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ɿʤʽʩʪ ʨʦʙʦʪʠ  

ʈʦʟʜʽʣ 1. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ. 

ʈʦʟʜʽʣ 2.  ʇʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨ ʽ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. 

ʈʦʟʜʽʣ 3.  ʄʝʪʦʜʦʣʦʛʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʷ 

ʨʝʢʦʥʬʽʛʫʨʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʙʘʟʽ ʇʃɯʉ 

ʈʦʟʜʽʣ 4.  ʋʧʨʘʚʣʽʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ. 

ʈʦʟʜʽʣ 5.  ʄʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʪʘʨʽʡ ʩʪʚʦʨʝʥʥʷ ʙʘʟʦʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʈʦʟʜʽʣ 6.  ʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ  

ʇʝʨʝʭʽʜ ʋʢʨʘʾʥʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʧʝʨʝʜʙʘʯʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʙʘʟʠʩʫ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʝʨʞʘʚʠ. 
 

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʻ ʚʧʦʨʷʜʢʦʚʘʥʦʶ ʩʫʢʫʧʥʽʩʪʶ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʤʝʨʝʞ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʠʢʣʘʜʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʚʟʘʻʤʦʜʽʷ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʟʙʽʨ, ʦʙʨʦʙʢʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʘ ʮʝʡ ʜʝʥʴ ʚʪʽʣʶʻʪʴʩʷ ʽʜʝʷ ʛʣʦʙʘʣʽʟʘʮʽʾ ʫ ʨʦʟʚʠʪʢʫ 

ʛʣʦʙʘʣʴʥʠʭ, ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ  ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ. 

ʂʦʥʮʝʧʮʽʷ ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʪʽʣʝʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫʪʚʝʨʜʠʣʘʩʷ 

ʫ ʢʽʥʮʽ ʍʍ ï ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʴ. ɿʘʨʘʟ ʚ ʋʢʨʘʾʥʽ ʧʨʠʩʫʪʥʽ 

ʨʦʟʨʽʟʥʝʥʽ ʩʢʣʘʜʦʚʽ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʆʜʥʘʢ, ʚʽʜʩʫʪʥʽ ʮʽʣʽʩʥʘ 

ʤʦʜʝʣʴ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʾʾ ʩʪʚʦʨʝʥʥʷ, 

ʫʧʨʘʚʣʽʥʥʷ ʥʝʶ ʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘʚʝʜʝʥʽ ʘʨʛʫʤʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴ 

ʚʠʩʦʢʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. 
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ʄʝʪʘ ʨʦʙʦʪʠ   

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʾ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʧʝʨʝʚʽʨʢʘ ʾʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʥʘʜʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʨʚʽʩʽʚ ʥʘ ʾʾ ʦʩʥʦʚʽ ï ʧʨʦʛʨʘʤʥʠʭ, 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʦʙʯʠʩʣʝʥʴ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ.  

 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(ʇɿ) ʜʣʷ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ (ɯʂʉ) ʪʘ 

ʧʨʦʮʝʩʠ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʚʘʡʜʝʨʽʚ ʟʘʟʥʘʯʝʥʠʭ ʩʝʨʚʽʩʽʚ. 

 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʤʝʪʦʜʠ ʨʦʟʨʦʙʢʠ ʇɿ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ.  
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ʅʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ:  

Å ʨʦʟʨʦʙʮʽ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʤʝʪʦʜʦʣʦʛʽʾ 

ʧʦʙʫʜʦʚʠ IT-ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʪʘ ʩʝʨʚʽʩʽʚ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʫʧʝʨʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʽ ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʝ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʾʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

Å ʩʪʚʦʨʝʥʥʽ ʤʝʪʦʜʽʚ, ʩʧʦʩʦʙʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ ʽ ʙʘʟʦʚʠʤ ʇɿ; 

Å ʨʦʟʨʦʙʮʽ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʥʘʜʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʥʝʩʫʧʝʨʝʯʥʠʭ 

ʩʝʨʚʽʩʽʚ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʦʙʯʠʩʣʝʥʴ ʥʘ ʙʘʟʽ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

Å ʨʦʟʨʦʙʮʽ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʤʝʪʦʜʦʣʦʛʽʾ 

ʧʦʙʫʜʦʚʠ ʨʝʢʦʥʬʽʛʫʨʦʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʩʠʩʪʝʤ. 
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ʇʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ: 

Å ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʦʣʦʛʽʾ ʧʦʙʫʜʦʚʠ IT-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʨʦʟʚôʷʟʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʩʢʣʘʜʥʽʩʪʶ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʦʥʝʥʪ ʪʘʢʠʭ ʩʠʩʪʝʤ; 

Å ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ ʫ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʫʧʝʨʢʦʤʧôʶʪʝʨʘ ʪʘ 

ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʥʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

Å ʩʪʚʦʨʝʥʥʽ ʤʝʪʦʜʦʣʦʛʽʾ ʧʦʙʫʜʦʚʠ ʨʝʢʦʥʬʽʛʫʨʦʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ 

ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʘʜʘʧʪʠʚʥʠʭ ʣʦʛʽʢʦʚʠʭ ʤʝʨʝʞ  (ɸʃʄ) ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ  ʟʘʜʘʯ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ; 

Å ʚʧʨʦʚʘʜʞʝʥʥʽ ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʭ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʙʘʟ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʣʝʢʩʠ. 
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ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʽ: (1) 

¶ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʢʣʘʜʦʚʠʭ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʫ ʜʝʨʞʘʚʥʠʭ 

ʽʥʩʪʠʪʫʮʽʷʭ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʚ: 

¶ʄʽʥʽʩʪʝʨʩʪʚʽ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ; 

¶ɸʧʘʨʘʪʽ ʈʘʜʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ  ̔ ʦʙʦʨʦʥʠ 

ʋʢʨʘʾʥʠ; 

¶ɼʝʨʞʘʚʥʽʡ ʩʣʫʞʙʽ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ; 

¶ʉʝʢʨʝʪʘʨʽʘʪʽ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 
(ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʙʘʟ ʜʘʥʠʭ ʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʚ ʨʦʟʨʦʙʢʫ ʥʠʟʢʠ 

ʩʝʨʚʽʩ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʨʷʜʫʚʘʥʥʷ); 

¶ɻʝʥʝʨʘʣʴʥʽʡ ʧʨʦʢʫʨʘʪʫʨʽ ʋʢʨʘʾʥʠ; 

¶ɼʝʨʞʘʚʥʽʡ ʩʫʜʦʚʽʡ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʋʢʨʘʾʥʠ; 

¶ɼʝʨʞʘʚʥʽʡ ʩʣʫʞʙʽ ʟʘʡʥʷʪʦʩʪʽ (ʧʽʣʦʪʥʝ ʭʤʘʨʥʝ WEB-

ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ); 
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ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʽ: (2) 

¶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʫ ʧʨʦʚʽʜʥʠʭ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ: 

¶ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ; 

¶ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦè; 

¶ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ çʂʠʻʚʦ-ʄʦʛʠʣʷʥʩʴʢʘ 

ʘʢʘʜʝʤʽʷè; 

¶ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ çʆʩʪʨʦʟʴʢʘ ʘʢʘʜʝʤʽʷè; 

¶ʏʦʨʥʦʤʦʨʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ 

ʇʝʪʨʘ ʄʦʛʠʣʠ; 

¶ɺʽʥʥʠʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ; 
¶ ʧʨʠ ʨʦʟʨʦʙʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʷʜʨʘ ʧʨʦʙʣʝʤʥʦ-

ʦʨʽʻʥʪʦʚʥʦʛʦ ʧʨʦʮʝʩʦʨʘ ʜʣ ̫ ʘʧʘʨʘʪʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʦʙʘʩʪʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ (ɯʥʩʪʠʪʫʪ ʢʽʙʝʨʥʝʪʠʢʠ 

ʽʤʝʥʽ ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ). 
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ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʽ: (3) 

¶ ʚ ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨʘʭ ʜʣ ̫ ʩʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ɯT-ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʤʦʜʝʣʝʡ  ̔ ʤʝʪʦʜʽʚ ʚ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ ʧʨʦʚʽʜʥʠʭ 

ʧʨʦʚʘʡʜʝʨʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ ʥʘ ʚʩʽʭ 

ʢʦʥʪʠʥʝʥʪʘʭ:  

¶Optus ï ɸʚʩʪʨʘʣʽʷ; 

¶Singtel (ʉʽʥʛʘʧʫʨ), KDDI (ʗʧʦʥʽʷ) ï ɸʟʽʷ; 

¶TE Data (ɭʛʠʧʝʪ) ï ɸʬʨʠʢʘ; 

¶ʊʆɺ çʅʘʚʽʛʘʪʦʨè (ʋʢʨʘʾʥʘ), T-Mobile (ʏʝʭʽʷ) ï 

ɭʚʨʦʧʘ; 

¶Sprint, Suddenlink (ʉʐɸ), Telus, Bell Canada 

(ʂʘʥʘʜʘ) ï ɸʤʝʨʠʢʘ. 
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ʈʦʟʜʽʣ 1. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ  

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ 

Å ʇʦʯʘʪʢʦʚʠʤʠ ʤʦʜʝʣʷʤʠ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ  

ʢʦʤʧʦʥʝʥʪʽʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ   ʚʠʩʪʫʧʘʶʪʴ ʪʨʘʥʟʠʮʽʡʥʽ 

ʩʠʩʪʝʤʠ (ʊʉ) ʪʘ ʾʭ ʩʠʥʭʨʦʥʥʽ ʜʦʙʫʪʢʠ, ʷʢ ʦʜʥʘ ʽʟ ʥʘʡʟʘʛʘʣʴʥʽʰʠʭ 

ʤʦʜʝʣʝʡ ʨʝʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ ʧʨʦʮʝʩʽʚ. 

Å ʉʪʚʦʨʝʥʽ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʊʉ ʩʠʥʭʨʦʥʽʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʝʨʘʮʽʾ ʩʠʥʭʨʦʥʥʦʛʦ ʜʦʙʫʪʢʫ. ʎʝʡ ʜʦʙʫʪʦʢ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʤʦʜʝʣʶʚʘʪʠ ʷʢ ʘʩʠʥʭʨʦʥʥʽ ʪʘʢ ʽ ʩʠʥʭʨʦʥʥʽ ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʊʉ ʚ 

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. 

Å ɼʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʥʭʨʦʥʥʦʛʦ ʜʦʙʫʪʢʫ ʊʉ ʚʠʢʦʥʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʚʦʨʝʥʦʾ ʤʦʜʝʣʽ ʘʙʦ ʤʝʨʝʞʝʶ ʘʚʪʦʤʘʪʽʚ 

ʘʙʦ ʤʝʨʝʞʘʤʠ ʇʝʪʨʽ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʨʣʽʚʽʥʛʦʚʦʾ ʩʝʤʘʥʪʠʢʠ. ʎʝ ʜʘʻ 

ʤʦʞʣʽʚʠʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʙʫʜʦʚʘʥʦʾ 

ʤʦʜʝʣʽ. ɿʦʢʨʝʤʘ, ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʤʝʞʝʥʦʩʪʽ, ʙʝʟʪʫʧʠʢʦʚʦʩʪʽ, 

ʜʦʩʷʞʥʦʩʪʽ, ʞʠʚʫʯʦʩʪʽ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ  ʪʦʱʦ. 
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ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ, ʚ ʨʘʟʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʤʠʣʢʠ, ʘʙʦ ʧʽʜʦʟʨʽʣʦʛʦ ʤʽʩʮʷ 

ʯʠ ʧʝʨʝʭʦʜʫ, ʽʩʥʫʶʪʴ ʜʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ  ʤʦʜʝʣʽ.  

Å ʇʝʨʰʘ ʟ ʥʠʭ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʽʥʯʝʥʥʠʭ ʘʚʪʦʤʘʪʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʫ, ʷʢʠʡ ʚʝʜʝ ʜʦ ʧʦʤʠʣʢʠ (ʚ ʤʦʜʝʣʽ ʤʝʨʝʞ 

ʇʝʪʨʽ). 

Å ɼʨʫʛʘ ʤʦʞʣʠʚʽʩʪʴ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʧʝʨʝʚʽʨʢʠ ʥʘ ʤʦʜʝʣʽ 

(model checking) ʚ ʤʦʚʘʭ ʤʦʜʘʣʴʥʠʭ ʪʝʤʧʦʨʘʣʴʥʠʭ ʣʦʛʽʢ , ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʝʨʠʬʽʢʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʥʝʦʯʽʢʫʚʘʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʩʠʩʪʝʤʠ ʟ ʧʦʙʫʜʦʚʦʶ   ʰʣʷʭʫ, ʱʦ ʚʝʜʝ ʜʦ ʣʦʢʘʣʽʟʘʮʽʾ ʤʽʩʮʷ 

ʧʦʤʠʣʢʠ. 

ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ  

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ 
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ʈʦʟʜʽʣ 2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨ ʽ 

ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʢʦʤʧôʁʪʝʨʥʠʭ ʩʠʩʪʝʤ 

ɺ ʨʦʟʜʽʣʽ:  

Å ʩʪʚʦʨʝʥʦ ʧʨʠʢʣʘʜʥʫ ʩʭʝʤʘʪʦʣʦʛʽʶ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʘʨʭʽʪʝʢʪʫʨ ʩʫʧʝʨʢʦʤʧôʶʪʝʨʽʚ; 

Å ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʩʪʚʦʨʝʥʥʷ ʛʥʫʯʢʠʭ ʛʦʤʦʛʝʥʥʠʭ 

ʘʨʭʽʪʝʢʪʫʨ ʢʣʘʩʪʝʨʥʠʭ ʩʠʩʪʝʤ (ʂʣʉ) ʽ ʨʽʟʥʽ ʤʝʪʦʜʠ ʾʾ ʨʝʘʣʽʟʘʮʽʾ;  

Å ʚʠʢʣʘʜʝʥʦ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʛʝʪʝʨʦʛʝʥʥʦʾ ʘʨʭʽʪʝʢʪʫʨʘ ʂʣʉ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʽʪʥʽʭ ʚʽʜʝʦʘʜʘʧʪʝʨʽʚ ʽ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʴ ʜʣʷ ʥʝʾ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʪʚʦʨʝʥʠʭ ʚ ʨʦʙʦʪʽ ʤʦʜʝʣʷʭ ʦʙʯʠʩʣʝʥʴ ʚ 

ʪʝʭʥʦʣʦʛʽʾ GPGPU ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʣʴʦʨʦʚʠʭ ʤʝʨʝʞ ʇʝʪʨʽ; 

Å ʩʪʚʦʨʝʥʦ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤ, ʷʢʘ 

ʨʝʘʣʽʟʫʻ ʚʩʽ ʝʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. 
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ʈʦʟʜʽʣ 3. ʄʝʪʦʜʦʣʦʛʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʨʝʘʣʽʟʘʮʽʷ ʨʝʢʦʥʬʽʛʫʨʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʙʘʟʽ ʇʃɯʉ 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʧʦʙʫʜʦʚʠ ʘʜʘʧʪʠʚʥʠʭ ʣʦʛʽʢʦʚʠʭ ʤʝʨʝʞ ʥʘ 

ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʨʝʢʦʥʬʽʛʫʨʦʚʥʦʛʦ ʢʦʤʧóʶʪʽʥʛʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʦʾ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ ï ʢʨʠʩʪʘʣʽʚ FPGA (Field-programmable 

gate array- ʧʨʦʛʨʘʤʦʚʘʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ ʚʝʥʪʠʣʴʥʽ ʤʘʪʨʠʮʽ), ʘ ʪʘʢʦʞ 

ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʾʭ ʧʦʙʫʜʦʚʠ ʚ ʨʽʟʥʠʭ ʣʦʛʽʢʦʚʠʭ ʙʘʟʠʩʘʭ (AND, 

NOR, XOR, OR). ʆʙˇʨʫʥʪʦʚʘʥʦ ʢʦʨʝʢʪʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʩʪʨʫʢʪʫʨʠ (ʧʦʩʣʽʜʦʚʥʦʛʦ ʽ ʧʘʨʘʣʝʣʴʥʦ-

ʧʦʩʣʽʜʦʚʥʦʛʦ ʪʠʧʽʚ) ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʮʠʢʣʽʯʥʠʭ ʢʦʜʽʚ ʍʝʤʽʥʛʘ. ɼʣʷ 

ʮʠʢʣʽʯʥʠʭ ʢʦʜʦʚʠʭ ʩʣʽʚ ʟ ʟʘʜʘʥʦʶ ʚʽʜʩʪʘʥʥʶ ʍʝʤʽʥʛʘ ʚʽʜʥʦʩʥʦ 

ʝʪʘʣʦʥʥʦʛʦ ʩʣʦʚʘ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʠʥʠʮʴ (ʚʽʜʧʦʚʽʜʥʦ ʟ ʥʫʣʽʚ), 

ʨʝʘʣʽʟʘʮʽʷ ʧʦʩʣʽʜʦʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘ ʙʘʟʽ ʦʧʝʨʘʮʽʡ NOR, AND ʪʘ OR 

ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʠʢʣʽʯʥʠʭ ʢʦʜʽʚ ʧʦʪʨʝʙʫʻ (               ) ʨʽʚʥʽʚ, ʘ 

ʧʘʨʘʣʝʣʴʥʦïʧʦʩʣʽʜʦʚʥʘ (              ) ʨʽʚʥʽʚ (m ï ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ 

ʣʦʛʽʢʦʚʦʾ ʤʝʨʝʞʽ, n ï ʨʦʟʨʷʜʥʽʩʪʴ ʢʦʜʫ). 
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ʈʦʟʜʽʣ 4. ʋʧʨʘʚʣʽʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ 

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ 
ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, 

ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ɯʊ, ʟʘʩʪʦʩʫʚʘʥʥʷʤʠ ʪʘ ʨʝʩʫʨʩʘʤʠ ʥʘ 

ʦʩʥʦʚʽ ʜʝʢʦʤʧʦʟʠʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʩʧʦʩʦʙʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ. 
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ʋʧʨʘʚʣʽʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ 

ɸʚʪʦʨʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, 

ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʜʽʣʝʥʥʽ: ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʷʢ ʦʙôʻʢʪʘ 

ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʩʝʨʚʽʩʽʚ; ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʘʜʽʶʶʪʴ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʽ ʧʽʜʪʨʠʤʫʶʪʴ 

ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʦʩʥʦʚʫ ʙʽʟʥʝʩʫ; ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʘ 

ʧʝʨʝʪʚʦʨʶʻ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʨʝʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʘʨʭʽʪʝʢʪʫʨʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʷʢʦʾ ʧʦʙʫʜʦʚʘʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʛʝʥʪʩʴʢʦʛʦ ʧʽʜʭʦʜʫ.  

ʈʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʽ ʘʣʛʦʨʠʪʤʠ ʧʽʜʪʨʠʤʢʠ ʫʩʽʭ ʛʨʫʧ 

ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ (ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʧʽʜʪʨʠʤʢʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʫʧʨʘʚʣʽʥʥʷ ʥʘʜʘʥʥʷʤ ʧʦʩʣʫʛ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʜʦʟʚʦʣʠʣʦ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʫʟʛʦʜʞʝʥʠʡ ʨʽʚʝʥʴ ɯʊ-ʧʦʩʣʫʛ, 

ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤ. 
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ʈʦʟʜʽʣ 5. ʄʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ̔ʥʩʪʨʫʤʝʥʪʘʨʽʡ 

ʩʪʚʦʨʝʥʥʷ ʙʘʟʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ   

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʝʨʝʜʦʚʠʱ 
ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʩʪʚʦʨʝʥʥʷ:  

Å ʘʜʝʢʚʘʪʥʠʭ ʤʦʜʝʣʝʡ, ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʧʦʙʫʜʦʚʠ 

ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʈʉʆɯ; 

Å ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʤʦʜʝʣʴ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʨʦʟʨʦʙʢʠ 

ʚʝʣʠʢʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ; 

Å ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʝʥʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʈɯʉ;   

Å ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʘʛʝʥʪʥʦʛʦ ʪʠʧʫ ʜʣʷ ʨʦʟʚʠʪʢʫ  ʩʝʨʚʽʩʽʚ  Semantic 

Web ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʰʠʥʥʦʾ ʦʙʨʦʙʢʠ ʽ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ. 

ʎʝ ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ: 

Å ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦ ʢʝʨʦʚʘʥʦʾ ʘʛʝʥʪʥʦʾ  ʤʦʜʝʣʽ ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʫ 

çʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ (cloud computing)è; 

Å ʨʦʟʨʦʙʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʨʦʟʰʠʨʝʥʥʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Scala ʟʘʩʦʙʘʤʠ 

ʢʦʦʨʜʠʥʘʮʽʾ Linda, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʾʾ ʥʘ ʧʦʚʥʦʮʽʥʥʫ ʤʦʚʫ ʧʘʨʘʣʝʣʴʥʦʛʦ ʪʘ 

ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʧʽʜʩʠʩʪʝʤʘ ʜʣʷ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ XML-ʤʦʜʝʣʝʡ 

Å ʆʩʥʦʚʦʶ ʻ ʧʝʨʚʠʥʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʜʦʤʝʥʥʦ-

ʟʘʣʝʞʥʦʛʦ XML-ʬʦʨʤʘʪʫ.  

Å ʄʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʨʦʟʚʠʥʝʥʠʭ ʟʘʩʦʙʽʚ ʟʤʽʥʠ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ, ʧʨʦʩʪʦʪʘ   ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʩʪʚʦʨʝʥʠʭ ʜʦʤʝʥʥʦ-ʟʘʣʝʞʥʠʭ ʤʦʜʝʣʝʡ ʚ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ 

(ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ) ʤʦʜʝʣʽ (ʥʘʧʨʠʢʣʘʜ, UML). 

Å ɺʠʢʦʨʠʩʪʘʥʥʷ XSL ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʷʢ ʚʝʨʪʠʢʘʣʴʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟ 

ʜʦʚʽʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʰʘʨʽʚ ʘʙʩʪʨʘʢʮʽʾ, ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ.  

Å ʉʪʚʦʨʶʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ. 
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ʈʦʟʜʽʣ 6. ʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ  
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ɸʨʭʽʪʝʢʪʫʨʘ  

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ çʂʘʜʨʠè 

ʇʨʦʤʠʩʣʦʚʘ ʉʂɹɼ (Oracle) 

ɿʘʩʦʙʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ 

ɹʘʟʦʚʘ ʙʽʟʥʝʩ ï ʣʦʛʽʢʘ ʩʠʩʪʝʤʠ 

ɹʽʟʥʝʩ-ʣʦʛʽʢʘ (ʩʝʨʚʽʩʠ) 

ʂɿɿɯ ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʘ 

ɯʥʪʨʘʥʝʪ                         ɯʥʪʝʨʥʝʪ  

ʂɿɿɯ ʥʘ ʩʪʦʨʦʥʽ ʢʣʽʻʥʪʘ 

ʂʣʽʻʥʪ ʩʠʩʪʝʤʠ  

(ʣʦʢʘʣʴʥʘ ʤʝʨʝʞʘ) 

WEB - ʢʣʽʻʥʪ 
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ʅʦʚʠʟʥʘ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ  

ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ   

(8 ʇʘʪʝʥʪʽʚ ʪʘ 16 ɸʚʪʦʨʩʴʢʠʭ ʩʚʽʜʦʮʪʚ)  



22 

ʄʦʥʦʛʨʘʬʽʾ ʟʘ ʪʝʤʦʶ ʨʦʙʦʪʠ 


