ʚʠʙʠʨʘʶʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 
ʧʝʨʰʦʛʦ ʡ ʦʩʪʘʥʥʴʦʛʦ ʝʣʝʤʝʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚʠʚʝ-
ʜʝʥʥʷ ʥʘ ʜʨʫʢ ʧʝʨh ʦʛʦ ʡ ʦʩʪʘʥʥʴʦʛʦ ʨʷʜʢ̔ʚ ʟʚʽʪʫ). 
ɺʽʜʤʽʥʥʽʩʪʴ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜ ʤʝʪʦʜʫ ʝʢʚʽ-

ʚʘʣʝʥʪʥʦʛʦ ʧʦʜʽʣʫ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ: 
ï ʜʣʷ ʘʥʘʣʽʟʫ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʠʙʠʨʘʶʪʴʩʷ ʣʠʰʝ ʪʽ ʝʣʝʤʝʥʪʠ 

ʚ ʢʣʘʩʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʚʽʨʠʪʠ ʪʝʩʪʦʤ ʢʦʞʥʫ 
ʤʝʞʫ ʮʴʦʛʦ ʢʣʘʩʫ; 
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ï ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʩʪʽʚ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʚʭʽʜʥʽ ʟʥʘʯʝʥ-
ʥ,̫ ʘʣʝ ʡ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 
ʇʦʜʽʣ ʚʭʽʜʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʢʘʪʝʛʦʨʽʾ. ʇʨʦʮʝʜʫʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʢʣʶʯʘʻ ʪʘʢʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ. 
ʂʨʦʢ 1. ɼʝʢʦʤʧʦʟʠʮʽʷ ʬʫʥʢʮʽʾ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʪʝʩʪʫʚʘʪʠʩʷ ʥʝʟʘʣʝʞʥʦ. ɼʣʷ ʙʽʣʴʰʠʭ ʽ ʩʢʣʘʜʥʠʭ ʬʫʥʢʮʽʡ 
ʜʝʢʦʤʧʦʟʠʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʽʻʨʘʨʭʽʯʥʦ. ɯʟ ʢʦʞʥʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 
ʝʣʝʤʝʥʪʦʤ ʟʚô̫ ʟʫʻʪʴʩʷ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʤʦʜʫʣʽʚ, ʱʦ ʡʦʛʦ ʨʝʘʣʽʟʫ-
ʶʪʴ. ʇʦʙʽʯʥʠʤ ʧʦʟʠʪʠʚʥʠʤ ʝʬʝʢʪʦʤ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʢʨʦʢʫ ʻ ʘʥʘ-
ʣʽʟ ʷʢʦʩʪʽ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʨʦʝʢʪʫ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ  ʁʦʟʥʘʢʦʶ. 
ʂʨʦʢ 2. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʚʧʣʠ-

ʚʘʶʪʴ ʥʘ ʧʦʚʦʜʞʝʥʥʷ ʬʫʥʢʮʽʾ. ʇʘʨʘʤʝʪʨʠ ʻ ʚʭʦʜʘʤʠ ʜʦ ʬʫʥʢʮʽʦ-
ʥʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʘ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʘʶʪʴ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘ-
ʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʧʽʜ 
ʯʘʩ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʬʫʥʢʮʽʡ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫ-
ʚʘʯʘ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʣʷ ʚʚʝʜʝʥʥʷ, ʧʦʣʷ ʚʠʚʝʜʝʥʥʷ, 
ʩʧʠʩʦʢ ʦʙʨʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʦʱʦ, ʘ ʫʤʦʚʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ï ʬʘʡʣʠ, 
ʧʦʣʷ ʪʘʙʣʠʮʽ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʽʥ. 
ʈʝʘʣʴʥʽ ʪʝʩʪʠ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʢʦʤʧʦʟʠʮʽʶ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʦʙʨʘ-
ʥʠʭ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʰʘʥʩʽʚ ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ ʫ ʨʝʘʣʽʟʘʮʽʾ ʝʣʝʤʝʥʪʘ. 
ʂʨʦʢ 3. ɺʠʜʽʣʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪ-

ʨʘ ʡ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ. ʂʘʪʝʛʦʨʽʷ ʻ ʦʩʥʦʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ (ʘʙʦ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʦʶ) ʧʘʨʘʤʝʪʨʘ ʘʙʦ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʥʘʚʝʜʝʥʦʤʫ 
ʚʠʱʝ ʧʨʠʢʣʘʜʽ ʧʘʨʘʤʝʪʨʽʚ ʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʬʫʥʢʮʽʡ ʽʥʪʝʨ-
ʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʢʘʪʝʛʦʨʽʾ: 

ï ʜʣʷ ʧʘʨʘʤʝʪʨʘ çʧʦʣʝ ʚʚʝʜʝʥʥʷè - ʪʠʧ, ʨʦʟʤʽʨʥʽʩʪʴ, ʩʪʘʥ, ʟʤʽʩʪ, 
ʦʙʦʚô̫ ʟʢʦʚʽʩʪʴ ʪʘ ʽʥ.; 

ï ʜʣʷ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ çʚʽʢʥʦè - ʢʦʦʨʜʠʥʘʪʠ, ʢʦʣʽʨ ʚʽʢʥʘ, ʢʦ-
ʣʽʨ ʩʠʤʚʦʣʽʚ, ʨʘʤʢʘ ʪʘ ʽʥ. 
ʂʘʪʝʛʦʨʽ ʾʚʠʙʠʨʘʪʁʴʩʷ ʰʣʷʭʦʤ ʧʦʰʫʢʫ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʾ 

ʢʣʶʯʦʚʠʭ ʬʨʘʟ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʦʚʦʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ 
ʟʘ ʧʝʚʥʠʭ ʟʚôʷʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. 
ʂʨʦʢ 4. ʇʦʜʽʣ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʥʘ ʯʽʪʢʽ ʘʣʴʪʝʨʥʘʪʠʚʠ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʟʥʘʯʝʥʴ, ʤʦʞʣʠʚʠʭ ʜʣʷ ʢʘʪʝʛʦʨʽʾ. ɸʣʴʪʝʨʥʘ-
ʪʠʚʠ ʻ ʢʣʘʩʘʤʠ ʧʦʜʽʣʫ, ʟ ʷʢʠʭ ʙʫʜʫʪʴ ʚʠʙʠʨʘʪʠʩʷ ʧʨʝʜʩʪʘʚʥʠʮʴʢʽ 
ʝʣʝʤʝʥʪʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʝʩʪʽʚ. ʇʨʠʢʣʘʜʠ ʢʘʪʝʛʦʨʽʡ ʽ ʤʦʞʣʠʚʠʭ ʘʣʴ-
ʪʝʨʥʘʪʠʚ ʧʘʨʘʤʝʪʨʘʤ ʬʫʥʢʮʽʡ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʚʝʜʝʥʦ ʚ 
ʪʘʙʣ. 12.5. 
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ʊʘʙʣʠʮʷ 12.5 

ʇʨʠʢʣʘʜ ʧʦʜʽʣʫ ʥʘ ʢʘʪʝʛʦʨʽʾ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʇʘʨʘʤʝʪʨ ʂʘʪʝʛʦʨʽʷ ɸʣʴʪʝʨʥʘʪʠʚʠ 

ʇʦʣʝ ʚʠʙʦʨʫ 

ɿʤʽʩʪ 

ʊʝʢʩʪ 

ʇʽʢʪʦʛʨʘʤʘ  

ɿʥʘʯʦʢ ʟ ʥʘʧʠʩʦʤ 

ʉʪʘʥ 

ʇʦʣʝ ʥʝ ʟʘʟʥʘʯʝʥʝ/ʦʙʨʘʥʝ  

ʇʦʣʝ ʥʝ ʟʘʟʥʘʯʝʥʝ/ʥʝ ʦʙʨʘʥʝ  

ʇʦʣʝ ʟʘʟʥʘʯʝʥʝ/ʦʙʨʘʥʝ  

ʇʦʣʝ ʟʘʟʥʘʯʝʥʝ/ʥʝ ʦʙʨʘʥʝ 

ʊʠʧ ʧʦʣʷ 

ʆʜʥʦʟʥʘʯʥʠʡ ʚʠʙʽʨ  

ɹʘʛʘʪʦʟʥʘʯʥʠʡ ʚʠʙʽʨ  

ʈʦʟʰʠʨʝʥʠʡ ʚʠʙʽʨ 

ʄʝʥʶ ʉʧʦʩʽʙ ʚʠʙʦʨʫ 

ɺʠʙʽʨ ʢʫʨʩʦʨʦʤ 

ɺʠʜʽʣʝʥʘ ʙʫʢʚʘ/(ʢʦʤʙʽʥʘʮʽʷ ʙʫʢʚ)  

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʢʣʘʚʽʰʘ  

ɺʠʙʽʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʘʪʫʨʠ 

 

ʂʨʦʢ 5. ʌʦʨʤʫʚʘʥʥʷ ʬʦʨʤʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʝʩʪʫ ʜʣʷ ʢʦʞʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʉʧʝʮʠʬʽʢʘʮʽʷ ʪʝʩʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʧʠʩʢʫ 

ʢʘʪʝʛʦʨʽʡ ʽ ʩʧʠʩʢʫ ʘʣʴʪʝʨʥʘʪʠʚ ʫ ʢʦʞʥʽʡ ʢʘʪʝʛʦʨʽʾ. ɯʥʬʦʨʤʘʮʽʷ ʟʽ ʩʧʝ-

ʮʠʬʽʢʘʮʽʾ ʪʝʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʘʣʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʥʦʞʠʥʠ ʬʨʝʡ-

ʤʽʚ ʪʝʩʪʫ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʴʥʠʭ ʪʝʩʪʦʚʠʭ ʥʘʙʦʨʽʚ. 

ʌʨʝʡʤ ʪʝʩʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʥʦʞʠʥʠ ʚʠʜʽʣʝʥʠʭ ʘʣʪɹʝʨʥʘʪʠʚ, ʧʨʠʯʦʤʫ 

ʢʦʞʥʘ ʢʘʪʝʛʦʨʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʙʽʣʴʰ ʥʽʞ ʦʜʥʽʻʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ 

(ʘʙʦ ʥʫʣʝʤ). ʇʦʙʫʜʦʚʘʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʪʝʩʪʫ ʤʘʡʞʝ ʥʝ ʦʙʤʝʞʝʥʘ, 

ʦʩʢʽʣʴʢʠ ʚ ʥʽʡ ʥʝ ʚʨʘʭʦʚʘʥʽ ʤʦʞʣʠʚʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ. 

ʇʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʬʨʝʡʤʽʚ, ʟʛʝʥʝʨʦʚʘʥʠʭ ʟʘ ʪʘʢʦʶ ʩʧʝʮʠʬʽʢʘʮʽʻʶ, ʜʦʨʽ-

ʚʥʶʻ ʜʦʙʫʪʢʫ ʢʽʣʴʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚ ʫ ʢʦʞʥʽʡ ʢʘʪʝʛʦʨʽʾ. ɿ ʤʝʪʦʶ ʩʢʦ-

ʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʦʞʣʠʚʠʭ ʪʝʩʪʦʚʠʭ ʬʨʝʡʤʽʚ ʫʩʪʘʥʦʚʣʶʶʪʴʩʷ  

ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ. 

ʊʠʧʦʚʝ ʦʙʤʝʞʝʥʥʷ ʦʟʥʘʯʘʻ, ʱʦ ʘʣʴʪʝʨʥʘʪʠʚʘ ʟ ʦʜʥʽʻʾ ʢʘʪʝʛʦʨʽʾ 

ʥʝ ʤʦʞʝ ʟô̫ ʚʠʪʠʩʷ ʫ ʪʝʩʪʦʚʦʤʫ ʬʨʝʡʤʽ ʟ ʧʝʚʥʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ ʟ 

ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ. 

ʂʨʦʢ 6. ɻʝʥʝʨʘʮʽʷ ʪʝʩʪʦʚʠʭ ʬʨʝʡʤʽʚ. ʆʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʬʦʨʤʫ-

ʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʬʨʝʡʤʽʚ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʙʠʨʘʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʦʤʙʽʥʘʮʽʡ ʘʣʴʪʝʨʥʘʪʠʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʤʝʞʝʥʴ, ʚʽʥ ʧʦʚʠʥʝʥ ʙʫ-

ʪʠ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ. ɻʝʥʝʨʦʚʘʥʠʡ ʪʝʩʪʦʚʠʡ ʬʨʝʡʤ 

ʙʫʜʝ ʤʽʩʪʠʪʠ ʧʦ ʦʜʥʽʡ ʘʣʴʪʝʨʥʘʪʠʚʽ ʜʣʷ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ. 
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ʂʨʦʢ 7. ʇʝʨʝʪʚʦʨʝʥʥʷ ʪʝʩʪʦʚʠʭ ʬʨʝʡʤʽʚ ʫ ʪʝʩʪʦʚʽ ʥʘʙʦʨʠ ʽ ʨʦʟ-
ʨʦʙʣʝʥʥʷ ʪʝʩʪʦʚʠʭ ʩʮʝʥʘʨʽʾʚ. ʈʝʘʣʴʥʽ ʪʝʩʪʦʚʽ ʥʘʙʦʨʠ ʜʣʷ ʬʫʥʢʮʽʦ-
ʥʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ ʻ ʢʦʤʧʦʟʠʮʽʻʶ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽ 
ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʜʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʘʪʝʛʦʨʽʡ ʽ 
ʧʽʜʽʙʨʘʥʠʭ ʟ ʤʝʪʦʶ ʤʘʢʩʠʤʽʟʘʮʽʾ ʰʘʥʩʽʚ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʫ ʨʝʘ-
ʣʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ. 
ʊʝʩʪʦʚʠʡ ʩʮʝʥʘʨʽʡ ʬʦʨʤʫʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʚô̫ ʟʘʥʠʭ ʪʝʩʪʽʚ 

ʜʣʷ ʦʜʥʦʛʦ ʘʙʦ ʙʽʣʴʰʝ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 
ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʪʝʩʪʦʚʠʡ ʩʮʝʥʘʨʽʡ 
ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʧʨʦʭʦʜʞʝʥʥʷ ʦʜʥʦʛʦ ʩʮʝʥʘʨʽʶ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʧʨʦʛʨʘʤʽ ʫ ʬʢ̔-
ʩʦʚʘʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ʜʘʥʠʭ (ʧʨʠʧʫʩʪʠʤʠʭ, 
ʛʨʘʥʠʯʥʠʭ, ʥʝʧʨʠʧʫʩʪʠʤʠʭ). ʎʝʡ ʤʝʪʦʜ ʤʘ̒ ʨʷʜ ʧʝʨʝʚʘʛ: 
ï ʜʦʟʚʦʣʷʻ ʦʭʦʧʠʪʠ ʚʽʜʨʘʟʫ ʜʚʘ ʦʩʥʦʚʥ ̔ʘʩʧʝʢʪʠ ʪʝʩʪʫʚʘʥʥʷ ï 

ʧʝʨʝʚʽʨʢʫ ʧʦʚʥʦʪʠ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʽ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʠʭ ʢʣʘʩʽʚ  
ʜʝʬʝʢʪʽʚ ʫ ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʭ ʯʘʩʪʠʥʘʭ ʧʨʦʛʨʘʤʠ; 
ï ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʤʝʪʦʜʫ ʽ ʚʠ-

ʢʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟʽ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ (ʘʙʦ 
ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʾ ʬʦʨʤʫʣʶʚʘʥʥʷ), ʟʘʙʝʟʧʝʯʫʯʁʠ ʩʚʦʻʯʘʩʥʝ ʫʩʫʥʝʥʥʷ 
ʜʝʬʝʢʪʽʚ ʩʧʝʮʠʬʽʢʘʮʽʡ; 
ï ʭʦʯʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʪʝʩʪʫ ʤʘʻ ʦʭʦʧʣʶʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʢʘʪʝʛʦ-

ʨʽʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʘʨʽʘʥʪʠ ʧʦʻʜʥʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʤʝ-
ʭʘʥʽʟʤ ʦʙʤʝʞʝʥʴ ʽ ʢʝʨʫʶʯʠʩʴ ʧʨʘʢʪʠʯʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ, ʤʦʞʥʘ 
ʢʝʨʫʚʘʪʠ ʦʙʩʷʛʦʤ ʪʝʩʪʫʚʘʥʥʷ; 
ï ʧʨʦʮʝʩ ʧʝʨʝʙʠʨʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʽ çʚʽʜʩʽʚʁʘʥʥʷè ʥʝʤʦʞʣʠʚʠʭ 

ʘʙʦ ʥʝʙʘʞʘʥʠʭ ʾʭ ʧʦʻʜʥʘʥʴ ʤʦʞʝ ʙʫʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ, ʱʦ ʧʦʟʙʘ-
ʚʠʪʴ ʪʝʩʪʫʚʘʣʴʥʠʢʘ ʚʽʜ ʨʫʪʠʥʥʦʾ ʨʦʙʦʪʠ. 
ʊʝʩʪʫʚʘʥʥʷ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʩʪʘʥʘʤʠ. ɿʘ ʮʠʤ ʤʝʪʦʜʦʤ ʪʝʩʪʠ ʧʨʦ-

ʝʢʪʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʩʪʘʥʘʤʠ ʧʨʦʛʨʘʤʠ (ʥʘʧʨʠ-
ʢʣʘʜ, ʟʤʽʥʠ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ, ʟʤʽʥʠ ʩʢʣʘʜʫ ʡ ʘʢʪʠʚʥʦʩʪʽ ʝʣʝʤʝʥ-
ʪʽʚ ʤʝʥʶ ʪʦʱʦ). ʆʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʽ ʧʝʨʝʭʦʜʽʚ 
ʤʽʞ ʥʠʤʠ ʤʦʞʝ ʙʫʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴhʦ ,ʁ ʥʽʞ ʤʦʞʥʘ ʧʨʦʪʝʩʪʫʚʘʪʠ, 
ʧʨʦʝʢʪʫʶʯʠ ʪʝʩʪʠ, ʚʘʨʪʦ ʢʝʨʫʚʘʪʠʩʷ ʧʨʘʢʪʠʯʥʠʤʠ ʤʽʨʢʫʚʘʥʥʤ̫ʠ: 
ï ʥʘʙʽʨ ʪʝʩʪʽʚ ʧʦʚʠʥʝʥ ʦʭʦʧʣʶʚʘʪʠ ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʽ ʧʦʩʣʽʜʦ-

ʚʥʦʩʪʽ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ; 
ï ʷʢʱʦ ʻ ʟʘʣʝʞʥʽ ʩʪʘʥʠ ʽ ʩʠʥʭʨʦʥʟ̔ʦʚʘʥʽ ʧʦʜʽʾ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʥʠʭ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʣʷʪʠ ʦʢʨʝʤʽ ʪʝʩʪʠ; 
ï ʦʢʨʝʤʽ ʪʝʩʪʠ ʚʘʨʪʦ ʧʨʦʝʢʪʫʚʘʪʠ ʪʘʢʦʞ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʥʝʧʨʠ-

ʧʫʩʪʠʤʠʭ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʩʪʘʥʘʤʠ (ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʝʙʘ-
ʞʘʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ); 
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ï ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʪʝʩʪʽʚ ʚʘʨʪʦ ʧʨʦʚʝʩʪʠ 
ʥʘʙʽʨ ʚʠʧʘʜʢʦʚʠʭ ʪʝʩʪʽʚ (ʚʠʙʠʨʘʶʯʠ ʜʦʚʽʣʴʥʽ ʨʝʞʠʤʠ ʽ ʩʮʝʥʘʨʽʾ ʚʠ-

ʢʦʥʘʥʥʷ). 

ʗʢ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥ ̫ʪʝʩʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: 

ï ʜʽʘʛʨʘʤʠ ʧʝʨʝʭʦʜʽʚ ʫ ʩʪʘʥʠ; 

ï ʪʘʙʣʠʮʽ ʧʝʨʝʭʦʜʽʚ ʫ ʩʪʘʥʠ. 

ʎʝʡ ʤʝʪʦʜ ʟʘʚʞʜʠ ʧʨʠʟʥʘʯʘʚʩʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤ ʨʝʘʣʴ-

ʥʦʛʦ ʯʘʩʫ, ʘʣʝ ʟʛʦʜʦʤ ʩʪʘʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥ ̫

ʪʝʩʪʽʚ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʦʛʨʘʤ: ʪʝʩʪʫʚʘʥʥʷ ʩʪʘʥʽʚ ʤʝʥʶ (ʘʢʪʠʚ-

ʥʦ, ʥʝʘʢʪʠʚʥʦ, ʦʙʨʘʥʦ), ʥʘʚʽʛʘʮʽʾ ʤʽʞ ʚʽʢʥʘʤʠ, ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʝʣʝʤʝ-

ʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ ʚ ʜʽʘʣʦʛʦʚʠʭ ʚʽʢʥʘʭ. 

ɼʽʘʛʨʘʤʘ ʧʝʨʝʭʦʜʫ ʚ ʩʪʘʥʠ ʚʽʜʦʙʨʘʞʘʻ ʤʥʦʞʠʥʫ ʩʪʘʥʽʚ ʫ ʨʦʟʛʣʷ-

ʥʫʪʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʧʦʜʽʾ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʧʝʨʝʭʦʜʠ ʤʽʞ ʩʪʘʥʘʤʠ, ʽ 

ʤʦʞʣʠʚʽ ʜʽʾ. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʜ̫ ʜʽʘʛʨʘʤʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 12.4. 

 

 

ʈʠʩ. 12.4. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʜ̫ ʜʽʘʛʨʘʤʠ ʧʝʨʝʭʦʜʽʚ ʩʪʘʥʽʚ 

 

12.2.7. ʊʝʩʪʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ  
ʥʘ ʤʦʜʝʣʷʭ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 

ʗʢ ʩʘʤʦʩʪʽʡʥʠʡ ʥʘʧʨʷʤ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʤʦʜʝʣʝʡ (Model-

based Testing (MBT)) ʦʬʦʨʤʠʚʩʷ ʜʦ ʩʝʨʝʜʠʥʠ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ 
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ʩʪʦʣʽʪʪʷ ʫ ʟʚô̫ ʟʢʫ ʟ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʩʪʽʚ [38]. ʄʝʪʦ-

ʜʠ ʪʝʩʪʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʦʜʝʣʽ; ʜʣʷ ʮʦɹʛʦ ʥʘʧʨʷʤʫ ʭʘʨʘʢʪʝʨ-

ʥʠʤʠ :̒ ʤʦʜʝʣʴ, ʧʦʜʘʥʘ ʫ ʬʦʨʤʘʣʴʥʦʤʫ ʚʠʛʣʜ̫,̔ ʽ ʤʦʜʝʣʴ, ʱʦ ʟʘʩʪʦ-

ʩʦʚʫʻʪʴʩʷ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʽʚ ʘʙʦ ʝʪʘʣʦʥʘ. 

ɺ ʝʥʮʠʢʣʦʧʝʜʽʾ [39] ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʤʦʜʝʣʝʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʪʝʩʪʫʚʘʥʥʷ ʇɿ, ʟʘ ʷʢʦʛʦ ʪʝʩʪʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦ-

ʚʦ ʟʘ ʤʦʜʝʣʣ ,ʁ ʱʦ ʦʧʠʩʫʻ ʜʝʷʢʽ ʘʩʧʝʢʪʠ (ʷʢ ʧʨʘʚʠʣʦ, ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʽ) ʪʝʩʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʝʩʪʠ ʚ ʮʽʣʦʤʫ ʫʪʚʦʨʶ ʪʁʴ ʥʘʙʽʨ, ʥʘʟʚʘʥʠʡ ʘʙʩʪʨʘʢʪʥʠʤ ʥʘʙʦ-

ʨʦʤ ʪʝʩʪʽʚ (abstract test suite), ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʤʦʞʝ ʟʘʩʪʦʩʦ-

ʚʫʚʘʪʠʩʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ, ʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʢʦʥʫʚʘʥʦʛʦ 

ʥʘʙʦʨʫ ʪʝʩʪʽʚ, ʛʝʥʝʨʦʚʘʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʝʣʽ. ʉʘʤʘ ʤʦʜʝʣ ɹʨʦ-

ʟʨʦʙʣʷʪ̒ʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʨʦʟʨʦʙʣʝʥʥʷʤ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʽʩ-

ʥʫʶʯʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʝʩʪʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʤʦʜʝʣʝʡ ï ʮʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ ʚʽ-

ʜʦʤʠʭ çʢʣʘʩʠʯʥʠʭè ʤʝʪʦʜʽʚ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦ-

ʙʫʜʦʚʠ ʪʝʩʪʽʚ, ʥʘʧʨʠʢʣʘʜ: ʪʝʦʨʽʷ ʢʽʥʮʝʚʠʭ ʘʚʪʦʤʘʪʽʚ; ʧʝʨʝʭʦʜʠ ʤʽʞ 

ʩʪʘʥʘʤʠ; ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ ʽ ʪ. ʽʥ. 

12.2.8. ʊʝʩʪʫʚʘʥʥʷ web-ʜʦʜʘʪʢʽʚ 

Web-ʜʦʜʘʪʢʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʽ ʜʦʜʘʪʢʠ, ʫ 

ʷʢʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢ ʥʘ ʩʝʨʚʝʨʥʽʡ, ʪʘʢ ʽ ʥʘ ʢʣʽʻ-

ʥʪʩʴʢʽʡ ʯʘʩʪʠʥ,̔ ʘ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ ʤʘʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʫ 

ʘʨʭʽʪʝʢʪʫʨʫ, ʫ ʷʢʽʡ: 

ï ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʩɹʷ web-ʙʨʘʫʟʝʨ; 

ï ʚʟʘʻʤʦʜʽʷ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʯʽʪʢʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʝʪʘʧʠ, ʧʨʦʪʷʛʦʤ 

ʷʢʠʭ ʙʨʘʫʟʝʨ ʧʨʘʮʶʻ ʟ ʦʜʥʠʤ ʦʧʠʩʦʤ ʽʥʪʝʨʬʝʡʩʫ, ʘ ʮʽ ʝʪʘʧʠ, ʩʚʦʁ̒ 

ʯʝʨʛʦ,ʁ ʧʦʜʽʣʷʶʪʴʩʷ ʦʜʥʦʟʥʘʯʥʦ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚʠʢʣʠʢʘʤʠ ʚʽʜ ʙʨʘʫʟʝʨʘ 

ʜʦ ʜʦʜʘʪʢʘ; 

ï ʜʣʷ ʦʧʠʩʫ ʽʥʪʝʨʬʝʡʩʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʝ ʧʦʜʘʥʥʷ; 

ï ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʙʨʘʫʟʝʨʦʤ ʽ ʜʦʜʘʪʢʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʩʪʘʥʜʘʨ-

ʪʥʠʤ ʧʨʦʪʦʢʦʣʦʤ (HTTP) ʽ ʯʽʪʢʦ ʬʦʨʤʘʣʽʟʦʚʘʥʘ; 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ web-ʜʦʜʘʪʢʘ ʨʦʟʧʦʜʽʣʝʥʘ ʤʽʞ ʚʠʣʫʯʝʥʠʤ 

ʩʝʨʚʝʨʦʤ ʽ ʢʣʽʻʥʪʩʴʢʠʤʠ ʢʦʤʧôʁ ʪʝʨʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʩʪʫʚʘʥʥʷ web-ʜʦʜʘʪʢʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʨʽʚʥʷʭ: 

ï ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ; 

ï ʩʝʨʚʝʨʘ (ʩʝʨʚʝʨʽʚ); 

ï ʧʨʦʪʦʢʦʣʽʚ ʾʭ ʚʟʘʻʤʦʜʽʾ. 
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ʋ ʮʽʣʦʤʫ ʪʝʩʪʫʚʘʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʮʝʥʘʨʽʾʚ, ʱʦ 
ʦʧʠʩʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʷʢ ʥʘ ʨʽʚʥʽ ʽʥʪʝʨʬʝʡʩʫ 

ʜʦʜʘʪʢʘ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʽʟ ʩʝʨʚʝʨʦʤ. 
ʊʝʩʪʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʟʘʟʚʠʯʘʡ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʝʨʝʚʽʨʢʠ ʢʦʨʝʢ-

ʪʥʦʩʪʽ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ, ʧʨʘʚʠʣʴʥʦʩʪʽ ʥʘʚʽʛʘʮʽʾ ʧʦ ʩʘʡʪʫ ʪʘ ʽʥʰʠʭ 
ʧʦʢʘʟʥʠʢʘʭ ʽʥʪʝʨʬʝʡʩʫ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʨʫʯʥʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ 
web-ʜʦʜʘʪʢʘ. 
ʇʨʠʢʣʘʜ ʟʘʛʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʧʠʪʘʣʴʥʠʢʘ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʟʨʫʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ web-ʩʘʡʪʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠ-
ʩʥʠʤ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ (ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʢʦʤʧʘʥʽʻʶ IT-
Online) ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ. 
ʊʝʩʪʫʚʘʥʥʷ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ web-ʜʦʜʘʪʢʽʚ ʨʦʟʛʣʷʥʫʪʦ ʚ ʜʞʝ-

ʨʝʣʘʭ [40, 41], ʥʘʧʨʠʢʣʘʜ, ʫ ʧʨʘʮʽ [42] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʨʠʛʽʥʘʣʴʥʫ 
ʪʝʭʥʦʣʦʛʽʶ ʪʝʩʪʫʚʘʥʥʷ UniTesk. 
ʇʦʨʜ̫ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʪʝʩʪʫʚʘʥʥʷʤ ʫ web-ʜʦʜʘʪʢʘʭ ʧʽʜʚʠʱʫ-

ʻʪʴʩʷ ʟʥʘʯʫʱʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʩʘʤʧʝʨʝʜ, 
ʥʘʜʽʡʥʦʩʪʽ ʽ ʚ̔ ʜʥʦʚʣʶʚʘʥʦʩʪ̔, ʙʝʟʧʝʢʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʢʦʥʬʽʛʫʨʘ-
ʮʽʾ (ʫ ʨʽʟʥʠʭ ʙʨʘʫʟʝʨʘʭ ʽ ʧʣʘʪʬʦʨʤʘʭ). 
ʊʝʩʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʦʭʦʧʣʶ,̒ ʢʨʽʤ ʧʝʨʝʚʽʨʢʠ ʢʦʨʝʢʪʥʦʩʪʽ ʚʚʝ-

ʜʝʥʥʷ, ʘʥʘʣʽʟ ʪʘʢʠʭ ʧʦʰʠʨʝʥʠʭ ʘʩʧʝʢʪʽʚ çʫʨʘʟʣʠʚʦʩʪʽè web-
ʜʦʜʘʪʢʽʚ, ʷʢ ʤʝʭʘʥʽʟʤʠ ʘʫʪʝʥʪʠʬʢ̔ʘʮ̔ʾ, ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ, ʥʝʥʘʚʤʠʩ-
ʥʝ ʨʦʟʢʨʠʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʨʘʜʠʮʽʡʥʽ ʧʦʤʠʣʢʠ ʫ ʟʚʠʯʘʡʥʠʭ 
ʜʦʜʘʪʢʘʭ. ʄʝʪʦʜʦʣʦʛʽʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʦʭʦʧʣʶʻ ʪʘʢ̔ 
ʘʩʧʝʢʪʠ ʧʝʨʝʚʽʨʢʠ. 
ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʦʪʦʯʝʥʥʷ web-ʜʦʜʘʪʢʘ. ʄʽʩʪʠʪʴ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘ-

ʮʽʾ ʧʨʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʦʚʠ ʩʢʨʠʧʪʚ̔, web-ʩʝʨʚʝʨʘ, ʦʧʝʨʘʮʽʡʥʦ ʾ
ʩʠʩʪʝʤʠ. ɼʣʷ ʧʦʰʫʢʫ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ: 
ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʛʫʢ ʥʘ HTTP-ʟʘʧʠʪʠ HEAD ʽ OPTIONS (ʽʟ 

ʟʘʛʦʣʦʚʢʘ ʘʙʦ ʙʫʜʴ-ʷʢʦʾ ʩʪʦʨʽʥʢʠ, ʱʦ ʤʽʩʪʠʪʴ ʨʷʜʦʢ SERVER); 
ï ʜʦʩʣʽʜʞʫʚʘʪʠ ʬʦʨʤʘʪ ʽ ʪʝʢʩʪ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 404-ʫ ʧʦʤʠʣʢʫ 

ʩʝʨʚʝʨʘ (ʪʘ ʽʥʠhʭ). ɼʝʷʢʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʣʝʛʢʦ ʧʽʟʥʘʚʘʥʽ ʧʦʚʽʜʦʤ-
ʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʠ, ʘ ʪʘʢʦʞ ʯʘʩʪʦ ʜʦʟʚʦʣʷʶʪʴ ʜʦʚʽʜʘʪʠʩʷ ʚʝʨʩʽʾ ʚʠ-
ʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʦʚ. ʄʦʞʥʘ ʥʘʚʤʠʩʥʦ ʟʘʧʨʦʩʠʪʠ ʩʪʦʨʽʥʢʠ, ʱʦ 
ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʜʽʙʥʠʭ ʧʦʤʠʣʦʢ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʴʪʝʨ-
ʥʘʪʠʚʥʽ ʤʝʪʦʜʠ ʟʘʧʠʪʫ (POST, PUT ʽ ʪ. ʽʥ.) ʜʣʷ ʜʦʙʫʚʘʥʥʷ ʽʥʬʦʨʤʘ-
ʮʽʾ ʽʟ ʩʝʨʚʝʨʘ; 

ï ʧʝʨʝʚʽʨʠʪʠ ʨʦʟʧʽʟʥʘʚʘʥʽ ʪʠʧʠ ʬʘʡʣʽʚ/ʨʦʟʰʠʨʝʥʥʷ/ʢʘʪʘʣʦʛʠ. 

ɹʘʛʘʪʦ web-ʩʝʨʚʝʨʽʚ ʧʦ-ʨʽʟʥʦʤʫ ʨʝʘʛʫʶʪʴ ʥʘ ʟʘʧʠʪʠ ʬʘʡʣʽʚ ʟ ʧʽʜ-



 309 

ʪʨʠʤʫʚʘʥʠʤʠ ʽ ʥʝʚʽʜʦʤʠʤʠ ʨʦʟʰʠʨʝʥʥʷʤʠ. ɺʘʨʪʦ ʩʧʨʦʙʫʚʘʪʠ  

ʟʘʧʨʦʩʠʪʠ ʬʘʡʣʠ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʦʟʰʠʨʝʥʥʷʤʠ, ʪʘʢʠʤʠ ʷʢ .ASP, 

.HTM, .PHP, .EXE, ʽ ʩʪʝʞʠʪʠ ʟʘ ʧʦʷʚʦʶ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʥʝʟʚʠʯʘʡʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʘʙʦ ʢʦʜʽʚ ʧʦʤʠʣʦʢ; 
ï ʧʝʨʝʚʽʨʠʪʠ ʚʠʭʽʜʥʽ ʪʝʢʩʪʠ ʜʦʩʪʫʧʥʠʭ ʩʪʦʨʽʥʦʢ. ɺʠʭʽʜʥʠʡ ʪʝʢʩʪ 

ʩʪʦʨʽʥʢʠ, ʟʛʝʥʝʨʦʚʘʥʦ ʾ web-ʜʦʜʘʪʢʦʤ, ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʚʠʢʦ-
ʨʠʩʪʦʚʫʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʦʪʦʯʝʥʥʷ; 
ï ʩʧʨʦʙʫʚʘʪʠ ʩʧʦʪʚʦʨʠʪʠ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʫ 

ʩʢʨʠʧʪʘʭ. ʎʝ ʪʘʢʦʞ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʪʦʯʝʥʥʷ 
web-ʜʦʜʘʪʢʘ; 
ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʢʘʥʫʚʘʥʥʷ TCP/ICMP ʽ ʩʝʨʚʽʩʽʚ. ɼʣʷ ʮʴʦʛʦ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʽʟʘʪʦʨʠ ʜʦʜʘʪʢʽʚ (ʟʦʢʨʝʤʘ, 
Amap ʽ WebServerFP) ʘʙʦ ʟʘʩʦʙʠ ʩʢʘʥʫʚʘʥʥʷ Nmap ʽ Queso. 
ʊʝʩʪʫʚʘʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʬʦʨʤ ʽ ʨʦʟʢʨʠʪʪʷ ʚʠʭʽʜʥʠʭ 

ʪʝʢʩʪʽʚ. ɺʢʣʶʯʘʻ ʧʝʨʝʚʽʨʢʫ ʚʩʽʭ ʚʠʭʽʜʥʠʭ ʪʝʢʩʪʽʚ ʩʪʦʨʽʥʦʢ ʥʘ ʥʘʚ̫-
ʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʥʘʚʤʠʩʥʦ ʟʘʣʠʰʝʥʦʾ ʨʦʟ-
ʨʦʙʥʠʢʦʤ ï ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʬʨʘʛʤʝʥʪʠ ʩʢʨʠʧʪʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʫʩʝ-
ʨʝʜʠʥʽ HTML-ʢʦʜʫ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʽʜʢʣʯʁʝʥʥʷ ʯʠ ʟʚô̫ʟʘʥʽ ʩʢʨʠʧʪʠ, 
ʥʝʧʨʘʚʠʣʴʥʦ ʨʦʟʜʘʥʽ ʧʨʘʚʘ ʜʦʩʪʫʧʫ ʜʦ ʢʨʠʪʠʯʥʠʭ ʬʘʡʣʽʚ ʟ ʚʠʭʽʜ-
ʥʠʤ ʪʝʢʩʪʦʤ. ʇʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʢʦʞʥʦʾ ʧʨʦʛʨʘʤʠ ʽ 
ʩʢʨʠʧʪʘ, ʧʦʩʠʣʘʥʥʷ ʥʘ ̫ʢʽ ʙʫʣʠ ʟʥʘʡʜʝʥʽ. ʋ ʚʠʧʘʜʢʫ ʚʠʷʚʣʝʥʥʷ ʾʭ 
ʪʝʞ ʧʦʪʨʽʙʥʦ ʧʨʦʪʝʩʪʫʚʘʪʠ. 
ɺʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʘʫʪʝʥʪʠʬʢ̔ʘʮ̔ʾ. ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ, 

ʷʢ ʦʙʨʘʥʠʡ ʤʝʭʘʥʽʟʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʢʦʞʥʦʛʦ ʨʝʩʫʨʩʫ, ʚʠʢʦʨʠʩ-
ʪʦʚʫʚʘʥʦʛʦ web-ʜʦʜʘʪʢʘ. ɼʣʷ ʮʴʦʛʦ ʚʘʨʪʦ ʩʧʨʦʙʫʚʘʪʠ ʦʪʨʠʤʘʪʠ ʜʦ-
ʩʪʫʧ ʜʦ ʚʩʽʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʢʦʞʥʫ ʪʦʯʢʫ ʚʭʦʜʫ. ɹʘʛʘʪʦ web-ʩʠʩʪʝʤ 
ʧʨʦʧʦʥʫʶʪʴ ʟʘʩʦʙʠ ʧʽʜʪʨʠʤʘʥʥʷ ʩʝʩʽʡ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʙʝʨʝ-
ʞʝʥʥ̔ ʚ cookie ʘʙʦ session-ID ʧʩʝʚʜʦʫʥʽʢʘʣʴʥʦʛʦ ʨʷʜʢʘ, ʱʦ ʭʘʨʘʢʪʝ-
ʨʠʟʫʻ ʾʭ ʩʪʘʪʫʩ. ʗʢʱʦ ʮʝʡ ʨʷʜʦʢ ʻ ʧʨʦʩʪʠʤ ʭʝh ʝʤ ʘʙʦ ʨʷʜʢʦʤ, 
ʩʢʣʘʜʝʥʠʤ ʟ ʚʽʜʦʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʫʨʘʟʣʠ-
ʚʦʁ ʜʦ ʪʘʢʠʭ ʚʠʜʽʚ ʘʪʘʢʠ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʷʤʝ ʧʝʨʝʙʠʨʘʥʥʷ, ʧʦ-
ʚʪʦʨʥʝ ʚʽʜʧʨʘʚʣʝʥʥʷ, ʘʙʦ ʩʧʨʦʙʘ ʚʽʜʥʦʚʣʝʥʥʷ. 
ɼʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʩʪʫʚʘʥʥʷ web-ʜʦʜʘʪʢʽʚ ʧʦʚô̫ ʟʘʥʽ ʽʟ ʧʨʦʮʝ-

ʩʦʤ ʨʦʟʨʦʙʣʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ web-ʜʦʜʘʪʢʽʚ ʚʠʢʦʨʠ-
ʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ çʧʨʠʩʢʦʨʝʥʦʛʦè ʨʦʟʨʦʙʣʝʥʥ,̫ ʫ ʷʢʠʭ: 

ï ʪʝʩʪʫʚʘʥʥʷ ʚʙʫʜʦʚʘʥʦ ʚ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘ-

ʩʥʦ ʟ ʨʦʟʨʦʙʣʝʥʥʷʤ; 

ï ʻ ʥʝʚʝʣʠʢ ̔ʧʨʦʝʢʪʥ ̔ʛʨʫʧʠ (ʘʙʦ ʦʜʠʥ web-ʜʠʟʘʡʥʝʨ) ʟ ʘʢʪʠʚ-

ʥʦ  ʁʫʯʘʩʪʶ ʟʘʤʦʚʥʠʢʘ; 
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ï ʜʫʞʝ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʨʩʽʡ ʦʙʤʝʞʫʶʪʴ ʯʘʩ ʥʘ 

ʨʝʪʝʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ; 

ï ʬʘʟʠ ʽʥʪʝʛʨʘʮʽʾ web-ʜʦʜʘʪʢʘ ʟʘʟʚʠʯʘʡ ʥʝʤʘʻ, ʪʦʤʫ ʦʩʥʦʚʥʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʪʝʩʪʫʚʘʥʥʶ ʜʦʜʘʪʢʽʚ ʫ ʤʦʜʝ-

ʣʴʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʩʠʩʪʝʤʥʦʤʫ ï ʫ ʨʝʘʣʥɹʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

ï ʩʪʘʜʽʷ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ï ʥʝʚʽʜô̒ ʤʥʘ ʯʘʩʪʠʥʘ ʞʠʪʪʻ-

ʚʦʛʦ ʮʠʢʣʫ, ʦʪʞʝ, ʧʦʪʨʽʙʥʝ ʧʦʩʪʽʡʥʝ ʨʝʛʨʝʩʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

ʉʪʠʩʣʽ ʪʝʨʤʽʥʠ ʪʝʩʪʫʚʘʥʥʷ ʟʫʤʦʚʣʶʶʪʴ ʧʦʪʨʝʙʫ ʚ ʡʦʛʦ ʘʚʪʦʤʘ-

ʪʠʟʘʮʽʾ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘ-

ʜʽʡʥʦʩʪʽ ʩʝʨʚʝʨʘ.  

12.3. ʄʝʪʦʜʠ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤ 

ʈʦʙʦʪʠ ʟ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤ ʧʦʷʚʠʣʠʩʷ ʱʝ ʫ 80-ʽ 

ʨʦʢʠ [11]. ʅʘʡʚʽʜʦʤʽʰʽ ʤʝʪʦʜʠ ʜʦʚʝʜʝʥʥʷ ʧʨʦʛʨʘʤ: 

ï ʤʝʪʦʜ ʨʝʢʫʨʩʠʚʥʦʾ ʽʥʜʫʢʮʽʾ, ʽʥʜʫʢʪʠʚʥʠʭ ʪʚʝʨʜʞʝʥʴ ʌʣʦʡʜʘ- 

ʅʘʫʨʘ; 

ï ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦʾ ʽʥʜʫʢʮʽʾ ʍʦʘʨʘ; 

ï ʤʝʪʦʜ ɼʝʡʢʩʪʨʽ ʪʦʱʦ. 

ʄʝʪʦʜ ʌʣʦʡʜʘ-ʅʘʫʨʘ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʫʤʦ-

ʚʠ ʜʣʷ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʚʠʙʠʨʘʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ 

ʧʨʦʛʨʘʤʠ ʪʘʢ, ʱʦʙ ʙʫʜʴ-ʷʢʠʡ ʮʠʢʣʽʯʥʠʡ ʰʣʷʭ ʧʨʦʭʦʜʠʚ ʭʦʯʘ ʙ ʯʝ-

ʨʝʟ ʦʜʥʫ ʚʠʙʨʘʥʫ ʪʦʯʢʫ; ʜʣʷ ʪʦʯʦʢ ʬʦʨʤʫʣʶʶʪʴʩʷ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ 

ʩʪʘʥ ʟʤʽʥʥʠʭ ʫ ʮʠʭ ʪʦʯʢʘʭ (ʜʣʷ ʮʠʢʣʽʚ ʮʽ ʪʚʝʨʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ 

ʽʩʪʠʥʥʠʤʠ ʧʽʜ ʯʘʩ ʢʦʞʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʮʠʢʣʫ ï ʽʥʚʘʨʽʘʥʪʠ ʮʠʢʣʫ). 

ʂʦʞʥʘ ʪʦʯʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʽʥʜʫʢʪʠʚʥʝ ʪʚʝʨʜʞʝʥʥʷ (ʬʦʨʤʫʣʘ, 

ʷʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʽʩʪʠʥʥʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʟʚʝʨʥʝʥʥʷ ʚ ʮʶ ʪʦʯʢʫ  

ʧʨʦʛʨʘʤʠ ʽ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ, ʘ ʽ ʚʽʜ ʧʨʦ-

ʤʽʞʥʠʭ ʟʤʽʥʥʠʭ). ɼʘʣʽ ʟʘ ʽʥʜʫʢʪʠʚʥʠʤʠ ʪʚʝʨʜʞʝʥʥʷʤʠ ʡ ʫʤʦʚʘʤʠ 

ʥʘ ʘʨʛʫʤʝʥʪʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʛʨʘʤʠ ʙʫʜʫʶʪʴʩʷ ʫʤʦʚʠ ʧʨʘʚʠʣʴʥʦ-

ʩʪʽ ʮʽʻʾ ʧʨʦʛʨʘʤʠ. 

ʇʦʪʽʤ ʜʣʷ ʢʦʞʥʦʛʦ ʰʣʷʭʫ ʧʨʦʛʨʘʤʠ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʩʪʘʚ-

ʣʷʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʤʦʚʠ ʧʨʘʚʠʣʴʥʦʩʪ̔ ̔ ʜʦʚʦʜʠʪʴʩʷ ʽʩʪʠʥʥʽʩʪʴ 

ʫʩʽʭ ʮʠʭ ʫʤʦʚ, ʘ ʪʘʢʦʞ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʛʨʘʤʠ ʟʘ ʜʘʥʠʤʠ, ʷʢʽ ʟʘʜʦ-

ʚʦʣʴʥʷʶʪʴ ʚʭʽʜʥʽ ʫʤʦʚʠ. ɼʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʚʠʧʣʠ-

ʚʘʻ ʟ ʜʦʚʝʜʝʥʥʷ ʽʩʪʠʥʥʦʩʪʽ ʫʤʦʚ ʧʨʘʚʠʣʴʥʦʩʪʽ. 

ʄʝʪʦʜ ʍʦʘʨʘ. ʎʝ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʤʝʪʦʜ ʌʣʦʡʜʘ-ʅʘʫʨʘ, ʱʦ ʙʘ-

ʟʫʻʪʴʩʷ ʥʘ ʘʢʩʽʦʤʘʪʠʯʥʦʤʫ ʦʧʠʩʽ ʩʝʤʘʥʪʠʢʠ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʫ 

ʷʢʦʤʫ ʢʦʞʥʘ ʘʢʩʽʦʤʘ ʚʠʨʘʞʘʻ ʟʤʽʥʫ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʦʧʝʨʘʪʦʨʽʚ ʮʽʻʾ ʤʦʚʠ. ʋ ʮʴʦʤʫ ʤʝʪʦʜʽ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʬʦ-

ʨʤʘʣʽʟʘʮʽʾ ʦʧʝʨʘʪʦʨʽʚ ʧʝʨʝʭʦʜʫ ʪʘ ʚʠʢʣʠʢʫ ʧʨʦʮʝʜʫʨ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʽʥʜʫʢʪʠʚʥʝ ʚʠʩʣʦʚʣʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ 

ʤʽʪʢʠ ʪʘ ʬʫʥʢʮʽʾ ʚʠʭʽʜʥʦʾ ʧʨʦʛʨʘʤʠ. 

ʄʝʪʦʜ ɼʝʡʢʩʪʨʽ. ɺʢʣʶʯʘʻ ʜʚʘ ʧʽʜʭʦʜʠ ʜʦ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴ-

ʥʦʩʪʽ ʧʨʦʛʨʘʤ. ʇʝʨʰʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʦʜʝʣʽ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʦʧʝ-

ʨʫʶʪʴ ʽʩʪʦʨʽʷʤʠ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʦʙʦʪ̔ ʧʨʦʛʨʘʤ. ʎʝʡ 

ʧʽʜʭʽʜ ʧʦʪʨʝʙʫʻ ʦʙʨʦʙʣʝʥʥʷ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ 

ʘʥʘʣʽʟʫ ʩʧʦʩʦʙʽʚ ʚʠʢʦʥʘʥʥʷ ʚ ʤʦʜʝʣʽ ʦʙʯʠʩʣʝʥʴ. 

ɼʨʫʛʠʡ ʧʽʜʭʽʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʬʦʨʤʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʢʩʪʫ 

ʧʨʦʛʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʝʜʠʢʘʪʽʚ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ɺʽʥ ʦʨʽʻʥʪʦ-

ʚʘʥʠʡ ʥʘ ʢʣʘʩ ʘʩʠʥʭʨʦʥʥʠʭ ʧʨʦʛʨʘʤ, ʫ ʷʢʠʭ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟʽ 

ʟʙʝʨʝʞʝʥʥʷʤ ʩʪʘʥʽʚ ʧʨʦʛʨʘʤ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʾʭ. 
ʄʝʪʦʜ ʈ. ɸʥʜʝʨʩʝʥʘ. ˆʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʧʨʘʚʠʣʴ-

ʥʽʩʪʴ ʧʨʦʛʨʘʤ ʤʦʞʥʘ ʜʦʚʦʜʠʪʠ ʷʢ ʪʝʦʨʝʤʠ ʚ ʤʘʪʝʤʘʪʠʮʽ. ɺ ʦʩʥʦʚʫ 
ʤʝʪʦʜʫ ʜʦʚʝʜʝʥʥʷ ʧʦʢʣʘʜʝʥʦ ʘʧʘʨʘʪ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʜʫʢʮʽʾ, ʩʫʪʴ 
ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʥʝʬʦʨʤʘʣʴʥʦʤʫ ʜʦʚʝʜʝʥʥʽ ʧʨʘʚʠʣʴʥʦʩʪʽ, ʫʥʘʩʣʽʜʦʢ 
ʯʦʛʦ ʤʦʞʫʪʴ ʜʦʧʫʩʢʘʪʠʩʷ ʧʦʤʠʣʢʠ ʜʦʚʝʜʝʥʥʷ, ʜʦ ʪʦʛʦ ʞ ʥʝ ʚʩʽ ʧʦ-
ʤʠʣʢʠ ʚ ʧʨʦʛʨʘʤʽ ʚʠʷʚʣʷʶʪʴʩʷ. ʎʝʡ ʤʝʪʦʜ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʠʩ-
ʪʝʤʥʠʡ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʥɹʦʩʪʽ ʧʨʦʛʨʘʤʠ ʧʦ ʢʦʜʫ. 
ʄʝʪʦʜ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʽʥʜʫʢʮʽʾ ʜʦʟʚʦʣʷʻ ʜʦʚʝʩʪʠ ʽʩʪʠʥʥʽʩʪʴ ʜʝʷʢʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʈ(ʧ), ʱʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʘ ï ʮʽʣʦʛʦ ʯʠʩʣʘ ʧ, ʜʣʷ ʚʩʽʭ ʧ ² 0, ʧʦʯʠʥʘʶʯʠ 
ʟ ʜʦʚʝʜʝʥʥʷ ʽʩʪʠʥʥʦʩʪʽ ʈ(ʧ0). ʇʦʪʽʤ, ʧʨʠʧʫʩʢʘʶʯʠ ʽʩʪʠʥʥʽʩʪʴ ʈ(ʧï1) 
ʜʣʷ ʟʥʘʯʝʥʥʷ ʧï1, ʜʦʚʦʜʠʪʴʩʷ ʽʩʪʠʥʥʽʩʪʴ ʈ(ʧ). ʎʴʦʛʦ ʜʦʩʪʘʪʥʴʦ, 

ʱʦʙ ʜʦʚʝʩʪʠ ʽʩʪʠʥʥʽʩʪʴ ʈ(ʧ) ʜʣʷ ʚʩʽʭ ʧ ² 0. 
ʉʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ. ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ 

ʜʦʚʝʩʪʠ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʜʝʷʢʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ɸ, ʢʦʣʠ ʚʠʢʦʥʘʥʥʷ 
ʧʨʦʛʨʘʤʠ ʜʦʩʷʛʘʻ ʚʠʟʥʘʯʝʥʦʾ ʪʦʯʢʠ. ʇʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʮʶ ʪʦʯʢʫ ʧ 
ʨʘʟʽʚ, ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ɸ(ʧ), ʢ̫ɦ ʦ ʜʦʚʝʜʝʤʦ: 
ï ʩʧʨʘʚʝʜʣʠʚʝ ɸ(1) (ʪʦʙʪʦ ʩʧʨʘʚʝʜʣʠʚʝ ʚʠʩʣʦʚʣʝʥʥʷ ɸ ʧʽʜ ʯʘʩ 

ʧʝʨʰʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʟʘʜʘʥʫ ʪʦʯʢʫ); 
ï ʩʧʨʘʚʝʜʣʠʚʝ ɸ(nï1) ʧʽʜ ʯʘʩ (nï1)-ʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʟʘʜʘʥʫ ʪʦ-

ʯʢʫ, ʪʦ ʩʧʨʘʚʝʜʣʠʚʝ ʽ ɸ(n) ʟʘ ʫʤʦʚʠ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʟʘʜʘʥʫ ʪʦʯʢʫ n ʨʘʟʽʚ. 

ɼʣʷ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʥʝʦʙʭʽʜʥʦ ʦʧʠʩʘʪʠ ʾʾ  

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫ ʬʦʨʤʽ ʚʠʩʣʦʚʣʝʥʴ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʘʙʦ ʧʨʦʩʪʦ 

ʪʚʝʨʜʞʝʥʴ. ʗʢʱʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʨʘʮʶʶʯʘ ʧʨʦʛʨʘʤʘ ʟʨʝʰʪʦʶ 

ʟʘʚʝʨʰʠʪʴʩʷ, ʪʦ ʧʽʩʣʷ ʾʾ ʟʘʢʽʥʯʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʪʚʝʨʜʞʝʥʥʷ ɸ 

ʦʟʥʘʯʘʪʠʤʝ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʨʦʛʨʘʤʠ. 
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ɼʣʷ ʜʦʚʝʜʝʥʥ ̫ ʮʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʩɹʷ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʠʥʥʠʡ ʧʽʜʭʽʜ, ʤʝʪʦʜʠ ʚʝʨʠʬʽʢʘʮʽʾ ʩʪʚʦʨʶʚʘʥʠʭ ʧʨʦʛʨʘʤ ʥʘ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʘ ʪʘʢʦʞ ʪʝʩʪʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʧʨʦʛʨʘʤ ʥʘ 

ʤʥʦʞʠʥʽ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʧʨʘʚʠʣʴʥʦʩʪʽ.  

ʇʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ. ʇ̔ ʜ ʯʘʩ ʢʦʥʩʪ-

ʨʫʚʁʘʥʥʷ ʨʫʯʥʦʛʦ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʦʚʝʜʝʥʥʷ ʚʠʷʚʣʷʶʪʴʩʷ ʧʦ-

ʤʠʣʢʠ ʚ ʢʦʜʽ ʘʣʛʦʨʠʪʤʫ. ʊʝʭʥʽʢʘ ʜʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦ ʟʘʙʝʟʧʝʯʫʻ 

ʬʦʨʤʘʣʴʥʝ ʨʦʟʫʤʽʥʥʷ ʧʨʦʛʨʘʤʠ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʦʩʥʦʚʥʘ 

ʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ. ʈʝʛʫʣʷʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠʚʦ-

ʜʠʪʴ ʜʦ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʽ ʩʪʨʦʛʦʛʦ ʩʧʝʮʠʬʽʢʫʚʘʥʥʷ ʜʘʥʠʭ, ʩʪʨʫʢʪʫʨ 

ʜʘʥʠʭ ʽ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʧʨʘʚʠʣ. 

ʇʨʦʪʝ ʪʦʯʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʥʝʣʝʛʢʦ. ɹʘʛʘʪʦ ʭʪʦ ʚʽʜʤʦʚʣʷʻʪʴʩʷ 

ʚʽʜ ʜʦʚʝʜʝʥʥʷ, ʦʩʢʽʣʴʢʠ, ʥʘʧʨʠʢʣʘʜ, ʘʣʛʦʨʠʪʤ ʧʫʟʠʨʢʦʚʦʛʦ ʩʦʨʪʫ-

ʚʘʥʥʷ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʠʡ, ʥʽʞ ʡʦʛʦ ʣʦʛʽʯʥʠʡ ʦʧʠʩ  ̔ ʜʦʚʝʜʝʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʚʝʣʠʢʽ ʽ ʩʢʣʘʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʣʦʛʽʯʥʽ 

ʜʽʘʛʨʘʤʠ, ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʘ ʚʝʨʠʬʽʢʘʮʽʶ ʚʝʣʠʢʦ ʾʢʽʣʴʢʦʩʪʽ ʯʘʩʪʠʥ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʥʝʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫ-

ʪʠ ʩʢʣʘʜʥʽʰʠʤʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʣʦʛʽʢʠ, ʥʽʞ ʜʣʷ ʯʠʩʣʦʚʠʭ. ʇʘʨʘʣʝʣʴʥʝ 
ʦʙʨʦʙʣʝʥʥʷ ʪʘʢʦʞ ʚʘʞʢʦ ʧʝʨʝʚʽʨʷʪʠ, ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʜʘʶʪʴ ʨʝʟʫʣʴʪʘʪ 

ʣʠʰʝ ʧʽʩʣʷ ʩʢʣʘʜʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʧʝʨʘʪʦʨʽʚ ʜʣʷ ʪʘʢʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

ʊʝʭʥʽʢʘ ʜʦʚʝʜʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʣʠʰʝ ʥʘ ʧʝʨʝʚʽʨʮʽ ʪʦʛʦ, ʷʢ ʚʭʽʜʥʽ 

ʪʚʝʨʜʞʝʥʥʷ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʫ ʚʠʭʽʜʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʦʛʽʯʥʠʭ 

ʧʨʘʚʠʣ. ɼʦʚʝʜʝʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʚ ʣʦʛʽʯʥʦʤʫ ʩʝʥʩʽ ʱʝ ʥʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʚ ʧʨʦʛʨʘʤʽ ʥʝʤʘʻ ʧʦʤʠʣʦʢ. ʉʧʨʘʚʜʽ, ʮʷ ʪʝʭʥʽʢʘ ʥʝ ʨʦʟ-

ʧʽʟʥʘʻ ʧʦʤʠʣʦʢ ʫ ʧʨʦʝʢʪʽ, ʚ ʽʥʪʝʨʬʝʡʩʘʭ ʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʫ ʩʠʥʪʘʢʩʠʩʽ ʪʘ ʩʝʤʘʥʪʠʮʽ ʤʦʚ ʧʨʦʛʨʘ-

ʤʫʚʘʥʥʷ ʘʙʦ ʚ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʊʝʭʥʽʢʘ ʣʦʛʽʯʥʦʛʦ ʜʦʚʝʜʝʥʥʷ ʽʛʥʦʨʫʻ ʩʪʨʫʢʪʫʨʫ ʽ ʩʠʥʪʘʢʩʠʩ ʤʦ-

ʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʫ ʷʢʠʭ ʪʝʩʪʦʚʽ ʧʨʦʛʨʘʤʠ ʚʠʢʦʥʫʶʪʴʩʷ. ɯʤʦʚʽʨʥʠʡ 

ʚʠʧʘʜʦʢ, ʢʦʣʠ ʮʷ ʪʝʭʥʽʢʘ ʜʦʚʦʜʠʪʴ, ʱʦ ʩʧʨʦʝʢʪʦʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʻ 

ʧʨʘʚʠʣʴʥʠʤʠ, ʘʣʝ ʚʦʥʠ ʥʝ ʟʘʚʞʜʠ ʚʠʢʦʥʫʶʪʴʩʷ. ɯʥʰʽ ʪʝʭʥʽʢʠ ʙʝ-

ʨʫʪʴ ʜʦ ʫʚʘʛʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʚ. 

12.4. ɺʽʜʤʦʚʠ ʪʘ ʧʦʤʠʣʢʠ 

ɿʘ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ IEEE Std 729:1983 ʫʩʽ ʜʝʬʝʢʪʠ ʨʦʟ-

ʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʦʤʠʣʢʠ, ʜʝʬʝʢʪʠ ʪʘ ʚʽʜʤʦʚʠ. 

ʇʦʤʠʣʢʘ (error) ï ʮʝ ʩʪʘʥ ʧʨʦʛʨʘʤʠ, ʽʛʨʠ, ʫ ̫ʢʦʤʫ ʚʠʜʘʶʪʴʩʷ 

ʥʝʧʨʘʚʠʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʠʯʠʥʦʶ ʢ̫ʠʭ ʻ ʥʝʜʦʣʽʢʠ ʚ ʦʧʝʨʘʪʦʨʘʭ 
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ʧʨʦʛʨʘʤʠ ʘʙʦ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʾʾ ʨʦʟʨʦʙʣʝʥʥʷ, ʱʦ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʥʝʧʨʘʚʠʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʦʪʞʝ, ʽ ʜʦ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʚô̫ ʟʘʥʥʷ. 

ɼʝʬʝʢʪ (fault) ʫ ʧʨʦʛʨʘʤʽ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʤʠʣʦʢ ʨʦʟʨʦʙʥʠʢʘ ʥʘ 

ʢʦʞʥʦʤʫ ʟ ʝʪʘʧʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʤʦʞʝ ʫʪʨʠʤʫʚʘʪʠʩʷ ʫ ʚʭʽʜʥʠʭ ʘʙʦ 

ʧʨʦʝʢʪʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʷʭ, ʪʝʢʩʪʘʭ ʢʦʜʽʚ ʧʨʦʛʨʘʤ, ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʦʱʦ. 

ɺʽʜʤʦʚʘ (failure) ï ʮʝ ʚʽʜʭʠʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʘʙʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ, ʚʠʟʥʘʯʝʥʽ ʚʠʤʦʛʘʤʠ ʽ ʦʙʤʝ-

ʞʝʥʥʷʤʠ, ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʜʽʷ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʝʨʝʭʽʜ ʧʨʦʛʨʘʤʠ 

ʚ ʥʝʧʨʘʮʝʟʜʘʪʥʠʡ ʩʪʘʥ ʫ ʨʘʟʽ ʧʦʤʠʣʦʢ ʘʙʦ ʚʽʜʤʦʚ ʫ ʧʨʦʛʨʘʤʽ ʘʙʦ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɺʽʜʤʦʚʘ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʪʘʢʠʭ ʧʨʠʯʠʥ: 

ï ʧʦʤʠʣʢʦʚʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʘʙʦ ʧʨʦʧʫʱʝʥʘ ʚʠʤʦʛʘ, ʪʦʙʪʦ ʩʧʝʮʠ-

ʬʽʢʘʮʽʷ ʪʦʯʥʦ ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʧʨʠʧʫʱʝʥ,ɹ ʷʢʽ ʨʦʙʠʚ ʢʦʨʠʩʪʫʚʘʯ; 

ï ʩʧʝʮʠʬʽʢʘʮʽʷ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚʠʤʦʛʫ, ʷʢʫ ʥʝʤʦʞʣʠʚʦ ʚʠʢʦʥʘʪʠ; 

ï ʧʨʦʝʢʪ ʧʨʦʛʨʘʤʠ ʤʦʞʝ ʤʘʪʠ ʧʦʤʠʣʢʠ (ʥʘʧʨʠʢʣʘʜ, ʙʘʟʫ ʜʘʥʠʭ 

ʩʧʨʦʝʢʪʦʚʘʥʦ ʙʝʟ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫ-

ʚʘʯʘ, ʧʦʪʨʽʙʝʥ ʟʘʭʠʩʪ); 

ï ʧʨʦʝʢʪ ʧʨʦʛʨʘʤʠ ʤʦʞʝ ʤʘʪʠ ʧʦʤʠʣʢʠ (ʥʘʧʨʠʢʣʘʜ, ʦʧʠʩ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʤʽʩʪʠʪʴ ʘʣʛʦʨʠʪʤ ʢʦʥʪʨʦʣʶ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, 

ʱʦ ʥʝ ʢʝʨʫʻʪʴʩʷ ʢʦʨʝʢʪʥʦ); 

ï ʧʨʦʛʨʘʤʘ ʤʦʞʝ ʙʫʪʠ ʥʝʧʨʘʚʠʣʴʥʦʶ, ʪʦʙʪʦ ʚʦʥʘ ʚʠʢʦʥʫʻ ʥʝʚ-

ʣʘʩʪʠʚʠʡ ʘʣʛʦʨʠʪʤ ʘʙʦ ʡʦʛʦ ʚʠʢʦʥʘʥʦ ʥʝʧʦʚʥʽʩʪʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʤʦʚʠ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʜʥʽʻʾ ʘʙʦ ʙ̔ʣʴ-

ʦhʾ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʫ ʧʨʦʛʨʘʤʽ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʦʩʪʽ ʚʩʽʣʷʢʠʭ  

ʜʝʬʝʢʪʽʚ. 

ʇʨʠʯʠʥʠ ʧʦʷʚʠ ʧʦʤʠʣʦʢ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ: 

ï ʥʝʥʘʚʤʠʩʥʝ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʨʦʙʥʠʢʽʚ ʚʽʜ ʨʦʙʦʯʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʘʙʦ ʧʣʘʥʽʚ ʨʝʘʣʽʟʘʮʽʾ; 

ï ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʽʥʪʝʨʬʝʡʩʥʠʭ ʚʠʤʦʛ ʚʠʢʦʥʘ-

ʥʦ ʙʝʟ ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʨʦʟʨʦʙʣʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦ-

ʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤ; 

ï ʥʝʜʦʩʢʦʥʘʣʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ. 

ʋʩʽ ʧʦʤʠʣʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʛʨʘʤʘʭ, ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʣʘʩʠ: 

ï ʣʦʛʽʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʤʠʣʢʠ; 

ï ʧʦʤʠʣʢʠ ʦʙʯʠʩʣʝʥʴ ʽ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ; 

ï ʧʦʤʠʣʢʠ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ ʽ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ; 
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ï ʧʦʤʠʣʢʠ ʽʥʪʝʨʬʝʡʩʽʚ; 

ï ʧʦʤʠʣʢʠ ʦʙʩʷʛʫ ʪʘ ʽʥ. 

ʃʦʛʽʯʥʽ ʧʦʤʠʣʢʠ ʻ ʧʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʣʦʛʽʢʠ ʘʣʛʦʨʠʪʤʫ, ʚʥʫʪ-

ʨʽʰʥʴʦʾ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʟʤʽʥʥʠʭ ʚ ʦʧʝʨʘʪʦʨʘʭ, ʘ ʪʘʢʦʞ ʧʨʘʚʠʣ  

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʤʠʣʢʠ ʻ ʥʘʩʣʽʜʢʦʤ ʥʝʧʨʘʚʠʣʴʥʦ 

ʚʠʟʥʘʯʝʥʠʭ ʬʫʥʢʮʽʡ, ʧʦʨʫʰʝʥʥʷ ʧʦʨʷʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʙʦ ʥʝ-

ʧʦʚʥʦʪʠ ʨʝʘʣʽʟʘʮʽʾ ʾʭ ʪʦʱʦ. 

ʇʦʤʠʣʢʠ ʦʙʯʠʩʣʝʥʴ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʥʝʪʦʯʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘ-

ʥʠʭ ʽ ʨʝʘʣʽʟʦʚʘʥʠʭ ʬʦʨʤʫʣ, ʧʦʤʠʣʦʢ ʤʝʪʦʜʽʚ, ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡ ʦʙʯʠʩʣʝʥʴ ʘʙʦ ʦʧʝʨʘʥʜʽʚ. ʇʦʤʠʣʢʠ ʯʘʩʫ ʚʠʢʦʥʘʥ-

ʥʷ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʥʝʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙ-

ʣʝʥʥʷ ʟʘʧʠʪʽʚ ʘʙʦ ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʠ. 

ʇʦʤʠʣʢʠ ʚʚʝʜʝʥʥʷ ï ʚʠʚʝʜʝʥʥʷ ʽ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ ʻ ʥʘʩ-

ʣʽʜʢʦʤ ʥʝʷʢʽʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ, ʟʙʦʾʚ 

ʧʽʜ ʯʘʩ ʟʘʥʝʩʝʥʥʷ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʘʙʦ ʧʽʜ ʯʘʩ ʟʯʠʪʫʚʘʥʥʷ ʟ ʥʝʾ. 

ʇʦʤʠʣʢʠ ʽʥʪʝʨʬʝʡʩʫ ʥʘʣʝʞʘʪʴ ʜʦ ʧʦʤʠʣʦʢ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʦʢʨʝ-

ʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʤʽʞ ʥʠ-

ʤʠ, ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ ʚʟʘʻʤʦʜʽʾ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 
ʇʦʤʠʣʢʠ ʦʙʩʷʛʫ ʥʘʣʝʞʘʪʴ ʜʦ ʜʘʥʠʭ ʽ ʻ ʥʘʩʣʽʜʢʦʤ ʨʝʘʣʽʟʦʚʘʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʪʫʧʫ ʽ ʨʦʟʤʽʨʽʚ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʽ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʦʙʩʷʛʠ 
ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭ ʦʙʨʦʙʣʝʥʥʷ ʚ ʙʘʟʽ ʜʘʥʠʭ. 
ʅʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʢʣʘʩʠ ʧʦʤʠʣʦʢ ʚʣʘʩʪʠʚʽ ʙʘʛʘʪʴʦʤ ʪʠʧʘʤ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʇɿ ʽ ʚʠʷʚʣʷʶʪʴʩʷ ʚʦʥʠ ʚ ʧʨʦʛʨʘʤʘʭ ʧʦ-ʨʽʟʥʦʤʫ. ʊʘʢ, ʫ ʨʦ-
ʙʦʪʽ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʚʠʥʠʢʘʶʪʴ ʧʦʤʠʣʢʠ ʧʦʜʘʥʥʷ ʽ ʤʘʥʽʧʫʣʶʚʘʥʥʷ 
ʜʘʥʠʤʠ, ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ ʟʘʜʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʮʝʜʫʨ ʦʙʨʦʙʣʝʥʥʷ 
ʜʘʥʠʭ ʪʘ ʽʥ. ʋ ʧʨʦʛʨʘʤʘʭ ʦʙʯʠʩʣʶʚʘʣʥɹʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʝʨʝʚʘʞʘʶʪʴ 
ʧʦʤʠʣʢʠ ʦʙʯʠʩʣʝʥʴ, ʘ ʚ ʧʨʦʛʨʘʤʘʭ ʢʝʨʫʚʘʥʥʷ ʡ ʦʙʨʦʙʣʝʥʥʷ ï ʣʦʛ̔-
ʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʤʠʣʢʠ. ʋ ʇɿ ʟ ʤʥʦʞʠʥʠ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʧʨʦ-
ʛʨʘʤ ʨʝʘʣʽʟʘʮʽʾ ʢʽʣʴʢʦʭ ʬʫʥʢʮʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʤʠʣʢʠ ʢʽʣʴʢʦʭ ʪʠ-
ʧʽʚ. ʇʦʤʠʣʢʠ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʧʦʨʫʰʝʥʥʷ ʦʙʩʷʛʫ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʇɿ 
ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ. 
ɸʥʘʣʽʟ ʤʦʞʣʠʚʠʭ ʪʠʧʽʚ ʧʦʤʠʣʦʢ ʫ ʧʨʦʛʨʘʤʘʭ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦ-

ʚʦʶ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʽʚ ʽ ʤʝʪʦʜʽʚ ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘ-
ʚʠʣʴʥʦʩʪʽ ʇɿ. 
ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʇɿ (CASE-ʪʝʭʥʦʣʦʛʽʾ, ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʧʨʦʝʢ-
ʪʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʽ ʧʨʦʛʨʘʤ) ʧʝʨʝʜʙʘʯʘʶʪʴ ʪʘʢʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟʘ 
ʷʢʦʛʦ ʇɿ ʟʘʭʠʱʘʻʪʴʩʷ ʚʽʜ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʠʭ ʧʦʤʠʣʦʢ ʽ ʪʠʤ ʩʘʤʠʤ 
ʟʘʧʦʙʽʛʘʻʪʴʩʷ ʧʦʷʚʘ ʧʨʦʛʨʘʤʥʠʭ ʜʝʬʝʢʪʽʚ. 
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ɼʞʝʨʝʣʘ ʧʦʤʠʣʦʢ. ʇʦʤʠʣʢʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʧʨʦʝʢʪʫ, ʢʦʤʧʦʥʝʥʪʽʚ, ʢʦʜʫ, ʜʦʢʫʤʝʥʪʘʮʽʾ, ʪʦʙʪʦ ʚʠʷʚʣʷʪʠʩʷ 

ʚ ʢʽʣʴʢʦʭ ʤʽʩʮʷʭ ʨʦʟʨʦʙʣʝʥʥʷ ʘʙʦ ʩʫʧʨʦʚʦʜʞʝʥʥʷ. 

ɼʝʷʢʽ ʧʦʤʠʣʢʠ ʚ ʧʨʦʛʨʘʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʥʝʜʦʨʦʙʦʢ ʧʽʜ 

ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ, ʧʨʦʝʢʪʫ, ʛʝʥʝʨʘʮʽʾ ʢʦʜʫ ʘʙʦ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʇʦʤʠʣʢʠ ʧʦʨʦʜʞʫʶʪʴʩʷ ʪʘʢʦʞ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ 

ʘʙʦ ʽʥʪʝʨʬʝʡʩʽʚ ʾʾ ʝʣʝʤʝʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥ ̫ʧʦʨʷʜʢʫ 

ʟʘʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʚôʷʟʢʫ ï ʤʝʥʰʝ ʘʙʦ ʙʽʣʴʰʝ, ʥʽʞ ʧʦʪʨʽʙʥʦ ʪʦɦ ʦ). 

ʇʨʠʯʠʥʦʶ ʧʦʷʚʠ ʧʦʤʠʣʦʢ ʯʘʩʪʦ ʻ ʥʝʨʦʟʫʤʽʥʥʷ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ 

ʽ ʥʝʪʦʯʥʽʩʪʴ ʾʭ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚ ʜʦʢʫʤʝʥʪʘʭ ʧʨʦʝʢʪʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʪʦʛʦ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʜʝʷʢʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʙʫʜʫʪʴ ʧʨʘʮʶ-

ʚʘʪʠ ʥʝ ʪʘʢ, ʷʢ ʚʠʤʘʛʘʻ ʟʘʤʦʚʥʠʢ. ʋ ʟʚô̫ ʟʢʫ ʟ̔ ʮʠʤ ʟʘʤʦʚʥʠʢ ʜʦʤʦʚ-

ʣʷʻʪʴʩʷ ʟ ʨʦʟʨʦʙʥʠʢʦʤ ʜʣʷ ʫʩʫʥʝʥʥʷ ʥʝʧʦʨʦʟʫʤʽʥʥʷ ʡ ʫʪʦʯʥʝʥʥʷ 

ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ. 

ʂʦʤʘʥʜʘ ʨʦʟʨʦʙʥʠʢʽʚ ʩʠʩʪʝʤʠ ʤʦʞʝ ʪʘʢʦʞ ʜʦʧʫʩʪʠʪʠ ʧʦʤʠʣʢʫ ʚ 

ʩʠʥʪʘʢʩʠʩʽ ʪʘ ʩʝʤʘʥʪʠʮʽ ʦʧʠʩʫ ʩʠʩʪʝʤʠ. ʂʦʤʧʽʣʷʪʦʨ ʚʽʜʰʫʢʫʻ ʧʦʜʙ̔ʥ ̔

ʧʦʤʠʣʢʠ ʜʦ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. ʇʨʦʪʝ ʜʝʷʢʽ ʧʦʤʠʣʢʠ  

ʤʦʞʫʪ ɹʥʝ ʚʠʷʚʣʷʪʠʩʷ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʩʠʥʪʘʢʩʠʩ ʦʧʝʨʘʪʦʨʽʚ ʧʨʘ-

ʚʠʣʴʥʠʡ, ʘ ʜʝʷʢʽ ʽʥʜʝʢʩʠ ʘʙʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʮʠʭ ʦʧʝʨʘʪʦʨʽʚ ï  

ʥʝʧʨʘʚʠʣʴʥʽ. 

ʇʨʘʚʠʣʴʥʦ ʚʽʜʪʨʘʥʩʣʴʦʚʘʥʘ ʧʨʦʛʨʘʤʘ ʤʦʞʝ ʪʘʢʦʞ ʚʠʜʘʚʘʪʠ ʧʦ-

ʤʠʣʢʠ, ʷʢʱʦ ʜʣʷ ʾʾ ʚʠʢʦʥʘʥʥʷ ʥʝʧʨʘʚʠʣʴʥʦ ʟʘʜʘʶʪʴʩʷ ʜʝʷʢʽ ʛʨʘʥʠʯ-

ʥʽ ʫʤʦʚʠ. ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚʠʥʠʢʘʻ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦ-

ʚʪʦʨʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʚʝʨʥʝʥʥʷ ʜʦ ʷʢʦʛʦ ʟʘʜʘ-

ʻʪʴʩʷ ʥʝʧʨʘʚʠʣʴʥʦ. 

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʢʦʞʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ (ʦʩʦʙ-

ʣʠʚʦ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ) ʩʪʠʢʘ̒ ʪʴʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ 

ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʧʦʰʫʢʫ ʧʦʤʠʣʦʢ, ʚʦʥʘ ʟʤʫʰʝʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʠʧʠ 

ʧʦʤʠʣʦʢ ʽ ʚʠʟʥʘʯʘʪʠ ʩʚʦʻ ʩʪʘʚʣʝʥʥʷ ʜʦ ʮʠʭ ʧʦʤʠʣʦʢ. ʅʘ ʦʩʥʦʚʽ ʙʘ-

ʛʘʪʦʨʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʩʪʚʦʨʝʥʥʷ ʇɿ ʙʘʛʘʪʦ ʬʽʨʤ ʧʨʦʧʦʥʫ-

ʚʘʣʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʦʤʠʣʦʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʯʠ ʾʭ ʧʦʷʚʫ ʧʽʜ ʢʽʣʴʢʦʤʘ 

ʢʫʪʘʤʠ ʟʦʨʫ: ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ, ʬʫʥʢʮʽʾ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, 

ʪʠʧʦʚʽ ʜʽʣʷʥʢʠ ʽ ʜʽʾ. ɺʽʜʦʤʦ ʯʠʤʘʣʦ ʧʽʜʭʦʜʽʚ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ  

ʧʦʤʠʣʦʢ. 

ʅʘʡʙʽʣʴʰ ʫʜʘʣʠʡ ʧʽʜʭʽʜ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽ ʾ ʧʦʤʠʣʦʢ ʨʦʟʨʦʙʠʣʘ  

ʬʽʨʤʘ IBM [11], ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ ʧʦʤʠʣʦʢ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʟʽ 

ʩʪʫʧʝʥʝʤ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ (ʨʠʩ. 12.5). 
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ʈʠʩ. 12.5. ɺʠʜʠ ʧʦʤʠʣʦʢ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ 

 

ʉʭʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʧʨʦʜʫʢʪʦ- ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʦ ʥʝʟʘʣʝʞʥʘ ʽ ʤʦ-

ʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ. ʇʝʨʝʣʽʢ ʧʦʤʠʣʦʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʨʠʩ. 12.5)  

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 12.6.  

ʊʘʙʣʠʮʷ 12.6 

ʆʨʪʦʛʦʥʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʝʬʝʢʪʽʚ, ʚʠʢʦʥʘʥʘ IBM  

ʂʦʥʪʝʢʩʪ ʧʦʤʠʣʢʠ ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʝʬʝʢʪʽʚ 

ʌʫʥʢʮʽʷ 

ʇʦʤʠʣʢʠ ʽʥʪʝʨʬʝʡʩʽʚ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʇɿ, 

ʱʦ ʟʫʤʦʚʣʶʶʪʴʩʷ ʘʧʘʨʘʪʫʨʦʶ ʘʙʦ ʛʣʦʙʘʣʴʥʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʠʭ 

ɯʥʪʝʨʬʝʡʩ 

ʇʦʤʠʣʢʠ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ,  

ʫ ʚʠʢʣʠʢʘʭ, ʤʘʢʨʦʩʘʭ, ʢʝʨʫʚʘʣʴʥʠʭ ʙʣʦʢʘʭ ʘʙʦ  

ʫ ʩʧʠʩʢʫ ʧʘʨʘʤʝʪʨʽʚ 

ʃʦʛʽʢʘ 

ʇʦʤʠʣʢʠ ʚ ʧʨʦʛʨʘʤʥʽʡ ʣʦʛʽʮʽ, ʥʝ ʦʭʦʧʣʝʥʽʡ ʚʘʣʽ-

ʜʘʮʽʻʶ, ʪʘ ʧʦʤʠʣʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ 

ʇʨʠʩʚʦʶʚʘʥʥ ̫
ʇʦʤʠʣʢʠ ʫ ʩʪʨʫʢʪʫʨʽ ʜʘʥʠʭ ʘʙʦ ʚ ʽʥʽʮʽʘʣʽʟʘʮʽʾ 

ʟʤʽʥʥʠʭ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʧʨʦʛʨʘʤʠ 

ʅʝʜʦʩʪʘʪʥʴʦ ʚʽʜʦʙʨʘʞʝʥʠʡ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 12.6 

ʂʦʥʪʝʢʩʪ ʧʦʤʠʣʢʠ ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʝʬʝʢʪʽʚ 

ɿʘʮʠʢʣʶʚʘʥʥ ̫
ʇʦʤʠʣʢʠ, ʩʧʨʠʯʠʥʝʥʽ ʨʝʩʫʨʩʦʤ ʯʘʩʫ, ʨʝʘʣʴʥʠʤ 

ʯʘʩʦʤ ʘʙʦ ʧʦʜʽʣʦʤ ʯʘʩʫ 

ʉʝʨʝʜʦʚʠʱʝ 
ʇʦʤʠʣʢʠ ʚ ʨʝʧʦʟʠʪʦʨʽʾ, ʫ ʢʝʨʫʚʘʥʥʽ ʟʤʽʥʘʤʠ ʘʙʦ 

ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʚʝʨʩʽʷʭ ʧʨʦʝʢʪʫ 

ɸʣʛʦʨʠʪʤ 

ʇʦʤʠʣʢʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦ-

ʩʪʽ, ʢʦʨʝʢʪʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ ʘʙʦ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ 

ʩʠʩʪʝʤʠ 

ɼʦʢʫʤʝʥʪʘʮʽʷ 
ʇʦʤʠʣʢʠ ʚ ʟʘʧʠʩʘʭ ʜʦʢʫʤʝʥʪʽʚ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 

ʘʙʦ ʚ ʧʫʙʣʽʢʘʮʽʷʭ 

 

ʆʨʪʦʛʦʥʘʣʴʥʽʩʪʴ ʩʭʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʫʜʴ-

ʷʢʠʡ ʾʾ ʪʝʨʤʽʥ ʥʘʣʝʞʠʪʴ ʣʠʰʝ ʜʦ ʦʜʥʽʻʾ ʢʘʪʝʛʦʨʽʾ, ʪʦʙʪʦ ʧʨʦʩʪʝʞʫ-

ʚʘʥʘ ʧʦʤʠʣʢʘ ʚ ʩʠʩʪʝʤʽ ʤʘʻ ʙʫʪʠ ʚ ʦʜʥʦʤʫ ʟ ʢʣʘʩʽʚ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʜʚʦʤ ʨʦʟʨʦʙʥʠʢʘʤ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʧʦʤʠʣʢʠ ʦʜʥʘʢʦʚʠʤ ʩʧʦʩʦʙʦʤ. 

ʌʽʨʤʘ Hewlett-Packard ʫʩʪʘʥʦʚʠʣʘ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦ-

ʤʠʣʦʢ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʇɿ ʥʘ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʣʝʥʥʷ (ʨʠʩ. 12.6) [11]. 

 

ʆʙʯʠʩʣʝʥʥʷ ; 

18%

ʣʦʛʽʢʘ ; 32%

ʽʥʪʝʛʨʘʮʽʷ; 5%

ʘʧʘʨʘʪʫʨʘ; 4%

ʚʠʤʦʛʠ; 5%

ʜʦʢʫʤʝʥʪʘʮʽʷ; 

19%

ʜʘʥʽ; 6%

ʽʥʰʽ; 11%

 

ʈʠʩ. 12.6. ɺʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʤʠʣʦʢ,  

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʪʝʩʪʠ ʽ ʪʝʩʪʦʚʽ ʜʘʥʽ. ʇʽʜ ʪʝʩʪʦʤ ʨʦʟʫʤʽʶʪʴ ʧʝʚʥʫ ʧʨʦʛʨʘʤʫ, ʧʨʠʟʥʘ-

ʯʝʥʫ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽʥʰʦʾ ʧʨʦʛʨʘʤʠ ʽ ʚʠʷʚʣʝʥʥʷ ʚ 

ʥʽʡ ʧʦʤʠʣʢʦʚʠʭ ʩʠʪʫʘʮʽʡ.  

        ɯʥʰʽ; 11 % 

          ɼʘʥʽ; 6 % 

   ɼʦʢʫʤʝʥʦʪʘʮʽʷ; 19 % 

ɺʠʤʦʛʠ; 5 % 

ɸʧʘʨʘʪʫʨʘ; 4 %   

ɯʥʪʝʛʨʘʮʽʷ; 5 % 

ʃʦʛʽʢʘ; 32 % 

 

 

ʆʙʯʠʩʣʝʥʥʷ; 18 % 
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ʊʝʩʪʦʚʽ ʜʘʥʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʽ ʛʦʪʫ-
ʶʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ: ʛʝʥʝʨʘʪʦʨʦʤ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ, ʧʨʦʝʢʪʥʦʶ ʛʨʫʧʦʶ 
ʥʘ ʧʽʜʩʪʘʚʽ ʜʦʢʫʤʝʥʪʽʚ ʘʙʦ ʬʘʡʣʽʚ, ʢʦʨʠʩʪʫʚʘʯʝʤ ʽʟ ʩʧʝʮʠʬʽʢʘʮʽʾ 
ʚʠʤʦʛ ʪʦʱʦ. ɼʫʞʝ ʯʘʩʪʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʬʦʨʤʠ ʚʭʽʜʥʠʭ 
ʜʦʢʫʤʝʥʪʽʚ, ʫ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ. 
ʊʝʩʪʘʤʠ ʧʝʨʝʚʽʨʷʶʪʴ: 
ï ʧʦʚʥʦʪʫ ʬʫʥʢʮʽʡ; 
ï ʫʟʛʦʜʞʝʥʽʩʪʴ ʽʥʪʝʨʬʝʡʩʽʚ; 
ï ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʠ; 
ï ʦʙʯʠʩʣʝʥʥʷ ʽ ʢʦʨʝʢʪʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ; 
ï ʧʨʘʚʠʣʴʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ; 
ï ʥʘʜʽʡʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ; 
ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʠʩʪʫ ʚʽʜ ʟʙʦʾʚ ʘʧʘʨʘʪʫʨʠ ʽ ʥʝʚʠʷʚʣʝʥʠʭ ʧʦʤʠʣʦʢ; 
ï ʟʨʫʯʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʪʦʱʦ. 

ʊʝʩʪʦʚʽ ʜʘʥʽ ʛʦʪʫʶʪʴʩʷ ʷʢ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʘʢ ʽ ʜʣʷ ʛʨʫʧ ʧʨʦʛʨʘʤ ʘʙʦ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʩʪʘʜʽʷʭ ʧʨʦʮʝ-

ʩʫ ʨʦʟʨʦʙʣʝʥʥʷ. ʂʣʘʩʠʬʽʢʘʮʽʶ ʪʝʩʪʽʚ ʧʝʨʝʚʽʨʢʠ ʟʘ ʦʙô̒ ʢʪʘʤʠ ʪʝʩʪʫ-

ʚʘʥʥʷ ʥʘ ʦʩʥʦʚʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 12.7. 
 

 

ʈʠʩ. 12.7. ʊʝʩʪʠ ʽ ʩʪʘʜʽʾ ʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

 

ʊʝʩʪʠ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ʊʝʩʪʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʦʢʨʝʤʠʭ ʝʣʝ-

ʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʽ ʪʝʩʪʠ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ ʽ ʚʜ̔-

ʤʽʥʥʽ ʦʟʥʘʢʠ. 

ʊʘʢ, ʥʘ ʨʠʩ. 12.7 ʷʢ ʧʨʠʢʣʘʜ ʟʦʙʨʘʞʝʥʦ ʢʨʦʢʠ ʩʪʘʜʽʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʠʩʪʝʤʠ ʟ ʛʦʪʦʚʠʭ ʧʽʩʣʷ ʪʝʩʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʟʘʜʘʥʦ ʟʚô̫ ʟʢʠ ʤʽʞ 

ʢʨʦʢʘʤʠ ʪʝʩʪʫʚʘʥʥʷ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʧʨʦʛʨʘʤʥʦʶ ʩʠʩʪʝʤʦʶ. 
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ɼʣʷ ʢʦʞʥʦʛʦ ʢʨʦʢʫ ʢʦʤʘʥʜʘ ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ ʛʦʪʫʻ ʪʝʩʪʠ ʽ ʥʘʙʦʨʠ 
ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʘʥʽʚ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠ-
ʩʪʝʤʠ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʙʤʝʞʝʥʥʷʤ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʪʘ ʚʠʤʦʛʘʤ ʜʦ 
ʝʣʝʤʝʥʪʘ ʪʝʩʪʫʚʘʥʥʷ. 
ʇʦʯʘʪʢʦʚʠʡ ʢʨʦʢ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ï ʽʥʪʝʛʨʘʮʽʷ ʝʣʝʤʝʥʪʽʚ, ʱʦ  

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʪʝʩʪʘʭ, ʫʪʚʦʨʶʚʘʥʠʭ ʟʘ ʩʧʝʮʠʬʽʢʘʮʽ-
ʷʤʠ ʧʨʦʝʢʪʫ. ʈʦʟʛʣʷʥʝʤʦ ʮʝʡ ʢʨʦʢ ʜʝʪʘʣʴʥʽʰʝ ʥʘ ʧʨʠʢʣʘʜʽ ʩʭʝʤʠ 
ʽʥʪʝʛʨʘʮʽʾ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ (ʨʠʩ. 12.8). 

 

 

ʈʠʩ. 12.8. ɯʥʪʝʛʨʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

 
ʂʦʞʥʠʡ ʢʦʤʧʦʥʝʥʪ ʮʽʻʾ ʩʭʝʤʠ ʪʝʩʪʫʻʪʴʩʷ ʦʢʨʝʤʦ ʚʽʜ ʽʥʰʠʭ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʥʘʙʦʨʠ ʜʘʥʠʭ ʽ ʩʮʝ-
ʥʘʨʽʾ, ʩʢʣʘʜʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʪʠʧʽʚ ʽ ʬʫʥʢʮʽʡ, ʩʧʝʮʠʬʽʢʦʚʘʥʠʭ ʫ 
ʧʨʦʝʢʪʽ ʩʠʩʪʝʤʠ. ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʝʨʝʜʦ-
ʚʠʱʽ ʥʘ ʚʠʟʥʘʯʝʥʽʡ ʤʥʦʞʠʥʽ ʪʝʩʪʽʚ ʾʭ ʜʘʥʠʭ ʪʘ ʦʧʝʨʘʮʽʷʭ, ʚʠʢʦʥʫ-
ʚʘʥʠʭ ʟ ʥʠʤʠ. 
ʊʝʩʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʚʽʨʢʫ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ, ʣʦʛʽʢʠ ʽ 

ʤʝʞʦʚʠʭ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 
ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ (ʜʠʚ. ʨʠʩ. 12.7) ʩʧʦʯʘʪʢʫ ʪʝʩʪʫʶʪʩɹʷ ʢʦʤ-

ʧʦʥʝʥʪʠ ɸ, ɺ, D ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʽ ʢʦʞʝʥ ʟ ʦʢʨʝʤʠʤ ʪʝʩ-
ʪʦʤ. ʇʽʩʣʷ ʾʭ ʧʝʨʝʚʽʨʢʠ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢʠʡ ʝʪʘʧ, ʷʢ ʧʝʨʝʚʽʨʢʘ ʽʥʪʝ-
ʨʬʝʡʩʽʚ ʜʣʷ ʾʭ ʥʘʩʪʫʧʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʩʫʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʚʠ-

ʢʦʥʘʥʥʷ ʦʧʝʨʘʪʦʨʽʚ ʚʠʢʣʠʢʫ ɸ ­ ɽ, ɺ ­ ʉ, D ­ G ʥʘ ʥʠʞʯʠʭ ʨʽʚ-
ʥʷʭ ʛʨʘʬʫ: ʢʦʤʧʦʥʝʥʪʠ ɽ, ʉ, G. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʢʦʤ-
ʧʦʥʝʥʪʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴʩʷ, ʪʘʢ ʩʘʤʦ ʤʘʶʪʴ ʙʫʪʠ ʥʘʣʘʛʦʜʞʝʥ ̔ʦʢ-
ʨʝʤʦ. ɸʥʘʣʦʛʽʯʥʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʟʚʝʨʪʘʥʥʷ ʜʦ ʢʦʤʧʦʥʝʥʪʘ F, ʱʦ ʻ 
ʣʘʥʢʦʶ, ʷʢʘ ʧʦʚô̫ ʟʫʻ ʝʣʝʤʝʥʪʠ. 

ʇʨʠ ʮʴʦʤʫ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʦʤʠʣʢʠ ʚ ʨʘʟʽ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʟʘ-

ʜʘʥʥ̫  ʧʘʨʘʤʝʪʨʽʚ ʚ ʦʧʝʨʘʪʦʨʘʭ ʚʠʢʣʠʢʫ ʘʙʦ ʢʦʣʠ ʦʙʯʠʩʣʶʶʪʴʩʷ 
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ʧʨʦʮʝʜʫʨʠ ʯʠ ʬʫʥʢʮʽʾ. ɿʥʘʡʜʝʥʽ ʧʦʤʠʣʢʠ ʫ ʟʚô̫ ʟʢʘʭ ʫʩʫʚʘʶʪʴʩʷ,  ̔

ʧʦʚʪʦʨʥʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʟʚô̫ ʟʦʢ ʟ ʢʦʤʧʦʥʝʥʪʦʤ F ʫ ʚʠʛʣʷʜʽ çʪʨ̔-

ʡʦʢè: ʢʦʤʧʦʥʝʥʪ - ʽʥʪʝʨʬʝʡʩ - ʢʦʤʧʦʥʝʥʪ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ (ʨʠʩ. 12.8) ʻ ʧʝʨʝʚʽʨʢʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ, ʢ̫ʽ 

ʚʢʣʶʯʘʶʪʴ ʩʮʝʥʘʨʽʾ ʧʝʨʝʚʽʨʢʠ ʬʫʥʢʮʽʡ ʽ ʚʠʤʦʛ ʜʦ ʥʠʭ. ɺ ʦʩʥʦʚʫ 

ʮʴʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʧʦʢʣʘʜʝʥʦ ʧʨʦʝʢʪʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ. 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʩʠʩʪʝʤʠ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʪʝʩʪʘʤʠ ʧʝʨʝʚʽʨʷ-

ʻʪʴʩʷ ʩʠʩʪʝʤʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʥʘʚʯʠʭ ʽ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʪʝʩʪʽʚ, 

ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʤʦʛʘʭ ʜʦ ʇɿ, ʜʦ ʘʧʘʨʘʪʫʨʠ ʽ ʚʠʢʦʥʫʚʘʥʠʭ ʬʫʥʢ-

ʮʽʡ. ɺʠʧʨʦʙʫʚʘʣʴʥʦʤʫ ʪʝʩʪʫ ʧʝʨʝʜʫʻ ʚʝʨʠʬʽʢʘʮʽʷ ʽ ʚʘʣʽʜʘʮʽʷ ʇɿ. 

ʊʝʩʪ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʻ ʩʢʣʘʜʥʽʰʠʤ, ʜʦ ʥʴʦʛʦ 

ʚʢʣʶʯʘʶʪʴʩʷ ʥʘʙʦʨʠ ʜʘʥʠʭ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʬʫʥʢʮʽʡ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʾʭ ʦʧʠʩʽʚ ʪʘ ʚʠʤʦʛ ʜʦ ʥʠʭ. ʊʝʩʪ ʚʠʧʨʦʙʫʚʘʥʴ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚ ʨʝʘʣʥɹʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʫ ʷʢʦʤʫ 

ʩʠʩʪʝʤʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ. 

ʊʝʩʪ ʽʥʩʪʘʣʷʮʽʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʠʢʦ-

ʥʘʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

12.5. ʂʦʤʘʥʜʘ ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ 

ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʽ ʚʠʢʦʥʘʚʯʽ ʪʝʩʪʠ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʨʦʙʥʠʢ, ʘ ʟʘ-

ʤʦʚʥʠʢ ʙʽʣʴʰʝ ʚʧʣʠʚʘʻ ʥʘ ʩʢʣʘʜʘʥʥʷ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʪʘ ʽʥʩʪʘʣʷ-

ʮʽʡʥʠʭ ʪʝʩʪʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʢʦʤʘʥʜʘ ʪʝʩʪʫʚʘʣʴʥʠʢ̔ ʚ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʰʪʘʪʫ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. ɼʝʷʢʽ ʯʣʝʥʠ ʮʽʻʾ ʢʦʤʘʥʜʠ ʻ 

ʜʦʩʚʽʜʯʝʥʠʤʠ ʪʝʩʪʫʚʘʣʴʥʠʢʘʤʠ ʘʙʦ ʥʘʚʽʪʴ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ ʚ ʮʽʡ 

ʛʘʣʫʟʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʘʥʘʣʽʪʠʢʠ, ʧʨʦʛʨʘʤʽʩʪʠ, ʽʥʞʝʥʝʨʠ-

ʪʝʩʪʫʚʘʣʴʥʠʢʠ, ʢ̫̔ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʚʝʩʴ ʯʘʩ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤ. ɺʦʥʠ ʧʨʘʮʶʶʪʴ ʥʝ ʣʠʰʝ ʟʽ ʩʧʝʮʠʬʽʢʘʮʽʷ-

ʤʠ, ʘ ʽ ʟ ʤʝʪʦʜʘʤʠ ʪʘ ʟʘʩʦʙʘʤʠ ʪʝʩʪʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʩʪʚʦ-

ʨʝʥʥʷ ̔ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ ʥʘ ʤʘʰʠʥʽ. ʊʝʩʪʫʚʘʣʴʥʠʢʽʚ ʚʢʣʶʯʘʶʪʴ ʫ 

ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʟ ʧʦʯʘʪʢʫ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʫ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʪʝ-

ʩʪʦʚʠʭ ʥʘʙʦʨʽʚ ʪʘ ʩʮʝʥʘʨʽʾʚ, ʘ ʪʘʢʦʞ ʛʨʘʬʽʢʽʚ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ. 

ʌʘʭʦʚʽ ʪʝʩʪʫʚʘʣʴʥʠʢʠ ʨʦʟʨʦʙʣʷʶʪʴ ʤʝʪʦʜʠ ʽ ʧʨʦʮʝʜʫʨʠ ʪʝʩʪʫ-

ʚʘʥʥʷ. ɼʦ ʮʽʻʾ ʢʦʤʘʥʜʠ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʣʶʜʠ, ʦʟʥʘʡʦʤʣʝʥ̔ ʟ 

ʚʠʤʦʛʘʤʠ ʩʠʩʪʝʤʠ ʘʙʦ ʟ ʧʽʜʭʦʜʘʤʠ ʜʦ ʾʾ ʨʦʟʨʦʙʣʝʥʥʷ. ɸʥʘʣʽʪʠʢʽʚ 

ʚʢʣʶʯʘʶʪʴ ʷʢ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʨʦʟʫʤʽʶʪʴ ʧʨʦʙʣʝʤʠ 

ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʟʘʤʦʚʥʠʢʽʚ. 
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ʇʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʩʠʩʪʝʤʠ ʧʦʜʘʶʪʴ ʢʦʤʘʥʜʽ ʪʝʩʪʫʚʘʣʴʥʠʢ̔ʚ ʧʨʦ-

ʝʢʪʥʽ ʟʘʚʜʘʥʥʷ, ʪʦʤʫ ʦɦ ʾʤ ʚʽʜʦʤʽ ʧʨʠʥʮʠʧʠ ʜʝʢʦʤʧʦʟʠʮʽʾ ʩʠʩʪʝʤʠ 

ʥʘ ʧʽʜʩʠʩʪʝʤʠ ʽ ʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʠʥʮʠʧʠ ʾʭ ʨʦʙʦʪʠ. ʇʽʩʣʷ ʧʨʦʝʢ-

ʪʫʚʘʥʥʷ ʪʝʩʪʽʚ ʽ ʪʝʩʪʦʚʠʭ ʧʦʢʨʠʪʪʽʚ ʢʦʤʘʥʜʘ ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ ʟʘʣʫʯʘʻ 

ʧʨʦʝʢʪʘʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ. 

ɼʦ ʢʦʤʘʥʜʠ ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ ʚʭʦʜʷʪʴ ʪʘʢʦʞ ʢʦʨʠʩʪʫʚʘʯʽ. ɺʦʥʠ 

ʦʮʽʥʶʶʪʴ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʣʶʜʩʴʢʠʡ 

ʬʘʢʪʦʨ, ʘ ʪʘʢʦʞ ʚʠʩʣʦʚʣʶʶʪʴ ʩʚʦʶ ʜʫʤʢʫ ʧʨʦ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ 
ʩʠʩʪʝʤʠ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫ. 

ʋʧʦʚʥʦʚʘʞʝʥʽ ʟʘʤʦʚʥʠʢʘ ʧʣʘʥʫʶʪʴ ʨʦʙʦʪʠ ʜʣʷ ʪʠʭ, ʭʪʦ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʩʠʩʪʝʤʫ. ʇʨʠ ʮʴʦʤʫ ʚʦʥʠ ʤʦ-

ʞʫʪʴ ʚʥʝʩʪʠ ʜʝʷʢʽ ʟʤʽʥʠ ʚ ʧʨʦʝʢʪ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʧʦʚʥʦʪʦʶ ʟʘʜʘʥʠʭ 

ʚʠʤʦʛ ʽ ʩʬʦʨʤʫʣʶʚʘʪʠ ʩʠʩʪʝʤʥʽ ʚʠʤʦʛʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʝʨʠʬʽʢʘʮʽʾ 

ʩʠʩʪʝʤʠ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʾʾ ʛʦʪʦʚʥʽʩʪʴ ʪʘ ʢʦʨʠʩʥʽʩʪʴ. 

12.6. ʇʣʘʥ ʪʝʩʪʫʚʘʥʥʷ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʧʣʘʥ (test plan), ʫ ʷʢʦ-

ʤʫ ʦʧʠʩʫʶʪʴʩʷ ʩʪʨʘʪʝʛʽʾ, ʨʝʩʫʨʩʠ ʽ ʛʨʘʬʽʢ ʪʝʩʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʪʘ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. ʇʣʘʥ ʩʪʨʘʪʝʛʽʾ ʤʽʩʪʠʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʩʮʷ ʪʝʩʪʫ ʚ ʢʦʞʥʦʤʫ ʧʨʦʮʝʩʽ, ʩʪʫʧʽʥʴ ʧʦʢʨʠʪʪʷ ʧʨʦʛʨʘʤʠ ʪʝʩʪʘʤʠ 
ʽ ʚʽʜʩʦʪʦʢ ʪʝʩʪʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ̔ʩʧʝʮʽʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʊʝʩʪʦʚʽ ʽʥʞʝʥʝʨʠ ʩʪʚʦʨʶʶʪʴ ʤʥʦʞʠʥʫ ʪʝʩʪʦʚʠʭ ʩʮʝʥʘʨʽʾʚ (test 

cases), ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʧʝʨʝʚʽʨʷʻ ʨʝʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʘʢʪʦʨʦʤ ʽ 

ʩʠʩʪʝʤʦʶ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʟʥʘʯʝʥʠʭ ʧʝʨʝʜʫʤʦʚ ʪʘ ʧʦʩʪʫʤʦʚ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʪʘʢʠʭ ʩʮʝʥʘʨʽʾʚ. ʉʮʝʥʘʨʽʾ ʥʘʣʝʞʘʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʜʦ ʪʝʩʪʫʚʘʥ-

ʥʷ ʟʘ ʪʠʧʦʤ çʙʽʣʠʡ ʷʱʠʢè ʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʝʨʝʚʽʨʢʫ ʩʪʨʫʢʪʫʨʠ ʪʘ 
ʦʧʝʨʘʮʽʾ ʽʥʪʝʛʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʪʝʩʪʦʚʽ ʽʥʞʝʥʝʨʠ ʧʨʦʧʦʥʫʶʪʴ ʧʨʦ-

ʮʝʜʫʨʠ ʪʝʩʪʫʚʘʥʥʷ (test procedures), ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʘʣʽʜʘʮʽʶ 

ʦʙô̒ ʢʪʽʚ ʪʘ ʚʝʨʠʬʽʢʘʮʽʶ ʪʝʩʪʦʚʠʭ ʩʮʝʥʘʨʽʾʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥ-

ʛʨʘʬʽʢʘ. ʆʮʽʥʶʚʘʥʥʷ ʪʝʩʪʽʚ (test evaluation) ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʶʚʘʥʥʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʩʪʫʧʝʥʷ ʧʦʢʨʠʪʪʷ ʧʨʦʛʨʘʤ ʩʮʝʥʘʨʽʷʤʠ ʽ 
ʩʪʘʪʫʩʫ ʦʪʨʠʤʘʥʠʭ ʧʦʤʠʣʦʢ. ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʘ ʦʙʦʚô̫ ʟʢʠ ʪʝʩʪʦ-

ʚʦʛʦ ʽʥʞʝʥʝʨʘ ʽʣʶʩʪʨʫʻ ʨʠʩ. 12.9. 

ʊʝʩʪʫʚʘʣʴʥʠʢ ʽʥʪʝʛʨʘʮʽʾ ʩʠʩʪʝʤʠ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʫʚʘʥʥʷ ʽʥʪʝʨ-

ʬʝʡʩʽʚ ʽ ʦʮʽʥʶ  ̒ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʩʪʽʚ. ɯ, ʥʘʨʝʰ-

ʪʽ, ʪʝʩʪʫʚʘʣʴʥʠʢ ʩʠʩʪʝʤʠ ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʥʠʭ 

ʪʝʩʪʽʚ ʽ ʪʝʩʪʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʧʦʧʝʨʝʜʥʽʤʠ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʠ. 
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ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʠʩɞɑɘəɔɡ ɞɑɝɞɱɎ, ɫɖ ʧʨʘʚʠʣʦ, ʟʥʘʭʦʜʷʪʴ ʜʝʬʝʢ-

ʪʠ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʭʦʚʘʥʠʭ ʧʦʤʠʣʦʢ ʫ ʧʨʦʛʨʘʤʘʭ, ʷʢʽ ʚʠʷʚ-

ʣʷʶʪʴʩʷ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʾ ʧʨʦʛʦʥʢʠ ʩʠʩʪʝʤʠ ʟʘ ʪʝʩʪʦʚʠʤʠ ʜʘʥʠʤʠ ʽ 

ʩʮʝʥʘʨʽʷʤʠ. 
 

 

ʈʠʩ. 12.9. ɿʘʚʜʘʥʥʷ ʪʘ ʦʙʦʚô̫ ʟʢʠ ʽʥʞʝʥʝʨʘ ʪʝʩʪʽʚ 

 

ɿʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ. ɼʦʪʝʧʝʨ ʨʦʟʨʦʙʣʝ-

ʥʦ ʙʝʟʣʽʯ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʩʦʙʽʚ ʧʦʰʫʢʫ ʧʦʤʠʣʦʢ, ʜʝʬʝʢʪʽʚ ʪʘ ʚʽʜ-

ʤʦʚ ʫ ʧʨʦʛʨʘʤʘʭ. ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʮʽ ʟʘʩʦʙʠ ʧʦʜʽʣʷʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʪʠʧʽʚ ʪʝʩʪʫʚʘʥʥʷ (ʩʪʘʪʠʯʥʦʛʦ, ʜʠʥʘʤʽʯʥʦʛʦ ʪʘ ʽʥ.) ʇɿ. ʋʩʽ ʟʘʩʦʙʠ 

ʦʙô̒ ʜʥʫʶʪʴʩʷ ʙʘʟʦʶ ʜʘʥʠʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʫʩʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʽ ʢʦʥʪʨʦʣʴʥʽ ʜʘʥʽ ʽ ʪʝʩʪʠ, ʘ ʪʘʢʦʞ ʨʝ-

ʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ̔ʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʪʘ 

ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ. 

ɿʘʩʦʙʠ ʩʪʘʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʟʘʩʦʙʠ ʨʦʟʨʘ-

ʭʫʥʢʫ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʽʚ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʦʥʠ ʜʘʶʪʴ 

ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽ ʨʦʟʧʦʜʽʣʷʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʨʠ-

ʚʘʣʦʩʪʝʡ ʘʥʘʣʽʪʠʯʥʦ ʙʝʟ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘ ʤʘʰʠʥʽ. ɿʘ ʜʦʧʦ-

ʤʦʛʦʶ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʷʚʣʷʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʧʦʪʨʝ-

ʙʫʶʪʴ ʙʘʛʘʪʦ ʯʘʩʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʽ ʧʝʨʝʚʽʨʢʠ ʚʠʢʦʥʫʚʘʥʦʩʪʽ ʇɿ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʡʪʠ ʜʝʷʢʽ ʧʦʤʠʣʢʠ ʧʦʨʫ-

ʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʯʝʨʝʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʯʘʩʫ ʚʠʢʦ-

ʥʘʥʥʷ ʇɿ ʧʦʪʨʝʙʘʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɿʘʩʦʙʠ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ  ̔ʪʝʩʪʫʚʘʥʥʷ. ɰʭ ʤʦʞʥʘ ʧʦ-

ʜʽʣʠʪʠ ʥʘ ʜʚʘ ʪʠʧʠ. ʇʝʨʰʠʡ ʪʠʧ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦ-

ʥʘʥʥʷ ʧʨʦʛʨʘʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʜʨʫʛʠʡ ï ʜʦʧʦʤʽʞʥʽ 

ʟʘʩʦʙʠ, ʷʢʽ ʦʙʯʠʩʣʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʽ ʢʦʨʠ-

ʛʫʁʪʴ ʧʨʦʛʨʘʤʠ. ɼʦ ʜʨʫʛʦʛʦ ʪʠʧʫ ʥʘʣʝʞʘʪʴ ʟʘʩʦʙʠ ʪʨʘʥʩʣʷʮʽʾ ʟʘ-

ʚʜʘʥʴ, ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ ʽ ʨʝʻʩʪʨʘʮʽʾ ʜʘʥʠʭ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ-

ʚʘʥʥʷ. ʊʝʩʪʦʚʽ ʟʥʘʯʝʥʥʷ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʫ ʬʦʨʤʫ, ʧʨʠʜʘʪʥʫ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʥʘʣʘʛʦʜʞʝʥʦʾ ʧʨʦʛʨʘʤʠ. ʆʧʝʨʘʪʦʨʠ ʥʘʣʘʛʦʜʞʝʥʦʛʦ  
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ʟʘʚʜʘʥʥʷ ʦʙô̒ ʜʥʫʶʪʴʩʷ ʟ ʪʝʩʪʦʚʘʥʦʶ ʧʨʦʛʨʘʤʦʶ ʘʙʦ ʛʦʪʫʁ ʪʴʩʷ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʚ ʨʝʞʠʤʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. 

ɿʘʩʦʙʠ ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷʤ. ʎʽ ʟʘʩʦʙʠ ʨʝʘʣʽʟʫʶʪʴ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤʠ ʟʘ ʥʘʣʘʛʦʜʞʝʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʋ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ  

ʟʘʚʜʘʥʴ ʽ ʪʝʩʪʽʚ ʦʙʠʨʘʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʪʝʩʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʩʝʣʝʢʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩ-

ʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʟʽʩʪʘʚʣʝʥʥʷ 

ʾʭ ʟ ʝʪʘʣʦʥʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ɼʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʣʷ ʧʦ-

ʜʘʣhɹʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ ʫ ʨʝʞʠʤʽ ʪʝʩʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʜʠʩʧʣʝʾ, ʥʘʧʨʠʢʣʘʜ ʫ ʛʨʘʬʽʯʥʽʡ ʬʦʨʤʽ (ʰʣʷʭʠ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʦ ʛʨʘʬʫ ʧʨʦʛʨʘʤʠ), ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʘʛʨʘʤ 

UML, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʽʜʤʦʚʠ ʪʘ ʧʦʤʠʣʢʠ ʘʙʦ ʢʦʥʢʨʝʪʥʽ 

ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʛʨʘʤʠ. ʎʽ ʜʘʥʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʨʦʟ-

ʨʦʙʥʠʢʘʤʠ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʥʘʧʨʷʤʠ ʧʦʜʘʣʴʰʦʾ 

ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʛʨʘʤ ʘʙʦ ʟʘʚʝʨʰʝʥʥʷ ʾʭ. 

ɿʘʩʦʙʠ ʧʣʘʥʫʚʘʥʥʷ. ɿʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʣʘʥʫʚʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʽʥʬʦʨʤʘʮʽʾ ʪʨʴʦʭ ʚʠʜʽʚ: 

1) ʧʨʦ ʮʠʢʣʠ; 

2) ʧʨʦ ʩʧʦʩʦʙʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ; 

3) ʧʨʦ ʧʨʝʜʠʢʘʪʠ, ʢ̫ʽ ʢʝʨʫʶʪʴ ʚʠʢʦʥʘʥʥʷʤ ʤʘʨʰʨʫʪʽʚ, ʽ ʧʨʦ ʤʝ-

ʞʽ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʟʤʽʥʥʠʭ. 

ʊʘʢʽ ʟʘʩʦʙʠ ʩʧʦʯʘʪʢʫ ʙʫʜʫʶʪʴ ʩʪʨʘʪʝʛʽʶ ʽ ʩʧʦʩʦʙʠ ʪʝʩʪʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʫ ʧʨʝʜʠʢʘʪʘʭ ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʽʚ. 

ʇʝʨʝʚʽʨʷʶʪʴʩʷ ʨʝʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʽʤʦʚʽʨʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ ʫ ʚʝʨ-

ʰʠʥʘʭ ʛʨʘʬʫ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʪʝʨʘʮʽʾ ʮʠʢʣʽʚ. ʎʠʢʣʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʦʢʨʝʤʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦ ʽʪʝʨʘʮʽʾ. 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʚʦʥʠ ʚʠʣʫʯʘʶʪʴʩʷ ʟ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʇʽʜ ʯʘʩ 

ʧʣʘʥʫʚʘʥʥʷ ʛʦʪʫʶʪʴʩʷ ʪʝʩʪʠ, ʢʨʠʪʝʨʽʾ ʽ ʚʭʽʜʥʽ ʟʥʘʯʝʥʥʷ. 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʩʦʙʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʣʷ  

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʨʦʭʦʜʞʝʥʥ ̫ʪʝʩʪʽʚ ʟʘ ʚʠʢʦʥʫʚʘʥʦʶ ʧʨʦʛʨʘʤʦʶ. 

ɿʘʩʦʙʠ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʪʘʥʜʘʨʪʫ IEEE Std 829TM ʨʝʟʫʣʴʪʘʪʠ ʥʘʣʘʛʦʜʞʝʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʝʨʫʪʴ ʟʽ ʩʧʝʮʽ-

ʘʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ̔ ʤʽʩʪʷʪʴ: 

ï ʟʘʛʘʣʴʥʠʡ ʦʧʠʩ ʟʘʚʜʘʥʴ, ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʟʤʽʩʪ ʧʨʦʛʨʘʤʥʦʾ ʩʠ-

ʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʦʧʠʩ ʾʾ ʬʫʥʢʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ; 

ï ʦʧʠʩ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ; 
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ï ʦʧʠʩ ʧʣʘʥʽʚ ʪʝʩʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʦʙô̒ ʢʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ  ̔ʪʝʭʥʦʣʦʛʽʯ-

ʥʠʭ ʟʘʩʦʙʽʚ; 

ï ʩʧʝʮʠʬʽʢʘʮʽʶ ʪʝʩʪʽʚ, ʢʦʥʪʨʦʣʴʥʠʭ ʧʨʠʢʣʘʜʽʚ, ʢʨʠʪʝʨʽʾʚ ʪʘ ʦʙ-

ʤʝʞʝʥʴ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ 

ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ; 

ï ʟʚʽʪ ʪʝʩʪʫʚʘʥʥʷ, ʟʚʽʪ ʧʨʦ ʘʥʦʤʘʣʴʥʽ ʧʦʜʽʾ, ʚʽʜʤʦʚʠ ʪʘ ʜʝʬʝʢʪʠ  

ʟ ʧʽʜʩʫʤʢʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʩʠʩʪʝʤʠ  

ʚ ʮʽʣʦʤʫ. 

ʆʪʞʝ, ʫ ʪʝʩʪʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦ-

ʙʽʚ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʧʦʣʽʧʰʠʪʠ ʧʦʢʘʟʥʠʢʠ ʩʪʚʦʨʶʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʻ ʦʢʨʝʤʽ ʟʘʩʦʙʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʪʝʩʪʫʚʘʥʥʷ ʪʘʢʠʭ ʩʢʣʘʜ-

ʥʠʭ ʩʠʩʪʝʤ, ʷʢ ʢʨʠʪʠʯʥʽ ʩʠʩʪʝʤʠ ʪʘ ʩʠʩʪʝʤʠ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʦʱʦ. 

12.7. ʇʨʠʥʮʠʧʠ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʩʪʦʚʠʭ ʢʝʡʩʽʚ 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʤʽʪʠʣʘʩʷ ʪʝʥʜʝʥʮʽʷ, ʢʦʣʠ ʟʫʩʠʣʣʷ ʬʽʨʤ-

ʨʦʟʨʦʙʥʠʢʽʚ ʇɿ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʩʚʦʾʭ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. ʇʦʩʪʫʧʦʚʦ ʚʠʨʦʙʥʠʢʠ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ çʽʥʪʫʾʪʠʚʥʦʛʦè 

ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤ ʽ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʬʦʨʤʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʟ ʥʘ-

ʧʠʩʘʥʥʷʤ ʪʝʩʪ-ʢʝʡʩʽʚ. 

ʇʦʚʥʽʩʪʶ ʧʨʦʪʝʩʪʫʚʘʪʠ ʧʨʦʛʨʘʤʫ ʥʝʤʦʞʣʠʚʦ ʟ ʪʘʢʠʭ ʧʨʠʯʠʥ: 

ï ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʢʦʤʙʽʥʘʮʽʡ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘʜʪʦ ʚʝʣʠʢʘ, 

ʱʦʙ ʾʾ ʤʦʞʥʘ ʙʫʣʦ ʧʝʨʝʚʽʨʠʪʠ ʧʦʚʥʩ̔ʪʶ; 

ï ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ ʧʨʦʛʨʘʤʠ 

ʪʘʢʦʞ ʥʘʜʪʦ ʚʝʣʠʢʘ, ʱʦʙ ʾʾ ʤʦʞʥʘ ʙʫʣʦ ʧʨʦʪʝʩʪʫʚʘʪʠ ʧʦʚʥʽʩʪʶ. 

ï ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ (ʱʦ ʚʢʣʶʯʘʻ ʚʩʽ ʤʦʞʣʠʚʽ ʢʦʤʙʽʥʘʮʽʾ ʜʽʡ 

ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʡʦʛʦ ʧʝʨʝʤʽʱʝʥʴ ʧʦ ʧʨʦʛʨʘʤʽ) ʟʘʟʚʠʯʘʡ ʥʘʜʪʦ ʩʢʣʘʜ-

ʥʠʡ ʜʣʷ ʧʦʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʽʩʥʦʛʦ ʪʝʩʪʫ: 

ï ʽʩʥʫʻ ʦʙˇʨʫʥʪʦʚʘʥʘ ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʪʝʩʪʦʤ ʧʦʤʠʣʢʠ; 

ï ʥʘʙʽʨ ʪʝʩʪʽʚ ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʜʤʽʨʥʠʤ; 

ï ʪʝʩʪ ʤʘʻ ʧʦʢʨʠʚʘʪʠ ʙʘʟʦʚʽ ʤʘʨʰʨʫʪʠ ʽ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʤ. 

ʅʘʪʝʧʝʨ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʽʣʴʢʘ ʤʝʪʦʜʦʣʦʛʽʡ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʩʪ-

ʢʝʡʩʽʚ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʝʦʨʝʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʽ ʧʨʘʢʪʠʯʥʦʶ 

ʨʝʘʣʽʟʘʮʽʻʶ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʩʪʦ-

ʚʠʭ ʚʠʧʘʜʢʽʚ ï ʤʝʪʦʜʦʣʦʛʽʷ, ʜʞʝʨʝʣʘʤʠ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ ʷʢʦʾ ʻ 

ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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12.7.1. ʈʦʟʨʦʙʣʝʥʥʷ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ  
ʥʘ ʧʽʜʩʪʘʚʽ ʩʮʝʥʘʨʽʾʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʉʮʝʥʘʨʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʘʨʽʘʥʪʽʚ: 

ʥʦʨʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ, ʨʦʟʰʠʨʝʥʦʛʦ ʽ ʚʠʥʷʪʢʦʚʠʭ ʚʘʨʽʘʥʪʽʚ ʟʘʚʝʨ-

ʰʝʥʥʷ. ɼʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʩʪ-ʢʝʡʩʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʦʜʥʦʛʦ ʚʠʧʘʜʢʫ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʢʽʣʴʢʘ ʩʮʝʥʘʨʽʾʚ. ʉʮʝʥʘʨʽʡ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʦʧʪʠʤʽʩʪʠʯʥʠʡ ʩʮʝʥʘʨʽʡ, ʷʢʠʡ ʚʠʙʠʨʘʻʪʴʩʷ ʥʘʡʯʘʩ-

ʪʽʰʝ. ʋ ʨʦʟʜʽʣ çɸʣʴʪʝʨʥʘʪʠʚʥʽ ʤʘʨʰʨʫʪʠè ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠʩʷ  

ʢʽʣʴʢʘ ʩʮʝʥʘʨʽʾʚ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʩʮʝʥʘʨʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ  

ʘʩʧʝʢʪʘʭ, ʧʨʦʪʝ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʚʥʦʮʽʥʥʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʚʠʢʦʥʘʥ-

ʥʷ. ʋ ʨʦʟʜʽʣ çʚʠʥʷʪʢʦʚʽ ʤʘʨʰʨʫʪʠè ʧʦʪʨʘʧʣʷʶʪʴ ʪʽ ʩʮʝʥʘʨʽʾ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ. ʂʦʞʝʥ ʩʮʝʥʘʨʽʡ ʧʝʨʝʜʙʘʯʘʻ ʜʽʾ 

ʜʽʶʯʦʛʦ ʩʫʙô̒ ʢʪʘ ʽ ʧʦʪʨʝʙʫʻ ʚʽʜ ʩʠʩʪʝʤʠ ʚʽʜʛʫʢʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʦʩʥʦʚʥʽʡ ʯʘʩʪʠʥʽ ʪʝʩʪʦʚʦʛʦ ʚʘʨʽʘʥʪʘ. ʊʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʜʝʷʢʦʛʦ ʥʘʙʦʨʫ ʧʝʨʝʜʫʤʦʚ, ʩʪʠʤʫʣʶʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ (ʚʭʽʜʥʽ ʜʘʥʽ) 

ʽ ʦʯʽʢʫʚʘʥʦʛʦ ʚʽʜʛʫʢʫ. 

ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʢɹʽʩʪʴ  

ʪʝʩʪʦʚʠʭ ʥʘʙʦʨʽʚ ʟ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ  ̔ʧʦʙʫʜʫʚʘʪʠ ʾʭ. 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʝʩʪʦʚʠʭ ʥʘʙʦʨʽʚ, ʱʦ ʧʨʠʧʘʜʘ-

ʶʪʴ ʥʘ ʦʜʠʥ ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʻ ʧʦʙʫʜʦʚʘ ʧʨʦʬʽʣʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʨʦʬʽʣʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ï ʮʝ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘ-

ʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚ ʦʩʥʦʚʫ ʷʢʦʛʦ ʧʦʢʣʘʜʝʥʦ ʜʝʷʢʝ ʧʦ-

ʻʜʥʘʥʥʷ ʟʥʘʯʝʥʴ ʯʘʩʪʦʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʢʨʠʪʠʯʥʦʩʪʽ ʜʣʷ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʂʦʤʙ̔ʥʘʮʽʷ ʨʝʡʪʠʥʛʽʚ ʯʘʩʪʦʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʢʨʠʪʠʯʥʦʩʪʽ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʘʙʝʟ-

ʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʧʝʚʥʦʛʦ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʟʦ-

ʙʨʘʟʠʪʠ ʝʤʙʣʝʤʫ ʚ ʧʨʘʚʦʤʫ ʥʠʞʥʴʦʤʫ ʢʫʪʢʫ ʢʦʞʥʦʛʦ ʚʽʢʥʘ. ɸʥʘʣʦ-

ʛʽʯʥʦ ʟô̒ ʜʥʘʥʥʷ ʟ̔ ʩʝʨʚʝʨʦʤ ʣʦʢʘʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʢʨʘʡ ʨʽʜʢʦ, ʦʜʥʘʢ ʥʝʚʜʘʣʝ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʫʥʝʤʦʞʣʠʚʠʪʴ 

ʫʩʧʽʰʥʝ ʚʠʢʦʥʘʥʥʷ ʤʥʦʞʠʥʠ ʽʥʰʠʭ ʬʫʥʢʮʽʡ. ʂʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ 

ʚʠʧʘʜʢʽʚ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʦʜʠʥ ʚʠʧʘʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʠʙʠʨʘ-

ʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʝʡʪʠʥ-

ʛʦʚʽʡ ʪʘʙʣʠʮʽ (ʯʠʤ ʯʘʩʪʽʰʝ ʪʨʘʧʣʷʻʪʴʩʷ ʪʘʢʠʡ ʚʠʧʘʜʦʢ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʽ ʯʠʤ ʢʨʠʪʠʯʥʽʰʝ ʡʦʛʦ ʥʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʜʣʷ ʩʠʩʪʝʤʠ, 

ʪʠʤ ʙʽʣʴʰʝ ʪʝʩʪ-ʢʝʡʩʽʚ ʤʘʻ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʦ). ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʪʝʩ-

ʪʫʚʘʥʥʷ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʚ ʪʘʢʦʤʫ 

ʨʝʞʠʤʽ, ʫ ʷʢʦʤʫ ʚʦʥʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘ ʧʨʘʢʪʠʮʽ. 
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ʇʦʙʫʜʦʚʘ ʧʨʦʬʽʣʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʜʽ-

ʶʯʠʭ ʩʫʙô̒ ʢʪʽʚ ʥʘ ʜʽʘʛʨʘʤʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʘʤ, ʜʝ ʻ ʦʜʠʥ 

ʜʽʶʯʠʡ ʩʫʙô̒ ʢʪ, ʟʥʘʯʝʥʥʷ ʧʨʦʬʽʣʶ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʟʥʘʯʝʥʥʶ ʧʦʣʷ 

ʯʘʩʪʦʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɸʣʝ ʢʦʨʠʩʥʠʤʠ  ̒

ʚʠʧʘʜʢʠ, ʫ ʷʢʠʭ ʫʯʘʩʪʴ ʙʝʨʫʪʴ ʢʽʣʴʢʘ ʜʽʶʯʠʭ ʩʫʙô̒ ʢʪʽʚ. 

ɼʫʞʝ ʨʽʜʢʦ ʚʩʽ ʮʽ ʜʽʶʯʽ ʩʫʙô̒ ʢʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʫ ʦʜʥʠʤ 

ʽ ʪʠʤ ʩʘʤʠʤ ʩʧʦʩʦʙʦʤ. ʇʦʣʝ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʚʣʷʻ 

ʩʦʙʦʶ ʢʦʤʧʦʟʠʮʽʶ ʯʘʩʪʦʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʧʨʦʬʽʣʽʚ ʜʽʯʁʠʭ 

ʩʫʙô̒ ʢʪʽʚ. 

ʎʝʡ ʧʽʜʭʽʜ ʢʦʨʠʩʥʠʡ ʜʣʷ ʩʠʩʪʝʤ, ʷʢʽ ʞʦʜʥʦʛʦ ʨʘʟʫ ʥʝ ʚʩʪʘʥʦʚ-

ʣʶʚʘʣʠʩʷ. ɺʽʥ ʙʽʣʴʰ ʪʦʯʥʦ ʦʮʽʥʶ ,̒ ʷʢ ʜʽʶʯʠʡ ʩʫʙô̒ ʢʪ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠʤʝ ʩʠʩʪʝʤʫ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʦʩʪʠʤ ʫʛʘʜʫʚʘʥʥʷʤ ʩʫʢʫʧʥʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʫ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʧʘʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴ ʯʠʩʣʝʥʥʽ ʩʮʝʥʘʨʽʾ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʽ ʚ ʪʝʩʪʦʚʽ ʚʠʧʘʜʢʠ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʩʮʝʥʘʨʽʶ ʜʣʷ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʜʽʡ: 

ï ʽʜʝʥʪʠʬʽʢʫʚʘʥʥʷ ʚʩʽʭ ʟʥʘʯʝʥʴ, ʷʢʽ ʚʚʦʜʷʪʴʩʷ ʜʽʶʯʠʤʠ 

ʩʫʙô̒ ʢʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʤʦʜʝʣʽ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ï ʚʠʜʽʣʝʥʥʷ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʟʥʘʯʝʥʴ ʢʦʞʥʦʛʦ ʪʠʧʫ ʚʭʽʜ-

ʥʠʭ ʜʘʥʠʭ; 

ï ʧʦʙʫʜʦʚʫ ʪʘʙʣʠʮʴ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʧʠʩʦʢ ʢʦʤʙʽʥʘʮʽʡ ʟʥʘʯʝʥʴ ʟ ʨʽ-

ʟʥʠʭ ʢʣʘʩʽʚ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ; 

ï ʧʦʙʫʜʦʚʫ ʪʝʩʪʦʚʠʭ ʚʘʨʽʘʥʪʽʚ, ʫ ʷʢʠʭ ʧʦʻʜʥʫʻʪʴʩʷ ʦʜʥʘ ʧʝʨʝʩ-

ʪʘʥʦʚʢʘ ʟʥʘʯʝʥʴ ʽʟ ʥʝʦʙʭʽʜʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʦʙʤʝʞʝʥʥʤ̫ʠ. 

ʗʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʧʝʚʥʫ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʧʝʨʩʦ-

ʥʘʣʦʤ; ʫ ʥʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʟʤʽʥʥ.̔ ʂʦʞʝʥ ʧʨʘʮʽʚʥʠʢ ʧʦʜʘ-

ʥʠʡ ʫ ʩʠʩʪʝʤʽ ʽʤʝʥʝʤ ʽ ʟʤʽʥʥʠʤʠ, ʱʦ ʧʦʢʘʟʫʁ ʪɹ, ʯʠ ʻ ʚʽʥ ʥʦʚʠʤ 

ʧʨʘʮʽʚʥʠʢʦʤ ʬʽʨʤʠ, ʯʠ ʚʞʝ ʧʨʘʮʶʻ ʚ ʥʽʡ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ, ʽ 

ʨʽʚʥʝʤ ʧʦʚʥʦʚʘʞʝʥʴ, ʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʩʠʩʪʝʤʦʶ ʙʝʟʧʝʢʠ. 

12.7.2. ʇʝʨʝʩʪʘʚʣʷʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ  
ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʦʤ 

ʅʘ ʧʨʘʢʪʠʮʽ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʘ, 

ʷʢʱʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʚʘʞʣʠʚʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʘʙʦ ʦʙʩʷʛ ʜʦʩʪʫʧʥʠʭ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ. ʄʦʞʥʘ ʟʨʦʙʠʪʠ 

ʩʧʨʦʙʫ ʘʙʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʦʙʩʷʛʫ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʠʧʦʚʦʛʦ ʚʠ-
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ʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʗʢʱʦ ʚʽʜʦʤʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʪʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʦʮʽʥʢʫ ʪʨʫʜʦʚʠʪʨʘʪ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʫ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. 

ʋ ʪʝʩʪʫʚʘʥʥʽ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʦʜʥʝ ʟ ʥʘʡʚʘʞʯʠʭ ʟʘʚʜʘʥʴ ʧʦʣʷʛʘʻ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʯʽʢʫʚʘʥʠʭ ʚʽʜ ʧʨʦʛʦʥʫ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʩʪʫ. 

ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʇɿ ʢʝʨʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʤ ʢʦʨʘʙʣʝʤ, ʽʥʬʦʨ-

ʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʙʘʛʘʪʦʥʘʮʽʦʥʘʣʴʥʠʭ ʢʦʨʧʦʨʘʮʽʡ ï ʮʝ ʚʠʧʘʜʢʠ ʩʠʩ- 

ʪʝʤ, ʜʣʷ ʷʢʠʭ ʧʦʙʫʜʦʚʘ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ ʽ ʪʝʩʪʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʭʦ-

ʜʠʪʴʩʷ ʜʫʞʝ ʜʦʨʦʛʦ. ɼʝʷʢʽ ʤʝʪʦʜʠ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʩʪ-ʢʝʡʩʽʚ ʤʦʞʫʪʴ 

ʚʠʷʚʠʪʠʩʷ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʟʫʩʠʣʴ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʽ 

ʦʧʠʩ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʝʨʰʠʡ ʟ ʥʠʭ ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʚ ʽʥʢʨʝʤʝʥʪʘʣʴʥʦʤʫ ʨʝʞʠʤʽ. ɿʘ ʫʤʦʚʘʤʠ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʪʝʩ-

ʪʦʚʽ ʚʠʧʘʜʢʠ ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ ʧʦʢʨʠʪʪʷ ʜʝʷʢʦʛʦ ʥʘʙʦʨʫ ʚʠʧʘʜʢʽʚ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ, ʤʦʞʣʠʚʦ, ʣʠʰʝ ʜʝʷʢʠʭ ʧʨʦʮʝʜʫʨ ʫʚʝʜʝʥʥʷ ʜʘʥʠʭ. 

ʋ ʥʘʩʪʫʧʥʠʭ ʚʠʧʘʜʢʘʭ ʧʦʢʨʠʪʪʷ ʨʦʟʰʠʨʶʶʪʴʩʷ ʟ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. ɯʟ ʨʦʟʰʠʨʝʥʥʷʤ ʪʝʩʪʦʚʠʭ  

ʚʘʨʽʘʥʪʽʚ, ʪʝʩʪʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʞ ʨʦʟʠhʨʶʶʪʴʩʷ. 

ʊʝʩʪʦʚʽ ʚʠʧʘʜʢʠ ʨʦʟʰʠʨʶʶʪʴʩʷ ʚ ʽʪʝʨʘʪʠʚʥʦʤʫ ʨʝʞʠʤʽ. ʊʦʙʪʦ 

ʧʦʯʠʥʘʻʪʴʩʷ ʥʘʧʠʩʘʥʥʷ ʪʝʩʪ-ʢʝʡʩʽʚ ʟ ʦʧʠʩʫ ʥʝʚʝʣʠʢʠʭ ʪʝʩʪʦʚʠʭ ʚʠ-

ʧʘʜʢʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʪʁʴʩʷ ʨʦʟʤʽʨʠ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʩʢʣʘʜʥʽʩʪʴ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʪʨʠʚʘʻ ʜʦʪʠ, ʜʦʢʠ ʪʝʩʪʠ 

ʥʝ ʩʪʘʥʫʪʴ ʨʝʘʣʽʩʪʠʯʥʠʤʠ ʟ ʧʦʟʠʮʽʡ ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʋ ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʤʦʞʥʘ ʧʦʯʘʪʠ ʟ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ 

ʤʽʩʪʠʪʴ 50 ʟʘʧʠʩʽʚ, ʽ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʚʘʪʠ ʾʭ ʢʽʣʴʢʽʩʪʴ ʜʦ ʢʽʣʴʢʦʭ 

ʪʠʩʷʯ. ʈʝʟʫʣʴʪʘʪʠ, ʦʯʽʢʫʚʘʥʽ ʥʘ ʢʦʞʥʦʤʫ ʥʦʚʦʤʫ ʨʽʚʥʽ, ʧʦʚʠʥʥʽ 

ʚʢʣʶʯʘʪʠ ʙʫʜʴ-ʷʢʽ ʚʟʘʻʤʦʜʽʾ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʧʦʷʚʫ ʥʦʚʠʭ ʚʠ-

ʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʥʘʷʚʥʽʩʪʴ ʦʜʥʦʛʦ ʟʘʧʠʩʫ ʤʦʞʝ 

ʧʝʨʝʰʢʦʜʞʘʪʠ ʚʠʙʦʨʫ ʽʥʰʦʛʦ, ʦʙʨʘʥʦʛʦ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʦʧʝ-

ʨʝʜʥʴʦʛʦ ʪʝʩʪʫ. 

ɼʨʫʛʠʡ ʧʽʜʭʽʜ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʪʝʩʪʦʚʠʭ ʥʘʙʦʨʽʚ ʚʝʣʠʢʦʛʦ 

ʮʠʢʣʫ, ʫ ʷʢʦʤʫ ʢʦʞʝʥ ʪʝʩʪʦʚʠʡ ʚʠʧʘʜʦʢ ʛʝʥʝʨʫʻ ʜʘʥʽ, ʷʢʽ  ̒ʚʭʦʜʦʤ 

ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʪʝʩʪʦʚʦʛʦ ʚʠʧʘʜʢʫ. ɿʘ ʫʤʦʚʘʤʠ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʢʦ-

ʞʝʥ ʪʝʩʪ ʧʝʨʝʥʦʩʠʪʴ ʪʝʩʪʦʚʽ ʜʘʥʽ ʯʝʨʝʟ ʚʝʩʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ. ʆʪʨʠ-

ʤʘʥʠʡ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥ ʙʘʟʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʷʢ ʚʭʽʜʥʠʡ ʜʣʷ 

ʥʘʩʪʫʧʥʦʛʦ ʪʝʩʪʫ. ʎʝʡ ʤʝʪʦʜ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʪʝʩʪʫʚʘʥʥ ̫

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʪʝʩʪʫʚʘʥʥʷ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʜʦʟʚʦ-

ʣʠʣʦ ʚʠʷʚʠʪʠ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʜʝʬʝʢʪʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʚʽʜʤʦʚʘʤʠ. 

ʗʢʱʦ ʚʠʙʫʜʫʚʘʪʠ ʪʝʩʪʦʚʽ ʚʠʧʘʜʢʠ ʫ ʚʽʜʧʦʚʽʜʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʪʦ 
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ʧʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʝʨʰʦʛʦ ʪʝʩʪʦʚʦʛʦ ʚʘʨʽʘʥʪʘ ʚʩʪʘʥʦʚʣʶ-

ʻʪʴʩʷ ʪʘʢʠʡ ʩʪʘʥ ʧʨʦʛʨʘʤʠ, ʷʢʠʡ ʦʯʽʢʫʻʪʴʩʷ ʷʢ ʚʭʽʜʥʠʡ ʜʣʷ ʜʨʫʛʦʛʦ 

ʪʝʩʪʦʚʦʛʦ ʚʠʧʘʜʢʫ. ʆʯʝʚʠʜʥʘ ʧʨʦʙʣʝʤʘ ʚ ʫʤʦʚʘʭ ʦʢʨʝʩʣʝʥʦʛʦ ʧʽʜ-

ʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʝʚʜʘʣʝ ʚʠʢʦʥʘʥʥʷ ʧʝʨʰʦʛʦ ʪʝʩʪʦʚʦʛʦ ʚʘ-

ʨʽʘʥʪʘ ʟʘʣʠʰʘʻ ʧʨʦʛʨʘʤʫ ʚ ʩʪʘʥʽ, ʷʢʠʡ ʥʝ ʦʯʽʢʫʚʘʚʩʷ, ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʥʝ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʛʽʥ ʜʨʫʛʦʛʦ ʪʝʩʪʦʚʦʛʦ ʚʠʧʘʜʢʫ ʘʙʦ 

ʥʘʚʽʪʴ ʧʦʚʝʨʥʫʪʠ ʧʨʦʛʨʘʤʫ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ. 

ʆʪʞʝ, ʨʦʟʨʦʙʣʷʪʠ ʪʝʩʪ-ʢʝʡʩʠ ʥʘ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ï 

ʧʨʦʮʝʜʫʨʘ ʪʨʘʜʠʮʽʡʥʘ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʪʘʢʽ ʚʠʜʠ ʪʝʩʪʫ-

ʚʘʥʥʷ. 

ʊʝʩʪʫʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʠʤʦʛʘʤ. ʇʝʨʝʚʽʨ-

ʢʘ ̫ʢʽʩʥʠʭ ʩʠʩʪʝʤʥʠʭ ʘʪʨʠʙʫʪʽʚ. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʧʝ-

ʨʝʜʙʘʯʘʻ ʤʝʪʦʜʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʩʽʭ ʩʠʩʪʝʤʥʠʭ ʚʠʤʦʛ, ʚʢʣʶʯʘʶʯʠ 

ʽ ʧʨʝʪʝʥʟʽʾ ʱʦʜʦ ʥʘʜʘʥʥʷ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʫ ʦʩʦʙʣʠʚʠʭ ʷʢʦʩ-

ʪʝʡ. ɭ ʜʚʘ ʚʠʜʠ ʧʨʝʪʝʥʟʽʡ, ʟ ʷʢʠʤʠ ʤʦʞʝ ʟʽʪʢʥʫʪʠʩʷ ʧʨʦʛʨʘʤʘ ʧʽʜ 

ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʜʫʢʪʫ. ʇʝʨʰʠʡ ʚʠʜ ʧʨʝʪʝʥʟʽʡ ʩʪʘʥʦʚʠʪʴ ʽʥʪʝ-

ʨʝʩ ʣʠʰʝ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ. 

ʅʘʧʨʠʢʣʘʜ, ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʜʦʧʫʩʢʘʻ ʙʘʛʘʪʦʨʘʟʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥ.̫ ɼʨʫʛʠʡ ʪʠʧ ʧʨʝʪʝʥʟʽʡ ʮʽʢʘʚʠʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝ-

ʤʠ. ʅʘʧʨʠʢʣʘʜ, ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʩʠʩʪʝʤʘ ʻ ʙʽʣʴʰ ʧʦʚʥʦʶ, 

ʥʽʞ ʽʥʰʽ ʩʠʩʪʝʤʠ ʧʦʜʽʙʥʦʛʦ ʢʣʘʩʫ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘ ʧʦʪʦʯʥʠʡ 

ʤʦʤʝʥʪ ʥʘ ʨʠʥʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʎʽʣʢʦʤ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʥʝ 

ʚʩʽ ʮʽ ʧʨʝʪʝʥʟʽʾ ʤʦʞʫʪʴ ʧʽʜʣʷʛʘʪʠ ʧʝʨʝʚʽʨʮʽ ʯʝʨʝʟ ʪʝʩʪʫʚʘʥʥʷ. ʆʜʥʘʢ 

ʥʘ ʮʝ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ. 

ʊʝʩʪʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ. ʇʨʠʨʦʜʥʝ ʨʦʟʰʠ-

ʨʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʜʦʜʘ-

ʚʘʥʥʽ ʚ ʪʝʩʪʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʩʘʤʦʧʝʨʝʚʽʨʢʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʠʩʪʝʤʘ çʟʥʦʰʫʻʪʴʩʷè ʚ ʯʘʩʽ ʯʝʨʝʟ 

ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʟ ʦʪʦʯʝʥʥʷʤ, ʧʨʠʙʣʠʟʥʦ 

ʪʘʢ ʩʘʤʦ, ʷʢ ʟ ʯʘʩʦʤ ʟʥʦh ʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʘ ʩʠʩʪʝʤʘ ʯʝʨʝʟ ʪʝʨʪʷ ʤʽʞ 

ʾʾ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʋ ʤʽʨʫ ʪʦʛʦ, ʢ̫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʙʽʣʴʰ ʥʦʚʽ ʚʝʨʩʽʾ 

ʩʪʘʥʜʘʨʪʥʠʭ ʜʨʘʡʚʝʨʽʚ ʽ ʙʽʙʣʽʦʪʝʢ, ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʨʦʩʪʘʶʪʴ ʨʘʟʦʤ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʤʦʚ. ʂʦʞʥʘ ʥʦʚʘ ʚʝʨʩʽʷ 

DLL-ʙʽʙʣʽʦʪʝʢʠ ʫʤʦʞʣʠʚʣʶʻ ʧʦʷʚʫ ʥʦʚʠʭ ʦʙʣʘʩʪʝʡ ʥʝʩʪʠʢʫʚʘʥʴ 

ʩʪʘʥʜʘʨʪʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʘʙʦ ʧʦʷʚʫ ʩʪʘʥʫ ʛʦʥʦʢ ʤʽʞ ʮʽʻʶ ʙʽʙʣʽʦʪʝ-

ʢʦʶ ʽ ʜʦʜʘʪʢʦʤ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʩʦʙʠ ʩʘʤʦʪʝʩʪʫʚʘʥʥʷ ʤʘʶʪʴ ʟʘ-

ʙʝʟʧʝʯʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʽʚ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴ ʨʦʙʦʪʫ ʽʥʪʝʨʬʝʡʩʽʚ 

ʤʽʞ ʮʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. 
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ʊʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ. ʈʦʟʨʦʙʣʷʶʯʠ ʪʝʩʪ-ʢʝʡʩʠ ʥʘ ʧʽʜʩ-
ʪʘʚʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʩʽ ʮʽ ʘʩ-
ʧʝʢʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʇɿ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  ̔ʟʘʚʜʘʥʥʷ 

1. ɺʠʟʥʘʯʪʝ ʧʦʥʷʪʪʷ çʪʝʩʪʫʚʘʥʥʷè. 
2. ʑʦ ʪʘʢʝ ʪʝʩʪ? ʇʦʷʩʥʽʪɹ ʟʤʽʩʪ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ. 
3. ʑʦ ʪʘʢʝ ʚʠʯʝʨʧʥʝ ʪʝʩʪʫʚʘʥʥʷ? 
4. ʗʢʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻ ʪʝʩʪʫʚʘʥʥʷ? 
5. ʗʢʠʭ ʟʘʚʜʘʥʴ ʥʝ ʚʠʨʽʰʫʻ ʪʝʩʪʫʚʘʥʥʷ? 
6. ʗʢʽ ʧʨʠʥʮʠʧʠ ʪʝʩʪʫʚʘʥʥʷ ʽʩʥʫʶʪʴ? ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʾʭ ʚʜ̔ʤʽʥʥʽʩʪʴ? 
7. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʜʦʚʝʜʝʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ ʧʨʦʛʨʘʤ ʽ ʙʘʟʠʩ ʮʠʭ 
ʤʝʪʦʜʽʚ. 

8. ɺʠʟʥʘʯʪʝ ʪʠʧʠ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʟʘ ʣʦʛʽʯʥʦʛʦ 
ʜʦʚʝʜʝʥʥ ̫ʢʦʨʝʢʪʥʦʩʪʽ ʧʨʦʛʨʘʤ. 

9. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʚʽʜʤʽʥʥʽʩʪʴ ʪʝʭʥʽʢʠ ʬʦʨʤʘʣʴʥʦʛʦ ʜʦʚʝʜʝʥʥʷ ʚʽʜ 
ʩʠʤʚʦʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ? 

10. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʦʧʝʨʘʮʽʷʤʠ ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ 
ʧʨʦʛʨʘʤ ? 

11. ʅʘʟʚʽʪʴ ʦʙô̒ ʢʪʠ ʪʝʩʪʫʚʘʥʥʷ ʽ ʧʽʜʭʦʜʠ ʜʦ ʾʭ ʪʝʩʪʫʚʘʥʥʷ. 
12. ʗʢʘ ʻ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʠʧʽʚ ʧʦʤʠʣʦʢ ʫ ʧʨʦʛʨʘʤʘʭ? 
13. ɺʠʟʥʘʯʪʝ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʝʩʪʫʚʘʥʥʷ ʇɿ. 
14. ʅʘʚʝʜʽʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʝʩʪʽʚ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʇɿ. 
15. ʗʢʽ ʟʘʚʜʘʥʥʷ ʚʠʢʦʥʫʻ ʛʨʫʧʘ ʟ ʪʝʩʪʫʚʘʥʥʷ? 

 
 
 

13. ʉʊʈʋʂʊʋʈʅɽ ʊɽʉʊʋɺɸʅʅʗ  
ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

13.1. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʽ ʧʨʠʥʮʠʧʠ ʪʝʩʪʫʚʘʥʥʷ  
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʊʝʩʪʫʚʘʥʥʷ ï ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠ-
ʣʦʢ. ʂʨʦʢʠ ʧʨʦʮʝʩʫ ʟʘʜʘʶʪʴʩʷ ʪʝʩʪʘʤʠ. 
ʂʦʞʥʠʡ ʪʝʩʪ ʚʠʟʥʘʯʘʻ: 
ï ʩʚʽʡ ʥʘʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʫʤʦʚ ʜʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ; 
ï ʥʘʙʽʨ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ. 
ʇʦʚʥʫ ʧʝʨʝʚʽʨʢʫ ʧʨʦʛʨʘʤʠ ʛʘʨʘʥʪʫʻ ʚʠʯʝʨʧʥʝ ʪʝʩʪʫʚʘʥʥʷ. ɺʦʥʦ 

ʧʦʪʨʝʙʫʻ ʧʝʨʝʚʽʨʢʠ ʚʩʭ̔ ʥʘʙʦʨʽʚ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʫʩʭ̔ ʚʘʨʽʘʥʪʽʚ ʾʭ 
ʦʙʨʦʙʣʝʥʥʷ ʽ ʚʢʣʶʯʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʚʘʨʽʘʥʪʽʚ. ɺʠʯʝʨʧ-
ʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʨʦʚʝʩʪʠ ʥʝʤʦʞʣʠʚʦ ʯʝʨʝʟ ʨʝ-
ʩʫʨʩʥʽ ʦʙʤʝʞʝʥʥʷ (ʥʘʩʘʤʧʝʨʝʜ ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʯʘʩʫ). 
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ʄʝʪʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʚʘʨʽʘʥʪʽʚ  ̒ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʷʚ-

ʣʝʥʥʷ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʧʦʤʠʣʦʢ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʽ ʚʘʨʪʦʩʪʽ. 

ʊʝʩʪʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ:  

ï ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ; 

ï ʜʝʤʦʥʩʪʨʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʫʥʢʮʽʡ ʧʨʦʛʨʘʤʠ ʾʾ ʧʨʠʟʥʘʯʝʥʥʶ;  

ï ʜʝʤʦʥʩʪʨʘʮʽʶ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʠ;  

ï ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʷʢ ʽʥʜʠʢʘʪʦʨʘ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʠ.  

ʊʝʩʪʫʚʘʥʥʷ ʥʝ ʚʠʷʚʣʷʻ ʜʝʬʝʢʪʽʚ, ʫʢʘʟʫʻ ʣʠʰʝ ʥʘ ʾʭ ʥʘʷʚʥʽʩʪʴ.  

ʇʨʦʩʪʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ 

ʧʨʦʛʨʘʤʠ (ʧʦʪʦʢʽʚ ʢʝʨʫʚʘʥʥʷ ʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ), ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʥʘ-

ʪʠ, ʥʘʧʨʠʢʣʘʜ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʽʾ ʛʨʘʬʽʚ. ʋ ʮʴʦʤʫ ʤʝʪʦʜʽ ʩʪʨʫʢ-

ʪʫʨʘ ʧʨʦʛʨʘʤʠ ʧʦʜʘʻʪʴʩʷ ʫ ʬʦʨʤʽ ʛʨʘʬʦʚʦʾ ʤʦʜʝʣʽ, ʢʦʞʥʘ ʚʝʨʰʠʥʘ 

ʷʢʦʾ  ̒ʦʧʝʨʘʪʦʨʦʤ, ʘ ʜʫʛʘ ï ʧʝʨʝʜʘʚʘʥʥʷʤ ʢʝʨʫʚʘʥʥʷ ʤʽʞ ʦʧʝʨʘʪʦ-

ʨʘʤʠ. ɿʘ ʮʽʻʶ ʤʦʜʝʣʣʶ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʯʠ ʜʦʩʷʞʥʽ ʚʝʨʰʠʥʠ ʧʨʦʛʨʘ-

ʤʠ ʽ ʯʠ ʻ ʚʠʭʽʜ ʟ ʫʩʽʭ ʧʦʪʦʢʽʚ ʢʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʜʣʷ ʾʾ ʟʘʚʝʨʰʝʥ-

ʥʷ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʛʨʘʬ ʨʦʟʰʠʨʶʻʪʴʩʷ ʟʤʽʥʥʠʤʠ, ʾʭ ʟʥʘ-

ʯʝʥʥʷʤʠ ʽ ʧʦʩʠʣʘʥʥʷʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʧʨʦʛʨʘʤʠ. ʇʽʜ ʯʘʩ ʪʝʩ-

ʪʫʚʘʥʥʷ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʨʝʜʠʢʘʪʽʚ ʚ 

ʦʧʝʨʘʪʦʨʘʭ ʨʝʘʣʽʟʘʮʽʾ ʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʟʘ ʷʢʠʤʠ ʬʦʨʤʫʶʪʴʩʷ ʤʘʨʰʨʫ-

ʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʇʦʪʽʤ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʦʙʯʠʩʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɼʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʽʚ ʚʩʪʘʥʦʚʣʶ-

ʶʪʴʩʷ ʪʦʯʢʠ, ʫ ʷʢʠʭ ʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʟʤʽʥʥʫ ʜʦ ʧʨʠʩʚʦʻʥʥʷ ʾʡ ʟʥʘʯʝʥʥʷ, 

ʘʙʦ ʟʤʽʥʥʽʡ ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʙʝʟ ʾʾ ʦʧʠʩʫ, ʘʙʦ ʥʘʚʦʜʠʪʴʩʷ  

ʧʦʚʪʦʨʥʠʡ ʦʧʠʩ ʟʤʽʥʥʦʾ, ʘʙʦ ʜʦ ʟʤʽʥʥʦʾ ʥʝʤʘʻ ʟʚʝʨʥʝʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ (ʨʠʩ.13.1). 

ʅʘ ʚʭʦʜʽ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ ʪʨʠ ʧʦʪʦʢʠ:  

1) ʪʝʢʩʪ ʧʨʦʛʨʘʤʠ; 

2) ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ;  

3) ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

 

 

ʈʠʩ. 13.1. ɯʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʧʨʦʮʝʩʫ ʪʝʩʪʫʚʘʥʥʷ 
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ɺʠʢʦʥʫʶʪʴʩʷ ʪʝʩʪʠ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʶʪʴʩʷ. ʎʝ ʦʟʥʘ-
ʯʘʻ, ʱʦ ʨʝʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʽʚ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʦʯʽʢʫʚʘʥʠʤʠ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ. ʂʦʣʠ ʚʠʷʚʣʷʻʪʴʩʷ ʨʦʟʙʽʞʥʽʩʪʴ, ʬ̔ʢʩʫʻʪʴʩʷ ʧʦʤʠʣʢʘ ï 
ʧʦʯʠʥʘʻʪɹʩʷ ʚʽʜʣʘʛʦʜʞʝʥʥʷ.  
ʇʽʩʣʷ ʟʙʠʨʘʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴ-

ʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʇɿ. ʗʢʱʦ ʨʝʛʫʣʷʨʥʠʤʠ ʻ ʽʩʪʦʪʥʽ 
ʧʦʤʠʣʢʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʝʢʪʥʠʭ ʟʤʽʥ, ʪʦ ʷʢʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʇɿ 
ʩʫʤʥʽʚʥʽ, ʢʦʥʩʪʘʪʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʩʠʣʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ. ʗʢʱʦ 
ʞ ʬʫʥʢʮʽʾ ʇɿ ʨʝʘʣʽʟʦʚʘʥʽ ʧʨʘʚʠʣʴʥʦ, ʘ ʚʠʷʚʣʝʥʽ ʧʦʤʠʣʢʠ ʣʝʛʢʦ  
ʚʠʧʨʘʚʣʷʶʪʴʩʷ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʦʜʠʥ ʽʟ ʜʚʦʭ ʚʠʩʥʦʚʢʽʚ: 
ï ʷʢʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʇɿ ʟʘʜʦʚʽʣʴʥʽ; 
ï ʪʝʩʪʠ ʥʝ ʟʜʘʪʥʽ ʚʠʷʚʣʷʪʠ ʽʩʪʦʪʥʽ ʧʦʤʠʣʢʠ. 
ʗʢʱʦ ʪʝʩʪʠ ʥʝ ʚʠʷʚʣʷʶʪʴ ʧʦʤʠʣʦʢ, ʚʠʥʠʢʘʻ ʩʫʤʥʽʚ ʫ ʪʦʤʫ, ʱʦ 

ʪʝʩʪʦʚʽ ʚʘʨʽʘʥʪʠ ʜʦʩʪʘʪʥʴʦ ʧʨʦʜʫʤʘʥʽ ʽ ɦʦ ʚ ʇɿ ʥʝʤʘʻ ʧʨʠʭʦʚʘʥʠʭ 
ʧʦʤʠʣʦʢ. ʊʘʢʽ ʧʦʤʠʣʢʠ ʚʠʷʚʣʷʪʠʤʫʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʽ ʢʦʨʠʛʫʚʘ-
ʪʠʤʫʪʴʩʷ ʨʦʟʨʦʙʥʠʢʘʤʠ ʥʘ ʝʪʘʧʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ (ʢʦʣʠ ʚʘʨʪʽʩʪʴ ʚʠ-
ʧʨʘʚʣʝʥʥʷ ʟʨʦʩʪʘʻ ʚ 60ï100 ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʝʪʘʧʦʤ ʨʦʟʨʦʙʣʝʥʥ)̫. 
ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʪʝʩʪʫʚʘʥʥʷ, ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʽ 

ʙʽʣʴʰ ʬʦʨʤʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʜʝʣʽ 
ʥʘʜʽʡʥʦʩʪʽ ʇɿ, ʱʦ ʧʨʦʛʥʦʟʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʟʘ ʨʝʘʣʴʥʠʤ ʜʘʥʠʤʠ ʧʨʦ 
ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʤʠʣʦʢ. 
ɯʩʥʫʶʪʴ ʜʚʘ ʧʨʠʥʮʠʧʠ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤ: 
ï ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ (ʪʝʩʪʫʚʘʥʥʷ çʯʦʨʥʦʛʦ ʷ ʠɦʢʘè); 
ï ʩʪʨʫʢʪʫʨʥʝ ʪʝʩʪʫʚʘʥʥʷ (ʪʝʩʪʫʚʘʥʥʷ çʙʽʣʦʛʦ ʷʱʠʢʘè). 

13.2. ʊʝʩʪʫʚʘʥʥʷ ʤʝʪʦʜʦʤ çʯʦʨʥʦʛʦ ʷʱʠʢʘè 

ʄʝʪʦʜ çʯʦʨʥʦʛʦ ʷʱʠʢʘè ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʬʫʥʢʮʽʡ 
ʽ ʥʘʣʝʞʠʪʴ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ʁʦʛʦ ʤʝʪʦʶ ʻ ʚʠʷʚʣʝʥ-
ʥ ̫ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʤʽʞ ʨʝʘʣʴʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ʨʝʘʣʽʟʦʚʘʥʠʭ ʬʫʥʢ-
ʮʽʡ ʽ ʦʯʢ̔ʫʚʘʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʚʠʭʽʜ-
ʥʠʭ ʚʠʤʦʛ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʪʝʩʪʠ ʤʘʶʪʴ ʦʭʦʧʣʶʚʘʪʠ ʚʩʽ ʬʫʥʢʮʽʾ, ʨʝ-
ʘʣʽʟʦʚʘʥʽ ʫ ʇɿ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʠʭ ʪʠʧʽʚ ʧʦʤʠʣʦʢ. 
ʊʝʩʪʦʚʽ ʩʮʝʥʘʨʽʾ, ʱʦ ʦʙô̒ ʜʥʫʶʪʴ ʦʢʨʝʤʽ ʪʝʩʪʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʝʨʝ-
ʚʽʨʢʫ ʷʢʦʩʪʽ ʨʦʟʚô̫ ʟʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 
ʋ ʧʨʦʮʝʩʽ ʪʝʩʪʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʨʦʙʦʪʘ ʢʦʞʥʦʾ ʬʫʥʢʮʽʾ ʥʘ 

ʚʩʽʡ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ. ʊʝʩʪʫʚʘʥʥʷ çʯʦʨʥʦʛʦ ʷʱʠʢʘè ʜʦʩʪʫʧʥʝ 
ʣʠʰʝ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ ʇɿ; ʬʦʨʤʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʭ, 
ʘʥʘʣʽʟʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʨʝʟʫʣʴʪʘʪʽʚ ʫ, ʷʢʽ ʦʪʨʠʤʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ  
ʬʫʥʢʮʽʾ F(ʭ) (ʨʠʩ. 13.2). 
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ʊʝʩʪʫʚʘʥʥʷ ʤʝʪʦʜʦʤ çʯʦʨʥʦʛʦ 

ʷʱʠʢʘè ʜʝʤʦʥʩʪʨʫʻ: 

ï ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʧʨʦʛʨʘʤ; 

ï ʧʨʠʡʤʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ; 

ï ʚʠʨʦʙʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; 

ï ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ ʤʝʪʦʜʦʤ çʯʦʨʥʦʛʦ ʷʱʠʢʘè ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʩʠʩʪʝʤʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤ, ʽʛʥʦʨʫʻʪʴʩʷ ʾʭ ʚʥʫʪʨʽʰʥʷ ʣʦʛʽʯ-

ʥʘ ʩʪʨʫʢʪʫʨʘ. ɺʠʯʝʨʧʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʤʦʞʣʠʚʝ. ʅʘ-

ʧʨʠʢʣʘʜ, ʷʢʱʦ ʚ ʧʨʦʛʨʘʤʽ 10 ʚʭʽʜʥʠʭ ʚʝʣʠʯʠʥ ʽ ʢʦʞʥʘ ʥʘʙʫʚʘʻ ʧʦ 

10 ʟʥʘʯʝʥʴ, ʪʦ ʙʫʜʝ ʧʦʪʨʽʙʥʦ 1010 ʪʝʩʪʦʚʠʭ ʢʦʤʙʽʥʘʮʽʡ. ʊʝʩʪʫʚʘʥʥʷ 

çʯʦʨʥʦʛʦ ʷʱʠʢʘè ʥʝ ʨʝʘʛʫʻ ʥʘ ʙʘʛʘʪʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʥʠʭ 

ʧʦʤʠʣʦʢ. 

13.3. ʊʝʩʪʫʚʘʥʥʷ ʤʝʪʦʜʦʤ çʙʽʣʦʛʦ ʷʱʠʢʘè 

ʋ ʨʘʟʽ ʪʝʩʪʫʚʘʥʥ ̫ʮʠʤ ʤʝʪʦʜʦʤ ʧʦʚʥʽʩʪʶ ʜʦʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʚʥʫʪʨʽʰʥʶ ʧʦʙʫʜʦʚʫ ʧʨʦʛʨʘʤʠ. ʇʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ ʚʠʷʚʣʷʪ̒ɹ -

ʩʷ ʧʨʘʚʠʣʴʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʛʨʘʤʠ ʽ 

ʟʚô̫ ʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʆʙô̒ ʢʪʦʤ ʪʝʩʪʫʚʘʥʥʷ ʪʫʪ  ̒ʥʝ ʟʦʚʥʽʰʥʻ, ʘ ʚʥʫʪ-

ʨʽʰʥʻ ʧʦʚʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ. ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʢʦʨʝʢʪʥʽʩʪʴ ʧʦʙʫʜʦʚʠ 

ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʛʨʘʤʠ ʽ ʧʨʘʚʠʣʴʥʽʩʪʴ ʾʭ ʚʟʘʻʤʦʜʽʾ. ɿʘʟʚʠʯʘʡ ʘʥʘ-

ʣʽʟʫʶʪʴʩʷ ʢʝʨʫʚʘʣʴʥʽ ʟʚô̫ ʟʢʠ ʝʣʝʤʝʥʪʽʚ, ʨʽʜʰʝ ï ʽʥʬʦʨʤʘʮʽʡʥʽ. ʊʝʩ-

ʪʫʚʘʥʥʷ ʟʘ ʧʨʠʥʮʠʧʦʤ çʙʽʣʦʛʦ ʷʱʠʢʘè ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʫʧʝʥʝʤ 

ʚʠʢʦʥʘʥʥʷ ʯʠ ʧʦʢʨʠʪʪʷ ʣʦʛʽʢʠ (ʚʠʭʽʜʥʠʡ ʪʝʢʩʪ) ʧʨʦʛʨʘʤʠ. ʈʦʟʛʣʷ-

ʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʪʝʩʪʫʚʘʥʥʷ. 

ɿʚʠʯʘʡʥʝ ʪʝʩʪʫʚʘʥʥʷ çʙʽʣʦʛʦ ʷʱʠʢʘè ̌ʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʢʝ-

ʨʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʠ. ʇʨʦʛʨʘʤʘ ʚʚʘʞʘʻʪʴʩʷ ʧʝʨʝʚʽʨʝʥʦʶ, 

ʷʢʱʦ ʧʨʦʚʝʜʝʥʦ ʚʠʯʝʨʧʥʝ ʪʝʩʪʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ ʾʾ ʛʨʘʬʘ ʢʝʨʫʚʘʥʥ.̫ 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʶʪʴʩʷ ʪʝʩʪʦʚʽ ʚʘʨʽʘʥʪʠ, ʫ ʷʢʠʭ: 

ï ʛʘʨʘʥʪʫʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʚʩʽʭ ʥʝʟʘʣʝʞʥʠʭ ʤʘʨʰʨʫʪʽʚ ʧʨʦʛʨʘʤʠ; 

ï ʧʨʦʭʦʜʷʪʴ ʛ̔ʣʢʠ True, False ʜʣʷ ʚʩʽʭ ʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ; 

ï ʚʠʢʦʥʫʶʪʴʩʷ ʚʩʽ ʮʠʢʣʠ (ʫ ʾʭ ʤʝʞʘʭ ʽ ʜʽʘʧʘʟʦʥʘʭ); 

ï ʘʥʘʣʽʟʫʻʪʴʩʷ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ. 

ʅʝʜʦʣʽʢʠ ʤʝʪʦʜʫ. 

1. ʂʽʣʴʢʽʩʪʴ ʥʝʟʘʣʝʞʥʠʭ ʤʘʨʰʨʫʪʽʚ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʚʝʣʠʢʦʁ . 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʮʠʢʣ ʫ ʧʨʦʛʨʘʤʽ ʚʠʢʦʥʫʻʪʴʩʷ k ʨʘʟ̔ʚ, ʘ ʚʩʝʨʝʜʠʥʽ 

ʮʠʢʣʫ ʻ ʧ ʨʦʟʛʘʣʫʞʝʥʴ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʤʘʨʰʨʫʪʽʚ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ  

ʬʦʨʤʫʣʦʶ 

 

ʈʠʩ. 13.2. ʊʝʩʪʫʚʘʥʥʷ ʤʝʪʦʜʦʤ  

çʯʦʨʥʦʛʦ ʷʱʠʢʘè 
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ʗʢʱʦ ʧ = 5 ʽ k = 20, ʢʽʣʴʢʽʩʪʴ ʤʘʨʰʨʫʪʽʚ ʪ = 1213. ʇʨʠʧʫʩʪʽʤʦ, 

ʱʦ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ ʪʝʩʪʫ ʧʦ ʦʜʥʦʤʫ ʤʘʨ-

ʰʨʫʪʫ ʚʠʪʨʘʯʘʻʪʴʩʷ 1 ʤʩ. ʊʦʜʽ ʟʘ ʨʦʙʦʪʠ 24 ʛʦʜ ʥʘ ʜʦʙʫ, 365 ʜʥʽʚ ʫ 

ʨʦʮʽ ʥʘ ʪʝʩʪʫʚʘʥʥʷ ʚʠʪʨʘʪʠʪʴʩʷ 3170 ʨʦʢʽʚ. 

2. ɺʠʯʝʨʧʥʝ ʪʝʩʪʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ ʥʝ ʛʘʨʘʥʪʫʻ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʨʦʛʨʘʤʠ ʚʠʭʽʜʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʥʝʾ. 

3.  ʋ ʧʨʦʛʨʘʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʧʫʱʝʥʽ ʜʝʷʢʽ ʤʘʨʰʨʫʪʠ. 

4.  ʅʝ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʧʦʤʠʣʢʠ, ʧʦʷʚʘ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʦʙ-

ʣʶʚʘʥʠʭ ʜʘʥʠʭ (ʮʝ ʧʦʤʠʣʢʠ, ʟʫʤʦʚʣʝʥʽ ʚʠʨʘʟʘʤʠ ʪʠʧʫ if abs ( a-b) < 

< eps..., if (a+b+c)/3=a...). 

ʇʝʨʝʚʘʛʠ ʪʝʩʪʫʚʘʥʥʷ çʙʽʣʦʛʦ ʷʱʠʢʘè ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʮʝʡ 

ʧʨʠʥʮʠʧ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʧʦʤʠʣʦʢ: 

1. ʂʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʤʽʥʽʤʘʣʴʥʘ ʚ çʮʝʥʪʨʽè ʽ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘ 

çʧʝʨʠʬʝʨʽʾè ʧʨʦʛʨʘʤʠ. 

2. ʇʦʧʝʨʝʜʥʽ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʪʦʢʫ ʢʝʨʫʚʘʥʥʷ 

ʘʙʦ ʜʘʥʠʭ ʫ ʧʨʦʛʨʘʤʽ ʯʘʩʪʦ ʻ ʥʝʢʦʨʝʢʪʥʠʤʠ. ʋ ʨʝʟʫʣʪɹʘʪʽ ʪʠʧʦʚʠʤ 

ʤʦʞʝ ʩʪʘʪʠ ʤʘʨʰʨʫʪ, ʤʦʜʝʣʴ ʦʙʯʠʩʣʝʥʴ ʟʘ ʷʢʠʤ ʻ ʥʝʜʦʩʢʦʥʘʣʦʶ. 

3. ʋ ʨʘʟʽ ʟʘʧʠʩʫ ʘʣʛʦʨʠʪʤʫ ʇɿ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʫ ʤʦʚʦʶ ʧʨʦʛʨʘ-

ʤʫʚʘʥʥʷ ʤʦʞʣʠʚʝ ʚʥʝʩʝʥʥʷ ʪʠʧʦʚʠʭ ʧʦʤʠʣʦʢ ʪʨʘʥʩʣʷʮʽʾ (ʩʠʥʪʘʢʩʠʯ-

ʥʠʭ ʽ ʩʝʤʘʥʪʠʯʥʠʭ). 

4. ɼʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʧʨʦʛʨʘʤʽ ʟʘʣʝʞʘʪʴ ʥʝ ʚʽʜ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, 

ʘ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʩʪʘʥʽʚ ʧʨʦʛʨʘʤʠ. 

ʂʦʞʥʘ ʽʟ ʮʠʭ ʧʨʠʯʠʥ  ̒ʘʨʛʫʤʝʥʪʦʤ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʧʨʠʥʮʠʧʦʤ 

çʙʽʣʦʛʦ ʷʱʠʢʘè. ʊʝʩʪʠ çʯʦʨʥʦʛʦ ʷʱʠʢʘè ʥʝ ʟʤʦʞʫʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʧʦʤʠʣʢʠ ʪʘʢʠʭ ʪʠʧʽʚ. 

ʉʧʦʩʽʙ, ʱʦ ̌ʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ çʙʽʣʦʛʦ ʷʱʠʢʘè, - ʮʝ ʪʝʩʪʫ-

ʚʘʥʥʷ ʙʘʟʦʚʦʛʦ ʤʘʨʰʨʫʪʫ [19]. ɺʽʥ ʜʘʻ ʟʤʦʛʫ:  

ï ʦʪʨʠʤʘʪʠ ʦʮʽʥʢʫ ʢʦʤʧʣʝʢʩʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʛʨʘʤʠ; 

ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʦʮʽʥʢʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʢʽʣʴʢʦʩ-

ʪʽ ʪʝʩʪʦʚʠʭ ʚʘʨʽʘʥʪʽʚ. 

ʊʝʩʪʦʚʽ ʚʘʨʽʘʥʪʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʙʘʟʦʚʦʾ ʤʥʦʞʠʥʠ 

ʤʘʨʰʨʫʪʽʚ ʫ ʧʨʦʛʨʘʤʽ. ɺʦʥʠ ʛʘʨʘʥʪʫʶʪʴ ʦʜʥʦʢʨʘʪʥʝ ʚʠʢʦʥʘʥʥʷ  

ʢʦʞʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʧʨʦʛʨʘʤʠ ʧʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥ.̫ 

ɼʣʷ ʧʦʜʘʥʥʷ ʧʨʦʛʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʪʦʢʦʚʠʡ ʛʨʘʬ, ʷʢʠʡ 

ʙʫʜʫʻʪʴʩʷ ʟʘ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʢʝʨʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʠ.  

ʋ ʭʦʜʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʫʞʢʠ ʫʤʦʚʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʽ ʦʧʝʨʘʪʦʨʽʚ ʮʠʢʣʽʚ 
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(end if; end loop) ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʦʢʨʝʤʽ (ʬʽʢʪʠʚʥʽ) ʦʧʝʨʘʪʦʨʠ. ɺʫʟ-

ʣʠ (ʚʝʨʰʠʥʠ) ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʘ ʚʽʜʧʦʚʽʜʘʁ ʪʴ ʣʽʥʽʡʥʠʤ ʜʽʣʷʥʢʘʤ 

ʧʨʦʛʨʘʤʠ, ʚʢʣʶʯʘʶʪʴ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʦʧʝʨʘʪʦʨʽʚ ʧʨʦʛʨʘʤʠ. ɼʫʛʠ 

ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʘ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʪʽʢ ʢʝʨʫʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ (ʧʝʨʝ-

ʜʘʚʘʥʥʷ ʢʝʨʫʚʘʥʥʷ ʤʽʞ ʦʧʝʨʘʪʦʨʘʤʠ). ɼʫʛʘ ï ʮʝ ʦʨʽʻʥʪʦʚʘʥʝ ʨʝʙʨʦ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʦʧʝʨʘʪʦʨʥʽ ʪʘ ʧʨʝʜʠʢʘʪʥʽ ʚʫʟʣʠ. ɿ ʦʧʝʨʘʪʦʨʥʦʛʦ  

ʚʫʟʣʘ ʚʠʭʦʜʠʪʴ ʦʜʥʘ ʜʫʛʘ, ʘ ʽʟ ʧʨʝʜʠʢʘʪʥʦʛʦ ï ʜʚʽ ʜʫʛʠ. ʇʨʝʜʠʢʘʪʥʽ 

ʚʫʟʣʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʩʪʠʤ ʫʤʦʚʘʤ ʧʨʦʛʨʘʤʠ. ʉʢʣʘʜʥʘ ʫʤʦʚʘ ʧʨʦ-

ʛʨʘʤʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʜʝʢʽʣʴʢʦʭ ʧʨʝʜʠʢʘʪʥʠʭ ʚʫʟʣʘʭ. ʉʢʣʘʜʥʦʶ 

ʥʘʟʠʚʘʶʪʴ ʫʤʦʚʫ, ʟʘ ʷʢʦʁ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʘ ʘʙʦ ʜʝʢʽʣʴʢʘ ʙʫ-

ʣʝʚʠʭ ʦʧʝʨʘʮʽʡ (OR, AND).  

ʇʨʠʢʣʘʜ 13.1. ɼʣʷ ʬʨʘʛʤʝʥʪʘ ʧʨʦʛʨʘʤʠ 

if ʭ OR y 

then A 

else B  

end if. 

ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ï ʧʦʙʫʜʫʚʘʪʠ ʧʦʪʦʢʦʚʠʡ ʛʨʘʬ. 

ʈʦʟʚôʷʟʘʥʥʷ. ʇʨʘʚʠʣʴʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʫ ʻ  ʨʠʩ. 13.3, 

ʘ ʧʨʷʤʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 13.4.  

ɿʘʤʢʥʫʪʽ ʜʽʣʷʥʢʠ, ʫʪʚʦʨʝʥʽ ʜʫʛʘʤʠ ʽ ʚʫʟʣʘʤʠ, ʥʘʟʠʚʘʶʪʴ ʨʝʛʦ̔ʥʘʤʠ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʛʨʘʬʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʨʝʛʽʦʥ. 

ʇʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 13.4 ʛʨʘʬ ʤʘʻ ʪʨʠ ʨʝʛʽʦʥʠ - R1, R2, R3. 

 

 

ʈʠʩ.13.3. ʇʝʨʝʪʚʦʨʝʥʠʡ  

ʧʦʪʦʢʦʚʠʡ ʛʨʘʬ 

 

 

ʈʠʩ. 13.4. ʇʨʷʤʝ ʚʽʜʦʙʨʘʞʝʥʥʷ  

ʚ ʧʦʪʦʢʦʚʠʡ ʛʨʘʬ 
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ʇʨʠʢʣʘʜ 13.2. ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʜʫʨʫ ʩʪʠʩʢʘʥʥʷ: 

ʧʨʦʮʝʜʫʨʘ ʩʪʠʩʢʘʥʥʷ  

1 ʚʠʢʦʥʫʚʘʪʠ ʜʦʪʠ, ʜʦʢʠ ʥʝʤʘʻ EOF 

1    ʯʠʪʘʪʠ ʟʘʧʠʩ; 

2   ʷʢʱʦ ʟʘʧʠʩ ʧʦʨʦʞʥʽʡ, 

3   ʪʦ ʚʠʜʘʣʠʪʠ ʟʘʧʠʩ: 

4   ʽʥʘʢʰʝ, ʷʢʱʦ ʧʦʣʝ ʘ >= ʧʦʣʷ b, 

5     ʪʦ ʚʠʜʘʣʠʪʠ b; 

6     ʽʥʘʢʰʝ ʚʠʜʘʣʠʪʠ ʘ;  

7ʘ    ʢʽʥʝʮʴ ʷʢʱʦ; 

7ʘ   ʢʽʥʝʮʴ ʷʢʱʦ; 

7b   ʢʽʥʝʮʴ ʚʠʢʦʥʫʚʘʪʠ; 

8  ʢʽʥʝʮʴ ʩʪʠʩʢʘʥʥʷ; 

 

ʇʨʦʮʝʜʫʨʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʦʪʦ-

ʢʦʚʠʤ ʛʨʘʬʦʤ, ʧʦʢʘʟʘʥʠʤ ʥʘ ʨʠʩ. 

13.5. ʎʝʡ ʧʦʪʦʢʦʚʠʡ ʛʨʘʬ ʤʘʻ ʯʦʪʠʨʠ 

ʨʝʛ̔ʦʥʠ. 
 

13.4. ʎʠʢʣʦʤʘʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ 

ʎʠʢʣʦʤʘʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ï ʤʝʪʨʠʢʘ ʇɿ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʽʣʴʢʽʩ-
ʥʫ ʦʮʽʥʢʫ ʣʦʛʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʛʨʘʤʠ. ʋ ʩʧʦʩʦʙʽ ʪʝʩʪʫʚʘʥʥʷ ʙʘ-
ʟʦʚʦʛʦ ʤʘʨʰʨʫʪʫ ʮʠʢʣʦʤʘʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ʚʠʟʥʘʯʘʻ: 
ï ʢʽʣʴʢʽʩʪʴ ʥʝʟʘʣʝʞʥʠʭ ʤʘʨʰʨʫʪʽʚ ʫ ʙʘʟʦʚʽʡ ʤʥʦʞʠʥʽ ʧʨʦʛʨʘʤʠ; 
ï ʚʝʨʭʥʶ ʦʮʽʥʢʫ ʢʽʣʴʢʦʩʪʽ ʪʝʩʪʽʚ, ʱʦ ʛʘʨʘʥʪʫʻ ʦʜʥʦʢʨʘʪʥʝ ʚʠʢʦ-

ʥʘʥʥʷ ʚʩʽʭ ʦʧʝʨʘʪʦʨʽʚ. 
ʅʝʟʘʣʝʞʥʠʤ ʥʘʟʠʚʘʻʪʴʩʷ ʙʫʜʴ-ʷʢʠʡ ʰʣʷʭ, ʱʦ ʚʚʦʜʠʪʴ ʥʦʚʠʡ 

ʦʧʝʨʘʪʦʨ ʦʙʨʦʙʣʝʥʥʷ ʘʙʦ ʥʦʚʫ ʫʤʦʚʫ. ʋ ʪʝʨʤʽʥʘʭ ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʘ 
ʥʝʟʘʣʝʞʥʠʡ ʤʘʨʰʨʫʪ ʤʘʻ ʤʽʩʪʠʪʠ ʜʫʛʫ, ʱʦ ʥʝ ʚʭʦʜʠʪʴ ʫ ʨʘʥʽʰʝ ʚʠ-
ʟʥʘʯʝʥ ̔ʤʘʨʰʨʫʪʠ. 
ʄʘʨʰʨʫʪ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʧʦʯʘʪʢʦʚʦʤʫ ʚʫʟʣʽ, ʘ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚ ʢʽʥ-

ʮʝʚʦʤʫ ʚʫʟʣʽ ʛʨʘʬʘ. ʅʝʟʘʣʝʞʥʽ ʤʘʨʰʨʫʪʠ ʬʦʨʤʫʶʪʴʩʷ ʚ ʧʦʨʷʜʢʫ 
ʚʽʜ ʩʘʤʦʛʦ ʢʦʨʦʪʢʦʛʦ ʜʦ ʩʘʤʦʛʦ ʜʦʚʛʦʛʦ. ʅʝʟʘʣʝʞʥʽ ʤʘʨʰʨʫʪʠ ʜʣʷ 
ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʘ (ʧʨʠʢʣʘʜ 13.2): 
ʄʘʨʰʨʫʪ 1: 1ï8. 
ʄʘʨʰʨʫʪ 2: 2ï3ï7ʘï7 bï1ï8. 
ʄʘʨʰʨʫʪ 3: 4ï5ï7ʘï7 bï1ï8. 

ʄʘʨʰʨʫʪ 4: 4ï6ï7ʘï7 bï1ï8. 

 

ʈʠʩ. 13.5. ʇʝʨʝʪʚʦʨʝʥʠʡ  

ʧʦʪʦʢʦʚʠʡ ʛʨʘʬ ʧʨʦʮʝʜʫʨʠ 

ʩʪʠʩʢʘʥʥʷ 
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ʂʦʞʥʠʡ ʥʦʚʠʡ ʤʘʨʰʨʫʪ ʚʢʣʶʯʘʻ ʥʦʚʫ ʜʫʛʫ. ʋʩʽ ʥʝʟʘʣʝʞʥʽ ʤʘʨ-

ʰʨʫʪʠ ʛʨʘʬʫ ʫʪʚʦʨʶʶʪʴ ʙʘʟʦʚʫ ʤʥʦʞʠʥʫ.  

ɺʣʘʩʪʠʚʦʩʪʽ ʙʘʟʦʚʦʾ ʤʥʦʞʠʥʽ: 

1) ʢʦʥʪʨʦʣʴʥʽ ʪʝʩʪʠ ʛʘʨʘʥʪʫʁ ʪʴ:  

ï ʦʜʥʦʢʨʘʪʥʝ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʦʧʝʨʘʪʦʨʘ; 

ï ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ ʫʤʦʚʠ ʟʘ ʛʽʣʢʘʤʠ True ʽ False; 

2) ʧʦʪʫʞʥʽʩʪʴ ʙʘʟʦʚʦʾ ʤʥʦʞʠʥʠ ʜʦʨʽʚʥʶʻ ʮʠʢʣʦʤʘʪʠʯʥʽʡ ʩʢʣʘʜ-

ʥʦʩʪʽ ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʫ. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʜʘʻ ʘʧʨʽʦʨʥʫ ʦʮʽʥʢʫ ʢʽʣʴʢʦʩʪʽ 

ʥʝʟʘʣʝʞʥʠʭ ʰʣʷʭʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʽʜh ʫʢʘʪʠ ʚ ʛʨʘʬʽ.  

ʎʠʢʣʦʤʘʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ʦʙʯʠʩʣʶʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʪʨʴʦʭ ʩʧʦʩʦʙʽʚ: 

1) ʮʠʢʣʦʤʘʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʨʝʛʽʦʥʽʚ ʧʦʪʦʢʦ-

ʚʦʛʦ ʛʨʘʬʫ; 

2) ʮʠʢʣʦʤʘʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦ  ʁ

V(G)= E-N+2, 

ʜʝ ɽ ï ʢʽʣʴʢʽʩʪʴ ʜʫʛ; N ï ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʘ; 

3) ʮʠʢʣʦʤʘʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ V(G) =p+1, 

ʜʝ ʨ ï ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʠʢʘʪʥʠʭ ʚʫʟʣʽʚ ʫ ʧʦʪʦʢʦʚʦʤʫ ʛʨʘʬʽ G. 

ʆʙʯʠʩʣʠʤʦ ʮʠʢʣʦʤʘʪʠʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʛʨʘʬʘ ʽʟ ʧʨʠʢʣʘʜʫ 13.1 ʢʦʞ-

ʥʠʤ ʽʟ ʪʨʴʦʭ ʩʧʦʩʦʙʽʚ: 

1) ʧʦʪʦʢʦʚʠʡ ʛʨʘʬ ʤʘʻ 4 ʨʝʛʽʦʥʠ; 

2) V(G) = 11 ʜʫʛ - 9 ʚʫʟʣʽʚ + 2 = 4; 

3) V(G) = 3 ʧʨʝʜʠʢʘʪʥʠʭ ʚʫʟʣʽʚ +1=4. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʠʢʣʦʤʘʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʫ ʽʟ 

ʧʨʠʢʣʘʜʫ 13.1 ʜʦʨʽʚʥʶʻ ʯʦʪʠʨʴʦʤ. 

ʈʦʟʛʣʷʥʝʤʦ ʮʝʡ ʩʧʦʩʙ̔ ʜʣʷ ʧʨʦʮʝʜʫʨʠ ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ: 

ʧʨʦʮʝʜʫʨʘ ʩʝʨʝʜ;  

1   i := 1;  

1  ʚʚʝʜʝʥʦ := 0;  

1  ʢ̔ʣɹ ʢ := 0; ʩʫʤ := 0; 

1  ʚʠʢ ʧʦʢʘ  

2  ʚʝʣ( i ) <> stop  ̔

3  ʚʚʝʜʝʥʦ <=500 

4  ʚʚʝʜʝʥʦ:= ʚʚʝʜʝʥʦ + 1; 

5  ʷʢʱʦ ʚʝʣ( i ) >= ʤ̔ʥ  ̔

6  ʚʝʣ( i ) <= ʤʘʢʩ, 

7     ʪʦ ʢʣ̔ɹ ʢ := ʢʣ̔ɹ ʢ + 1; 

7     ʩʫʤ := ʩʫʤ + ʚʝʣ( i ); 
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8    ʢ̔ʥʝʮɹ, ʷʢʱʦ; 

8    i := i + 1; 

9  ʢ̔ʥʝʮɹ ʚʠʢ; 

10  ̫ ʢʱʦ ʢ̔ʣɹ ʢ > 0 

11   ʪʦ ʩʝʨʝʜ := ʩʫʤ / ʢʣ̔ɹ ʢ; 

12  ̔ ʥʘʢ ʝh ʩʝʨʝʜ := stop; 

13  ʢ̔ʥʝʮɹ ʷʢʱʦ;  

13  ʢ̔ʥʝʮɹ ʩʝʨʝʜ; 

ʇʨʦʮʝʜʫʨʠ 1ï13 ʤʽʩʪʪ̫ ɹʩʢʣʘʜʥʽ ʫʤʦʚʠ (ʫ ʟʘʛʦʣʦʚʢʫ ʮʠʢʣʫ ʪʘ 

ʫʤʦʚʥʦʤʫ ʦʧʝʨʘʪʦʨʽ). ɽʣʝʤʝʥʪʠ ʩʢʣʘʜʥʠʭ ʫʤʦʚ ʧʦʤʽʱʝʥʦ ʚ ʨʘʤʢʠ. 

ʂʨʦʢ 1. ʅʘ ʦʩʥʦʚʽ ʪʝʢʩʪʫ ʧʨʦ-

ʛʨʘʤʠ ʬʦʨʤʫʻʪʴʩʷ ʧʦʪʦʢʦʚʠʡ ʛʨʘʬ: 

ï ʥʫʤʝʨʫʶʪʴʩʷ ʦʧʝʨʘʪʦʨʠ ʪʝʢʩ-

ʪʫ (ʥʦʤʝʨʠ ʦʧʝʨʘʪʦʨʽʚ ʧʦʢʘʟʘʥʽ  

ʚ ʪʝʢʩʪʽ ʧʨʦʮʝʜʫʨʠ); 

ï ʧʨʦʥʫʤʝʨʦʚʘʥʠʡ ʪʝʢʩʪ ʧʨʦ-

ʛʨʘʤʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʫʟʣʠ ʽ ʚʝʨ-

ʰʠʥʠ ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʫ (ʨʠʩ. 13.6). 

ʂʨʦʢ 2. ɺʠʟʥʘʯʘʻʪʴʩʷ ʮʠʢʣʦʤʘ-

ʪʠʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ʧʦʪʦʢʦʚʦʛʦ ʛʨʘʬʫ 

ʟʘ ʢʦʞʥʦʶ ʽʟ ʪʨʴʦʭ ʬʦʨʤʫʣ: 

1) V(G) = 6 ʨʝʛʽʦʥʽʚ; 

2) V(G) = 17 ʜʫʛ ï 13 ʚʫʟʣʽʚ + 2 = 6; 

3) V(G) = 5 ʧʨʝʜʠʢʘʪʥʠʭ ʚʫʟʣʽʚ + 

+ 1 = 6. 

ʂʨʦʢ 3. ɺʠʟʥʘʯʘʻʪʴʩʷ ʙʘʟʦʚʘ ʤʥʦ-

ʞʠʥʘ ʥʝʟʘʣʝʞʥʠʭ ʣʽʥʽʡʥʠʭ ʤʘʨh-

ʨʫʪ̔ʚ: 
ʄʘʨʰʨʫʪ 1: 10ï11ï13; / ʚʝʣ=stʦʨ, ʢ̔ʣɹ ʢ>0. 
ʄʘʨʰʨʫʪ 2: 10ï12ï13; / ʚʝʣ=stop, ʢ̔ʣɹ ʢ=0. 
ʄʘʨʰʨʫʪ 3: 10ï11ï13; / ʩʧʨʦʙʘ ʦʙʨʦʙʣʝʥʥʷ 501-ʡ ʚʝʣʠʯʠʥʠ. 
ʄʘʨʰʨʫʪ 4: 8ï9ï2ï... / ʚʝʣ < ʤʽʥ. 
ʄʘʨʰʨʫʪ 5: 8ï9ï2ï... / ʚʝʣ > ʤʘʢʩ. 
ʄʘʨʰʨʫʪ 6: 8ï9ï2ï... / ʨʝʞʠʤ ʥʦʨʤʘʣʴʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ. 
ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʧʦ ʢʦʞʥʦʤʫ ʤʘʨʰʨʫʪʫ ʧʦʟʥʘ-

ʯʝʥʽ ʫʤʦʚʠ ʟʘʧʫʩʢʫ. ʂʨʘʧʢʠ ʥʘʧʨʠʢʽʥʮʽ ʰʣʷʭʽʚ 4, 5, 6 ʫʢʘʟʫʶʪʴ ʥʘ 
ʾʭ ʧʨʦʜʦʚʞʝʥʥʷ ʯʝʨʝʟ ʟʘʣʠʰʦʢ ʢʝʨʫʚʘʣʴʥʦ ʾʩʪʨʫʢʪʫʨʠ ʛʨʘʬʫ. 

ʂʨʦʢ 4. ʇʽʜʛʦʪʦʚʣʷʶʪʴʩʷ ʪʝʩʪʦʚʽ ʥʘʙʦʨʠ, ʱʦ ʽʥʽʮʽʶʶʪʴ ʚʠʢʦ-

ʥʘʥʥʷ ʢʦʞʥʦʛʦ ʤʘʨʰʨʫʪʫ. 

 

ʈʠʩ. 13.6. ʇʦʪʦʢʦʚʠʡ ʛʨʘʬ  

ʧʨʦʮʝʜʫʨʠ ʦʙʯʠʩʣʝʥʥʷ  

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 
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ʂʦʞʥʠʡ ʪʝʩʪʦʚʠʡ ʥʘʙʽʨ ʬʦʨʤʫʻʪʴʩʷ ʚ ʪʘʢʦʤʫ ʚʠʛʣʜ̫:̔  
ɺʠʭʽʜʥʽ ʜʘʥʽ (ɺɼ):  
ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʆʏ.ʈɽɿ.): 
ɺʠʭʽʜʥʽ ʜʘʥʽ ʧʦʪʨʽʙʥʦ ʚʠʙʠʨʘʪʠ ʪʘʢ, ʱʦʙ ʧʨʝʜʠʢʘʪʥʽ ʚʝʨʰʠʥʠ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʧʦʪʨʽʙʥʽ ʧʝʨʝʤʠʢʘʥʥʷ ï ʟʘʧʫʩʢ ʪʽʣʴʢʠ ʦʧʝʨʘʪʦʨʽʚ ʥʘ 
ʢʦʥʢʨʝʪʥʦʤʫ ʤʘʨʰʨʫʪʽ ʚ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
ɺʠʟʥʘʯʠʤʦ ʪʝʩʪʦʚʽ ʚʘʨʽʘʥʪʠ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʷʚʣʝʥʫ ʤʥʦ-

ʞʠʥʫ ʥʝʟʘʣʝʞʥʠʭ ʤʘʨʰʨʫʪʽʚ. 
ʊʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʤʘʨʰʨʫʪʫ 1 ʊɺ1: 
ɺɼ: ʚʝʣ(k) = ʧʨʠʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ, ʜʝ k < i; ʚʝʣ(i) = stop, ʜʝ 2 < i < 500. 
ʆʏ.ʈɽɿ.: ʢʦʨʝʢʪʥʝ ʫʩʝʨʝʜʥʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ k ʚʝʣʠʯʠʥʘʭ ʽ 

ʧʨʘʚʠʣʴʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ. 
ʄʘʨʰʨʫʪ ʥʝ ʤʦʞʝ ʪʝʩʪʫʚʘʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ, ʘ ʷʢ ʯʘʩʪʠʥʘ ʤʘʨh-

ʨʫʪ̔ʚ 4, 5, 6 (ʪʨʫʜʥʦʱʽ ʧʝʨʝʚʽʨʢʠ 11-ʛʦ ʦʧʝʨʘʪʦʨʘ). 
ʊʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʤʘʨʰʨʫʪʫ 2 ʊɺ2: 
ɺɼ: ʚʝʣ(1) = stʦʨ. 
ʆʏ.ʈɽɿ.: ʩʝʨʝʜ.=stʦʨ, ʽʥʰʽ ʚʝʣʠʯʠʥʠ ʤʘʶʪʴ ʧʦʯʘʪʢʦʚʽ ʟʥʘʯʝʥʥʷ. 
ʊʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʤʘʨʰʨʫʪʫ 3 ʊɺɿ: 
ɺɼ: ʩʧʨʦʙʘ ʦʙʨʦʙʣʝʥʥʷ 501-  ʾʚʝʣʠʯʠʥʠ, ʧʝʨʰ̔ 500 ʚʝʣʠʯʠʥ ʤʘ-

ʶʪʴ ʙʫʪʠ ʧʨʘʚʠʣʴʥʠʤʠ. 
ʆʏ.ʈɽɿ.: ʢʦʨʝʢʪʥʝ ʫʩʝʨʝʜʥʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ k ʚʝʣʠʯʠʥʘʭ ʽ 

ʧʨʘʚʠʣʴʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ. 
ʊʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʤʘʨʰʨʫʪʫ 4 ʊɺ4: 
ɺɼ: ʚʝʣ(i)=ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ, ʜʝ i Ò 500; ʚʝʣ(k) < ʤʽʥ, ʜʝ k < i. 
ʆʏ.ʈɽɿ.: ʢʦʨʝʢʪʥʝ ʫʩʝʨʝʜʥʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ k ʚʝʣʠʯʠʥʘʭ ʽ 

ʧʨʘʚʠʣʴʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ. 
ʊʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʤʘʨʰʨʫʪʫ 5 ʊɺ5: 
ɺɼ: ʚʝʣ(i)=ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ, ʜʝ i Ò 500; ʚʝʣ(k) > ʤʘʢʩ, ʜʝ k < i. 
ʆʏ.ʈɽɿ.: ʢʦʨʝʢʪʥʝ ʫʩʝʨʝʜʥʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧ ʚʝʣʠʯʠʥʘʭ ʽ 

ʧʨʘʚʠʣʴʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ. 
ʊʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʤʘʨʰʨʫʪʫ 6 ʊɺ6: 
ɺɼ: ʚʝʣ(i)=ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ, ʜʝ i Ò 500. 
ʆʏ.ʈɽɿ.: ʢʦʨʝʢʪʥʝ ʫʩʝʨʝʜʥʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧ ʚʝʣʠʯʠʥʘʭ ʽ 

ʧʨʘʚʠʣʴʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ. 
ʈʝʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʞʥʦʛʦ ʪʝʩʪʦʚʦʛʦ ʚʘʨʽʘʥʪʘ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ 

ʦʯʽʢʫʚʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʪʝʩʪʦʚʠʭ ʚʘʨʽʘʥʪʽʚ 
ʛʘʨʘʥʪʫʻʪʴʩʷ, ʱʦ ʚʩʽ ʦʧʝʨʘʪʦʨʠ ʧʨʦʛʨʘʤʠ ʚʠʢʦʥʘʥʦ ʱʦʥʘʡʤʝʥʰʝ 
ʦʜʠʥ ʨʘʟ. 
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ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʝʷʢʽ ʥʝʟʘʣʝʞʥʽ ʤʘʨʰʨʫʪʠ ʥʝ ʤʦʞʫʪʴ 

ʧʝʨʝʚʽʨʷʪʠʩʷ ʟ̔ʦʣɹʦʚʘʥʦ. ɰʭ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʷʪʠ ʪʝʩʪʫʚʘʥʥʷʤ ʽʥʦh-

ʛʦ ʤʘʨʰʨʫʪʫ (ʷʢ ʯʘʩʪʠʥʫ ʽʥʰʦʛʦ ʪʝʩʪʦʚʦʛʦ ʚʘʨʽʘʥʪʘ). 

13.5. ʉʧʦʩʦʙʠ ʪʝʩʪʫʚʘʥʥʷ ʫʤʦʚ 

ʄʝʪʘ ʮʽʻʾ ʩʽʤôʾ ʩʧʦʩʦʙʽʚ ʪʝʩʪʫʚʘʥʥʷ ï ʙʫʜʫʚʘʪʠ ʪʝʩʪʦʚʽ ʚʘʨʽʘʥʪʠ 

ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʣʦʛʽʯʥʠʭ ʫʤʦʚ ʧʨʦʛʨʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʙʘʞʘʥʦ ʦʭʦʧʠʪʠ 

ʦʧʝʨʘʪʦʨʽʚ ʫʩʽʭ ʛ̔ ʣʦʢ ʧʨʦʛʨʘʤʠ. 

ʋʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ. ʇʨʦʩʪʘ ʫʤʦʚʘ ï ʙʫʣʝʚʘ ʟʤʽʥʥʘ ʘʙʦ ʚʠʨʘʟ 

ʚʽʜʥʦʰʝʥʥʷ. ɺʠʨʘʟ ʚʽʜʥʦʰʝʥʥʷ ʤʘʻ ʚʠʛʣʷʜ  

ɽ1 <ʦʧʝʨʘʪʦʨ ʚʽʜʥʦʰʝʥʥʷ> E2,     (13.1) 

ʜʝ E1, ɽ2 ï ʘʨʠʬʤʝʪʠʯʥʽ ʚʠʨʘʟʠ; ʷʢ ʦʧʝʨʘʪʦʨ ʚʽʜʥʦʰʝʥʥʷ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʦʜʠʥ ʟ ʪʘʢʠʭ ʦʧʝʨʘʪʦʨʽʚ: <, >, =, ,̧ ²¢ , . 

ʉʢʣʘʜʝʥʘ ʫʤʦʚʘ ʤʽʩʪʠʪʴ ʜʝʢʽʣʴʢʘ ʧʨʦʩʪʠʭ ʫʤʦʚ, ʙʫʣʝʚ ̔ʦʧʝʨʘʪʦ-

ʨʠ ʽ ʢʨʫʛʣ ̔ʜʫʞʢʠ. ɹʫʜʝʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʫʣʝʚ ̔ʦʧʝʨʘʪʦʨʠ OR, AND 

(&) , NOT. ʋʤʦʚʠ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʚʠʨʘʟʽʚ ʚʽʜʥʦʰʝʥʥʷ, ʥʘʟʠʚʘʶʪʴ ʙʫ-

ʣʝʚʠʤʠ ʚʠʨʘʟʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʣʝʤʝʥʪʘʤʠ ʫʤʦʚʠ :̒ ʙʫʣʝʚʠʡ ʦʧʝʨʘʪʦʨ, ʙʫʣʝʚʘ 

ʟʤʽʥʥʘ, ʧʘʨʠ ʜʫʞʦʢ (ʧʨʦʩʪʘ ʘʙʦ ʩʢʣʘʜʝʥʘ ʫʤʦʚʠ), ʦʧʝʨʘʪʦʨ ʚʽʜʥʦ-

ʰʝʥʥʷ, ʘʨʠʬʤʝʪʠʯʥʠʡ ʚʠʨʘʟ. ʎʽ ʝʣʝʤʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴ ʪʠʧʠ ʧʦʤʠ-

ʣʦʢ ʚ ʫʤʦʚʘʭ. 

ʗʢʱʦ ʫʤʦʚʘ ʥʝʢʦʨʝʢʪʥʘ, ʪʦ ʥʝʢʦʨʝʢʪʥʠʡ ʱʦʥʘʡʤʝʥʰʝ ʦʜʠʥ ʟ 

ʝʣʝʤʝʥʪʽʚ ʫʤʦʚʠ. ʆʪʞʝ, ʚ ʫʤʦʚʽ ʤʦʞʣʠʚʽ ʧʦʤʠʣʢʠ: 

ï ʙʫʣʝʚʦʛʦ ʦʧʝʨʘʪʦʨʘ (ʥʘʷʚʥʽʩʪʴ ʥʝʢʦʨʝʢʪʥʠʭ (ʚʽʜʩʫʪʥʽʭ) ʥʘʜ-

ʣʠhʢʦʚʠʭ ʙʫʣʝʚʠʭ ʦʧʝʨʘʪʦʨʽʚ); 

ï ʙʫʣʝʚʦʾ ʟʤʽʥʥʦʾ; 

ï ʙʫʣʝʚʦʾ ʜʫʞʢʠ; 

ï ʦʧʝʨʘʪʦʨʘ ʚʽʜʥʦʰʝʥʥʷ; 

ï ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʚʠʨʘʟʫ. 

ʉʧʦʩʽʙ ʪʝʩʪʫʚʘʥʥʷ ʫʤʦʚ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʪʝʩʪʫʚʘʥʥʷ ʢʦʞʥʦʾ 

ʫʤʦʚʠ ʚ ʧʨʦʛʨʘʤʽ. ʄʝʪʘ ʪʝʩʪʫʚʘʥʥʷ ʫʤʦʚ ï ʚʠʟʥʘʯʝʥʥʷ ʥʝ ʣʠʰʝ ʧʦ-

ʤʠʣʦʢ ʚ ʫʤʦʚʘʭ, ʘʣʝ ʡ ̔ʥʰʠʭ ʧʦʤʠʣʦʢ ʫ ʧʨʦʛʨʘʤʘʭ. ʗʢʱʦ ʥʘʙʽʨ ʪʝʩ-

ʪʽʚ ʜʣʷ ʧʨʦʛʨʘʤʠ ɸ ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʚ ʫʤʦʚʘʭ, 

ʱʦ ʫʪʨʠʤʫʶʪʴʩʷ ʚ ɸ, ʪʦ ʡʤʦʚʽʨʥʦ, ʱʦ ʮʝʡ ʥʘʙʽʨ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʠʡ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʽʥʰʠʭ ʧʦʤʠʣʦʢ ʚ ɸ. ʂʨʽʤ ʪʦʛʦ, ʷʢʱʦ ʤʝʪʦʜʠʢʘ ʪʝʩ-

ʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʚ ʫʤʦʚʽ, ʪʦ ʡʤʦʚʽʨʥʦ, 
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ʱʦ ʮʷ ʤʝʪʦʜʠʢʘ ʙʫʜʝ ʝʬʝʢʪʠʚʥʦ  ʁʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʫ ʧʨʦ-

ʛʨʘʤʽ. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʤʝʪʦʜʠʢ ʪʝʩʪʫʚʘʥʥʷ ʫʤʦʚ. ʅʘʡʧʨʦʩʪʽʰʘ ʤʝʪʦʜʠʢʘ ï 

ʪʝʩʪʫʚʘʥʥʷ ʛʽʣʦʢ. ʊʫʪ ʜʣʷ ʩʢʣʘʜʥʦʾ ʫʤʦʚʠ ʉ ʧʝʨʝʚʨ̔ʷʪʁʴʩʷ: ʢʦʞʥʘ 

ʧʨʦʩʪʘ ʫʤʦʚʘ ( ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʥʝʾ); ʊruʝ-ʛʽʣʢʘ; False-ʛʽʣʢʘ. 

ɯʥʰʘ ʤʝʪʦʜʠʢʘ ï ʪʝʩʪʫʚʘʥʥʷ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ. ʋ ʥʽʡ ʜʣʷ ʚʠʨʘ-

ʟʫ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʨʽʙʥʘ ʛʝʥʝʨʘʮʽʷ 3-4 ʪʝʩʪʽʚ. ɺʠʨʘʟʠ ʚʠʛʣʷʜʫ (13.1) 

ʧʝʨʝʚʽʨʷʪʁʴʩʷ ʪʨʴʦʤʘ ʪʝʩʪʘʤʠ, ʷʢʽ ʬʦʨʤʫʁ ʪʴ ʟʥʘʯʝʥʥʷ ɽ1 ʙʽʣʴʰʠʤ, 

ʥʽʞ ɽ2, ʱʦ ʜʦʨʽʚʥʶʻ ɽ2 ʽ ʤʝʥʰʠʤ, ʥʽʞ ɽ2. ʗʢʱʦ ʦʧʝʨʘʪʦʨ ʚʽʜʥʦ-

ʰʝʥʥʷ ʥʝʧʨʘʚʠʣʴʥʠʡ, ʘ ɽ1 ʽ ɽ2 ʢʦʨʝʢʪʥʽ, ʪʦ ʮ ̔ʪʨʠ ʪʝʩʪʠ ʛʘʨʘʥʪʫʶʪʴ 

ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʢʠ ʦʧʝʨʘʪʦʨʘ ʚʽʜʥʦʰʝʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʤʠʣʦʢ ʚ ɽ1 ʽ ɽ2 ʪʝʩʪ ʤʘʻ ʩʬʦʨʤʫʚʘʪʠ ʟʥʘʯʝʥ-

ʥʷ ɽ1 ʙʽʣʴʰʠʤ ʘʙʦ ʤʝʥʰʠʤ, ʥʽʞ ɽ2, ʧʨʠʯʦʤʫ ʜʦʩʷʛʥʫʪʠ ʷʢʦʤʦʛʘ 

ʤʝʥʦh ʾʨʽʟʥʠʮ ̔ʮʠʭ ʟʥʘʯʝʥ.ɹ 

ɼʣʷ ʙʫʣʝʚʠʭ ʚʠʨʘʟʽʚ ʽʟ ʧ ʟʤʽʥʥʠʤʠ ʤʘʻ ʥʘʙʽʨ ʟ 2n ʪʝʩʪʽʚ. ʎʝʡ ʥʘ-

ʙʽʨ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʦʤʠʣʢʠ ʙʫʣʝʚʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʟʤʽʥʥʠʭ ʽ ʜʫ-

ʞʦʢ, ʘʣʝ ʧʨʘʢʪʠʯʥʠʡ ʪʽʣʴʢʠ ʟʘ ʤʘʣʦʛʦ ʧ. ʗʢʱʦ ʚ ʙʫʣʝʚʦʤʫ ʚʠʨʘʟʽ 

ʢʦʞʥʘ ʙʫʣʝʚʘ ʟʤʽʥʥʘ ʚʭʦʜʠʪʴ ʣʠʰʝ ʦʜʠʥ ʨʘʟ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ 

ʣʝʛʢʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

13.6. ʊʝʩʪʫʚʘʥʥʷ ʛʽʣʦʢ ʽ ʦʧʝʨʘʪʦʨʽʚ ʚʽʜʥʦʰʝʥʴ 

ʉʧʦʩʽʙ ʪʝʩʪʫʚʘʥʥʷ ʛʽʣʦʢ ʽ ʦʧʝʨʘʪʦʨʽʚ ʚʽʜʥʦʰʝʥʴ ʚʠʷʚʣʷʻ ʧʦʤʠʣ-

ʢʠ ʨʦʟʛʘʣʫʞʝʥʥʷ ʽ ʦʧʝʨʘʪʦʨʽʚ ʚʽʜʥʦʰʝʥʥʷ ʚ ʫʤʦʚʽ, ʜʣʷ ʷʢʦʾ ʚʠʢʦ-

ʥʫʶʪʴʩʷ ʪʘʢ̔ ʦʙʤʝʞʝʥʥʷ [19]:  

ï ʫʩʽ ʙʫʣʝʚʽ ʟʤʽʥʥʽ ʽ ʦʧʝʨʘʪʦʨʠ ʚʽʜʥʦʰʝʥʥʷ ʚʭʦʜʷʪʴ ʚ ʫʤʦʚʫ ʣʠ-

ʰʝ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ;  

ï ʚ ʫʤʦʚʽ ʥʝʤʘʻ ʟʘʛʘʣʴʥʠʭ ʟʤʽʥʥʠʭ. 

ʋ ʮʦɹʤʫ ʩʧʦʩʦʙʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʨʦʜʥʽ ʦʙʤʝʞʝʥʥʷ ʫʤʦʚ 

(ʦʙʤʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ). ɼʣʷ ʩʢʣʘʜʝʥʦʾ ʫʤʦʚʠ ʉ, ʱʦ ʚʢʣʶʯʘʻ ʧ 

ʧʨʦʩʪʠʭ ʫʤʦʚ, ʬʦʨʤʫʻʪʴʩʷ ʦʙʤʝʞʝʥʥʷ ʫʤʦʚʠ (ʆʋ): 
 

ʆʋʉ = (d1,d2,d3é..dn), 
 

ʜʝ di ï ʦʙʤʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ i-  ʾʧʨʦʩʪʦʾ ʫʤʦʚʠ. 

ʆʙʤʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʬ̔ ʢʩʫʻ ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʘ 

(ʟʤʽʥʥʦʾ) ʧʨʦʩʪʦʾ ʫʤʦʚʠ (ʷʢʱʦ ʚʽʥ ʦʜʠʥ) ʘʙʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʟʥʘʯʝʥʥʷʤʠ ʘʨʛʫʤʝʥʪʽʚ (ʷʢʱʦ ʾʭ ʜʝʢʽʣʴʢʘ). 
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ʗʢʱʦ i-ʘ ʧʨʦʩʪʘ ʫʤʦʚʘ  ̒ʙʫʣʝʚʦʶ ʟʤʽʥʥʦʶ, ʪʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʾʾ 

ʨʝʟʫʣʴʪʘʪ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʟʥʘʯʝʥʴ ʽ ʤʘʻ ʚʠʛʣʷʜ 

di = (true, false). 

ʗʢʱʦ j-ʘ ʧʨʦʩʪʘ ʫʤʦʚʘ  ̒ʚʠʨʘʟʦʤ ʚʽʜʥʦʰʝʥʥʷ, ʪʦ ʦʙʤʝʞʝʥʥʷ ʡʦ-

ʛʦ ʨʝʟʫʣʴʪʘʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʟʥʘʯʝʥʴ ʽ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

dj= (> ,< ,=). 

ʆʙʤʝʞʝʥʥʷ ʫʤʦʚʠ ʆʋʉ (ʜʣʷ ʫʤʦʚʠ ʉ) ʧʦʢʨʠʚʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ 

ʉ, ʷʢʱʦ ʚ ʭʦʜʽ ʮʴʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʝʟʫʣʴʪʘʪ ʢʦʞʥʦʾ ʧʨʦʩʪʦʾ ʫʤʦʚʠ ʟʘ-

ʜʦʚʦʣʴʥʷʻ ʚʽʜʧʦʚʽʜʥʝ ʦʙʤʝʞʝʥʥ ̫ʚ ʆʋʉ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʙʤʝʞʝʥʥʷ ʫʤʦʚʠ ʆʋ ʩʪʚʦʨʶʻʪʴʩʷ ʦʙʤʝʞʫʚʘʣʴʥʘ 

ʤʥʦʞʠʥʘ (ʆʄ), ʝʣʝʤʝʥʪʠ ʷʢʦʾ  ̒ʦʙôʻʜʥʘʥʥʷʤ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʟʥʘ-

ʯʝʥʴ d1, d2, d3, ..., dn. ʆʙʤʝʞʫʚʘʣʴʥʘ ʤʥʦʞʠʥʘ ï ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʟʘʧʠʩʫ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʜʦ-

ʤʦʩʪʝʡ ʧʨʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʥʘʯʝʥʥʷ ʫʤʦʚʠ, ʱʦ 

ʧʝʨʝʚʽʨʷ̒ ʪʴʩʷ.  

ʇʨʠʢʣʘʜ 13.3. ʇʝʨʝʚʽʨʠʪʠ ʫʤʦʚʫ, ʩʢʣʘʜʝʥʫ ʽʟ ʪʨʴʦʭ ʧʨʦʩʪʠʭ ʫʤʦʚ: 

b&(ʭ>ʫ)&ʘ. 

ʈʦʟʚôʷʟʘʥʥʷ. ʋʤʦʚʘ ʥʘʙʫʚʘʻ ʜʽʡʩʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʱʦ ʚʩʽ ʧʨʦʩʪʽ 

ʫʤʦʚʠ ʜʽʡʩʥʽ. ʋ ʪʝʨʤʽʥʘʭ ʟʥʘʯʝʥʴ ʧʨʦʩʪʠʭ ʫʤʦʚ ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʠʩʫ 

(true, true, true), 

ʘ ʚ ʪʝʨʤʽʥʘʭ ʦʙʤʝʞʝʥʴ ʟʥʘʯʝʥ ɹʘʨʛʫʤʝʥʪʽʚ ʧʨʦʩʪʠʭ ʫʤʦʚ ï ʟʘʧʠʩʫ 

(true, >, true). 

ɼʨʫʛʠʡ ʟʘʧʠʩ  ̒ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʪʝʩ-

ʪʫ. ɺʽʥ ʫʢʘʟʫʻ, ʱʦ ʟʤʽʥʥʘ b ʧʦʚʠʥʥʘ ʤʘʪʠ ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ, ʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʦʾ ʭ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʝ ʚʽʜ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ y, ,̔ ʥʘʨʝʰʪʽ, ʟʤʽʥʥʘ 

ʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ. 

ʆʪʞʝ, ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʆʄ ʟʘʜʘʻ ʦʢʨʝʤʠʡ ʪʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ. ɺʠ-

ʭʽʜʥʽ ʜʘʥʽ ʪʝʩʪʦʚʦʛʦ ʚʘʨʽʘʥʪʘ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʢʦʤ-

ʙʽʥʘʮʽʶ ʟʥʘʯʝʥʴ ʧʨʦʩʪʠʭ ʫʤʦʚ, ʘ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʨʽʚʥʶʻ 

ʟʥʘʯʝʥʥʶ ʩʢʣʘʜʝʥʦʾ ʫʤʦʚʠ. 

ʇʨʠʢʣʘʜ 13.4. ʈʦʟʛʣʷʥʝʤʦ ʜʚʽ ʪʠʧʦʚʽ ʩʢʣʘʜʦʚʽ ʫʤʦʚʠ: 

ʉ& = ʘ & b, ʉor =ʘ or b, 

ʜʝ ʘ ʽ b ï ʙʫʣʝʚʽ ʟʤʽʥʥʽ. ɺ̔ʜʧʦʚʽʜʥʽ ʦʙʤʝʞʝʥʥʷ ʫʤʦʚ ʥʘʙʫʚʘʶʪʴ ʚʠ-

ʛʣʜ̫ʫ 

                             ʆʋ&=( d1,d2), ʆʋor=( d1,d2),                    (13.2) 

ʜʝ d1 = d2 = (true, false). 

ʈʦʟʚôʷʟʘʥʥʷ. ʇʦʙʫʜʫʻʤʦ ʦʙʤʝʞʫʚʘʣʴʥʽ ʤʥʦʞʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʘʙʣʠʮʽ ʽʩʪʠʥʥʦʩʪʽ (ʪʘʙʣ. 13.1). 
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ʊʘʙʣʠʮʷ ʟʘʜʘʻ ʚ ʆʄ ʯʦʪʠʨʠ ʝʣʝʤʝʥʪʠ (ʽ ʚʽʜʧʦʚʽʜʥʦ ʯʦʪʠʨʠ ʪʝʩ-

ʪʦʚ̔ ʚʘʨʽʘʥʪʠ). ʏʠ ʤʦʞʥʘ ʾʭ ʤʽʥʽʤʽʟʫʚʘʪʠ? ʏʠ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ  

ʢ̔ʣʴʢʽʩʪʴ ʾʭ ʝʣʝʤʝʥʪʽʚ ʚ ʆʄ? 

ʊʘʙʣʠʮʷ 13.1 
ʊʘʙʣʠʮʷ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ɺʘʨʽʘʥʪ ʘ b a & b a or b 

1 false false false false 

2 false true false true 

3 true false false true 

4 true true true true 

 

ɯʟ ʧʦʛʣʷʜʫ ʪʝʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʩʢʣʘʜʥʦʾ ʫʤʦʚʠ 

ʥʘ ʧʨʦʛʨʘʤʫ. ʉʢʣʘʜʥʘ ʫʤʦʚʘ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʣʠʰʝ ʜʚʦʭ ʟʥʘʯʝʥɹ, 

ʢʦʞʥʝ ʟ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʩʪʠʭ ʫʤʦʚ. ʑʦʙ ʧʦʟ-

ʙʫʪʠʩʷ ʚʧʣʠʚʫ ʥʘʜʣʠʰʢʦʚʠʭ ʧʨʦʩʪʠʭ ʫʤʦʚ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʽʜʝʻʶ 

ʩʢʦʨʦʯʝʥʦʾ ʩʭʝʤʠ ʦʙʯʠʩʣʝʥʥʷ: ʝʣʝʤʝʥʪʠ ʚʠʨʘʟʫ ʦʙʯʠʩʣʶʻʤʦ ʜʦʪʠ, 

ʜʦʢʠ ʚʦʥʠ ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ (13.2). ʇ̔ ʜ ʯʘʩ ʪʝʩʪʫ-

ʚʘʥʥ ̫ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ ʧʦʤʠʣʢʠ ʧʝʨʝʤʠʢʘʥʥʷ, ʪʦʙʪʦ ʧʦʤʠʣʢʠ ʯʝ-

ʨʝʟ ʙʫʣʝʚʠʡ ʦʧʝʨʘʪʦʨ, ʦʧʝʨʫʶʯʠ ʟʥʘʯʝʥʥʷʤʠ ʧʨʦʩʪʠʭ ʫʤʦʚ (ʙʫʣʝ-

ʚʠʭ ʟʤʽʥʥʠʭ). ʉʧʨʘʚʝʜʣʠʚʽ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

ï ʜʣʷ ʫʤʦʚʠ ʪʠʧʫ çIè (ʘ & b) ʚʘʨʽʘʥʪʠ 2 ʽ 3 ʧʦʛʣʠʥʘʶʪʴ ʚʘʨʽʘʥʪ 1. 

ʊʦʤʫ ʦʙʤʝʞʫʚʘʣʴʥʘ ʤʥʦʞʠʥʘ ʤʘʻ ʚʠʛʣʷʜ: 

ʆʄ& = {( false, true), (true, false), (true, true)};  

ï ʜʣʷ ʫʤʦʚʠ ʪʠʧʫ çɸɹʆè (ʘ or b) ʚʘʨʽʘʥʪʠ 2 ʽ 3 ʧʦʛʣʠʥʘʶʪʴ ʚʘʨʽ-

ʘʥʪ 4, ʪʦʤʫ ʦʙʤʝʞʫʚʘʣʴʥʘ ʤʥʦʞʠʥʘ ʤʘʻ ʚʠʛʣʷʜ: 

ʆʄor = {( false, false), (false, true), (true, false)}.  

ʈʦʟʛʣʷʥʝʤʦ ʢʨʦʢʠ ʩʧʦʩʦʙʫ ʪʝʩʪʫʚʘʥʥʷ ʛʽʣʦʢ ʽ ʦʧʝʨʘʪʦʨʽʚ ʚʜ̔ʥʦʰʝʥʴ. 

ɼʣʷ ʢʦʞʥʦʾ ʫʤʦʚʠ ʚ ʧʨʦʛʨʘʤʽ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ ʜʽʾ: 

1)  ʙʫʜʫʻʪʴʩʷ ʦʙʤʝʞʝʥʥʷ ʫʤʦʚ; 

2) ʚʠʷʚʣʷʶʪʴʩʷ ʦʙʤʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʟʘ ʢʦʞʥʦʶ ʧʨʦʩʪʦʶ ʫʤʦʚʦʶ; 

3) ʙʫʜʫʻʪʴʩʷ ʦʙʤʝʞʫʚʘʣʴʥʘ ʤʥʦʞʠʥʘ. ʇʦʙʫʜʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ 

ʧʽʜʩʪʘʚʣʷʥʥʷʤ ʫ ʢʦʥʩʪʘʥʪʥʽ ʬʦʨʤʫʣʠ ʆʄ& ʘʙʦ OMor ʚʠʷʚʣʝʥʠʭ ʦʙ-

ʤʝʞʝʥʴ ʨʝʟʫʣʴʪʘʪʫ; 

4) ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʆʄ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʪʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ.  

ʇʨʠʢʣʘʜ 13.5. ʈʦʟʛʣʷʥʝʤʦ ʩʢʣʘʜʥʫ ʫʤʦʚʫ ʉ1 ʚʠʛʣʷʜʫ: 

ɺ1 & (E1, E2), 

ʜʝ ɺ1 ï ʙʫʣʝʚʠʡ ʚʠʨʘʟ; E1, ɽ2 ï ʘʨʠʬʤʝʪʠʯʥʽ ʚʠʨʘʟʠ. ʆʙʤʝʞʝʥʥʷ 

ʩʢʣʘʜʥʦʾ ʫʤʦʚʠ ʤʘʻ ʚʠʛʣʷʜ 
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ʆʋ = ( d1, d2), 

ʜʝ ʦʙʤʝʞʝʥʥʷ ʧʨʦʩʪʠʭ ʫʤʦʚ ʩʪʘʥʦʚʣʷʪʴ 

d1 = (true, false), d2 = (=, <, >). 

ʈʦʟʚôʷʟʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʦʛʽʾ ʤʽʞ ʉ1 ʽ ʉ2 (ʟʘ ʚʠʥʷʪʢʦʤ ʪʦʛʦ, 

ʱʦ ʚ ʉ1 ʜʨʫʛʘ ʧʨʦʩʪʘ ʫʤʦʚʘ ï ʮʝ ʚʠʨʘʟ ʚʽʜʥʦʰʝʥʥʷ), ʦʙʤʝʞʫʚʘʣʴʥʘ 

ʤʥʦʞʠʥʘ ʜʣʷ ʉ1 ʙʫʜʫʻʪʴʩʷ ʤʦʜʠʬʽʢʫʚʘʥʥʷʤ  

ʆʄ& = {( false, true), (true, false), (true, true)}.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ true ʜʣʷ (E1= E2) ʦʟʥʘʯʘʻ =, a false ʜʣʷ (E1 = E2) 

ʦʟʥʘʯʘʻ ʘʙʦ <, >. ɿʘʤʽʥʶʁ ʯʠ (true, true) ʽ (false, true) ʦʙʤʝʞʝʥʥʷʤʠ 

(true, =) ʽ (false, =) ʚʽʜʧʦʚʽʜʥʦ, a (true, false) ï ʦʙʤʝʞʝʥʥʷʤʠ (true, <) 

ʽ (true, >), ʦʪʨʠʤʫʻʤʦ ʦʙʤʝʞʫʚʘʣʴʥʫ ʤʥʦʞʠʥʫ ʜʣʷ ʉ1: 

ʆʄʉ1 = {( false,=),(true,<),(true,>),(true,=)}.  

ʇʦʢʨʠʪʪʷ ʮʽʻʾ ʤʥʦʞʠʥʠ ʛʘʨʘʥʪʫʻ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʙʫʣʝʚʠʭ 

ʦʧʝʨʘʪʦʨʽʚ ʽ ʦʧʝʨʘʪʦʨʽʚ ʚʽʜʥʦʰʝʥʥʷ ʚ ʉ1. 

ʇʨʠʢʣʘʜ 13.6. ɿʘʜʘʥʦ ʩʢʣʘʜʥʫ ʫʤʦʚʫ ʉ2 ʚʠʛʣʷʜʫ 

(E3 > E4) & (E1 = E2), 

ʜʝ E1, ɽ2, ɽ3, ɽ4 ï ʘʨʠʬʤʝʪʠʯʥʽ ʚʠʨʘʟʠ. ʆʙʤʝʞʝʥʥʷ ʩʢʣʘʜʥʦʾ ʫʤʦʚʠ 

ʤʘʻ ʚʠʛʣʷʜ 

ʆʋ =( d1, d2), 

ʜʝ ʦʙʤʝʞʝʥʥʷ ʧʨʦʩʪʠʭ ʫʤʦʚ ʩʪʘʥʦʚʣʷʪʴ 

d1 = (=,<,>), d2 = (=,<,>). 

ʈʦʟʚôʷʟʘʥʥʷ. ɿʘ ʘʥʘʣʦʛʽʻʶ ʽʟ ʉ2 ʽ ʉ1 (ʟʘ ʚʠʥʷʪʢʦʤ ʪʦʛʦ, ʱʦ ʚ ʉ2 

ʧʝʨʰʘ ʧʨʦʩʪʘ ʫʤʦʚʘ ï ʮʝ ʚʠʨʘʟʠ ʚʽʜʥʦʰʝʥʥʷ) ʦʙʤʝʞʫʚʘʣʴʥʘ ʤʥʦ-

ʞʠʥʘ ʜʣʷ ʉ2 ʙʫʜʫʻʪʴʩʷ ʤʦʜʠʬʽʢʫʚʘʥʥʷʤ ʆʄʉ1: 

ʆʄʉ2 = {(=, =), (<, =), (>, <),(>, >),(>, =)}.  

ʇʦʢʨʠʪʪʷ ʦʙʤʝʞʫʚʘʣʴʥʦʶ ʤʥʦʞʠʥʦ  ʁʛʘʨʘʥʪʫʻ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠ-

ʣʦʢ ʦʧʝʨʘʪʦʨʽʚ ʚʽʜʥʦʰʝʥʥʷ ʚ ʉ2. 

13.7. ʉʧʦʩʽʙ ʪʝʩʪʫʚʘʥʥʷ ʧʦʪʦʢʽʚ ʜʘʥʠʭ 

ʋ ʧʦʧʝʨʝʜʥʽʭ ʩʧʦʩʦʙʘʭ ʪʝʩʪʠ ʙʫʜʫʚʘʣʠʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʢʝ-

ʨʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʠ. ʋ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʘʥʘʣʽʟʫ ʧʽʜʣʷʛʘʻ 

ʥ̔ʬʦʨʤʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʠ. 

ʈʦʙʦʪʫ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʙʨʦʙʣʝʥʥʷ ʧʦ-

ʪʦʢʫ ʜʘʥʠʭ, ʧʝʨʝʜʘʥʠʭ ʚʽʜ ʚʭʦʜʫ ʚ ʧʨʦʛʨʘʤʫ ʜʦ ʾʾ ʚʠʭʦʜʫ. 

ʇʨʠʢʣʘʜ 13.7. ɼʝʷʢʘ ʧʨʦʛʨʘʤʘ ʤʘʻ ʧʦʪʦʢʦʚʠʡ ʛʨʘʬ (ʨʠʩ. 13.7). 

ʉʫʮʽʣʴʥʠʤʠ ʜʫʛʘʤʠ ʧʦʢʘʟʘʥʦ ʟʚô̫ ʟʢʠ ʟ ʢʝʨʫʚʘʥʥ ̫ʤʽʞ ʦʧʝʨʘʪʦʨʘʤʠ 

ʚ ʧʨʦʛʨʘʤʽ. ʇʫʥʢʪʠʨʥʽ ʜʫʛʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʟʚô̫ ʟʢʘʤ 
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(ʧʦʪʦʢʘʤ ʜʘʥʠʭ). ʇʦʟʥʘʯʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʚô̫ ʟʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘ-

ʢʠʤ ʧʨʠʧʫʱʝʥʥʷʤ: 

ï ʫ ʚʝʨʰʠʥʽ 1 ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʟʤʥ̔ʥʠʭ ʘ, b;  

ï ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʝʨh ʠʥʽ 4;  

ï ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ b ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʝʨh ʠʥʘʭ 3, 6; 

ï ʫ ʚʝʨʰʠʥʽ 4 ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʩ, ʱʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʫ ʚʝʨʰʠʥʽ 6. 

ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨ-

ʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʫ ʧʨʦ-

ʛʨʘʤʽ. 

ʈʦʟʚôʷʟʘʥʥ.̫ ɿʘʩʪʦʩʫʻʤʦ ʤʝ-

ʭʘʥʽʟʤ ʚʠʟʥʘʯʝʥʥʷï

ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʣʷ ʢʦʞʥʦʾ ʚʝʨ-

ʰʠʥʠ ʛʨʘʬʘ ʚʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥ-

ʥʷ:  

ï ʤʥʦʞʠʥʠ ʚʠʟʥʘʯʝʥʴ ʜʘʥʠʭ: 

DEF(i) = { ʭ | i -ʘ ʚʝʨʰʠʥʘ ʤʩ̔-

ʪʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʭ};  

ï ʤʥʦʞʠʥʠ ʚʠʢʦʨʠʩʪʘʥʴ ʜʘ-

ʥʠʭ: USE (i) = { ʭ | i -ʘ ʚʝʨh ʠʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʭ}.  

ʇʜ̔ ʚʠʟʥʘʯʝʥʥʷʤ ʜʘʥʠʭ ʨʦʟʫʤʽʶʪʴ ʜʽʾ, ʱʦ ʟʤʽʥʶʶʪʴ ʝʣʝʤʝʥʪ ʜʘ-

ʥʠʭ. ʆʟʥʘʢʘ ʚʠʟʥʘʯʝʥʥʷ ï ʽʤô̫  ʝʣʝʤʝʥʪʘ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʣʽʚʽʡ ʯʘʩ-

ʪʠʥʽ ʦʧʝʨʘʪʦʨʘ ʧʨʠʩʚʦʁ ʚʘʥʥʷ: 

x: = f(é)...       (13.3) 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ï ʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘ ʫ ʚʠʨʘʟʽ (13.3), 

ʜʝ ʧʦʢʘʟʘʥʦ ʟʚʝʨʥʝʥʥʷ ʜʦ ʝʣʝʤʝʥʪʘ ʜʘʥʠʭ, ʘ ʥʝ ʜʦ ʟʤʽʥʥʦ.ʾ ʆʟʥʘʢʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ (ʽʤô̫  ʝʣʝʤʝʥʪʘ) ʤʽʩʪʠʪʴʩʷ ʫ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʦʧʝʨʘʪʦʨʘ 

ʧʨʠʩʚʦʶʚʘʥʥʷ: 

: = f(x). 

ʇʨʷʤʦʢʫʪʥʠʢʦʤ ʧʦʟʥʘʯʝʥʦ ʤʽʩʮʝ ʧʽʜʩʪʘʚʣʝʥʥʷ ʽʥʰʦʛʦ ʽʤʝʥʽ 

(ʧʨʷʤʦʢʫʪʥʠʢ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʤʽʪʢʠ-ʟʘʧʦʚʥʶʚʘʯʘ). 

ʅʘʟʚʝʤʦ DU-ʣʘʥʮʶʞʢʦʤ (ʣʘʥʮʶʞʢʦʤ ʚʠʟʥʘʯʝʥ-

ʥ-̫ʚʠʢʦʨʠʩʪʘʥʥʷ) ʢʦʥʩʪʨʫʢʮʽʶ [ʭ, i,j], ʜʝ i,j - ʽʤô̫  ʚʝʨʰʠʥ; ʭ ï 

ʟʤʽʥʥʘ, ʷʢʘ ʚʠʟʥʘʯʝʥʘ ʚ i-ʡ ʚʝʨʰʠʥʽ (ʭ Í DɽF(i)) ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴ-

 

ʈʠʩ. 13.7. ɻʨʘʬ ʧʨʦʛʨʘʤʠ  

ʟ ʢʝʨʫʚʘʣʴʥʠʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʟʚô̫ ʟʢʘʤʠ 
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ʩ ̫ ʚ j -ʡ ʚʝʨh ʠʥʽ  

(ʭ Í USE(j)). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻʤʦ ʪʘʢʽ DU-ʣʘʥʮʶʞʢʠ:  

[ʘ, 1, 4],[b, 1, 3], [b, 1, 6], [ʩ, 4, 6]. 

ʉʧʦʩʽʙ DU-ʪʝʩʪʫʚʘʥʥʷ ʦʭʦʧʣʶʻ ʚʩʽʭ DU-ʣʘʥʮʶʞʢʽʚ ʧʨʦʛʨʘʤʠ. 

ʆʪʞʝ, ʪʝʩʪʠ ʪʫʪ ʨʦʟʨʦʙʣʷʶʪʩɹ ̫ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʞʠʪʪʷ ʚʩʽʭ ʜʘʥʠʭ 

ʧʨʦʛʨʘʤʠ. 
ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʪʝʩʪʽʚ ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʤʘʨʰʨʫ-

ʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʦ ʢʝʨʫʚʘʣʴʥʦʤʫ ʛʨʘʬʫ. ʂʨʠʪʝʨʽʡ ʜʣʷ ʚʠ-
ʙʦʨʫ ʤʘʨʰʨʫʪʫ ï ʧʦʢʨʠʪʪʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʢɹʦʩʪʽ DU-ʣʘʥʮʶʞʢʽʚ. 
ʂʨʦʢʠ ʩʧʦʩʦʙʫ DU-ʪʝʩʪʫʚʘʥʥʷ: 
1)  ʧʦʙʫʜʦʚʘ ʢʝʨʫʚʘʣʴʥʦʛʦ ʛʨʘʬʫ ʧʨʦʛʨʘʤʠ; 
2) ʧʦʙʫʜʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʛʨʘʬʫ; 
3) ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ DU-ʣʘʥʮʶʞʢʽʚ; 
4) ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʚʽʜʨʽʟʢʽʚ ʰʣʷʭʽʚ ʧʦ ʢʝʨʫʚʘʣʴʥʦ-

ʤʫ ʛʨʘʬʫ (ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʥʘʙʦʨʫ DU-ʣʘʥʮʶʞʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
ʛʨʘʬʫ (ʨʠʩ. 13.8); 

5) ʧʦʙʫʜʦʚʘ ʤʘʨʰʨʫʪʽʚ ï ʧʦʚʥʠʭ ʰʣʷʭʽʚ ʥʘ ʢʝʨʫʚʘʣʴʥʦʤʫ ʛʨʘ-
ʬʫ, ʱʦ ʧʦʢʨʠʚʘʶʪʴ ʥʘʙʽʨ ʚʽʜʨʽʟʢʽʚ ʰʣ̫ʭʽʚ ʢʝʨʫʚʘʣʴʥʦʛʦ ʛʨʘʬʘ; 

6) ʧʽʜʛʦʪʦʚʢʘ ʪʝʩʪʦʚʠʭ ʚʘʨʽʘʥʪʽʚ.  

 

 
 

ʈʠʩ. 13.8. ɺʽʜʦʙʨʘʞʝʥʥʷ DU-ʣʘʥʮʶʞʢʘ ʫ ʚʽʜʨʽʟʦʢ ʰʣʷʭʫ 

 

ʇʝʨʝʚʘʛʠ DU-ʪʝʩʪʫʚʘʥʥʷ: 

ï ʧʨʦʩʪʦʪʘ ʥʝʦʙʭʽʜʥʦʛʦ ʘʥʘʣʽʟʫ ʦʧʝʨʘʮʽʡʥʦ-ʢʝʨʫʚʘʣʴʥʦʾ ʩʪʨʫʢ-

ʪʫʨʠ ʧʨʦʛʨʘʤʠ; 

ɺʽʜʦʙʨʘʞʝʥʥʷ DU-ʣʘʥʮʶʞʢʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʛʨʘʬʘ ʫ ʚʽʜʨʽʟʦʢ 

ʤʘʨʰʨʫʪʫ ʢʝʨʫʚʘʣʴʥʦʛʦ ʛʨʘʬʘ  
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ï ʧʨʦʩʪʦʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʅʝʜʦʣʽʢ DU-ʪʝʩʪʫʚʘʥʥʷ: ʪʨʫʜʥʦʱʽ ʚʠʙʦʨʫ ʤʽʥʽʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩ-

ʪʽ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʠʭ ʪʝʩʪʽʚ. 

ʆʙʣʘʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ DU-ʪʝʩʪʫʚʘʥʥʷ: ʧʨʦʛʨʘʤʠ ʽʟ ʚʢʣʘʜʝʥʠ-

ʤʠ ʫʤʦʚʥʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʽ ʦʧʝʨʘʪʦʨʘʤʠ ʮʠʢʣʫ. 

ʊʝʩʪʫʚʘʥʥʷ ʮʠʢʣʽʚ. ʎʠʢʣ ï ʥʘʡʧʦʰʠʨʝʥʽʰʘ ʢʦʥʩʪʨʫʢʮʽʷ ʘʣʛʦ-

ʨʠʪʤʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʫ ʇɿ. ʎʠʢʣʠ ʪʝʩʪʫʶʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ çʙʽʣʦʛʦ 

ʷʱʠʢʘè; ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʮʠʢʣʽʚ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʨʘ-

ʚʠʣʴʥʦʩʪ̔ ʢʦʥʩʪʨʫʢʮʽʡ ʮʠʢʣʽʚ. ʈʦʟʨʽʟʥʷʶʪʴ 4 ʪʠʧʠ ʮʠʢʣʽʚ: ʧʨʦʩʪʽ, 

ʫʢʣʘʜʝʥʽ, ʦʙô̒ ʜʥʘʥʽ, ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ. ʉʪʨʫʢʪʫʨʫ ʮʠʢʣʽʚ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 13.9. 

           

       ʘ                             ʙ                           ʚ                                ʛ 

ʈʠʩ.13.9. ʊʠʧʦʚʽ ʩʪʨʫʢʪʫʨʠ ʮʠʢʣʽʚ: 

ʘ ï ʧʨʦʩʪʦʛʦ; ʙ ï ʩʢʣʘʜʥʦʛʦ; ʚ ï ʫʢʣʘʜʝʥʦʛʦ;  

ʛ ï ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʦʩʪʠʭ ʮʠʢʣʽʚ ʟ ʢʽʣʴʢʽʩʪʶ ʧʦʚʪʦʨʝʥʴ ʧ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʟ ʪʘʢʠʭ ʥʘʙʦʨʽʚ ʪʝʩʪʽʚ: 

1) ʧʨʦʛʽʥ ʫʩʴʦʛʦ ʮʠʢʣʫ; 

2) ʣʠʰʝ ʦʜʠʥ ʧʨʦʭʽʜ ʮʠʢʣʫ; 

3) ʜʚʘ ʧʨʦʭʦʜʠ ʮʠʢʣʫ; 

4) ʪ ʧʨʦʭʦʜʽʚ ʮʠʢʣʫ, ʜʝ ʪ<ʧ; 
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5) ʧ - 1, ʧ, ʧ + 1 ʧʨʦʭʦʜʽʚ ʮʠʢʣʫ. 

ɿ ̔ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ ʚʢʣʘʜʝʥʦʩʪʽ ʮʠʢʣʽʚ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ 

ʰʣʷʭʽʚ ʨʽʟʢʦ ʟʨʦʩʪʘʻ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʝʘʣʽʟʦʚʘʥʦʾ ʢʽʣʢɹʦʩʪʽ  

ʪʝʩʪʽʚ. ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʝʩʪʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ 

ʤʝʪʦʜʠʢʘ, ʫ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʧʦʥʷʪʪʷ, ʷʢ ʦʙô̒ʜʥʘʥʠʡ ʽ 

ʚʢʣʘʜʝʥʠʡ ʮʠʢʣʠ (ʨʠʩ. 13.10). 

ʇʦʨʷʜʦʢ ʪʝʩʪʫʚʘʥʥʷ ʚʢʣʘʜʝʥʠʭ ʮʠʢʣʽʚ ʽʣʶʩʪʨʫʻ ʨʠʩ. 13.11. 

 

ʈʠʩ. 13.10. ʆʙô̒ʜʥʘʥʠʡ ʽ ʚʢʣʘʜʝʥʠʡ ʮʠʢʣʠ 

 

 

 

ʈʠʩ. 13.11. ʂʨʦʢʠ ʪʝʩʪʫʚʘʥʥʷ ʚʢʣʘʜʝʥʠʭ ʮʠʢʣʽʚ 

 

ʂʨʦʢʠ ʪʝʩʪʫʚʘʥʥʷ. 

1. ɺʠʙʠʨʘʻʪʴʩʷ ʚʥʫʪʨʽʰʥʽʡ ʮʠʢʣ. ʋʩʪʘʥʦʚʣʶʶʪʴʩʷ ʤʽʥʽʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫʩʽʭ ʽʥʰʠʭ ʮʠʢʣʽʚ. 

2. ɼʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʮʠʢʣʫ ʧʨʦʚʦʜʷʪʴʩʷ ʪʝʩʪʠ ʧʨʦʩʪʦʛʦ ʮʠʢʣʫ. 

ɼʦʜʘʶʪʴʩʷ ʪʝʩʪʠ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʟʥʘʯʝʥʴ ʽ ʟʥʘʯʝʥʴ, ʱʦ ʚʠʭʦʜʷʪʴ ʟʘ 

ʤʝʞʽ ʨʦʙʦʯʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

3. ʇʝʨʝʭʦʜʷʪʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʮʠʢʣʫ ʦʜʠʥ ʟʘ ʦʜʥʠʤ. ɺʠʢʦʥʫʶʪʴ 

ʡʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʘ-

ʨʘʤʝʪʨʽʚ ʜʣʷ ʚʩʽʭ ʟʦʚʥʽʰʥʽʭ (ʦʙô̒ʜʥʘʥʠʭ) ʮʠʢʣʽʚ ʽ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʚʩʽʭ ʫʢʣʘʜʝʥʠʭ ʮʠʢʣʽʚ. 

4. ʈʦʙʦʪʘ ʪʨʠʚʘʻ ʜʦʪʠ, ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ ʧʨʦʪʝʩʪʦʚʘʥ ̔ʚʩʽ ʮʠʢʣʠ. 

ʗʢʱʦ ʢʦʞʥʠʡ ʽʟ ʮʠʢʣʽʚ ʥʝʟʘʣʝʞʥʠʡ ʚʽʜ ʽʥʰʠʭ, ʪʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʪʝʭʥʽʢʘ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʩʪʠʭ ʮʠʢʣʽʚ, ʷʢʱʦ ʟʘʣʝʞʥʠʡ (ʥʘʧʨʠ-


























































































