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ɼʦʢʫʤʝʥʪ ʩʦʩʪʘʚʠʣʠ ʄʘʨʠʦ ʄʝʮʮʘʥʮʘʥʠʢʘ ʠ ʌʘʙʠʦ ʄʝʨʢʦʨʠʦ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʬʦʥʜʘ ʦʙʨʘʟʦʚʘʥʠʷ. 
 

ʉʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʝʛʦ ʘʚʪʦʨʦʚ ʠ ʥʝ ʦʙʷ-
ʟʘʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪ ʦʬʠʮʠʘʣʴʥʫʶ ʧʦʟʠʮʠʶ ɽʌʆ ʠ ʠʥʩʪʠʪʫʪʦʚ ɽʚʨʦʩʦʶʟʘ. 
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ɺɺɽɼɽʅʀɽ 
 

ɺ ʵʪʦʤ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʪʠʢʠ ʨʳʥʢʘ ʪʨʫʜʘ (ɸʈʊ). 

ʅʘʩʪʦʷʱʘʷ ʧʫʙʣʠʢʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʘʪʠʩʪʠʢʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʘʥʘʣʠʪʠʢʦʚ ʠ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ ʧʦʣʠʪʠʢʠ ʚ ʩʪʨʘʥʘʭ-ʧʘʨʪʥʸʨʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʬʦʥʜʘ ʦʙʨʘʟʦʚʘʥʠʷ (ɽʌʆ), ʢʦʪʦʨʳʝ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʩʧʨʦʩʘ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʧʨʦʬʝʩʩʠʠ, ʫʤʝʥʠʷ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʝʜʝʥʠʡ. 

 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʦʢʨʫʞʘʶʪ ʥʘʩ ʧʦʚʩʝʤʝʩʪʥʦ, ʥʦ ʤʥʦʛʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ ʚ ʩʪʨʘʥʘʭ-ʧʘʨʪʥʸʨʘʭ ɽʌʆ ʠ ʥʝ ʪʦʣʴʢʦ ʚʩʸ ʝʱʸ ʩʣʘʙʦ ʟʥʘʢʦʤʳ ʩ ʠʭ 

ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʩʧʦʩʦʙʘʤʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

 

ʕʪʦ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʝ ʧʦʩʦʙʠʝ ʧʦʷʩʥʷʝʪ, ʢʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʯʪʦʙʳ 

ʚʳʡʪʠ ʟʘ ʧʨʠʚʳʯʥʳʝ ʨʘʤʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʳʥʢʘ ʪʨʫʜʘ (ʀʉʈʊ) ʠ ʜʦʧʦʣʥʠʪʴ ʩʫʱʝ-

ʩʪʚʫʶʱʫʶ ʩʪʘʪʠʩʪʠʢʫ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ɸʈʊ, ʧʦʩʪʨʦʝʥʥʳʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʧʨʦʚʝ-

ʜʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʠʤʝʶʪ ʨʷʜ ʚʘʞʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʟʘʪʨʘʪʥʦʩʪʠ, ʩʚʦʝ-

ʚʨʝʤʝʥʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʥʪʝʛʨʘʮʠʠ ʠ ʦʭʚʘʪʘ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʨʝʰʠʪʴ, 

ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʠ ʠʭ ʧʘʨʪʥʸʨʦʚ-

ʜʦʥʦʨʦʚ. 

 

ʀʩʪʦʯʥʠʢʠ ʠ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʦʧʦʣʥʷʶʪ ʠ ʦʙʦʛʘʱʘʶʪ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʩʪʘʪʠ-

ʩʪʠʢʠ. ɸʥʘʣʠʪʠʢʫ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʫʤʝʥʠʡ ʠ ʧʨʦʬʝʩ-

ʩʠʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʜʦʩʪʘʶʱʠʭ ʥʘʚʳʢʦʚ, ʚʳʷʚʣʝʥʠʷ ʫʩʪʘʨʝʚʰʠʭ ʫʤʝʥʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʚ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʷʭ ʠʣʠ ʫʤʝʥʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɸʥʘʣʠʟʠʨʫʷ 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ (ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ) ʩʚʝʜʝʥʠʷ ʩ ʧʨʠʚʷʟʢʦʡ ʢ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ. 

 

ʆʙʲʸʤ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʠ ʙʳʩʪʨʦʪʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʨʦʜʦʣʞʘʪ ʨʘʩʪʠ. ʃʶʜʠ, ʦʨʛʘʥʠʟʘʮʠʠ, çʫʤ-

ʥʳʝè ʜʘʪʯʠʢʠ, ʩʧʫʪʥʠʢʠ, ʢʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʠʥʪʝʨʥʝʪ ʠ ʙʝʩʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫ-

ʛʠʭ ʫʩʪʨʦʡʩʪʚ ʛʝʥʝʨʠʨʫʶʪ ʦʛʨʦʤʥʳʝ ʦʙʲʸʤʳ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ. ʋʩʠʣʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʥʠʭ, ʧʨʠʥʦʩʷʪ ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʧʣʦʜʳ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʟʥʘʥʠʡ, ʪʦ ʝʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʥʥʦʩʪʠ. 

 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʥʳ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʪʨʫʜʥʦʩʪʠ, 

ʥʘʧʨʠʤʝʨ ʚʦʧʨʦʩ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʦʜʥʦʨʦʜʥʳʤ ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ. ʏʪʦʙʳ 

ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ, ʧʨʘʚʠʣʘ ʠ ʤʝʪʦʜʳ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʪʘʢʦʡ ʨʘʙʦʪʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴ-

ʥʦʩʪʴ. 

 

ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʫʛʣʫʙʠʪʴʩʷ ʚ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʪʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʣʠʮʘʤ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʦʧʨʦʩʘʤʠ: ɺ ʯʸʤ ʩʫʪʴ ʧʨʦʙʣʝʤʳ ʥʘʰʝʡ 

ʦʪʨʘʩʣʠ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ? ʂʘʢ ʤʳ ʚʠʜʠʤ ʝʸ ʨʝʰʝʥʠʝ? ʂʦʤʫ ʥʝʦʙʭʦʜʠʤʳ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʤʳ ʧʨʝʜʦʩʪʘʚʠʤ, ʠ ʢʪʦ ʙʫʜʝʪ ʠʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ? ʂʘʢʦʚʳ ʙʫʜʫʪ ʨʘʤʢʠ, ʜʝʪʘʣʠʟʘʮʠʷ ʠ ʚʠʟʫʘʣʠ-

ʟʘʮʠʷ ʵʪʠʭ ʩʚʝʜʝʥʠʡ? ʂʪʦ ʙʫʜʝʪ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʟʥʘʯʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʜʘʥʥʳʭ ʩʚʝʜʝʥʠʡ? 

 

ʉʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚʝʩʴʤʘ ʰʠʨʦʢʘ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʷʚʣʝʥʠʷ ʠ ʜʠʥʘʤʠʢʫ ʥʘ ʨʳʥʢʝ ʚʘʢʘʥʩʠʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ. ʆʜʥʘʢʦ 

ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʢʘ ʝʱʸ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ, ʥʘʧʨʠ-
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ʤʝʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʪʝʥʜʝʥʮʠʠ ʥʝʬʦʨʤʘʣʴʥʦʡ ʟʘʥʷʪʦʩʪʠ, ʜʦʣʷ ʢʦʪʦʨʦʡ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ 

ʦʯʝʥʴ ʚʝʣʠʢʘ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʀʉʈʊ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʯʝʪʘʥʠʝ ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲ-

ʝʤʦʚ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʠʜʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʕʪʠ ʥʦʚʳʝ ʤʝʪʦ-

ʜʳ ʠ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʧʨʦʜʦʣʞʘʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʨʘʚʥʦ ʢʘʢ ʠ ʥʘʰʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʟʥʘʥʠʷ ʚ 

ʵʪʦʡ ʩʬʝʨʝ. ʅʘʩʪʦʷʱʝʝ ʧʦʩʦʙʠʝ ï ʵʪʦ ʣʠʰʴ ʧʝʨʚʳʡ ʰʘʛ. 

 

ɽʌʆ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʄʘʨʠʦ ʄʝʮʮʘʥʮʘʥʠʢʝ ʠ ʌʘʙʠʦ ʄʝʨʢʦʨʠʦ ï ʪʘʥʜʝʤʫ ʵʢʩʧʝʨʪʦʚ, 

ʩʦʩʪʘʚʠʚʰʠʭ ʵʪʦ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʝ ʧʦʩʦʙʠʝ. ʈʘʙʦʪʘʷ ʥʘʜ ʵʪʦʡ ʧʫʙʣʠʢʘʮʠʝʡ, ʦʥʠ ʩʫʤʝʣʠ ʧʨʦ-

ʷʚʠʪʴ ʛʠʙʢʦʩʪʴ ʚ ʘʜʘʧʪʘʮʠʠ ʤʘʪʝʨʠʘʣʘ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʧʦʜʝʣʠʣʠʩʴ ʩʚʦ-

ʠʤʠ ʦʧʳʪʦʤ, ʟʥʘʥʠʷʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʟʳʩʢʘʥʠʡ (ʧʨʦʚʝʜʸʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ CRISP ʧʨʠ ʄʠʣʘʥʦ-ɹʠʢʦʢʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ), ʘ ʪʘʢʞʝ ʧʨʠʚʝʣʠ ʧʨʠʤʝʨʳ ʜʨʫ-

ʛʠʭ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. 

 

ɽʌʆ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʚʥʝʩʣʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʙʦʪʫ ʥʘʜ 

ʵʪʠʤ ʧʦʩʦʙʠʝʤ ʚ ʚʠʜʝ ʧʨʠʤʝʨʦʚ ʠ ʦʙʨʘʟʮʦʚ ʧʨʘʢʪʠʢʠ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʢʣʶʯʝʚʳʭ ʠʜʝʡ. ɿʘ ʢʦ-

ʦʨʜʠʥʘʮʠʶ ʨʘʙʦʪʳ ʠ ʦʙʩʫʞʜʝʥʠʡ ʩ ʵʢʩʧʝʨʪʘʤʠ ʦʪʚʝʯʘʣʘ ʕʜʫʘʨʜʘ ʂʘʩʪʝʣʴ ɹʨʘʥʢʦ (ɽʌʆ), ʢʦʪʦ-

ʨʘʷ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʣʘ ʨʝʜʘʢʪʦʨʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ʉʚʦʡ ʚʢʣʘʜ ʚ ʚʠʜʝ ʮʝʥʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ 

ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʪʘʢʞʝ ʚʥʝʩʣʠ ʵʢʩʧʝʨʪʳ ɽʌʆ ʄʠʭʘʵʣʴ ʈʘʡʥʝʨ ʠ ʄʘʨʪʠʥʴʦ ʈʫʙʘʣʴ ʄʘʩʝ-

ʜʘ. 
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ʂʈɸʊʂʆɽ ʀɿʃʆɾɽʅʀɽ 
 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʨʦʜʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ ʧʦʜʚʝʨʛʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʩʠʣ ʠ ʬʘʢʪʦʨʦʚ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʛʣʦʙʘʣʠʟʘʮʠʷ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʧʫʪʸʤ ʘʫʪʩʦʨʩʠʥʛʘ (ʚʥʝʰʥʠʡ ʧʦʜʨʷʜ) ʠ ʦʬʰʦʨʠʥʛʘ (ʧʝʨʝʥʦʩ ʯʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʨʫ-

ʙʝʞ) ʧʨʠʚʝʣʠ ʢ ʨʘʜʠʢʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʘʚʳʢʘʭ ʠ ʫʤʝʥʠʷʭ: 

ʦʜʥʠ ʧʨʦʬʝʩʩʠʠ ʠʩʯʝʟʘʶʪ, ʘ ʜʨʫʛʠʝ ï ʧʦʷʚʣʷʶʪʩʷ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʪʝʭ, ʯʪʦ ʧʦʷʚʣʷʶʪʩʷ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʰʴ ʚʘʨʠʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʡ, ʥʦ ʯʘʩʪʴ ʠʟ ʥʠʭ ï ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʥʦʚʳʝ, ʢʦʪʦʨʳʭ ʝʱʸ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʚʦʚʩʝ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʤʦʝ ʚ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʫʩʠʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʦʙʫʯʝʥʠʠ ʠ, 

ʚʝʨʦʷʪʥʦ, ʧʦʚʠʣʷʝʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʧʨʦʩʘ ʥʘ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʚʝʜʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝ-

ʩʪʚʦ ʥʘʚʳʢʦʚ ʠ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʥʦʚʦʤ ʨʳʥʢʝ ʪʨʫʜʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪ-

ʩʷ. ʇʦʤʠʤʦ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʫʤʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʨʘʙʦʪ, ʩʠʣʴ-

ʥʦ ʤʝʥʷʶʪʩʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʡ. 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ (ʀʈʊ), ʧʝʨʝʜʘʚʘʝʤʦʡ ʯʝʨʝʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʥʣʘʡʥʦʚʳʝ ʧʦʨ-

ʪʘʣʳ ʠ ʩʣʫʞʙʳ, ʯʪʦ ʩʦʜʝʡʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʨʳʥʢʦʤ ʪʨʫʜʘ, ʥʘʧʨʠʤʝʨ, ʩʘʡʪʦʚ ʜʣʷ ʧʦʠʩʢʘ ʧʦʜʭʦʜʷʱʝʡ ʨʘʙʦʪʳ, ʨʘʟʤʝʱʝʥʠʷ ʚʘ-

ʢʘʥʩʠʡ, ʧʫʙʣʠʢʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʦʟʜʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ ʜʣʷ 

ʩʚʦʙʦʜʥʦʛʦ ʦʙʤʝʥʘ ʩʚʝʜʝʥʠʷʤʠ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

 

ɺ ʪʘʢʠʭ ʜʠʥʘʤʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʜʦʣʞʥʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ, ʧʦʥʠʤʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʦʥʣʘʡʥʦʚʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʝʛʦ ʜʠʥʘʤʠʢʠ, ʥʘʧʨʠ-

ʤʝʨ: ʢʘʢʠʝ ʧʨʦʬʝʩʩʠʠ ʚʦʟʥʠʢʥʫʪ ʚ ʙʫʜʫʱʝʤ ʠ ʛʜʝ ʠʤʝʥʥʦ? ʢʘʢʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʫʤʝʥʠʷ 

ʙʫʜʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʝʜʠ ʢʦʤʧʘʥʠʡ ʠ ʬʠʨʤ ʥʘʠʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʚ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ? 

ʢʘʢʠʝ ʥʘʚʳʢʠ ʩʣʝʜʫʝʪ ʦʩʚʦʠʪʴ ʯʝʣʦʚʝʢʫ ʚ ʨʘʤʢʘʭ ʦʙʫʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ? ʢʘʢʠʝ ʧʨʦ-

ʬʝʩʩʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ, ʘ ʢʘʢʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʵʪʘʧ ʵʚʦʣʶʮʠʠ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʦʧʦʣʥʠʣʠʩʴ ʥʦʚʳʤʠ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʤʝʥʠʷʤʠ? ʢʘ-

ʢʦʚʦ ʚʣʠʷʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘ ʧʨʦʬʝʩʩʠʠ? ʢʘʢʫʶ ʨʦʣʴ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩʩʠʷʭ ʠʛʨʘʶʪ 

ʫʤʩʪʚʝʥʥʳʝ ʠ ʤʝʞʣʠʯʥʦʩʪʥʳʝ ʫʤʝʥʠʷ, ʠ ʢʘʢʠʤʠ ʠʟ ʥʠʭ ʩʣʝʜʫʝʪ ʦʚʣʘʜʝʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ? 

 

ʕʪʦ ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʦʧʨʦʩʦʚ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʙʴʶʪʩʷ ʵʢʦʥʦʤʠʩʪʳ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʣʠ-

ʪʠʢʠ ʠ ʵʢʩʧʝʨʪʳ ʧʦ ʚʦʧʨʦʩʘʤ ʨʳʥʢʘ ʪʨʫʜʘ. ʉʝʛʦʜʥʷ ʵʪʠ ʚʦʧʨʦʩʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 

ʢʦʥʪʝʢʩʪʝ ʧʘʨʘʜʠʛʤ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʥʘʤ ʥʘʙʣʶʜʘʪʴ ʵʪʦʪ ʬʝʥʦʤʝʥ (i) 

ʩʚʦʝʚʨʝʤʝʥʥʦ, (ii) ʠʥʜʫʢʪʠʚʥʦ, ʪ. ʝ. ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʝ-

ʥʠʷ ʛʠʧʦʪʝʟ, ʘ ʥʝ ʥʘʦʙʦʨʦʪ, ʠ (iii) ʥʘ ʦʯʝʥʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʤ ʫʨʦʚʥʝ. 

 

ʈʘʟʤʝʱʸʥʥʘʷ ʚ ʠʥʪʝʨʥʝʪʝ ʠʥʬʦʨʤʘʮʠʷ ʨʳʥʢʘ ʪʨʫʜʘ, ʥʝʩʦʤʥʝʥʥʦ, ʜʘʸʪ ʧʨʝʢʨʘʩʥʫʶ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʨʳʥʢʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʛʣʫʙʞʝ ʧʦʥʠʤʘʪʴ ʜʠʥʘʤʠʢʫ 

ʝʛʦ ʨʘʟʚʠʪʠʷ, ʚʳʷʚʣʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʷʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʥʜʝʥ-

ʮʠʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ (ʥʘʧʨʠʤʝʨ, ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʠʣʠ ʦʪʨʘʩʣʝʚʦʤʫ ʧʨʠʥʮʠʧʫ). ɺʩʸ ʵʪʦ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʘʥʘʣʠʪʠʢʝ ʨʳʥʢʘ ʪʨʫʜʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʥʝ 

ʚʳʟʳʚʘʝʪ ʫʜʠʚʣʝʥʠʷ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʘʥʘʣʠ-

ʟʘ ʜʘʥʥʳʭ ʨʳʥʢʘ ʪʨʫʜʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ 

ʦʮʝʥʢʝ ʜʝʡʩʪʚʝʥʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʝʨ. ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʮʝʣʴ ɸʈʊ ï ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦ-

ʨʦʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʧʦʣʠʪʠʢʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦ-
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ʶʟʘ (ɽʉ) ʚ ʦʙʣʘʩʪʠ ʨʳʥʢʘ ʪʨʫʜʘ. 

 

ɺ 2016 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ ʧʦʜʯʝʨʢʥʫʣʘ ʚʘʞʥʦʩʪʴ ʤʝʨ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝ-

ʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ çʩʦʜʝʡʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʫʟʢʦʩʧʝʮʠʘʣʴʥʳʭ ʠ ʩʢʚʦʟʥʳʭ ʫʤʝʥʠʡ, ʦʙʣʝʛʯʘʶʪ ʧʝ-

ʨʝʭʦʜ ʢ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ ʠ ʦʙʥʦʚʣʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʫʤʝʥʠʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʩ ʫʯʸʪʦʤ ʦʪʨʘʩʣʝʚʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʩʪʥʳʭ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡè. ɺ 2016 ʛʦʜʫ ɽʉ ʠ ɽʚʨʦʩʪʘʪ ʟʘʧʫʩʪʠʣʠ ʧʨʦʝʢʪ ESSnet Big Data ʩ ʮʝʣʴʶ çʠʥʪʝʛʨʘʮʠʠ ʙʦʣʴ-

ʰʠʭ ʜʘʥʥʳʭ ʚ ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʠʣʦʪʥʳʭ ʤʝʨ ʧʦ 

ʠʟʫʯʝʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʠʟʙʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʩʠ-

ʩʪʝʤè. ʕʪʦʪ ʧʨʦʝʢʪ ʦʭʚʘʪʳʚʘʝʪ 22 ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ɽʉ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʠʡ ʮʝʥʪʨ ʨʘʟ-

ʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ (CEDEFOP) ʦʙʲʷʚʠʣ ʢʦʥʢʫʨʩ ʥʘ ʩʦʟʜʘʥʠʝ 

ʩʠʩʪʝʤʳ ʜʣʷ ʘʥʘʣʠʟʘ ʦʥʣʘʡʥ-ʚʘʢʘʥʩʠʡ ʠ ʨʘʟʨʘʙʦʪʢʫ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʚʘʢʘʥʩʠʡ ʠ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʚ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʷʭ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ-ʯʣʝʥʘʭ ɽʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʚʩʝʩʪʦʨʦʥʥʷʷ ʤʥʦʛʦʷʟʳʢʦʚʘʷ (32 ʷʟʳʢʘ) ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʘʷ ʩʦʙʠʨʘʪʴ ʚʘʢʘʥʩʠʠ, ʠʟʚʣʝ-

ʢʘʪʴ ʠʟ ʥʠʭ ʪʨʝʙʫʝʤʳʝ ʫʤʝʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʤʦʥʠʪʦʨʠʥʛ ʚʦ ʚʩʝʭ 

28 ʩʪʨʘʥʘʭ-ʯʣʝʥʘʭ ɽʉ ʩ ʮʝʣʴʶ ʩʦʜʝʡʩʪʚʠʷ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ. 

 

ʀ ʭʦʪʷ ʵʪʠ ʠʥʠʮʠʘʪʠʚʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʙʝ ʦʥʠ ʠʩʭʦʜʷʪ ʠʟ ʧʦʥʠʤʘʥʠʷ ʦʛʨʦʤʥʦʡ ʠʥ-

ʬʦʨʤʘʪʠʚʥʦʡ ʩʠʣʳ ʜʘʥʥʳʭ ʨʳʥʢʘ ʪʨʫʜʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʦ ʀʂʊ, ʩʪʘʪʠʩʪʠʢʦʚ, ʵʢʦʥʦʤʠʩʪʦʚ ʠ ʵʢʩʧʝʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟ ʩʳʨʳʭ ʜʘʥʥʳʭ 

ʧʦʣʝʟʥʳʭ ʟʥʘʥʠʡ ʦ ʨʳʥʢʝ ʪʨʫʜʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʥʠʤʘʪʴ ʝʛʦ ʜʠʥʘʤʠʢʫ ʠ ʪʝʥʜʝʥʮʠʠ, ʠ, ʚ ʢʦʥʝʯ-

ʥʦʤ ʠʪʦʛʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ɸʈʊ ʜʣʷ ʧʨʠʥʷʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʳʛʦʜʳ, ʧʦʪʝʥʮʠʘʣ, ʦʛʨʘʥʠʯʝʥʠʷ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ, ʘʩʧʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʨʝʘʣʴʥʳʝ ʧʨʦʝʢʪʳ ʠ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʣʷ ɸʈʊ. ɼʣʷ ʥʘʯʘʣʘ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʨʦʣʴ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʢʦʥʪʝʢ-

ʩʪʝ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʜʘʜʠʤ ʦʙʟʦʨ ʧʦʣʦʞʝʥʠʷ ʜʝʣ ʚ ʩʬʝʨʝ ɸʈʊ. ɿʘʪʝʤ ʤʳ ʧʦʛʦʚʦʨʠʤ ʦ ʥʝʢʦʪʦʨʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʠʥʪʝʛʨʘʮʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ɸʈʊ ʠ ʧʨʠʚʝʜʸʤ ʧʨʠʤʝʨʳ ʧʦʩʣʝʜʥʠʭ ʨʝ-

ʰʝʥʠʡ ʠ ʧʨʦʝʢʪʦʚ (ʢʘʢ ʚ ɽʉ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ), ʨʘʩʩʤʦʪʨʠʤ ʠʭ ʮʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥ-

ʥʳʝ ʠ ʠʩʪʦʯʥʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʪʳʝ ʠ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ. ɺ ʟʘʢʣʶ-

ʯʝʥʠʝ ʤʳ ʚʳʚʝʜʝʤ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʰʘʛʦʚ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʬʦʥʜʘ ʦʙʨʘʟʦʚʘʥʠʷ (ɽʌʆ) ʠ 

ʝʛʦ ʩʪʨʘʥ-ʧʘʨʪʥʸʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʤ ʥʝʩʢʦʣʴʢʦ ʠʜʝʡ ʜʣʷ ʙʫʜʫʱʠʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʦ ʠʪʦʛʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ɽʌʆ çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʫʤʝʥʠʷ ʜʣʷ ʙʫʜʫʱʝʛʦ ï 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʭʦʜʘè, ʩʦʩʪʦʷʚʰʝʡʩʷ ʚ ʊʫʨʠʥʝ ʚ ʥʦʷʙʨʝ 2018 ʛʦʜʘ. 
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1. ɹʆʃʔʐʀɽ ɼɸʅʅʓɽ ʀ ʀʈʊ ï ʂɸʂ ʋʃʋʏʐʀʊʔ 
ɸʈʊ ɺ ʎʀʌʈʆɺʋʖ ʕʇʆʍʋ 
ʆɹɿʆʈ, ʉʆʉʊʆʗʅʀɽ ɼɽʃ, ʇʆʊɽʅʎʀɸʃ ʀ ʆɻʈɸʅʀʏɽʅʀʗ 

 
1.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʏʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʯʪʝʥʠʝ ʥʘʩʪʦʷʱʝʛʦ ʧʦʩʦʙʠʷ, ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʚʚʦʜʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʪʝʨʤʠʥʳ ʠ 

ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʥʥʳʤʠ ʨʳʥʢʘ ʪʨʫʜʘ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʠ ʘʥʘʣʠʪʠʢʘ ʨʳʥʢʘ ʪʨʫʜʘ 

ʕʪʠ ʪʝʨʤʠʥʳ, ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʢʘʢ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʝ, ʦʪʥʦʩʷʪʩʷ ʢ ʜʘʥʥʳʤ, ʩʚʷʟʘʥ-

ʥʳʤ ʩ ʷʚʣʝʥʠʷʤʠ ʠ ʜʠʥʘʤʠʢʦʡ ʨʳʥʢʘ ʪʨʫʜʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝ-

ʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʦʮʝʥʢʝ ʧʦʣʠʪʠʢʠ. ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʧʦʥʷʪʥʦ, ʢʦʛʜʘ ʙʫʢʚʘ çIè ʚ ʵʪʦʡ ʘʙ-

ʙʨʝʚʠʘʪʫʨʝ ʦʟʥʘʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʢʦʛʜʘ ï ʘʥʘʣʠʪʠʢʫ (ʧʨʠʤ. ʧʝʨ. ï ʨʝʯʴ ʠʜʝʪ ʦʙ ʘʥʛʣʠʡʩʢʠʭ 

ʪʝʨʤʠʥʘʭ Labour Market Information (LMI) ʠ Labour Market Intelligence (LMI), ʢʦʪʦʨʳʝ ʚ ʢʦʥʪʝʢ-

ʩʪʝ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʝʨʝʜʘʥʳ ʢʘʢ çʠʥʬʦʨʤʘʮʠʷ ʨʳʥʢʘ ʪʨʫʜʘè (ʀʈʊ) ʠ çʘʥʘʣʠʪʠʢʘ ʨʳʥʢʘ 

ʪʨʫʜʘè (ɸʈʊ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

 

ɺ ʯʘʩʪʥʦʩʪʠ, çIè ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʚʠʜʳ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʳʥʢʦʤ ʪʨʫʜʘ (ʙʝʟ ʘʥʘʣʠʪʠʢʠ), ʘ 

ʪʘʢʞʝ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩʦ ʩʧʨʦʩʦʤ ʠ ʧʨʝʜʣʦʞʝʥʠʝʤ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʅʘʧʨʠʤʝʨ, 

ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʸʥʥʳʝ ʚʘʢʘʥʩʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʫʤʝʥʠʷ, ʧʨʦʬʝʩʩʠʠ ʠ ʨʝʟʶʤʝ ʩʦʠʩ-

ʢʘʪʝʣʝʡ. 

 

ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, çIè ʢʘʢ ʘʥʘʣʠʪʠʢʘ ï ʵʪʦ ʥʘʨʦʞʜʘʶʱʘʷʩʷ ʢʦʥʮʝʧʮʠʷ ʚ ʩʦʦʙʱʝʩʪʚʝ 

ʨʳʥʢʘ ʪʨʫʜʘ, ʦʩʦʙʝʥʥʦ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʶʟʝ (ɽʉ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʣʠʪʠʢʠ ʨʳʥʢʘ ʪʨʫʜʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʝʸ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, ʢʘʢ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʜʣʷ ʘʥʘʣʠʟʘ ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʳʥʢʦʤ ʪʨʫʜʘ ʜʘʥʥʳʭ (ʪ. ʝ. ʠʥʬʦʨʤʘʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ) ʚ ʮʝʣʷʭ ʩʦʜʝʡʩʪʚʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦ-

ʣʠʪʠʢʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ (ʩʤ., ʥʘʧʨʠʤʝʨ, [1], [2], [3]). 

 

 
 

 

ɺʦʧʨʦʩ ï ʦʪʚʝʪ 

 
ʂʦʛʜʘ çIè ʢʘʢ çʠʥʬʦʨʤʘʮʠʷè ʩʪʘʥʦʚʠʪʩʷ çʘʥʘʣʠʪʠʢʦʡè? 

 
ɻʨʫʙʦ ʛʦʚʦʨʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʳʭ ʠʣʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʘʥʥʳʭ, ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʟʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʜʣʷ ʧʦʜʜʝʨʞʘ-

ʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʵʪʦ ʚʩʸ ʝʱʸ çʠʥʬʦʨʤʘʮʠʷè. ʆʥʘ ʩʪʘʥʦʚʠʪʩʷ çʘʥʘ-

ʣʠʪʠʢʦʡè, ʢʦʛʜʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʳʯʥʦ ʥʘ ʦʩʥʦʚʝ 

ʀʀ) ʦʙʨʘʙʘʪʳʚʘʝʪ ʵʪʠ ʜʘʥʥʳʝ ʠ ʚʳʜʘʸʪ ʩʚʝʜʝʥʠʷ, ʧʦʣʝʟʥʳʝ ʜʣʷ ʮʝʣʝʡ ʘʥʘʣʠʟʘ (ʢ 

ʧʨʠʤʝʨʫ, ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠʣʠ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʷʭ ʠʟ ʨʝʟʶ-

ʤʝ). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʘʩʩʠʚʳ ʜʘʥ-

ʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠ-

ʪʠʢʠ ʟʥʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʤʦʱʠ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɺ ʪʘʢʦʤ ʩʮʝʥʘʨʠʠ ʘʥʘʣʠʪʠʢʫ ʨʳʥʢʘ ʪʨʫʜʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʜʘ-

ʚʘʪʴ ʥʘ ʚʳʭʦʜʝ ʨʝʟʫʣʴʪʘʪ ï ʟʥʘʥʠʷ ʦ ʨʳʥʢʝ ʪʨʫʜʘ. ʂ ʧʦʥʷʪʠʶ çʟʥʘʥʠʝè ʟʜʝʩʴ ʧʨʠʤʝʥʠʤʦ ʦʙ-

ʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʊʦ ʝʩʪʴ, ʨʝʯʴ ʠʜʝʪ ʦ ʩʚʝʜʝʥʠʷʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʚʣʝʯʸʥ-

ʥʦʡ ʠʟ ʦʧʳʪʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʠʟ ʠʥʬʦʨʤʘʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʧʦʥʠ-

ʤʘʥʠʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʬʝʥʦʤʝʥʘ ʠ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʦ ʥʸʤ. ʕʪʠ ʟʥʘʥʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ ʠ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ (ʦ ʯʸʤ ʧʦʡʜʸʪ ʨʝʯʴ ʜʘʣʝʝ). 

 

 
 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʳʥʢʘ ʪʨʫʜʘ 

ɺ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ ʤʳ ʧʦʷʩʥʠʣʠ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʝʡ (ʪ. ʝ. ʩʳʨʳʤʠ ʜʘʥʥʳʤʠ, ʢʦ-

ʪʦʨʳʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚʥʫʪʨʠ ʩʣʫʞʝʙʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʳʥʢʦʤ ʪʨʫʜʘ) ʠ ʘʥʘʣʠʪʠʢʦʡ ʨʳʥʢʘ ʪʨʫʜʘ (ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʘʣʛʦʨʠʪʤʘʤʠ ʠ 

ʧʨʦʮʝʜʫʨʘʤʠ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʩ ʀʈʊ). ɼʚʝ ʵʪʠ ʢʦʥʮʝʧʮʠʠ ʫʯʘʩʪʚʫʶʪ ʚ ʀʉʈʊ, ʛʜʝ ʧʦʜ çʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡè ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʥʘʙʦʨ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ), ʨʘʙʦʪʘʶʱʠʭ ʚʤʝʩʪʝ ʩ ʮʝʣʴʶ ʩʙʦʨʘ, ʧʦʣʫʯʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʦʧʝʨʘʮʠʡ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʢʦʥʪʨʦʣʴ, ʢʦʦʨʜʠʥʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ 

ʧʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʤʝʝʪ ʜʚʦʡʥʦʝ ʟʥʘʯʝʥʠʝ: ʚʦ-ʧʝʨʚʳʭ, ʦʥʘ ʩʦʜʝʡʩʪʚʫʝʪ 

ʦʧʝʨʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʧʦʤʦʛʘʝʪ ʣʠʮʘʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʷ, ʜʦʩʪʠʛʘʪʴ 

ʩʚʦʠʭ ʮʝʣʝʡ ʚ ʩʬʝʨʝ ʘʥʘʣʠʟʘ. 

 
 
 

ʇʦ ʩʫʪʠ, ʢʦʥʮʝʧʮʠʶ ʀʉʈʊ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, ʢʘʢ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʠʟʚʣʝʢʘʪʴ, ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʩʚʷʟʘʥʥʫʶ ʩ ʨʳʥʢʘ ʪʨʫʜʘ ʠʥʬʦʨʤʘʮʠʶ. ʇʨʠ ʵʪʦʤ, ʝʜʠʥʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʀʉʈʊ ʥʝʪ, ʢʘʢ ʥʝʪ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʝʸ 

ʘʨʭʠʪʝʢʪʫʨʘ, ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʟʘʚʠʩʷʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʘʥʘʣʠʟʘ ʠ ʢʦʥʪʝʢʩʪʘ (ʥʘʧʨʠʤʝʨ, ʩʪʨʘ-

ʥʳ, ʫʯʨʝʞʜʝʥʠʷ, ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ). 

ʈʘʟʣʠʯʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʀʉʈʊ ʧʨʠʚʦʜʷʪʩʷ ʚ [4], [5], [6], [2], ʝʩʣʠ ʥʘʟʳʚʘʪʴ ʣʠʰʴ ʩʘ-

ʤʳʝ ʩʚʝʞʠʝ ʨʘʙʦʪʳ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʠʤʝʨʦʚ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʬʘʢʪ 

ʥʘʣʠʯʠʷ ʜʘʥʥʳʭ ʚ ʠʥʪʝʨʥʝʪʝ (ʩʤ. ʛʣʘʚʫ 2) ʛʦʚʦʨʠʪ ʦ ʚʘʞʥʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ ʠ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘ-

 

ʀʉʈʊ (ʠʥʪʫʠʪʠʚʥʦʝ ʦʙʲʷʩʥʝʥʠʝ) 

 
ʀʉʈʊ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, ʢʘʢ ʧʨʠʤʝʨ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʩ-

ʧʦʣʴʟʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʠ ʘʥʘʣʠʪʠʢʫ ʨʳʥʢʘ ʪʨʫʜʘ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʚ ʚʳʧʦʣʥʝ-

ʥʠʠ ʢʘʢ ʦʧʝʨʘʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ. 

 

 

ɺʦʧʨʦʩ ï ʦʪʚʝʪ 

 
ʄʦʛʫʪ ʣʠ ʠʥʬʦʨʤʘʮʠʷ ʠ ʘʥʘʣʠʪʠʢʘ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ (ʠʣʠ 

ʩʪʨʫʢʪʫʨʝ), ʧʦʤʦʛʘʷ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ? 

 

ɼʘ. ʀʤʝʥʥʦ ʪʘʢ ʠ ʜʦʣʞʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʷ ʠ ʘʥʘʣʠʪʠʢʘ ʨʳʥʢʘ ʪʨʫʜʘ, ʘ 

ʠʤʝʥʥʦ ʚ ʨʘʤʢʘʭ (ʚʥʫʪʨʝʥʥʝʡ) ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʦʙʠʨʘʝʪ ʀʈʊ ʠ ʧʨʠ ʧʦʤʦʱʠ ʀʀ ʩʦ-

ʟʜʘʸʪ ɸʈʊ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ (ʟʥʘʥʠʷ ʦ ʨʳʥʢʝ ʪʨʫʜʘ) ʧʝʨʝʜʘʝʪʩʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʳʤ ʩʪʦʨʦʥʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʧʦʥʠʤʘʪʴ ʜʠʥʘʤʠʢʫ 

ʨʳʥʢʘ ʪʨʫʜʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʧʠʩʳʚʘʝʪ, ʢʘʢ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʨʳʥʢʘ ʪʨʫʜʘ (ʀʉʈʊ). 
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ʥʠʷ ʀʉʈʊ ʩ ʮʝʣʴʶ ʦʭʚʘʪʘ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʀʀ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦ-

ʣʝʟʥʳʭ ʩʚʝʜʝʥʠʡ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʛʥʦʟʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʜʠʥʘʤʠʢʠ ʠ ʪʝʥʜʝʥʮʠʡ ʨʳʥʢʘ ʪʨʫ-

ʜʘ (ʢʘʢ ʥʝʜʘʚʥʦ ʟʘʷʚʠʣ ɼʞʦʥʩʦʥ ʚ [7] ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʌʨʝʡ ʠ ʆʩʙʦʨʥ [8] ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ ʨʦʙʦʪʠʟʘʮʠʠ). ʕʪʠ ʧʨʠʯʠʥʳ ʧʦʙʫʜʠʣʠ ʘʥʘʣʠʪʠʢʦʚ ʠ ʵʢʩʧʝʨʪʦʚ ʨʳʥʢʘ ʪʨʫʜʘ 

ʚʢʣʶʯʠʪʴ ʠʥʪʝʨʥʝʪ ʚ ʯʠʩʣʦ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʝʝ ʦʧʠʩʳʚʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʨʳʥʦʢ ʢʘʢ ʮʝʣʦʩʪʥʫʶ ʩʠʩʪʝʤʫ. 

 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʜʣʷ ʀʈʊ 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚ ʩʦʯʝʪʘʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʧʦʩʦʙʥʳ ʦʙʲ-

ʷʩʥʠʪʴ ʬʝʥʦʤʝʥ ʨʳʥʢʘ ʪʨʫʜʘ, ʘ ʠʤʝʥʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʝ. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʨʘʟʣʠʯʠʡ ʠ ʩʭʦʜʥʳʭ ʯʝʨʪ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ. ɼʦʩʪʦʚʝʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʧʦ ʩʫʱʝ-

ʩʪʚʫ, ʪʘʢʦʚʦ: çʥʘʙʦʨʳ ʜʘʥʥʳʭ, ʩʦʙʠʨʘʝʤʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʣʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʚ 

ʮʝʣʷʭ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʣʴʛʦʪ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè [9]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʪʘʢʠʝ 

ʜʘʥʥʳʝ ʤʦʛʫʪ ʪʘʢʞʝ ʦʙʦʟʥʘʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʙʠʨʘʝʤʫʶ ʫ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ (ʠʣʠ ʦ ʬʠʟʠʯʝ-

ʩʢʠʭ ʣʠʮʘʭ), ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʥʫʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʪʘʪʴ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ (ʥʘʧʨʠʤʝʨ, ʨʝʛʠʩʪʨʘʮʠʷ 

ʬʝʨʤʝʨʦʚ ʚ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʝ ʠʣʠ ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ), ʠʣʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ (ʥʘʧʨʠʤʝʨ, ʪʨʫʜʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʀʪʘʣʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʜʦʣʞʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʩʣʝʞʠʚʘʪʴ ʥʘʯʘʣʦ ʠ ʦʢʦʥʯʘʥʠʝ ʜʝʡʩʪʚʠʷ ʢʘʞʜʦʛʦ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ 

(ʩʤ. [10]). 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʠʣʠ ʜʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʡ) ʩʦʙʠʨʘʶʪʩʷ ʩ 

ʢʦʥʢʨʝʪʥʦʡ, ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʥʫʞʥʳʡ ʦʭʚʘʪ 

ʥʘʩʝʣʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ, ʤʝʪʦʜʦʣʦʛʠʶ, ʢʘʯʝʩʪʚʦ ʠ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘ (ʩʤ., ʥʘʧʨʠʤʝʨ, [11]). 

ʇʦʥʷʪʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ï ʜʘʣʝʢʦ ʥʝ 

ʧʨʦʩʪʘʷ ʟʘʜʘʯʘ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʪʘʢʠʝ ʪʨʫʜʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʮʝʣʝʚʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠ ʨʘʟʤʝʨʘ ʚʳʙʦʨʢʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ 

ʪʠʧʦʚʫʶ ʧʝʨʝʤʝʥʥʫʶ ʜʣʷ ʚʳʙʦʨʢʠ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ ʮʝʣʷʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʫ ʥʠʭ ʝʩʪʴ ʨʷʜ 

ʦʙʱʠʭ ʠʥʪʝʨʝʩʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1.1. 
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ʊɸɹʃʀʎɸ 1.1. ʆʉʅʆɺʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʀʉʊʆʏʅʀʂʆɺ ɼɸʅʅʓʍ ʈʓʅʂɸ ʊʈʋɼɸ 
 

ʊʠʧ ʠʩ-
ʪʦʯʥʠʢʘ 
ʜʘʥʥʳʭ 

 
ʊʠʧ ʜʘʥ-
ʥʳʭ1 

ʉʢʦʨʦʩʪʴ 
ʩʦʟʜʘʥʠʷ 

ʇʘʨʘ-
ʜʠʛʤʘ 
ʤʦʜʝʣʠ 
ʜʘʥʥʳʭ 

 
ʂʘʯʝʩʪʚʦ 

 
ʆʭʚʘʪ 

ʇʘʨʘ-
ʜʠʛʤʘ 
ʘʥʘʣʠʟʘ 

ɼʦʩʪʦʚʝʨ-
ʥʦʩʪʴ 

 
ʎʝʥʥʦʩʪʴ 

ʉʪʘʪʠ-
ʩʪʠʯʝʩʢʠʝ 

ʉʪʨʫʢʪʫʨʠ-
ʨʦʚʘʥʥʳʝ 

ʇʝʨʠʦʜʠʯʝ-
ʩʢʠ 

ʈʝʣʷʮʠʦʥʥʘʷ ʆʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ 
ʚʣʘʜʝʣʴʮʘ 

ʆʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ 
ʚʣʘʜʝʣʴʮʘ 

ʅʠʩʭʦ-
ʜʷʱʘʷ ʠ 
ʥʘ ʦʩʥʦʚʝ 
ʤʦʜʝʣʠ 

ʆʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ 
ʚʣʘʜʝʣʴʮʘ 

ɺʥʫʪʨʝʥʥʷʷ 

ɸʜʤʠ-
ʥʠʩʪʨʘ-
ʪʠʚʥʳʝ 

ʉʪʨʫʢʪʫʨʠ-
ʨʦʚʘʥʥʳʝ 
ʠʣʠ ʧʦʣʫ-
ʩʪʨʫʢʪʫʨʠ-
ʨʦʚʘʥʥʳʝ 

ʇʝʨʠʦʜʠʯʝ-
ʩʢʠ 

ʈʝʣʷʮʠʦʥʥʘʷ ʆʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ 
ʚʣʘʜʝʣʴʮʘ 

ʆʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ 
ʚʣʘʜʝʣʴʮʘ ʠ 
ʧʦʣʴʟʦʚʘʪʝ-
ʣ ̫

ʅʠʩʭʦ-
ʜʷʱʘʷ ʠ 
ʥʘ ʦʩʥʦʚʝ 
ʤʦʜʝʣʠ 

ʆʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ 
ʚʣʘʜʝʣʴʮʘ ʠ 
ʧʦʣʴʟʦʚʘʪʝ-
ʣ ̫

ɺʥʫʪʨʝʥʥʷʷ 

ʀʥʪʝʨʥʝʪ ʉʪʨʫʢʪʫʨʠ-
ʨʦʚʘʥʥʳʝ, 
ʧʦʣʫʩʪʨʫʢ-
ʪʫʨʠʨʦʚʘʥ-
ʥʳʝ ʠʣʠ 
ʥʝʩʪʨʫʢʪʫ-
ʨʠʨʦʚʘʥ-
ʥʳʝ 

ɺ ʨʝʘʣʴ-
ʥʦʤ ʚʨʝ-
ʤʝʥʠ ʠʣʠ 
ʧʦʯʪʠ ʚ 
ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ 

ʈʝʣʷʮʠ-
ʦʥʥʘʷ ʠ 
ʥʝʨʝʣʷ-
ʮʠʦʥʥʘʷ 
(NoSQL) 

ʆʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ 
ʧʦʣʴʟʦʚʘʪʝ-
ʣ ̫

ʆʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ 
ʧʦʣʴʟʦʚʘʪʝ-
ʣ ̫

ɺʦʩʭʦʜʷ-
ʱʘʷ ʠ ʥʘ 
ʦʩʥʦʚʝ 
ʜʘʥʥʳʭ 

ʆʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ 
ʧʦʣʴʟʦʚʘʪʝ-
ʣ ̫

ʆʩʦʙʘʷ 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʟʘʯʘʩʪʫʶ ʙʳʚʘʶʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ (ʪ. ʝ. ʧʦʜʘʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʩ 

ʮʠʬʨʘʤʠ, ʠʤʝʶʪ ʯʸʪʢʦ ʦʧʨʝʜʝʣʸʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʪʠʧ), ʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʦʛʫʪ ʪʘʢʞʝ ʚʢʣʶ-

ʯʘʪʴ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʛʜʝ ʩʪʨʫʢʪʫʨʘ ʯʘʩʪʠʯʥʦ ʦʧʨʝʜʝʣʝʥʘ, ʥʦ ʪʘʢʞʝ ʤʦʞʝʪ 

ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʧʨʦʠʟʚʦʣʴʥʳʡ ʪʝʢʩʪ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʵʪʠ ʜʘʥʥʳʝ ʣʝʛʢʦ ʧʦʜʜʘʶʪʩʷ ʭʨʘʥʝʥʠʶ ʧʨʠ 

ʧʦʤʦʱʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʨʝʣʷʮʠʦʥʥʳʭ ʧʘʨʘʜʠʛʤ (ʥʘʧʨʠʤʝʨ, çʷʟʳʢ ʩʪʘʥʜʘʨʪʥʳʭ ʟʘʧʨʦʩʦʚè (SQL)). 

ɿʘ ʢʘʯʝʩʪʚʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʪʚʝʯʘʝʪ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʠʣʠ ʚʣʘʜʝʣʝʮ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʟʘʥʠʤʘʝʪʩʷ ʠʭ ʩʙʦʨʦʤ ʠ ʠʟʫʯʝʥʠʝʤ. ɼʣʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʪʘʢ ï ʠʭ ʢʘʯʝ-

ʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʚʣʘʜʝʣʴʮʘ, ʥʦ ʧʣʦʭʠʤ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʦ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷè, ʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʢʘʯʝʩʪʚʦʤ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʫʞʜ ʨʘʟ-

ʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪ ʩʢʦʨʝʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʬʝʥʦʤʝʥʘ, ʯʝʤ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʮʝʣʝʡ (ʩʤ., ʥʘʧʨʠʤʝʨ, [12]). ʕʪʦ ʪʘʢʞʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʪ. ʝ. çʩʪʝʧʝʥʴ, ʚ ʢʦʪʦʨʦʡ ʜʘʥʥʳʝ ʩʯʠʪʘʶʪʩʷ ʧʨʘʚʜʠʚʳ-

ʤʠ, ʨʝʘʣʴʥʳʤʠ ʠ ʥʘʜʸʞʥʳʤʠè [13]), ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʜʦʚʝʨʠʷ ʢ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʠʣʠ ʚʣʘ-

ʜʝʣʴʮʫ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʦ ʠ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ 

ʦʙʘ ʵʪʠʭ ʪʠʧʘ ʜʘʥʥʳʭ ʩʦʙʠʨʘʶʪʩʷ ʠʟ ʩʠʩʪʝʤʳ (ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ) ʠʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʮʝʣʝʡ (ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ), ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʥʫʪʨʝʥʥʝʡ ʮʝʥʥʦʩʪʴʶ. 

 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʵʪʠ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ ʧʦ ʩʚʦʝʡ ʩʫʪʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʫ ʮʝʥʥʦʩʪʴ ʤʦʞ-

ʥʦ ʧʦʚʳʩʠʪʴ ʧʫʪʸʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʣʠ ʧʦʠʩʢʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʥʦ ʦʥʘ ʝʩʪʴ ʚ ʣʶʙʦʤ 

ʩʣʫʯʘʝ. 

 

ʉʠʪʫʘʮʠʷ ʩ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʤʠ ʠʥʘʷ, ʧʦʩʢʦʣʴʢʫ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʣʶʙʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ ʚ ʠʥʪʝʨʥʝʪʝ. ʂʘʢ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʵʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟ-

ʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʪ. ʝ. ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ (ʥʘʧʨʠʤʝʨ, ʪʘʙʣʠʮʳ ʠʟ ʠʥʪʝʨʥʝʪʘ), ʧʦʣʫ-

 
1 ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʯʸʪʢʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ, ʯʴʷ ʩʪʨʫʢʪʫʨʘ ʠ ʧʦʚʪʦʨʷʝʤʘʷ ʤʦʜʝʣʴ ʦʙʣʝʛʯʘʶʪ 

ʧʦʠʩʢ ʪʘʢʠʭ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʜʘʥʥʳʝ, ʯʴʶ ʩʪʨʫʢʪʫʨʫ ʥʝʣʴʟʷ 
ʣʝʛʢʦ ʦʪʥʝʩʪʠ ʢ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʦʜʝʣʠ ʠʣʠ ʪʠʧʫ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʧʠʩʢ ʚ ʪʘʢʠʭ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʣʴʥʳʡ ʪʝʢʩʪ, ʘʫʜʠʦ, 
ʚʠʜʝʦ, ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ). ʇʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʜʘʥʥʳʝ, ʯʴʷ ʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʠʯ-
ʥʦ (ʥʘʧʨʠʤʝʨ, ʜʦʢʫʤʝʥʪʳ ʚ ʬʦʨʤʘʪʝ XML). 
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ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ (XML2, ʥʘʧʨʠʤʝʨ ʪʚʠʪʳ) ʠʣʠ ʚʦʚʩʝ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ (ʚʩʸ ʦʩʪʘʣʴʥʦʝ). ʕʪʠ 

ʜʘʥʥʳʝ ʥʝʧʨʝʨʳʚʥʦ ʛʝʥʝʨʠʨʫʶʪʩʷ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚ ʠʥʪʝʨʥʝʪʝ, ʢʦʪʦʨʳʝ 

ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʯʪʦ ʚʳʥʫʞʜʘʝʪ ʝʛʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʩʙʦʨ ʜʘʥʥʳʭ. ʇʦʩʢʦʣʴʢʫ ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʭ ʤʦʞʝʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʤʝʥʷʪʴʩʷ, ʜʣʷ ʠʭ 

ʭʨʘʥʝʥʠʷ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠʟ ʩʝʪʠ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʣʷʮʠʦʥʥʳʝ ʧʘʨʘʜʠʛʤʳ (ʢʦʪʦʨʳʤ 

ʥʫʞʥʘ ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʠ ʦʧʨʝʜʝʣʸʥʥʘʷ ʩʪʨʫʢʪʫʨʘ). ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʙʳʣʠ ʨʘʟʨʘʙʦ-

ʪʘʥʳ ʧʘʨʘʜʠʛʤʳ NoSQL3. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʯʝʩʪʚʦ ʪʘʢʠʭ ʜʘʥʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʚʳʷʚʣʷʪʴ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ (ʜʫʙʣʠʨʦʚʘʥʠʝ, ʥʝʜʦʩʪʘʶʱʠʝ ʜʘʥʥʳʝ, ʦʧʝʯʘʪʢʠ, ʩʠʥʦʥʠʤʳ ʠ 

ʧʨʦʯʝʝ), ʘ ʪʘʢʞʝ ʦʪ ʦʭʚʘʪʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʠ ʠʟʤʝʨʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʝʨʝʜʢʦ 

ʜʣʷ ʩʦʯʝʪʘʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʥʘʜʸʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʥʝ ʚʣʘʜʝʣʴʮʘ ʜʘʥʥʳʭ. ɺ ʟʘʢʣʶʯʝʥʠʝ, ʠʥ-

ʪʝʨʥʝʪ-ʜʘʥʥʳʝ ʥʝ ʦʙʣʘʜʘʶʪ ʚʥʫʪʨʝʥʥʝʡ ʮʝʥʥʦʩʪʴʶ ï ʠʭ ʮʝʥʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥ-

ʥʳʭ ʦʧʠʩʘʪʴ ʠ ʦʙʲʷʩʥʠʪʴ ʠʟʫʯʘʝʤʦʝ ʷʚʣʝʥʠʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʝ ʩʳʨʳʝ, ʘ ʠʭ 

ʮʝʥʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥʘ ʠʣʠ ʦʪʢʨʳʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

 

ʀʥʪʝʨʥʝʪ-ʜʘʥʥʳʝ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʢʫʩʢʦʤ ʛʨʘʥʠʪʘ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʩʢʫʣʴʧʪʦʨʫ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʫʶ ʬʦʨʤʫ ʩʢʫʣʴʧʪʦʨ ʭʦʯʝʪ ʧʨʠʜʘʪʴ ʛʨʘʥʠʪʫ, ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ ʠʣʠ ʟʫʙʠʣʦ. 

 

ʕʪʠ ʦʪʣʠʯʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʭ, ʚ ʧʨʦʪʠʚʦʚʝʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʤ, ʤʦʛʫʪ ʚʳʥʫʜʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ: ʧʝʨʝʡʪʠ ʦʪ ʧʦʜʭʦʜʘ ʥʘ ʦʩ-

ʥʦʚʝ ʤʦʜʝʣʠ ʩ ʥʠʩʭʦʜʷʱʠʤ ʧʨʦʮʝʩʩʦʤ ʢ ʚʦʩʭʦʜʷʱʝʤʫ ʤʝʪʦʜʫ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʝ 1.1. 

ʈʀʉ. 1.1. ʉʄɽʅɸ ʇɸʈɸɼʀɻʄʓ ï ʆʊ ʅʀʉʍʆɼʗʑɽʁ ʂ ɺʆʉʍʆɼʗʑɽʁ 

 
 

 
2 ʈʘʩʰʠʨʷʝʤʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠ (XML) ī ʵʪʦ ʷʟʳʢ ʨʘʟʤʝʪʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʘʙʦʨ ʧʨʘʚʠʣ ʢʦʜʠʨʦʚʢʠ ʜʦʢʫʤʝʥʪʦʚ ʚ ʬʦʨʤʘʪʝ, 

ʧʨʠʛʦʜʥʦʤ ʢʘʢ ʜʣʷ ʨʫʯʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 
3 NoSQL (çʥʝ ʪʦʣʴʢʦ SQLè) ï ʵʪʦ ʨʘʩʪʫʱʝʝ ʜʚʠʞʝʥʠʝ ʚ ʧʦʜʜʝʨʞʢʫ ʭʨʘʥʝʥʠʷ ʠ ʟʘʧʨʘʰʠʚʘʥʠʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ʈʦʣʴ NoSQL ʚ ʢʦʥʪʝʢʩʪʝ ʀʉʈʊ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʛʣʘʚʝ 2. 

https://en.wikipedia.org/wiki/Markup_language
https://en.wikipedia.org/wiki/Electronic_document
https://en.wikipedia.org/wiki/File_format
https://en.wikipedia.org/wiki/Human-readable_medium
https://en.wikipedia.org/wiki/Machine-readable_data
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ɻʝʥʝʨʘʣʴʥʳʡ ʨʝʛʣʘʤʝʥʪ ʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʨʳʥʦʢ ʪʨʫʜʘ 

ɻʝʥʝʨʘʣʴʥʳʡ ʨʝʛʣʘʤʝʥʪ ʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ (GDPR) ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʚ ʤʘʝ 

2018 ʛʦʜʘ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ. ʆʥ ʩʪʘʣ ʧʝʨʚʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʶ ʦʙʨʘʱʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. GDPR ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦ-

ʛʜʘ ʜʘʥʥʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʧʝʨʩʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʠʥʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪ 

ʧʝʨʩʦʥʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʫʙʲʝʢʪʘ (ʥʘʧʨʠʤʝʨ, ʜʘʥʥʳʝ ʨʝʟʶʤʝ, ʣʠʯʥʳʝ ʠʥʪʝʨʝʩʳ, ʧʨʦ-

ʰʣʳʡ ʢʘʨʴʝʨʥʳʡ ʧʫʪʴ ʠʣʠ ʣʠʯʥʳʝ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ), ʀʉʈʊ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʪʘʢʠʝ ʜʘʥʥʳʝ, 

ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʵʪʦʛʦ ʨʝʛʣʘʤʝʥʪʘ. 

 

ʇʦ ʩʫʪʠ, ʮʝʣʴ GDPR ï ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʘʚ ʩʫʙʲʝʢʪʘ ʜʘʥʥʳʭ ʠ ʧʦʚʳʩʠʪʴ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠʣʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʠʭ. ʈʝʛʣʘʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʩʬʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

 

ƴ ɺʦ-ʧʝʨʚʳʭ, ʧʨʘʚʦ ʩʫʙʲʝʢʪʘ ʜʘʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʩʦʙʨʘʥʥʦʡ ʦ ʥʸʤ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʢʦʤʧʘʥʠʷʤʠ ʠ ʦʨʛʘ-

ʥʠʟʘʮʠʷʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʪʘʢʠʝ ʜʘʥʥʳʝ. 

ƴ ɺʦ-ʚʪʦʨʳʭ, ʣʠʮʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ 

(ʦʙʨʘʙʦʪʯʠʢʠ ʜʘʥʥʳʭ), ʜʦʣʞʥʳ ʫʚʝʜʦʤʣʷʪʴ ʩʫʙʲʝʢʪʦʚ ʜʘʥʥʳʭ ʦ ʬʘʢʪʝ ʩʙʦʨʘ ʜʘʥʥʳʭ 

(ʩʪʘʪʴʠ 13ï15). 

ƴ ɺ ʪʨʝʪʴʠʭ, ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʥʷʪʠʝ ʦʙʟʦʨʥʦʩʪʠ (ʧʨʦʟʨʘʯʥʦʩʪʠ), ʯʪʦ ʚʳʥʫʞʜʘʝʪ 

ʦʙʨʘʙʦʪʯʠʢʘ ʜʘʥʥʳʭ ʦʙʨʘʱʘʪʴʩʷ ʩ ʥʠʤʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʘ ʦʙʟʦʨʥʦʩʪʠ (ʩʪʘʪʴʷ 5, 

Ä1a) ʧʫʪʝʤ ʦʙʦʟʨʠʤʦʡ ʦʙʨʘʙʦʪʢʠ (ʩʪʘʪʴʷ 13, 2 ʠ 14, Ä2), ʠ ʫʚʝʜʦʤʣʷʪʴ ʩʫʙʲʝʢʪʘ ʦ ʧʨʠʤʝʥʝ-

ʥʠʠ ʢ ʝʛʦ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʩʪʘ-

ʪʴʷ 22). ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʪʴʷʤʠ 13 ʠ 14 ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʠʣʠʨʦ-

ʚʘʥʠʷ, ʩʫʙʲʝʢʪ ʜʘʥʥʳʭ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ çʧʦʣʥʦʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʦʛʠʢʝ ʨʘʙʦʪʳ ʵʪʦʡ 

ʩʠʩʪʝʤʳè. 

 

ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʪʦ ʪʘʢʞʝ ʢʘʩʘʝʪʩʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʜʧʨʦʛʨʘʤʤ ʠʟʚʣʝʯʝʥʠʷ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʛʨʫʟʢʠ (ETL)4 , ʢʦʪʦʨʳʝ ʠʟʚʣʝʢʘʶʪ ʜʘʥʥʳʝ, ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʠʭ ʠʟ ʦʜʥʦʛʦ 

 
4 ETL ï ʵʪʦ ʧʦʜʭʦʜ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʟʘʜʘʯʠ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʪʢʨʳ-

ʪʠʷ ʟʥʘʥʠʡ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ (ʆɿɹɼ). ɼʘʥʥʳʝ, ʠʟʚʣʝʯʸʥʥʳʝ ʠʟ ʩʠʩʪʝʤʳ-ʠʩʪʦʯʥʠʢʘ, ʧʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʚ ʭʨʘʥʠʣʠʱʝ ʧʦʜʚʝʨʛʘʶʪ-
ʩʷ ʩʝʨʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʠ ʦʯʠʩʪʢʠ. 

 

ɺʦʧʨʦʩ ï ʦʪʚʝʪ 

 
ɺ ʩʚʷʟʠ ʩ ʦʛʨʦʤʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ/ʪʝʢʩʪʦʚ ʢʘʞʝʪʩʷ, 

ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ ʧʦ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʠʭ ʢʘʯʝʩʪʚʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʊʘʢ ʣʠ ʵʪʦ? 

 

ɺʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ (ʠ ʦʯʠʩʪʢʝ) ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʭ ʜʦ 

ʩʠʭ ʧʦʨ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʳʤ. ʂʪʦ-ʪʦ ʩʯʠʪʘʝʪ, ʯʪʦ ʩ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʤʠ ʩʣʝʜʫʝʪ ʦʙʨʘ-

ʱʘʪʴʩʷ, ʢʘʢ ʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʘ ʢʪʦ-ʪʦ ï ʯʪʦ ʧʨʠʥʮʠʧ 

çʤʫʩʦʨ ʥʘ ʚʭʦʜʝ ï ʤʫʩʦʨ ʥʘ ʚʳʭʦʜʝè ʢ ʙʦʣʴʰʠʤ ʜʘʥʥʳʤ ʥʝ ʧʨʠʤʝʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʬʘʢ-

ʪʦʨʦʤ ʫʩʪʨʘʥʝʥʠʷ ʰʫʤʘ ʚʳʩʪʫʧʘʝʪ ʠʭ ʦʙʲʸʤ. ʀʟ ʥʘʰʝʛʦ ʦʧʳʪʘ, ʢʘʯʝʩʪʚʦ ʙʦʣʴʰʠʭ ʜʘʥ-

ʥʳʭ ʟʘʚʠʩʠʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʥʘʜʸʞʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʨʘʥʞʠʨʦʚʘʥʠʝ. ʇʨʠʤʝʥʷʪʴ ʤʦʞʥʦ ʣʶʙʳʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ: ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ (ʢʦʛʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʝʣʴ ʜʘʥʥʳʭ) ʠʣʠ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʝ (ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʚʳʙʨʦʩʳ ʠ ʫʩʪʨʘʥʠʪʴ ʰʫʤʳ). 
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ʬʦʨʤʘʪʘ ʚ ʜʨʫʛʦʡ ʠ, ʥʘʢʦʥʝʮ, ʟʘʛʨʫʞʘʶʪ ʦʙʨʘʙʦʪʘʥʥʳʝ ʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʚ ʭʨʘʥʠʣʠ-

ʱʘ ʜʣʷ ʮʝʣʝʡ ʘʥʘʣʠʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʢʣʶʯʝʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʣʠ ʦʙʱʝʛʦ ʙʠʟʥʝʩ-ʧʦʢʘʟʘʪʝʣʷ, ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ, ʢʘʢʘʷ 

ʠʤʝʥʥʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʫʙʲʝʢʪʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʠ (ʧʝʨʩʦʥʘʣʴʥʳʭ) ʜʘʥʥʳʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʳʥʢʦʤ ʪʨʫʜʘ. ɻʨʫʙʦ ʛʦʚʦʨʷ, ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʙʨʘʙʦʪʯʠʢ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʦʙʝʩʧʝ-

ʯʠʪʴ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʩʣʝʜʫʶʱʝʝ: (i) ʯʪʦ ʩʫʙʲʝʢʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ ʜʘʥʥʳʝ, ʥʝʚʦʟʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʥʠ ʧʨʷʤʦ, ʥʠ ʢʦʩʚʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʝʛʦ ʠʤʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ, ʜʘʥʥʳʝ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ, ʦʥʣʘʡʥ-ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʭʘʨʘʢʪʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʝʛʦ ʬʠʟʠʯʝʩʢʦʡ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ, ʛʝʥʝʪʠʯʝʩʢʦʡ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʠʣʠ ʩʦʮʠʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ (ʩʪʘʪʴʷ 4); (ii) ʯʪʦ 

ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʟʘʢʦʥʥʦ, ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʧʨʦʟʨʘʯʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʙʲʝʢʪʫ ʜʘʥʥʳʭ 

(ʩʪʘʪʴʷ 5); ʠ (iii) ʯʪʦ ʜʘʥʥʳʝ, ʩʦʙʠʨʘʝʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʳʭ, ʷʚʥʳʭ ʠ ʟʘʢʦʥʥʳʭ ʮʝʣʝʡ, ʥʝ ʧʦʜ-

ʚʝʨʛʘʶʪʩʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ, ʧʨʦʪʠʚʦʨʝʯʘʱʝʡ ʵʪʠʤ ʮʝʣʷʤ (ʩʪʘʪʴʷ 5). 

1.2 ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ɸʈʊ 

ʇʨʠʯʠʥʘ ʨʘʩʪʫʱʝʛʦ ʠʥʪʝʨʝʩʘ ʢ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʟʤʝʨʷʪʴ ʧʘʨʘʤʝʪʨʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʟʜʘʚʘʪʴ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʠʭ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʨʝʟʫʣʴʪʘ-

ʪʠʚʥʦʩʪʴ (ʩʤ., ʥʘʧʨʠʤʝʨ, [14]). ʕʪʦ ʦʯʝʥʴ ʦʙʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʠʤʦ ʠ ʢ ʨʳʥʢʫ 

ʪʨʫʜʘ. ʆʜʥʘʢʦ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ ʚʦʧʨʦʩʳ ʦ ʪʦʤ, ʯʪʦ ʞʝ ʪʘʢʦʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʯʪʦ ʜʝʣʘʝʪ, ʘ ʯʪʦ ʥʝ ʜʝʣʘʝʪ ʠʭ ʙʦʣʴʰʠʤʠ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʧʨʦʙʣʝʤ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. 

ʈʀʉ. 1.2. ʂʃʖʏɽɺʓɽ ʕʃɽʄɽʅʊʓ, ʉʇʆʉʆɹʉʊɺʋʖʑʀɽ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʖ ɹʆʃʔʐʀʍ ɼɸʅ-
ʅʓʍ 

 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʦʙʱʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʳʪʘʣʦʩʴ ʥʘʡʪʠ ʦʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ, ʧʨʠʤʝʥʷʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ çʤʦʜʝʣʠè ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʟʥʘʢʘʭ (ʠʣʠ ʧʷʪʴ çVè), ʢʦʪʦʨʳ-

ʤʠ ʜʦʣʞʥʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʧʦʜʭʦʜʳ ʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ, ʥʦ ʟʜʝʩʴ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ ʧʷʪʠ 

çVè, ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʜʣʷ ʩʬʝʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʚ ʨʘʟʨʝʟʝ 

ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ: ʦʙʲʸʤʘ, ʙʳʩʪʨʦʪʳ, ʤʥʦʛʦʦʙʨʘʟʠʷ, ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʮʝʥʥʦʩʪʠ (ʧʨʠʤ. 

ʧʝʨ. ï ʦʪ ʘʥʛʣ. çvolumeè, çvelocityè, çvarietyè, çveracityè ʠ çvalueè, ʦʪʢʫʜʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʟʚʘ-

ʥʠʝ ʤʦʜʝʣʠ ʧʷʪʠ çVè). 

 

ʆʙʲʸʤ. ɺ 2017 ʛʦʜʫ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʦʢʦʣʦ 4 ʤʣʨʜ. ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʢʦʣʠʯʝ-

ʩʪʚʦ ʨʘʩʪʸʪ ʚʩʸ ʙʳʩʪʨʝʝ ʠ ʙʳʩʪʨʝʝ: ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʩʪʠʛʣʦ ʦʜʥʦʛʦ ʤʠʣʣʠʘʨʜʘ ʚ 

2005 ʛʦʜʫ, ʜʚʫʭ ʤʠʣʣʠʘʨʜʦʚ ï ʚ 2010 ʛʦʜʫ, ʠ ʪʨʸʭ ʤʠʣʣʠʘʨʜʦʚ ï ʚ 2014 ʛʦʜʫ. ʆʢʦʣʦ 40 % ʥʘʩʝ-

ʣʝʥʠʷ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ. ɺ 2018 ʛʦʜʫ ʩʫʱʝʩʪʚʦʚʘʣʦ ʦʢʦʣʦ 2 ʤʣʨʜ. ʘʢʪʠʚʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ 
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(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ çʛʣʫʙʠʥʥʦʡ ʩʝʪʠè, ʪ. ʝ. ʩʪʨʘʥʠʮ, ʢʦʪʦʨʳʝ ʥʝ ʠʥʜʝʢʩʠʨʫʶʪʩʷ ʧʦʠʩʢʦʚʳʤʠ ʩʠ-

ʩʪʝʤʘʤʠ), ʘ ʢʘʞʜʫʶ ʤʠʥʫʪʫ ʩʦʚʝʨʰʘʣʦʩʴ ʙʦʣʝʝ 3,5 ʤʣʨʜ. ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʚ Google5. ʂʘʞ-

ʜʫʶ ʩʝʢʫʥʜʫ ʚ ʩʝʪʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʙʦʣʴʰʝ ʜʘʥʥʳʭ, ʯʝʤ ʭʨʘʥʠʣʦʩʴ ʚʦ ʚʩʸʤ ʠʥʪʝʨʥʝʪʝ ʢʘʢʠʭ-ʪʦ 

20 ʣʝʪ ʥʘʟʘʜ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ ʜʘʸʪ ʢʦʤʧʘʥʠʷʤ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʠʨʘʪʴ ʵʪʠ 

ʜʘʥʥʳʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʥʠʤʘʪʴ ʣʫʯʰʠʝ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʚʦʝʛʦ ʙʠʟ-

ʥʝʩʘ. ʂ ʧʨʠʤʝʨʫ, ʩʝʪʴ ʩʫʧʝʨʤʘʨʢʝʪʦʚ Walmart, ʧʦ ʦʮʝʥʢʘʤ, ʤʦʞʝʪ ʝʞʝʯʘʩʥʦ ʩʦʙʠʨʘʪʴ ʦʢʦʣʦ 

2,5 ʧʝʪʘʙʘʡʪ (ʪ. ʝ. 2,5 ʢʚʘʜʨʠʣʣʠʦʥʘ ʙʘʡʪ) ʜʘʥʥʳʭ ʦʙ ʦʧʝʨʘʮʠʷʭ ʩʚʦʠʭ ʧʦʢʫʧʘʪʝʣʝʡ. ʍʦʪʷ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʦʙʲʸʤ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠʟʤʝʨʷʝʪʩʷ ʚ ʙʘʡʪʘʭ, ʯʪʦ ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʩ ʛʝ-

ʥʝʨʠʨʫʝʤʳʤʠ ʩʠʩʪʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʜʘʥʥʳʤʠ (ʥʘʧʨʠʤʝʨ, ʟʘʧʠʩʷʤʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʪʨʘʥ-

ʟʘʢʮʠʷʤʠ), ʵʪʘ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʤʘʩʰʪʘʙʦʚ. ɺ ʩʬʝʨʝ ʨʳʥʢʘ ʪʨʫʜʘ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟ-

ʤʝʨʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʨʘʥʥʳʭ ʟʘʧʠʩʝʡ ʠʣʠ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʧʨʦʩʦʤ ʠ ʧʨʝʜʣʦ-

ʞʝʥʠʝʤ, ʠʣʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʳʥʢʘ ʪʨʫʜʘ. 

ɹʳʩʪʨʦʪʘ. ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʟʥʘʯʘʝʪ ʩʢʦʨʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʘʥʥʳʭ, ʠʣʠ, ʚ ʩʣʫʯʘʝ ɸʈʊ, 

ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ ʩʙʦʨ. ʕʪʠ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪ ʠʟ ʩʪʦʨʦʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʨʝʰʠʪʴ ʘʚʪʦʥʦʤʥʳʡ ʠʭ ʩʙʦʨ ʧʨʠ ʧʦʤʦʱʠ (i) ʠʥʪʝʨʬʝʡʩʦʚ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ (API)6, (ii) ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʤʳʭ ʧʘʢʝʪʥʳʭ ʧʨʦʮʝʜʫʨ ʠʣʠ (iii) ʚʳʧʦʣʥʷʝʤʦ-

ʛʦ ʧʦʯʪʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʙʭʦʜʘ ʢʦʥʪʝʥʪʘ ʠʣʠ ʩʢʨʝʡʧʠʥʛʘ7 ʠʩʪʦʯʥʠʢʘ ʠ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ 

ʯʝʨʝʟ ʢʦʨʦʪʢʠʝ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ, ʯʝʤ ʤʝʥʴʰʝ ʯʘʩʪʦʪʘ 

ʩʙʦʨʘ ʜʘʥʥʳʭ, ʪʝʤ ʙʦʣʴʰʠʡ ʦʙʲʸʤ ʧʨʠʭʦʜʠʪʩʷ ʩʦʙʠʨʘʪʴ, ʘ ʟʥʘʯʠʪ ʥʫʞʥʦ ʙʦʣʴʰʝ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʨʝʩʫʨʩʦʚ ʭʨʘʥʝʥʠʷ. 

 

ʄʥʦʛʦʦʙʨʘʟʠʝ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʦʙʦʟʥʘʯʘʝʪ ʤʥʦʛʦʦʙʨʘʟʠʝ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʘʟ-

ʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1.1. ʀʩʪʦʯʥʠʢʠ ʙʳʚʘʶʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ, ʧʦʣʫ-

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠʣʠ ʚʦʚʩʝ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ. ɺ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʠʭ 

ʦʙʲʸʤʦʚ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʣʝʢʩʠʢʦʥʳ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʪʣʠʯʘʶʪʩʷ, ʘ ʧʦ-

ʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʜʘʥʥʳʭ. 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʫʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʪʦʯʥʳʤ ʠʣʠ ʚʝʨʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʥʘʙʦʨ 

ʜʘʥʥʳʭ. ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʢʘʯʝʩʪʚʦ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʭ ʥʝʣʴʟʷ ʠʟʤʝʥʠʪʴ ʥʘ ʫʨʦʚʥʝ ʠʩʪʦʯʥʠ-

ʢʘ. ɺʤʝʩʪʦ ʵʪʦʛʦ, ʠʭ ʦʮʝʥʠʚʘʶʪ ʥʘ ʵʪʘʧʘʭ ʩʙʦʨʘ ʠ ʭʨʘʥʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʨʦʮʝʜʫʨ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʘʥʦʤʘʣʠʠ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ, ʜʫʙʣʠʨʦ-

ʚʘʥʠʝ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ï ʚʦʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʩʪʨʘʥʷʪʴ, ʯʪʦʙʳ 

ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ɺʧʦʣʥʝ ʧʦʥʷʪʥʦ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʜʘʥʥʳʭ ʚ 

ʦʧʨʝʜʝʣʸʥʥʦʤ ʠʩʪʦʯʥʠʢʝ, ʪʝʤ ʚʳʰʝ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʧʨʠʚʦʜʠʪ ʢ ʥʘʩʳʱʝʥʠʶ ʪʝʢʩʪʘ ʥʝʠʥʬʦʨʤʘʪʠʚʥʳʤ ʰʫʤʦʤ (ʥʘʧʨʠʤʝʨ, ʧʨʝʜʣʦ-

ʛʘʤʠ, ʪʝʨʤʠʥʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʦʪʥʦʰʝʥʠʷ ʢ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ, ʩʦʶʟʘʤʠ, ʘʙʙʨʝʚʠʘʪʫʨʘʤʠ, ʢʦʪʦ-

ʨʳʝ ʥʫʞʥʦ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ). ɺʩʝ ʵʪʠ ʧʨʦʙʣʝʤʳ ʥʫʞʥʦ ʨʝʰʠʪʴ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-

ʣʫʯʘʪʴ ʟʥʘʥʠʷ ʠʟ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʵʪʘʧʝ ʦʪʢʨʳʪʠʷ ʟʥʘʥʠʡ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ 

(ʆɿɹɼ). 

 

ʎʝʥʥʦʩʪʴ. ʅʘʢʦʥʝʮ, ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʮʝʥʥʦʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʬʝʨʳ ʠʣʠ ʮʝ-

 
5 ʀʩʪʦʯʥʠʢ: ʉʘʡʪ Internet Live Stats (www.Internetlivestats.com/) 
6 ɺ ʢʦʥʪʝʢʩʪʝ ʚʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ API ʦʟʥʘʯʘʝʪ ʥʘʙʦʨ ʧʨʦʮʝʜʫʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʩʝʨʚʝ-
ʨʦʤ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʯʸʪʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʢʦʤ-
ʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʝʨʚʝʨʦʤ. 
7 ʄʝʪʦʜ ʦʙʭʦʜʘ ʢʦʥʪʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʩ ʚʝʙ-ʩʘʡʪʦʚ ʢʘʢ ʝʩʪʴ, ʘ ʩʢʨʝʡʧʠʥʛ ʚʳʜʝʣʷʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʯʘʩʪʠ ʩʘʡ-

ʪʘ, ʩ ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ. ʇʦ ʩʫʪʠ, ʩʢʨʝʡʧʠʥʛ ʘʥʘʣʠʟʠʨʫʝʪ ʠ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʩʦʙʨʘʪʴ 
ʧʦʣʴʟʦʚʘʪʝʣʶ, ʘ ʦʙʭʦʜ ʢʦʥʪʝʥʪʘ ï ʧʨʦʩʪʦ ʩʦʙʠʨʘʝʪ ʚʩʸ ʩʦʜʝʨʞʠʤʦʝ ʩʘʡʪʘ. 

http://www.internetlivestats.com/
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ʣʠ. ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʝ ʥʝ ʦʙʣʘʜʘʶʪ ʩʦʙʩʪʚʝʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʮʝʥʥʦʩʪʴʶ. 

ʀʭ ʮʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʥʘʥʠʷʭ, ʠʟʚʣʝʢʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʫʪʸʤ ʘʥʘʣʠʟʘ ʜʣʷ ʦʙʲʷʩʥʝ-

ʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʝʥʦʤʝʥʘ, ʜʣʷ ʥʘʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʣʠ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥ-

ʥʦʛʦ ʨʝʰʝʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘ: ʥʘ 

ʵʪʦʤ ʵʪʘʧʝ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ ʯʘʩʪʴ ʟʥʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠʥʪʝʨʝʩ, ʘ ʢʘʢʘʷ ʥʝʪ. ɺ ʩʣʫʯʘʝ ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʠʥʪʝʨʥʝʪʝ ʦʙʲʷʚʣʝʥʠʡ ʦ ʨʘʙʦʪʝ ʩʦʠʩʢʘʪʝʣʷ ʙʫ-

ʜʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʜʘʥʥʦʡ ʚʘʢʘʥʩʠʠ, ʘ ʘʥʘ-

ʣʠʪʠʢ ʤʦʞʝʪ ʭʦʪʝʪʴ ʩʜʝʣʘʪʴ ʦʙʟʦʨ ʚʩʝʛʦ ʦʥʣʘʡʥʦʚʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʨʝʛʠʦʥʝ. 

ʆʜʥʠ ʠ ʪʝ ʞʝ ʟʥʘʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘ. 

ʈʀʉ. 1.3. ʄʆɼɽʃʔ ʇʗʊʀ çVè ɹʆʃʔʐʀʍ ɼɸʅʅʓʍ, ɸɼɸʇʊʀʈʆɺɸʅʅɸʗ ɼʃʗ ʇʈʀʄɽʅɽʅʀʗ ɺ 
ʂʆʅʊɽʂʉʊɽ ʈʓʅʂɸ ʊʈʋɼɸ 

 

 

 

ʇʨʝʚʨʘʱʝʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʶ ʨʳʥʢʘ ʪʨʫʜʘ 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚʦʧʨʦʩ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ ʠʟ (ʙʦʣʴʰʠʭ) ʜʘʥʥʳʭ ʨʳʥʢʘ ʪʨʫʜʘ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʨʠʩʫʥʦʢ 1.4 ʩʭʝʤʘʪʠʯʝʩʢʠ ʠʟʦʙʨʘʞʘʝʪ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘ-

ʙʦʪʦʡ ʩ ʀʈʊ, ʦ ʯʸʤ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʢʘʟʘʥʦ ʚ [15]. 

 

ʈʀʉ. 1.4. ʆʉʅʆɺʅʓɽ ʕʃɽʄɽʅʊʓ ʉʎɽʅɸʈʀʗ ʆʅʃɸʁʅʆɺʆɻʆ ʈʓʅʂɸ ʊʈʋɼɸ, ʇʆ-

ʊʈɽɹʅʆʉʊʀ ɿɸʀʅʊɽʈɽʉʆɺɸʅʅʓʍ ʃʀʎ ʀ ʇʈɽɼʃɸɻɸɽʄʓɽ ɼɽʁʉʊɺʀʗ 
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ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ, ʜʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʚ ʢʦʥʪʝʢʩʪʝ ʘʥʘʣʠʪʠʢʠ 

ʨʳʥʢʘ ʪʨʫʜʘ ï ʆɿɹɼ. ʇʨʦʮʝʩʩ ʆɿɹɼ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʰʘʛʦʚ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 1.5, ʚʟʷʪʦʤ ʠʟ [16], ʘ ʠʤʝʥʥʦ: ʚʳʙʦʨʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʦʮʝʥʢʠ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝʦʙʭʦʜʠʤʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ, 

ʤʦʜʠʬʠʮʠʨʫʷ ʪʝ ʠʣʠ ʠʥʳʝ ʟʘʜʘʯʠ ʠ ʰʘʛʠ. 
 

ʈʀʉ. 1.5. ʇʈʆʎɽʉʉ ʆɿɹɼ ʀ ʇʗʊʔ çVè ɹʆʃʔʐʀʍ ɼɸʅʅʓʍ, ɿɸɼɽʁʉʊɺʆɺɸʅʅʓɽ ʅɸ ʂɸɾɼʆʄ 
ʕʊɸʇɽ 

 

 

ʀʩʪʦʯʥʠʢ: ʥʘ ʦʩʥʦʚʝ ʨʠʩʫʥʢʘ ʠʟ [16]. 

 
ɺʳʙʦʨ. ʇʝʨʚʳʡ ʵʪʘʧ ï ʵʪʦ ʚʳʙʦʨ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. ʂʘʞʜʳʡ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢ ʥʫʞʥʦ ʦʮʝ-

ʥʠʪʴ ʠ ʨʘʥʞʠʨʦʚʘʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʥʫʞʥʦ 

ʫʯʝʩʪʴ ʜʘʪʫ ʧʫʙʣʠʢʘʮʠʠ ʚʘʢʘʥʩʠʠ, ʯʘʩʪʦʪʫ ʦʙʥʦʚʣʝʥʠʷ ʚʝʙ-ʩʘʡʪʘ, ʥʘʣʠʯʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ ʠ ʣʶʙʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʟʘʛʨʫʟʢʝ ʠʥʬʦʨʤʘʮʠʠ. ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʦʡ ʬʘʟʳ 

ʜʦʣʞʥʘ ʩʪʘʪʴ ʨʘʥʞʠʨʦʚʢʘ ʥʘʜʸʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚʩʝ 

ʧʷʪʴ çVè ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʪ. ʝ. ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʜʘʥʥʳʭ ʩʠʩʪʝʤʘʪʠ-

ʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʰʫʤ ʠ ʘʥʦʤʘʣʠʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʛʣʘʚʥʳʭ ʚʦʧʨʦʩʦʚ, ʩʪʦʷʱʠʭ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʝ-

ʨʝʜ ʵʢʩʧʝʨʪʘʤʠ ʨʳʥʢʘ ʪʨʫʜʘ: 

 

1. [ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ] ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʚ ʤʦʜʝʣʴ ʠʩʪʦʯʥʠ-

ʢʦʚ, ʠ ʢʘʢ ʠʟʚʣʝʯʴ ʠʟ ʥʠʭ ʵʪʠ ʢʨʠʪʝʨʠʠ (ʪ. ʝ. ʧʝʨʝʤʝʥʥʳʝ)? ʂʘʢ ʨʘʥʞʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ? 

2. [ʊʝʭʥʠʯʝʩʢʠʝ] ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʜʠʛʤʫ ʤʦʜʝʣʠ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʨʝʣʷʮʠʦʥʥʘʷ, ʜʦ-

ʢʫʤʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ, ʢʣʶʯ ï ʟʥʘʯʝʥʠʝ, ʛʨʘʬʦʚʘʷ) ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʭʨʘʥʝʥʠʷ 

ʦʛʨʦʤʥʳʭ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ? ʂʘʢ ʦʙʝʩʧʝʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʜʘʥʥʳʭ? ɺʦʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ API, ʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʢʨʝʡʧʝʨ ʠʣʠ ʦʙʭʦʜʯʠʢ ʢʦʥʪʝʥʪʘ? ʂʘʢʦʡ 

ʛʨʘʬʠʢ ʟʘʜʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʩʙʦʨʘ ʜʘʥʥʳʭ? 

3. [ɺʦʧʨʦʩʳ ʜʣʷ ʵʢʩʧʝʨʪʦʚ ʧʦ ʨʳʥʢʫ ʪʨʫʜʘ] ʂʘʢ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ? ʇʨʘʚʠʣʴʥʳʝ ʣʠ ʠʩ-
ʪʦʯʥʠʢʠ ʤʳ ʚʳʙʨʘʣʠ? 

 
ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʦʯʠʩʪʢʘ ʜʘʥʥʳʭ ʠ ʫʜʘʣʝʥʠʝ ʠʟ ʥʠʭ 

ʰʫʤʘ ʠʣʠ ʥʝʧʨʠʝʤʣʝʤʳʭ ʚʳʙʨʦʩʦʚ (ʝʩʣʠ ʝʩʪʴ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʩ ʥʝʜʦʩʪʘʶʱʠ-

ʤʠ ʜʘʥʥʳʤʠ ʠ ʬʫʥʢʮʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʜʫʙʣʠʨʫʶʱʠʭʩʷ ʟʘʧʠʩʝʡ (ʥʘʧʨʠʤʝʨ, ʜʫʙ-

ʣʠʢʘʪʦʚ ʚʘʢʘʥʩʠʡ ʠʣʠ ʚʘʢʘʥʩʠʡ ʩ ʥʝʜʦʩʪʘʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ). ɺʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʠ ʣʶʙʦʤ 

ʤʝʪʦʜʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ ʠʭ 

ʦʯʠʩʪʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʛʘʨʘʥʪʠʨʫʶʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ, ʪ. ʝ. çʩʪʝʧʝʥʴ, ʚ ʢʦʪʦʨʦʡ 

ʜʘʥʥʳʝ ʩʯʠʪʘʶʪʩʷ ʧʨʘʚʜʠʚʳʤʠ, ʨʝʘʣʴʥʳʤʠ ʠ ʥʘʜʸʞʥʳʤʠè (ʩʤ., ʥʘʧʨʠʤʝʨ, [12], [13], [17]). 

 



ɹʆʃʔʐʀɽ ɼɸʅʅʓɽ ɺ ʂʆʅʊɽʂʉʊɽ ɸʅɸʃʀʊʀʂʀ ʈʓʅʂɸ ʊʈʋɼɸ | 18 

 

ɺʳʷʚʣʝʥʠʝ ʜʫʙʣʠʨʫʶʱʠʭʩʷ ʚʘʢʘʥʩʠʡ ï ʜʘʣʝʢʦ ʥʝ ʣʸʛʢʘʷ ʟʘʜʘʯʘ. ɺʘʢʘʥʩʠʠ ʯʘʩʪʦ ʧʫʙʣʠʢʫʶʪ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʩʘʡʪʘʭ ʩʨʘʟʫ, ʠ ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ ʜʫʙʣʠʨʦʚʘʥʠʝʤ. ɸ ʚʦʪ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦ-

ʛʦ ʞʝ ʪʝʢʩʪʘ ʜʣʷ ʨʝʢʣʘʤʠʨʦʚʘʥʠʷ ʧʦʭʦʞʝʡ ʩʚʦʙʦʜʥʦʡ ʧʦʟʠʮʠʠ ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʥʝ ʷʚʣʷʝʪʩʷ. ɺ 

ʩʬʝʨʝ ʦʥʣʘʡʥʦʚʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʘʚʠʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʫʙʣʠʢʘʪʦʚ. ʕʪʘʧ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʤʦʛʘʝʪ 

ʫʤʝʥʴʰʠʪʴ ʩʣʦʞʥʦʩʪʴ ʩʮʝʥʘʨʠʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ, ʩʤʷʛʯʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʟʥʘʢʘ 

çʜʦʩʪʦʚʝʨʥʦʩʪʴè ʧʨʠ ʧʦʤʦʱʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʦʯʠʩʪʢʠ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ, ʥʘ 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʪʚʝʪʠʪʴ ʵʢʩʧʝʨʪʘʤ ʨʳʥʢʘ ʪʨʫʜʘ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ: 

 

1. [ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ] ʂʘʢ ʦʮʝʥʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ? ʂʘʢ ʠʟʤʝʨʠʪʴ ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ? ʂʘʢ 

ʦʮʝʥʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʳʭ? 

2. [ʊʝʭʥʠʯʝʩʢʠʝ] ʂʘʢ ʚʳʷʚʠʪʴ ʜʫʙʣʠʨʫʶʱʠʝʩʷ ʟʘʧʠʩʠ? ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʥʝʜʦʩʪʘʶʱʠʝ ʟʥʘʯʝʥʠʷ? 

3. [ɺʦʧʨʦʩʳ ʜʣʷ ʵʢʩʧʝʨʪʦʚ ʧʦ ʨʳʥʢʫ ʪʨʫʜʘ] ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʩʠʥʦʥʠʤʳ ʩʬʝʨʳ ʨʳʥʢʘ ʪʨʫʜʘ, 

ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ? ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʝʜʦʩʪʘ-

ʶʱʠʝ ʟʥʘʯʝʥʠʷ ʠ ʜʫʙʣʠʢʘʪʳ? 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʠ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩ ʮʝ-

ʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩ ʫʯʸʪʦʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʜʝʩʴ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʤʝʪʦʜʳ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʘ ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʥʘ ʧʦʠʩʢ ʠʥʚʘʨʠʘʥʪʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʣʷ ʜʘʥʥʳʭ. ʇʦʜʦʙʥʦ ʚʪʦʨʦʡ ʬʘʟʝ, ʥʘ ʵʪʘʧʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʥʠʞʘʝʪʩʷ 

ʩʣʦʞʥʦʩʪʴ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʷ. ʆʙʳʯʥʦ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʤʝʪʦʜʘ-

ʤʠ ETL, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʪʘʧʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥ-

ʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʆɿɹɼ. ɻʨʫʙʦ ʛʦʚʦʨʷ, ʧʨʠ ʧʦʤʦʱʠ ETL ʜʘʥʥʳʝ, ʠʟʚʣʝʯʸʥʥʳʝ ʠʟ ʩʠʩʪʝʤʳ-

ʠʩʪʦʯʥʠʢʘ, ʧʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʚ ʙʘʟʫ ʟʥʘʥʠʡ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʝʨʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʠʭ 

ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʠ ʦʯʠʩʪʢʠ. ʅʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʶʪ ʯʠʩʪʫʶ, 

ʯʸʪʢʦ ʦʧʨʝʜʝʣʸʥʥʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʤʥʦʛʦʦʙʨʘʟʠʷ. ʆʩʥʦʚʥʳʝ 

ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʪʚʝʪʠʪʴ ʵʢʩʧʝʨʪʘʤ ʨʳʥʢʘ ʪʨʫʜʘ ʥʘ ʵʪʘʧʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

1. [ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ] ʂʘʢ ʠʟʤʝʨʠʪʴ ʟʘʚʝʨʰʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʸʥʥʦʡ ʮʝʣʝʚʦʡ ʤʦʜʝʣʠ? ʉʦʭʨʘʥʷʝʪ 

ʣʠ ʮʝʣʝʚʘʷ ʤʦʜʝʣʴ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʳʭ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ETL? 

2. [ʊʝʭʥʠʯʝʩʢʠʝ] ʂʘʢ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʳʨʳʭ ʜʘʥʥʳʭ ʚ ʮʝʣʝʚʫʶ 

ʤʦʜʝʣʴ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ? 

3. [ɺʦʧʨʦʩʳ ʜʣʷ ʵʢʩʧʝʨʪʦʚ ʧʦ ʨʳʥʢʫ ʪʨʫʜʘ] ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʬʦʨʤʘʪ ʠ ʪʘʢʩʦʥʦʤʠʶ ʮʝʣʝʚʳʭ ʜʘʥʥʳʭ8? 

 
ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʎʝʣʴ ʵʪʦʛʦ ʵʪʘʧʘ ï ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʭʦʜʷ-

ʱʠʝ ʘʣʛʦʨʠʪʤʳ ʀʀ (ʥʘʧʨʠʤʝʨ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʨʝʛʨʝʩʩʠʷ, ʢʣʘʩʪʝʨʠʟʘʮʠʷ, 

ʬʠʣʴʪʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ) ʧʫʪʸʤ ʧʦʠʩʢʘ ʥʫʞʥʳʭ ʤʦʜʝʣʝʡ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ 

ʬʦʨʤʝ, ʠʩʭʦʜʷ ʠʟ ʮʝʣʠ ʘʥʘʣʠʟʘ. ɻʦʚʦʨʷ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦ, ʚ ʢʦʥʪʝʢʩʪʝ ɸʈʊ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʬʫʥʢʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʧʦʩʪʘʚʠʪ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ ʩ ʦʜʥʠʤ ʠʟ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʳʭ 

ʢʣʘʩʩʦʚ, ʦʙʳʯʥʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʢʩʪʘ (ʥʘʧʨʠʤʝʨ, ʥʘ ʦʩʥʦʚʝ 

ʦʥʪʦʣʦʛʠʠ ʠʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ). ʕʪʦʪ ʵʪʘʧ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʝʥ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʚ ʙʦʣʴʰʦʡ 

ʩʪʝʧʝʥʠ ʧʦʩʚʷʱʸʥ ʠʟʚʣʝʯʝʥʠʶ ʟʥʘʥʠʡ ʠʟ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʪʚʝ-

ʪʠʪʴ ʵʢʩʧʝʨʪʘʤ ʨʳʥʢʘ ʪʨʫʜʘ ʥʘ ʵʪʘʧʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ: 

 

1. [ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ] ʂʘʢ ʚʳʙʨʘʪʴ ʣʫʯʰʠʡ ʘʣʛʦʨʠʪʤ? ʂʘʢ ʥʘʩʪʨʦʠʪʴ ʠʭ ʧʘ-

ʨʘʤʝʪʨʳ? ʂʘʢ ʦʮʝʥʠʪʴ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ? ʂʘʢ ʧʨʠʤʝʥʠʪʴ ʝʛʦ ʚ ʙʦʣʴʰʦʤ ʤʘʩ-

 
8 ʅʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʭ ʪʘʢʩʦʥʦʤʠʡ, ʢʘʢ-ʪʦ ʄʉʂɿ, O*NET, SOC ʜʣʷ ʧʨʦʬʝʩʩʠʡ, ESCO ʜʣʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ, ʂɼɽʉ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʰʪʘʙʝ? 

2. [ɺʦʧʨʦʩʳ ʜʣʷ ʵʢʩʧʝʨʪʦʚ ʧʦ ʨʳʥʢʫ ʪʨʫʜʘ] ʂʘʢʠʝ ʟʥʘʥʠʷ ʦʪʙʠʨʘʪʴ, ʘ ʢʘʢʠʝ ʩʣʝʜʫʝʪ ʦʪʙʨʦ-

ʩʠʪʴ? ʂʘʢʦʚʘ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʨʳʥʢʘ ʪʨʫʜʘ? ʂʘʢʠʝ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʙʣʘʛʦʜʘʨʷ ɸʈʊ? ʂʘʢ ʦʙʲʷʩʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʮʝʩʩʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ? 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʦʮʝʥʢʘ. ʅʘ ʵʪʦʤ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚʠʟʫʘʣʴʥʘʷ ʧʘʨʘʜʠʛʤʘ 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʢʦʥʪʝʢʩʪʝ ɸʈʊ 

ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʦ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʧʦʥʠʤʘʥʠʶ 

ʜʘʥʥʳʭ ʠ ʝʛʦ ʛʣʘʚʥʫʶ ʮʝʣʴ. ʅʘʧʨʠʤʝʨ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʦ ʦʧʨʝ-

ʜʝʣʠʪʴ ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʦʬʝʩʩʠʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʩʪʥʦʩʪʠ; ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʩʦʩʨʝʜʦʪʦ-

ʯʠʪʴʩʷ ʥʘ ʤʦʥʠʪʦʨʠʥʛʝ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦ-

ʚʳʭ ʥʘʚʳʢʦʚ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʬʝʩʩʠʡ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʪʨʘʝʢʪʦʨʠʠ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʝʣʦʩʴ ʤʥʦʛʦ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʛʦʪʦ-

ʚʳʭ ʙʠʙʣʠʦʪʝʢ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʥʘʙʦʨʳ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʘʨʨʘʪʠʚʥʳʭ ʠ ʚʠʟʫʘʣʴ-

ʥʳʭ ʧʘʨʘʜʠʛʤ. ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ ʙʠʙʣʠʦʪʝʢʠ ʷʚʣʷʝʪʩʷ D3.js [18]. ʕʪʦ ʘʜʘʧʪʠʚʥʘʷ ʙʠʙ-

ʣʠʦʪʝʢʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʜʠʥʘʤʠʯʥʫʶ, ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʚʠ-

ʟʫʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ, ʜʘʞʝ ʚ ʢʦʥʪʝʢʩʪʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ (ʩʤ., ʥʘʧʨʠʤʝʨ, [19]). ʆʩʥʦʚʥʳʝ ʚʦʧʨʦ-

ʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʪʚʝʪʠʪʴ ʵʢʩʧʝʨʪʘʤ ʨʳʥʢʘ ʪʨʫʜʘ ʥʘ ʵʪʘʧʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʦʮʝʥʢʠ: 

 

1. [ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ] ʂʘʢ ʚʳʙʨʘʪʴ ʣʫʯʰʫʶ ʧʘʨʘʜʠʛʤʫ ʚʠʟʫʘʣʠʟʘʮʠʠ? ʂʘʢ 

ʚʳʙʨʘʪʴ ʧʦʭʦʜʷʱʫʶ ʤʦʜʝʣʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʣʷ ʪʝʭ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʳ ʭʦʪʠʤ ʚʠʟʫʘʣʠ-

ʟʠʨʦʚʘʪʴ? 

2. [ɺʦʧʨʦʩʳ ʜʣʷ ʵʢʩʧʝʨʪʦʚ ʧʦ ʨʳʥʢʫ ʪʨʫʜʘ] ʂʘʢ ʧʨʝʜʩʪʘʚʠʪʴ ʥʫʞʥʳʝ ʟʥʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘ? ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʪʨʘʝʢʪʦʨʠʠ ʚʠʟʫʘʣʴʥʦʡ ʥʘʚʠʛʘ-

ʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘ? ʂʘʢ ʧʦʣʫʯʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ (ʝʩʣʠ ʦʥʘ ʝʩʪʴ) ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʳʥʢʘ ʪʨʫʜʘ? ʂʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʥʠʷ ʦ ʨʳʥʢʝ ʪʨʫʜʘ ʚ ʧʨʠʢʣʘʜʥʳʭ ʮʝʣʷʭ? 

 

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʢʘʞʜʳʤ 

ʵʪʘʧʦʤ ʧʨʦʮʝʩʩʘ ʆɿɹɼ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʝʨʪʥʳʭ ʟʘʜʘʯ ʠ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʨʳʥʢʘ ʪʨʫʜʘ ï 

ʨʘʩʪʸʪ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʨʘʙʦʪʘ ʩ ʯʝʪʳʨʴʤʷ ʠʟ ʧʷʪʠ çVè ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʣʝʞʠʪ ʚ ʦʩʥʦʚʥʦʤ 

ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʢʩʧʝʨʪʫ ʧʦ ʚʦʧʨʦʩʘʤ ʨʳʥʢʘ ʪʨʫʜʘ ʦʩʪʘʸʪʩʷ ʨʘʟʦ-

ʙʨʘʪʴʩʷ ʩ ʧʷʪʳʤ ʧʨʠʟʥʘʢʦʤ, ʘ ʠʤʝʥʥʦ ʩ ʚʦʧʨʦʩʦʤ ʮʝʥʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 1.2 ʧʦʷʩʥʷʝʪ ʵʪʫ ʤʳʩʣʴ. ɺ ʥʝʡ ʤʳ ʧʨʠʚʦʜʠʤ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʨʳʥʢʘ ʪʨʫʜʘ 

ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʛʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʨʦ-

ʙʣʝʤʳ ʚ ʩʚʷʟʠ ʩ ʠʭ ʘʥʘʣʠʟʦʤ. 
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ʊɸɹʃʀʎɸ 1.2. ɺɸʈʀɸʅʊʓ ɸʅɸʃʀɿɸ ʈʓʅʂɸ ʊʈʋɼɸ 
 

ʕʣʝʤʝʥʪ ʜʘʥ-
ʥʳʭ 

ʀʩʪʦʯʥʠʢ ɺʳʛʦʜʳ ʊʨʫʜʥʦʩʪʠ 

ʇʨʦʬʝʩʩʠʠ 
ʠ ʫʤʝʥʠʷ: 
ƴ ʩʧʨʦʩ 

ƴ ʧʨʝʜʣʦ-
ʞʝʥʠʝ 

ƴ ʆʙʲʷʚ-

ʣʝʥʠʷ ʦ 

ʨʘʙʦʪʝ 

ƴ ʋʯʝʙʥʳʝ 
ʧʨʦʛʨʘʤʤʳ 

ƴ ɼʝʪʘʣʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ƴ ɸʢʮʝʥʪ ʪʦʣʴʢʦ ʥʘ ʚʘʞʥʦʤ 

ƴ ʍʘʨʘʢʪʝʨʥʳʡ ʣʝʢʩʠʢʦʥ 

ƴ ɺʥʠʤʘʥʠʝ ʪʝʨʤʠʥʘʤ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʨʳʥʢʝ, ʘ ʥʝ 

ʪʘʢʩʦʥʦʤʠʠ 

ƴ ɺʳʷʚʣʝʥʠʝ ʧʦʭʦʞʠʭ ʧʨʦʬʝʩʩʠʡ 

ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʤ ʫʤʝʥʠʷʤ 

ƴ ʉʙʦʨ ʜʘʥʥʳʭ 

ƴ ʈʘʟʣʠʯʝʥʠʝ ʪʝʨʤʠ-

ʥʦʚ/ʧʦʥʷʪʠʡ ʠ ʰʫʤʘ 

ƴ ʇʦʥʠʤʘʥʠʝ ʣʝʢʩʠʢʦʥʘ ʠ ʦʪʨʘʩʣʝ-

ʚʳʭ ʪʝʨʤʠʥʦʚ 

ƴ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ 

ʩʠʩʪʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʠ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʘʥʩ-

ʛʨʘʥʠʯʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 

ƴ ʄʥʦʛʦʷʟʳʢʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʋʤʝʥʠʷ ʙʫʜʫ-
ʱʝʛʦ ʠ ʥʦʚʳʝ 
ʥʘʨʦʞʜʘʶʱʠʝ-
ʩʷ ʧʨʦʬʝʩʩʠʠ 

ƴ ʆʙʲʷʚ-

ʣʝʥʠʷ ʦ 

ʨʘʙʦʪʝ 

ƴ ʋʯʝʙʥʳʝ 
ʧʨʦʛʨʘʤʤʳ 

ƴ ɸʢʮʝʥʪ ʥʘ ʦʞʠʜʘʥʠʷʭ ʨʳʥʢʘ ʪʨʫʜʘ 

ƴ ʆʧʨʝʜʝʣʝʥʠʝ ʙʫʜʫʱʠʭ ʠ 

ʥʳʥʝʰʥʠʭ ʪʝʥʜʝʥʮʠʡ ʠ ʜʠ-

ʥʘʤʠʢʠ 

ƴ ɸʥʘʣʠʟ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʤʝʞʜʫ 

ʢʘʥʜʠʜʘʪʘʤʠ ʠ ʥʦʚʳʤʠ ʧʨʦ-

ʬʝʩʩʠʷʤʠ/ʫʤʝʥʠʷʤʠ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝʥʠʷ 

ƴ ɺʳʷʚʣʝʥʠʝ ʧʦʭʦʞʠʭ ʧʨʦʬʝʩʩʠʡ 

ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʤ ʫʤʝʥʠʷʤ 

ƴ ʊʨʝʥʠʨʦʚʢʘ ʘʣʛʦʨʠʪʤʘ ʨʘʩʧʦʟʥʘ-

ʚʘʪʴ, ʢʦʛʜʘ ʪʝʨʤʠʥ ʦʟʥʘʯʘʝʪ 

ʥʘʚʳʢ ʠʣʠ ʫʤʝʥʠʝ 

ƴ ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʦʥʷʪʠʷ ʥʦʚʦʡ 

ʧʨʦʬʝʩʩʠʠ (ʩʢʦʣʴʢʦ ʨʘʟ ʥʫʞʥʦ 

ʨʘʟʤʝʩʪʠʪʴ ʦʙʲʷʚʣʝʥʠʝ ʦ ʨʘ-

ʙʦʪʝ ʠ ʩʢʦʣʴʢʦ ʜʦʣʞʥʳ ʧʨʦʩʫ-

ʱʝʩʪʚʦʚʘʪʴ ʪʘʢʠʝ ʦʙʲʷʚʣʝʥʠʷ, 

ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʛʦʚʦʨʠʪʴ ʦ 

ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʡ ʧʨʦʬʝʩʩʠʠ?) 

ʋʨʦʚʝʥʴ ʮʠʬ-
ʨʦʚʳʭ ʥʘʚʳ-
ʢʦʚ ʧʦ ʧʨʦ-
ʬʝʩʩʠʷʤ 

ƴ ʆʙʲʷʚ-

ʣʝʥʠʷ ʦ 

ʨʘʙʦʪʝ 

ƴ ʇʦʥʠʤʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦ-

ʩʪʠ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʚ ʧʨʦ-

ʬʝʩʩʠʷʭ 

ƴ ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʦʣʠʪʠʢʠ ʠ 

ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʩ 

ʦʞʠʜʘʥʠʷʤʠ ʨʳʥʢʘ ʪʨʫʜʘ 

ƴ ʊʨʝʥʠʨʦʚʢʘ ʘʣʛʦʨʠʪʤʘ ʧʦʥʠʤʘʪʴ, 

ʯʪʦ ʪʘʢʦʝ ʮʠʬʨʦʚʦʡ ʥʘʚʳʢ 

ƴ ɺʳʯʠʩʣʝʥʠʝ ʫʨʦʚʥʝʡ ʫʤʝʥʠʡ 

ʠ ʥʘʚʳʢʦʚ (ʚ ʪ.ʯ. ʤʝʞʣʠʯ-

ʥʦʩʪʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʥʝʮʠʬʨʦʚʳʭ ʫʤʝʥʠʡ) 

ʉʢʚʦʟʥʳʝ 
(ʠʣʠ ʤʝʞʣʠʯ-
ʥʦʩʪʥʳʝ, 
çʤʷʛʢʠʝè) 
ʫʤʝʥʠʷ (ʘʢʪʫ-
ʘʣʴʥʳʝ ʠ ʥʝ-
ʦʙʭʦʜʠʤʳʝ 
ʜʣʷ ʤʥʦʛʠʭ 
ʧʨʦʬʝʩʩʠʡ) 

ƴ ʆʙʲʷʚ-

ʣʝʥʠʷ ʦ 

ʨʘʙʦʪʝ 

ƴ ʋʯʝʙʥʳʝ 
ʧʨʦʛʨʘʤʤʳ 

ƴ ʇʦʥʠʤʘʥʠʝ ʚʣʠʷʥʠʷ 

ʩʢʚʦʟʥʳʭ ʫʤʝʥʠʡ ʥʘ ʨʳʥʦʢ 

ʪʨʫʜʘ 

ƴ ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʝʞʣʠʯʥʦʩʪʥʳʭ 

ʫʤʝʥʠʡ 

ƴ ʌʦʨʤʘʣʠʟʘʮʠʷ ʟʥʘʯʝʥʠʷ 

ʩʢʚʦʟʥʳʭ ʫʤʝʥʠʡ 

ƴ ʊʨʝʥʠʨʦʚʢʘ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦ-

ʟʥʘʚʘʪʴ ʩʢʚʦʟʥʳʝ ʫʤʝʥʠʷ ʚʦ 

ʚʩʝʭ ʠʭ ʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʤʦʛʫʪ 

ʥʘʟʳʚʘʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ 

(ʥʘʧʨʠʤʝʨ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, 

ʧʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚ-

ʥʦʩʪʝʡ) 

ʅʝʩʦʦʪʚʝʪ-
ʩʪʚʠʝ ʩʧʨʦʩʘ 
ʠ ʧʨʝʜʣʦʞʝ-
ʥʠʷ ʧʨʦʬʝʩ-
ʩʠʦʥʘʣʴʥʳʭ 
ʫʤʝʥʠʡ 

ƴ ʆʙʲʷʚ-

ʣʝʥʠʷ ʦ 

ʨʘʙʦʪʝ 

ƴ ʋʯʝʙʥʳʝ 
ʧʨʦʛʨʘʤʤʳ 

ƴ ʆʙʩʣʝʜʦ-
ʚʘʥʠʷ 

ƴ ʉʧʦʩʦʙʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʩʣʠʰ-

ʢʦʤ ʚʳʩʦʢʫʶ ʠʣʠ ʩʣʠʰʢʦʤ ʥʠʟ-

ʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʨʝʣʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʫʤʝʥʠʡ 

ƴ ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʣʠʪʠ-

ʢʠ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʝʛʦ ʪʝʥʜʝʥʮʠʷʤʠ ʠ 

ʜʠʥʘʤʠʢʦʡ 

ƴ ʇʦʤʦʱʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʨʘʝʢ-

ʪʦʨʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ƴ ʉʙʦʨ ʜʘʥʥʳʭ 

ƴ ʆʯʠʩʪʢʘ ʠ ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ 

ƴ ʇʦʩʪʨʦʝʥʠʝ ʠ ʚʳʙʦʨ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʦʡ ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ 

ƴ ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʥʘ ʨʘʟʥʳʭ ʜʝ-

ʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʨʦʚʥʷʭ 
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ɺʦʧʨʦʩ ï ʦʪʚʝʪ. ʇʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʩʠʣʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 
 
ʂʘʢ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʫʤʝʥʠʷʭ (ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ)? ʂʘʢʠʝ ʘʩʧʝʢʪʳ 

ʤʝʪʦʜʦʣʦʛʠʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʢʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ ʦʭʚʘʪ ʠ ʛʣʫʙʠʥʘ ʘʥʘʣʠʟʘ? 

ʉʫʱʝʩʪʚʫʶʪ ʣʠ ʧʨʠʤʝʨʳ ʫʣʫʯʰʝʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʫʤʝʥʠʷʭ ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ? 

 
ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʫʤʝʥʠʷʭ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ ʪʝ, ʯʪʦ ʧʦʣʫ-

ʯʝʥʳ ʠʟ ʨʘʟʤʝʱʸʥʥʳʭ ʚ ʠʥʪʝʨʥʝʪʝ ʚʘʢʘʥʩʠʡ, ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ 

ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʨʦʤʝ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʮʝʥʠʪʴ 

ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʩʧʨʦʩ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʫʤʝʥʠʷ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʬʝʩʩʠʠ, ʦʪʨʘʩʣʠ ʠ ʨʝʛʠʦʥʘ. ʏʪʦʙʳ ʦʪʩʣʝ-

ʜʠʪʴ ʵʪʠ ʨʘʟʣʠʯʠʷ, ʥʫʞʥʦ ʦʙʣʘʜʘʪʴ ʦʯʝʥʴ ʧʦʜʨʦʙʥʦʡ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʠ, ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ. ɺʦ-ʧʝʨʚʳʭ, ʜʘʥ-

ʥʳʝ ʥʫʞʥʦ ʧʨʠʚʷʟʘʪʴ ʢ ʧʨʦʬʝʩʩʠʠ/ʦʪʨʘʩʣʠ/ʨʝʛʠʦʥʫ. ɺʦ-ʚʪʦʨʳʭ, ʫʤʝʥʠʷ ʥʫʞʥʦ ʨʘʩʧʨʝʜʝ-

ʣʠʪʴ ʧʦ ʧʦʥʷʪʥʦʡ ʪʘʢʩʦʥʦʤʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʥʘʣʠʟʘ. ɺ-ʪʨʝʪʴʠʭ, ʯʪʦʙʳ 

ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ, ʪʨʝ-

ʙʫʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʷʜʳ ʜʘʥʥʳʭ. 

 
ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʷʭ. ɺ ʉʦʝʜʠʥʸʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ (ʉʐɸ) ʫʥʠʚʝʨʩʠʪʝʪʳ 

ʠʟʚʣʝʢʘʶʪ ʠʟ ʨʘʟʤʝʱʸʥʥʳʭ ʚ ʠʥʪʝʨʥʝʪʝ ʚʘʢʘʥʩʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʤʝʥʠʷʭ ʠ ʩ ʝʸ ʧʦʤʦ-

ʱʴʶ ʧʨʝʜʚʠʜʷʪ ʪʝʥʜʝʥʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʢʦʨʨʝʢʪʠʨʫʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩ 

ʫʯʸʪʦʤ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ. 
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ɺʦʧʨʦʩ ï ʦʪʚʝʪ 
 
ʂʘʢ ʤʦʞʥʦ ʥʘʣʘʜʠʪʴ ʫʩʧʝʰʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ-ʚʣʘʜʝʣʴʮʘʤʠ ʜʘʥʥʳʭ ʠ ʨʝʝʩʪʨʦʚ? ʂʘʢ ʧʨʝʦʜʦʣʝʪʴ ʩʢʝʧʪʠʮʠʟʤ 

ʠ ʦʧʘʩʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʥʦʚʠʟʥʦʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ? ɽʩʪʴ ʣʠ ʭʦʨʦʰʠʝ ʧʨʠʤʝʨʳ ʪʘʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ?  

 

ʅʘʰ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʝ ʫʤʘʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ 

ʚʘʞʥʦʩʪʠ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʠ ʪʝʥʜʝʥʮʠʡ 

ʨʳʥʢʘ ʪʨʫʜʘ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠ-

ʪʠʯʝʩʢʠʭ ʟʘʤʝʯʘʥʠʡ ʚ ʘʜʨʝʩ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦ ʦʪ-

ʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʨʳʥʢʘ ʪʨʫʜʘ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʥʫʞʥʦ ʩʦʧʦʩʪʘʚʣʷʪʴ ʩ ʚʥʝʰʥʠʤʠ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ (ʥʘʧʨʠʤʝʨ, ʦʙʩʣʝʜʦʚʘʥʠʷʤʠ ʨʘʙʦʯʝʡ ʩʠʣʳ) ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʥʠʤʠ. 

 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʪʝʨʥʝʪʘ ʧʝʨʝʤʝʥʥʘ ʠ 

ʦʙʦʟʨʠʤʘ ʣʠʰʴ ʯʘʩʪʠʯʥʦ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʧʦʩʪʨʦʝʥʠʝ ʩʪʘʙʠʣʴʥʦʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʚʳ-

ʙʦʨʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʩʦʙʨʘʥʥʳʭ ʠʥʪʝʨʥʝʪ-

ʜʘʥʥʳʭ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʬʠʮʠʘʣʴʥʫʶ ʩʪʘʪʠʩʪʠʢʫ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʩʚʦʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʡ ʚʝʩ ʯʨʝʟʤʝʨʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ (ʠʣʠ ʥʝʜʦʧʨʝʜʩʪʘʚʣʝʥʥʳʤ) ʢʣʘʩʩʘʤ. 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʭ ʥʝʣʴʟʷ ʧʨʝʥʝʙʨʝʛʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʨʦʣʴ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʨʘʩʪʠ. ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʠ ʘʥʘʣʠʟʝ, 

ʥʘʙʣʶʜʝʥʠʷʭ ʠ ʠʟʤʝʨʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʝʥʦʤʝʥʘ ʤʦʞʝʪ ʜʘʪʴ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦ ʚ ʩʬʝʨʝ ʧʨʠʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ ʠʥʠʮʠʘʪʠʚʳ, 

ʢʘʩʘʶʱʠʝʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚʦ ʤʥʦʛʠʭ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ, ʨʘʩʩʤʘʪʨʠʚʘ-

ʶʪʩʷ ʚ ʥʝʜʘʚʥʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨʩʪʚʘ ɹʝʨʛʘʤʘʰʠ ʠ ʜʨʫʛʠʭ (2016).  
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ɺʦʧʨʦʩ ï ʦʪʚʝʪ. ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ 

 
ʄʳ ʟʥʘʝʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ï ʵʪʦ ʙʦʣʴʰʘʷ ʠ ʚʘʞʥʘʷ ʯʘʩʪʴ ʥʘʫʢʠ ʦ ʥʠʭ. ʆʜʥʘʢʦ, ʢʘʢʠʝ 

ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʫʞʥʦ ʥʝʧʨʝʤʝʥʥʦ ʫʯʝʩʪʴ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ? ʂʘʢʦʚʳ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʨʠʟʥʘʢʠ ʢʘʯʝʩʪʚʘ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ? 

 
ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚ ʛʣʘʚʝ 1, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʣʶʙʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʥʝʧʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʦʮʝʥʢʫ ʠʭ ʢʘʯʝʩʪʚʘ ʠ ʦʯʠʩʪʠʪʴ ʠʭ. 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʪʘʢʦʡ ʧʨʠʟʥʘʢ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʢʘʢ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʷʚʥʦ ʩʚʷʟʘʥ ʩ ʚʦʧʨʦʩʘʤʠ 

ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʪʝʨʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ. 

ʌʦʨʤʘʣʴʥʦʛʦ ʠ ʥʘʜʸʞʥʦʛʦ ʩʧʠʩʢʘ ʧʨʦʙʣʝʤʥʳʭ ʘʩʧʝʢʪʦʚ ʢʘʯʝʩʪʚʘ, ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 

ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ, ʝʱʸ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʠ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ ʵʪʦʪ ʚʦʧʨʦʩ ʧʦʢʘ ʦʩʪʘʸʪʩʷ ʦʪ-

ʢʨʳʪʳʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʜʥʦʛʦ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʜʘʥʥʳʭ 

ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʨʞʘʪʴ ʧʨʦʷʚʣʝʥʠʷ ʠʭ ʧʣʦʭʦʛʦ ʢʘʯʝʩʪʚʘ (ʝʩʣʠ ʪʘʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʝʩʪʴ). ɼʨʫʛʠʝ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʦʤʘʜʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʧʨʠʤʝ-

ʥʷʪʴ ʩʪʨʦʛʠʡ ʠ ʬʦʨʤʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʠʭ ʢʘʯʝʩʪʚʫ (ʩ ʫʯʸʪʦʤ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʩʦʛʣʘʩʦʚʘʥ-

ʥʦʩʪʴ, ʧʦʣʥʦʪʘ, ʪʦʯʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʛʥʦʨʠʨʫʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʠʟʢʦʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʢ ʚ ʙʦʣʴʰʠʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʚ ʠʥʪʝʨʥʝʪʝ. ɺʦ 

ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʟʘʪʨʘʪʳ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʤʦʱʥʦʩʪʠ), 

ʥʝʠʟʙʝʞʥʳʝ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʠ ʦʯʠʩʪʢʝ ʜʘʥʥʳʭ ʚ ʛʨʦʤʘʜʥʳʭ ʤʘʩʩʠʚʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʳ ʩʯʠ-

ʪʘʝʤ, ʯʪʦ ʚ ʮʝʣʷʭ ʘʥʘʣʠʟʘ ʥʫʞʥʦ ʧʨʠʤʝʥʷʪʴ ʦʙʘ ʧʦʜʭʦʜʘ. 

 
ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ. ʇʨʠ ʩʙʦʨʝ ʚʘʢʘʥʩʠʡ ʠʟ ʠʥʪʝʨʥʝʪʘ ʠʭ ʠʩʪʦʯʥʠʢʠ ʩʣʝʜʫʝʪ ʨʘʥʞʠʨʦʚʘʪʴ ʧʦ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ ʠʣʠ ʧʝʨʝʤʝʥʥʳʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʦʛʦʛʦ ʠ ʪʱʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ , ʦʮʝʥʠʚʘʷ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, (ʢʘʢ ʤʠʥʠʤʫʤ) ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ ʧʦʣʥʦʪʫ ʧʝʨʝʤʝʥʥʳʭ ʦʥʣʘʡʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʉʨʝʜʠ ʧʨʦʯʝʛʦ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ: 
 

ƴ ʪʠʧʦʣʦʛʠʷ: ʪʦ ʝʩʪʴ ʪʠʧʦʣʦʛʠʷ ʠʩʪʦʯʥʠʢʘ, ʢʦʪʦʨʳʤ ʤʦʛʫʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʢʘʜʨʦʚʳʝ ʘʛʝʥʪʩʪʚʘ, 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʘʟʝʪʳ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, ʦʪʨʘʩʣʝʚʳʝ ʠʣʠ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʝ ʚʝʙ-ʩʘʡʪʳ; 

ƴ ʨʘʟʤʝʨ: ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʘʢʘʥʩʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘ ʩʘʡʪʝ ʥʘ ʤʦʤʝʥʪ ʘʥʘʣʠʟʘ; 

ƴ ʧʝʨʠʦʜ ʦʙʥʦʚʣʝʥʠʷ: ʪʦ ʝʩʪʴ ʯʘʩʪʦʪʘ, ʩ ʢʦʪʦʨʦʡ ʚʣʘʜʝʣʝʮ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʚʝʞʠʝ ʠ ʦʙʥʦʚʣʸʥʥʳʝ ʜʘʥʥʳʝ ʩ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʦʛʜʘ ʙʳʣʘ 

ʦʧʫʙʣʠʢʦʚʘʥʘ ʚʘʢʘʥʩʠʷ; 

ƴ ʢʘʯʝʩʪʚʦ ʦʧʠʩʘʥʠʷ: ʦʧʨʝʜʝʣʷʝʪ, ʥʘʩʢʦʣʴʢʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʘ ʠ ʧʦʣʥʘ ʜʝʪʘʣʴʥʘʷ ʩʪʨʘʥʠʮʘ 

ʚʘʢʘʥʩʠʡ. 

 
ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, ʦʧʨʝʜʝʣʝʥʠʝ çʘʢʪʠʚʥʳʭè ʚʘʢʘʥʩʠʡ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʘʩʧʝʢʪʫ ʢʘʯʝ-

ʩʪʚʘ ʜʘʥʥʳʭ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ï ʢ ʪʦʯʥʦʩʪʠ). ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʚʘʢʘʥʩʠʷ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʥʝʩʢʦʣʴʢʦ 

ʥʝʜʝʣʴ ʠʣʠ ʤʝʩʷʮʝʚ ʥʘʟʘʜ, ʥʠ ʦʜʥʦ ʧʦʣʝ ʚ ʥʝʡ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʵʪʘ ʚʘʢʘʥʩʠʷ ʚʩʸ ʝʱʸ ʦʪʢʨʳʪʘ 

(ʪ. ʝ. ʥʝ ʙʳʣʘ ʟʘʧʦʣʥʝʥʘ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʥʝ ʩʨʘʙʦʪʘʝʪ, ʧʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘ-

ʮʠʶ ʥʝʣʴʟʷ ʦʮʝʥʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (ʦʙʨʘʙʦʪʘʪʴ ʤʠʣʣʠʦʥ 

ʝʜʠʥʠʮ ʚʘʢʘʥʩʠʡ ʟʘ ʨʘʟ). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʝʩʣʠ ʚʢʣʶʯʠʪʴ ʚʘʢʘʥʩʠʶ ʚ ʘʥʘʣʠʟ ʙʝʟ ʫʯʸʪʘ ʝʸ ʩʪʘʪʫʩʘ (ʦʪ-

ʢʨʳʪʘ ʦʥʘ ʠʣʠ ʟʘʧʦʣʥʝʥʘ), ʵʪʦ ʤʦʞʝʪ ʥʝʧʨʝʜʚʠʜʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʚʣʠʷʪʴ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʘʥʘʣʠ-

ʟʘ. ʉ ʫʯʸʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʩʣʝʜʫʝʪ ʧʦʩʪʨʦʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʩʧʦʩʦʙʥʫʶ ʣʦʛʠʯʝʩʢʠ 

ʚʳʚʦʜʠʪʴ ʜʘʪʫ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʘʢʘʥʩʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʭʦʞʠʤʠ ʚʘ-

ʢʘʥʩʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʩ ʫʯʸʪʦʤ ʩʭʦʜʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ, ʜʦʣʞʥʦʩʪʝʡ, ʢʦʤʧʘʥʠʡ, ʨʘʟʤʝʱʘʶʱʠʭ ʚʘʢʘʥ-

ʩʠʠ). ʊʘʢʘʷ ʤʦʜʝʣʴ ʛʘʨʘʥʪʠʨʦʚʘʣʘ ʙʳ ʦʮʝʥʢʫ ʜʘʪ ʘʢʪʫʘʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʩʠʚʘ 

ʜʘʥʥʳʭ. 

 
ʈʝʢʦʤʝʥʜʫʝʤ ʯʠʪʘʪʝʣʶ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʪʘʪʴʸʡ Data quality: The other face of big data (çʂʘʯʝʩʪʚʦ 

ʜʘʥʥʳʭ. ʆʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭè) ʘʚʪʦʨʦʚ ʉʘʭʘ, ɹʘʨʥʘ ʠ ɼʠʚʝʰ ʐʨʠʚʘʩʪʘʚʘ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʡ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ 2014 IEEE 30th International Conference on Data Engineering, ʘ ʪʘʢʞʝ 

ʨʘʙʦʪʦʡ Big data quality: Whose problem is it? (çʂʘʯʝʩʪʚʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʏʴʷ ʵʪʦ ʧʨʦʙʣʝʤʘ?è) ʘʚ-

ʪʦʨʦʚ ʉʘʜʠʢʘ, ʐʘʟʠʷ ʠ ʇʘʦʣʦ ʇʘʧʦʪʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ 32nd International 

Conference on Data Engineering (ICDE), IEEE, 2016. ɼʚʝ ʵʪʠ ʥʝʜʘʚʥʠʝ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʚʦʧʨʦʩʳ ʨʘʙʦʪʳ ʩ ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 
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1.3 ʃʠʪʝʨʘʪʫʨʘ ʥʘ ʪʝʤʫ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʢʦʥʪʝʢʩʪʝ ɸʈʊ 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʨʠʨʦʜʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭ-

ʩʷ ʩʪʨʘʥʘʭ ʧʦʜʚʝʨʛʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʩʠʣ ʠ ʬʘʢʪʦʨʦʚ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʛʣʦʙʘʣʠʟʘʮʠʷ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʜʠʢʘʣʴ-

ʥʦ ʠʟʤʝʥʠʣʠ ʩʧʨʦʩ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʝ ʫʤʝʥʠʷ, ʫʩʠʣʠʣʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʦʙʫʯʝʥʠʠ, 

ʦʩʦʙʝʥʥʦ ʯʪʦ ʢʘʩʘʝʪʩʷ ʚʳʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʠʣʠ ʪʝʭ, ʥʘ ʢʦʪʦʨʳʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʧʨʦʮʝʩʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʣʘʛʦʜʘʨʷ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʶ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʷʟʘʥʥʳʭ ʩ ʨʳʥʢʦʤ ʪʨʫʜʘ) ʠ ʥʘʣʠʯʠʶ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ 

ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ. ɺ 

ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʨʘʩʪʸʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʩʬʝʨʝ ʨʳʥʢʘ ʪʨʫʜʘ. ʅʠʞʝ 

ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʠʥʠʮʠʘʪʠʚ (ʢʘʢ ʝʚʨʦʧʝʡʩʢʠʭ, ʪʘʢ ʠ ʥʝʝʚʨʦʧʝʡʩʢʠʭ), ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ/ʘʥʘʣʠʪʠʢʦʡ ʨʳʥʢʘ ʪʨʫʜʘ. 

 

ʇʘʥʦʨʘʤʘ ɽʉ 

ʅʘʙʣʶʜʘʝʪʩʷ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ɸʈʊ ʥʘ 

ʦʩʥʦʚʝ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʧʨʠʥʷʪʠʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʦʮʝʥʢʝ ʧʦʣʠʪʠʢʠ. ɺ 2010 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ ʦʧʫʙʣʠʢʦʚʘ-

ʣʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ A new impetus for European cooperation in vocational education and 

training to support the Europe 2020 strategy (çʅʦʚʳʡ ʠʤʧʫʣʴʩ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ɽʚʨʦʧʝ ʚ ʦʙ-

ʣʘʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ çɽʚʨʦʧʘ 

2020è) [20], ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʦʙʱʝ ʠ ʩʠʩʪʝʤ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʚ ʯʘʩʪʥʦʩʪʠ. ɺ 2016 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ ʧʦʜ-

ʯʝʨʢʥʫʣʘ ʚʘʞʥʦʩʪʴ ʤʝʨ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ çʩʦʜʝʡʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʫʟʢʦʩʧʝʮʠʘʣʴʥʳʭ ʠ ʩʢʚʦʟʥʳʭ ʫʤʝʥʠʡ, ʦʙʣʝʛʯʘʶʪ ʧʝʨʝʭʦʜ ʢ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʜʝʨʞʘʥʠʝ 

ʠ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʩ ʫʯʸʪʦʤ ʦʪʨʘʩʣʝʚʳʭ, ʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʩʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡè [21]. ɺ 2016 ʛʦʜʫ ɽʉ ʠ ɽʚʨʦʩʪʘʪ ʟʘʧʫʩʪʠʣʠ ʧʨʦʝʢʪ ESSnet 

Big Data [22] ʩ ʮʝʣʴʶ çʠʥʪʝʛʨʘʮʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʬʠʮʠʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʠʣʦʪʥʳʭ ʤʝʨ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʠʟʙʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʩʠʩʪʝʤè. ʕʪʦʪ ʧʨʦʝʢʪ ʦʭʚʘʪʳʚʘʝʪ 22 ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ɽʉ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ 2014 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʠʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝ-

ʥʠʷ (CEDEFOP) ʦʙʲʷʚʠʣ ʢʦʥʢʫʨʩ ʥʘ ʥʘʧʠʩʘʥʠʝ ʊʕʆ ʠ ʨʘʟʨʘʙʦʪʢʫ ʨʘʙʦʯʝʛʦ ʧʨʦʪʦʪʠʧʘ, ʩʧʦʩʦʙʥʦ-

ʛʦ ʩʦʙʠʨʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʥʪʝʨʥʝʪ-ʚʘʢʘʥʩʠʠ ʚ ʧʷʪʠ ʩʪʨʘʥʘʭ ɽʉ [23]. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʧʨʦ-

ʝʢʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʨʝʚʨʘʱʝʥʠʠ ʠʟʚʣʝʯʸʥʥʳʭ ʠʟ ʚʘʢʘʥʩʠʡ ʜʘʥʥʳʭ ʚ ʟʥʘʥʠʷ (ʘ ʟʥʘʯʠʪ ï ʚ ʮʝʥ-

ʥʦʩʪʴ) ʚ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʧʦʣʠʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʩʧʝʰʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʧʨʦʪʦʪʠʧʘ, ʙʳʣ ʦʙʲʷʚʣʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʢʫʨʩ 

ʥʘ ʩʦʟʜʘʥʠʝ ʦʥʣʘʡʥʦʚʦʛʦ ʤʦʥʠʪʦʨʘ ʨʳʥʢʘ ʪʨʫʜʘ ʜʣʷ ʚʩʝʛʦ ɽʉ, ʚʢʣʶʯʘʷ 28 ʝʛʦ ʩʪʨʘʥ-ʯʣʝʥʦʚ ʠ 

24 ʦʬʠʮʠʘʣʴʥʳʭ ʷʟʳʢʘ [24]. 

 

ʊʘʢʞʝ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʧʨʦʝʢʪ LMI4All [25], ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʠʟ ʩʝʙʷ ʦʥʣʘʡʥʦʚʳʡ ʧʦʨʪʘʣ, ʦʭʚʘ-

ʪʳʚʘʶʱʠʡ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʫʶʱʠʡ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʥʘʜʸʞʥʦʡ ʀʈʊ ʩ 

ʮʝʣʴʶ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʚ ʧʨʠʥʷʪʠʠ ʢʘʨʴʝʨʥʳʭ ʨʝʰʝʥʠʡ. ɼʘʥʥʳʝ ʵʪʦʛʦ ʧʦʨʪʘʣʘ ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʦʨʦʥʥʠʤʠ ʚʝʙ-ʩʘʡʪʘʤʠ ʠ ʧʨʦʛʨʘʤʤʘʤʠ ʯʝʨʝʟ API. 

ʇʨʦʝʢʪʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ɽʉ 

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʨʳʥʢʘ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ ʣʶʜʴʤʠ ʨʘʙʦʪʳ ʠʟ-ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʠ ʀʀ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ([8]) 
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ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʘʪʨʝʥʠʨʦʚʘʥʥʳʭ ʥʘ ʚʳʙʦʨʢʝ ʧʨʦʬʝʩʩʠʡ, ʢʦʪʦ-

ʨʳʝ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʘʥʥʦʪʠʨʦʚʘʥʳ ʵʢʩʧʝʨʪʘʤʠ ʨʳʥʢʘ ʪʨʫʜʘ, ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʉʐɸ ʧʨʦʬʝʩʩʠʡ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ SOC. 

 

ʕʪʘ ʨʘʙʦʪʘ ʟʘʣʦʞʠʣʘ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʜʠʩʢʫʩʩʠʠ ʥʘ ʪʝʤʫ ʨʠʩʢʘ ʧʦʪʝʨʠ ʨʘʙʦʪʳ ʠʟ-ʟʘ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ. ɿʘ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʌʨʝʷ ʠ ʆʩʙʦʨʥʘ ʧʦʩʣʝʜʦʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ, ʥʘʧʨʠʤʝʨ [26], ʢʦ-

ʪʦʨʦʝ ʠʟʫʯʘʣʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʫʤʝʥʠʷ ʩ ʮʝʣʴʶ ʦʮʝʥʠʪʴ ʨʠʩʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ 21 ʩʪʨʘʥʝ 

ʆʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ (ʆʕʉʈ). ɹʨʫʢʬʠʣʜʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥ-

ʥʦʚʘʮʠʡ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ (BII+E) ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʧʨʦʚʠʥʮʠʠ ʆʥʪʘʨʠʦ 

(ʂʘʥʘʜʘ) ʠʟʫʯʘʣ ʨʝʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʀʀ ʥʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ (ʨʠʩʢ ʧʦʪʝʨʠ ʨʘʙʦʪʳ ʠʟ-ʟʘ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʠ ʀʀ) ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʬʠʥʘʥʩʦʚ ʠ ʩʪʨʘʭʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥ-

ʥʳʝ ʨʳʥʢʘ ʪʨʫʜʘ, ʜʦʩʪʫʧʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʧʨʦʚʦʜʠʣʠʩʴ ʠʥʪʝʨʚʴʶ ʩ ʙʦʣʝʝ ʯʝʤ 

50 ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ ʠʟ ʫʢʘʟʘʥʥʳʭ ʦʪʨʘʩʣʝʡ. ɺʩʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʟʘʜʝʡ-

ʩʪʚʦʚʘʥʳ ʙʦʣʝʝ 300 ʞʠʪʝʣʝʡ ʆʥʪʘʨʠʦ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʠʥʪʝʨʚʴʶ, ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʙʩʫʞʜʝʥʠʷʭ ʠ ʦʥʣʘʡʥʦʚʦʤ ʦʧʨʦʩʝ [27]. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ [28] ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʬʦʨʫʤʘ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʥʘ ʨʳʥʦʢ ʪʨʫʜʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠ ʧʨʦʬʝʩʩʠʠ, ʠ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʦʤʧʘʥʠʷʤ ʥʫʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʦʠʭ ʫʧʨʘʚʣʝʥʠʡ ʧʦ ʨʘʙʦʪʝ 

ʩ ʧʝʨʩʦʥʘʣʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚ ɽʉ ʠ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ ʙʳʣʦ ʨʘʟʨʘ-

ʙʦʪʘʥʦ (ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʩɹʷ) ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʩʦ-

ʧʦʩʪʘʚʣʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʘʢʘʥʩʠʡ. ʉʨʝʜʠ ʥʠʭ Burning Glass, 

Workday, Pluralsight, EmployInsight, Textkernel ʠ Janzz. ɼʦʩʪʦʠʥ ʫʧʦʤʠʥʘʥʠʷ ʠ Google Job Search 

API ï ʘʥʦʥʩʠʨʦʚʘʥʥʳʡ ʚ 2016 ʛʦʜʫ ʩʝʨʚʠʩ ʩ ʦʧʣʘʪʦʡ ʧʦ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʢʣʘʩʩʠ-

ʬʠʮʠʨʫʝʪ ʚʘʢʘʥʩʠʠ ʧʨʠ ʧʦʤʦʱʠ ʩʣʫʞʙʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Google ʩʦʛʣʘʩʥʦ O*NET ï ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʪʘʢʩʦʥʦʤʠʠ ʧʨʦʬʝʩʩʠʡ ʉʐɸ. 

ʄʘʪʨʠʮʘ ʧʨʦʝʢʪʦʚ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʤʦʜʝʣʴ, ʧʦʷʩʥʷʶ-
ʱʘʷ, ʢʘʢʠʝ ʚʦʧʨʦʩʳ ʠ ʧʨʦʙʣʝʤʳ, ʢʘʩʘʶʱʠʝʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ 
ʜʘʥʥʳʭ ʜʣʷ ɸʈʊ, ʨʝʰʘʣʠʩʴ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʦʝʢʪʦʤ 

ʊʘʙʣʠʮʘ 1.3 ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʴ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʥʝʢʦʪʦʨʳʭ ʧʨʦʝʢʪʦʚ ʀʈʊ ʠ ɸʈʊ. ɺ ʪʘʙʣʠʮʝ 

ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʩʩʳʣʢʘ ʥʘ ʢʘʞʜʳʡ ʧʨʦʝʢʪ. 

ʊɸɹʃʀʎɸ 1.3. ʄɸʊʈʀʎɸ ʇʈʆɽʂʊʆɺ ʀʈʊ/ɸʈʊ ʀ ʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 
 

ʉʩʳʣʢʘ ʀʩʪʦʯʥʠʢʠ ʜʘʥ-
ʥʳʭ 

ʎʝʣʴ 
ʉʪʨʘʥʳ-
ʫʯʘʩʪʥʠʮʳ 

ʊʠʧ 
ʗʟʳʢʠ 

[23] ɸʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʳʝ ʜʘʥʥʳʝ ʠ 
ʬʦʢʫʩ-ʛʨʫʧʧʳ 

ʆʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʉʐɸ ʀʩʩʣʝʜʦʚʘʥʠʝ ɸʥʛʣʠʡʩʢʠʡ 

[24] ʀʥʪʝʨʥʝʪ-ʜʘʥʥʳʝ 
(ʦʙʲʷʚʣʝʥʠʷ ʦ ʨʘ-
ʙʦʪʝ) 

ʆʮʝʥʢʘ ʜʝʡʩʪʚʝʥʥʦʩʪʠ 
ʠʥʪʝʨʥʝʪ-ɸʈʊ ʜʣʷ ʤʦʥʠ-
ʪʦʨʠʥʛʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-
ʤʝʥʠ 

ʀʪʘʣʠʷ, ɻʝʨ-
ʤʘʥʠʷ, ɺʝʣʠ-
ʢʦʙʨʠʪʘʥʠʷ, 
ʏʝʭʠʷ, ɻʨʝʮʠʷ 

ʇʨʦʪʦʪʠʧ ʠ 
ʠʩʩʣʝʜʦʚʘʥʠʝ 

ɸʥʛʣʠʡʩʢʠʡ, 
ʛʨʝʯʝʩʢʠʡ, 
ʠʪʘʣʴʷʥʩʢʠʡ, 
ʯʝʰʩʢʠʡ, 
ʥʝʤʝʮʢʠʡ 

[25] ʀʥʪʝʨʥʝʪ-ʜʘʥʥʳʝ 
(ʦʙʲʷʚʣʝʥʠʷ ʦ 
ʨʘʙʦʪʝ) 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʨʳʥʢʘ ʪʨʫʜʘ ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʜʣʷ 
ɽʉ 

ɺʩʝ 28 ʩʪʨʘʥ 
ɽʉ 

ʉʠʩʪʝʤʘ ʠ 
ʠʩʩʣʝʜʦʚʘʥʠʝ 

32 ʷʟʳʢʘ 

[23] ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʠʥ-
ʪʝʨʥʝʪ-ʜʘʥʥʳʝ 
(ʦʙʲʷʚʣʝʥʠʷ ʦ ʨʘ-
ʙʦʪʝ) 

ɺʢʣʶʯʝʥʠʝ ʙʦʣʴʰʠʭ 
ʜʘʥʥʳʭ ʚ ʦʬʠʮʠʘʣʴ-
ʥʫʶ ʩʪʘʪʠʩʪʠʢʫ 

ɽʉ ʇʨʦʝʢʪ ʠ ʠʩ-
ʩʣʝʜʦʚʘʥʠʝ 

ʅʝ ʧʨʠʤʝʥʠʤʦ 
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[27] ɸʜʤʠʥʠʩʪʨʘ-
ʪʠʚʥʳʝ ʜʘʥ-
ʥʳʝ (PIAAC9) 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝʤ ʨʦʙʦʪʠʟʘʮʠʠ 
ʠ ʀʀ 

ʆʮʝʥʢʘ ʜʣʷ 
ʉʐɸ 
-> ʧʨʠʤʝʥʝ-
ʥʘ ʢ 
21 ʩʪʨʘʥʝ 
ʆʕʉʈ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ɸʥʛʣʠʡʩʢʠʡ 

[29] ʀʥʪʝʨʥʝʪ-ʜʘʥʥʳʝ 
(ʦʙʲʷʚʣʝʥʠʷ ʦ ʨʘ-
ʙʦʪʝ) 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝʤ ʨʦʙʦʪʠʟʘʮʠʠ 
ʠ ʀʀ 

ʀʪʘʣʠʷ ʀʩʩʣʝʜʦʚʘʥʠʝ ɸʥʛʣʠʡʩʢʠʡ 

[30] ɸʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʳʝ (ʧʨʘʚʠʪʝʣʴ-
ʩʪʚʝʥʥʳʝ) 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʚʠ-
ʪʝʣʴʩʪʚʝʥʥʳʭ ʥʘʙʦʨʦʚ 
ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʙʦʣʝʝ 
ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʦ-
ʪʦʢʦʚ ʨʳʥʢʘ ʪʨʫʜʘ 

ɺʝʣʠʢʦʙʨʠʪʘ-
ʥʠʷ 

ʇʨʦʝʢʪ ɸʥʛʣʠʡʩʢʠʡ 

 

1.4 ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʜʣʷ ɸʈʊ ʚ ʜʝʡʩʪʚʠʠ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʨʘʙʦʯʠʝ ʧʨʦʝʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪ ʦʧʠʩʘʥ-

ʥʳʡ ʚʳʰʝ ʧʦʜʭʦʜ ʆɿɹɼ ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ ɸʈʊ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʳ ʧʨʝʜʩʪʘʚʠʤ ʧʦʜʭʦʜ 

WollyBI, ʢʦʪʦʨʳʡ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʀʪʘʣʠʠ ʠ ʀʩʧʘʥʠʠ (ʧʨʦʝʢʪ çɹʠʩʢʘʡʷè). 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʳ ʧʦʛʦʚʦʨʠʤ ʦ ʝʚʨʦʧʝʡʩʢʦʡ ʠʥʠʮʠʘʪʠʚʝ ESSnet Big Data, ʮʝʣʴʶ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʦʬʠʮʠʘʣʴʥʫʶ ʩʪʘʪʠʩʪʠʢʫ. ɼʚʝ ʵʪʠ ʩʠʩʪʝ-

ʤʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘ-

ʤʠʢʠ ʠ ʪʝʥʜʝʥʮʠʡ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʠʥʪʝʨʝʩʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʪʝʛʦʨʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʣʠʮ. 

ɼʨʫʛʠʝ ʧʨʦʝʢʪʳ ʠ ʠʥʠʮʠʘʪʠʚʳ ʙʫʜʫʪ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ 3. 

 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ: ʧʨʠʤʝʨʳ ʀʪʘʣʠʠ ʠ ʀʩʧʘʥʠʠ 

ʇʨʦʝʢʪ WollyBI10  ʟʘʨʦʜʠʣʩʷ ʚ ʥʘʯʘʣʝ 2013 ʛʦʜʘ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʨʘʙʦʪʘʶʱʝ-

ʛʦ, ʢʘʢ ʫʩʣʫʛʘ (SaaS)11. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʙʳʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʙʦʨʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʤʝ-

ʱʘʝʤʳʭ ʚ ʠʥʪʝʨʥʝʪʝ ʚʘʢʘʥʩʠʡ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʪʘʢʩʦʥʦʤʠʷʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʘʥʜʘʨʪʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʥʷʪʠʡ ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ, ʢʦʤʧʝʪʝʥ-

ʮʠʡ ʠ ʧʨʦʬʝʩʩʠʡ (ʄʉʂɿ/ESCO), ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʠʟ ʦʧʠʩʘʥʠʡ ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. ʉʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʷʪʴ ʨʘʟ-

ʣʠʯʥʳʭ ʪʦʯʝʢ ʚʭʦʜʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʠʭ ʘʥʘʣʠʟʘ, ʘ ʠʤʝʥʥʦ: 

 

ƴ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ: ʜʣʷ ʧʦʠʩʢʘ ʧʨʦʬʝʩʩʠʡ ʠ ʫʤʝʥʠʡ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʠʱʫʪ ʚ 

ʠʥʪʝʨʥʝʪʝ, ʥʘ ʦʯʝʥʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʫʨʦʚʥʝ; 

ƴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʫʤʝʥʠʝ: ʜʣʷ ʚʚʦʜʘ ʥʘʙʦʨʘ ʫʤʝʥʠʡ ʠ ʧʦʠʩʢʘ ʩʦʜʝʨʞʘʱʠʭ ʵʪʠ ʫʤʝ-

ʥʠʷ ʧʨʦʬʝʩʩʠʡ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʠʱʫʪ (ʪ. ʝ. ʜʣʷ ʘʥʘʣʠʟʘ ʥʝʜʦʩʪʘʶʱʠʭ ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ); 

ƴ ʬʠʨʤʘ: ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʡʪʠʥʛʘ ʧʨʦʬʝʩʩʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʚ ʚʘʢʘʥʩʠʠ ʢʦʥʢʨʝʪʥʦʡ ʦʪʨʘʩʣʠ; 

 
9 PIAAC ï ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʦʮʝʥʢʝ ʢʦʤʧʝʪʝʥʮʠʡ ʚʟʨʦʩʣʳʭ. PIAAC ï ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʩʦʜʝʨ-

ʞʘʱʠʡ ʠʥʜʠʢʘʪʦʨʳ ʤʠʢʨʦʫʨʦʚʥʷ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ, ʩʚʷʟʘʥʥʦʡ ʩ 
ʧʨʦʬʝʩʩʠʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʙʦʯʠʭ ʟʘʜʘʯ ʠ ʢʦʤʧʝʪʝʥʮʠʡ. ʏʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ 
ʨʘʟʥʳʭ ʩʪʨʘʥ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʧʨʦʛʨʘʤʤʝ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ ʤʦʞʥʦ ʜʦʧʫʩʢʘʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ 
ʟʘʜʘʯ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʦʜʠʥʘʢʦʚʘ. 
10 www.wollybi.com, ʩʠʩʪʝʤʘ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʙʘʟʝ TabulaeX, ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʡ ʜʦʯʝʨʥʝʡ ʢʦʤʧʘʥʠʠ ʄʠʣʘʥʦ-ɹʠʢʦʢʩʢʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ (ʀʪʘʣʠʷ). 
11 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʫʩʣʫʛʘ (SaaS) ï ʵʪʦ ʚʝʙ-ʩʝʨʚʠʩ, ʜʦʩʪʫʧʥʳʡ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʣʶʙʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʡ ʫʯʸʪʥʦʡ ʟʘʧʠʩʴʶ, ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʪʦʨʳʤ ʥʝ ʥʫʞʥʦ ʟʘʛʨʫʞʘʪʴ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ. 

http://www.wollybi.com/
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ƴ ʧʨʦʬʝʩʩʠʷ: ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ ʄʉʂɿ ʠ ESCO ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʢʘʞʜʦʡ ʧʨʦʬʝʩʩʠʝʡ; 

ƴ ʩʚʦʙʦʜʥʳʝ (ʪ. ʝ. ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ) ʟʘʧʨʦʩʳ: ʜʣʷ ʩʚʦʙʦʜʥʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ 

ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʩʚʝʜʝʥʠʶ ʚ ʢʫʙʘʭ OLAP12. 

ʉʠʩʪʝʤʘ WollyBI ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʧʦʜʭʦʜʘ ʆɿɹɼ, ʢʘʢ ʦʧʠʩʘʥʦ ʚ [15]. ɺ ʮʝʣʷʭ ʥʘʩʪʦʷʱʝ-

ʛʦ ʧʦʩʦʙʠʷ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤʩʷ ʥʘ ʪʨʘʝʢʪʦʨʠʷʭ ʥʘʚʠʛʘʮʠʠ. ʆʥʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʜʣʷ ʨʘʟʥʳʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ, ʥʦ ʢʘʞʜʘʷ ʪʦʯʢʘ ʚʭʦʜʘ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩ ʫʯʸʪʦʤ ʧʨʘʚʠʣʘ ʪʨʸʭ ʢʣʠʢʦʚ, 

ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʞʘʚ ʢʥʦʧʢʫ çʜʘʣʝʝè ʥʝ ʙʦʣʴʰʝ ʪʨʸʭ ʨʘʟ. 

 

ʅʘ ʨʠʩʫʥʢʝ 1.6 ʧʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʥʠʤʢʦʚ ʵʢʨʘʥʘ WollyBI, ʥʘʯʠʥʘʷ ʩ ʪʦʯʢʠ ʚʭʦʜʘ 

çʇʨʦʬʝʩʩʠʷè. ɼʣʷ ʥʘʯʘʣʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʛʨʫʧʧʫ ʧʨʦʬʝʩʩʠʡ ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʪʨʝ-

ʪɹ ʝʛʦ ʫʨʦʚʥʷ ʄʉʂɿ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ-ʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ ʠ ʚʨʝʤʝʥ-

ʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʜʣʷ ʘʥʘʣʠʟʘ. ʏʝʤ ʙʦʣʴʰʝ ʪʦʯʢʠ, ʪʝʤ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʨʦʬʝʩʩʠʡ ʚ ʛʨʫʧʧʝ. ɺʳ-

ʜʘʸʪʩʷ ʧʝʨʚʳʡ ʦʪʯʸʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʳ ʧʨʦʬʝʩʩʠʡ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʚʳʙʝʨʝʪ ʧʨʦʬʝʩʩʠʶ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʩʠʩʪʝʤʘ ʚʳʜʘʩʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʟʚʘʥʠʝ ʧʨʦʬʝʩʩʠʠ, ʝʸ ʢʦʜ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦ ʄʉʂɿ, ʪʨʝʙʫʝʤʳʡ 

ʦʧʳʪ, ʪʠʧʳ ʢʦʥʪʨʘʢʪʦʚ, ʦʩʥʦʚʥʳʝ ʧʷʪʴ ʧʦʜʦʪʨʘʩʣʝʡ ʠ ʧʝʨʝʯʝʥʴ ʧʷʪʠ ʛʣʘʚʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ 

(ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ, ʪʘʢ ʠ ʤʝʞʣʠʯʥʦʩʪʥʳʭ). ʇʦ ʵʪʦʡ ʩʩʳʣʢʝ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʜʝʤʦʥʩʪʨʘ-

ʮʠʦʥʥʦʝ ʚʠʜʝʦ ʨʘʙʦʪʳ WollyBI ʚ ʠʟʤʝʨʝʥʠʠ çʇʨʦʬʝʩʩʠʷè: https://youtu.be/zBNsAS5L04g. 

 

ʈʀʉ. 1.6. WOLLYBI ï ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ ʉʅʀʄʂʆɺ ʕʂʈɸʅɸ, ɼɽʄʆʅʉʊʈʀʈʋ-

ʖʑɸʗ ʊʈɪʍʕʊɸʇʅʓʁ ɸʅɸʃʀɿ ʀɿʄɽʈɽʅʀʗ çʇʈʆʌɽʉʉʀʗè. 

 
12 ʂʫʙ OLAP ï ʵʪʦ ʤʥʦʛʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (OLAP). 

https://youtu.be/zBNsAS5L04g
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ʅʘ ʨʠʩʫʥʢʝ 1.7 ʧʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʥʠʤʢʦʚ ʵʢʨʘʥʘ WollyBI ʜʣʷ ʠʟʤʝʨʝʥʠʷ çɻʝʦʛʨʘ-

ʬʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴè. ɼʣʷ ʥʘʯʘʣʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ ʠʥʪʝʨʝʩʫʶʱʫʶ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʫʶ ʦʙʣʘʩʪʴ, ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʢʦʥʢʨʝʪʥʳʡ ʫʨʦʚʝʥʴ ʄʉʂɿ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ). ʉʠʩʪʝʤʘ ʚʳʜʘʸʪ 

ʧʝʨʝʯʝʥʴ ʧʨʦʬʝʩʩʠʡ ʯʝʪʚʸʨʪʦʛʦ ʫʨʦʚʥʷ ʄʉʂɿ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ ʚʘʢʘʥʩʠʡ ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʜʘ ʧʨʦʬʝʩʩʠʠ, ʜʦʣʶ ʵʪʠʭ ʚʘʢʘʥʩʠʡ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚ ʧʨʦʮʝʥʪʘʭ ʠ ʦʙʦʟʥʘ-

ʯʘʝʪ ʛʘʣʦʯʢʦʡ ʧʨʦʬʝʩʩʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʝʩʢʦʣʴʢʠʤ ʦʪʨʘʩʣʷʤ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʚʳʙʝʨʝʪ ʧʨʦʬʝʩʩʠʶ, ʩʠʩʪʝʤʘ ʚʳʜʘʩʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʟʚʘʥʠʝ 

ʧʨʦʬʝʩʩʠʠ, ʝʸ ʢʦʜ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦ ʄʉʂɿ, ʪʨʝʙʫʝʤʳʡ ʦʧʳʪ, ʪʠʧʳ ʢʦʥʪʨʘʢʪʦʚ, ʦʩʥʦʚʥʳʝ ʧʷʪʴ 

ʧʦʜʦʪʨʘʩʣʝʡ ʠ ʧʝʨʝʯʝʥʴ ʠʟ ʧʷʪʠ ʛʣʘʚʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ (ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ, ʪʘʢ ʠ ʤʝʞ-

ʣʠʯʥʦʩʪʥʳʭ). ɺ ʥʝʛʦ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʫʤʝʥʠʷ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ESCO, ʢʘʢ 

ʦʧʠʩʘʥʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ. ʇʦ ʵʪʦʡ ʩʩʳʣʢʝ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʝ ʚʠʜʝʦ 

ʨʘʙʦʪʳ WollyBI ʚ ʠʟʤʝʨʝʥʠʠ çɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴè: https://youtu.be/Xe_OSOHkx20. 

 

ʈʀʉ. 1.7. WOLLYBI ï ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ ʉʅʀʄʂʆɺ ʕʂʈɸʅɸ, ɼɽʄʆʅʉʊʈʀʈʋʖ-

ʑɸʗ ʊʈɪʍʕʊɸʇʅʓʁ ɸʅɸʃʀɿ ʀɿʄɽʈɽʅʀʗ çɻɽʆɻʈɸʌʀʏɽʉʂɸʗ ʆɹʃɸʉʊʔè. 

https://youtu.be/Xe_OSOHkx20
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ʇʨʦʝʢʪ Bizkaia Talent 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʉʪʨʘʥʝ ɹʘʩʢʦʚ ʟʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʩʠ-

ʩʪʝʤʘ WollyBI ï ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʸ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. ʇʣʘʪ-

ʬʦʨʤʘ Basque Talent Observatory ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ 2017 ʛʦʜʫ. ʕʪʦ ʧʝʨʚʘʷ ʚ ʤʠʨʝ ʧʫʙʣʠʯʥʦ ʜʦ-

ʩʪʫʧʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ ʨʝʛʠʦʥʘ. ʀʥʠʮʠ-

ʘʪʠʚʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ Bizkaia Talent ʩʦʚʤʝʩʪʥʦ ʩ TabulaeX, 

ʜʦʯʝʨʥʝʡ ʢʦʤʧʘʥʠʝʡ ʄʠʣʘʥʦ-ɹʠʢʦʢʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʣʘ ʧʝʨʝʜʘʯʫ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʟʥʘʥʠʡ. ɺ ʦʩʥʦʚʝ ʧʨʦʝʢʪʘ ï ʠʥʩʪʨʫʤʝʥʪ, ʠʟʫʯʘʶʱʠʡ ʨʳʥʦʢ ʪʨʫʜʘ ʉʪʨʘʥʳ ɹʘʩʢʦʚ ʩ ʘʢʮʝʥ-

ʪʦʤ ʥʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. ɽʛʦ ʨʘʙʦʪʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʥʣʘʡʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʉʪʨʘʥʳ ɹʘʩʢʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʦʪʦʙʨʘʥʳ ʠ ʨʘʥʞʠʨʦʚʘʥʳ. 

ʇʨʦʝʢʪ ʨʝʘʣʠʟʦʚʳʚʘʝʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʠ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʚʠʥʮʠʠ 

ɹʠʩʢʘʡʷ, ʘ ʝʛʦ ʮʝʣʴ ï ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʠʦʥʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʙʦʨ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʨʳʥʢʝ ʪʨʫʜʘ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʠʥʮʠʡ ɹʠʩʢʘʡʷ, ɻʠʧʫʩʢʦʘ ʠ ɸʣʘʚʘ ʚ ʨʝ-

ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʤʝʩʪʥʳʭ ʦʥʣʘʡʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʧʨʠ-

ʤʝʨ ʜʘʥʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʟʘʥʷʪʦʩʪʠ Lanbide. ɸʥʘʣʠʟʠʨʫʷ 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʠʥʩʪʨʫʤʝʥʪ ʩʦʟʜʘʸʪ ʙʘʟʫ ʟʥʘʥʠʡ ʦ ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʜʠʥʘʤʠʢʝ ʟʘʥʷʪʦʩʪʠ ʚ ʣʶʙʦʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʠʣʠ ʦ ʪʝʥʜʝʥʮʠʷʭ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʦ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʠ 

ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʫʤʝʥʠʷʤ ʠ ʥʘʚʳʢʘʤ ʜʣʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʉʪʨʘʥʝ ɹʘʩʢʦʚ. ʀʩʧʦʣʴʟʫʷ 

ʟʘʛʨʫʞʘʝʤʳʝ ʝʞʝʜʥʝʚʥʦ ʠʥʪʝʨʥʝʪ-ʜʘʥʥʳʝ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʘʤ ʦʪʩʣʝʞʠʚʘʪʴ ʩʧʨʦʩ ʥʘ ʙʘʩʢʩʢʦʤ ʨʳʥʢʘ ʪʨʫʜʘ ʧʦ ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʨʠ-

ʪʝʨʠʝʚ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ, ʥʘʧʨʠʤʝʨ ʧʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʩʢʚʦʟʥʳʤ ʫʤʝʥʠʷʤ, ʧʦ 

ʦʪʨʘʩʣʠ, ʦʧʳʪʫ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʪʠʧʫ ʢʦʥʪʨʘʢʪʘ. 

ɹʘʟʘ ʟʥʘʥʠʡ ʨʳʥʢʘ ʪʨʫʜʘ ʠʤʝʝʪ ʜʚʝ ʨʘʟʜʝʣʴʥʳʭ ʪʦʯʢʠ ʚʭʦʜʘ. 








































































