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ʎʝʣʠ ʧʨʦʝʢʪʘ 

ʉʪʨʘʪʝʛʠ ̫ʨʘʟʚʠʪʠʷ ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ ʈʌ ʥʘ 2018-2024 ʛʦʜʳ (ʜʘʣʝʝ çʉʪʨʘʪʝʛʠʷè) ʦʧʨʝʜʝʣʷʝʪ 

ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʟʘʜʘʯ ʩ ʫʯʝʪʦʤ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʚʥʝʰʥʝʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʫʜʠʪʘ (ʢʦʥʪʨʦʣʷ) ʥʘ ʥʦʚʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʛʜʝ ʦʩʦʙʦ ʚʳʜʝʣʝʥʘ 

ʟʘʜʘʯʘ ʩʦʟʜʘʥʠ ̫ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʘʫʜʠʪʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʉʪʨʘʪʝʛʠʠ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ 

ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʫʪʚʝʨʞʜʝʥʘ ʂʦʥʮʝʧʮʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ ʈʌ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʘʪ ʧʦʩʪʨʦʝʥʠʷ ʎʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ1 ʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ çʎʠʬʨʦʚʦʛʦ 

 

1 ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ï ʚ ʦʙʱʝʤ ʩʤʳʩʣʝ ʩʠʩʪʝʤʘ ʘʣʛʦʨʠʪʤʠʟʠʨʦʚʘʥʥʳʭ ʚʟʘʠʤʦʚʳʛʦʜʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʟʥʘʯʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʫʯʘʩʪʥʠʢʦʚ ʢʘʢʦʡ-ʣʠʙʦ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʨʝʜʥʠʢʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ. 
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ʠʥʩʧʝʢʪʦʨʘè. ʉ ʠʭ ʧʦʤʦʱʴʶ ʨʘʩʰʠʨʷʝʪʩʷ ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʘʫʜʠʪʘ ʠʩʪʦʯʥʠʢʦʚ 

ʜʘʥʥʳʭ ʠ ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʢʘʯʝʩʪʚʦ, ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʩʥʠʞʘʝʪʩʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʘʫʜʠʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʉʯʝʪʥʦʡ ʧʘʣʘʪʝ ʩʦʟʜʘʝʪʩʷ ʎʠʬʨʦʚʘʷ 

ʧʣʘʪʬʦʨʤʘ ï ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʪʘ-

ʘʥʘʣʠʪʠʢʘʤ ʠʤʝʪʴ ʚ ʩʚʦʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʠ ʥʘ ʠʭ ʦʩʥʦʚʘʥʠʠ ʩ 

ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʎʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ, ʧʦʣʫʯʘʷ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚʠʟʫʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʪ.ʜ. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ: 

1. ɼʘʥʥʳʝ ʚ çʆʟʝʨʦ ʜʘʥʥʳʭ2è ʩʦʙʠʨʘʶʪʩʷ ʠʟ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʨʘʥʝʝ ʧʝʨʝʯʥʷ 

ʠʩʪʦʯʥʠʢʦʚ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ ʠ ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʤʦʞʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʨʘʩʰʠʨʷʪʴʩʷ 

ï ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʠhʪʴ ʚʦʧʨʦʩ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ 

ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʦʯʠʩʪʢʠ, ʦʙʨʘʙʦʪʢʠ, ʩʚʷʟʳʚʘʥʠʷ ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʜʘʣʝʝ ʧʦʩʪʨʦʝʥʠʷ ʚʠʪʨʠʥ ʜʘʥʥʳʭ. 

2. ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʥʘʭʦʜʷʪʩʷ ʩʦʟʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 
ʥʘʭʦʜʷʱʠʤʠʩʷ ʚʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ. ɼʘʥʥʳʝ ʚʦ ʚʥʝʰʥʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʩʪʨʦʝʥʳ ʥʘ ʩʧʨʘʚʦʯʥʠʢʘʭ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʚʷʟʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝ ʦʯʝʚʠʜʥʳ. ʊʘʢ ʞʝ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʤʥʦʛʦ ʬʘʡʣʦʚ ʩʦ ʤʘʰʠʥʦʯʠʪʘʝʤʦʡ ʠ ʤʘʰʠʥʥʦ 

ʥʝʯʠʪʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʪʘʢ ʞʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʚʝʩʪʠ ʢ ʝʜʠʥʦʤʫ ʚʠʜʫ, 

ʨʘʩʧʦʟʥʘʪʴ ʠ ʩʚʷʟʘʪʴ ʩ ʦʩʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

3. ʅʝ ʛʦʪʦʚʥʦʩʪʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʠʜʝʪʴ ʜʘʥʥʳʝ ʚ 
çʥʦʚʦʤ ʩʚʝʪʝè ʯʝʨʝʟ ʩʠʩʪʝʤʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʚʠʟʫʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʥʝ 

ʫʤʝʥʠʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ, ʘ ʧʨʠʚʳʯʢʘ ʨʘʙʦʪʘʪʴ çʧʦ ʩʪʘʨʠʥʢʝè. 

ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ 

ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ (ʈʠʩʫʥʦʢ 1) ʚʢʣʶʯʘʝʪ ʩʝʙʷ:  

¶ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ï ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʆʟʝʨʦ ʜʘʥʥʳʭ»;  

¶ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ; 

¶ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʪʠʢʠ; 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤ rʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʝʣʷʭ ʦʙʣʝʛʯʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʩʧʝʢʪʦʨʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

 

 

2 ʆʟʝʨʘ ʜʘʥʥʳʭ ð ɻ ʪʦ ʨʝʰʝʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʛʠʙʨʠʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ ʚ ʩʬʝʨʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʪʠʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ɺʳʩʦʢʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʨʝʰʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʚ ʠʩʭʦʜʥʳʭ ʬʦʨʤʘʪʘʭ ʠʟ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʟʝʨʘ ʜʘʥʥʳʭ 

ʧʦʤʦʛʘʶʪ ʦʙʲʝʜʠʥʠʪʴ ʨʘʟʨʦʟʥʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʜʘʶʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʠʤʝʶʱʝʡʩʷ ʫ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 1 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʎʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ (ʮʝʣʝʚʘʷ) 

 «ʆʟʝʨʦ ʜʘʥʥʳʭ» ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ ʈʌ 

«ʆʟʝʨʦ ʜʘʥʥʳʭ» ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ ʈʌ ʧʦʩʪʨʦʝʥʦ ʥʘ ʦʪʢʨʳʪʦʤ ʇʆ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ 

ʥʘʭʦʜʠʪʩʷ ʩʪʝʢ ʇʆ ʦʪ ʢʦʤʧʘʥʠʠ Arenadata, ʦʙʦʛʘʱʝʥʥʳʡ ʦʪʢʨʳʪʳʤ ʇʆ ʦʪ ʜʨʫʛʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  

«ʆʟʝʨʦ ʜʘʥʥʳʭ» ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

4. ʍʨʘʥʠʣʠʱʝ ʩʳʨʳʭ ʜʘʥʥʳʭ (Arenadata Hadoop) 

5. ʉʠʩʪʝʤʳ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ (Apache AirFlow) 

6. ʍʨʘʥʠʣʠʱʝ ʤʝʪʘʜʘʥʥʳʭ (MongoDB)  

7. ʍʨʘʥʝʥʠʝ ʚʠʪʨʠʥ ʜʘʥʥʳʭ3 ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʘʙʣʠʮ (Arenadata DB) 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ 

ʊʝʭʥʦʣʦʛʠʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʦʟʝʨʝ ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʚʠʨʪʫʘʣʠʟʘʮʠʠ 

ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʩʪʝʢʘ ʪʝʭʥʦʣʦʛʠʡ, ʪ.ʝ. ʬʠʟʠʯʝʩʢʠ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ 

ʭʨʘʥʠʣʠʱʝ ʩʳʨʳʭ ʜʘʥʥʳʭ, ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʣʦʝʤ ʤʝʪʘʜʘʥʥʳʭ ʧʦ ʤʦʜʝʣʠ RDF4, 

ʦʧʠʩʳʚʘʶʱʠʤ ʜʘʥʥʳʝ, ʠʭ ʩʪʨʫʢʪʫʨʫ, ʩʚʷʟʠ ʠ ʢʦʜ ʥʘ Python ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʭʨʘʥʠʣʠʱʘ çʩʳʨʳʭè ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ SPARQL5, ʢʦʪʦʨʳʡ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʜʘʥʥʳʭ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ 

ʠʟ ʭʨʘʥʠʣʠʱʘ ʩʳʨʳʭ ʜʘʥʥʳʭ. 

 

3 ɺʠʪʨʠʥʳ ʜʘʥʥʳʭ ï ʩʚʷʟʘʥʥʳʝ, ʦʯʠʱʝʥʥʳʝ ʠ ʦʙʦʛʘʱʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʜʥʦʡ ʪʝʤʘʪʠʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʚʠʜʝ ʧʣʦʩʢʦʡ ʪʘʙʣʠʮʳ. 

4 Resource Description Framework (RDF, çʩʨʝʜʘ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʘè) ð ʵʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʦʨʮʠʫʤʦʤ 

ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ ʤʦʜʝʣʴ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ð ʤʝʪʘʜʘʥʥʳʭ. RDF 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʨʝʩʫʨʩʘʭ ʚ ʚʠʜʝ, ʧʨʠʛʦʜʥʦʤ ʜʣʷ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

5 SPARQL ï ʟ̫ʳʢ ʟʘʧʨʦʩʦʚ ʢ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʧʦ ʤʦʜʝʣʠ RDF, ʘ ʪʘʢʞʝ ʧʨʦʪʦʢʦʣ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʪʠʭ 

ʟʘʧʨʦʩʦʚ ʠ ʦʪʚʝʪʦʚ ʥʘ ʥʠʭ. SPARQL ʷʚʣʷʝʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʢʦʥʩʦʨʮʠʫʤʘ W3C ʠ ʦʜʥʦʡ ʠʟ ʪʝʭʥʦʣʦʛʠʡ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʘʫʪʠʥʳ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ SPARQL-ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʷʚʣʷʝʪʩʷ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʧʨʘʢʪʠʢʦʡ ʧʨʠ 

ʧʫʙʣʠʢʘʮʠʠ ʜʘʥʥʳʭ ʚʦ ʚʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʝ 
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ʉʝʤʘʥʪʠʯʝʩʢʠʡ ʩʪʝʢ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ʧʦʣʥʦʩʪʴʶ ʦʧʠʨʘʷʩʴ ʥʘ ʦʪʢʨʳʪʳʝ ʩʪʘʥʜʘʨʪʳ ʠ ʧʨʦʜʫʢʪʳ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. 

ʕʪʘʧʳ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ 

ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʚ ʦʟʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʘʤ (ʈʠʩʫʥʦʢ 3):  

1. ʇʨʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʠʟ ʠʩʪʦʯʥʠʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʟʜʘʸʪʩʷ ʩʣʦʡ ʤʝʪʘʜʘʥʥʳʭ. 

2. ʇʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʭʨʘʥʠʣʠʱʝ ʩʳʨʳʭ ʜʘʥʥʳʭ ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʟʘʛʨʫʞʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. 

3. ʈʝʟʫʣʴʪʘʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʡ 

ʠʥʪʝʨʬʝʡʩ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ, ʜʦʧʦʣʥʷʝʪʩʷ ʦʧʠʩʘʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʤʝʪʘʜʘʥʥʳʭ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʩʣʦʝ ʤʝʪʘʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʜʘʥʥʳʭ. 

4. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʟʘʢʘʟʳʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ 

ʚʳʙʦʨʦʤ ʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʘʙʦʨʘ ʩ ʫʯʝʪʦʤ ʩʚʷʟʝʡ. 

5. ɼʘʣʝʝ ʧʦ ʟʘʢʘʟʫ ʩʪʨʦʷʪʩʷ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2 ï ʕʪʘʧʳ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ 

 

ʈʠʩʫʥʦʢ 3 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ 
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ʍʨʘʥʝʥʠʝ ʩʳʨʳʭ ʜʘʥʥʳʭ 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʩʳʨʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ Arenadata Hadoop. 

ɿʘʛʨʫʞʝʥʥʳʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʬʘʡʣʘʭ ʬʦʨʤʘʪʘ JSON ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʣʫʞʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʪʘʢʦʡ ʢʘʢ ʜʘʪʘ ʠ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ, ʚʝʨʩʠʷ ʠ ʧʨʦʯʝʝ. ʌʘʡʣʳ ʬʦʨʤʘʪʘ JSON 

ʚʳʙʨʘʥʳ ʧʦ ʧʨʠʯʠʥʝ ʠʭ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠʩʪʦʯʥʠʢʘ.   

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠʟ ʠʩʪʦʯʥʠʢʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʚ ʭʨʘʥʠʣʠʱʝ ʩʳʨʭr ʜʘʥʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 3-ʭ ʚʘʨʠʘʥʪʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ:  

ɺʘʨʠʘʥʪ 1: ʝʩʣʠ ʜʘʥʥʳʝ ʟʘʛʨʫʞʘʶʪʩʷ ʠʟ ʨʝʣʷʮʠʦʥʥʦʡ ɹɼ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʭʨʘʥʠʪʩʷ ʚ JSON 

ʬʘʡʣʘʭ (ʈʠʩʫʥʦʢ 4).  

 

ʈʠʩʫʥʦʢ 4 - ʧʨʠʤʝʨ ʟʘʧʠʩʠ ʪʘʙʣʠʮ ʠʟ ɹɼ ʚ ʭʨʘʥʠʣʠʱʝ ʩʳʨʳʭ ʜʘʥʥʳʭ 

ɺʘʨʠʘʥʪ 2: ʝʩʣʠ ʠʩʪʦʯʥʠʢ ʷʚʣʷʝʪʩʷ ʬʘʡʣʦʤ ʩʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʪʦ: 

1. ɿʘʛʨʫʞʘʝʪʩʷ ʢʘʢ ʝʩʪʴ ʚ Hadoop ʠ ʜʦʙʘʚʣʷʝʪʩʷ ʝʛʦ ʦʧʠʩʘʥʠʝ ʚ ʚʠʜʝ ʤʝʪʘʜʘʥʥʳʭ 

2. ɽʛʦ ʩʦʜʝʨʞʠʤʦʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʥʘʙʦʨʘ JSON ʬʘʡʣʦʚ 

3. ɼʦʧʦʣʥʷʝʪʩʷ ʩʣʦʝʤ ʤʝʪʘʜʘʥʥʳʭ 

ɺʘʨʠʘʥʪ 3: ʝʩʣʠ ʠʩʪʦʯʥʠʢ ʷʚʣʷʝʪʩʷ ʬʘʡʣʦʤ ʩʦ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʪʦ: 

1. ʌʘʡʣ ʭʨʘʥʠʪʩʷ ʢʘʢ ʝʩʪʴ ʚ ʭʨʘʥʠʣʠʱʝ ʩʳʨʳʭ ʜʘʥʥʳʭ 

2. ɼʦʧʦʣʥʷʝʪʩʷ ʩʣʦʝʤ ʤʝʪʘʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʵʪʦʪ ʬʘʡʣ. 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʩʪʝʢʘ ʪʝʭʥʦʣʦʛʠʡ.  

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʥʘʣʠʯʠʝ ʩʣʦʷ ʤʝʪʘʜʘʥʥʳʭ 

ʄʝʪʘʜʘʥʥʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ OWL (Web Ontology Language ð ʷʟʳʢ 

ʦʧʠʩʘʥʠʷ ʦʥʪʦʣʦʛʠʡ6 ʜʣʷ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʘʫʪʠʥʳ) ʠ ʝʛʦ ʨʘʩʰʠʨʝʥʠʷ RDF (Resource 

Description Framework ï çʩʨʝʜʘ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʘè). 

 

6 ʆʥʪʦʣʦӢʛʠʷ ʚ ʠʥʬʦʨʤʘʪʠʢʝ ð ʵʪʦ ʧʦʧʳʪʢʘ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʠ ʧʦʜʨʦʙʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʥʝʢʦʪʦʨʦʡ 

ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ. ʆʙʳʯʥʦ ʪʘʢʘʷ ʩʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʝʡ ʚʩʝ ʨʝʣʝʚʘʥʪʥʳʝ ʢʣʘʩʩʳ ʦʙʲʝʢʪʦʚ, ʠʭ ʩʚʷʟʠ ʠ ʧʨʘʚʠʣʘ (ʪʝʦʨʝʤʳ, ʦʛʨʘʥʠʯʝʥʠʷ), ʧʨʠʥʷʪʳʝ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ.  
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ʌʘʢʪʠʯʝʩʢʠ ʤʝʪʘʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʩʣʦʝʤ ʜʣʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ 

ʦʙʨʘʪʠʪʴʩʷ ʧʨʦʛʨʘʤʤʥʦ ʠʣʠ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʠ ʜʘʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʷʟʳʢʦʤ 

ʟʘʧʨʦʩʦʚ SPARQL ʧʦʣʫʯʠʪʴ ʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʠʪʨʠʥʫ ʜʘʥʥʳʭ. 

ʄʝʪʘʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ: 

1. ʆʜʥʦʟʥʘʯʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʥʘʯʠʥʘʷ ʩ ʠʩʪʦʯʥʠʢʘ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʜʘʥʥʳʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ. 

2. ʀʤʝʪʴ ʯʝʣʦʚʝʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʠʩʢʘ  

3. ʆʧʠʩʳʚʘʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʧʦ ʚʩʝʤ ʠʩʪʦʯʥʠʢʘʤ.  

4. ʆʧʠʩʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʉʚʷʟʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʦʟʜʘʶʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: 

1. ʇʨʦʛʨʘʤʤʥʦ ʚ ʢʦʜʝ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʚ ʭʨʘʥʠʣʠʱʝ ʩʳʨʳʭ ʜʘʥʥʳʭ ï ʚ ʨʝʟʫʣʴʪʘʪʝ ɻ ʪʦʛʦ 

ʩʦʟʜʘʸʪʩʷ ʧʝʨʚʠʯʥʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʥʳʭ 

2. ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʚ ʭʨʘʥʠʣʠʱʝ 
ʧʨʦʭʦʜʠʪ ʧʦ ʚʩʝʤ ʜʘʥʥʳʤ ʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠʱʝʪ ʠ ʦʧʠʩʳʚʘʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ.  

3.  ʂʦʨʨʝʢʪʠʨʫʶʪʩʷ ʠ ʜʦʧʦʣʥʷʶʪʩʷ ʤʝʪʘʜʘʥʥʳʝ ʪʘʢ ʞʝ ʚʨʫʯʥʫʶ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʇʆ.  

ʇʦʪʦʢʦʚʘʷ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ 

ɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ Apache AirFlow. 

Apache AirFlow ï ʪɻʦ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʯʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ AirFlow: ʜʣʷ ʦʧʠʩʘʥʠʷ (ʨʘʟʨʘʙʦʪʢʠ) ʧʨʦʮʝʩʩʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜ ʥʘ ʷʟʳʢʝ Python.  

Apache AirFlow ʧʦʟʚʦʣʷʝʪ ʧʦ ʟʘʜʘʥʠʶ ʙʫʜʠʣʴʥʠʢʘ ʠʣʠ ʧʦ ʩʦʙʳʪʠʶ (ʥʘʧʨʠʤʝʨ, ʧʦʷʚʣʝʥʠʶ 

ʬʘʡʣʘ ʚ ʢʘʪʘʣʦʛʝ) ʟʘʧʫʩʢʘʪʴ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ. 
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ʈʠʩʫʥʦʢ 5 

 

ʈʠʩʫʥʦʢ 6 

ɺʠʪʨʠʥʳ ʜʘʥʥʳʭ 

ɺʠʪʨʠʥʳ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 7) ï ʵʪʦ ʩʚʷʟʘʥʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʡ ʚ BI ʩʠʩʪʝʤʘʭ ʠ  ʘʥʘʣʠʟʘ ʘʥʘʣʠʪʠʢʘʤʠ ʜʘʥʥʳʭ.  

 

 

ʈʠʩʫʥʦʢ 7 ï ʧʨʠʤʝʨ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ 

ɺʠʪʨʠʥʳ ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɼʣʷ ʵʪʦʛʦ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ 

ʠʥʪʝʨʬʝʡʩʝ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʪʝ ʧʦʟʠʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ. 

ɼʘʣʝʝ: 

1. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʢʨʠʧʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʚʠʪʨʠʥʳ 

ʜʘʥʥʳʭ 

2. ʉʢʨʠʧʪ ʟʘʧʫʩʢʘʝʪʩʷ, ʬʦʨʤʠʨʫʷ ʚʠʪʨʠʥʫ ʜʘʥʥʳʭ 

3. ɿʘʢʘʟʯʠʢʫ ʦʪʧʨʘʚʣʷʝʪʩʷ ʦʧʦʚʝʱʝʥʠʝ ʦ ʛʦʪʦʚʥʦʩʪʠ  

4. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʁ ʦʙʥʦʚʣʝʥʠʷ (ʧʦ ʚʨʝʤʝʥʠ ʠʣʠ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ) ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʟʘʧʫʩʢʘ ʩʢʨʠʧʪʘ ʥʘ 

ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ. 

5. ʇʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʟʘʢʘʟʯʠʢʫ ʦʪʧʨʘʚʣʷʝʪʩʷ ʦʧʦʚʝʱʝʥʠʝ. 

ɺʠʪʨʠʥʘ ʠʤʝʝʪ ʦʧʠʩʘʪʝʣʴʥʫʶ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

1. ʅʘʟʚʘʥʠʝ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ 

2. ʆʧʠʩʘʥʠʝ ʚʠʪʨʠʥʳ 

3. ʀʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ ʠ ʧʨʦʮʝʜʫʨʳ ʠʭ ʧʦʣʫʯʝʥʠʷ ʠʟ ʩʳʨʳʭ ʜʘʥʥʳʭ 

4. ɿʘʢʘʟʯʠʢ ʚʠʪʨʠʥʳ 

5. ɼʘʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʪʨʠʥʳ 

6. ʉʨʦʢ ʜʝʡʩʪʚʠʷ ʚʠʪʨʠʥʳ. 

ʋʜʘʣʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʚʠʪʨʠʥʳ 

ʋʜʘʣʝʥʠʝ ʚʠʪʨʠʥʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʧʦʚʝʱʝʥʠʝʤ ʟʘʢʘʟʯʠʢʘ ʟʘ ʫʢʘʟʘʥʥʦʝ ʚʨʝʤʷ ʜʦ 

ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ. ʇʨʠ ʵʪʦʤ ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ ʚʳʡʪʠ ʩ ʧʨʦʩʴʙʦʡ ʧʨʦʜʣʠʪʴ ʩʨʦʢ 

ʜʝʡʩʪʚʠʷ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ. ʀʟʤʝʥʝʥʠʝ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʚʠʪʨʠʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩ ̫ʩʣʫʞʙʦʡ 

ʧʦʜʜʝʨʞʢʠ. 

ʆʙʥʦʚʣʝʥʠʝ ʚʠʪʨʠʥʳ  

ɼʘʥʥʳʝ ʚ ʚʠʪʨʠʥʝ ʦʙʥʦʚʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʤʝʨʝ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʭʨʘʥʠʣʠʱʝ 

ʩʳʨʳʭ ʜʘʥʥʳʭ ʠʣʠ ʯʝʨʝʟ ʫʢʘʟʘʥʥʦʝ ʚʨʝʤʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʦʙʥʦʚʣʝʥʠʷ. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʧʨʦʮʝʩʩʘ ʧʨʠʭʦʜʠʪ ʫʚʝʜʦʤʣʝʥʠʝ ʟʘʢʘʟʯʠʢʫ ʚʠʪʨʠʥʳ. 

ʉʠʩʪʝʤʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ  

ʉʠʩʪʝʤʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʚʠʟʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ɺ ʉʯʝʪʥʦʡ ʧʘʣʘʪʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ Open Source ʠʥʩʪʨʫʤʝʥʪ r

Pentaho BI ʠ Metabase. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʦʟʤʦʞʥʦʩʪʷʤ Open Source 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʜʥʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʢʨʳʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʧʦʣʫʯʘʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʟʘʢʨʳʚʘʝʪ ʩʚʦʶ ʥʠʰʫ:  

¶ Pentaho BI ̫ ʚʣʷʝʪʩʷ ʙʦʣʝʝ ʛʨʦʤʦʟʜʢʦʡ ʠ ʪʷʞʝʣʦʡ ʩʠʩʪʝʤʦʡ, ʚʝʩʴʤʘ ʪʨʝʙʦʚʘʪʝʣʴʥʦʡ ʢ 

ʟʥʘʥʠʷʤ ʠ ʫʤʝʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʦ ʧʦʟʚʦʣʷʶʱʝʡ ʩʪʨʦʠʪʴ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦʙʦʛʘʱʘʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʷʟʳʢʘ Java Script. ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Pentaho BI ʩʦʟʜʘʥʳ ʧʘʥʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ (ʈʠʩʫʥʦʢ 8). 
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ʈʠʩʫʥʦʢ 8 ï ʧʨʠʤʝʨ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ Pentaho BI 

 

¶ Metabase (ʈʠʩʫʥʦʢ 9) ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʩʪʨʦʠʪʴ ʘʥʘʣʠʪʠʢʫ ʩʦʙʠʨʘʷ 

ʜʘʥʥʳʝ ʥʘ ʭʦʜʫ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʥʝ ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʟʥʘʥʠʷʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʦʩʪʘʪʦʯʥʦ ʪʦʛʦ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʤʝʝʪ ʩʪʨʦʠʪʴ ʩʚʦʜʥʳʝ ʪʘʙʣʠʮʳ 

ʠ ʛʨʘʬʠʢʠ ʚ Microsoft Excel, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʜʝʣʘʪʴ ʧʦʜʦʙʥʦʝ ʚ Metabase. 

ʅʦ ʥʝʜʦʩʪʘʪʢʦʤ Metabase ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʨʘʠʚʘʝʤʦʛʦ 

ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʥʘʙʦʨʘʤʠ ʜʘʰʙʦʨʜʦʚ, ʯʪʦ ʝʩʪʴ ʚ Pentaho BI, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʥʘʙʦʨʦʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ.  ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʩʦʟʜʘʥʳ: 

o ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ ʧʦ ʟʘʧʦʣʥʝʥʠʶ ʠʤʠ ʦʪʯʝʪʦʚ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ 

o ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦ ʚʠʪʨʠʥʝ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʥʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʧʠʩʢʠ ʧʦ ʘʥʘʣʠʟʫ ʙʶʜʞʝʪʘ ʌʆʄʉ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʌʆʄʉ. 

o ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ   
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ʈʠʩʫʥʦʢ 9 ï ʧʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ Metabase 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦʪ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ ʠ ʩʦʢʨʘʱʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʪʠʭ ʜʘʥʥʳʭ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘ ̫ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ̫ ʩʠʩʪʝʤʘ «ɽʜʠʥʘʷ ʧʨʦʝʢʪʥʘʷ ʩʨʝʜʘè (ɸʀʉ 

ɽʇʉ) 

ɿʘʧʫʱʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çɽʜʠʥʘʷ 

ʧʨʦʝʢʪʥʘʷ ʩʨʝʜʘè (ɸʀʉ ɽʇʉ). 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʋʯʘʩʪʥʠʢʦʚ ʩʦ ʉʯʝʪʥʦʡ ʧʘʣʘʪʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ɸʀʉ ɽʇʉ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʋʯʘʩʪʥʠʢʦʤ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʩʚʝʜʝʥʠʡ, ʟʘʧʨʘʰʠʚʘʝʤʳʭ 

ʉʯʝʪʥʦʡ ʧʘʣʘʪʦʡ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʥʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʩʧʦʣʥʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚ ʪʝʢʫʱʝʤ ʬʠʥʘʥʩʦʚʦʤ ʛʦʜʫ, 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʫʜʠʪʘ (ʢʦʥʪʨʦʣʷ) ʠ ʠʥʳʭ ʧʨʦʚʝʨʦʢ ʧʫʪʝʤ ʧʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ, 

ʵʢʩʧʝʨʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʇʠʣʦʪʥʳʡ ʧʨʦʝʢʪ çʎʠʬʨʦʚʦʡ ʜʝʧʘʨʪʘʤʝʥʪè 

ʇʠʣʦʪʥʳʡ ʧʨʦʝʢʪ çʎʠʬʨʦʚʦʡ ʜʝʧʘʨʪʘʤʝʥʪè ɼʝʧʘʨʪʘʤʝʥʪ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʉʯʝʪʥʦʡ ʧʘʣʘʪʳ ʈʌ ʧʨʦʚʦʜʠʪ ʩʦʚʤʝʩʪʥʦ ʩ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʘʫʜʠʪʘ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʠ 

ʥʘʫʢʠ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ: 

1. ʂʨʘʪʥʦ ʩʥʠʟʠʪʴ ʪʨʫʜʦʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʨʝʩʫʨʩʳ ʥʘ ʨʫʪʠʥʥʳʝ ʦʧʝʨʘʮʠʠ 
ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ: 

a. ʈʘʙʦʪʳ ʥʘ ʦʙʲʝʢʪʘʭ ʘʫʜʠʪʘ 

b. ʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ 

c. ɺʠʟʫʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ 

d. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʠʧʦʚʳʭ ʦʪʯʝʪʦʚ 

e. ʇʦʜʛʦʪʦʚʢʫ ʧʝʨʚʠʯʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

f. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

2. ʇʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʥʘʜʝʞʥʦʩʪʴ, ʧʦʣʥʦʪʫ ʠ ʝʜʠʥʳʡ ʬʦʨʤʘʪ 
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ʆʜʠʥ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ï ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ rʧʦʩʪʨʦʝʥʠ ̫

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʧʠʩʢʠ ʘʥʘʣʠʟʘ ʙʶʜʞʝʪʘ ʌʆʄʉ. 

ʕʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʠʟ 

ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʠʪʨʠʥʫ ʜʘʥʥʳʭ ʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʰʘʙʣʦʥʘ, ʦʧʠʩʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʰʘʙʣʦʥʘ 

ʠ ʧʨʦʛʨʘʤʤʳ-ʰʘʙʣʦʥʠʟʘʪʦʨʘ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʟʘʧʦʣʥʝʥʥʫʶ ʜʘʥʥʳʤʠ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʟʘʧʠʩʢʫ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʚʦʜʢʠ ʧʦʣʫʯʝʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ Microsoft Word. 

ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʩʦʟʜʘʥʳ: 

¶ ʂʘʨʪʘ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 10) ï ʦʧʠʩʘʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʘʢ ʠ ʚ 

ʢʘʢʦʤ ʚʠʜʝ ʵʪʠ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʩʦʙʨʘʪʴʩʷ ʚ ʚʠʪʨʠʥʫ ʜʘʥʥʳʭ. 

¶ ʉʦʟʜʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʰʘʙʣʦʥʫ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʧʠʩʢʠ 

¶ ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʘʙʣʦʥʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʧʠʩʢʠ (ʈʠʩʫʥʦʢ 

11) 

¶ ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠ ʬʦʨʤʘ ʦʧʠʩʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʰʘʙʣʦʥʘ ʠ ʢʦʜʘ ʜʣʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʚʠʪʨʠʥʳ (ʈʠʩʫʥʦʢ 12) 

¶ ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʰʘʙʣʦʥʠʟʘʪʦʨʘ ʥʘ Python ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʰʘʙʣʦʥʘ 

 

ʈʠʩʫʥʦʢ 10 - ʢʘʨʪʘ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ 






