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ˠˑ˗ φψρ 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʀʊ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʩʝʤ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʥʘʜ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʧʨʦʩʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ ʧʨʦʛʨʝʩcʦʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

 

ɺ ʢʥʠʛʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʠʚʰʝʝ 

ʥʘʟʚʘʥʠʝ ɹʦʣʴʰʠʝ ɼʘʥʥʳʝ (Big Data), ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʪʝʭʥʠʢʘʭ ʠ ʪʝʭʥʦʣʦʛʠʷʭ. 

ɻʣʘʚʥʳʡ ʬʦʢʫʩ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʢʥʠʛʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʷʤ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʀʕʉ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʝʪʝʡ (Smart Grid). ʉʦʜʝʨʞʘʥʠʝ ʢʥʠʛʠ ʨʘʟʙʠʪʦ ʥʘ ʜʚʝ 

ʯʘʩʪʠ. ɺ ʧʝʨʚʦʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʱʠʝ ʚʦʧʨʦʩʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʵʢʦʥʦʤʠʢʝ, ʥʘʫʢʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʦʙʨʘʟʦʚʘʥʠʠ. 

ʏʠʪʘʪʝʣʴ ʟʥʘʢʦʤʠʪʩʷ ʩ ʪʝʭʥʠʢʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʵʪʦʪ ʥʦʚʳʡ ʚʟʛʣʷʜ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʪ ʙʘʟʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʪʝʭʥʦʣʦʛʠʷʭ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʧʘʨʘʜʠʛʤʳ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ɺʪʦʨʘʷ ʯʘʩʪʴ ʢʥʠʛʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʟʦʨ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʢ ʘʢʪʫʘʣʴʥʳʤ ʟʘʜʘʯʘʤ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʪʘʢʠʤ ʢʘʢ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʝʨʝʛʨʫʟʦʢ ʠ ʙʣʵʢʘʫʪʦʚ, 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʲʝʤʦʚ ʠ ʫʪʝʯʝʢ, ʫʧʨʘʚʣʝʥʠʝ ʥʘʛʨʫʟʢʦʡ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ, ʠʥʪʝʛʨʘʮʠʷ ʚ ʩʝʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ï ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, 

ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 
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ɻʣʘʚʘ 1. ɹʦʣʴʰʠʝ ɼʘʥʥʳʝ ʢʘʢ ʥʦʚʳʡ ʚʟʛʣʷʜ ʥʘ ʧʨʦʙʣʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 
 

 ɺ ʵʪʦʡ ʛʣʘʚʝ ʚʳ ʧʦʟʥʘʢʦʤʠʪʝʩʴ ʩ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ 

ʧʦʜʭʦʜʘ ʢ ʠʟʚʣʝʯʝʥʠʶ, ʘʥʘʣʠʟʫ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʠʚʰʝʤʫ ʥʘʟʚʘʥʠʝ 

Big data - ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ. ɺʳ ʫʟʥʘʝʪʝ ʧʦʯʝʤʫ ʵʪʘ ʦʙʣʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʥʷʣʘ ʚ 

ʧʣʘʥʘʭ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʉʐɸ ʦʪʜʝʣʴʥʦʝ ʤʝʩʪʦ ʨʷʜʦʤ ʩ ʵʥʝʨʛʝʪʠʢʦʡ, ʪʦʨʛʦʚʣʝʡ, 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʇʦʯʝʤʫ ʚʩʝ ʙʦʣʴʰʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʪʘʨʪʘʧʦʚ ʚʳʙʠʨʘʶʪ ʪʝʤʘʪʠʢʫ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʟʘ ʦʩʥʦʚʫ 

ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ. ʂʘʢ ʧʦʷʚʣʝʥʠʝ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʙʫʯʝʥʠʷ ʥʦʚrʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ï Data Scientist ï ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʘʥʥʳʭ. ɼʘʣʝʝ ʚʘʩ 

ʞʜʝʪ ʵʢʩʢʫʨʩʠʷ ʚʥʫʪʨʴ ʵʪʦʛʦ ʢʦʥʛʣʦʤʝʨʘʪʘ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɺʳ 

ʫʟʥʘʝʪʝ, ʯʪʦ ʤʥʦʛʠʝ ʜʦʣʛʠʝ ʠ ʛʣʫʙʦʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʰʣʳʭ ʣʝʪ ʦʨʛʘʥʠʯʥʦ 

ʧʦʨʦʜʠʣʠ ʪʝʭʥʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʋʩʧʝʭʠ ʚ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʪʝʨʘʭ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʦʟʚʦʣʠʠ ʩʦʟʜʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ.  ʂʘʢ ʢʦʤʧʘʥʠʠ-ʛʠʛʘʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʠ ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʛʦʜʥʷʰʥʠʡ ʧʝʡʟʘʞ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ.  
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1.1 ʏʪʦ ʪʘʢʦʝ ɹʦʣʴʰʠʝ ɼʘʥʥʳʝ 

 

ʊʝʨʤʠʥ Big Data ʧʦʷʚʠʣʩʷ ʢʘʢ ʥʦʚʳʡ ʪʝʨʤʠʥ ʠ ʣʦʛʦʪʠʧ ʚ ʨʝʜʘʢʮʠʦʥʥʦʡ ʩʪʘʪʴʝ 

ʂʣʠʬʬʦʨʜʘ ʃʠʥʯʘ, ʨʝʜʘʢʪʦʨʘ ʞʫʨʥʘʣʘ Nature 3 ʩʝʥʪʷʙʨʷ 2008 ʛʦʜʘ, ʢʦʪʦʨʳʡ 

ʧʦʩʚʷʪʠʣ ʮʝʣʳʡ ʩʧʝʮʠʘʣʴʥʳʡ ʚʳʧʫʩʢ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʟʥʘʤʝʥʠʪʳʭ ʞʫʨʥʘʣʦʚ ʪʝʤʝ 

ñʯʪʦ ʤʦʛʫʪ ʟʥʘʯʠʪʴ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʥʘʙʦʨʳ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭò.  ʀ ʟʜʝʩʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʚʘ ñʙʦʣʴʰʠʝò ʙʳʣʦ ʩʚʷʟʘʥʦ ʥʝ ʩʪʦʣʴʢʦ ʩ ʢʘʢʠʤ-ʪʦ ʢʦʣʠʯʝʩʪʚʦʤ, 

ʘ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ, ʢʘʢ ʥʘʧʨʠʤʝʨ ñɹʦʣʴʰʘʷ ʚʦʜʘò.  ɺʨʝʤʷ ʧʦʜʪʚʝʨʜʠʣʦ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʬʝʥʦʤʝʥʘ. ʉʝʛʦʜʥʷ, 

ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʘʛʝʥʪʩʪʚʘ Gartner ʪʝʨʤʠʥ Big Data ʥʘʭʦʜʠʪʩʷ ʙʣʠʟʢʦ ʢ 

ʧʠʢʫ ʟʥʘʤʝʥʠʪʦʛʦ ʛʘʨʪʥʝʨʦʚʩʢʦʛʦ Hype Cycle ï ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʦʣʠ 

ʧʫʙʣʠʢʘʮʠʡ ʠ ʦʙʩʫʞʜʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘ 

ʨʠʩʫʥʢʝ 1.1 ʧʨʠʚʝʜʝʥʘ ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʘʛʝʥʪʩʪʚʦʤ ʢʨʠʚʘʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʛʘʨʪʥʝʨʦʚʩʢʠʡ ʮʠʢʣ ʥʘ 2013 ʛʦʜ.  

 [ Gartner's 2013 Hype Cycle for Emerging Technologies Maps Out Evolving 

Relationship Between Humans and Machines, 

http://www.gartner.com/newsroom/id/2575515]  
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ʈʠʩʫʥʦʢ 1.1 ɻʘʨʪʥʝʨʦʚʩʢʠʡ ʮʠʢʣ (Hype Cycle) ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 2013 ʛʦʜ 

ɺ 2012 ʛʦʜʫ ʚ ʩʪʘʪʴʝ [1] ɼʘʥʘʭʘ ɹʦʡʜʘ ʠ ʂʵʪ ʂʨʘʫʬʦʨʜ  ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ Big Data ʢʘʢ ʢʫʣʴʪʫʨʥʦʛʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʬʝʥʦʤʝʥʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ : (1) ʊʝʭʥʦʣʦʛʠʷ: ʤʘʢʩʠʤʠʟʘʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʤʦʱʥʦʩʪʠ ʠ 

ʩʣʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʩʙʦʨʘ, ʘʥʘʣʠʟʘ, ʩʚʷʟʳʚʘʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ ʦʛʨʦʤʥʳʭ 

ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. (2) ɸʥʘʣʠʟ: ʠʟʦʙʨʘʞʝʥʠʝ ʦʛʨʦʤʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʯʪʦʙʳ  

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ  ʧʘʪʪʝʨʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʝʣʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʫʪʚʝʨʞʜʝʥʠʷ. (3) ʄʠʬʦʣʦʛʠʷ: ʚʩʝʦʙʱʘʷ ʫʚʝʨʝʥʥʦʩʪʴ, 

ʯʪʦ ʦʛʨʦʤʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʬʦʨʤʫ ʟʥʘʥʠʡ ʠ 

ʩʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʦʟʘʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʙʳʣʠ 

ʥʝʚʦʟʤʦʞʥʳ ʠ ʩ ʦʨʝʦʣʦʤ ʚʝʨʥʦʩʪʠ, ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ. 

[http://www.tandfonline.com/doi/pdf/10.1080/1369118X.2012.678878]. 

ɽʩʣʠ ʟʘʛʣʷʥʫʪʴ ʚ ɺʠʢʠʧʝʜʠʶ, [http://en.wikipedia.org/wiki/Big_data] ʪʦ ʤʦʞʥʦ ʥʘʡʪʠ 

ʦʧʨʝʜʝʣʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʢʣʶʯʝʚʳʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʨʘʟʚʠʚʘʶʱʠʭ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʪʝʨʤʠʥʘ Big Data ʧʦʩʣʝ ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʰʝ ʞʫʨʥʘʣʘ Nature. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ 

ʦʧʨʝʜʝʣʝʥʠʶ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ï ʵʪʦ ʪʝʨʤʠʥ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʤʥʦʞʝʩʪʚʦ ʥʘʙʦʨʦʚ 

ʜʘʥʥʳʭ ʩʪʦʣʴ ʦʙʲʝʤʥʳʭ ʠ ʩʣʦʞʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝ 

ʠʤʝʶʱʠʭʩʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʇʨʦʙʣʝʤʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʙʦʨ, ʦʯʠʩʪʢʘ, ʭʨʘʥʝʥʠʝ, 

ʧʦʠʩʢ, ʜʦʩʪʫʧ, ʧʝʨʝʜʘʯʘ, ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʥʘʙʦʨʦʚ ʢʘʢ ʮʝʣʦʩʪʥʦʡ 

ʩʫʱʥʦʩʪʠ, ʘ ʥʝ ʣʦʢʘʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʣʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʪʤʝʯʘʶʪ çʪʨʠ Vè: ʦʙʲʸʤ (ʘʥʛʣ. volume, ʚ ʩʤʳʩʣʝ ʚʝʣʠʯʠʥʳ 

ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʸʤʘ), ʩʢʦʨʦʩʪʴ (ʘʥʛʣ. Velocity, ʦʟʥʘʯʘʶʱʝʝ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ 

ʩʢʦʨʦʩʪʴ ʧʨʠʨʦʩʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ), ʤʥʦʛʦʦʙʨʘʟʠʝ (ʘʥʛʣ. variety, ʚ ʩʤʳʩʣʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ). ɺʝʜʫʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ 

ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥ ʚ ʘʩʧʝʢʪʝ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʪʘʙʣʠʮʝ 1.1 ʧʨʠʚʝʜʝʥʳ ʚʩʝ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʝʛʦʜʥʷ ʧʨʦʠʟʚʦʜʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʘ ʜʘʥʥʳʭ.  

ʊʘʙʣʠʮʘ 1.1 

ʅʘʟʚʘʥʠʝ ʈʘʟʤʝʨ  ʧʦ ɻʆʉʊ 8.417-

2002  (ʧʨʠʩʪʘʚʢʠ ʧʦ ʉʀ) 

ʉʠʤʚʦʣ ʇʨʠʤʝʯʘʥʠʝ: 

ʨʘʟʤʝʨ ʧʦ 

ʩʪʘʥʜʘʨʪʘʤ ʄʕʂ 
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ʙʘʡʪ 8 ʙʠʪ B  

ʢʠʣʦʙʘʡʪ 103 B ʂB 210 =1024 ʙʘʡʪ  

ʤʝʛʘʙʘʡʪ 106 B ʄB 220   ʙʘʡʪ 

ʛʠʛʘʙʘʡʪ 109 B GB 230 ʙʘʡʪ 

ʪʝʨʘʙʘʡʪ 1012 B ʊɹ 240 ʙʘʡʪ 

ʧʝʪʘʙʘʡʪ 1015 B PB 250 ʙʘʡʪ 

ʵʢʩʘʙʘʡʪ 1018 B EB 260 ʙʘʡʪ 

ʟʝʪʪʘʙʘʡʪ 1021 B ZB 270 ʙʘʡʪ 

ʡʦʪʪʘʙʘʡʪ 1024 B YB 280 ʙʘʡʪ 

 

ʉʦʚʨʝʤʝʥʥʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʤ ʧʨʠʤʝʨʳ ʯʫʜʦʚʠʱʥʳʭ ʨʘʟʤʝʨʦʚ 

ʛʝʥʝʨʠʨʫʝʤʳʭ ʩʝʛʦʜʥʷ ʦʮʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʛʠʛʘʥʪʳ ʀʊ 

ʠʥʜʫʩʪʨʠʠ (ɽʄʉ, Cisco, IBM, Google) ʚ 2012 ʛʦʜʫ ʚ ʤʠʨʝ ʙʳʣʦ ʩʛʝʥʝʨʠʨʦʚʘʥʦ 2 

ʟʝʪʘʙʘʡʪʘ (2 * 1021)  ʠʣʠ 2 ʪʳʩʷʯʠ ʵʢʟʘʙʘʡʪʦʚ ʠʣʠ 2 ʪʳʩʷʯʠ ʤʠʣʣʠʘʨʜʦʚ 

ʛʠʛʘʙʘʡʪʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʚ 2020 ʛʦʜʫ ʵʪʘ ʚʝʣʠʯʠʥʘ ʜʦʩʪʠʛʥʝʪ 35 ʟʝʪʘʙʘʡʪʦʚ.   ɿʘ 

ʦʜʠʥ ʜʝʥʴ ʚ 1012 ʛʦʜʫ ʩʦʟʜʘʥʦ   ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʙʳʣʦ ʩʛʝʥʝʨʠʨʦʚʘʥʦ ʟʘ 

ʚʝʩʴ 2002 ʛʦʜ!  ʀʩʪʦʯʥʠʢʘʤʠ ʵʪʦʡ ʣʘʚʠʥʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʝ ʠ ʥʘʧʨʘʚʣʷʶʱʠʝ ʚ ʙʝʟʜʦʥʥʳʝ ʧʨʦʩʪʦʨʳ 

ʀʥʪʝʨʥʝʪʘ ʧʨʦʜʫʢʮʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘ ï ʪʚʠʪʳ, ʧʦʩʪʳ ʚ ʬʵʡʩʙʫʢʝ ʠ ʚ 

ʢʦʥʪʘʢʪʝ, ʟʘʧʨʦʩʳ ʚ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʠ ʪ.ʧ., ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦʪ ʩʝʥʩʦʨʦʚ ʠ 

ʢʦʥʪʨʦʣʣʝʨʦʚ ʤʠʣʣʠʦʥʦʚ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ, 

ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʛ ʠ ʢʦʥʜʠʮʠʦʥʝʨʦʚ ʠ ʤʥʦʛʦ ʜʨʫʛʦʛʦ, ʯʪʦ ʩʝʛʦʜʥʷ ʦʙʲʝʜʠʥʷʝʪʩʷ 

ʪʝʨʤʠʥʦʤ ñʫʤʥʳʝ ʧʨʠʙʦʨʳò. ʕʪʦ ʚʠʜʝʦʧʦʪʦʢʠ ʩ ʢʘʤʝʨ ʥʘʙʣʶʜʝʥʠʷ, ʦʮʠʬʨʦʚʘʥʥʳʝ 

ʘʫʜʠʦʩʠʛʥʘʣʳ, ʢʦʦʨʜʠʥʘʪʳ GPS ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ  ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, 

ʧʦʨʦʞʜʝʥʥʦʝ ʤʘʰʠʥʘʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʠ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʚ ʚʠʜʝ ʙʠʪʦʚ ʜʘʥʥʳʭ.   ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʥʘ ʭʨʘʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʭʨʘʥʠʣʠʱʘ ʠ ʧʨʦʩʪʦ ʪʝʨʷʶʪʩʷ. ʏʘʩʪʴ ʵʪʠʭ ʜʘʥʥʳʭ 

ʜʦʩʪʫʧʥʘ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʘ ʯʘʩʪʴ ʠʤʝʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʦʢʘʣʴʥʳʡ ʜʦʩʪʫʧ. ɺ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʩʝʛʦʜʥʷ ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʙʦʣʝʝ 1-5 

ʧʨʦʮʝʥʪʦʚ ʦʪ ʚʩʝʭ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʇʦʜʭʦʜ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʨʠʟʚʘʥ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʟʚʦʣʠʪʴ 

ʧʨʝʜʩʪʘʚʠʪʴ ʝʝ ʚ ʧʦʜʭʦʜʷʱʝʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚʠʜʝ: ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʯʝʣʦʚʝʢʦʤ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʘʤʠ. ʆʜʥʘʢʦ ʵʪʦʤʫ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʘ ʢʦʣʠʯʝʩʪʚʘ ï ʦʙʲʝʤ ʜʘʥʥʳʭ ʧʝʨʚʘʷ ñvò. ɼʣʷ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʢʘʢ ʙʳʣʦ ʫʞʝ ʦʪʤʝʯʝʥʦ ʚʘʞʥʘ ʚʪʦʨʘʷ  ñvò- ʩʢʦʨʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʟʘ ʚʨʝʤʷ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʨʝʰʘʝʤʦʡ ʩ ʠʭ ʧʦʤʦʱʴʶ ʧʨʦʙʣʝʤʳ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʚʨʘʪʠʪʴ ʘʥʘʣʠʪʠʢʫ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠʟ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʥʘ ʚʦʧʨʦʩ ñʢʪʦ ʚʠʥʦʚʘʪ?ò, 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʘʥʘʣʠʪʠʢʠ, ʚ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
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ʦʪʚʝʪʦʚ ñʯʪʦ ʜʝʣʘʪʴ?ò. ɸʥʘʣʠʪʠʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟ ʚʨʘʯʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʘ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʝʨʘʧʝʚʪʘ.  ʉʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʩʢʦʨʦʩʪʴ ʠʭ ʧʨʦʮʝʩʩʠʥʛʘ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ. 

ʅʘʢʦʥʝʮ ʪʨʝʪʴʷ ñvò ï ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʘʥʥʳʭ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ 

ʜʦʣʞʥʳ ʵʬʬʝʢʪʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ. 

ɿʜʝʩʴ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʜʘʥʥʳʭ ʧʦ ʩʪʝʧʝʥʠ ʠʭ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ.  

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʵʪʦ ʧʨʠʚʳʯʥʳʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʜʝʣʠʤʳʤʠ ʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦʣʷʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʷʪʩʷ ʙʠʪʳ, ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʫʶ ʩʝʤʘʥʪʠʢʫ. ʅʘʧʨʠʤʝʨ, ʚʩʝ ʪʘʙʣʠʮʳ ʠʤʝʶʪ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʣʝ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ ʟʘʛʦʣʦʚʢʠ, ʚ ʜʨʫʛʦʤ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʤ ʧʦʣʝ 

ï ʦʜʠʥ ʠʟ ʬʘʢʪʦʚ, ʚ ʜʨʫʛʦʤ ʧʦʣʝ ï ʜʨʫʛʦʡ ʠʟ ʬʘʢʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʯʠʩʣʦʚʳʝ ʠʣʠ 

ʪʝʢʩʪʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʟʘʛʦʣʦʚʢʘʭ.  

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʭʨʘʥʠʪʴ ʚ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ 

ʫʧʨʘʚʣʷʪʴ ʪʘʢʠʤʠ ʜʘʥʥʳʤʠ ʫʜʦʙʥʦ, ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʡ ʷʟʳʢ SQL ï Structured 

Query Language.  ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʪʘʢʠʝ ʜʘʥʥʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʪʦʣʴʢʦ ʚ 10 % ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ.  

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ï ʵʪʦ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ (semistructured) ʜʘʥʥʳʝ. ɼʘʥʥʳʝ 

ʪʘʢʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʥʳʝ ʨʘʟʜʝʣʠʪʝʣʠ, ʥʦ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʯʘʩʪʠ ʘʪʨʠʙʫʪʦʚ ʫ ʨʘʟʥʳʭ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ 

ʜʘʥʥʳʭ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʬʘʡʣʳ ʚ ʬʦʨʤʘʪʝ  SGML ï Standard Generalized Markup 

Language ʠʣʠ BibTex ʚ ʢʦʪʦʨʳʭ ʥʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʥʦ 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʩʤʳʩʣ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦ 

ʘʥʘʣʠʟʫ ʩʘʤʦʛʦ ʬʘʡʣʘ. ʀʥʦʛʜʘ ʪʘʢʠʝ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʜʦʧʫʩʢʘʶʱʠʝ 

ʩʘʤʦʦʧʠʩʘʥʠʝ. ʄʥʦʛʠʝ ʜʘʥʥʳʝ ʭʨʘʥʷʱʠʝʩʷ ʚ Web ʦʪʥʦʩʷʪʩʷ ʢ 

ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ, ʜʘʥʥʳʝ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʧʫʙʣʠʢʘʮʠʡ, 

ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ. 

 ʅʘʢʦʥʝʮ, ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝ ʤʦʛʫʪ 

ʧʦʜʦʡʪʠ ʧʦʜ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʝ ʚʠʜʳ. ɺ ʥʠʭ ʚʭʦʜʷʪ ʪʝʢʩʪʳ, ʟʘʧʠʩʘʥʥʳʝ ʩʠʤʚʦʣʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚ, ʟʘʧʠʩʠ ʟʚʫʢʦʚ, ʥʝʧʦʜʚʠʞʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ,  ʚʠʜʝʦʬʘʡʣʳ, 

ʩʦʦʙʱʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʪʚʠʪʳ, ʧʨʝʟʝʥʪʘʮʠʠ ʠ ʜʨʫʛʘʷ ʙʠʟʥʝʩ-ʠʥʬʦʨʤʘʮʠʷ 

ʚʥʝ ʚʳʛʨʫʟʦʢ ʙʘʟ ʜʘʥʥʳʭ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʪ 80 ʜʦ 90 ʧʨʦʮʝʥʪʦʚ ʚʩʝʭ ʜʘʥʥʳʭ  ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ. ʅʝʨʝʜʢʦ ʢ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʦʪʥʦʩʷʪ ʠ ʚʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 

ʜʘʥʥʳʝ.  ʀʥʦʛʜʘ ʰʢʘʣʫ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʰʠʨʷʶʪ, ʠʩʧʦʣʴʟʫʷ ʮʝʣʫʶ ʰʢʘʣʫ ʦʪ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʢ ʧʦʣʥʦʩʪʴʶ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ 

ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʥʫʣʝʚʳʤ ʜʣʷ ʧʦʣʥʦʩʪʴʶ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ ʠ ʚʦʟʨʘʩʪʘʶʱʠʤ ʜʦ ʝʜʠʥʠʮʳ ʜʣʷ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠʟ 

ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ. 
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ʀʩʧʦʣʴʟʫʷ ʪʘʢʠʝ ʰʢʘʣʳ ʧʦ ʚʩʝʤ ʪʨʝʤ ñvò ï ʩʦʩʪʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʧʨʠʚʝʜʝʤ ʦʮʝʥʢʠ ʦʙʲʝʤʦʚ, ʩʢʦʨʦʩʪʠ ʠ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʠʩʪʦʯʥʠʢʦʚ.  ʅʘ ʨʠʩʫʥʢʝ 1.2 ʧʨʠʚʝʜʝʥʦ ʪʘʢʦʝ ʩʨʘʚʥʝʥʠʝ, ʩʜʝʣʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ [2] 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1.2 ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.   

1.2  ʈʦʣʴ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʪʝʭʥʠʢʝ, ʵʢʦʥʦʤʠʢʝ ʠ ʞʠʟʥʠ. 

 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʢʘʢ ʬʝʥʦʤʝʥ ʫʞʝ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʟʥʝʩ ʠ 

ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ ʤʥʦʛʠʭ ʣʶʜʝʡ.  ʕʪʦ ʥʝʨʝʜʢʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʩʨʝʜʩʪʚ 

ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠʥʦʛʜʘ, ʬʦʢʫʩ ʧʫʙʣʠʢʘʮʠʡ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʢʘʢʦʝ-ʣʠʙʦ 

ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʠ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʤʘʩʩʳ ʥʘʯʠʥʘʶʪ 

ʦʩʦʟʥʘʚʘʪʴ ʚʩʶ ʛʨʘʥʜʠʦʟʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʧʘʚʰʝʛʦ ʚ ʨʫʢʠ ʯʝʣʦʚʝʢʘ.  ʀ ʨʦʣʴ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʪʠ ʧʦ ʤʝʨʝ ʫʩʠʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʥʘ ʚʩʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ ʥʘ ʧʣʘʥʝʪʝ.  ʋʞʝ ʩʝʛʦʜʥʷ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʩʦʙʩʪʚʝʥʥʦ ʠ ñʞʠʚʫʪò ʵʪʠ 
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ʵʢʩʘʙʘʡʪʳ ʜʘʥʥʳʭ ʦʢʘʟʘʣʦʩʴ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʤ ʩ ʨʝʘʣʴʥʳʤ ʤʠʨʦʤ, ʛʜʝ ʞʠʚʫʪ 

ʣʶʜʠ, ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʪʨʘʥʩʧʦʨʪ, ʨʘʙʦʪʘʶʪ ʟʘʚʦʜʳ, ʮʚʝʪʫʪ ʮʚʝʪʳ.  ʀ ʥʝ ʪʦʣʴʢʦ 

ʘʢʪʠʚʥʦʩʪʴ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʦʪʨʘʞʘʝʪʩʷ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʧʨʦʮʝʩʩʳ ʚ 

ʢʠʙʝʨʧʨʦʩʪʨʘʥʪʚʝ ʫʧʨʘʚʣʷʶʪ ʤʥʦʛʠʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʠʨʝ ʨʝʘʣʴʥʦʩʪʠ. 

ʇʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʚʩʝ ʙʦʣʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ñʫʤʥʳʭò ʚʝʱʝʡ, ʚʝʱʝʡ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʧʨʠʚʳʯʥʳʝ ʠ ʥʫʞʥʳʝ ʜʣʷ ʥʘʩ ʤʘʪʝʨʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʥʦ 

ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʧʴʶʪʝʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʯʨʝʟʚʳʯʘʡʥʦ 

ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ, ʫʣʫʯʰʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ. ʀ 

ʪɻʠ ʚʝʱʠ ʥʝʤʝʜʣʝʥʥʦ ʩʪʨʦʷʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ. ʀʥʪʝʨʥʝʪ 

ʚʝʱʝʡ ï IOT (Internet of Things) ʨʘʩʪʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ, ʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 

ñʀʥʪʝʨʥʝʪʦʤ ʣʶʜʝʡò, ʦʙʨʘʟʫʝʪ ʥʝʚʠʜʘʥʥʳʡ ʩʠʤʙʠʦʟ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʫʚʠʜʝʪʴ ʠʤʝʶʱʠʝʩʷ ʚ 

ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ ʜʘʥʥʳʝ ʚ ʧʨʘʛʤʘʪʠʯʝʩʢʦʤ ʨʘʢʫʨʩʝ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʯʝʣʦʚʝʢʦʤ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʦʢʘ ʯʝʣʦʚʝʢʦʤ). ʀ ʝʩʣʠ ʵʪʦ 

ʤʘʨʢʝʪʦʣʦʛ ʠʟ ɸʤʘʟʦʥʘ ï ʢʨʫʧʥʝʡʰʝʛʦ ʚ ʤʠʨʝ ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ, ʪʦ ʝʛʦ ʟʘʜʘʯʘ 

ʥʘʙʣʶʜʘʷ ʟʘ ʩʣʝʜʘʤʠ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʪʘʚʣʷʝʤʳʤʠ ʢʘʞʜʳʤ ʯʝʣʦʚʝʢʦʤ, 

ʧʨʠʜʫʤʘʪʴ ʢʘʢʦʡ ʪʦʚʘʨ ʧʨʝʜʣʦʞʠʪʴ ʝʤʫ ʜʣʷ ʧʦʢʫʧʢʠ. ʀʟʚʣʝʢʘʷ ʠʟ ʦʢʝʘʥʘ ʜʘʥʥʳʭ 

ʚʩʝ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʵʪʦʤʫ ʯʝʣʦʚʝʢʫ ʦʥ ʘʥʘʣʠʟʠʨʫʝʪ ʛʜʝ ʦʥ ʞʠʚʝʪ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ, ʯʪʦ ʠʩʢʘʣ ʚ ɻʫʛʣʝ ʠʣʠ ʗʥʜʝʢʩʝ, ʯʪʦ ʧʦʢʫʧʘʣ ʧʨʦʰʣʳʝ ʛʦʜʳ, 

ʩʢʦʣʴʢʦ ʧʣʘʪʠʣ ʟʘ ʪʦʚʘʨʳ ʠ ʪ.ʧ. ʆʙʨʘʙʦʪʢʘ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʜʭʦʜʷʱʝʝ 

ʚʨʝʤʷ ʩʜʝʣʘʪʴ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʧʦʢʫʧʢʝ ʦʪ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʪʨʫʜʥʦ ʦʪʢʘʟʘʪʴʩʷ. ʅʫ ʘ 

ʝʩʣʠ ʵʪʦ ʘʥʘʣʠʪʠʢ ʠʟ ɸʛʝʥʪʩʪʚʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʦ ʘʥʘʣʠʟʠʨʫʷ 

ʜʘʥʥʳʝ ʦ ʤʠʣʣʠʦʥʘʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʩʘʤʠ ʦʩʪʘʚʠʣʠ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʥ 

ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʧʝʨʩʦʥʳ ʩ ʘʥʦʤʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʡ ʘʢʪ, ʢʦʪʦʨʳʡ ʤʦʛ ʫʥʝʩʪʠ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʞʠʟʥʝʡ.  ɺ ʵʪʦʡ ʢʥʠʛʝ 

ʤʳ ʥʝ ʙʫʜʝʤ ʢʘʩʘʪʴʩʷ ʩʪʦʣʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʡ ʧʦʜʭʦʜʘ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ. ʆʪʤʝʪʠʤ ʪʦʣʴʢʦ, ʯʪʦ ʧʦʩʪʦʷʥʥʳʡ ʘʥʘʣʠʟ ʧʦʪʦʢʘ ʩʦʦʙʱʝʥʠʡ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʷʭ ï ʘ ʵʪʦ ʪʠʧʠʯʥʘʷ ʟʘʜʘʯʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ- ʤʦʞʝʪ ʜʘʪʴ ʚʝʩʴʤʘ ʜʦʩʪʦʚʝʨʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʙʱʝʩʪʚʝ ʧʨʦʮʝʩʩʘʭ. ɼʞʦʥ ʂʣʝʡʥʙʝʨʛ, ʧʨʦʬʝʩʩʦʨ 

ʂʦʨʥʝʣʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʢʘʟʘʣ: çɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʤʥʝ 

ʦʧʨʝʜʝʣʠʪʴ ʛʦʨʷʯʠʝ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʫʪ 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʤʠ ʚ ʙʫʜʫʱʝʤ. ɽʩʣʠ ʙʳ ʠʥʪʝʨʥʝʪʘ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʥʝ ʙʳʣʦ, 

ʝʩʣʠ ʙʳ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʦʜʭʦʜʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʷ ʙʳ ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʛ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʵʪʠ ʛʦʨʷʯʠʝ ʪʦʯʢʠè.  ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ 

ʤʦʣʦʜʳʭ ʧʦʣʠʪʦʣʦʛʦʚ ʷʚʣʷʝʪʩʷ ɼʞʘʩʪʠʥ ɻʨʠʤʝʨ, 28-ʣʝʪʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʠʟ 

ʉʪʵʥʬʦʨʜʘ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʠʣ ʤʘʪʝʤʘʪʠʢʫ ʠ ʧʦʣʠʪʠʯʝʩʢʫʶ ʥʘʫʢʫ. ɽʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʠ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʩʦʮʩʝʪʝʡ, ʙʣʦʛʦʚ, ʬʦʨʫʤʦʚ, ʚʳʩʪʫʧʣʝʥʠʡ ʚ 

ʂʦʥʛʨʝʩʩʝ, ʥʦʚʦʩʪʥʳʭ ʧʦʨʪʘʣʦʚ. ʉʫʪʴ ʝʛʦ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ 

ʜʝʡʩʪʚʫʶʪ ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʷʭ, ʤʝʞʜʫ ʣʶʜʴʤʠ ʚ ʂʦʥʛʨʝʩʩʝ ʠ ʠʭ ʠʟʙʠʨʘʪʝʣʷʤʠ. ɻʘʨʚʘʨʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʦʪʢʨʳʣ ʠʥʩʪʠʪʫʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ. ɽʛʦ ʜʠʨʝʢʪʦʨ ɻʘʨʨʠ ʂʠʥʛ ʛʦʚʦʨʠʣ ʚ 

ʩʚʦʝʤ ʚʳʩʪʫʧʣʝʥʠʠ ʦ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʘʥʘʣʠʪʠʢʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢʘʭ: ç ʕʪʦ 

ʨʝʚʦʣʶʮʠʷ, ʠ ʦʥʘ ʪʦʣʴʢʦ ʥʘʯʘʣʘʩʴ. ʕʪʘ ʨʝʚʦʣʶʮʠʷ ʩʪʘʣʘ ʨʝʘʣʴʥʦʩʪʴʶ ʙʣʘʛʦʜʘʨʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʩʘʤʦʛʦ ʨʘʟʣʠʯʥʦʛʦ 

ʬʦʨʤʘʪʘ, ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, ʢʘʢ ʚʳʯʠʩʣʠʤʳʭ, ʪʘʢ ʠ 
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ʥʝʚʳʯʠʩʣʠʤʳʭè.  ʕʥʜʨʶ ɻʝʣʴʤʘʥ, ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʘʚʪʦʨʠʪʝʪʥʳʭ ʩʪʘʪʠʩʪʠʢʦʚ ʠ 

ʧʦʣʠʪʦʣʦʛʦʚ ɸʤʝʨʠʢʠ ʛʦʚʦʨʠʪ: çʄʝʪʦʜʳ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʥʦ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʩʜʝʣʘʣʠ ʠʭ 

ʵʬʬʝʢʪʠʚʥʳʤʠ. ʊʝʧʝʨʴ ʤʘʪʝʤʘʪʠʢʘ ʠ ʩʪʘʪʠʩʪʠʢʘ ï ʵʪʦ ʠʥʪʝʨʝʩʥʦ ʠ ʚʝʩʝʣʦ. ʕʪʦ ʧʨʦʩʪʦ 

ʢʨʫʪʦè 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ï ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʢʨʫʪʦ. ɺʦʪ ʜʨʫʛʦʡ ʧʨʠʤʝʨ. ɸʥʘʣʠʟʠʨʫʷ 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠʥʪʝʨʥʝʪ-ʟʘʧʨʦʩʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫʞʠʣʠ ʩʪʨʘʥʥʳʡ 

ʬʝʥʦʤʝʥ. ʋʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʩʧʣʝʩʢ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ Google ʧʦ ʪʘʢʠʤ 

ʪʝʨʤʠʥʘʤ, ʢʘʢ ʣʝʯʝʥʠʝ ʛʨʠʧʧʘ, ʩʠʤʧʪʦʤʳ ʛʨʠʧʧʘ ʠ ʪ.ʧ. ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ 

ʧʨʝʜʚʘʨʷʝʪ ʥʘʯʘʣʦ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʥʘʨʘʩʪʘʥʠʷ ʵʧʠʜʝʤʠʠ ʛʨʠʧʧʘ. ʕʪʘ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʫʞʝ ʩʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʦ ʤʥʦʛʠʭ ʰʪʘʪʘʭ ʵʧʠʜʝʤʠʠ ʛʨʠʧʧʘ, ʧʦʜʛʦʪʦʚʢʝ ʚʨʘʯʝʡ, 

ʦʩʚʦʙʦʞʜʝʥʠʶ ʣʝʯʝʙʥʳʭ ʢʦʝʢ ʠ ʪ.ʧ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʦ ʵʪʦʛʦ 

ʠʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʦʪ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡ ʠ ʧʫʥʢʪʦʚ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʪʘʚʘʣʘ ʦʪ ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʳ. ʉʧʝʮʠʘʣʠʩʪʳ ʌʝʜʝʨʘʣʴʥʦʡ 

ʨʝʟʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʩʪʘʪʠʩʪʠʢʘ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ Google 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʫʧʢʠ ʜʦʤʦʚ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʥʜʝʥʮʠʡ ʚ ʫʚʝʣʠʯʝʥʠʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʜʠʥʘʤʠʢʠ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʯʝʤ ʧʨʦʛʥʦʟʳ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʭ ʵʢʦʥʦʤʠʩʪʦʚ. ʇʦ ʤʥʝʥʠʶ ʫʯʘʩʪʥʠʢʦʚ ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʬʦʨʫʤʘ  2012 ʛʦʜʘ ʚ ɼʘʚʦʩʝ, ʪʝ, ʢʪʦ ʦʩʝʜʣʘʝʪ ʪʝʤʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʩʪʘʥʫʪ ʭʦʟʷʝʚʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʕʪʦʡ ʪʝʤʝ 

ʙʳʣ ʧʦʩʚʷʱʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʜʦʢʣʘʜ ʥʘ ʌʦʨʫʤʝ çɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ï ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝè. ʂʣʶʯʝʚʦʡ ʚʳʚʦʜ ʜʦʢʣʘʜʘ ï ʮʠʬʨʦʚʳʝ ʘʢʪʠʚʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʤʝʥʝʝ 

ʟʥʘʯʠʤʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʘʢʪʠʚʦʤ, ʯʝʤ ʟʦʣʦʪʦ ʠʣʠ ʚʘʣʶʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʧʨʦʬʝʩʩʦʨʦʤ ɹʨʠʥʡʦʣʬʩʦʥʦʤ (E.Brynjolfsson)  ʠ ʜʚʫʤʷ ʝʛʦ 

ʢʦʣʣʝʛʘʤʠ ʚ 2012 ʛʦʜʫ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʙʝʨʝʪʩʷ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ɸʤʝʨʠʢʦʡ. ʆʥʠ ʠʟʫʯʠʣʠ 

179 ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʪʝ ʠʟ ʥʠʭ, ʢʪʦ ʚʟʷʣ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜ-

ʧʦʣʪʦʨʘ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʣʫʯʠʣ 

ʥʝʤʝʜʣʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 5-6%. ʉ ʫʯʝʪʦʤ ʦʙʦʨʦʪʘ ʠ 

ʨʘʟʤʝʨʦʚ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʵʪʦ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʤʥʦʛʦ ʠ ʧʦʢʘʟʳʚʘʝʪ ʩʫʤʘʩʰʝʜʰʫʶ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʣʦʞʝʥʠʡ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʀ ʝʩʣʠ 

ʩʝʛʦʜʥʷ, ʧʦʢʘ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʛʝʥʪʩʪʚʘ Wikibon research, ʢʦʤʧʘʥʠʠ 

ʥʝ ʧʦʣʫʯʘʶʪ ʜʦʣʞʥʦʡ ʦʪʜʘʯʠ ʦʪ ʠʥʚʝʩʪʠʮʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ Big Data ʠ ʦʪ ʢʘʞʜʦʛʦ 

ʚʣʦʞʝʥʥʦʛʦ ʜʦʣʣʘʨʘ ʧʦʢʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʧʦʣʦʚʠʥʘ, ʪʦ ʚ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ï ʧʷʪʴ ʣʝʪ 

ʩʠʪʫʘʮʠʷ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʩʷ, ʠ ROI ʩʦʩʪʘʚʠʪ ʥʝ ʤʝʥʝʝ 3,5 ʜʦʣʣʘʨʦʚ ʥʘ ʦʜʠʥ 

ʜʦʣʣʘʨ ʠʥʚʝʩʪʠʮʠʡ [3].  

ɽʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʦʮʝʥʠʪʴ ʨʦʣʴ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ  ʚ ʵʢʦʥʦʤʠʢʝ ʠ  ʨʘʟʚʠʪʠʠ  ʙʠʟʥʝʩʘ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʘʩʰʪʘʙʝ, ʪʦ ʥʝʧʨʝʤʝʥʥʦ ʩʣʝʜʫʝʪ ʠʟʫʯʠʪʴ  ʦʙʰʠʨʥʳʝ ʜʦʢʣʘʜ r

ʀʥʩʪʠʪʫʪʘ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʨʧʦʨʘʮʠʠ ʄʘʢʂʠʥʩʠ (McKinsey Global Institute) 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ Big data: The next frontier for innovation, competition, and productivity 

(ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ: ʦʯʝʨʝʜʥʦʡ ʨʫʙʝʞ ʜʣʷ ʠʥʥʦʚʘʮʠʡ, ʢʦʥʢʫʨʝʥʮʠʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ), ʘ ʪʘʢʞʝ Game changers: Five opportunities for US growth and 

renewal ( ʄʝʥʷʶʱʠʝ ʧʨʘʚʠʣʘ ʠʛʨʳ: ʧʷʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʦʩʪʘ ʦʙʥʦʚʣʝʥʠʷ 
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ʉʐɸ). ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚʳʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʥʳ ʘʚʪʦʨʘʤʠ  ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʟʘʤʝʪʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʨʦʩʪʘ ʚʘʣʦʚʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ (GDP).  ɸʥʘʣʠʟ, ʚʳʧʦʣʥʝʥʥʳʡ  McKinsey, ʧʦʢʘʟʘʣ, ʯʪʦ  Big Data ʜʦʙʘʚʷʪ 

$325 ʤʣʨʜ ʢ ɺɺʇ ʢ 2020 ʛʦʜʫ. ʀ ʵʪʦʪ ʚʢʣʘʜ ʚʧʦʣʥʝ ʩʨʘʚʥʠʤ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʢʘʞʫʪ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ. ʕʪʦ ʵʥʝʨʛʝʪʠʢʘ (ʰʝʣʴʬʦʚʘʷ 

ʜʦʙʳʯʘ ʥʝʬʪʠ ʠ ʛʘʟʘ), ʪʦʨʛʦʚʣʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ 

ʩʝʪʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ), ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ.  ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʠʣʣʶʩʪʨʠʨʫʶʪ ʵʪʦʪ ʚʳʚʦʜ ʜʠʘʛʨʘʤʤʦʡ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ   ʨʠʩʫʥʢʝ 1.3. 
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ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʨʘʟʫʤʝʝʪʩʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʦʪʨʘʩʣʴ 

ʵʢʦʥʦʤʠʢʠ ʠ ʚʳʜʝʣʝʥʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʟʥʝʩʦʚ ʣʠʰʴ ʧʨʠʟʚʘʥʦ ʧʦʢʘʟʘʪʴ ʢʘʢʘ̫  ʜʦʣʷ ʧʨʠʨʦʩʪʘ ɺɺʇ 

ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʙʫʜʫʪ ʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʝʜʨʷʪʴ ʚ ʩʚʦʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʝʨʚʠʩʳ ʠʥʜʫʩʪʨʠʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʆʙʣʘʩʪʠ, ʥʘ ʢʦʪʦʨʳʝ Big Data ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ - ʵʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʠ ʠʥʥʦʚʘʮʠʠ. ʀʤʝʥʥʦ ʵʪʠ 

ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʚʳʤʠ ʪʦʯʢʘʤʠ ʵʢʦʥʦʤʠʢʠ. ʆʜʠʥ ʠʟ ʩʝʨʴʝʟʥʳʭ ʚʳʟʦʚʦʚ 

ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʩʪʘʨʝʥʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚʩʣʝʜ ʟʘ ʥʘʩʝʣʝʥʠʝʤ. ʊʦ ʝʩʪʴ ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʦʪʨʫʜʥʠʢʘ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʫʶ ʥʦʨʤʫ. ʇʦ 

ʧʨʦʛʥʦʟʘʤ, ʩʠʪʫʘʮʠʷ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʝʪ ʪʦʣʴʢʦ ʫʭʫʜʰʘʪʴʩʷ ð ʠ, ʯʪʦʙʳ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʦʩʪ ɺɺʇ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ 30%.  ʇʦ ʧʨʦʛʥʦʟʘʤ McKinsey, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʜʘʪʴ 

ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʭʦʜʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ.  

ɺ ʜʦʢʣʘʜʝ ʚʳʜʝʣʝʥʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ (0,7% ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 300 ʤʣʨʜ. 

ʜʦʣʣʘʨʦʚ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ʦʙʲʝʤʦʚ), ʪʦʨʛʦʚʣʷ (0,5-1,0 %, +60% ʧʨʠʨʦʩʪʘ),  

ʧʨʦʠʟʚʦʜʩʪʚʦ (7% ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ,+50% - ʦʙʲʝʤʳ). ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʜʦʢʣʘʜʝ 

ʪʘʢʞʝ ʥʘʟʚʘʥ ʪʘʢʦʡ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʢʘʢ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ (700 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʜʦʭʦʜʘ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 100 

ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʜʣʷ ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʦʚ). ɺ ʜʦʢʣʘʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɽʚʨʦʩʦʶʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʤʦʞʝʪ 

ʧʨʠʥʦʩʠʪʴ ʝʞʝʛʦʜʥʦ ʜʦʭʦʜ ʚ 250 ʤʠʣʣʠʘʨʜʦʚ ʝʚʨʦ ʠ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ 

0,5%. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʟʜʝʩʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʪʨʠ ʦʩʥʦʚʥʳʭ ʩʝʢʪʦʨʘ. 

1.2.1 ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. ɺ ʵʢʦʥʦʤʠʢʝ ʉʐɸ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʩʝʢʪʦʨʦʚ, ʩʦʟʜʘʶʱʠʡ 17% ɺɺʇ ʠ ʠʩʧʦʣʴʟʫʶʱʠʡ 11% ʚʩʝʡ 

ʨʘʙʦʯʝʡ ʩʠʣʳ. ɽʞʝʛʦʜʥʦ ʨʘʩʭʦʜʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚʦʟʨʘʩʪʘʶʪ ʧʦʯʪʠ ʥʘ 5%. ʀ 

ʵʪʦ ʥʝʠʟʙʝʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɸʥʘʣʠʟ, ʩʜʝʣʘʥʥʳʡ ʚ ʜʦʢʣʘʜʝ, 

ʧʦʢʘʟʳʚʘʝʪ ʢʘʢ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʠʩʪʦʯʥʠʢ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʪʨʘʪ, ʥʦ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʤʝʜʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʦʩʥʦʚʝ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʭʨʘʥʷʱʘʷʩʷ ʚ ʯʝʪʳʨʝʭ 

ʛʣʘʚʥʳʭ ʧʫʣʘʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʥʝʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʕʪʦ (1) 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʧʳʪʘʥʠʡ, (2) 

ʜʘʥʥʳʝ ʠʟ ʢʣʠʥʠʢ ʧʦ ʠʩʪʦʨʠʷʤ ʙʦʣʝʟʥʠ ʠ ʜʠʘʛʥʦʩʪʠʢʝ, (3) ʜʘʥʥʳʝ ʦ ʧʦʚʝʜʝʥʠʠ 

ʧʘʮʠʝʥʪʦʚ, ʠʭ ʧʦʢʫʧʢʠ, ʦʪʟʳʚʳ, ʜʘʥʥʳʝ ʦʪ ʜʦʤʘʰʥʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ 

ʜʘʞʝ ʦʪ ʦʜʝʞʜʳ ʠ ʦʙʫʚʠ, ʪʘʢʠʝ ʢʘʢ ʢʨʦʩʩʦʚʦʢ ʩ ʩʝʥʩʦʨʘʤʠ, (4) ʜʘʥʥʳʝ ʦʪ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʦʙ ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ, ʘʧʪʝʢ ʦʙ ʦʪʧʫʩʢʝ ʧʨʝʧʘʨʘʪʦʚ, 

ʩʚʝʜʝʥʠʷ ʦ ʮʝʥʘʭ ʥʘ ʨʳʥʢʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʩʝʭ ʵʪʠʭ 

ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʚʠʚʘʪʴ ʧʷʪʴ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ 

ʜʘʥʥrʭ. 

1. ʆʧʝʨʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʆʞʠʜʘʝʪʩʷ ʯʪʦ 

ʟʜʝʩʴ ʙʫʜʝʪ ʧʦʣʫʯʝʥʦ ʝʞʝʛʦʜʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 165 

ʤʠʣʣʠʘʨʜʦʚ ʝʞʝʛʦʜʥʦ. ɿʜʝʩʴ ʩʪʘʥʫʪ ʚʦʟʤʦʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 



  

13 
 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʦʙʨʘʙʦʪʢʝ ʚʩʝʡ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʧʨʘʢʪʠʢʝ ʣʝʯʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʧʨʘʢʪʠʢʫ ʚʨʘʯʝʡ ʚʦʡʜʝʪ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʣʠʥʠʮʠʩʪʫ 

ʥʝʚʠʜʘʥʥʳʡ ʨʘʥʝʝ ʜʦʩʪʫʧ ʢ ʦʧʳʪʫ ʪʳʩʷʯ ʢʦʣʣʝʛ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ. 

ʉʫʱʝʩʪʚʝʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʜʘʶʪ 

ʤʝʪʦʜʳ ʧʝʨʩʦʥʘʣʴʥʦʡ ʠ ʧʨʝʚʝʥʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʫʜʘʣʝʥʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʧʘʮʠʝʥʪʦʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʝʥʩʦʨʦʚ 

ʘʢʪʠʚʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʩʤʘʨʪʬʦʥʘʤ, 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʦʪʚʨʘʪʠʪ ʥʝʦʞʠʜʘʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʥʘʧʦʤʠʥʘʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʥʘʟʥʘʯʝʥʥʦʛʦ ʣʝʯʝʥʠʷ. 

2. ʉʠʩʪʝʤʘ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʧʣʘʪʳ. ʆʞʠʜʘʝʪʩʷ ʛʝʥʝʨʠʨʦʚʘʥʠʝ  ʦʢʦʣʦ 50 

ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʝʞʝʛʦʜʥʦ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʦʢʨʘʪʷʪ ʨʘʩʭʦʜʳ ʥʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. ɸʥʘʣʠʟ ʩʯʝʪʦʚ ʠ ʧʦʩʪʫʧʣʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ, ʧʦʟʚʦʣʠʪ 

ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʦʰʠʙʦʢ ʠ ʭʠʱʝʥʠʡ ʧʨʠ ʦʧʣʘʪʝ. ʉʝʛʦʜʥʷ ʦʪ 2 ʜʦ 4 

ʧʨʦʮʝʥʪʦʚ ʝʞʝʛʦʜʥʳʭ ʧʣʘʪʝʞʝʡ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʚʥʝʩʝʥʥʳʤʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥʦʚʳʭ ʧʣʘʥʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʣʫʛʘʭ, ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʱʠʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʦʪ ʧʘʮʠʝʥʪʦʚ. ʊʦʣʴʢʦ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʱʠʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ 

ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʡʪʠ ʢ ʦʧʣʘʪʝ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʦʚʤʝʩʪʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʤʝʜʠʢʘʤʝʥʪʳ ʠ ʪʨʫʜ ʤʝʜʧʝʨʩʦʥʘʣʘ. 

3. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʟʚʦʣʷʪ ʧʦʣʫʯʠʪʴ ʜʦʭʦʜʳ ʚ 100 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʝʞʝʛʦʜʥʦ 

ʠ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʙʶʜʞʝʪʘ ʥʘ 25 ʤʠʣʣʠʘʨʜʦʚ ʚ ʛʦʜ. ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ 

ʟʜʝʩʴ ʦʞʠʜʘʝʪʩʷ ʦʪ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʅʝ ʤʝʥʴʰʝʝ ʚʣʠʷʥʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʷʪ ʥʘ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʢ ʪʘʢʠʤ 

ʠʩʧʳʪʘʥʠʷʤ. ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʢʠʭ ʠʩʧʳʪʘʥʠʡ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʟʨʘʙʦʪʢʘʭ 

ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʩʝʡʯʘʩ ʟʘʥʠʤʘʶʪ ʠʥʥʦʚʘʮʠʠ ʚ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʝ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʙʨʘʙʦʪʢʠ ʛʠʛʘʥʪʩʢʠʭ ʦʙʲʝʤʦʚ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʫʧʥʦʡ ʩʝʛʦʜʥʷ ʢʘʞʜʦʤʫ, ʚʨʘʯʠ ʩʤʦʛʫʪ ʥʘʟʥʘʯʘʪʴ 

ʘʙʩʦʣʶʪʥʦ ʫʥʠʢʘʣʴʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ. 

ʅʘʢʦʥʝʮ, ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʚʳʜʝʣʝʥʠʶ ʧʘʪʪʝʨʥʦʚ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʣʷʪ 

ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʙʦʣʝʟʥʝʡ, ʚʳʜʝʣʠʪʴ ʧʨʦʬʠʣʠ ʨʠʩʢʦʚ ʠ ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʝʩʪʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʦ ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʦʢ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʳʭ ʜʣʷ ʙʫʜʫʱʠʭ ʚʠʜʦʚ 

ʟʘʙʦʣʝʚʘʥʠʡ. 

4. ʅʦʚʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. ʆʩʥʦʚʘʥʥʳʝ ʥʘ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʵʪʠ ʤʦʜʝʣʠ ʤʦʛʫʪ ʜʦʧʦʣʥʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʣʠ ʜʘʞʝ 
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ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʥʝʢʦʪʦʨʳʤʠ ʠʟ ʥʠʭ. ʕʪʦ ʘʛʨʝʛʘʪʦʨʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʧʦʩʪʘʚʣʷʶʪ ʦʯʠʱʝʥʥʳʝ ʠ ʩʢʦʤʧʦʥʦʚʘʥʥʳʝ ʙʣʦʢʠ ʜʘʥʥʳʭ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʟʘʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ, ʪʨʝʪʴʠʤ ʣʠʮʘʤ. ʅʘʧʨʠʤʝʨ ʚʩʝ 

ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʝʡ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʤʝʥʷʚʰʠʭ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʚʘʞʥʳ ʜʣʷ ʬʘʨʤʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʥʠ ʛʦʪʦʚʳ 

ʧʦʢʫʧʘʪʴ ʪʘʢʠʝ ʜʘʥʥʳʝ. ɼʨʫʛʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʥʦʚʳʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ 

ʷʚʣʷʶʪʩʷ ʦʥ-ʣʘʡʥ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʠ ʚʨʘʯʝʡ, ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʬʘʨʤʘʢʦʣʦʛʦʚ.  

5. ʄʘʩʩʦʚʳʡ ʩʢʨʠʥʠʥʛ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʵʧʠʜʝʤʠʡ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʩʪʨʦʠʪʴ ʢʘʢ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʤʦʜʝʣʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ 

ʧʨʝʜʠʢʪʠʚʥʳʝ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʚʩʧʳʰʝʢ. 

1.2.2 ʇʨʦʠʟʚʦʜʩʪʚʦ. ʕʪʦʪ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʣʩʷ ʚ ʜʚʠʞʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ. ʅʘʯʠʥʘʷ ʩ ʨʘʟʨʘʙʦʪʦʢ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʤʦʜʝʣʷʭ ʙʫʜʫʱʠʭ ʧʨʦʜʫʢʪʦʚ 

ʚʦʧʣʦʱʘʝʤʳʭ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (CAD- 

Computer Aided Design), ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(CAM- Computer Aided Manufacturing), ʫʧʨʘʚʣʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ  ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʠʩʪʝʤʘʤʠ ʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ 

(CRM ï Customer Relationship Management), ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʮʝʧʦʯʢʘ 

ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ.  ɹʦʣʴʰʠʝ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʨʘʩʰʠʨʠʪ ɹʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʢʘʢ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʘʢ ʠ ʥʝʚʠʜʘʥʥʦʝ 

ʨʘʥʝʝ ʫʩʢʦʨʝʥʠʝ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʠʟʜʝʣʠʡ ʠ ʦʧʪʠʤʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ 

ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɻʣʦʙʘʣʠʟʘʮʠʷ 

ʪʨʝʙʫʝʪ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʙʨʦʩʘʥʥʳʭ ʧʦ ʚʩʝʡ 

ʧʣʘʥʝʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʢʘʭ. ʊʦʣʴʢʦ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ 

ʤʝʪʦʢ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʚʦʚʣʝʯʝʥʳ ʚ ʧʨʦʮʝʩʩʳ ʧʦʩʪʘʚʦʢ ʙʫʜʝʪ ʧʨʦʜʘʥʦ ʥʝ 

ʤʝʥʝʝ 209 ʤʠʣʣʠʘʨʜʦʚ ʰʪʫʢ ʚ 2021. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʞʝ ʚ 2010 

ʛʦʜʫ ʤʘʥʠʧʫʣʠʨʦʚʘʣʠ ʧʦʯʪʠ ʜʚʫʤʷ  ʵʢʟʘʙʘʡʪʘʤʠ ʜʘʥʥʳʭ.  ɺʝʜʴ ʥʘʧʨʠʤʝʨ 

ʦʜʠʥ ʪʦʣʴʢʦ ɹʦʠʥʛ-737 ʧʨʠ ʩʚʦʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʝʥʝʨʠʨʫʝʪ ʦʢʦʣʦ 240 

ʪʝʨʘʙʘʡʪ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʠ ʮʝʥʥʦʩʪʝʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʠʞʝʩʣʝʜʫʶʱʠʤʠ. 

1. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʜʠʟʘʡʥ ʧʨʦʜʫʢʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ 
ʜʘʥʥʳʭ ʟʜʝʩʴ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʫʯʝʩʪʴ 
ʧʦʞʝʣʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʩʦʢʨʘʪʠʪʴ ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʙʣʘʛʦʜʘʨʷ 
ʧʦʜʭʦʜʫ ʦʪʢʨʳʪʳʭ ʠʥʥʦʚʘʮʠʡ. ʄʝʥʝʜʞʤʝʥʪ  ʧʦʣʫʯʘʝʪ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ 
ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʧʣʘʪʬʦʨʤ 
ʢʦʣʣʘʙʦʨʘʪʠʚʥʦʛʦ ʪʨʫʜʘ. ʋʯʝʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʥʷʝʪʩʷ 
ʥʘ ʫʯʝʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

2. ʀʟʛʦʪʦʚʣʝʥʠʝ. ʇʨʦʮʝʩʩʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʚʠʚʘʷʩʴ ʚʩʪʫʧʠʣʠ ʚ ʬʘʟʫ 
ʥʘʟʳʚʘʝʤʫʶ ñʮʠʬʨʦʚʘʷ ʬʘʙʨʠʢʘò. ɺ ʥʠʭ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ 
ʧʨʦʜʫʢʪʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ 
ʤʘʪʝʨʠʘʣʠʟʘʮʠʠ  ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʦʙʨʘʙʦʪʢʠ ʠ ʩʠʥʪʝʟʘ ʤʘʪʝʨʠʘʣʦʚ, 
ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ, 3D ʧʨʠʥʪʠʥʛʘ. ɺ ʠʟʛʦʪʦʚʣʝʥʠʠ 
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ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʥʦʚʳʭ ʮʝʭʦʚ ʷʚʣʷʝʪʩʷ ñʠʥʪʝʨʥʝʪ ʚʝʱʝʡò (IOT). 
ʀʥʬʦʨʤʘʮʠʷ ʦʪ ʩʝʥʩʦʨʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ 
ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ  ʧʨʦʮʝʩʩʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʢʣʶʯʘʷ ʥʘʥʦʩʙʦʨʢʠ. IOT ʧʦʜʭʦʜ ʚ 
ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʪ ʚ 60% ʙʣʘʛʦʜʘʨʷ 
ʤʦʥʠʪʦʨʠʥʛʫ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

3. ʄʘʨʢʝʪʠʥʛ, ʧʨʦʮʝʩʩ ʧʨʦʜʘʞ ʠ ʧʦʩʣʝʧʨʦʜʘʞʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʇʦʩʪʫʧʘʶʱʠʝ ʦʪ 
ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʘʥʥʳʝ, ʦʪʟʳʚʳ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʦʪʯʝʪʳ ʧʦʟʚʦʣʷʶʪ ʚʣʠʷʪʴ ʥʘ 
ʙʫʜʫʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʦʢ, ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʬʠʣʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 
ʧʦʢʫʧʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ 
ʫʞʝ ʧʨʦʜʘʥʥʦʛʦ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʘʥʠʤʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 
ʕʪʦʡ ʯʘʩʪʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʝʥʥʦ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠʛʨʘʶʪ ʪʘʤ ʚʘʞʥʫʶ ʨʦʣʴ. ʄʳ 
ʧʦʩʚʷʪʠʣʠ ʧʨʠʤʝʥʝʥʠʶ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʚʩʶ ʚʪʦʨʫʶ ʛʣʘʚʫ 
ʢʥʠʛʠ.  

1.2.3 ʊʦʨʛʦʚʣʷ ( Retail). ʕʪʦʪ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʪʘʢʞʝ ʧʦʣʫʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʜʦʭʦʜʳ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ 

ʧʦʜʜʝʨʞʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩʘ. ʉʦʙʩʪʚʝʥʥʦ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʷʭ 

ʵʪʦʛʦ ʩʝʢʪʦʨʘ ʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʘʟʚʝʨʥʫʪʳ ʧʝʨʚʳʝ ʩʠʩʪʝʤʳ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʜʘʞ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʧʦʚʝʜʝʥʠʷ ʢʣʠʝʥʪʦʚ 

ʦʢʘʟʘʣʠʩʴ ʢʣʶʯʝʚʳʤʠ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʜʥʦʛʦ ʠʟ 

ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʀʤʝʥʥʦ ʚ ʪʦʨʛʦʚʣʝ 

ʦʞʠʜʘʝʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʧʦʣʫʧʨʦʮʝʥʪʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʨʦʩʪ ʜʦʭʦʜʦʚ ʧʦʯʪʠ ʥʘ 

60%. ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʨʠʪʵʡʣʝʨʘ ʢʘʢ ʧʠʦʥʝʨ ʚ ʦʙʣʘʩʪʠ ʦʙʤʝʥʘ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʜʘʥʥʳʤʠ Wal-Mart ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʣʷ ʫʯʝʪʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʦʚʘʨʘʤʠ ʠ ʪʦʚʘʨʥʳʤʠ ʮʝʧʦʯʢʘʤʠ ʦʪ ʧʦʩʪʘʚʱʠʢʘ ʜʦ 

ʧʦʢʫʧʘʪʝʣʷ. ʇʨʠʤʝʥʠʚ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ï 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʤʝʪʢʠ (RFID) Wal-Mart ʧʦʣʫʯʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʩʩʠʨʦʚʢʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʦʚʘʨʦʚ ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʣʦ ʢʘʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʥʦ ʠ 

ʧʦʟʚʦʣʠʣʦ ʨʘʟʚʠʪʴ ʥʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦʩʪʨʦʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʠ ʢʣʠʝʥʪʘʤʠ. ɺʦʦʙʱʝ ʚ ʪʦʨʛʦʚʣʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ 16 ʪʦʯʝʢ ʧʨʠʣʦʞʝʥʠʷ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʛʜʝ ʵʪʦ ʩʦʟʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʛʨʫʧʧʠʨʦʚʘʚ ʧʦ ʪʠʧʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʪʦʨʛʦʚʣʝ.  

1. ʄʘʨʢʝʪʠʥʛ. ɿʜʝʩʴ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʶʪ ʦʧʦʨʫ ʜʣʷ 
ʢʨʦʩʩ-ʧʨʦʜʘʞ ï ʧʨʦʜʘʞ ʧʦ ʧʨʠʥʮʠʧʫ ñʚʳ ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ ʭʦʪʠʪʝéò. 
ʈʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʜʦ 30% ʧʨʦʜʘʞ ʪʘʢʦʤʫ 
ʤʘʛʘʟʠʥʫ ʢʘʢ Amazon.  ɼʨʫʛʘʷ ʪʦʯʢʘ ʧʨʠʣʦʞʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ï ʵʪʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʜʣʷ ʢʦʨʨʝʢʪʥʳʭ ʨʝʢʣʘʤʥʳʭ 
ʩʦʦʙʱʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʉʤʘʨʪʬʦʥʳ ʠ ʜʨʫʛʠʝ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 
ʜʝʣʘʶʪ ʩʝʨʚʠʩʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ (Location 
Based Services), ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʜʘʞ. ɽʱʝ ʦʜʥʘ ʪʦʯʢʘ 
ʧʨʠʣʦʞʝʥʠʷ ï ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʧʦʢʫʧʘʪʝʣʷ ʚ ʪʦʨʛʦʚʳʭ ʟʘʣʘʭ.  ɸʥʘʣʠʟ 
ʪʠʧʦʚʳʭ ʧʘʪʪʝʨʥʦʚ ʧʦʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ 
ʨʘʩʢʣʘʜʢʫ ʪʦʚʘʨʦʚ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʠʪʨʠʥ ʠ ʪ.ʧ. ʄʠʢʨʦʩʝʛʤʝʥʪʘʮʠʷ 
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ʢʣʠʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʦʱʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʦʪʦʢʘ ʢʣʠʢʦʚ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʧʨʦʛʨʘʤʤʳ ʙʦʥʫʩʦʚ ʠʣʠ 
ʩʢʠʜʦʢ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʝʩʴʤʘ ʪʦʥʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʩʪʘʙʠʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. ʅʘʢʦʥʝʮ, ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝʜʦʩʪʠʞʠʤʦʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ 
ʤʘʨʢʝʪʠʥʛʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʥʝʥʠʡ (sentiment analysis). 
ɼʣʷ ʵʪʦʛʦ ʩʦʙʠʨʘʶʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʙʣʦʛʘʭ, 
ʬʦʨʫʤʘʭ ʠ ʠʟʚʣʝʢʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʭ ʦʪʥʦʰʝʥʠʠ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ 
ʪʦʚʘʨʘʤ, ʫʩʣʫʛʘʤ ʠʣʠ ʧʦʩʪʘʚʱʠʢʘʤ. ʄʥʦʛʦʢʘʥʘʣʴʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʪʦʯʝʢ 
ʧʨʠʣʦʞʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʉʦʚʤʝʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦ ʧʦʢʫʧʢʘʭ 
ʚʤʝʩʪʝ ʩ ʜʘʥʥʳʤʠ ʦ ʜʦʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʞʠʚʘʶʪ ʧʦʢʫʧʘʪʝʣʠ, ʜʘʥʥʳʭ ʦʙ ʠʭ 
ʜʦʭʦʜʘʭ, ʜʝʪʷʭ, ʨʘʙʦʪʝ ʧʦʟʚʦʣʷʝʪ ʫʩʠʣʠʪʴ ʘʢʮʠʠ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʪʦʚʘʨʦʚ, 
ʦʪʳʩʢʘʪʴ ʪʦʯʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʫʩʣʫʛʘʭ. 

2. ʇʨʦʜʘʞʠ. ɺ ʵʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʦʨʛʦʚʣʠ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ 
ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ. ʄʦʥʠʪʦʨʠʥʛ ʚʩʝʭ 
ʜʝʡʩʪʚʠʡ ʧʦ ʧʨʦʜʘʞʝ ʠ ʧʨʦʙʣʝʤ ʧʨʠ ʠʭ ʠʩʧʦʣʥʝʥʠʠ ʜʘʝʪ ʢʣʶʯ ʢ 
ʦʧʝʨʘʮʠʦʥʥʳʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷʤ ʠ ʥʦʚʳʤ ʤʝʭʘʥʠʟʤʘʤ ʫʧʨʘʚʣʝʥʠʷ 
ʦʧʝʨʘʮʠʷʤʠ. ɼʨʫʛʦʡ ʪʦʯʢʦʡ ʧʨʠʣʦʞʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ 
ʦʧʪʠʤʠʟʘʮʠʷ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ. ʕʪʦ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʩʦʪʨʫʜʥʠʢʘʤʠ 
ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʤʦʥʠʪʦʨʠʥʛ ʨʘʩʧʠʩʘʥʠʡ ʠ ʨʘʩʧʦʨʷʜʢʘ ʠ 
ʤʝʭʘʥʠʟʤʦʚ ʧʦʦʱʨʝʥʠʷ ʠ ʥʘʢʘʟʘʥʠʷ. 

3. ʎʝʧʴ ʧʦʩʪʘʚʦʢ. ɺʘʞʥʝʡʰʠʤʠ ʪʦʯʢʘʤʠ ʧʨʠʣʦʞʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʢ 
ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ 
ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʪʦʤ ʚ ʮʝʣʦʤ. 
ɺʪʦʨʦʡ ʪʘʢʦʡ ʪʦʯʢʦʡ ʩʣʫʞʠʪ ʦʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
ɺʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʛʝʦʣʦʢʘʮʠʠ ʧʦʨʦʞʜʘʷ ʧʦʪʦʢʠ ʜʘʥʥʳʭ, ʪʝʤ ʩʘʤʳʤ 
ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʙʣʶʜʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʣʦʛʠʩʪʠʢʦʡ. ʅʘʢʦʥʝʮ, ʙʦʣʴʰʠʝ 
ʜʘʥʥʳʝ ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ  ʥʘʛʣʷʜʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʧʦʩʪʘʚʱʠʢʦʚ 
ʪʦʚʘʨʦʚ ʦ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʜʦʙʠʚʘʪʴʩʷ ʫʩʧʝʭʘ ʚ ʧʝʨʝʛʦʚʦʨʘʭ ʦ 
ʟʘʢʫʧʢʘʭ ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʦʙʲʝʤʦʚ, ʪʘʢ ʠ ʧʦ ʮʝʥʘʤ. 

4. ʅʦʚʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. ɼʦʩʪʫʧ ʢ ʦʙʰʠʨʥʳʤ ʜʘʥʥʳʤ ʦ ʧʦʢʫʧʢʘʤ ʠ 
ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʧʦʢʫʧʘʪʝʣʝʡ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 
ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʚ ʪʦʨʛʦʚʣʝ. ʆʜʥʠʤʠ ʠʟ ʧʦʩʣʝʜʥʠʭ ʟʜʝʩʴ ʙʳʣʠ ʩʝʨʚʠʩʳ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʮʝʥ  ʫ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʘʚʮʦʚ ʠ ʨʳʥʢʠ ʚ ʀʥʪʝʨʥʝʪʝ (Web based 
markets). ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʨʳʥʢʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 
ʧʦʢʫʧʘʪʝʣʷʤ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʚʘʨʘʭ ʠ ʫʩʣʫʛʘʭ, 
ʨʘʟʣʠʯʥʳʝ ʩʨʘʚʥʝʥʠʷ, ʜʦʩʪʫʧʘ ʢ ʦʪʟʳʚʘʤ ʜʨʫʛʠʭ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʪ.ʜ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ ʩʝʢʪʦʨʘʤʠ ʵʢʦʥʦʤʠʢʠ ʨʦʣʴ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʨʦʩʪʝ ɺɺʇ 
ʥʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ 
ʫʞʝ ʠʩʧʳʪʳʚʘʝʪ ʠʭ ʚʣʠʷʥʠʝ. ʆʩʦʙʫʶ ʨʦʣʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʩʫʞʜʘʪʴʩʷ ʥʠʞʝ, 
ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠʛʨʘʶʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ɸʚʪʦʨʳ ʚʠʜʷʪ ʟʜʝʩʴ ʫʜʠʚʠʪʝʣʴʥʫʶ 
ʚʦʟʤʦʞʥʦʩʪʴ   ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʚ 
ʩʪʨʘʥʝ, ʥʘʯʠʥʘʷ ʩ ʝʛʦ ʛʣʫʙʦʢʦʛʦ ʜʝʪʩʪʚʘ, ʩ ʧʝʨʚʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʜʝʪʩʢʠʭ 
ʩʘʜʘʭ, ʯʝʨʝʟ ʰʢʦʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʪʝʢʫʱʫʶ ʫʩʧʝʚʘʝʤʦʩʪʴ, 
ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʠ ʩʢʣʦʥʥʦʩʪʠ, ʠʪʦʛʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʘʪʪʝʩʪʘʮʠʠ, ʫʯʝʙʫ ʚ 
ʢʦʣʣʝʜʞʘʭ ʠ ʚʫʟʘʭ ʠ ʜʘʣʝʝ ʚ ʠʥʩʪʠʪʫʪʘʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʫʨʩʘʭ. ɿʜʝʩʴ ʚʠʜʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʦʜʠʚʰʠʭʩʷ 
ʚ ʩʪʨʘʥʝ ʣʶʜʝʡ ʢʘʢ ʚʘʞʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʧʦʜʣʝʞʠʪ ʤʦʥʠʪʦʨʠʥʛʫ 
ʠ ʘʥʘʣʠʟʫ ʢʘʢ ʚ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ, ʪʘʢ ʠ ʚ ʮʝʣʷʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 
ʚʳʚʦʜʦʚ ʦ ʙʫʜʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʅʘʜʝʷʩʴ, ʯʪʦ ʵʪʦʤʫ ʧʨʦʝʢʪʫ 
ʫʜʘʩʪʩʷ ʧʦʩʚʷʪʠʪʴ ʜʨʫʛʠʝ ʧʫʙʣʠʢʘʮʠʠ, ʟʜʝʩʴ ʤ  rʨʘʩʩʤʘʪʨʠʚʘʝʤ ʪʦʣʴʢʦ ʦʜʠʥ 
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ʘʩʧʝʢʪ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, 
ʫʤʝʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʣʶʙʦʡ 
ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦʟʤʦʞʥʦ, ʢʦʛʜʘ ʪʦ ʵʪʠ ʫʤʝʥʠʷ ʩʪʘʥʫʪ 
ʯʘʩʪʴʶ ʣʶʙʦʡ ʧʨʦʬʝʩʩʠʠ ʠ, ʪʦʛʜʘ ʥʝ ʧʨʠʜʝʪʩʷ ʛʦʚʦʨʠʪʴ ʦʙ ʵʪʦʡ ʩʧʝʮʠʬʠʢʝ 
ʦʪʜʝʣʴʥʦ. ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʜʝʣʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ 
ʧʦʷʚʣʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʙʦʣʴʰʠʤ ʜʘʥʥʳʤ ʚ ʬʦʨʤʝ ʦʪʜʝʣʴʥʦʡ ʧʨʦʬʝʩʩʠʠ. 
ʅʘʟʚʘʥʠʝ ʵʪʦʡ ʧʨʦʬʝʩʩʠʠ Data Scientist ï ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʘʥʥʳʭ. ɺ ʉʐɸ 
ʧʨʦʠʟʚʝʣʠ ʦʮʝʥʢʫ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʪʘʢʦʡ ʧʨʦʬʝʩʩʠʠ ʠ ʧʨʠʰʣʠ ʢ 
ʚʳʚʦʜʫ, ʯʪʦ ʫʞʝ ʚ 2018 ʛʦʜʫ ʚ ʉʐɸ ʙʫʜʝʪ ʥʝʭʚʘʪʢʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʘʥʥʳʭ ʚ 
ʢʦʣʠʯʝʩʪʚʝ 190 000 ʯʝʣʦʚʝʢ! ʀʟʚʝʩʪʥʳʡ ʞʫʨʥʘʣ Harvard Business Review ʪʘʢ 
ʦʟʘʛʣʘʚʠʣ ʦʜʠʥ ʠʟ ʩʚʦʠʭ ʚʳʧʫʩʢʦʚ: ñData Scientist: The Sexiest Job Of the 21st 
Centuryò ï ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʘʥʥʳʭ ï ʩʘʤʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 21 ʩʪʦʣʝʪʠʷ.  
ʂʪʦ ʪʘʢʦʡ ʵʪʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʘʥʥʳʭ - ʦʙʦʙʱʘʝʪʩʷ ʩʝʛʦʜʥʷ ʚ ʮʝʣʦʤ ʨʷʜʝ 
ʧʫʙʣʠʢʘʮʠʡ [4] 

Á ʃʶʙʠʪ ʜʘʥʥʳʝ 

Á ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʢʣʘʜ ʫʤʘ 

Á ʎʝʣʴ ʨʘʙʦʪʳ ï ʥʘʭʦʞʜʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʜʘʥʥʳʭ 

Á ʇʨʘʢʪʠʢ, ʥʝ ʪʝʦʨʝʪʠʢ 

Á ʋʤʝʝʪ ʠ ʣʶʙʠʪ ʨʘʙʦʪʘʪʴ ʨʫʢʘʤʠ 

Á ʕʢʩʧʝʨʪ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʢʣʘʜʥʦʡ ʦʙʣʘʩʪʠ (ʦʙʳʯʥʦ, ʥʦ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ) 

Á ʈʘʙʦʪʘʝʪ ʚ ʢʦʤʘʥʜʝ 

ʇʨʝʧʦʯʪʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: 

Á Computer Science 

Á ʉʪʘʪʠʩʪʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ 

Á ʊʦʯʥʳʝ ʥʘʫʢʠ- ʬʠʟʠʢʘ, ʠʥʞʝʥʝʨʠʷ ʠ ʪ.ʧ. 

Á ʄʘʛʠʩʪʨʳ ʠ ʢʘʥʜʠʜʘʪʳ ʥʘʫʢ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʜʘʥʥʳʭ ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʢʦʤ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʣʘʜʝʝʪ 

ʪʝʭʥʠʢʘʤʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʜʘʥʥʳʭ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʠʩʪʦʤ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʫʤʝʝʪ 

ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʚʣʘʜʝʝʪ ʪʝʭʥʦʣʦʛʠʷʤʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ɸ ʯʪʦ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʩʦʜʝʨʞʘʥʠʷ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʳ. 

 

2. ʊʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 
ʄʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪ ʪʝʭʥʠʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ. 

Á ʊʝʭʥʠʢʘ (ʯʝʛʦ-ʣʠʙʦ) ï ʩʧʦʩʦʙ ʠʣʠ ʧʨʦʮʝʜʫʨʘ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ 

ʟʘʜʘʯʠ 

Á ʊʝʭʥʦʣʦʛʠʷ ï ʧʨʠʣʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʢʠ, ʯʘʱʝ ʚʩʝʛʦ ʢ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʠʤ ʮʝʣʷʤ 
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ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʢʘʢ ʬʝʥʦʤʝʥ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ 

ʩʦʙʩʪʚʝʥʥʦ ʜʘʥʥʳʝ ʢʘʢ ʦʙʲʝʢʪ ʦʧʝʨʘʮʠʡ, ʥʦ ʠ ʢʦʤʧʣʝʢʩ ʦʩʦʙʳʭ ʦʧʝʨʘʮʠʡ ʥʘʜ 

ʵʪʠʤ ʦʙʲʝʢʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʙʲʝʢʪ ʦʢʘʟʘʣʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʠ ʥʝʧʦʜʚʣʘʩʪʥʳʤ 

ʠʟʚʝʩʪʥʳʤ ʨʘʥʝʝ ʤʝʪʦʜʘʤ. ʆʧʝʨʘʮʠʠ ʥʘʜ ʦʙʲʝʢʪʦʤ ʚʩʝʛʜʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʪʚʝʪ 

ʥʘ ʚʦʧʨʦʩ ñʂʘʢ?ò ï ʠ ʵʪʦ ʠ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʦ ʚʳʙʦʨ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʭʥʠʢʠ, ʠ ʦʪʚʝʪ ʥʘ 

ʚʦʧʨʦʩ ñʏʝʤ?ò  - ʘ ʵʪʦ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʤʝʪʦʜʠʢʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

2.1 ʊʝʭʥʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʉʥʘʯʘʣʘ ʧʝʨʝʯʠʩʣʠʤ ʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʜʘʥʥʳʤʠ, ʤʝʪʦʜʳ ʠʭ 

ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʵʪʦʡ ʢʥʠʛʝ. 

ʈʘʟʫʤʝʝʪʩʷ, ʵʪʦʪ ʩʧʠʩʦʢ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʪʝʭʥʠʢ, ʦʜʥʘʢʦ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ, ʯʪʦ ʤʦʞʥʦ ʜʝʣʘʪʴ ʩ ʙʦʣʴʰʠʤʠ 

ʜʘʥʥʳʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ. 

Á ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ 

Á ʂʨʘʫʜʩʦʨʩʠʥʛ ï ʩʙʦʨ ʜʘʥʥʳʭ ʦʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʠʩʪʦʯʥʠʢʦʚ 

Á ʂʦʥʩʦʣʠʜʘʮʠʷ  ʜʘʥʥʳʭ 

Á ɺʠʟʫʘʣʠʟʘʮʠʷ 

Á ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (ʩ ʫʯʠʪʝʣʝʤ ʠ ʙʝʟ ʫʯʠʪʝʣʷ) 

Á ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ 

Á NLP (Natural Language Processing) ï ʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ 

Á ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 

Á ɸʥʘʣʠʟ ʩʝʪʝʡ 

Á ʆʧʪʠʤʠʟʘʮʠʷ 

Á ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ 

Á ʇʨʝʜʠʢʪʠʚʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

Á ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

Á ʆʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʠ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ 

Á ʉʝʥʪʠʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ï ʠʟʚʣʝʯʝʥʠʝ çʯʫʚʩʪʚè 

Á ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

Á ɸ/ɺ ʪʝʩʪʠʨʦʚʘʥʠʝ 

Á ɸʥʘʣʠʟ ʧʨʘʚʠʣ ʘʩʩʦʮʠʘʮʠʠ 

Á ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

Á ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʢ ʠ ʤʝʪʦʜʦʚ ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʤ ʧʨʦʝʢʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʧʦʪʦʢʝ, ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.1 
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ʈʠʩʫʥʦʢ 2.1 ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʪʦʢ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ 

 

2.1.1 ʂʦʥʩʦʣʠʜʘʮʠʷ  ʜʘʥʥʳʭ.  

 ʕʪʦʪ ʮʝʣʳʡ ʥʘʙʦʨ  ʪʝʭʥʠʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʝʜʠʥʳʡ ʬʦʨʤʘʪ ʠ 

ʟʘʛʨʫʟʢʫ ʚ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ï ñʘʥʘʣʠʪʠʯʝʩʢʫʶ ʧʝʩʦʯʥʠʮʫò (analytic sandbox)  ʠʣʠ 

çʦʟʝʨʦ ʜʘʥʥʳʭè (data lake). ʊʝʭʥʠʢʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʜʘʥʥʳʭ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʚʠʜʫ 

ʘʥʘʣʠʪʠʢʠ ʚʳʧʦʣʥʷʝʤʦʡ ʩʠʩʪʝʤʦʡ :  

Á ʇʘʢʝʪʥʘʷ ʘʥʘʣʠʪʠʢʘ (batch oriented) 

Á ɸʥʘʣʠʪʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (real time oriented) 

Á ɻʠʙʨʠʜʥʘʷ ʘʥʘʣʠʪʠʢʘ (hybrid) 

ʇʨʠ ʧʘʢʝʪʥʦʡ ʘʥʘʣʠʪʠʢʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʛʨʫʟʢʘ ʜʘʥʥʳʭ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʜʘʥʥʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʩʙʦʡʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, 

ʰʫʤʘ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʭ ʬʠʣʴʪʨʘʮʠʷ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʥʘʣʠʪʠʢʠ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʥʝʧʨʝʨʳʚʥʦ ʠ ʦʙʨʘʟʫʶʪ ʥʘʙʦʨ 

ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. ɸʥʘʣʠʟ ʵʪʠʭ ʧʦʪʦʢʦʚ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʟʘʜʘʥʥʦʤ ʪʝʤʧʝ ʪʨʝʙʫʶʪ ʦʙʝʩʧʝʯʠʪʴ ʘʩʠʥʭʨʦʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʚ ʚʠʜʝ 

ʥʝʢʦʪʦʨʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʤʘʨʰʨʫʪʠʟʠʨʦʚʘʪʴ ʵʪʠ ʩʦʦʙʱʝʥʠʷ ʚ ʥʫʞʥʳʝ 

ʧʨʦʮʝʩʩʠʥʛʦʚʳʝ ʫʟʣʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. ɼʣʷ ʛʠʙʨʠʜʥʦʡ ʘʥʘʣʠʪʠʢʠ ʢʘʢ ʧʨʘʚʠʣʦ 

ʩʦʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʤʘʨʰʨʫʪʠʟʠʨʦʚʘʥʳ ʥʘ ʧʨʦʮʝʩʩʠʥʛ, ʥʦ 

ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʧʝʩʦʯʥʠʮʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʟʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ.  

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʩʦʣʠʜʘʮʠʠ, ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ. ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ - ʵʪʦ ʢʨʠʪʝʨʠʡ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʣʥʦʪʫ, ʪʦʯʥʦʩʪʴ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. ɼʘʥʥʳʝ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ - ʵʪʦ ʧʦʣʥʳʝ, ʪʦʯʥʳʝ, ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʜʜʘʶʪʩʷ 
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ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʊʘʢʠʝ ʜʘʥʥʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ: ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ɼʘʥʥʳʝ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ - ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʛʨʷʟʥʳʝ ʜʘʥʥʳʝ. ɻʨʷʟʥʳʝ ʜʘʥʥʳʝ 

ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ, ʪʘʢʠʤ ʢʘʢ ʦʰʠʙʢʘ ʧʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʳʭ ʬʦʨʤʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʣʠ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ, ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ, ʥʝʫʜʘʯʥʦʝ 

ʦʙʥʦʚʣʝʥʠʝ ʚʩʝʭ ʢʦʧʠʡ ʜʘʥʥʳʭ, ʥʝʫʜʘʯʥʦʝ ʫʜʘʣʝʥʠʝ ʟʘʧʠʩʝʡ-ʜʫʙʣʠʢʘʪʦʚ ʠ ʪ.ʜ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ ʛʨʷʟʥʳʭ ʜʘʥʥʳʭ:  

1. ʧʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ; 

2. ʜʫʙʣʠʢʘʪʳ ʜʘʥʥʳʭ; 

3. ʰʫʤʳ ʠ ʚʳʙʨʦʩʳ. 

ʋʢʘʟʘʥʥʳʝ ʚʠʜʳ ʛʨʷʟʥʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʦʯʠʱʝʥʳ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʪʠʧʘ ʜʘʥʥʳʭ (ʪʝʢʩʪ, ʯʠʩʣʘ. ʠʟʦʙʨʘʞʝʥʠʷ). 

ʀʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʦʥʷʪʠʠ ʩʪʘʥʜʘʨʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʉʪʘʥʜʘʨʪ ʦʧʠʩʳʚʘʝʪ ʬʦʨʤʘʪ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆʥ 

ʜʦʣʞʝʥ ʙʳʪʴ ʫʜʦʙʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʉʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ 

ʩʧʝʮʠʬʠʢʘʮʠʡ, ʧʨʝʪʝʥʜʫʶʱʠʭ ʥʘ ʤʝʩʪʦ ʩʪʘʥʜʘʨʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ.  ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦʣʫʯʠʣ XML. ʀʟʥʘʯʘʣʴʥʦ ʵʪʦʪ ʷʟʳʢ ʨʘʟʤʝʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʪʨʘʥʠʮ ʥʝ ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʅʦ ʨʘʟʚʠʪʠʝ 

ʥʝʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ XML ʦʢʘʟʘʣʩʷ ʫʜʦʙʝʥ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʫʥʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɼʣʷ ʭʨʘʥʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʩʦʚʩʝʤ ʜʣʷ ʠʥʳʭ ʮʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʰʠʨʦʢʦ ʠʟʚʝʩʪʝʥ ʩʪʘʥʜʘʨʪ ISO 15926.  ʂʦʛʜʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʳʣʠ ʚʧʝʨʚʳʝ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʳ, ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʪʘʥʜʘʨʪʝ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʭ ʩʪʘʜʠʡ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʉʪʘʥʜʘʨʪ ʜʦʣʞʝʥ ʙʳʣ ʦʧʠʩʳʚʘʪʴ ʭʨʘʥʠʣʠʱʝ 

ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʦʙʲʝʢʪʫ, ʧʨʦʝʢʪ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʲʝʢʪ, ʠ ʠʟʤʝʥʝʥʠʷ, 

ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʭʨʘʥʝʥʠʷ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʪʘʥʜʘʨʪ ISO 15926 - 

çʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘè. ʆʥ ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʚʘʣʩʷ, ʠ ʩ 

ʵʪʠʤ ʨʘʟʚʠʪʠʝʤ ʠʜʝʷ ʚʥʝʜʨʝʥʠʷ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩʪʘʣʘ ʧʦʣʫʯʘʪʴ ʚʩʝ ʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʳʭʦʜʷ ʟʘ ʧʨʝʜʝʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ISO 

15926 ʙʳʩʪʨʦ ʩʪʘʣ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʳ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʚʩʝʭ ʪʠʧʦʚ, ʚʢʣʶʯʘʷ 2D ʠ 3D ʜʘʥʥʳʝ. ɺʳʙʦʨ 

ʩʪʘʥʜʘʨʪʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʠ ʦʢʨʫʞʝʥʠʝʤ, ʜʦʩʪʫʧʥʳʤʠ 

ʠʥʪʝʛʨʘʪʦʨʫ, ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʪʘʥʜʘʨʪʘ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɽʜʠʥʦʛʦ ʜʣʷ ʚʩʝʭ 

ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.  

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʦʥʩʦʣʠʜʘʮʠ,ʁ ʥʘʟʳʚʘʶʪ  ETL ï 

Extraction-Transformation-Loading (ʀʟʚʣʝʯʝʥʠʝ-ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ-ɿʘʛʨʫʟʢʘ). ɺ 
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ʧʨʠʣʦʞʝʥʠʷ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ (BI- Business Intelligence) ʚ ʧʨʦʮʝʩʩʳ  ETL 

ʚʢʣʶʯʘʣʠʩʴ ʚʝʩʴʤʘ ʩʣʦʞʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ ʢʚʘʥʪʦʚʘʥʠʝ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʩʥʠʟʠʪʴ ʦʙʲʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ, ʥʦʨʤʘʣʠʟʘʮʠʷ ï ʧʨʦʮʝʩʩ 

ʧʨʠʚʝʜʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʪʘʙʣʠʮ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ ʠʣʠ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ ʢ 

ʝʜʠʥʦʤʫ ʤʘʩʰʪʘʙʫ, ʢʦʜʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ï ʚʚʝʜʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʢʦʜʦʚ ʜʣʷ 

ʩʞʘʪʠʷ ʜʘʥʥʳʭ. ɺ ʪʝʭʥʠʢʘʭ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʙʦʪʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʛʨʷʟʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʥʝʨʝʜʢʦ ʠʤʝʥʥʦ 

ʭʘʨʘʢʪʝʨ ʩʙʦʝʚ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʜʤʝʪʦʤ ʘʥʘʣʠʟʘ, ʘ ʩʞʘʪʠʝ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʬʫʥʢʮʠʶ ʩʦʙʩʪʚʝʥʥʦ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʞʝ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʚ ʠʩʭʦʜʥʦʤ ʚʠʜʝ ʜʦʣʞʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʂʘʯʝʩʪʚʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʝʨʝʜʢʦ ʪʨʫʜʥʦ ʦʮʝʥʠʪʴ 

ʤʝʪʦʜʘʤʠ ʬʦʨʤʘʣʴʥʭr ʘʣʛʦʨʠʪʤʦʚ, ʠ ʪʦʛʜʘ ʧʨʠʙʝʛʘʶʪ ʢ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʨʘʥʥʝʤ 

ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʨʦʤʝ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʧʨʝʧʨʦʮʝʩʩʠʥʛʘ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʝʨʝʡʪʠ ʢ ʚʘʞʥʦʤʫ ʵʪʘʧʫ ʘʥʘʣʠʪʠʢʠ - ʚʳʙʦʨʫ 

ʤʦʜʝʣʝʡ, ʛʠʧʦʪʝʟ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʡ ʮʝʣʠ - ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

2.1.2 ɺʠʟʫʘʣʠʟʘʮʠʷ 

ʊʝʭʥʠʢʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʤʝʪʦʜʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʝʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʧʝʨʝʜ 

ʩʦʟʜʘʥʠʝʤ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʛʝʥʝʨʘʮʠʠ ʧʨʦʛʥʦʟʦʚ. ɺʠʟʫʘʣʠʟʘʮʠʷ - ʵʪʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʥʝʢʦʪʦʨʳʡ ʚʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ, ʚ ʮʝʣʷʭ 

ʫʧʨʦʱʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʣʫʞʘʪ ʚʠʟʫʘʣʠʟʘʪʦʨʳ. ɺʠʟʫʘʣʠʟʘʪʦʨʳ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʣʠʙʦ ʦʪʜʝʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʣʠʙʦ ʧʣʘʛʠʥʦʤ ʠʣʠ ʯʘʩʪʴʶ ʜʨʫʛʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʪʦʨʦʚ ʦʯʝʥʴ ʰʠʨʦʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ 

ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʤʳʩʣʠʤʳʭ ʚʠʜʘʭ, ʣʠʰʴ ʙʳ 

ʘʥʘʣʠʪʠʢ ʤʦʛ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʯʪʦ ʦʥ ʭʦʯʝʪ ʚʠʜʝʪʴ. 

ʇʨʦʩʪʝʡʰʠʝ ʧʨʠʚʳʯʥʳʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʜʚʫʤʝʨʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʠ 

ʛʠʩʪʦʛʨʘʤʤʘʭ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ ʜʘʥʥʳʭ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʧʦ ʦʩʷʤ. ʂʘʞʜʘʷ 

ʪʦʯʢʘ ʥʘ ʛʨʘʬʠʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʙʲʝʢʪʫ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘ ʨʠʩʫʥʢʝ 

2.2 ʠ ʨʠʩʫʥʢʝ 2.3 ʧʨʠʚʝʜʝʥʳ ʧʨʠʚʳʯʥʳʝ ʪʦʯʝʯʥʘʷ ʠ ʩʪʦʣʙʮʦʚʘʷ ʜʠʘʛʨʘʤʤʳ. 
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ʈʠʩʫʥʦʢ 2.2 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ  ʦʜʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʪ ʟʥʘʯʝʥʠʡ 

ʜʨʫʛʦʡ ʧʝʨʝʤʝʥʥʦʡ 

 

 

ʈʠʩʫʥʦʢ 2.3 ʉʪʦʣʙʮʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʪ 

ʜʨʫʛʦʡ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʢʦʜʘ ʠʟʤʝʨʝʥʠʷ) 

ɹʦʣʝʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʠʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʜʥʦʤʫ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʪʠʧʦʚ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʪʝʢʩʪʦʚ 

ɽʩʣʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʢʩʪʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʪʦ ʧʝʨʚʠʯʥʫʶ 

ʧʦʤʦʱʴ ʚ ʘʥʘʣʠʟʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʤʝʯʝʥʥʦʛʦ ʪʝʢʩʪʘ. 

ɺʠʟʫʘʣʠʟʘʪʦʨ ʧʦʜʩʯʠʪʳʚʘʝʪ ʯʘʩʪʦʪʫ ʫʧʦʤʠʥʘʥʠʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʣʦʚʘ, ʠ 

ʧʨʠʩʚʘʠʚʘʝʪ ʩʣʦʚʘʤ ʫʩʣʦʚʥʳʡ ʚʝʩ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʵʪʦʡ ʯʘʩʪʦʪʳ. ʉʣʦʚʘ ʨʘʟʥʦʛʦ 

ʚʝʩʘ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʨʘʟʤʝʪʢʫ, ʘ ʟʥʘʯʠʪ ʨʘʟʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʘ ʵʢʨʘʥʝ. ʆʜʥʠ ʩʣʦʚʘ ʚʳʛʣʷʜʷʪ ʙʦʣʴʰʝ ʜʨʫʛʠʭ. 
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ʈʠʩʫʥʦʢ 2.4  ʈʝʡʪʠʥʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʪʝʢʩʪʘ 

ʕʪʦʪ ʪʠʧ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʤʦʛʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʦʯʝʥʴ ʙʳʩʪʨʦ ʫʭʚʘʪʠʪʴ ʦʩʥʦʚʥʳʝ 

ʤʳʩʣʠ ʪʝʢʩʪʘ.  

ɺʠʟʫʘʣʠʟʘʮʠʷ ʢʣʘʩʪʝʨʦʚ 

ʆʜʥʦʡ ʠʟ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʠʟʫʘʣʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʢʣʘʩʪʝʨʦʚ. 

ʂʣʘʩʪʝʨʘʤʠ ʥʘʟʳʚʘʶʪ ʛʨʫʧʧʳ ʚ ʯʝʤ-ʪʦ ʩʭʦʞʠʭ ʠʣʠ ʙʣʠʟʢʠʭ ʧʦ ʩʚʦʡʩʪʚʘʤ 

ʦʙʲʝʢʪʦʚ. ɸʣʛʦʨʠʪʤʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʪ.ʝ. ʨʘʟʙʠʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʘ 

ʛʨʫʧʧʳ, ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʠʞʝ, ʘ ʟʜʝʩʴ ʧʦʢʘʞʝʤ ʪʦʣʴʢʦ ʢʘʢ ʤʦʞʝʪ ʙʳʪʴ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʠʭ ʨʘʙʦʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʟʫʘʣʠʟʘʪʦʨʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʩʧʦʩʦʙʥʦ ʨʘʟʜʝʣʷʪʴ ʜʘʥʥʳʝ ʥʘ ʢʣʘʩʪʝʨʳ. ʆʙʳʯʥʦ ʜʣʷ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʣʘʩʪʝʨʦʚ ʜʣʷ ʦʙʲʝʢʪʦʚ ʠʟ ʨʘʟʥʳʭ ʢʣʘʩʪʝʨʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʪʨʘʩʪʥʳʝ ʮʚʝʪʘ. 
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ʈʠʩʫʥʦʢ 2.5 ɼʠʘʛʨʘʤʤʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠ ʁʚ ʪʨʝʭʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʤʝʨʝʥʠʡ 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʧʨʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ï ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʪʝʨʦʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʘʥʘʣʠʪʠʢʫ ʦʮʝʥʢʫ ʠ ʩʨʘʚʥʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʥʝʢʦʪʦʨʳʝ ʚʠʟʫʘʣʠʟʘʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʧʦʩʪʨʦʝʥʠʝ 

ʢʣʘʩʪʝʨʦʛʨʘʤ.  

  

ʈʠʩʫʥʦʢ 2.6 ʂʣʘʩʪʝʨʦʛʨʘʤʤʘ ï ʟʘʚʠʩʠʤʦʩʪʴ  ʨʘʟʤʝʨʦʚ ʢʣʘʩʪʝʨʦʚ ʦʪ ʠʭ ʯʠʩʣʘ 
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ɺʠʟʫʘʣʠʟʘʮʠʷ ʘʩʩʦʮʠʘʮʠʡ 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʘʩʩʦʮʠʘʮʠʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʯʘʩʪʦʪʫ, ʩ ʢʦʪʦʨʦʡ ʪʝ ʠʣʠ ʠʥʳʝ 

ʵʣʝʤʝʥʪʳ ʧʦʷʚʣʷʶʪʩʷ ʚʤʝʩʪʝ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʨʝʯʴ ʤʦʞʝʪ ʠʜʪʠ ʦ ʪʦʤ, ʢʘʢʠʝ ʧʨʦʜʫʢʪʳ 

ʯʘʩʪʦ ʧʨʦʜʘʶʪʩʷ ʚʤʝʩʪʝ). ʊʘʢʞʝ ʚʦʟʤʦʞʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʣʝ 

ʘʩʩʦʮʠʘʮʠʠ ʜʘʥʥʳʭ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʚʠʟʫʘʣʠʟʘʪʦʨʘʭ ʢʘʨʪʠʥʢʘ ʙʫʜʝʪ ʨʘʟʣʠʯʥʦʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʙʨʘʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. ɽʩʣʠ ʧʨʘʚʠʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘ ʩʝʪʢʝ, ʘ ʚʠʜʳ ʠ ʩʠʣʘ 

ʘʩʩʦʮʠʘʮʠʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʪʦʯʢʘʭ ʩʦʯʣʝʥʝʥʠʷ ʚ ʫʟʣʘʭ ʩʝʪʢʠ ʚ ʚʠʜʝ ʩʪʦʣʙʮʦʚ, 

ʜʠʩʢʦʚ ʠ ʤʝʪʦʢ, ʪʦ ʚʠʟʫʘʣʠʟʘʮʠʷ ʘʩʩʦʮʠʘʮʠʡ ʩʪʘʥʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʨʠʩʫʥʢʝ 2.7.  

 

 

ʈʠʩʫʥʦʢ 2.7 ɼʠʘʛʨʘʤʤʘ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʣʦʚʘʤʠ ʪʝʢʩʪʘ 

ɺ ʢʘʯʝʩʪʚʝʥʥʳʭ ʚʠʟʫʘʣʠʟʘʪʦʨʘʭ ʩʝʪʢʫ ʩ 3D-ʧʨʘʚʠʣʘʤʠ ʤʦʞʥʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ, 

ʚʨʘʱʘʪʴ ʠ ʧʘʥʦʨʘʤʠʨʦʚʘʪʴ. ɺ ʥʠʭ ʤʦʞʥʦ ʤʝʥʷʪʴ ʮʚʝʪʘ ʠ ʰʨʠʬʪʳ, ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ 

ʢʘʨʪʠʥʢʫ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ. 

ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʩʩʦʮʠʘʮʠʡ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʢʦʪʦʨʳʤ ʦʙʨʘʟʦʤ ʠʟʦʙʨʘʞʘʝʪʩʷ 

ʤʘʩʩʠʚ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʸʤʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʟʘʪʝʤ ʦʥʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. ʅʘ ʨʠʩʫʥʢʝ 2.8 ʧʦʢʘʟʘʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʚʷʟʝʡ 

ʪʦʯʝʢ, ʠʤʝʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʠʚʷʟʢʫ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ. 
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ʈʠʩʫʥʦʢ 2.8 ɻʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʙʠʥʘʨʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩ ʯʠʩʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʚʷʟʠ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʝʡ 

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 2.8 ʧʨʠʤʝʨʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ IP ʪʨʘʬʠʢ ʛʦʨʦʜʘ ʅʴʶ-

ʁʦʨʢ ʚ ʉʐɸ. ɼʫʛʠ ʩʦʝʜʠʥʷʶʪ ʝʛʦ ʩ ʜʨʫʛʠʤʠ ʛʦʨʦʜʘʤʠ ʤʠʨʘ. ʈʘʟʤʝʨ ʚʩʧʳʰʝʢ 

ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ IP ʪʨʘʬʠʢʘ, ʪʘʢ ʯʪʦ ʤʦʞʥʦ ʩʨʘʟʫ ʩʢʘʟʘʪʴ, ʩ 

ʢʘʢʠʤ ʛʦʨʦʜʦʤ ʠʜʝʪ ʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ.  

 

ʃʘʥʜʰʘʬʪʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʃʘʥʜʰʘʬʪʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ 

ʪʨʝʭʤʝʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ð ʩʪʦʣʙʯʘʪʳʭ ʜʠʘʛʨʘʤʤ, ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʚʳʩʦʪʦʡ ʠ 

ʮʚʝʪʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʢʘʟʳʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʨʝʣʷʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʠ ʙʳʩʪʨʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚ ʜʘʥʥʳʭ ʢʘʢ ʪʝʥʜʝʥʮʠʠ ʠ 

ʚʟʘʠʤʦʩʚʷʟʠ, ʪʘʢ ʠ ʘʥʦʤʘʣʠʠ.  ʊʠʧʠʯʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʚʠʟʫʘʣʠʟʘʪʦʨ ʧʦʟʚʦʣʷʝʪ 

ʘʥʘʣʠʪʠʢʘʤ ʥʘʙʣʶʜʘʪʴ ʟʘ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʜʘʥʥʳʭ, ʬʠʣʴʪʨʦʚʘʪʴ ʠʭ ʥʘ ʣʝʪʫ, ʘ 

ʪʘʢʞʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʘʥʠʤʘʮʠʦʥʥʳʝ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʝ ʨʦʣʠʢʠ. ʊʘʢʦʡ ʚʠʟʫʘʣʠʟʘʪʦʨ 



  

27 
 

ʜʝʣʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʠ ʦʩʤʳʩʣʠʚʘʥʠʷ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.9. 

 

ʈʠʩʫʥʦʢ 2.9 ʃʘʥʜʰʘʬʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚ ʛʝʦʢʦʦʨʜʠʥʘʪʘʭ 

ʇʨʠ ʨʘʙʦʪʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʚʠʟʫʘʣʠʟʘʪʦʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʫʧʥʳ ʚʩʝ ʦʧʝʨʘʮʠʠ 

ʥʘʚʠʛʘʮʠʠ ʯʝʨʝʟ ʣʘʥʜʰʘʬʪ: ʧʘʥʦʨʘʤʠʨʦʚʘʥʠʝ, ʚʨʘʱʝʥʠʝ ʚ 3D-ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʩ ʫʢʨʫʧʥʝʥʠʝʤ ʠʥʪʝʨʝʩʫʶʱʝʡ ʦʙʣʘʩʪʠ ʠ ʪ.ʧ. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʢʘʢ ʦʧʝʨʘʮʠʶ ʧʨʠʙʣʠʞʝʥʠʷ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʦʧʝʨʘʮʠʶ 

ʧʦʜʲʝʤʘ (ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʰʪʘʙʘ ʣʘʥʜʰʘʬʪʘ), ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʜʘʥʥʳʝ 

ʚʩʪʨʦʝʥʳ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʛʠʧʦʪʝʟ 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʛʠʧʦʪʝʟ ʧʦʟʚʦʣʷʝʪ ʧʦʢʘʟʳʚʘʪʴ ʚʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʚʳʜʚʠʛʘʝʤʳʝ ʛʠʧʦʪʝʟʳ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʚʠʟʫʘʣʠʟʘʪʦʨʘʭ ʦʪʣʠʯʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʪʨʦʢʠ ʢʨʫʛʦʚʳʭ 3D-

ʜʠʘʛʨʘʤʤ ʦʪʦʙʨʘʞʘʶʪ ʧʨʠʟʥʘʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, ʪʦ ʢʘʞʜʘʷ 

ʢʨʫʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʦʪʨʘʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʧʨʠʟʥʘʢʘ ʠʣʠ 

ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʧʦʜʭʦʜʷʪ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʅʘ ʨʠʩʫʥʢʝ 2.10, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʠʞʝ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʟʘʨʧʣʘʪʘ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʉʐɸ. 

ɺʠʟʫʘʣʠʟʘʪʦʨ ʦʪʨʘʞʘʝʪ ʘʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ 

ʟʘʨʧʣʘʪʝ. ɸʪʨʠʙʫʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʷʜʘʤʠ ʢʨʫʛʦʚʳʭ ʪʨʝʭʤʝʨʥʳʭ ʜʠʘʛʨʘʤʤ. 

ɺʳʩʦʪʘ ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʳ (ʮʠʣʠʥʜʨʘ) ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ ʚ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ; ʮʚʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʨʧʣʘʪʘ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ 50 ʪʳʩ. ʜʦʣʣ. ʅʘ 

ʢʘʞʜʳʡ ʘʪʨʠʙʫʪ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʢʨʫʛʦʚʳʭ ʜʠʘʛʨʘʤʤ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʣʘ (ʤʫʞʩʢʦʡ/ʞʝʥʩʢʠʡ) ʠʤʝʝʪʩʷ ʜʚʝ ʜʠʘʛʨʘʤʤʳ, ʘ ʜʣʷ ʚʦʟʨʘʩʪʘ ð 

ʚʦʩʝʤʴ ʜʠʘʛʨʘʤʤ. ʀʭ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, 

ʚʳʷʚʣʝʥʥʳʭ ʚʠʟʫʘʣʠʟʘʪʦʨʦʤ. 
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ʈʠʩʫʥʦʢ 2.10 ɼʠʘʛʨʘʤʤʘ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʦʮʝʥʠʚʘʥʠʷ 

ʛʠʧʦʪʝʟ 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠ 

ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʣʘʥʜʰʘʬʪʘ ʠ ʦʙʦʟʨʝʚʘʪʴ ʚʩʝ ʤʥʦʞʝʩʪʚʦ 

ʜʘʥʥʳʭ ʠʣʠ ʠʭ ʯʘʩʪʴ ʚ ʚʠʜʝ ʫʟʣʦʚ ʠ ʚʝʪʚʝʡ. ʃʘʥʜʰʘʬʪ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 

ʜʚʫʤʝʨʥʳʤ, ʪʘʢ ʠ ʪʨʝʭʤʝʨʥʳʤ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʨʝʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʘʥʥʳʭ ʜʝʣʘʶʪʩʷ ʚʠʜʠʤʳʤʠ ʩ ʧʦʤʦʱʴʶ ʠʝʨʘʨʭʠʯʝʩʢʠ ʩʦʝʜʠʥʝʥʥʳʭ ʫʟʣʦʚ. ɺ 

ʢʘʞʜʦʤ ʫʟʣʝ ʥʘʭʦʜʷʪʩʷ ʯʠʩʣʘ (ʜʚʫʤʝʨʥʳʡ ʚʘʨʠʘʥʪ) ʠʣʠ ʛʠʩʪʦʛʨʘʤʤʳ, ʚʳʩʦʪʘ ʠ 

ʮʚʝʪ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ ʜʘʥʥʳʭ (ʪʨʝʭʤʝʨʥʳʡ ʚʘʨʠʘʥʪ). ʃʠʥʠʠ, 

ʩʦʝʜʠʥʷʶʱʠʝ ʫʟʣʳ, ʧʦʢʘʟʳʚʘʶʪ ʚʟʘʠʤʦʩʚʷʟʠ. (ʉʤ. ʨʠʩʫʥʦʢ 2-11). 

 

ʈʠʩʫʥʦʢ 2.11  ɼʠʘʛʨʘʤʤʘ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ 


































































































































































































































