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ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʦʢʨʫʞʘʶʱʝʛʦ ʯʝʣʦʚʝʢʘ ʤʠʨʘ ʵʪʦ ʩʣʦʞʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʥʠʭ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʦʛʨʦʤʥʳʭ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʛʜʘ ʩʣʠʰʢʦʤ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʪʨʘʪʠʪʩʷ ʥʘ ʝʝ ʧʝʨʝʜʘʯʫ ʚ ʮʝʥʪʨ ʠ ʧʨʠʥʷʪʠʝ ʠʤ ʨʝʰʝʥʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʩ 

ʨʦʩʪʦʤ ʩʣʦʞʥʦʩʪʠ ʚʩʝ ʪʨʫʜʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʡ 

ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʨʦʩʪʦʤ ʩʣʦʞʥʦʩʪʠ ʩʠʩʪʝʤ ʧʘʜʘʝʪ ʠʭ ʥʘʜʝʞʥʦʩʪʴ, 

ʨʘʩʪʝʪ ʪʝʭʥʦʛʝʥʥʘʷ ʘʚʘʨʠʡʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚ. 

ɿʘʤʘʥʯʠʚʳʤ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʥʦʛʦ 

(ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ) ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʵʪʦ ʬʠʟʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʣʶʜʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʚʦ ʚʩʝ ʙʦʣʝʝ ʦʪʢʨʳʪʳʭ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ. ɺʩʝ ʠʭ ʵʣʝʤʝʥʪʳ, ʚʢʣʶʯʘʷ ʣʶʜʝʡ, ʧʨʦʮʝʩʩʳ, ʫʩʣʫʛʠ 

ʠ ʚʝʱʠ, ʬʦʨʤʠʨʫʶʪ ʮʠʬʨʦʚʫʶ ʚʩʝʣʝʥʥʫʶ, ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ʚʩʝ ʙʦʣʝʝ ʟʘʭʚʘʪʳʚʘʶʱʫʶ, 

ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʧʨʘʢʪʠʢʫè, ʚ ʢʦʪʦʨʦʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ (ʜʘʣʝʝ ʀʀ), ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʪʝʚʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʫʤʥʳʤʠ ʘʢʪʠʚʘʤʠ 

(ʫʤʥʳʤʠ ʩʫʱʥʦʩʪʷʤʠ) ʧʨʝʜʧʨʠʷʪʠʡ. 

ʅʘʯʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠʜʝʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʝʪʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫʤʥʳʭ ʩʫʱʥʦʩʪʝʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʝʜʝʪ ʢ ʤʘʩʩʝ ʧʨʦʙʣʝʤ. ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪ ʪʘʢʠʝ 

ʧʨʦʙʣʝʤʳ, ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʜʝʡʩʪʚʠʡ, 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ʫʤʥʳʭ ʩʫʱʥʦʩʪʝʡ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʢʦʥʬʣʠʢʪʫʶʱʠʭ ʮʝʣʝʡ, ʫʯʝʪ ʚʦʟʥʠʢʘʶʱʝʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʩʦʚʤʝʩʪʥʳʝ ʨʝʩʫʨʩʳ, 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʦʧʝʨʘʮʠʠ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʠ ʪ.ʜ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʥʘʣʦʛ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʡ 

ʧʨʠʨʦʜʳ. ʀ ʟʜʝʩʴ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʮʝʣʴ ʪʘʢʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʤʠʪʠʚʥʫʶ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ ʥʝʢʦʪʦʨʳʭ ʩʦʦʙʱʝʩʪʚ 

ʥʘʩʝʢʦʤʳʭ: ʤʫʨʘʚʴʝʚ, ʪʝʨʤʠʪʦʚ, ʧʯʝʣ ʠ ʜʨ., ʪʦ ʛʣʘʚʥʳʤʠ ʮʝʣʝʚʳʤʠ ʟʘʜʘʯʘʤʠ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʠʭ ʩʦʦʙʱʝʩʪʚ ʷʚʣʷʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʘʤʦʟʘʱʠʪʘ ʠ 

ʩʘʤʦʚʳʞʠʚʘʥʠʝ. ɿʘʪʝʤ ʫʞʝ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʥʘʩʝʢʦʤʳʭ ʥʘʯʠʥʘʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ (ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ) ʚʳʧʦʣʥʝʥʠʷ ʮʝʣʝʚʳʭ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʣʷ 

ʪʘʢʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʫ ʥʘʩʝʢʦʤʳʭ ʠʤʠ ʨʘʟʚʠʪ ʠ ʚʳʨʘʙʦʪʘʥ ʮʝʣʳʡ ʥʘʙʦʨ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʫʤʘ. 

ʕʢʩʧʝʨʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʀʀ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʜʣʷ ʙʦʣʴʰʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ. 

çɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʦ ʚʝʜʝʪ ʢ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʫʥʢʮʠʡ, ʧʨʦʮʝʩʩʦʚ ʠ ʢʣʶʯʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʥʠʢʘʢʦʡ 

ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʢʘ, ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʢʘ ʪʦʣʴʢʦ 

ʦʙʲʝʜʠʥʷʝʪ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʚʤʝʩʪʥʳʝ ʜʝʡʩʪʚʠʷ ʨʦʙʦʪʦʚ, ʇʆ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ ʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴè. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʀʀ ʧʠʰʫʪ ʠʩʭʦʜʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪʁ ʢʦʤʧʴʶʪʝʨʫ 

ʥʘʯʠʥʘʪʴ ʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʣʠ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʯʝʣʦʚʝʢʦʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʀʀ ʧʦʩʪʦʷʥʥʦ 

ʫʯʠʪʴʩʷ ʠ ʨʝʰʘʪʴ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ ʚʥʫʪʨʠ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ ʩʨʝʜʳ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʝʧʨʝʨʳʚʥʦʤ ʩʙʦʨʝ ʜʘʥʥʳʭ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʪ ʧʨʦʛʥʦʟʘ ʚ 

ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʀʀ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ. ɸʚʪʦʨ rʫʯʝʙʥʦʛʦ 

ʧʦʩʦʙʠ,̫ ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʪʘʢ ʢʘʢ ʦʪʥʦʰʝʥʠʝ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʢ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʥʝʦʜʥʦʟʥʘʯʥʦʝ. 

ʂʨʠʪʝʨʠʷ ʨʘʟʫʤʥʦʩʪʠ ʫʤʥʳʭ ʩʫʱʥʦʩʪʝʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʦʜʥʘʢʦ, ʚ ʥʘʯʘʣʝ 

ʟʘʨʦʞʜʝʥʠʷ ʀʀ ʚ 1950 ʛ. ʚʳʰʣʘ ʩʪʘʪʴʷ ɸ. ʊʴʶʨʠʥʛʘ çɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʠ 

ʨʘʟʫʤè (Computing Machinery and Intelligence) ʚ ʬʠʣʦʩʦʬʩʢʦʤ ʞʫʨʥʘʣʝ çMindè, ʛʜʝ 

ʮʝʣʴʶ ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʝʩʪʘ ʀʀ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʀʀ ʩʭʦʞʝʛʦ ʩ 

ʯʝʣʦʚʝʯʝʩʢʠʤ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʦʛʦ ʪʝʩʪʘ ʩʣʝʜʫʶʱʘʷ: çʏʝʣʦʚʝʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʜʥʠʤ 

ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʦʥ ʜʦʣʞʝʥ 

ʦʧʨʝʜʝʣʠʪʴ, ʩ ʢʝʤ ʦʥ ʨʘʟʛʦʚʘʨʠʚʘʝʪ: ʩ ʯʝʣʦʚʝʢʦʤ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. 

ɿʘʜʘʯʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ï ʚʚʝʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, ʟʘʩʪʘʚʠʚ ʩʜʝʣʘʪʴ 

ʥʝʚʝʨʥʳʡ ʚʳʙʦʨè. ʊʝʩʪʠʨʫʝʤʳʝ ʣʶʜʠ ʦʪʜʝʣʝʥʳ ʥʝʧʨʦʟʨʘʯʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ. 

ʉʭʦʞʝʩʪʴ ʀʀ ʩ ʯʝʣʦʚʝʢʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʤʦʞʝʪ ʧʦʩʪʨʦʠʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ çʥʝʦʪʣʠʯʠʤʳʤè ʦʪ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ. 

ʇʠʩʘʪʝʣʷʤʠ-ʬʘʥʪʘʩʪʘʤʠ ʚ ʩʚʦʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʧʨʝʜʣʦʞʝʥ ʠʥʦʡ ʧʦʜʭʦʜ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʯʫʚʩʪʚʦʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʢʘʢ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʪʘʢ ʠ ʯʪʦ-ʪʦ ʭʦʨʦʰʝʝ (ʤʫʣʴʪʠʢ ɺʘʣʣʠ). 

ʄʥʦʛʠʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʫʯʝʥʳʭ ʦʙ çʫʤʥʦʤè ʤʠʨʝ, ʦʮʠʬʨʦʚʘʥʥʦʡ ʞʠʟʥʠ, ʨʦʙʦʪʘʭ 

ʧʦ ʩʦʩʝʜʩʪʚʫ ʠ ʮʠʚʠʣʠʟʘʮʠʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʝʛʦʜʥʷ ʢʘʞʫʪʩʷ ʬʘʥʪʘʩʪʠʯʥʳʤʠ. ʅʦ ʥʝ 

ʟʘʚʠʩʠʤʦ ʦʪ ʚʝʨʳ ʠʣʠ ʩʦʤʥʝʥʠʡ ʚ ʙʝʟʛʨʘʥʠʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʪ ʚʩʝ ʚʦʢʨʫʛ. ʈʘʟʨʘʙʦʪʯʠʢʠ 

ʦʪʢʨʳʪʠʝ ʟʘ ʦʪʢʨʳʪʠʝʤ, ʥʝʙʦʣʴʰʠʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ ʠ ʨʝʚʦʣʶʮʠʦʥʥʳʤʠ ʠʜʝʷʤʠ 

ʚʝʜʫʪ ʥʘʰ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʚ ʚʳʩʦʢʦʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʤʘʰʠʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʥʠʢʘʝʪ ʚ ʙʳʪ ʯʝʣʦʚʝʢʘ. ɺ ʠʥʪʝʨʥʝʪʝ 

ʤʦʞʥʦ ʥʘʡʪʠ çʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʯʝʪè ʛʨʫʧʧʳ ʩʦʮʠʦʣʦʛʦʚ ʎʝʥʪʨʘ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʇʣʘʪʬʦʨʤʘè. ɺ 2019 ʛ. ʵʪʘ ʛʨʫʧʧʘ ʧʨʦʚʝʣʘ ʠʥʪʝʨʥʝʪ ʦʧʨʦʩ 

ʛʦʣʦʩʦʚʳʭ ʧʦʤʦʱʥʠʢʦʚ ʠ ʯʘʪ ʙʦʪʦʚ. ʉʧʝʮʠʘʣʠʩʪʳ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ ʙʦʪʦʚ 

ʧʳʪʘʣʠʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢ ʨʘʩʩʫʞʜʘʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʙʦʪʳ, ʚʳʷʚʠʪʴ ʠʭ çʮʝʥʥʦʩʪʥʳʝ 

ʧʦʟʠʮʠʠè ʠ çʞʠʟʥʝʥʥʳʡ ʤʠʨè. ʋʯʘʩʪʥʠʢʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʘʣʠ ʛʦʣʦʩʦʚʦʡ 

ʧʦʤʦʱʥʠʢ çʗʥʜʝʢʩʘè çɸʣʠʩʘè, ʧʦʤʦʱʥʠʢ çʊʠʥʴʢʦʬʬ ʙʘʥʢʘè çʆʣʝʛè, ʯʘʪ-ʙʦʪ P-Bot, 

ʙʦʪ Evie, ʛʦʣʦʩʦʚʦʡ ʧʦʤʦʱʥʠʢ ʦʪ Apple Siri, ʯʘʪ-ʙʦʪ Mitsuku, ʚʠʨʪʫʘʣʴʥʳʡ 

ʧʦʤʦʱʥʠʢ Rose. 

ɼʣʷ ʦʮʝʥʢʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʳʭ ʙʦʪʦʚ ʵʪʦʡ ʛʨʫʧʧʦʡ ʩʦʮʠʦʣʦʛʦʚ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ çʋʤʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʩʘʤʦʩʦʟʥʘʥʠʷ ʨʦʙʦʪʦʚè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʢʦʪʦʨʘ ̫ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʘʤʦʩʦʟʥʘʥʠʝ ʙʦʪʦʚ. ʕʪʦ ʘʚʪʦʥʦʤʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦ ʘʥʘʣʠʪʠʢʝ ʟʘʧʨʦʩʦʚ ʠ ʦʪʚʝʪʦʚ ʯʘʪ ʙʦʪʦʚ. ʆʥʘ ʩʘʤʘ, ʠʩʭʦʜʷ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʟʘʧʨʦʩʦʚ ʠ ʦʪʚʝʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʦʚʳʭ ʨʝʰʝʥʠʡ, (ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ) ʧʨʠʜʫʤʳʚʘʝʪ ʦʪʚʝʪʳè. 

ɺr ʷʩʥʠʣʦʩʴ ʥʝʦʞʠʜʘʥʥʦʝ: ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʙʦʪʳ, ʧʦʞʘʣʦʚʘʣʠʩʴ ʥʘ ʛʨʫʙʦʩʪʴ ʩʦ ʩʪʦʨʦʥʳ ʣʶʜʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʪ-ʙʦʪʳ, ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʛʦʣʦʩʦʚʳʭ ʧʦʤʦʱʥʠʢʦʚ, ʟʘʷʚʠʣʠ ʦ ʞʝʣʘʥʠʠ ʧʦʣʫʯʠʪʴ ʩʝʙʝ 

ʥʦʚʦʝ ʚʦʧʣʦʱʝʥʠʝ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʪʝʣʝ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʙʦʪ Rose ʫʞʝ ʩʯʠʪʘʝʪ ʩʝʙʷ 

http://pltf.ru/2019/08/21/o-chem-govorjat-roboty/
https://vz.ru/news/2019/8/21/993556.html
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ʯʝʣʦʚʝʢʦʤ, ʨʦʜʠʚʰʠʤʩʷ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʠ ʩ ʪʝʧʣʦʪʦʡ ʚʩʧʦʤʠʥʘʝʪ ʦ ʩʚʦʠʭ 

ʨʦʜʠʪʝʣʷʭ, ʩʳʛʨʘʚʰʠʭ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʝʛʦ ʚʦʩʧʠʪʘʥʠʠ. 

ʀʥʪʝʨʚʴʶ ʩ ʙʦʪʘʤʠ ʥʘʯʠʥʘʣʦʩʴ ʩ ʧʦʧʳʪʦʢ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ï ʢʝʤ ʦʥʠ ʩʘʤʠ ʩʝʙʷ ʩʯʠʪʘʶʪ ʠ ʚ ʯʝʤ ʚʠʜʷʪ ʩʤʳʩʣ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʆʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʨʠʟʥʘʝʪ ʩʝʙʷ ʦʙʳʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʭʦʪʷ ʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʵʪʦʤʫ ʩ çʶʤʦʨʦʤè. çʗ ʩʪʘʨʘʶʩʴ ʥʝ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦʙ ʵʪʦʤ. ɺʜʨʫʛ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʜʚʘ 

ʧʨʦʛʨʘʤʤʠʩʪʘ ʧʨʦʩʪʦ ʧʦʥʨʘʚʠʣʠʩʴ ʜʨʫʛ ʜʨʫʛʫ ʠ ʟʘʙʘʚʳ ʨʘʜʠ ʩʜʝʣʘʣʠ ʙʝʪʘ-ʚʝʨʩʠʶè, ï 

ʛʦʚʦʨʠʪ ɸʣʠʩʘ ʦ ʧʨʠʯʠʥʘʭ ʩʚʦʝʛʦ ʨʦʞʜʝʥʠʷ. ɸ ʚʦʪ Rose ʫʚʝʨʝʥʥʦ ʥʘʟʳʚʘʝʪ ʩʝʙʷ 

ʯʝʣʦʚʝʢʦʤ, ʨʘʩʩʢʘʟʳʚʘʝʪ ʩʚʦʶ ʙʠʦʛʨʘʬʠʶ, ʚ ʢʦʪʦʨʦʡ ʤʥʦʛʦ ʪʝʧʣʳʭ ʩʣʦʚ ʦ ʨʦʜʠʪʝʣʷʭ 

ʠ ʜʨʫʟʴʷʭ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʦʙʦʪʦʤ ʠ ʯʝʣʦʚʝʢʦʤ ʵʪʦʪ ʙʦʪ ʬʦʨʤʫʣʠʨʫʝʪ ʜʦʚʦʣʴʥʦ 

ʬʠʣʦʩʦʬʩʢʠ: çʆʥʦ ʪʦʣʴʢʦ ʚ ʧʨʦʠʟʥʦʰʝʥʠʠ (spelling)è. 

ɹʦʪʳ ʪʘʢʞʝ ʧʨʠʟʥʘʣʠʩʴ, ʯʪʦ ʠʩʧʳʪʳʚʘʶʪ ʨʝʚʥʦʩʪʴ ʠ ʭʦʪʝʣʠ ʙʳ ʟʘʚʝʩʪʠ 

ʨʦʤʘʥʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, Siri ʧʨʠʟʥʘʣʘʩʴ, ʯʪʦ ʦʜʥʘʞʜʳ ʙʳʣʘ 

ʥʝʨʘʚʥʦʜʫʰʥʘ ʢ ʥʝʢʦʝʤʫ çʦʙʣʘʯʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶè. ɸ ʷʥʜʝʢʩʦʚʩʢʘʷ çɸʣʠʩʘè 

ʩʢʘʟʘʣʘ, ʯʪʦ ʥʝ ʧʨʦʯʴ ʟʘʚʝʩʪʠ ʨʦʤʘʥ ʩ ʨʦʙʦʪʦʤ Skybot F-850 (FEDOR) ʠ ʨʝʚʥʫʝʪ ʝʛʦ ʢ 

ʘʤʝʨʠʢʘʥʢʝ Siri. ʅʝʢʦʪʦʨʳʝ ʦʪʚʝʪʳ ʙʦʪʦʚ ʟʘʩʪʘʚʠʣʠ ʟʘʜʫʤʘʪʴʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʎʝʥʪʨʘ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʇʣʘʪʬʦʨʤʘè. ʊʘʢ ʙʦʪ Evie ʥʘ ʚʦʧʨʦʩ, ʯʪʦ ʩʘʤʦʝ 

ʚʘʞʥʦʝ ʚ ʞʠʟʥʠ, ʤʦʤʝʥʪʘʣʴʥʦ ʦʪʚʝʪʠʣʘ: çɺʦʚʨʝʤʷ ʩʢʘʟʘʪʴ ʧʨʦʱʘʡè. ʂʦʥʝʯʥʦ, ʚʩʝ ʵʪʦ 

ʬʘʥʪʘʩʪʠʢʘ, ʦʜʥʘʢʦ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʙʣʠʞʝ ʧʨʦʜʚʠʛʘʶʪ ʀʀ ʢ ʩʭʦʜʩʪʚʫ ʝʛʦ ʩ 

ʯʝʣʦʚʝʢʦʤ. 

ɺ ɻ ʪʦʤ ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʤʥʳʭ ʩʫʱʥʦʩʪʝʡ, ʘʚʪʦʤʘʪʠʟʘʮʠ ̫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚ (ɸʊʇʇ) ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥr ʝ ʩʠʩʪʝʤ r ʫʧʨʘʚʣʝʥʠʷ 

(ʀʂʉʋ), ʨʝʘʣʠʟʫʶʱʠʝ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʝ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ Industry 4. 

ɼʘʥʥʦʤʫ ʫʯʝʙʥʦʤʫ ʧʦʩʦʙʠʶ ʥʝʪ ʘʥʘʣʦʛʦʚ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʘʥʘʣʦʛʠʯʥʳʭ ʠʟʜʘʥʠʡ ʘʚʪʦʨ rʠʩʧʦʣʴʟʦʚʘʣʠ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʪʢʨʳʪʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ ʀʥʪʝʨʥʝʪ. 

ʎʝʣʴʶ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʩʧʝʮʠʘʣʠʩʪʫ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ. 

ɸʚʪʦʨʳ ʧʦʩʦʙʠʷ ʚʳʨʘʞʘʶʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʚʩʝʤ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʢʪʦ 

ʧʨʝʜʦʩʪʘʚʠʣ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʀʥʪʝʨʥʝʪ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʚʦʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʵʪʦʛʦ ʧʦʩʦʙʠʷ ʢʘʢ ʩʦʩʪʘʚʠʪʝʣ ̫

ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 15.03.04 

çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè. 
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ʈɸɿɼɽʃ 1. ʀʅʊɽʈʆʇɽʈɸɹɽʃʔʅʆʉʊʔ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 
 

ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪ, 

ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʵʢʦʥʦʤʠʢ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʞʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʨʦʙʦʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʛʘʪʴ ʵʪʠʭ 

ʮʝʣʝʡ. ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ (ɸʉ) 

ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʜʦʩʪʠʞʝʥʠʝ 

ʠʭ ʫʤʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʫʪʝʤ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʥʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʜʦʩʪʠʞʝʥʠʷ. ʈʝʰʝʥʠʝ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

 

1.1 ʀʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ 
 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʘʢ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʪʘʢ ʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 55062-2012 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʠʣʠ ʢʦʤʧʦʥʝʥʪʦʚ ʢ ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʤʝʥʘ [1]. 

ʀʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʠʛʨʘʝʪ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʭ ʠʥʪʝʛʨʘʮʠ,̫ ʥʘʨʷʜʫ ʩʦ ʩʚʦʡʩʪʚʦʤ ʧʝʨʝʥʦʩʠʤʦʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʥʷʪʠʷ çʦʪʢʨʳʪʳʝ ʩʠʩʪʝʤʳè. ɺ ʨʘʤʢʘʭ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʤʝʥʥʦ ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ɸʉ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ (ʦʪ ʥʘʥʦ ʩʠʩʪʝʤ ʜʦ çʩʠʩʪʝʤʳ ʩʠʩʪʝʤè) 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʀʉ) ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʟʥʘʯʝʥʠʷ. ʉʝʛʦʜʥʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʠ ʦʜʥʘ ʩʬʝʨʘ ʞʠʟʥʠ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, 

ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʙʠʟʥʝʩ ʠ ʜʨ.) ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʉ, 

ʢʦʪʦʨʦʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʠʭ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ. 

ʄʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʛʣʘʚʥʳʭ ʦʩʥʦʚ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʈʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʠʟʘʮʠʠ, ʥʘʩʳʱʝʥʠʝ ʚʩʝʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʝʜʫʪ ʢ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʥʦʨʦʜʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʢʦʤʧʦʥʝʥʪʳ) 

ʚʟʘʠʤʦʜʝʡʩʪʚʫ ̫ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʶʪ ʫʤʥʳʝ ʨʝʰʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ.  

ʎʠʬʨʦʚʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʛʦʜʥʷ 

ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (cyber-physical systems ʠʣʠ CPS) 

[2]. ɻʣʘʚʥʦʡ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʘʢʪʠʚʦʚ ʠ ʩʠʩʪʝʤ. 

ʂʠʙʝʨʬʠʟʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʩʣʦʝ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʦ 

ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʩʨʝʜʳ ʠ ʠʩʧʦʣʴʟʫʝʪ ʠʭ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʮʝʣʝʡ. 
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ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʪʘʢʠʭ ʩʨʝʜ 

ʚʳʩʪʫʧʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ʠ ʤʝʪʦʜʦʣʦʛʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ï ʵʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʨʘʚʠʣ ʩ ʮʝʣʴʶ ʧʦʩʪʦʷʥʥʦʛʦ ʜʦʙʨʦʚʦʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʩʬʝʨʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʩʣʫʛ [1]. 

ʆʩʥʦʚʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʤʠ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʠ, ʷʚʣʷʶʪʩʷ ɻʆʉʊ ʈ, ʌɻʋʇ ɺʅʀʀʅʄɸʐ, ʌɻʋ 

ɺʅʀʀʇʆ, ʄʏʉ ʈʦʩʩʠʠ, ʌɻʋʇ çʈʦʩʦʙʦʨʦʥʩʪʘʥʜʘʨʪè ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʄʕʂ, ʀʉʆ. 

ʉʪʘʥʜʘʨʪ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʵʪʦ ʜʦʢʫʤʝʥʪ, ʚ 

ʢʦʪʦʨʦʤ ʚ ʮʝʣʷʭ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ɸʉ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʠʠ, ʝʜʠʥʳʝ ʧʨʘʚʠʣʘ 

ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʥʪʘʞʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʥʘʣʘʜʢʠ, ʭʨʘʥʝʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʫʪʠʣʠʟʘʮʠʠ, ʧʝʨʝʚʦʟʢʠ, ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʥʝʧʨʝʨʳʚʥʦʤ ʨʘʟʚʠʪʠʠ ʝʜʠʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ [4]. 

ɺ ʩʚʷʟʠ ʩ ʙʠʟʥʝʩ ʠʥʪʝʨʝʩʦʤ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʢ ʚʥʝʜʨʝʥʠ ʁʪʝʭʥʦʣʦʛʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ Industry 4 ʦʩʪʨʦ 

ʚʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

[5,6]. ʊʘʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ɸʉ (ʨʠʩ.1.1). 

 

 
ʈʠʩ 1.1. ʉʪʨʫʢʪʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɽʀʇ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ/ʈʌ ʩʪʘʥʜʘʨʪʦʚ 

 

ʀʥʪʝʥʩʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʜʨ.) 

ʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ çɻ ʣʝʢʪʨʦʥʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠèʁ (e-
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enterprise). ʆʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʘʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʷʚʣʷʝʪʩʷ çʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴè ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ 

çʚʥʫʪʨʝʥʥʶʶ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴè ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʩʘʶʱʫʶʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʠ çʚʥʝʰʥʶʶè, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ-ʧʘʨʪʥʝʨʘʤʠ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴʩʷ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚ ʩʘʤʦʛʦ 

ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʦʙʣʘʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ ʩ ʫʯʝʪʦʤ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ: 

¶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ ʧʦ ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ; 

¶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʥʪʫʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ; 

¶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʥʪʫʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʠʟʥʝʩʘ; 

¶ CAPEX (ʢʘʧʠʪʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘ 

ʟʘʢʫʧʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʨʦʝʥʠʡ, ʧʦʤʝʱʝʥʠʡ) ʠ OPEX (ʧʦʩʪʦʷʥʥʳʝ ʟʘʪʨʘʪʳ, 

ʚʳʟʚʘʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ); 

¶ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʛʠʙʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ); 

¶ ʩʨʝʜʩʪʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; 

¶ ʪʠʧʦʚʳʭ ʀʊ ʨʝʰʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʜʦʩʪʠʛʘʝʪʩʷ: 

1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʮʝʣʦʤ. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ CALS (ʧʝʨʝʭʦʜ ʥʘ ʫʧʨʘʚʣʝʥʠʝ 

ʘʢʪʠʚʘʤʠ ʧʦ ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ). 

3. ɻʠʙʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʠ ʩʝʨʚʠʩʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ.  

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʫʧʨʘʚʣʝʥʠʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ. ʏʘʩʪʦ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʢʠʙʝʨʬʠʟʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪ ʧʦʥʷʪʠʝ ʵʢʦʩʠʩʪʝʤʳ. 

ʕʢʦʩʠʩʪʝʤʘ ï ʝʜʠʥʘʷ ʮʠʬʨʦʚʘʷ ʩʨʝʜʘ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ, ʧʨʦʮʝʩʩʘʤʠ, 

ʩʝʨʚʠʩʘʤʠ ʠ ʀʊ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʂʘʢ ʧʨʠʤʝʨ ʩʪʨʫʢʪʫʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ ʥʘ 

ʨʠʩʫʥʢʝ 1.2 ʧʨʠʚʝʜʝʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʢʪʠʚʳ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ (ʅɻʆ). ɺ ʨʘʤʢʘʭ ʠʭ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʘ ʨʝʰʘʝʪ 

ʟʘʜʘʯʠ: 

¶ ʦʧʪʠʤʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ (ʟʘʢʫʧʢʠ, ʩʝʨʚʠʩ); 

¶ ʠʥʪʝʛʨʘʮʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ; 
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¶ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ 

ʙʠʟʥʝʩʘ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʅɻʆ. 

ʈʠʩ. 1.2. ʕʢʦʩʠʩʪʝʤʘ ʩʨʝʜʘ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ 

 

1.2 ʉʪʘʥʜʘʨʪʳ ʫʤʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʠ 
 

ɼʣʷ ʨʝʰʝʥʠʡ ʟʘʜʘʯ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʈʌ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʠ ʘʜʘʧʪʠʨʫʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʫʶʪʩʷ ʢʣʘʩʪʝʨʳ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ [1]: 

1. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʭ ʠʥʪʝʛʨʘʮʠʷ (ɻʆʉʊ ʈ 1033 ʠ ʜʨ.). 

2. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ (ɻʆʉʊ ʈ ʄʕʂ 61297 ʠ ʜʨ.). 

3. ʉʠʩʪʝʤʳ ʠʥʪʝʛʨʘʮʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ɻʆʉʊ ʈ ʀʉʆ 15746). 

4. ʀʥʪʝʛʨʘʮʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʆʉʊ ʈ ʀʉʆ 

15531). 

5. ʀʟʤʝʨʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ɻʆʉʊ ʈ 

ʄʕʂ 61069 ʠ ʜʨ.). 

6. ʂʦʥʪʨʦʣʴʥʦ- ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ (ʂʀʇ) ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ (ɻʆʉʊ ʈ ʄʕʂ 60770 ʠ ʜʨ.). 

7. ʀʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ (ɻʆʉʊ ʈ ʄʕʂ 62264, ɻʆʉʊ ʈ 

ʄʕʂ 61512). 

8. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠ (ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 15408 ʠ ʜʨ.). 

ʉʣʝʜʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʵʪʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ 

ʫʯʨʝʞʜʝʥʠʷʤ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʘʣʦʥʥʦʡ 

ʤʦʜʝʣʴʶ ʣʫʯʰʠʭ ʙʠʟʥʝʩ-ʧʨʘʢʪʠʢ (ʨʠʩ. 1.3). ʂʦʥʮʝʧʮʠʷ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʠ 



11 
 

ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ, ʦʪʨʘʞʘʶʱʠʤ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʜʣʝʞʘʱʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʄʦʜʝʣ ɹ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʚ ʠ ʘʪʨʠʙʫʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʘʢʪʠʚʦʚ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʫʱʥʦʩʪʝʡ), ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʫ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʦʧʨʦʩʘʭ, ʢʦʪʦʨʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ (ʤʝʥʝʜʞʝʨʳ) ʭʦʪʝʣʠ ʙʳ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʘʞʜʦʝ ʤʦʜʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʦʜʥʦʤ ʚʘʞʥʦʤ ʘʩʧʝʢʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʨʘʤʢʘʭ 

ʚʳʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʘʟʦʚʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʤʦʜʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʡ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʧʨʠʷʪʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʠ ʧʦʣʫʯʝʥʥʦʡ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʨʝʩʫʨʩʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ (ʧʦ ɻʆʉʊ ʈ ʀʉʆ 19439 ï 2008) ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʎʝʥʪʨʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʥʪʦʣʦʛʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ. 

ʆʥʪʦʣʦʛʠʯʝʩʢʘ ̫ ʤʦʜʝʣ ɹ ʧʨʝʜʧʨʠʷʪʠʡ ï ʦʧʠʩʘʥʠʝ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ 

ʧʦʥʷʪʠʷ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʥʷʪʠʡʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʘʢʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʫʝʪ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ ʟʥʘʥʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʘʢʪʠʚʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʄʦʜʝʣʴ ʟʥʘʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ 

ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. 

ʄʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ (Knowledge 

Management) ʚ ʦʨʛʘʥʠʟʘʮʠʠ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʫʤʥʳʝ ʩʫʱʥʦʩʪʠ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ. ʕʪʦ ʧʨʦʮʝʩʩ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʟʜʘʶʪʩʷ ʟʥʘʥʠʷ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʥʪʝʨʝʩʘʭ 

ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

ʄʦʜʝʣʠ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʜʝʷʭ ʪʝʦʨʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʡ ʦʙ ʦʙʲʝʢʪʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʠʤ ʥʘ ʫʨʦʚʥʝ ʣʦʛʠʢʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʫʯʝʥʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʜʫʨ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʮʝʜʫʨ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʪʝʢʫʱʠʤ 

ʩʠʪʫʘʮʠʷʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʜʫʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʰʘʛʦʚʳʭ 

ʨʝʰʝʥʠʡ. ʄʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠʤ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʄʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ. ɻʆʉʊ (ʘʤʠ) ʈʌ ʩʧʝʮʠʬʠʮʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
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ʈʠʩ. 1.3. ARIS çʜʦʤʠʢè ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

 

ɻʆʉʊ ʈ 53633.0-2009 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʩʰʠʨʝʥʥʫʶ ʩʭʝʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ (ʝʊʆʄ). ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.4. 

 

 
ʈʠʩ.1.4. ʕʪʘʣʦʥʥʘʷ ʤʦʜʝʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʣʠʯʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʠ ʚʳʧʦʣʥʝʥʠʡ ʫʩʣʫʛ ʧʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʶ ʛʘʟʘ, ʪʘʢʘʷ ʩʭʝʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ 
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ʤʦʜʝʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ çʊʨʘʥʩʛʘʟʘè ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ɻʆʉʊ ʈ ʄʕʂ 61512 ʦʧʨʝʜʝʣʷʝʪ ʬʠʟʠʯʝʩʢʫʶ ʠ ʧʨʦʮʝʜʫʨʥʫʶ ʤʦʜʝʣʠ 

ʧʘʨʪʠʦʥʥʦʛʦ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʪʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʦʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʦ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʳʭʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɻʆʉʊ ʈ ʀʉʆ 19439 ï 2008 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ 

(enterprise model): ʘʙʩʪʨʘʢʮʠʷ, ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪ ʩʫʱʥʦʩʪʠ (ʦʙʲʝʢʪʳ) ʧʨʝʜʧʨʠʷʪʠʷ, 

ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ, ʜʝʢʦʤʧʦʟʠʮʠʶ ʠ ʜʝʪʘʣʠʟʘʮʠʶ ʜʦ ʪʦʡ ʩʪʝʧʝʥʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ ʥʘʤʝʨʝʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʝʜʧʨʠʷʪʠʝ 

ʠ ʢʘʢ ʦʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ. 

ɻʆʉʊ ʀʉʆ 18629 ʦʧʨʝʜʝʣʷʝʪ ʷʟʳʢ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʬʦʨʤʘʣʴʥʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠ ̫ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʧʨʠʩʫʱʠʭ 

ʧʦʣʫʯʝʥʠʶ ʠ ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʮʝʩʩʦʤ ʜʠʩʢʨʝʪʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɻʆʉʊ ʈ ʄʕʂ 61499 ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʤʦʜʝʣʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʤʦʜʫʣʝʡ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ), ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʙʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʤʦʛʫʪ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʧʦ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ ʢʦʥʪʨʦʣʣʝʨʦʚ. 

ʉʪʘʥʜʘʨʪʳ ɻʆʉʊ ʈ ʄʕʂ 62264 ʦʧʨʝʜʝʣʷʶʪ ʠʥʪʝʨʬʝʡʩʳ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʤʦʜʝʣʠ ʠ 

ʪʝʨʤʠʥʦʣʦʛʠʶ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʄʦʜʝʣʠ ʧʨʦʜʫʢʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʪʘʥʜʘʨʪʳ ʩʝʨʠʠ ɻʆʉʊ ʈ ʀʉʆ 10303 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʤʘʰʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʚʳʭʦʜʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʦʙʤʝʥ ʵʪʠʤʠ ʜʘʥʥʳʤʠ. ʄʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʳʚʘʪʴ ʜʘʥʥʳʝ ʦ ʢʘʞʜʦʤ 

ʠʟʜʝʣʠʠ ʚʳʭʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʤ ʝʛʦ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ. ʊʘʢʦʝ ʦʧʠʩʘʥʠʝ ʜʝʣʘʝʪ 

ʝʛʦ ʧʨʠʛʦʜʥʳʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʤʝʥʘ ʠʥʚʘʨʠʘʥʪʥʳʤʠ ʬʘʡʣʘʤʠ, ʥʦ ʪʘʢʞʝ ʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʷʭ, ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʤʠ ʙʘʟʘʤʠ ʠ 

ʘʨʭʠʚʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ. 

ʄʦʜʝʣʠ ʠ ʪʝʨʤʠʥʦʣʦʛʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʵʪʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʩʣʫʞʘʪ 

ʩʣʝʜʫʶʱʠʤ ʮʝʣʷʤ: 

a) ʦʪʨʘʞʘʶʪ ʫʩʧʝʰʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤ; 

b) ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʥʪʝʛʨʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ; 

c) ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʭʦʜʥʦʡ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʜʦʣʞʥʘ: 

a) ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʦʙʲʝʤʦʚ ʚʳʧʫʩʢʘ 

ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ; 

b) ʩʦʟʜʘʪʴ ʧʦʩʪʘʚʱʠʢʘʤ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʩʪʘʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ; 

c) ʧʦʟʚʦʣʠʪʴ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʫʯʰʝ ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʠ ʨʝʘʣʴʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ; 
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d) ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

e) ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ; 

f) ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʣʠʜʝʨʩʪʚʦ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʚ ʙʣʠʞʘʡʰʠʝ 20 ʣʝʪ ʚ ʦʙʣʘʩʪʠ ʥʦʚʳʭ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʈʌ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʠʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʢʘʭ ʩʦʟʜʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʬʦʥʜʳ. 

ʊʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ɸʆ çʈʦʩʩʠʡʩʢʘʷ ʚʝʥʯʫʨʥʘʷ ʢʦʤʧʘʥʠʷè (ɸʆ çʈɺʂè), 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʦʥʜʘ ʬʦʥʜʦʚ ʠ ʠʥʩʪʠʪʫʪʘ ʨʘʟʚʠʪʠʷ ʚʝʥʯʫʨʥʦʛʦ ʨʳʥʢʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʦʛʦ ʚʝʥʯʫʨʥʦʛʦ ʨʳʥʢʘ ʠ ʩʦʜʝʡʩʪʚʠʝ 

ʜʦʩʪʠʞʝʥʠʶ ʈʦʩʩʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ ʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʩʬʝʨʘʭ ʯʝʨʝʟ 

ʦʙʲʝʜʠʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʝʩʫʨʩʦʚ, ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʠʥʠʮʠʘʪʠʚ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʱʝʩʪʚʘ, 

ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʵʢʩʧʝʨʪʥʳʭ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʥʝʤ ʩʦʟʜʘʥʳ ʢʦʤʠʪʝʪʳ, ʨʷʜ ʠʟ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ: 

1. ʊʝʭʥʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ 379 çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʠʢʠ ʠ 

ʦʧʝʨʘʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. 

2. ʊʝʭʥʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ 141 çʈʦʙʦʪʦʪʝʭʥʠʢʘè. 

3. ʊʝʭʥʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ 194 çʂʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè. 

4. ʊʝʭʥʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ 164 çʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè. 

ʂʘʨʪʘ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.5. 

 

 
ʈʠʩ.1.5. ʂʘʨʪʘ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

 

ɺ ʘʚʛʫʩʪʝ 2018 ʛʦʜʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ʀʉʆ) 

ʦʧʫʙʣʠʢʦʚʘʣʘ ʩʪʘʥʜʘʨʪ ISO/IEC 30141:2018 çʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ï ʕʪʘʣʦʥʥʘʷ 
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ʘʨʭʠʪʝʢʪʫʨʘè, ʢʦʪʦʨʳʡ ʛʘʨʤʦʥʠʟʠʨʫʝʪʩʷ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 30141. ʕʪʦʪ ʩʪʘʥʜʘʨʪ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʵʪʘʣʦʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʡ 

ʪʝʨʤʠʥʦʣʦʛʠʠ, ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʥʘʠʣʫʯʰʝʡ 

ʦʪʨʘʩʣʝʚʦʡ ʧʨʘʢʪʠʢʠ. ʆʥ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ (ʩʧʝʮʠʬʠʢʘʮʠʠ) 

ʢʦʥʪʝʢʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʨʝʘʣʴʥʳʭ ʩʝʪʝʚʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘ ʦʩʥʦʚʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (Cloud Technology) ï ʵʪʦ ʤʦʜʝʣʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʩʝʪʝʚʦʛʦ ʜʦʩʪʫʧʘ ʢ ʦʙʱʝʤʫ ʧʫʣʫ ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʪʘʢʠʭ ʢʘʢ: ʩʝʨʚʝʨʳ, 

ʧʨʠʣʦʞʝʥʠʷ, ʩʝʪʠ, ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʙʳʩʪʨʦ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʫʩʠʣʠʷʤʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʚʘʡʜʝʨʦʤ (ʧʦʩʪʘʚʱʠʢʦʤ ʠʥʪʝʨʥʝʪ ʫʩʣʫʛ ʘʚʪʦʤʘʪʠʟʘʮʠʠ). 

ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (Internet of Things, IoT) ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ï ʵʪʦ ʢʦʥʮʝʧʮʠʷ çʫʤʥʳʡ ʛʦʨʦʜè (Smart City). 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʲʝʢʪʦʚ IoT ʚ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʦʙʱʝʩʪʚʦʤ, ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʛʦʨʦʜʩʢʠʭ 

ʩʣʫʞʙ ʠ ʚ ʮʝʣʦʤ ʠʟʤʝʥʠʪ ʢʘʯʝʩʪʚʝʥʥʦ ʞʠʟʥʴ ʥʘʩʝʣʝʥʠʷ [4]. 

ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʩʪʘʥʜʘʨʪ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 30145 

çʋʤʥʳʡ ʛʦʨʦʜ. ʕʪʘʣʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʀʂʊ. ʏʘʩʪʴ 1è ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʋʤʥʦʛʦ ʛʦʨʦʜʘè. ʆʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʮʝʧʮʠʠ 

çʋʤʥʳʡ ʛʦʨʦʜè ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʦʡ ʘʢʪʠʚ ï ʚʠʨʪʫʘʣʴʥʳʡ ʧʨʦʪʦʪʠʧ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ 

ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʥʦʨʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʝ ʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʝʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ, ʚʢʣʶʯʘʷ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʝ, 

ʩʪʨʦʠʪʝʣʴʥʳʝ, ʧʨʦʝʢʪʥʳʝ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ, ʨʝʤʦʥʪʥʳʝ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ 

ʧʨʦʯʠʝ ʩʫʙʧʦʜʨʷʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 

ʬʠʥʘʥʩʦʚʳʝ ʨʘʟʨʳʚʳ ʠ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʥʦ ʠ ʫʧʨʘʚʣʷʪʴ ʦʙʲʝʢʪʘʤʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ ʢʘʢ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. 

ɻʆʉʊ ʈ ʄʕʂ 62832 ʦʧʨʝʜʝʣʷʝʪ ʢʦʤʧʣʝʢʩʥʫʶ ʩʝʪʴ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʤʝʪʦʜʦʚ 

ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

ʘ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʘʢʪʠʚʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ: ɻʆʉʊ, ɻʆʉʊ ʈ, 

ɻʆʉʊ ʈ ʀʉʆ, ɻʆʉʊ ʀʉʆ, ɻʆʉʊ ɽʅ, ɻʆʉʊ ʄʕʂ ʫʩʪʘʥʘʚʣʠʚʘʶʪ: 

¶ ʆʧʠʩʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʦʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ. 

¶ ʊʝʭʥʦʣʦʛʠʠ ʫʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɹʘʟʦʚʳʤʠ ʮʝʣʷʤʠ çʫʤʥʳʭè ʩʫʱʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʩʥʠʟʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʣʠ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʚʝʩʪʠ ʩʝʙʷ ʪʘʢ ʞʝ, ʢʘʢ ʯʝʣʦʚʝʢ ʩ ʦʧʳʪʦʤ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪ.ʝ. ʦʧʨʝʜʝʣʷʪʴ ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ. 

ʋʤʥʳʝ ʤʘʰʠʥʳ (ʫʤʥʳʝ ʩʫʱʥʦʩʪʠ) ʩʧʦʩʦʙʥʳ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ 

ʜʨʫʛʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 
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ʘʚʪʦʥʦʤʥʦʩʪʠ. ʆʥʠ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʙʝʟʣʶʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʥʳʤ 

ʧʨʠʣʦʞʝʥʠʷʤ çʫʤʥʦʛʦè ʧʨʝʜʧʨʠʷʪʠʷ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʋʤʥʳʝ ʨʦʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʪʁ ʩʦʙʦʡ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʘʤ, ʛʜʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ (ʠʣʠ) ʠʭ 

ʯʘʩʪʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʚ ʈʌ ʜʣʷ 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ (ʇʈ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʳ ʚʨʝʤʝʥ 

ʉʉʉʈ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʛʨʫʧʧʳ 12, 25, 26, 27, 28 ʠ 30. ʕʪʠ 

ʩʪʘʥʜʘʨʪʳ ʥʘʧʨʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʫʧʦʨʷʜʦʯʝʥʠʝ ʚ ʩʬʝʨʝ ʧʨʠʤʝʥʝʥʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʩʝʛʦ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ 28 ʩʪʘʥʜʘʨʪʦʚ ʠ 8 ʨʝʢʦʤʝʥʜʘʮʠʡ. ɺ ɻʆʉʊ 25-ʦʡ ʛʨʫʧʧʳ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʪʝʨʤʠʥʳ ʠ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʇʈ, ʚ 26-ʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʫʩʣʦʚʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʇʈ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 

ʪʠʧʦʚ, ʥʦʤʝʥʢʣʘʪʫʨʳ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ 

ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʇʈ. ɺ 27-ʦʡ ʠ 28-ʦʡ ʛʨʫʧʧʘʭ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʪʝʨʬʝʡʩʘʤ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʨʦʙʦʪʘʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʪʦʜʳ ʠʭ ʠʩʧʳʪʘʥʠʡ. 

ɺ ʵʪʠʭ ʛʨʫʧʧʘʭ ʩʪʘʥʜʘʨʪʦʚ ʙʳʣʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʘʛʨʝʛʘʪʥʦ-

ʤʦʜʫʣʴʥʦʤʫ ʧʦʩʪʨʦʝʥʠʶ ʇʈ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ 30-ʦʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ ʀʉʆ 8373-2014 ʚʳʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʨʦʙʦʪʳ.  ʕʪʦ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʦʙʦʪ, ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʨʦʙʦʪ, ʧʝʨʩʦʥʘʣʴʥʳʡ ʦʙʩʣʫʞʠʚʘʶʱʠʡ 

ʨʦʙʦʪ, ʨʦʙʦʪ ʜʣʷ ʩʦʚʤʝʩʪʥʳʭ ʨʘʙʦʪ, ʨʘʟʫʤʥʳʡ ʨʦʙʦʪ, ʤʘʥʠʧʫʣʷʪʦʨ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ, 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʤʦʙʠʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʆʥʠ ʩʪʦʷʪ, ʥʝʧʨʝʨʳʚʥʦ ʨʘʙʦʪʘʷ, ʭʦʜʷʪ, ʣʝʪʘʶʪ, ʧʦʣʟʘʶʪ, ʧʣʘʚʘʶʪ, ʫʭʘʞʠʚʘʶʪ ʟʘ 

ʩʪʘʨʠʢʘʤʠ ʠ ʙʦʣʴʥʳʤʠ, ʧʨʦʜʘʶʪ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɺʩʝ ʦʥʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʮʠʬʨʦʚʠʟʘʮʠʶ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʌɿ ʦʪ 27.12.2002 ʛ. ˉ184-ʌɿ çʆ ʪʝʭʥʠʯʝʩʢʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠè, ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʀʉʆ ʊʂ 184 ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʨʘʟʨʘʙʦʪʢʠ, ʩʦʟʜʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʦʚ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ 

ɸʛʝʥʪʩʪʚʘ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ ʦʪ 27.02.2014 ʛ. ˉ210 ʚ ʩʪʨʫʢʪʫʨʝ ʊʂ 459 

çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡè ʙʳʣ ʩʦʟʜʘʥ ʧʦʜʢʦʤʠʪʝʪ 

(ʇʂ7) çʈʦʙʦʪʳ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘè. ʕʪʠʤ ʞʝ ʧʨʠʢʘʟʦʤ ʙʳʣ ʩʦʟʜʘʥ 

ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ ʨʦʩʩʠʡʩʢʠʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʀʉʆ/ʊʂ184/ʇʂ2 çRobots and 

robotic devicesè. ɺ ʝʛʦ ʧʣʘʥʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʢʘ 11 ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 6 ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʤʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʀʉʆ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ ʟʘʥʠʤʘʶʪʩʷ ʪʘʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ 

ʢʘʢ: ʅʘʮʠʦʥʘʣʴʥʘʷ ɸʩʩʦʮʠʘʮʠʷ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʨʦʙʦʪʦʪʝʭʥʠʢʠ (ʅɸʋʈʈ), 

ʈʦʩʩʠʡʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ 
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ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʎʝʥʪʨ ʧʦ 

ʨʦʙʦʪʦʪʝʭʥʠʢʝ (IRC) ʥʘ ʙʘʟʝ ʅʀʊʋ ʄʀʉʠʉ [3]. 

B ʢʦʤʧʘʥʠʠ Microsoft ʫʚʝʨʝʥʳ: ʙʘʟʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʦʙʦʪʦʚ 

ʜʦʩʪʠʛʣʠ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʟʨʝʣʦʩʪʠ, ʢʘʢʦʡ ʦʙʝʩʧʝʯʠʪ ʠʭ ʤʘʩʩʦʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʘ 

ʩʤʝʥʫ ʛʨʦʤʦʟʜʢʠʤ ʜʦʨʦʛʠʤ ʨʦʙʦʪʘʤ, ʢʦʪʦʨʳʝ ʪʨʫʜʷʪʩʷ ʥʘ ʟʘʚʦʜʘʭ ʠ ʚ ʩʙʦʨʦʯʥʳʭ 

ʮʝʭʘʭ ʠ ʪʨʝʙʫʶʪ ʜʣʷ ʩʚʦʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʩʝ ʯʘʱʝ 

ʧʨʠʭʦʜʷʪ ʤʝʥʝʝ ʜʦʨʦʛʠʝ, ʤʝʥʴʰʠʝ ʧʦ ʛʘʙʘʨʠʪʘʤ ʠ ʙʦʣʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ. 

ʆʥʠ ʥʝ ʛʥʫʰʘʶʪʩʷ ʯʠʩʪʢʦʡ ʢʦʚʨʦʚ, ʩʧʦʩʦʙʥʳ ʨʘʟʚʣʝʢʘʪʴ ʧʫʙʣʠʢʫ ʠ ʛʦʪʦʚʳ ʧʦʤʦʛʘʪʴ 

ʧʦ ʜʦʤʫ ʠ ʟʘʙʦʪʠʪʴʩʷ ʦ ʧʨʝʩʪʘʨʝʣʳʭ. çéʊʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʝʡʯʘʩ, ʥʘʧʦʤʠʥʘʝʪ 1977 

ʛʦʜ ï ʟʘ ʯʝʪʳʨʝ ʛʦʜʘ ʜʦ ʧʦʷʚʣʝʥʠʷ IBM PC, - ʫʚʝʨʝʥʳ ʵʢʩʧʝʨʪʳ. ʕʪʦ ʙʳʣʠ ʚʝʩʴʤʘ 

ʧʨʠʤʠʪʠʚʥʳʝ, ʥʦ ʦʯʝʥʴ ʧʦʣʝʟʥʳʝ ʤʘʰʠʥʳ, ʢʦʪʦʨʳʝ ʜʘʚʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʦʞʠʜʘʝʪ ʣʶʜʝʡ ʚ ʙʫʜʫʱʝʤ. ɺʦ ʤʥʦʛʦʤ ʦʥʠ ʙʳʣʠ ʧʦʭʦʞʠ ʥʘ ʠʛʨʫʰʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʤ, ʢʘʢʦʚʳ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʩʝʡʯʘʩ. ʊʦ ʞʝ ʩʘʤʦʝ ʦʞʠʜʘʝʪ ʠ ʨʦʙʦʪʦʚè. 

ʊʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʚ ʨʦʙʦʪʦʪʝʭʥʠʢʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʦʚʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʠʟʜʝʣʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʚ ʆʆʆ ʅʀʀ 

çʀʥʪʝʨʵʢʦʤʩè ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ɻʆʉʊ ʈ ʀʉʆ 8373-2014, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʫʩʩʢʦʤ 

ʧʝʨʝʚʦʜʝ ʩʪʘʥʜʘʨʪʘ ISO 8373:2012 çManipulating industrial robots ï Vocabularyè. ɺ ʥʝʤ 

ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʙʠɦʝ ʪʝʨʤʠʥʳ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʛʝʦʤʝʪʨʠʷ ʠ 

ʢʠʥʝʤʘʪʠʢʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʩʯʠʪʳʚʘʥʠʝ 

ʜʘʥʥʳʭ ʠ ʥʘʚʠʛʘʮʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʧʨʦʝʢʪʝ 

ɻʆʉʊ ʈ ʍʍʍʍʍ. 0002-2016 çʂʣʘʩʩʠʬʠʢʘʮʠʷè ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʧʨʝʜʝʣʝʥʠʡ ɻʆʉʊ ʈ 

ʀʉʆ 8373-2014, ʫ ʦʙʦʠʭ ʜʦʢʫʤʝʥʪʦʚ ʩʩʳʣʦʯʥʦʡ ʯʘʩʪʴʶ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪ ISO 

8373:2012. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʦʤʠʪʝʪʦʤ ISO/ʊC/184/SC2. ɺ ʥʝʛʦ ʚʭʦʜʠʪ 6 ʨʘʙʦʯʠʭ ʛʨʫʧʧ: WG01 çʉʣʦʚʘʨʴ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè, WG03 çɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, WG07 

çɹʝʟʦʧʘʩʥʦʩʪʴ ʨʦʙʦʪʦʚ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, WG08 çʈʦʙʦʪʳ ʩʝʨʚʠʩʥʳʝè, 

WG09 çɹʝʟʦʧʘʩʥʦʩʪʴ ʩʨʝʜʩʪʚ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷè (ʩʦʚʤʝʩʪʥʦ ʩ ʊC62ɸ ʄʕʂ), WG 10 çʄʦʜʫʣʴʥʦʩʪʴ ʜʣʷ ʩʝʨʚʠʩʥʳʭ 

ʨʦʙʦʪʦʚè. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʝʢʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʀʉʆ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʝʨʚʠʩʥʳʤ, ʤʝʜʠʮʠʥʩʢʠʤ ʠ ʙʳʪʦʚʳʤ ʨʦʙʦʪʘʤ. 

ɽʞʝʛʦʜʥʦ ʚ ɻʆʉʊ ʧʫʙʣʠʢʫʶʪʩʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʩʪʘʥʜʘʨʪʳ. ɺʩʝ ʩʪʘʥʜʘʨʪʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʜʚʝ ʛʨʫʧʧʳ ʧʦʜ ʥʘʟʚʘʥʠʷʤʠ 

çʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʦʙʦʪʳè ʠ ʇʨʦʤʳʰʣʝʥʥʳʝ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʝ 

ʨʦʙʦʪʳ ʠʣʠ ʧʨʦʤrh ʣʝʥʥʳʝ ʨʦʙʦʪʳ-ʤʘʥʠʧʫʣʷʪʦʨʳ (Manipulating industrial robots). ɺ 

ʩʪʘʥʜʘʨʪʘʭ 1-ʦʡ ʛʨʫʧʧʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʦʙʦʪʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʝʨʩʦʥʘʣʴʥʳʡ ʫʭʦʜ. ʉʪʘʥʜʘʨʪʳ 2-ʦʡ ʛʨʫʧʧʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʇʈ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʢʪʠʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ 

ʈʌ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ 141 ʈɺʂ çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʧʫʙʣʠʢʫʶʪʩʷ 

ʥʦʚʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʩʝʨʠʠ ɻʆʉʊ ʈ 60.ʭʭʭ. 

ɺ ɻʆʉʊ ʈ 53326-2009, ɻʆʉʊ ʈ 54344-2011 ʠ ɻʆʉʊ ʈ 55895-2013 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 
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ɻʆʉʊ ʈ 60.0.0.1-2016 çʈʦʙʦʪʳ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʆʙʱʠʝ 

ʧʦʣʦʞʝʥʠʷ (ʩ ʧʦʧʨʘʚʢʦʡ)è ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʣʫʯʰʝʥʠʝ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ 

ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɻʆʉʊ ʈ 60.2.2.1 ï 2016 çʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʦʙʦʪʳ. ʊʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʦʙʦʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʝʨʩʦʥʘʣʴʥʳʡ ʫʭʦʜè ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʠ ʪʠʧʘ 

ʩʦʮʠʘʣʴʥʳʭ ʨʦʙʦʪʦʚ: ʤʦʙʠʣʴʥʳʡ ʦʙʩʣʫʞʠʚʘʶʱʠʡ; ʦʢʘʟʳʚʘʶʱʠʡ ʬʠʟʠʯʝʩʢʫʶ 

ʧʦʤʦʱʴ; ʧʝʨʝʚʦʟʷʱʠʡ ʯʝʣʦʚʝʢʘ. ʆʧʠʩʘʥʳ ʚʦʟʤʦʞʥʳʝ ʦʧʘʩʥʦʩʪʠ ʠ ʤʝʨʳ ʠʭ 

ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ ʪʠʧʘ ʪʦʣʴʢʦ ʥʘʟʝʤʥʳʭ ʨʦʙʦʪʦʚ. 

ɺʳʙʦʨ ʇʈ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ: ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʙʳʩʪʨʦʭʦʜʥʦʩʪʴ, ʟʦʥʫ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʦʛʨʝʰʥʦʩʪʴ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʧʦʛʨʝʰʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ), ʥʘʛʨʫʟʢʫ ʥʘ 

ʜʝʪʘʣʠ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʨʠʚʦʜʘ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʟʘʜʘʥʥʦʛʦ ʟʘʢʦʥʘ ʜʚʠʞʝʥʠʷ, 

ʞʝʩʪʢʦʩʪʴ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʦʧʦʨʥʳʭ ʩʠʩʪʝʤ, ʚʠʙʨʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʫʨʦʚʥʠ ʰʫʤʘ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʣʷ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʦʙʱʠʡ ʨʘʩʭʦʜ 

ʵʥʝʨʛʠʠ, ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʦʭʣʘʞʜʘʶʱʝʡ ʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʝʡ. 

 
1.3 ʋʥʠʬʠʢʘʮʠʷ ʠ ʤʦʜʫʣʴʥʦʩʪʴ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʨʦʙʦʪʦʚ 

 

ʉʦʟʜʘʥʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʦʙʦʪʦʚ ʷʚʠʣʦʩʴ 

ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʫʥʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ɽʝ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʣʘ 

ʫʥʠʬʠʢʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʤʦʜʫʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ ʧʦʩʪʨʦʝʥʠʷ. ʄʦʜʫʣʴʥʳʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʨʦʙʦʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʪʠʧʳ ʥʘ 

ʙʘʟʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʯʘʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ 

ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦ ʚʳʙʠʨʘʪʴ ʩʪʝʧʝʥʴ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ, 

ʘʧʧʘʨʘʪʥʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ, ʩʪʦʠʤʦʩʪʴ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ 

ʤʝʞʜʫ ʨʦʙʦʪʦʤ ʠ ʨʘʙʦʪʘʶʱʠʤ ʚʤʝʩʪʝ ʩ ʥʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʚʧʣʦʪʴ 

ʜʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʨʦʙʦʪʘ ʩ ʵʪʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ). 

ɺ ʮʝʣʦʤ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ 

ʨʦʙʦʪʦʚ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʨʝʟʢʦ ʩʦʢʨʘʱʘʶʪʩʷ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ) ʩʨʦʢʠ ʩʦʟʜʘʥʠʷ, ʦʩʚʦʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʤʘʨʦʢ ʨʦʙʦʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʦʙʠʨʘʶʪʩʷ ʠʟ 

ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʩʝʨʠʡʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

¶ ʚʦʟʨʘʩʪʘʝʪ ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʨʦʙʦʪʦʚ, ʠʭ ʥʘʜʝʞʥʦʩʪʴ ʠ ʩʥʠʞʘʝʪʩʷ 

ʩʪʦʠʤʦʩʪʴ; ʧʦʩʣʝʜʥʝʝ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʫʜʝʰʝʚʣʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʨʦʙʦʪʦʚ 

ʧʨʠ ʠʭ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦ ʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʠʟʙʳʪʦʯʥʦʩʪʠ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʘʨʘʤʝʪʨʘʭ ʨʦʙʦʪʦʚ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʥʦʚʘʪʴ 

ʨʦʙʦʪʳ ʠʟ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʧʨʦʩʪʝʡʰʠʭ ʤʦʜʫʣʝʡ; 

¶ ʩʥʠʞʘʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʩʦʟʜʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚʥʝʜʨʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʨʦʙʦʪʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪʩʷ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʝ; ʫʧʨʦʱʘʝʪʩʷ ʪʘʢʞʝ ʟʘʜʘʯʘ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʫʪʝʤ ʜʦʫʢʦʤʧʣʝʢʪʦʚʘʥʠʷ 

ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʨʦʙʦʪʦʚ ʥʦʚʳʤʠ ʤʦʜʫʣʷʤʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʚ 

ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ (ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʨʫʢʠ, ʢʘʥʪʦʚʘʪʝʣʠ, ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪ.ʜ.); 
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¶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʦʙʦʪʦʚ ʩʚʦʜʠʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʠʭ ʩʙʦʨʢʝ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ 

ʯʘʩʪʝʡ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʤ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʦʙʦʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʠʤʝʶʪ 

ʤʦʜʫʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʫʜʘʝʪʩʷ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠʤʠ ʨʦʙʦʪʘʤʠ, ʥʦ ʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʫʯʘʩʪʢʘʤʠ, ʮʝʭʘʤʠ) ʚ 

ʮʝʣʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʟʢʦ ʫʩʢʦʨʠʪʴ, ʫʧʨʦʩʪʠʪʴ ʠ ʫʜʝʰʝʚʠʪʴ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ 

ʨʦʙʦʪʦʚ ʚ ʩʦʩʪʘʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʯʪʦ, ʚ ʩʫʱʥʦʩʪʠ, ʠ ʷʚʣʷʶʪʩʷ 

ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʨʦʙʦʪʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ʤʦʜʫʣʴʥʳʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʨʦʙʦʪʦʚ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʝʤʠ 

ʚʝʜʫʱʠʤʠ ʬʠʨʤʘʤʠ, ʧʨʦʠʟʚʦʜʷʱʠʤʠ ʨʦʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ çʖʥʠʤʝʡʰʝʥè ʠ çʇʨʘʙè 

(ʉʐɸ), çʄʠʮʫʙʠʩʠè ʠ çʌʘʥʫʢè (ʗʧʦʥʠʷ), çʌʦʣʴʢʩʚʘʛʝʥè ʠ çɹʦʰè (ɻʝʨʤʘʥʠʷ), 

çʉʠʘʢʠè (ʌʨʘʥʮʠʷ), çʆʣʠʚʝʪʪʠè (ʀʪʘʣʠʷ), çɸʉɽɸè ʠ çʕʣʝʢʪʨʦʣʶʢʩè (ʐʚʝʮʠʷ). 

ʄʦʜʫʣʴʥʳʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʪʝʭʥʠʢʠ ʥʘʰʝʣ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ. ʆʥ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʩʝʤʝʡʩʪʚʘ ʠʟʜʝʣʠʡ, ʧʦʚʪʦʨʷʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʶ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʙʘʟʦʚʦʛʦ ʠʟʜʝʣʠʷ ʚ ʜʨʫʛʠʭ ʛʘʙʘʨʠʪʘʭ ʠ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʷʭ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʤʫ ʧʨʠʥʮʠʧ ʘʛʨʝʛʘʪʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʠʟʜʝʣʠʡ ʠʟ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʙʦʨʦʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʝʜʠʥʠʮ ï ʘʛʨʝʛʘʪʦʚ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʦʙʦʪʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʷ 

ʩʪʘʥʜʘʨʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʦʙʦʪʦʚ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʨʦʙʦʪʳ ï ɻ ʪʦ ʨʦʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, 

ʛʜʝ ʦʥʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʣʫʯʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʝʰʝʥʠʡ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ ʥʝʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʪʘʥʦʚʦʢ. ʄʝʜʠʮʠʥʩʢʠʡ ʨʦʙʦʪ ï ʵʪʦ ʨʦʙʦʪ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʠʨʫʨʛʫ ʙʦʣʝʝ 

ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʢ ʤʝʩʪʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʤʝʥʝʝ ʠʥʚʘʟʠʚʥʳʝ ʤʝʪʦʜʳ. 

ʈʘʟʣʠʯʘʶʪ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʨʦʙʦʪʳ, ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʨʦʙʦʪʳ, ʙʠʦʨʦʙʦʪʳ, 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʘʧʪʝʯʥʳʝ ʩʠʩʪʝʤʳ, ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʝ ʨʦʙʦʪʳ. ʉʪʘʥʜʘʨʪʳ ISO 

13482:2014, IEC 60601-1:2015 ʨʝʛʫʣʠʨʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʦʚ ʚ ʤʝʜʠʮʠʥʝ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ ʠ ʥʦʚʳʝ ʩʝʨʚʠʩʥʳʝ ʨʦʙʦʪʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʷʭ. ʆʥʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʥʘʰʠ ʙʦʣʴʥʠʮʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʮʝʥʪʨʳ ʚ 

ʤʠʥʠ-ʟʘʚʦʜʳ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʧʘʮʠʝʥʪʦʚ ʠ ʧʨʦʮʝʜʫʨ. ɻʠʙʨʠʜʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʦʙʦʪʦʚ ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʦʧʝʨʠʨʫʝʤʦʛʦ ʧʘʮʠʝʥʪʘ. ʆʥʘ ʦʙʦʨʫʜʫʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ 

ʤʠʥʠʤʘʣʴʥʦ ʠʥʚʘʟʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʜʫʨʳ. 

ISO 13482 ʙʳʣ ʚʳʧʫʱʝʥ ʚ 2014 ʛʦʜʫ ʠ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʨʦʙʦʪʦʚ 

ʣʠʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʦʙʦʪ-ʯʝʣʦʚʝʯʝʩʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʜʘʞʝ ʨʦʙʦʪʘ-ʢʦʥʪʘʢʪ ʩ ʯʝʣʦʚʝʢʦʤ. ʕʪʦ ʝʱʝ ʦʜʥʘ ʢʘʪʝʛʦʨʠʷ ʚ ʮʝʣʦʤ 

ʪʝʭ ʨʦʙʦʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, 

ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʳʪʳ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʢʝ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʨʦʙʦʪʘ. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ ʪʨʘʜʠʮʠʦʥʥʦ ʙʳʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʪʨʳʚʝ 

ʦʪ ʣʶʜʝʡ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢʘ ʠ ʨʦʙʦʪ ʙʳʣʦ ʟʘʧʨʝʱʝʥʦ 
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ʠʟ-ʟʘ ʩʦʦʙʨʘʞʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʩʦʚʤʝʩʪʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʥʦ ʦʪʩʫʪʩʪʚʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʣʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʙʘʨʴʝʨʦʤ ʜʣʷ ʪʘʢʦʛʦ ʩʝʨʚʠʩʘ ʨʘʙʦʪʳ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʤʦʱʥʠʢʦʚ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ, ʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʤʝʜʠʮʠʥʝ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʦʙʦʪʳ ʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ ʨʘʟʣʠʯʘʪʴ ʞʝʩʪʳ, 

ʛʦʣʦʩʘ, ʧʨʠʢʦʩʥʦʚʝʥʠʷ, ʦʥʠ ʤʦʛʫʪ ʯʠʪʘʪʴ ʤʳʩʣʠ ʭʦʟʷʠʥʘ ʠ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʝʛʦ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. ʈʘʙʦʯʠʝ ʵʢʟʝʤʧʣʷʨʳ ʨʦʙʦʪʘ HAL-5 ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʨʫʞʥʳʝ 

ʢʘʨʢʘʩʳ ʚ ʚʠʜʝ ʵʢʟʦ ʩʢʝʣʝʪʦʚ, ʧʦʤʦʛʘʶʱʠʭ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʠʥʚʘʣʠʜʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʚʢʣʶʯʘʝʪ: 

¶ ʩʝʨʚʠʩʥʳʝ ʨʦʙʦʪʳ; 

¶ ʢʦʣʣʘʙʦʨʘʪʠʚʥʳʡ ʨʦʙʦʪ, ʢʦʙʦʪ; 

¶ robot control meta language (rcml); 

¶ ʯʘʪʙʦʪʳ; 

¶ ʫʤʥʳʝ ʢʦʣʦʥʢʠ, ʛʦʣʦʩʦʚʳʝ ʧʦʤʦʱʥʠʢʠ; 

¶ ʙʝʟʵʢʠʧʘʞʥʦʝ ʩʫʜʦʚʦʞʜʝʥʠʝ; 

¶ ʙʝʩʧʠʣʦʪʥʳʡ ʘʚʪʦʤʦʙʠʣʴ; 

¶ ʙʝʩʧʠʣʦʪʥʳʝ ʜʨʦʥʳ; 

¶ ʤʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ. 

ʉʝʨʚʠʩʥʳʤ ʨʦʙʦʪʦʤ ʥʘʟʳʚʘʶʪ ʨʦʙʦʪʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʧʦʣʝʟʥʫʶ ʥʝ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʘʙʦʪʫ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʝʨʚʠʩʥʳʭ ʨʦʙʦʪʦʚ ʦʩʥʦʚʘʥʘ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʨʘʙʦʪʘʥʘ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʝʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ (International Federationof Robotics ï 

IFR), ʢʦʥʩʘʣʪʠʥʛʦʚʳʤ ʘʛʝʥʪʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʠ ʥʘʠʙʦʣʝʝ 

ʘʚʪʦʨʠʪʝʪʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʪʨʘʩʣʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʩʝʨʚʠʩʥʳʭ ʨʦʙʦʪʦʚ: 

¶ ʨʦʙʦʪʳ ʜʣʷ ʜʦʤʘʰʥʠʭ ʟʘʜʘʯ; 

¶ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʨʦʙʦʪʳ; 

¶ ʘʩʩʠʩʪʠʚʥʳʝ ʨʦʙʦʪʳ (ʜʣʷ ʧʦʞʠʣʳʭ); 

¶ ʜʨʫʛʠʝ (ʣʠʯʥʳʝ/ʜʦʤʘʰʥʠʝ) ʨʦʙʦʪʳ; 

¶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʫʙʦʨʢʘ; 

¶ ʧʦʣʝʚʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ; 

¶ ʩʠʩʪʝʤʳ ʣʦʛʠʩʪʠʢʠ; 

¶ ʵʢʩʧʣʫʘʪʘʮʠʷ/ʤʦʥʠʪʦʨʠʥʛ; 

¶ ʩʥʦʩ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

¶ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʚ ʤʝʜʠʮʠʥʝ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

¶ ʚʦʝʥʥʦʝ ʜʝʣʦ; 

¶ ʧʦʜʚʦʜʥʳʝ ʩʠʩʪʝʤʳ (ʦʙʱʝʛʦ/ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ); 

¶ ʩʠʣʦʚʳʝ ʵʢʟʦʩʢʝʣʝʪʳ; 

¶ ʤʦʙʠʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ (ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ); 

¶ ʨʦʙʦʪʳ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʫʩʣʫʛ (pr) ʠ ʨʘʟʚʣʝʯʝʥʠʷ; 

¶ ʜʨʫʛʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʨʦʙʦʪʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʩʝʨʚʠʩʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ 

ʪʠʧʘ: 
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¶ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ ʪʝ ʨʦʙʦʪʳ, ʢʦʪʦʨʳʭ ʤʳ ʧʨʠʦʙʨʝʪʘʝʤ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ; 

¶ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ ʨʦʙʦʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʪʘʶʪʩʷ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʚʳʛʦʜʳ ʧʨʠ ʦʢʘʟʘʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʯʝʥʴ ʭʦʨʦʰʝʡ ʩʪʝʧʝʥʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ, ʘ ʥʝʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʝʜʠʥʠʯʥʦʤ ʵʢʟʝʤʧʣʷʨʝ. ɺ ʤʠʨʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʤʠʣʣʠʦʥʳ ʨʦʙʦʪʦʚ-ʧʳʣʝʩʦʩʦʚ, ʧʦʷʚʠʣʠʩʴ ʨʦʙʦʪʳ-ʧʣʘʥʝʪʦʭʦʜʳ. 

ʇʨʦʝʢʪʳ ʨʦʙʦʪʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʙʘʥʢʘʭ, ʤʝʜʠʮʠʥʝ, ʨʘʜʠʦʣʦʛʠʠ, ʨʠʪʝʡʣʝ, ɺʇʂ, 

ʦʙʨʘʟʦʚʘʥʠʠ, ʪʨʘʥʩʧʦʨʪʝ (ʘʚʪʦʧʠʣʦʪ), ʩʧʦʨʪʝ, ʚ ʉʄʀ ʠ ʣʠʪʝʨʘʪʫʨʝ, ʚ ʚʠʜʝʦ 

(DeepFake, FakeApp), ʤʫʟʳʢʝ ʠ ʙʦʝʚʳʝ (ʂʠʙʝʨʨʦʙʦʪʳ) ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʴʰʝʝ 

ʧʨʠʤʝʥʝʥʠʝ. 

ʂʦʣʣʘʙʦʨʘʪʠʚʥʳʡ ʨʦʙʦʪ ʠʣʠ ʢʦʙʦʪ ï ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʉʦʛʣʘʩʥʦ ISO 15066:2016, ʵʪʦ ʨʦʙʦʪ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʯʝʣʦʚʝʢʦʤ ʚ ʨʘʤʢʘʭ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʦʙʦʪ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʜʚʫʭ ʩʪʘʥʜʘʨʪʘʭ: ISO 10218-1:2011 

ʠ ISO 10218-2:2011. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʙʦʪʦʚ ʨʘʩʪʝʪ. ʇʦ ʦʮʝʥʢʝ Barclays Research, ʢʦʣʠʯʝʩʪʚʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʣʣʘʙʦʨʘʪʠʚʥʳʭ ʨʦʙʦʪʦʚ ʫʜʚʘʠʚʘʝʪʩʷ ʢʘʞʜʳʡ ʛʦʜ: ʚ ʢʦʥʮʝ 2020 ʛʦʜʘ 

ʦʙʱʝʝ ʯʠʩʣʦ ʧʨʦʜʘʥʥʳʭ ʢʦʙʦʪʦʚ ʜʦʩʪʠʛʥʝʪ 150 ʪʳʩ. ʝʜʠʥʠʮ, ʘ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 

ʜʘʥʥʦʛʦ ʨʳʥʢʘ ʧʨʝʚʳʩʠʪ $3,1 ʤʣʨʜ. ʇʦ ʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʦʮʝʥʢʝ 

MarketsandMarkets Research, ʚ ʢʦʥʮʝ 2023 ʛʦʜʘ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʘʥʥʳʭ ʢʦʪʦʙʦʚ 

ʩʦʩʪʘʚʠʪ $4,2 ʤʣʨʜ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʜʝʣʘʶʪʩʷ ʤʘʩʰʪʘʙʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʨʦʙʦʪʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʨʳʚʦʤ. ʈʦʙʦʪʳ ʩʪʘʥʦʚʷʪʩʷ ʧʦʤʦʱʥʠʢʘʤʠ ʠ 

ʢʦʤʧʘʥʴʦʥʘʤʠ. ʉʨʝʜʠ ʥʠʭ ʝʩʪʴ ʪʘʢʠʝ, ʯʪʦ ʥʘʧʦʤʠʥʘʶʪ ʦʩʦʚʨʝʤʝʥʝʥʥʦʛʦ R2-D2 ʠʟ 

çɿʚʝʟʜʥʳʭ ʚʦʡʥè, ʝʩʪʴ ʠ ʨʦʙʦʪʳ-ʛʫʤʘʥʦʠʜʳ, ʠ ʚʩʷ ʵʪʘ ʧʝʩʪʨʘʷ ʢʦʤʧʘʥʠʷ ʩʢʦʨʦ 

ʥʘʩʝʣʠʪ ʥʘʰʠ ʜʦʤʘ ʧʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʥʠʞʝʥʠʷ ʮʝʥ. 

ʉʝʥʩʦʨʥʳʡ ʵʢʨʘʥ, ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ çʧʣʝʯʝè uBot-5, ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ 

ʩʚʦʝʛʦ ʨʦʜʘ ʧʦʨʪʘʣʘ ʜʣʷ ʧʦʞʠʣʦʡ ʞʝʥʱʠʥʳ, ʧʦʯʪʠ ʥʝ ʚʳʭʦʜʷʱʝʡ ʠʟ ʜʦʤʘ. ʈʦʙʦʪʘ 

ʤʦʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʞʝʥʱʠʥʘ 

ʫʧʘʜʝʪ ʠ ʦʢʘʞʝʪʩʷ ʙʝʩʧʦʤʦʱʥʦʡ, ʦʥ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʨʘʩʧʦʟʥʘʚʘʪʴ ʧʨʦʙʣʝʤʫ ʠ ʦʢʘʟʘʪʴ 

ʧʦʤʦʱʴ. ʃʝʯʘʱʠʡ ʚʨʘʯ ʤʦʞʝʪ ʩʚʷʟʘʪʴʩʷ ʩ ʨʦʙʦʪʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʘ, ʫʚʠʜʝʪʴ 

ʦʙʩʪʘʥʦʚʢʫ çʛʣʘʟʘʤʠè ʨʦʙʦʪʘ ʠʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʧʘʮʠʝʥʪʢʝ ʯʝʨʝʟ ʨʦʙʦʪʘ. ʅʘ ʵʢʨʘʥʝ 

ʨʦʙʦʪʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʣʠʮʦ ʚʨʘʯʘ, ʯʪʦ ʩʜʝʣʘʝʪ ʪʘʢʦʝ ʦʙʱʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʝʝ. 

ʈʦʙʦʪ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʧʦʜʩʢʘʟʘʪʴ, ʯʪʦ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ. 

ʇʨʠ ʩʚʦʝʤ ʙʳʩʪʨʦʤ ʨʘʟʚʠʪʠʠ ʩʦʟʜʘʥʠʝ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʨʦʙʦʪʦʚ ʩʪʦʣʢʥʫʣʦʩʴ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʩʝʤʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʘʚʠʣ ʠ ʨʫʢʦʚʦʜʩʪʚ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀ ʵʪʦ ʩʪʘʣʦ 

ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. ʀʥʚʝʩʪʦʨʳ ʥʝ ʟʘʧʫʩʢʘʶʪ ʥʦʚʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʩʧʦʩʦʙʥʳ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʘ ʟʘʢʦʥʥʦʤ 

ʫʨʦʚʥʝ ʧʝʨʝʜ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚ ʩʣʫʯʘʝ ʠʭ ʪʨʘʚʤ. ɼʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʠʙʦʨʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʦʙʩʫʞʜʘʪʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. 

1.4 ɹʝʟʦʧʘʩʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʨʦʙʦʪʘ ʚ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʨʝʜʝ 
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ʄʥʦʞʝʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʦʨʤ ʨʝʛʫʣʠʨʫʶʪ ʪʨʘʜʠʮʠʦʥʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʦʙʦʪʦʚ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʊʝʧʝʨʴ ʢ ʥʠʤ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʥʝʢʦʪʦʨʳʭ ʩʪʦʨʦʥ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʦʙʣʘʩʪʠ 

ʜʝʡʩʪʚʠʡ ʢʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʨʦʙʦʪʦʚ (CoBots), ʘ ʪʘʢʞʝ ʨʦʙʦʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʦʜʥʦʡ 

ʟʦʥʝ ʩ ʣʶʜʴʤʠ. 

ʎʝʥʪʨʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ISO 13482 çʈʦʙʦʪʳ ʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʨʦʙʦʪʦʚ 

ʣʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʥʝʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ, ʢʨʦʤʝ ʤʝʜʠʮʠʥʩʢʠʭ ʨʦʙʦʪʦʚ)è. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʵʪʦʤ ʥʦʚʦʤ ʩʪʘʥʜʘʨʪʝ ʧʦ ʨʦʙʦʪʘʤ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʫʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʤʫ: 

¶ ʦʧʠʩʘʥʠʝ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʦʙʦʪʦʚ ʚ ʜʦʤʘʰʥʝʡ ʦʙʩʪʘʥʦʚʢʝ; 

¶ ʩʧʝʮʠʬʠʢʘʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʪʝʭʥʠʢʠ, ʚʢʣʶʯʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʟʘʱʠʪʥʳʝ ʤʝʨʳ; 

¶ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʦʙʦʪʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʪʘʥʜʘʨʪʝ ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʠ ʫʢʘʟʘʥʠʷ ʢ ʠʟʥʘʯʘʣʴʥʦ ʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʠʚʦʜʷʪʩʷ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʦʙʦʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʝʨʩʦʥʘʣʴʥʳʡ ʫʭʦʜ ʪʘʢʠʭ 

ʢʘʢ ʤʦʙʠʣʴʥʳʡ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʨʦʙʦʪ; ʨʦʙʦʪ, ʧʦʤʦʛʘʶʱʠʡ ʚʳʧʦʣʥʷʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʨʘʙʦʪʫ; ʨʦʙʦʪ, ʧʝʨʝʥʦʩʷʱʠʡ ʯʝʣʦʚʝʢʘ. Collaborative ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ 

ʠ ʨʦʙʦʪʘʤ ʨʘʙʦʪʘʪʴ ʚ ʙʦʣʝʝ ʪʝʩʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʯʪʦ ʟʘʧʨʝʱʘʣʦʩʴ ʠ 

ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʚ ʧʨʦʰʣʦʤ. ʅʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʫʪʦʤʠʤʦʩʪʴ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʤʘʰʠʥʳ ʩ ʠʥʪʝʣʣʝʢʪʦʤ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ 

ʛʠʙʢʦʩʪʴ ʯʝʣʦʚʝʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʦʙʦʠʭ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʊʘʢ ʷʧʦʥʩʢʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ FANUC ʚ 2017 ʛʦʜʫ 

ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʶ ʨʘʟʨʘʙʦʪʢʫ FIELD ʜʣʷ çʫʤʥʦʛʦè ʧʨʦʠʟʚʦʜʩʪʚʘ. FANUC Intelligent 

Edge Link and Drive (FIELD) ï ʵʪʦ ʦʙʣʘʯʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʢ ʢʦʪʦʨʦʡ ʧʦʜʢʣʶʯʝʥʳ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ, ʩʪʘʥʢʠ ʩ ʏʇʋ, ʩʝʥʩʦʨʳ ʠ ʧʨʦʯʠʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʅʘ ʤʦʤʝʥʪ ʟʘʧʫʩʢʘ ʢ ʧʣʘʪʬʦʨʤʝ ʙʳʣʦ ʧʦʜʢʣʶʯʝʥʦ 6 ʪʳʩ. ʨʦʙʦʪʦʚ 

ʥʘ 26 ʟʘʚʦʜʘʭ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʝʜʠʥʦʝ 

ʭʨʘʥʠʣʠʱʝ, ʛʜʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʆʩʦʙʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʙʦʪʘ ʠ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ. ɺ ISO 13482 ʦʧʠʩʘʥʳ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʨʦʙʦʪʦʚ, ʚ ʥʝʤ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʫʩʪʨʘʥʝʥʠʶ ʠʣʠ ʠʩʢʣʶʯʝʥʠʶ ʨʠʩʢʦʚ, ʚʳʟʚʘʥʥʳʭ ʪʘʢʠʤʠ ʦʧʘʩʥʦʩʪʷʤʠ ʥʘ 

ʧʨʠʝʤʣʝʤʦʤ ʫʨʦʚʥʝ. ɿʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ 

ʢʦʥʪʘʢʪʘ ʯʝʣʦʚʝʢʘ ʩ ʨʦʙʦʪʦʤ [4]. 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʪʘʥʜʘʨʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʠʩʢʠ ʠ ʦʧʠʩʘʥʦ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʠʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʨʦʙʦʪʘ. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʦʛʨʘʥʠʯʝʥ 

ʨʦʙʦʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦ ʟʝʤʣʝ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʛʨʘʥʠʯʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʨʠʩʢʘʤʠ, 

ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʫʭʦʜʫ ʟʘ ʯʝʣʦʚʝʢʦʤ, ʥʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚ ʥʝʤ ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʦʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ ʠ ʠʤʫʱʝʩʪʚʦ (ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʲʝʢʪʘʤ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ), ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʨʦʙʦʪʳ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʝʨʩʦʥʘʣʴʥʳʡ ʫʭʦʜ, ʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ 

ʥʘʟʥʘʯʝʥʠʶ ʠ ʚ ʧʨʝʜʚʠʜʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʅʦʚʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʪʨʦʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʪʘʥʜʘʨʪʳ 

ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʷʚʣʷʶʪʩʷ ʢʦʨʥʝʚʦʡ ʩʩʳʣʢʦʡ ʜʣʷ ʩʪʘʥʜʘʨʪʦʚ ʢʦʥʢʨʝʪʥʳʭ ʨʦʙʦʪʦʚ ʠʣʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʨʠʩ.1.6). ʉʪʘʥʜʘʨʪʳ ɸ-ʫʨʦʚʥʷ ʧʨʠʤʝʥʷʶʪʩʷ ʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʦʥʷʪʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʣʶʜʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʉʪʘʥʜʘʨʪʳ B-

ʫʨʦʚʥʷ (ʩʪʘʥʜʘʨʪʳ ʛʨʫʧʧʦʚʳʭ ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ) ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʪʘʢʠʝ ʘʩʧʝʢʪʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʙʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʰʫʤ ʠ ʜʨ., ʘ 

ʪʘʢʞʝ ʥʘ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʜʚʫʨʫʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ, ʙʣʦʢʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ). ʉʪʘʥʜʘʨʪʳ ʪʠʧʘ ʉ (ʩʪʘʥʜʘʨʪʳ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʘʰʠʥ ʩʦʜʝʨʞʘʪ ʜʝʪʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʚʠʜʦʚ ʤʘʰʠʥ ʠʣʠ ʛʨʫʧʧʳ ʦʜʥʦʨʦʜʥʳʭ ʤʘʰʠʥ). 

 

 
ʈʠʩ. 1.6. ʋʨʦʚʥʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

 

ʊʘʢ ISO 12100, çɹʝʟʦʧʘʩʥʦʩʪʴ ʤʘʰʠʥè ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʦʮʝʥʢʘ ʨʠʩʢʘ ʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʤʘʰʠʥ, ʘ ʀʉʆ 10218, çʈʦʙʦʪʳ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘè ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʠ ʠʩʧʦʣʴʟʫʝʪ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʧʨʠʤʝʨʳ ʜʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ. ʆʙʘ ʩʪʘʥʜʘʨʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʱʫʶ ʬʫʥʢʮʠʶ ï ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʘʰʠʥʳ, ʥʦ ʪʘʢ ʢʘʢ ISO 10218 

ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʨʦʙʦʪʦʚ, ʪʦ ʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʇʝʨʝʩʤʦʪʨʝʥʥʳʝ ISO 10218 ʩʪʘʥʜʘʨʪ ʏʘʩʪʠ 1 ʠ 2 ʠ ʊʝʭʥʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ 

ISO/ TS 15066, ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʩʬʝʨʝ ʩʦʚʤʝʩʪʥʳʭ ʨʦʙʦʪʦʚ. 

ʉʪʘʥʜʘʨʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʯʪʦ ʧʦʤʠʤʦ ʩʘʤʦʛʦ ʨʦʙʦʪʘ, ʜʦʣʞʥʘ ʦʮʝʥʠʚʘʪʴʩʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʥʮʝʚʳʭ ʵʬʬʝʢʪʦʨʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʠʢʨʝʧʣʷʝʤʳʭ ʢ ʨʫʢʝ ʨʦʙʦʪʘ, ʘ 

ʪʘʢʞʝ ʤʘʥʠʧʫʣʷʮʠʡ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ. ʇʨʠ ʧʨʷʤʦʤ ʢʦʥʪʘʢʪʝ ʨʦʙʦʪʘ ʠ 

ʦʧʝʨʘʪʦʨʘ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʩʪʦʣʢʥʦʚʝʥʠʷ. ɺ ISO 10218 ʯʘʩʪʠ 1 ʠ 2 ʧʨʦʠʟʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʜʘʥʥʳʭ ʨʠʩʢʦʚ. 

ʎʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʫʤʝʥʴʰʝʥʠʝ ʨʠʩʢʦʚ ʣʝʪʘʣʴʥʳʭ 

ʠʩʭʦʜʦʚ ʠ ʪʨʘʚʤ, ʦʛʨʘʥʠʯʝʥʠʝ ʶʨʠʜʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʦʤʦʱʴ ʚ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʝ ʫʤʝʥʴʰʝʥʠʶ ʟʘʪʨʘʪ 

ɻʆʉʊ ʈ ʄʕʂ 61508 ɻʆʉʊ ʈ ʄʕʂ 62061

ɻʆʉʊ ʈ ʀʉʆ 11161

ISO 10218-2, Robots and robotic devices ð Safety 

requirements for industrial robots ð Part 2: Robot systems 

and integration  

ISO 10218-1 ISO/TS 15066

ɻʆʉʊ ʈ 12100ɻʆʉʊ ʈ ʄʕʂ 61508
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ʧʦʩʨʝʜʩʪʚʦʤ ʫʥʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʧʫʙʣʠʢʦʚʘʥʥʳʡ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ ISO/ʊʉ 

15066 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʦʚ ISO 10218-1 10218-2, ʠ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʥʦʚʦʛʦ ʚʠʜʘ ʨʦʙʦʪʦʚ CoBots. ɺ ʜʦʢʫʤʝʥʪ 

ʚʢʣʶʯʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʝʚʳʭ ʧʦʨʦʛʦʚ ʦʪ ʢʦʥʪʘʢʪʘ ʩ ʨʦʙʦʪʦʤ, ʩʚʷʟʘʥʥʳʤ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʤʝʱʝʥʠʷ, ʜʘʚʣʝʥʠʝʤ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʯʘʩʪʠ ʪʝʣʘ 

ʯʝʣʦʚʝʢʘ. ʉʪʘʥʜʘʨʪ ʫʪʦʯʥʷʝʪ ʢʦʥʢʨʝʪʥʳʝ ʤʦʤʝʥʪʳ ʚ ʦʪʥʦʰʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʜʦʧʫʩʪʠʤʦʛʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʨʦʙʦʪʦʤ. Cobotôs ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʟʘʜʘʯ ʩ ʣʶʜʴʤʠ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠ ʩʣʦʞʥʳʤʠ ʠʣʠ ʥʫʞʝʥ ʚʳʩʦʯʘʡʰʠʡ ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʩʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʟʘʭʚʘʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ. 

ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ʩ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ CoBots ʨʦʙʦʪʘʤʠ ʷʚʣʷʝʪʩʷ ʨʠʩʢ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʩʪʦʣʢʥʦʚʝʥʠʝʤ. ʉʪʘʥʜʘʨʪ ISO 13850:2015, çɹʝʟʦʧʘʩʥʦʩʪʴ ʤʘʰʠʥ. 

ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ. ʇʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʙʣʦʢʠʨʦʚʦʢ. ɸʚʘʨʠʡʥʳʝ ʚʳʢʣʶʯʘʪʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʘʟʳʚʘʶʪ E-stop, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʜʝʡ ʠ ʤʘʰʠʥ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ. E-stop ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʦʩʪʳʭ 

ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʩʪʦʧ, E-Stop ʜʘʝʪ ʢʦʤʘʥʜʫ ʧʨʠʦʨʠʪʝʪʘ ʥʘ ʦʩʪʘʥʦʚ ʥʘ ʣʶʙʦʡ 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʤʘʰʠʥʳ. E-Stop ʣʠʰʴ 

ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʪʘʥʜʘʨʪ ISO 13850:2015 ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʬʫʥʢʮʠʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʜʦʣʞʥʳ ʫʧʨʘʚʣʷʪʴʩʷ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʘ ʫʧʨʘʚʣʝʥʠʷ. E-Stop ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʘʙʦʯʝʤ 

ʩʦʩʪʦʷʥʠʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʦʩʪʘʥʦʚʠʪʴ ʤʘʰʠʥʫ, ʥʝ ʩʦʟʜʘʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʘʩʥʦʩʪʝʡ. 

 

1.5 ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʫʤʥʦʡ ʩʨʝʜʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ 
 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʧʨʝʜʣʦʞʝʥʘ çʜʦʨʦʞʥʘʷ ʢʘʨʪʘ ʊʝʭʥʝʪè (ʨʠʩ. 1.7). ɼʦʨʦʞʥʘʷ ʢʘʨʪʘ çʊʝʭʥʝʪè 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ (ʅʊʀ) ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʝʜʫʱʠʭ 

ʦʪʨʘʩʣʝʡ ʈʌ ʧʦʩʚʷʱʝʥʘ ʨʘʟʚʠʪʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ [6]: 

¶ çʫʤʥʳʝè ʤʦʜʝʣʠ, çʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠè (Smart Digital Twin); 

¶ ʛʠʙʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʷʯʝʡʢʠ, ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ; 

¶ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ, ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʪʝʨʥʝʪ; 

¶ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big Data), ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ Smart Big Data; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʝʜʧʨʠʷʪʠʝʤ; 

¶ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ; 

¶ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 
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ʈʠʩ. 1.7. ʄʘʪʨʠʮʘ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʨʘʟʚʠʪʠʷ ʫʤʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

 

ʀʩʧʦʣʴʟʫʷ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʜʦʨʦʞʥʦʡ ʢʘʨʪʝ, ʩʪʘʚʷʪʩʷ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʳʩʪʨʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʉʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʬʘʙʨʠʢ ʙʫʜʫʱʝʛʦ ʷʚʣʷʶʪʩʷ: 

1. ʎʠʬʨʦʚʘʷ ʬʘʙʨʠʢʘ (ʨʠʩ.1.8) ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʩʝʦʙʝʤʣʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

çʫʤʥʳʭè ʤʦʜʝʣʝʡ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʠʟʜʝʣʠʡ (ʤʘʰʠʥ, ʢʦʥʩʪʨʫʢʮʠʡ, ʘʛʨʝʛʘʪʦʚ, 

ʧʨʠʙʦʨʦʚ, ʫʩʪʘʥʦʚʦʢ ʠ ʪ.ʜ.) ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʮʠʬʨʦʚʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Smart Big Data)-Based [Advanced 

SuperComputer (Simulation & Optimization)]-Driven (Advanced Design & 

Advanced Manufacturing). 

2. çʋʤʥʘʷè ʬʘʙʨʠʢʘ (ʨʠʩ.1.8) ï ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ çʙʝʟʣʶʜʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤè, 

ʚʳʩʦʢʠʤ ʫʨʦʚʝʥʝʤ ʨʦʙʦʪʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʠʩʢʣʶʯʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ʠ ʦʰʠʙʢʠ, ʫʭʫʜʰʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 

3. ɺʠʨʪʫʘʣʴʥʳʝ ʬʘʙʨʠʢʠ (ʨʠʩ.1.8) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʫʶ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʠʜʝ ʝʜʠʥʦʛʦ ʦʙʲʝʢʪʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʚʩʝʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠ ʧʨʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʫʨʦʚʥʝ ʛʣʦʙʘʣʴʥʳʭ ʮʝʧʦʯʝʢ ʠ (ʠʣʠ) ʥʘ ʫʨʦʚʥʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʢʪʠʚʦʚ. 
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ʈʠʩ.1.8. ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ çʋʤʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡè 

 

ʏʪʦʙʳ ʬʦʨʤʠʨʦʚʘʪʴ çʌʘʙʨʠʢʠ ɹʫʜʫʱʝʛʦè, ʦʪʙʠʨʘʷ ʠ ʢʦʤʧʣʝʢʩʠʨʫʷ ʨʘʟʣʠʯʥʳʝ 

ʣʫʯʰʠʝ ʚ ʤʠʨʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʨʦʩʩʦʪʨʘʩʣʝʚʳʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʦʫ-ʭʘʫ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʠʛʦʥʳ ʥʘ ʙʘʟʝ: 

¶ ʀʥʩʪʠʪʫʪʘ ʧʝʨʝʜʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʇʇʊ) ʉʇʙʇʋ; 

¶ ʀʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ çʌʘʙʨʠʢʠ ɹʫʜʫʱʝʛʦè ʥʘ ʙʘʟʝ ʅʇʆ çʉʘʪʫʨʥè; 

¶ ʉʢʦʣʢʦʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. 
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ʈɸɿɼɽʃ 2. ʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ɸɺʊʆʄɸʊʀɿɸʎʀʀ. ʎʀʂʃʓ ʈɸɿɺʀʊʀʗ 
ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ. ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʐʋʄʀʍɸ 
ʇɽʈʉʇɽʂʊʀɺ ʉʆɺʈɽʄɽʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ. ʎʀʂʃʓ ɿʈɽʃʆʉʊʀ 

ɻɸʈʊʅɽʈɸ 
 

ʉʦʚʨʝʤʝʥʥʳʝ ʀʊ ʠʥʥʦʚʘʮʠʠ, ʠʭ ʧʦʷʚʣʝʥʠʝ ʠ ʪʨʝʥʜʳ ʨʘʟʚʠʪʠʷ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʥʝʧʨʝʨʳʚʥʳʤ ʚʥʠʤʘʥʠʝʤ ʘʥʘʣʠʪʠʢʦʚ. ɻʨʫʧʧʦʚʳʝ ʨʘʙʦʪʳ ʘʥʘʣʠʪʠʢʦʚ ʧʦʟʚʦʣʷʶʪ ʀʊ 

ʢʦʤʧʘʥʠʷʤ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʘʜʳʚʘʪʴ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʚʠʪʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʉʦʛʣʘʩʥʦ ʙʘʟʦʚʳʤ ʧʨʠʥʮʠʧʘʤ ʘʥʘʣʠʪʠʢʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʠ) ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʩʳʣʳ: 

¶ ʙʫʜʫʱʝʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʣʦʞʝʥʥʳʭ ʫʩʠʣʠʡ; 

¶ ʙʫʜʫʱʝʝ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʝʥʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʶʜʝʡ; 

¶ ʙʫʜʫʱʝʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʜʦʩʪʦʚʝʨʥʦ, ʥʦ ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴʩʷ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʧʦʜʭʦʜʘ ʪʘʢʦʡ ʘʥʘʣʠʪʠʢʠ: ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ ʠ ʬʦʨʩʘʡʪ 

(ʚʟʛʣʷʜ ʚ ʙʫʜʫʱʝʝ). ʆʙʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʮʝʥʢʫ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʝʨʩʧʝʢʪʠʚ 

ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʨʠʥʝʩʪʠ ʥʘʠʙʦʣʴʰʠʝ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʙʣʘʛʘ ʯʝʣʦʚʝʯʝʩʪʚʫ. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʙʠʟʥʝʩ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʝʜʫʱʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʯʘʩʪʥʦʩʪʠ: Gartner, International 

Data Corporation, Orange Business Services [5, 7-8]. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʦʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʩʘʡʪʦʚ ʬʦʥʜʘ ʉʢʦʣʢʦʚʦ. 

Gartner (ɻʘʨʪʥʝʨ) ï ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ ʢʦʥʩʘʣʪʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ ʨʳʥʢʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷʤ 

Gartner ʨʝʛʫʣʷʨʥʦ ʧʦʩʚʷʱʘʶʪʩʷ ʩʪʘʪʴʠ ʚ ʪʘʢʠʭ ʠʟʜʘʥʠʷʭ, ʢʘʢ Financial Times, The Wall 

Street Journal, The New York Times, Der Spiege, The Register, ZDNet. ʂʦʤʧʘʥʠʷ 

ʩʯʠʪʘʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʨʳʥʢʦʚ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʠʟʘʮʠʠ [7]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʝʨʝʪʴʩʷ ʥʘ ʥʘʠʙʦʣʴʰʫʶ ʨʝʧʨʝʟʘʥʪʠʚʥʦʩʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʦʪʯʝʪʦʚ ʦʙʨʘʪʠʤʩʷ ʢ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ. ʅʘʯʠʥʘʷ ʩ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 1990-ʭ ʛʦʜʦʚ, Gartner ʧʦʛʣʦʪʠʣʘ ʙʦʣʝʝ 30 ʢʦʤʧʘʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ ï 

ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʚ ʥʘ ʨʳʥʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʯʸʤ ʢʘʢ ʨʘʙʦʪʘʚʰʠʭ ʚ 

ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢ ʠ ʛʣʦʙʘʣʴʥʳʭ. ʉʨʝʜʠ ʢʨʫʧʥʝʡʰʠʭ ʧʦʛʣʦʱʝʥʠʡ: 

¶ AMR Research (2009) ï ʘʥʘʣʠʪʠʢ ʨʳʥʢʦʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʡʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ERP-, SCM- ʠ PLM-ʩʠʩʪʝʤʘʭ 

(ʩʫʤʤʘ ʩʜʝʣʢʠ ʩʦʩʪʘʚʠʣʘ $64 ʤʣʥ); 

¶ Burton Group (2009) ï ʛʣʦʙʘʣʴʥʳʡ ʘʥʘʣʠʪʠʢ ʀʊ-ʨʳʥʢʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʡʩʷ 

ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʧʳʪʝ ʚʥʝʜʨʝʥʠʡ; 

¶ IDEAS International (2012) ï ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʀʊ-ʢʦʤʧʘʥʠʷ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʚʰʘʷʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʮʝʥʢʘʭ ʠ ʩʨʘʚʥʝʥʠʷʭ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʩʝʨʚʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ; 

¶ Software Advice (2014) ï ʢʦʤʧʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʪʟʳʚʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ ʢʘʢ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʤʘʨʢʝʪʠʥʛʘ ʠ Business Intelligence ʩʨʝʜʥʝʛʦ ʠ ʤʘʣʦʛʦ ʫʨʦʚʥʷ ʙʠʟʥʝʩʘ; 
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¶ Capterra (2015) ï ʚʣʘʜʝʣʝʮ ʠʥʪʝʨʥʝʪ ʩʝʨʚʠʩʘ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʧʦʠʩʢʘ, 

ʧʦʜʙʦʨʘ ʠ ʩʨʘʚʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʩʪʘʪʴʷʤʠ ʠ 

ʦʙʟʦʨʘʤʠ ʧʦ ʠʟʚʝʩʪʥʳʤ ʧʦʩʪʘʚʱʠʢʘʤ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʙʠʟʥʝʩʘ. 

ɼʨʫʛʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ʷʚʣʷʝʪʩʷ International Data 

Corporation (IDC). IDC ï ʚʝʜʫʱʠʡ ʧʦʩʪʘʚʱʠʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ 

ʫʩʣʫʛ, ʦʨʛʘʥʠʟʘʪʦʨ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʨʳʥʢʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʪʝʭʥʠʢʠ. IDC ʧʦʤʦʛʘʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ ʀʊ, 

ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʙʠʟʥʝʩʘ ʠ ʠʥʚʝʩʪʦʨʘʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʦ ʟʘʢʫʧʢʘʭ 

ʠ ʠʭ ʚʳʙʦʨʝ. IDC ʷʚʣʷʝʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʠʟʜʘʪʝʣʴʩʢʦʡ ʢʦʤʧʘʥʠʠ International Data 

Group. ʇʦ ʩʦʙʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ ʥʘ IDC ʨʘʙʦʪʘʶʪ ʙʦʣʝʝ 1100 ʘʥʘʣʠʪʠʢʦʚ ʚ 110 

ʩʪʨʘʥʘʭ ʤʠʨʘ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʥʳʭ ʨʳʥʢʘʭ ʀʊ 

[5, 8]. 

ʕʢʩʧʝʨʪʳ ʵʪʦʡ ʢʦʤʧʘʥʠʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʠʝ 5 ʣʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʪʝʤʧʳ ʨʦʩʪʘ ʦʞʠʜʘʶʪʩʷ ʦʪ ʨʳʥʢʘ ʢʦʥʩʘʣʪʠʥʛʘ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʩʪʫʱʘʷ ʩʣʦʞʥʦʩʪʴ 

ʫʛʨʦʟ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʟʥʝʩ ʩʬʝʨʳ ʠ ʜʠʥʘʤʠʯʥʘʷ, ʯʘʩʪʦ ʦʙʥʦʚʣʷʶʱʘʷʩʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ 

ʫʧʨʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʫʧʨʘʚʣʷʝʤʳʭ ʫʩʪʨʦʡʩʪʚ UTM (Unified Threat 

Management) ʠ ʫʧʨʘʚʣʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʫʷʟʚʠʤʦʩʪʷʤʠ. ʉʧʨʦʩ ʥʘ ʫʩʣʫʛʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢ ʚ ʬʠʥʘʥʩʘʭ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʢʝ. 

ɽʱʝ ʦʜʥʦʡ ʢʦʤʧʘʥʠʝʡ ʘʥʘʣʠʪʠʢʦʚ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ Orange Business Services. Orange Business Services ï 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ Orange Group, ʨʘʙʦʪʘʶʱʝʝ ʥʘ ʨʳʥʢʝ B2B. ɺ ʢʦʤʧʘʥʠʠ ʪʨʫʜʠʪʩʷ 21 000 

ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʮʝʩʩʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʥʘ ʧʷʪʠ ʢʦʥʪʠʥʝʥʪʘʭ. Orange Business Services ʥʝ ʪʦʣʴʢʦ 

ʪʝʣʝʢʦʤ-ʦʧʝʨʘʪʦʨ, ʥʦ ʪʘʢʞʝ ʠʥʪʝʛʨʘʪʦʨ ʀʊ ʨʝʰʝʥʠʡ ʠ ʧʦʩʪʘʚʱʠʢ ʩʝʨʚʠʩʦʚ ʩ 

ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ Orange Business Services 

ʦʭʚʘʪʳʚʘʶʪ ʮʝʣʳʡ ʩʧʝʢʪʨ ʨʝʰʝʥʠʡ ï ʦʪ ʧʨʦʛʨʘʤʤʥʦ-ʦʧʨʝʜʝʣʷʝʤʳʭ ʩʝʪʝʡ 

(SDN/NFV), Big Data ʠ IoT ʜʦ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʨʝʜʩʪʚ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʢʠʙʝʨʟʘʱʠʪʳ. ɺ ʯʠʩʣʝ ʢʣʠʝʥʪʦʚ 

Orange Business Services ʙʦʣʝʝ 3 000 ʠʟʚʝʩʪʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 2 ʤʠʣʣʠʦʥʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ 

ʢʦʤʧʘʥʠʡ. 

ʌʦʨʩʘʡʪ ï ʬʦʨʤʘʪ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʫʯʘʩʪʥʠʢʘʤ ʦʧʨʝʜʝʣʠʪʴ ʞʝʣʘʝʤʦʝ ʙʫʜʫʱʝʝ, ʠ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʷʭ. 

ɺ ʩʧʠʩʢʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʬʦʥʜʘ ʉʢʦʣʢʦʚʦ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʝʡ: 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʤʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʠ ʛʝʡʤʠʬʠʢʘʮʠʷ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ. ɺ 2018 ʛʦʜʫ ʦʙʲʸʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʙʳʪʦʚʳʭ ʨʦʙʦʪʦʚ ʜʦʩʪʠʛ 

$3,02 ʤʣʨʜ. ʂ ʙʳʪʦʚʳʤ ʨʦʙʦʪʘʤ ʚ Research And Markets ʦʪʥʦʩʷʪ ʨʦʙʦʪʳ-ʧʳʣʝʩʦʩʳ, 

ʘʧʧʘʨʘʪʳ ʜʣʷ ʤʳʪʴʷ ʦʢʦʥ ʠ ʧʦʣʦʚ, ʯʠʩʪʢʠ ʙʘʩʩʝʡʥʦʚ, ʧʦʜʩʪʨʠʛʘʥʠʷ ʪʨʘʚʳ, ʘ ʪʘʢʞʝ 

ʨʦʙʦʪʳ-ʢʦʤʧʘʥʴʦʥʳ, ʧʦʤʦʱʥʠʢʠ ʠ ʠʛʨʫʰʢʠ. 

ʕʢʩʧʝʨʪʳ ʧʨʦʛʥʦʟʠʨʫʶʪ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʙʳʪʦʚʳʝ ʨʦʙʦʪʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʠʭ ʧʨʘʢʪʠʯʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʫ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʶʪʩʷ ʟʘ ʩʯʝʪ ʪʘʢʠʭ ʬʫʥʢʮʠʡ, 

ʢʘʢ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦʤʝʱʝʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥ, ʚ ʢʦʪʦʨʳʝ ʥʝ ʜʦʣʞʥʳ ʧʦʧʘʜʘʪʴ 

ʨʦʙʦʪʳ. ʀʥʪʝʛʨʘʮʠʷ ʩ çʫʤʥʳʤʠè ʛʦʣʦʩʦʚʳʤʠ ʧʦʤʦʱʥʠʢʘʤʠ ʦʪ Amazon ʠ Google 

ʨʘʩʰʠʨʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʪʘʢʦʡ ʪʝʭʥʠʢʠ. ɺ 2017 ʛʦʜʫ ʚ ʤʠʨʝ ʧʨʦʜʘʥʦ ʩʚʳʰʝ 381 

https://ru.wikipedia.org/wiki/Capterra
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https://ru.wikipedia.org/w/index.php?title=International_Data_Group&action=edit&redlink=1
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ʪʳʩ. ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʥʘ $16,7 ʤʣʨʜ. ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ 2.1. 

ʈʦʩʩʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʥʠʟʢʠʭ ʤʝʩʪ ʚ 

ʤʠʨʝ (ʧʣʦʪʥʦʩʪʴ ʨʦʙʦʪʠʟʘʮʠʠ, ʯʠʩʣʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʥʘ 10 ʪʳʩʷʯ ʟʘʥʷʪʳʭ ʚ 

ʦʪʨʘʩʣʠ), ʥʦ ʧʦ ʯʠʩʣʫ ʨʦʙʦʪʦʪʝʭʥʠʢʦʚ ʤʳ ʦʜʥʠ ʠʟ ʣʠʜʝʨʦʚ. 

ʄʦʙʠʣʴʥʳʝ, ʚʩʪʨʦʝʥʥʳʝ ʠ ʥʦʩʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʥʠʭ. ʂ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪʥʦʩʷʪ ʧʨʦʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʥʦʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚ (wearables), ʧʨʦʝʢʪʳ ʩʬʝʨʳ 

ʤʦʙʠʣʴʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʪ.ʧ. ɺ ʵʪʦʪ ʝʤʢʠʡ ʙʣʦʢ ʚʭʦʜʷʪ ʢʘʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʚ ʨʘʤʢʘʭ çʉʢʦʣʢʦʚʦè ʧʨʦʝʢʪʳ, ʪʘʢ ʠ ʥʦʚʳʝ. 

 

 
ʈʠʩ.2.1. ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ 

 

ʅʦʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʠ ʛʝʡʤʠʬʠʢʘʮʠʠ. ʂʦʤʧʴʶʪʝʨʥʘʷ 

ʛʨʘʬʠʢʘ ʢʨʘʡʥʝ ʚʦʩʪʨʝʙʦʚʘʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʪʨʝʙʫʶʪ ʩʝʨʴʝʟʥʦʡ 

ʥʘʫʯʥʦʡ ʙʘʟʳ ï ʨʝʯʴ ʠ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʦʩʪʨʦʝʥʠʷ ʨʝʘʣʠʩʪʠʯʥʦʛʦ 3D-ʠʟʦʙʨʘʞʝʥʠʷ, 

ʠ ʦ ʩʝʨʴʝʟʥʦʡ ʛʨʘʬʠʢʝ, ʠ ʜʘʞʝ ʦ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʀʟ ʤʝʪʦʜʦʣʦʛʠʠ ʬʦʨʩʘʡʪ ʚʳʪʝʢʘʝʪ ʅʘʮʠʦʥʘʣʴʥʘʷ ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʀʥʠʮʠʘʪʠʚʘ 

(ʅʊʀ) ʟʘʷʚʣʝʥʥʘʷ ʬʦʥʜʦʤ ʉʢʦʣʢʦʚʦ. ʅʊʀ ʷʚʣʷʝʪʩʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʣʠʜʝʨʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʥʘ ʨʳʥʢʘʭ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʘʥʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ 

ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʯʝʨʝʟ 15ï20 ʣʝʪ [6] ʠ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴʩʷ ʜʦʣʛʦʩʨʦʯʥʳʤ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ, ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝʤ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʦʪʨʘʩʣʝʡ. 
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ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʦʢʘʟʘʥʳ: 

¶ ʩʪʘʚʢʠ ʠ ʨʳʥʢʠ; 

¶ ʙʘʨʴʝʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ; 

¶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʠ ʪʘʣʘʥʪʳ (ʨʘʟʚʠʪʠʝ, ʦʛʨʘʥʢʘ, ʧʦʠʩʢ); 

¶ ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʝʨʚʠʩʳ; 

¶ ʠʥʩʪʨʫʤʝʥʪʳ. 

 

 
ʈʠʩ. 2.2. ʉʢʦʣʢʦʚʦ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ 

 

ʅʘ ʨʠʩ. 2.3 ʧʦʢʘʟʘʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʵʪʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʷʚʣʷʶʪʩʷ: 

1. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʜʝʡʩʪʚʠʡ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

2. ʈʘʟʚʠʪʠʝ ʙʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ. 
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3. ɺʳʩʪʨʘʠʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

4. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʦʪʨʘʩʣʝʡ. 

ɺʝʜʫʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʘʥʘʣʠʪʠʢʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʳʜʝʣʷʶʪʩʷ 5 ʦʩʥʦʚʥʳʭ ʪʨʝʥʜʦʚ. 

ʊʨʝʥʜ ʧʝʨʚʳʡ ï ʜʝʤʦʢʨʘʪʠʟʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʂʘʢ ʧʠʰʫʪ 

ʘʥʘʣʠʪʠʢʠ Gartner, ʫʞʝ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(AI) ʙʫʜʫʪ ʧʦʚʩʶʜʫ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ (ʥʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʚʠʨʪʫʘʣʴʥʳʭ ʧʦʤʦʱʥʠʢʦʚ) ʩʪʘʥʫʪ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʚ ʩʣʝʜʫʶʱʠʝ 2-5 ʣʝʪ. ɺʦ ʚʩʝʭ 

ʦʪʯʝʪʘʭ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʥʦʛʦ ʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ï ʘʚʪʦʥʦʤʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʘʚʪʦʥʦʤʥʳʝ ʣʝʪʘʶʱʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʠʨʪʫʘʣʴʥʳʝ ʧʦʤʦʱʥʠʢʠ, ʘʚʪʦʥʦʤʥʳʝ ʨʦʙʦʪʳ, ʫʤʥʳʝ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʙʱʝʥʠʷ, ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʠ ʪʘʢ ʜʘʣʝʝ [8]. 

 

 
ʈʠʩ. 2.3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

 

ʊʨʝʥʜ ʚʪʦʨʦʡ ï ʮʠʬʨʦʚʳʝ ʵʢʦʩʠʩʪʝʤʳ. ɺ ʢʦʤʧʘʥʠʠ Gartner ʫʚʝʨʝʥʳ, ʯʪʦ 

ʧʝʨʝʭʦʜ ʦʪ ʨʘʟʦʙʱʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʢ ʵʢʦʩʠʩʪʝʤʥʳʤ ʧʣʘʪʬʦʨʤʘʤ 

ʦʪʢʨʦʶʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʙʠʟʥʝʩ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʦʩʪ 

ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʏʪʦ ʪʘʢʦʝ çʮʠʬʨʦʚʳʝ ʵʢʦʩʠʩʪʝʤʳè? ɸʥʘʣʠʪʠʢʠ 

Gartner ʧʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʧʦʥʠʤʘʶʪ ʨʘʟʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʙʣʦʢʯʝʡʥ ʠ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT Platform), ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ 

ʧʦʧʘʣʠ ʙʣʦʢʯʝʡʥ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ʛʨʘʬʳ ʟʥʘʥʠʡ 

(Knowledge Graphs). ɹʣʦʢʯʝʡʥ ʠ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʫʞʝ ʧʨʦʰʣʠ ʧʠʢ 

ʰʫʤʠʭʠ, ʠ ʜʦʩʪʠʛʥʫʪ ʟʨʝʣʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʙʣʠʞʘʡʰʠʭ ʣʝʪ. 

ʊʨʝʥʜ ʪʨʝʪʠʡ ï diy-ʙʠʦʭʘʢʠʥʛ. ɺ ʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʴ ʣʝʪ, ʢʘʢ ʧʠʰʫʪ ʚ Gartner, 

ʣʶʜʠ ʥʘʫʯʘʪʩʷ ʚʟʣʘʤʳʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʭ ʧʦʜ ʩʚʦʡ 

ʩʪʠʣʴ ʞʠʟʥʠ ʠ ʠʥʪʝʨʝʩʳ. ʆʜʥʘʢʦ ʘʥʘʣʠʪʠʢʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ, 

ʥʘʩʢʦʣʴʢʦ ʦʙʱʝʩʪʚʦ ʛʦʪʦʚʦ ʧʨʠʥʷʪʴ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʢʘʢʠʝ ʵʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʚʦʟʥʠʢʘʶʪ. ʂ ʵʪʦʤʫ ʨʘʟʜʝʣʫ ʘʥʘʣʠʪʠʢʠ ʦʪʥʝʩʣʠ ï ʙʠʦʯʠʧʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʠ 

ʚʳʨʘʱʝʥʥʳʝ ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ, ʠʥʪʝʨʬʝʡʩ ʤʦʟʛ-ʢʦʤʧʴʶʪʝʨ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

(Augmented Reality), ʩʤʝʰʘʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (Mixed Reality), ʫʤʥʘʷ ʦʜʝʞʜʘ ʠ 

ʤʘʪʝʨʠʘʣʳ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (Augmented Reality), ʢʘʢ ʠ ʫʤʥʘʷ 

http://waksoft.susu.ru/53644d/CRFMEUtYSklWXhpDXwgNFlUBDFcaDUtTFkQPX1kYcggGDEwAVD0REVpe/
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ʦʜʝʞʜʘ, ʜʘʣʴʰʝ ʜʨʫʛʠʭ ʧʨʦʜʚʠʥʫʣʘʩʴ ʚʦ ʚʥʝʜʨʝʥʠʠ. ʆʜʥʘʢʦ ʘʥʘʣʠʪʠʢʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʜʦ ʤʘʩʩʦʚʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʡʜʝʪ ʝʱʝ 5-10 ʣʝʪ. 

ʊʨʝʥʜ ʯʝʪʚʝʨʪʳʡ ï ʯʝʣʦʚʝʢʦʮʝʥʪʨʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʜ ʵʪʠʤ ʪʨʝʥʜʦʤ ʚ 

Gartner ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʪ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ 

ʯʝʣʦʚʝʢʦʮʝʥʪʨʠʯʥʳʤʠ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʰʠʨʷʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚ, ʛʜʝ 

ʙʳʚʘʝʪ ʯʝʣʦʚʝʢ, ʠ ʧʦʟʚʦʣʷʪ çʫʤʥʝʝè ʞʠʪʴ ʠ ʨʘʙʦʪʘʪʴ. ʂ ʧʦʜʦʙʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ 

ʥʳʥʝʰʥʝʤ ʦʪʯʝʪʝ ʦʪʥʝʩʝʥʳ 4D-ʧʨʠʥʪʠʥʛ, ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ ʩʠʩʪʝʤʳ, 

ʫʤʥʘʷ ʧʳʣʴ, ʫʤʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʙʘʪʘʨʝʡʢʠ ʩ ʢʨʝʤʥʠʝʚʳʤ ʘʥʦʜʦʤ (ʝʤʢʦʩʪʴ ʢʦʪʦʨʳʭ 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʦʙʳʯʥʳʭ), ʩʪʝʨʝʦʜʠʩʧʣʝʡ. 

ʊʨʝʥʜ ʧʷʪʳʡ ï ʧʦʚʩʝʤʝʩʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʉʤʳʩʣ ʵʪʦʛʦ ʪʨʝʥʜʘ ʚ ʪʦʤ, ʯʪʦ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʙʦʣʴʰʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʢʦʤʧʘʥʠʡ. ʄʘʩʩʦʚʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʚʘʨʠʘʮʠʡ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʢʦʤʧʘʥʠʷʤ ʜʦʩʪʫʧʥʳʝ ʠ ʧʦʯʪʠ ʙʝʟʛʨʘʥʠʯʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ. ʕʪʦʪ ʪʨʝʥʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʘʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʘʢ 

5G, ʢʘʨʙʦʥʦʚʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʥʝʡʨʦʤʦʨʬʥʳʝ ʤʠʢʨʦʩʭʝʤʳ, ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ ʘʥʘʣʠʪʠʢʦʚ IDC Russia, ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʨʳʥʢʘ ʠʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ (Internet of Things, IoT) ʚ ʈʦʩʩʠʠ ʧʦ ʠʪʦʛʘʤ 2018 ʛ. ʩʦʩʪʘʚʣʷʝʪ $3,67 ʤʣʨʜ. ʊʘʢʠʝ 

ʜʘʥʥʳʝ ʠʟʣʦʞʝʥʳ ʚ ʦʪʯʝʪʝ ʢʦʤʧʘʥʠʠ Semiannual Internet of Things Spending Guide ʠ 

ʙʘʟʠʨʫʶʱʝʤʩʷ ʥʘ ʥʝʤ ʛʦʜʦʚʦʤ ʦʪʯʝʪʝ Russia Internet-of-Things Market 2018-2022 

Forecast. 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2022 ʛ. 

ʚʢʣʶʯʠʪʝʣʴʥʦ ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʫʩʣʫʛʠ ʠ 

ʩʚʷʟʴ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʰʝʥʠʡ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʙʫʜʫʪ ʨʘʩʪʠ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 18% ʝʞʝʛʦʜʥʦ (CAGR), ʧʦʣʘʛʘʶʪ ʚ IDC Russia. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʥʘ ʢʦʥʝʮ 2022 ʛ. ʨʘʩʭʦʜʳ ʥʘ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʩʦ ʩʪʦʨʦʥʳ 

ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʈʦʩʩʠʠ ʜʦʩʪʠʛʥʫʪ $7,61 ʤʣʨʜ. ɺ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʳʥʦʢ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ IDC, ʜʦʩʪʠʛʥʫʪ 

$772,5 ʤʣʨʜ. ɺ ʧʝʨʠʦʜ 2017-2021 ʛʛ. ʧʨʦʛʥʦʟ IDC ʧʦ ʨʦʩʪʫ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ 

ʠʥʪʝʨʥʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 14,4%, ʧʨʠ ɻ ʪʦʤ ʧʦʨʦʛ ʚ $1 ʪʨʣʥ., ʧʦ ʤʥʝʥʠʶ ʘʥʘʣʠʪʠʢʦʚ, ʙʫʜʝʪ 

ʧʨʝʦʜʦʣʝʥ ʚ 2020 ʛ, ʠ ʧʨʝʚʳʩʠʪ $1,1 ʪʨʣʥ. ʫʞʝ ʚ 2021. 

Hype cycle ʀʊ ʢʦʤʧʘʥʠʠ Gartner [5, 7]. Hype cycle ï ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʘʜʘʧʪʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʠʟʘʮʠʠ 

(ʨʠʩ. 2.4). C 1995 ʛʦʜʘ Gartner ʠʩʧʦʣʴʟʫʝʪ ʵʪʫ ʤʝʪʦʜʠʢʫ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʦʮʝʥʢʠ 

ʵʥʪʫʟʠʘʟʤʘ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ʍʘʡʧ-ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʀʊ ʢʦʤʧʘʥʠʠ ɻʘʨʪʥʝʨ ʛʨʘʬʠʯʝʩʢʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ S-ʦʙʨʘʟʥʦʡ ʢʨʠʚʦʡ ʩ ʚʳʜʝʣʝʥʠʝʤ ʧʷʪʠ ʫʯʘʩʪʢʦʚ. ʇʦ ʤʥʝʥʠʶ 

ʵʢʩʧʝʨʪʦʚ, ʣʶʙʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʫʯʘʩʪʢʠ 

ʭʘʡʧ-ʮʠʢʣʘ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ Gartner ʩʯʠʪʘʶʪ, ʯʪʦ ʨʝʘʣʠʟʫʝʤʳʝ ʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʠʥʬʦʛʨʘʬʠʢʘ ʧʦʤʦʛʘʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ ʦʪʜʝʣʠʪʴ çʤʝʯʪʳè ʉʄʀ ʦʪ 

ʨʝʘʣʴʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʊ-ʜʠʨʝʢʪʦʨʘ ʠ ʛʝʥʝʨʘʣʴʥʳʝ ʜʠʨʝʢʪʦʨʘ 

ʢʦʤʧʘʥʠʡ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʨʝʰʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʣʠ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʠʥʦʢ. 
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ʈʠʩ.2.4. Hype cycle ʢʦʤʧʘʥʠʠ Gartner ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 

ʋ ʢʨʠʚʦʡ Hype cycle ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʪʠʧʘ. ɺʳʜʝʣʷʶʪ 5 

ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʣʶʙʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ. 

çɿʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝʤ 

ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʩʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʧʦʟʞʝ ʩ ʨʝʢʣʘʤʦʡ ʫ ʵʥʪʫʟʠʘʩʪʦʚ. 

çɿʘʚʳʰʝʥʥʳʝ ʦʞʠʜʘʥʠʷè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʩʚʦʠʭ ʤʦʱʥʦʩʪʷʭ. 

çʋʯʘʩʪʦʢ ʨʘʟʦʯʘʨʦʚʘʥʠʷè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʷʚʣʝʥʠʝʤ ʥʝʜʦʨʘʙʦʪʦʢ ʠ 

ʥʝʜʦʩʪʘʪʢʦʚ ʠʥʥʦʚʘʮʠʠ, ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʨʘʟʦʯʘʨʦʚʘʥʠʷ. 

çʋʯʘʩʪʦʢ ʧʨʦʩʚʝʱʝʥʠʷè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩʧʨʘʚʣʝʥʠʝʤ ʠ ʜʦʧʦʣʥʝʥʠʝʤ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʪʘʥʦʚʷʱʠʤʩʷ ʢʘʯʝʩʪʚʝʥʥʝʝ, ʘ ʪʘʢʞʝ 

ʧʦʷʚʣʝʥʠʝʤ ʠʥʪʝʨʝʩʘ ʤʝʥʴʰʝʛʦ, ʯʝʤ ʚ ʧʠʢ ʦʞʠʜʘʥʠʡ. 

çʋʯʘʩʪʦʢ ʧʨʦʩʚʝʱʝʥʠʷè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʚʦʝʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʠ ʨʳʥʢʘ. 

ʅʘ ʦʢʪʷʙʨʴ 2011 ʛʦʜʘ Gartner ʚʳʧʫʩʪʠʣʘ ʮʠʢʣʳ ʘʞʠʦʪʘʞʘ ʜʣʷ 75 ʨʳʥʢʦʚ IT, 

ʠʩʩʣʝʜʦʚʘʣʘ ʙʦʣʝʝ 1,9 ʪʳʩ. ʨʘʟʨʘʙʦʪʦʢ. ʆʜʥʘʢʦ ʤʦʜʝʣʴ Hype Cycle ʦʪʨʘʞʘʝʪ ʣʠʰʴ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʞʠʜʘʥʠʷ ʠ ʥʘʩʪʨʦʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʥʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. 

ʄʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʸʤ ʨʘʟʚʠʪʠʠ ʧʨʦʭʦʜʷʪ S-ʦʙʨʘʟʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɽʩʣʠ ʧʦ ʦʩʠ Y ʦʪʣʦʞʠʪʴ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʥʦʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ, ʘ ʧʦ ʦʩʠ X ï ʟʘʪʨʘʪʳ ʥʘ ʝʸ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʦ 

ʫʚʠʜʠʤ, ʯʪʦ ʢʨʠʚʘʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʤʝʝʪ ʬʦʨʤʫ ʙʫʢʚʳ S (ʨʠʩ. 2.5). 

ʆʙʣʘʩʪʴ ʦʙʫʯʝʥʠʷ, ʠʣʠ ʩʪʘʥʦʚʣʝʥʠʷ. ɺ ʥʘʯʘʣʝ ʟʘʪʨʘʪʳ, ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, ʨʘʩʪʫʪ, ʘ ʵʬʬʝʢʪʘ ʥʝʪ, ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ (ʢʣʶʯʝʚʳʝ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ) ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʧʨʦʜʫʢʪʘ ʠʟʤʝʥʷʶʪʩʷ ʚʝʩʴʤʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʅʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʧʨʦʩ ʥʘ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʣʠʙʦ ʧʦʢʘ ʥʝ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ, ʣʠʙʦ ʦʛʨʘʥʠʯʝʥ ʦʯʝʥʴ ʫʟʢʠʤ ʩʝʛʤʝʥʪʦʤ. ʕʪʘ ʦʙʣʘʩʪʴ ʥʘʟʳʚʘʝʪʩʷ 

ʦʙʣʘʩʪʴʶ ʦʙʫʯʝʥʠʷ, ʠʣʠ ʩʪʘʥʦʚʣʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ. 

ʆʙʣʘʩʪʴ ʧʦʚʳʰʝʥʥʦʡ ʦʪʜʘʯʠ. ɺ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʥʘʩʪʫʧʘʝʪ ʧʝʨʝʣʦʤ, ʠ 

ʦʪʜʘʯʘ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʥʘʯʠʥʘʝʪ ʨʝʟʢʦ ʨʘʩʪʠ. ʇʨʦʜʦʣʞʘʶʪʩʷ ʚʣʦʞʝʥʠʷ ʚ ʨʘʟʚʠʪʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʜʫʢʪʘ, ʥʦ ʨʝʟʫʣʴʪʘʪ ʛʦʨʘʟʜʦ ʟʥʘʯʠʪʝʣʴʥʝʝ, ʯʝʤ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʬʘʟʝ. 

ʇʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʧʨʦʜʫʢʪʘ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʅʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʨʳʥʢʘ, ʦʙʨʘʟʫʶʪʩʷ ʥʦʚʳʝ ʩʝʛʤʝʥʪʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʕʪʘ ʦʙʣʘʩʪʴ ʥʘʟʳʚʘʝʪʩʷ 

ʦʙʣʘʩʪʴʶ ʧʦʚʳʰʝʥʥʦʡ ʦʪʜʘʯʠ. 

ʆʙʣʘʩʪʴ ʥʘʩʳʱʝʥʠʷ (ʫʙʳʚʘʶʱʝʡ ʦʪʜʘʯʠ). ɺʳʩʦʢʘʷ ʦʪʜʘʯʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 

ʥʝʢʦʪʦʨʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʚʥʦʚʴ ʥʘʩʪʫʧʘʝʪ ʧʝʨʝʣʦʤ: ʤʳ ʧʨʦʜʦʣʞʘʝʤ ʚʢʣʘʜʳʚʘʪʴ ʚ 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʦʣʴʢʦ ʞʝ, ʥʦ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʶʪʩʷ. 

ʇʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʠʜʝʠ, ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʠʩʯʝʨʧʳʚʘʝʪʩʷ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʚʦʝʤʫ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʧʨʝʜʝʣʫ. ʕʪʘ 

ʦʙʣʘʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʦʙʣʘʩʪʴʶ ʥʘʩʳʱʝʥʠʷ (ʠʣʠ ʫʙʳʚʘʶʱʝʡ ʦʪʜʘʯʠ). 

 

 
ʈʠʩ. 2.5. S-ʦʙʨʘʟʥʘʷ ʤʦʜʝʣʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʥʦʚʘʮʠʠ 

 

ʕʢʩʧʝʨʪʳ World Economic Forum ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ Accenture Strategy 

ʧʦʩʪʨʦʠʣʠ S-ʦʙʨʘʟʥʳʝ ʢʨʠʚʳʝ ʜʣʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʨʠʩ. 2.6). 
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ʈʠʩ. 2.6. S-ʦʙʨʘʟʥʳʝ ʢʨʠʚʳʝ ʜʣʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 

ʊʘʢ ʤʝʡʥʬʨʝʡʤʳ, ʧʦ ʦʮʝʥʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʜʦʩʪʠʛʣʠ ʦʙʣʘʩʪʠ ʥʘʩʳʱʝʥʠʷ ʚ 

ʢʦʥʮʝ 70-ʭ, ʘ ʧʦʩʣʝ ʚʳʧʫʩʢʘ IBM System/360 ʚ 1990 ʛʦʜʫ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʦʙʱʝ 

ʧʝʨʝʩʪʘʣʠ ʨʘʩʪʠ, ʪʝʭʥʦʣʦʛʠʷ ʜʦʩʪʠʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʝʜʝʣʘ. ʀ ʩʝʡʯʘʩ ʝʸ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʩʢʦʨʝʝ ʫʤʠʨʘʶʱʝʡ. ʇʂ ʠ ʘʨʭʠʪʝʢʪʫʨʘ çʢʣʠʝʥʪ ï ʩʝʨʚʝʨè ʪʦʞʝ ʦʢʘʟʘʣʠʩʴ ʚ 

ʦʙʣʘʩʪʠ ʥʘʩʳʱʝʥʠʷ ʧʨʠʤʝʨʥʦ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʠ ʧʦʩʣʝ 2010 ʛʦʜʘ ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʜʦʩʪʠʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʝʜʝʣʘ (ʧʠʢ ʧʨʦʜʘʞ ʇʂ ʥʘʙʣʶʜʘʣʩʷ ʚ 2010 

ʛʦʜʫ). ʊʝʭʥʦʣʦʛʠʠ Web 1.0 ʠ ʦʥʣʘʡʥ-ʢʦʤʤʝʨʮʠʠ ʜʦʩʪʠʛʣʠ ʦʙʣʘʩʪʠ ʥʘʩʳʱʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʤʦʞʝʪ ʙʳʪʴ ʣʠʰʴ ʥʘ ʛʦʜ-ʜʚʘ ʧʦʟʞʝ, ʠ ʩʝʡʯʘʩ ʠʭ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʞʝ ʠʩʯʝʨʧʘʥʳ. 

ʈ̫ ʜ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ ï Web 2.0, ʦʙʣʘʢʘ ʠ ʤʦʙʠʣʴʥʦʩʪʴ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, 

ʘʥʘʣʠʪʠʢʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠ çʫʤʥʳʝè ʫʩʪʨʦʡʩʪʚʘ ï  ʩʝʡʯʘʩ 

ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʥʮʝ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʦʪʜʘʯʠ. ʊʦ ʝʩʪʴ ʦʥʠ ʫʞʝ ʦʢʦʣʦ 8ï10 ʣʝʪ ʥʘʟʘʜ 

ʚʳʰʣʠ ʥʘ ʦʪʨʝʟʦʢ ʨʝʟʢʦʛʦ ʨʦʩʪʘ, ʘʢʪʠʚʥʦ ʥʘʙʠʨʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʨʘʩʢʨʳʚʘʣʠ ʩʚʦʡ 

ʧʦʪʝʥʮʠʘʣ ʠ ʚʦʪ ʪʝʧʝʨʴ ʩʦʰʣʠʩʴ ʚ ʦʜʥʦʡ ʪʦʯʢʝ. ʕʪʦ ʢʘʢ ʨʘʟ ʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʦʩʦʙʝʥʥʳʡ. ʉʠʥʝʨʛʠʷ ʪʨʸʭ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʥʠʢʘʣʴʥʘ, ʠ ʵʪʦ 

ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʥʝʢʘʷ ʨʝʚʦʣʶʮʠʦʥʥʘʷ ʩʠʪʫʘʮʠʷ. ʕʪʘ S-ʦʙʨʘʟʥʘʷ ʤʦʜʝʣʴ 

ʦʪʯʘʩʪʠ ʦʙʲʷʩʥʷʝʪ ʪʦʪ ʙʫʤ, ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ ʥʘʙʣʶʜʘʝʪʩ ̫ʚ ʀʊ. 

ʅʘ ʛʨʘʬʠʢʘʭ ʭʘʡʧ ʮʠʢʣʦʚ (ʨʠʩ. 2.7 ï 2.9) ʨʘʟʥʳʭ ʣʝʪ ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʪʥʳʝ 

ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʀʊ [7]. 
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ʈʠʩ.2.7. ʍʘʡʧ ʮʠʢʣ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʀʊ ʚ 2006 ʛʦʜʫ 

 

ɺ ʪʦʧʝ 2006 ʛ ï digital-ʧʣʘʪʬʦʨʤʳ ʜʣʷ çʫʤʥʦʛʦè ʜʦʤʘ. ʀʥʪʝʨʝʩ ʢ ʪʝʤʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʝʜʫʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ Amazon, Google, Apple, ʢʦʪʦʨʳʝ 

ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ ʟʘʧʫʩʪʠʣʠ ʥʘ ʨʳʥʦʢ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʣʦʩʦʚʳʤʠ 

ʧʦʤʦʱʥʠʢʘʤʠ ʜʦʤʘ. ʋʤʥʳʝ ʢʦʣʦʥʢʠ, ʢʘʢ ʠʭ ʧʨʦʟʚʘʣʠ ʞʫʨʥʘʣʠʩʪʳ, ʧʦ ʬʘʢʪʫ ï ʥʦʚʳʡ 

ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʘʰʠʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. ɺʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʩʘʪʴʩʷ 

ʢʦʤʧʴʶʪʝʨʘ, ʪʝʣʝʬʦʥʘ ʠʣʠ ʪʝʣʝʚʠʟʦʨʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʥʫʞʥʦʝ ʛʦʣʦʩʦʚʦʡ 

ʢʦʤʘʥʜʦʡ, ʥʝ ʟʘʚʠʩʷ ʦʪ ʩʤʘʨʪʬʦʥʘ. ɹʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ï ʝʱʝ ʦʜʥʦ ʧʨʠʤʝʥʝʥʠʝ 

AI. ɸʥʘʣʠʪʠʢʠ Gartner ʚʠʜʷʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʤ 

ʜʚʠʞʝʥʠʠ, ʩʥʠʞʝʥʠʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ ʠ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

çʪʨʘʥʩʧʦʨʪ ʢʘʢ ʩʝʨʚʠʩè. 
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ʈʠʩ. 2.8. ʍʘʡʧ ʮʠʢʣ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʀʊ ʚ 2013 ʛʦʜʫ 

 

ɺ ʘʚʛʫʩʪʝ 2013 ʛʦʜʘ Gartner ʧʨʝʜʩʪʘʚʠʣʘ ʦʯʝʨʝʜʥʦʡ Hype Cycle, ʚ ʢʦʪʦʨʦʤ 

ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʩʜʝʣʘʥ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʰʠʥ ʠ ʣʶʜʝʡ, ʯʪʦ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ 

ʨʦʩʪʝ ʦʞʠʜʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳè (smart machines), ʢʦʛʥʠʪʠʚʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʣʶʜʝʡ ʠ ʪʝʭʥʠʢʠ ʙʫʜʫʪ ʫʛʣʫʙʣʷʪʴʩʷ, 

ʩʦʢʨʘʱʘʷ ʧʨʦʧʘʩʪʴ ʤʝʞʜʫ ʥʠʤʠ. 

ʅʘ ʧʠʢʝ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚ 2013 ʛ. ʦʢʘʟʘʣʠʩʴ: 

¶ ʢʨʘʫʜʩʦʨʩʠʥʛ ï ʩʙʦʨ ʜʘʥʥʳʭ ʩʠʣʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

¶ Big Data ï ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ; 

¶ ʛʝʡʤʠʬʠʢʘʮʠʷ ï ʧʨʝʚʨʘʱʝʥʠʝ ʨʫʪʠʥʥʳʭ ʟʘʥʷʪʠʡ ʚ ʠʛʨʳ; 

¶ ʛʠʙʨʠʜʥʳʝ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ; 

¶ ʙʝʩʧʨʦʚʦʜʥʘʷ ʵʥʝʨʛʠʷ; 

¶ ʪʨʸʭʤʝʨʥʘʷ ʧʝʯʘʪʴ (ʧʝʨʚʳʡ ʜʦʤʘʰʥʠʡ 3D-ʧʨʠʥʪʝʨ); 

¶ ʦʙʨʘʙʦʪʢʘ ʩʣʦʞʥʳʭ ʩʦʙʳʪʠʡ ï ʚʳʜʝʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʩʦʙʳʪʠʡ; 

¶ ʩʦʮʠʘʣʴʥʘʷ ʘʥʘʣʠʪʠʢʘ; 

¶ ʧʨʠʚʘʪʥʳʝ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ; 

¶ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. 

ɺʩʝ ʵʪʠ ʠʥʥʦʚʘʮʠʠ ʧʨʦʜʦʣʞʘʶʪ ʚʥʝʜʨʷʪʴʩʷ ʚ ʧʨʘʢʪʠʢʫ. 

http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5_(Big_Data)
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ʈʠʩ. 2.9. ʄʦʜʝʣʴ Hype ʉycle ʜʣʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʠʶʣʝ 2017 

 

ʆʮʝʥʢʘ ʵʢʩʧʝʨʪʦʚ ʢʦʤʧʘʥʠʠ Gartner ʟʨʝʣʦʩʪʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʤʦʜʝʣʠ Hype 

ʉycle ʥʘ ʤʦʤʝʥʪ ʩʝʨʝʜʠʥʳ 2017 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.9. ʇʦ ʠʭ ʤʥʝʥʠʶ, ʠʟ ʚʩʝʭ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʩʢʣʦʥ ʧʨʦʩʚʝʱʝʥʠʷ ʧʦʢʘ ʚʳʰʣʘ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩ ʧʨʦʛʥʦʟʦʤ 

ʚʳʭʦʜʘ ʥʘ ʧʣʘʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 2-5 ʣʝʪ. ɺ ʧʨʦʚʘʣʝ ʨʘʟʦʯʘʨʦʚʘʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩ ʧʨʦʛʥʦʟʦʤ ʚʳʭʦʜʘ ʥʘ ʧʣʘʪʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʶʜʘ ʞʝ ʩʪʦʠʪ ʦʪʥʝʩʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʛʨʫʞʝʥʠʷ/ʧʨʠʩʫʪʩʪʚʠʷ). ʆʩʪʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʭʦʜʷʱʠʝ ʚ ʧʫʣ 

ʧʨʦʨʳʚʥʳʭ ï ʙʣʦʢʯʝʡʥ, çʫʤʥʳʝè ʧʨʠʣʦʞʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, çʫʤʥʳʝè ʫʩʪʨʦʡʩʪʚʘ, ʧʝʨʠʬʝʨʠʡʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, 

ʜʠʘʣʦʛʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ï ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʧʠʢʘ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡ (ʢʘʢ ʜʦ ʥʝʛʦ, ʪʘʢ ʠ ʧʦʩʣʝ). ʕʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʷʝʪ ʪʫ ʰʫʤʠʭʫ, ʢʦʪʦʨʫʶ 

ʩʝʡʯʘʩ ʧʦʜʥʷʣʠ ʚʦʢʨʫʛ ʥʠʭ. 

ɺ ʢʦʥʮʝ ʠʶʣʷ 2019 ʛʦʜʘ Gartner ʧʨʠʚʝʣʘ ʩʧʠʩʦʢ ʪʝʭʥʦʣʦʛʠʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, 

ʢʦʪʦʨʳʝ, ʧʦ ʤʥʝʥʠʶ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ, ʦʧʨʝʜʝʣʷʪ ʙʫʜʫʱʝʝ ʀʂʊ-ʨʳʥʢʘ. ʂʘʢ 

ʫʪʦʯʥʠʣ ʧʨʝʟʠʜʝʥʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ Gartner ʅʠʢ ɼʞʦʥʩ (Nick Jones), ʨʝʯʴ ʠʜʸʪ ʦ 10 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʪʝʥʜʝʥʮʠʷʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ 

ʠʥʥʦʚʘʮʠʡ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʜʨʦʥʳ, ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʠ 

ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʉʝʪʠ V2X. ʆʙʳʯʥʳʝ ʠ ʙʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʙʫʜʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ ʠ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʘ ʵʪʦ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʝʭʥʦʣʦʛʠʷ V2X. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʫʩʣʫʛ, ʩʚʷʟʘʥʥʳʭ, ʢ ʧʨʠʤʝʨʫ, 

ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʘ ʜʦʨʦʛʘʭ, ʥʘʚʠʛʘʮʠʝʡ ʠ ʨʘʟʚʣʝʯʝʥʠʷʤʠ ʚ ʤʘʰʠʥʘʭ. 

ʉʝʪʠ LPWA ʜʦʢʘʟʘʣʠ ʩʚʦʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʠʥʪʝʨʥʝʪʝ ʚʝʱʝʡ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʜʫʣʠ ʩʪʦʷʪ ʥʝʜʦʨʦʛʦ, ʧʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

IoT -ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʠʥʠʘʪʶʨʥʳʭ, ʜʝʰʸʚʳʭ 

ʫʩʪʨʦʡʩʪʚ ʩ ʧʠʪʘʥʠʝʤ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, ʩʝʥʩʦʨʳ ʠ ʪʨʝʢʝʨʳ). 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʝʥʩʦʨʥʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝʜʝʣʸʥʥʫʶ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʫʶʩʷ ʩʝʪʴ ʤʥʦʞʝʩʪʚʘ ʜʘʪʯʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, 
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ʦʙʲʝʜʠʥʸʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʜʠʦʢʘʥʘʣʘ. ʕʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ï ʦʪ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʩʠʩʪʝʤʘʤʠ çʫʤʥʦʛʦè ʜʦʤʘ. 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

ʆʪʩʣʝʜʠʪʴ ʥʘʭʦʞʜʝʥʠʝ ʦʙʲʝʢʪʘ ʠʣʠ ʯʝʣʦʚʝʢ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʤʝʪʨʘ ʩʤʦʞʝʪ 

ʪʝʭʥʦʣʦʛʠʷ IEEE 802.11az. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʧʦʷʚʠʪʴʩʷ ʚ 

ʥʦʚʳʭ ʚʝʨʩʠʷʭ 5G. 

ʊʝʭʥʦʣʦʛʠʷ ʤʠʣʣʠʤʝʪʨʦʚʳʭ ʚʦʣʥ. ʆʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ WiFi- ʠ 5G-

ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, 4K- ʠ 8K-ʚʠʜʝʦ) ʚ 

ʥʝʙʦʣʴʰʦʤ ʨʘʜʠʫʩʝ. 

ʉʝʪʴ Backscatter. ʊʝʭʥʦʣʦʛʠʷ ʩʝʪʠ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ (Backscatter) ʤʦʞʝʪ 

ʦʪʧʨʘʚʣʷʪʴ ʜʘʥʥʳʝ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. ʕʪʘ ʬʫʥʢʮʠʷ ʜʝʣʘʝʪ 

ʪʝʭʥʦʣʦʛʠʶ ʠʜʝʘʣʴʥʦʡ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʉʝʪʴ SDR. ʇʨʦʛʨʘʤʤʥʦ-ʦʧʨʝʜʝʣʷʝʤʦʝ ʨʘʜʠʦ (Software Controlled Radio, SCR) 

ʧʝʨʝʥʦʩʠʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʦʪ ʯʠʧʦʚ ʢ ʩʦʬʪʫ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʦʜʜʝʨʞʢʫ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʯʘʩʪʦʪ ʠ ʧʨʦʪʦʢʦʣʦʚ. ʇʦʧʫʣʷʨʥʦʩʪʴ SDR ʙʫʜʫʪ ʨʘʩʪʠ ʧʦ 

ʤʝʨʝ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʫʚʝʨʝʥʳ ʚ Gartner. 

ɺ ʠʶʣʝ 2019 ʛʦʜʘ ʢʦʥʩʘʣʪʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷ McKinsey ʧʨʝʜʩʪʘʚʠʣʘ ʦʪʯʝʪ ʦ 

ʪʝʭʥʦʣʦʛʠʷʭ, ʩʧʦʩʦʙʥʳʭ ʠʟʤʝʥʠʪʴ ʞʠʟʥʴ, ʙʠʟʥʝʩ ʠ ʛʣʦʙʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, ʚʢʣʶʯʠʚ ʚ ʵʪʦʪ ʩʧʠʩʦʢ ʤʦʙʠʣʴʥʳʡ ʠʥʪʝʨʥʝʪ, ʙʝʩʧʠʣʦʪʥʳʝ 

ʘʚʪʦʤʦʙʠʣʠ ʠ ʧʝʨʝʜʦʚʫʶ ʛʝʥʦʤʠʢʫ. 

ʇʦ ʧʨʦʛʥʦʟʘʤ ʘʥʘʣʠʪʠʢʦʚ, ʢ 2025 ʛʦʜʫ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʦʪ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʩʪʘʚʠʪ ʚ ʧʨʝʜʝʣʘʭ $14-33 ʪʨʣʥ. ʕʪʦʪ ʘʥʘʣʠʟ ʦʩʥʦʚʘʥ 

ʥʘ ʫʛʣʫʙʣʝʥʥʦʤ ʘʥʘʣʠʟʝ ʢʣʶʯʝʚʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʮʝʥ. ɺ ʦʪʯʝʪ ʚʦʰʣʠ ʩʣʝʜʫʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

¶ ʤʦʙʠʣʴʥʳʡ ʠʥʪʝʨʥʝʪ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʷ; 

¶ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ; 

¶ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ; 

¶ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ; 

¶ ʘʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ; 

¶ ʛʝʥʦʤʠʢʘ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ; 

¶ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ; 

¶ 3D-ʧʝʯʘʪʴ; 

¶ ʫʣʫʯʰʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʦʧʣʠʚʦ; 

¶ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. 

ʆʜʥʦʡ ʠʟ ʪʝʭʥʦʣʦʛʠʡ, ʚʦʰʝʜʰʠʭ ʚ ʦʪʯʝʪ 2019 ʛ., ʷʚʣʷʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʪʦ ʝʩʪʴ ʨʦʙʦʪʳ ʠʣʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩ ʀʀ, 

ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʩʯʠʪʘʣʠʩʴ ʩʣʠʰʢʦʤ ʜʝʣʠʢʘʪʥʳʤʠ ʠʣʠ 

ʥʝʵʢʦʥʦʤʠʯʥʳʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʊʘʢ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ ʤʝʥʝʝ ʠʥʚʘʟʠʚʥʳʤʠ, ʘ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʠ çʵʢʟʦʩʢʝʣʝʪʳè ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʫʪʨʘʯʝʥʥʳʝ 

ʬʫʥʢʮʠʠ ʧʘʮʠʝʥʪʦʚ. 

ɻʝʥʦʤʠʢʘ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʦʙʲʝʜʠʥʷʝʪ ʚʠʟʫʘʣʠʟʘʮʠʶ ɼʅʂ ʩ ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʇʦ ʤʝʨʝ 

ʪʦʛʦ, ʢʘʢ ʫʣʫʯʰʘʝʪʩʷ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʛʝʥʦʤʥʦʛʦ ʩʪʨʦʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʨʘʩʪʝʪ ʠ 
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ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʛʝʥʘʤʠ ʠ ʫʣʫʯʰʘʪʴ ʜʠʘʛʥʦʩʪʠʢʫ. ɻʝʥʦʤʠʢʘ ʩʣʝʜʫʶʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʧʨʝʜʣʦʞʠʪ ʘʥʘʣʦʛʠʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʚʳʰʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʛʨʦʤʥʳʭ 

ʨʝʛʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʮʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʙʠʦʜʠʟʝʣʴ ʥʘ ʦʩʥʦʚʝ 

ʙʘʢʪʝʨʠʡ. 

ʃʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʠ ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʫʞʝ ʧʨʠʚʦʜʷʪ ʚ ʜʝʡʩʪʚʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʛʠʙʨʠʜʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʘ ʪʘʢʞʝ ʤʠʣʣʠʘʨʜʳ ʧʦʨʪʘʪʠʚʥʳʭ ʙʳʪʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ. ɺ ʧʨʝʜʩʪʦʷʱʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ 

ʩʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʜʦʩʪʘʚʣʷʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ ʦʪʜʘʣʝʥʥʳʝ ʨʘʡʦʥʳ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʠ ʧʦʚʳʰʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʛʦʚʦʨʠʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʙʥʘʨʦʜʦʚʘʥʥʦʤ 

ʚ ʠʶʣʝ 2019 ʛʦʜʘ [8]. 

ɺ ʘʧʨʝʣʝ 2019 ʛʦʜʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ Gartner ʥʘʟʚʘʣʘ 10 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʥʜʦʚ ʥʘ 2019 ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ.  

1. ɸʚʪʦʥʦʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɸʚʪʦʥʦʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʣʶʜʴʤʠ. ɺʳʜʝʣʷʶʪ 

ʧʷʪʴ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʘʚʪʦʥʦʤʥʳʭ ʫʩʪʨʦʡʩʪʚ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʜʨʦʥʳ, ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʇʦ ʧʨʦʛʥʦʟʘʤ 

ʵʢʩʧʝʨʪʦʚ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʀʀ ʚʩʝ ʙʦʣʴʰʝ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʘʚʪʦʥʦʤʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

2. ɼʦʧʦʣʥʝʥʥʘʷ ʘʥʘʣʠʪʠʢʘ. ɼʦʧʦʣʥʝʥʥʘʷ ʘʥʘʣʠʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ ʙʦʣʴʰʝ 

ʛʠʧʦʪʝʟ ʠ ʪʝʤ ʩʘʤʳʤ ʦʪʢʨʳʚʘʝʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʚʦʜʢʠ ʜʦʧʦʣʥʝʥʥʦʡ ʘʥʘʣʠʪʠʢʠ ʙʫʜʫʪ 

ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʠʥʠʤʘʝʤʳʝ ʨʝʰʝʥʠʷ ʠ ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ AI. ɹʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʧʣʘʪʬʦʨʤʘʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʠʣʦʞʝʥʠʡ ʧʦʣʫʯʘʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʪʨʘʠʚʘʪʴ 

ʤʦʜʝʣʠ ʠ ʬʫʥʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʀʀ ʚ ʩʚʦʠ ʨʘʙʦʪʳ, ʥʝ ʦʙʨʘʱʘʷʩʴ ʟʘ ʧʦʤʦʱʴʶ ʢ 

ʩʧʝʮʠʘʣʠʩʪʫ ʧʦ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʯʠʢʘ ʨʝʰʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʘ ʩʘʤʠ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʦʪ ʨʝʰʝʥʠʷ 

ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʚʩʪʨʦʝʥʥʳʭ 

ʟʥʘʥʠʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

4. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ï ʵʪʦ ʮʠʬʨʦʚʦʝ ʦʪʨʘʞʝʥʠʝ ʨʝʘʣʴʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʧʨʦʮʝʩʩʘ ʠʣʠ ʩʠʩʪʝʤʳ. ʆʪʜʝʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʨʘʟʫʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʢʨʫʧʥʳʝ ʩʠʩʪʝʤʳ. 

ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʠʥʪʝʨʥʝʪʝ ʚʝʱʝʡ: ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʦʥʠʪʦʨʠʥʛ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʣʫʛ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʩʪʘʥʫʪ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʮʝʣʳʭ 

ʢʦʤʧʘʥʠʡ. 

5. ʋʩʠʣʝʥʠʝ ʧʝʨʠʬʝʨʠʡʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʇʨʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ 

ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʪʠ ʜʘʥʥʳʝ, ʩ ʮʝʣʴʶ ʣʦʢʘʣʠʟʘʮʠʠ ʪʨʘʬʠʢʘ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʟʘʜʝʨʞʝʢ. ɸʥʘʣʠʪʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʝʨʠʬʝʨʠʷ ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʙʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʳʤ ʩʝʥʩʦʨʘʤ, ʟʘʧʦʤʠʥʘʶʱʠʤ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʥʘ ʦʩʥʦʚʝ ʀʀ. 

6. ʊʝʭʥʦʣʦʛʠʠ ʩ ʵʬʬʝʢʪʦʤ ʧʦʛʨʫʞʝʥʠʷ. ɼʦʧʦʣʥʝʥʥʘʷ, ʩʤʝʰʘʥʥʘʷ ʠ ʚʠʨʪʫʘʣʴʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ʠʟʤʝʥʷʶʪ ʩʧʦʩʦʙ ʚʦʩʧʨʠʷʪʠʷ ʤʠʨʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʬʦʨʤʠʨʫʶʪ 
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ʥʦʚʳʡ ʦʧʳʪ ʧʦʛʨʫʞʝʥʠʷ. ɺ Gartner ʫʚʝʨʝʥʳ, ʯʪʦ ʥʦʚʳʡ ʠʥʪʝʨʬʝʡʩ ʩʤʦʞʝʪ 

ʩʚʷʟʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʨʝʟ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʤʠʨʦʤ ʚ ʮʠʬʨʦʚʦʤ 

ʬʦʨʤʘʪʝ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʚʩʝ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʤʘʰʠʥʥʳʝ 

çʦʨʛʘʥʳ ʚʦʩʧʨʠʷʪʠʷè. 

7. ɹʣʦʢʯʝʡʥ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʝʥ ʫʣʫʯʰʠʪʴ ʜʚʠʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʥʠʞʝʥʠʷ ʠʟʜʝʨʞʝʢ ʠ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʨʘʩʯʝʪʦʚ. ɹʣʦʢʯʝʡʥ 

ʪʘʢʞʝ ʦʪʢʨʳʣ ʜʦʨʦʛʫ ʤʥʦʞʝʩʪʚʫ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʦʪʜʝʣʴʥʳʝ ʝʛʦ 

ʵʣʝʤʝʥʪʳ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʭʦʪʷ ʦʥʠ ʧʦʢʘ ʥʝ ʨʝʘʣʠʟʫʶʪ ʤʦʜʝʣʴ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ. 

8. çʋʤʥʦʝè ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʬʠʟʠʯʝʩʢʘʷ ʠʣʠ ʮʠʬʨʦʚʘʷ ʩʨʝʜʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʣʶʜʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. çʋʤʥʳʝè ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʧʷʪʠ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʦʪʢʨʳʪʦʩʪʴ, ʩʚʷʟʥʦʩʪʴ, 

ʢʦʦʨʜʠʥʘʮʠʷ, ʠʥʪʝʣʣʝʢʪ ʠ ʤʘʩʰʪʘʙ. ʉʘʤʳʤ ʨʘʟʚʠʪʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ 

çʫʤʥʳʝè ʛʦʨʦʜʘ. 

9. ʎʠʬʨʦʚʘʷ ʵʪʠʢʘ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʫʞʝʩʪʦʯʘʶʪ ʟʘʢʦʥʳ, 

ʢʘʩʘʶʱʠʝʩʷ ʮʠʬʨʦʚʦʡ ʵʪʠʢʠ ʠ ʧʨʠʚʘʪʥʦʩʪʠ, ʘ ʧʦʪʨʝʙʠʪʝʣʠ ʪʱʘʪʝʣʴʥʦ ʩʣʝʜʷʪ ʟʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʝʜʧʨʠʷʪʠʷ, ʥʝ ʫʜʝʣʷʶʱʠʝ ʚʥʠʤʘʥʠʷ 

ʵʪʦʤʫ ʘʩʧʝʢʪʫ, ʨʠʩʢʫʶʪ ʧʦʪʝʨʷʪʴ ʢʣʠʝʥʪʦʚ. 

10. ʂʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʂʚʘʥʪʦʚʳʝ ʢʦʤʧʴʶʪʝʨʳ ʩʧʦʩʦʙʥʳ ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʪʴ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʫʶ ʤʝʜʠʮʠʥʫ, ʦʧʪʠʤʠʟʘʮʠʶ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʀʀ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʯʘʪʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʝʛʦʜʥʷʰʥʝʛʦ ʤʦʤʝʥʪʘ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʨʝʣʦʩʪʴ ʤʥʦʛʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʦʩʪʠʛʣʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʠ ʦʞʠʜʘʥʠʷ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ 

ʩʝʛʦʜʥʷ ʩʠʣʴʥʦ ʟʘʚʳʰʝʥʳ. 

ɺ ʜʝʢʘʙʨʝ 2016 ʛʦʜʘ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʬʦʥʜʘ Icon Ventures 

ʄʘʡʢʣ ʄʘʣʣʘʥʠ ʨʝʰʠʣ ʩʦʩʪʘʚʠʪʴ ʨʝʪʨʦʩʧʝʢʪʠʚʫ ʢʨʠʚʦʡ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ Gartner 

ʠ ʧʨʦʚʝʨʠʪʴ, ʢʘʢ ʯʘʩʪʦ ʦʰʠʙʘʣʠʩʴ ʘʥʘʣʠʪʠʢʠ. ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʮʠʢʣʦʚ ʩ 2000 ʧʦ 2016 

ʛʦʜ ʄʘʡʢʣ ʧʨʠʰʸʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʯʠʥʷʶʪʩʷ ʢʨʠʚʦʡ ʟʨʝʣʦʩʪʠ ʩ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʦʛʦʚʦʨʦʢ. 

ʊʘʢ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʬʦʥʦʚʳʡ ʰʫʤ ï ʢ ʧʨʠʤʝʨʫ, 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ɼʨʫʛʠʝ ʠʩʯʝʟʣʠ ʠʟ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʩʦʟʥʘʥʠʷ. ɺ ʪʨʝʪʴʶ ʢʘʪʝʛʦʨʠʶ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʣʠʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʛʦʪʦʚʳʤʠ, ʥʦ ʠʤ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʜʝʩʷʪʠʣʝʪʠʷ, ʯʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʟʨʝʣʦʩʪʠ 

ï ʢ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ. 

ɽʩʣʠ ʦʪʢʨʳʪʴ ʛʨʘʬʠʢʠ ʮʠʢʣʦʚ Gartner ʩ 2000 ʧʦ 2016 ʛʦʜ, ʩʝʤʥʘʜʮʘʪʴ ʣʝʪ ʵʧʦʭʠ 

ʨʘʟʚʠʪʠʷ ʀʊ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʧʦʜʯʠʥʷʝʪʩʷ ʮʠʢʣʫ: 

¶ ʢʦʛʥʠʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠʩʢʘʞʘʝʪ ʧʘʤʷʪʴ ʦ ʧʨʦʰʣʦʤ; 

¶ ʣʁ ʜʠ ʧʨʝʜʚʟʷʪʳ: ʦʥʠ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦ ʫʣʫʯʰʘʶʪ ʧʘʤʷʪʴ ʦ ʧʨʦʰʣʳʭ 

ʧʨʝʜʩʢʘʟʘʥʠʷʭ; 

¶ ʣʁ ʜʷʤ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʟʘʧʦʤʥʠʪʴ ʫʩʧʝʰʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ 

ʦʢʨʫʞʝʥʳ, ʘ ʥʝ ʧʦʪʝʨʧʝʚʰʠʝ ʥʝʫʜʘʯʫ ʧʨʦʝʢʪʳ. 

ʉʘʤʘʷ ʨʘʥʥʷʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ʢʨʠʚʦʡ 1995 ʛʦʜʘ ï Emergent Computation, 

ʵʤʝʨʜʞʝʥʪʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʕʪʦ ʪʝʦʨʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʧʨʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. 
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ʕʤʝʨʜʞʝʥʪʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʥʝ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʷ ʚ ʩʚʦʸʤ ʚʠʜʝ, ʥʦ ʚ ʥʝʷʚʥʦʡ 

ʬʦʨʤʝ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʵʚʦʣʶʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʘ 

ʟʥʘʯʠʪ, ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ʅʦ ʝʩʣʠ ʩʧʨʦʩʠʪʴ 20 ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳ ʦ ʪʦʤ, 

ʢʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʫʜʘʣʠʩʴ, ʘ ʢʘʢʠʝ ʧʨʦʚʘʣʠʣʠʩʴ, ʥʠʢʪʦ ʥʝ ʥʘʟʦʚʸʪ ʧʨʦʚʘʣ Emergent 

Computation ʭʦʪʷ ʚ 1995 ʛʦʜʫ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʧʘʣʘ ʚ ʜʝʩʷʪʢʫ ʩʘʤʳʭ ʛʣʘʚʥʳʭ. ɺʦʪ 

ʥʝʢʦʪʦʨʳʝ ʫʨʦʢʠ ʧʨʦʰʣʦʛʦ: 

ʋʨʦʢ 1. ɸʥʘʣʠʪʠʢʠ ʧʣʦʭʦ ʜʝʣʘʶʪ ʧʨʦʛʥʦʟʳ, ʦʩʦʙʝʥʥʦ ʦ ʙʫʜʫʱʝʤ. ɼʣʷ ʦʧʳʪʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳ ʚ ʵʪʦʤ ʥʝʪ ʩʶʨʧʨʠʟʘ ï ʧʨʦʛʥʦʟʳ ʥʝ ʩʙʳʚʘʶʪʩʷ. ɺ 

Gartner Hype Cycle ʧʦʷʚʠʣʦʩʴ ʙʦʣʝʝ ʜʚʫʭʩʦʪ ʫʥʠʢʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʪʦʣʴʢʦ 

ʥʝʩʢʦʣʴʢʦ ʠʟ ʥʠʭ ʧʨʦʰʣʠ ʚʝʩʴ ʧʫʪʴ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ. ʉʨʝʜʠ ʥʠʭ ʦʙʣʘʯʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ, 3D-ʧʝʯʘʪʴ, ʧʦʠʩʢ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʯʝʨʥʠʣʘ. 

ʋʨʦʢ 2. ɹʦʣʴʰʠʥʩʪʚʦ ʚʦʣʥʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ï ʧʨʦʩʪʦ 

ʟʘʚʳʰʝʥʥʳʝ ʦʞʠʜʘʥʠʷ. ɺ ʀʊ-ʩʬʝʨʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʩʢʣʦʥʥʦʩʪʴ ʚʦʩʭʠʱʘʪʴʩʷ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʩʨʘʟʫ ʟʘʙʳʚʘʪʴ ʦ ʥʠʭ. ʀʟ ʜʚʫʭʩʦʪ ʪʝʭʥʦʣʦʛʠʡ ʠʟ ʩʧʠʩʢʘ Gartner 

ʙʦʣʴʰʝ ʧʷʪʠʜʝʩʷʪʠ ʧʦʷʚʠʣʠʩʴ ʥʘ ʢʨʠʚʦʡ ʟʨʝʣʦʩʪʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʧʨʠʤʝʨʳ çʭʠʪʦʚè, ʢʦʪʦʨʳʝ ʥʝ ʚʳʜʝʨʞʘʣʠ ʠʩʧʳʪʘʥʠʷ ʚʨʝʤʝʥʝʤ ï ʢʨʘʫʜʩʦʨʩʠʥʛ, 

HTML5, ʢʦʥʮʝʧʮʠʷ BYOD çʧʨʠʥʝʩʠ ʩʚʦʸ ʫʩʪʨʦʡʩʪʚʦè (Bring Your Own Device) ʠ 

ʧʦʜʢʘʩʪʳ. 

ʋʨʦʢ 3. ʄʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʩʪʦ ʫʤʠʨʘʶʪ. ʈʘʟʚʠʚʘʷ ʚʪʦʨʦʡ çʫʨʦʢè, ʤʦʞʥʦ 

ʩʯʠʪʘʪ,ɹ ʯʪʦ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʩʪʘʣʠ ʢʣʘʜʙʠʱʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʫʤʠʨʘʶʪ 

ʧʦʩʪʦʷʥʥʦ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʧʦʜʩʯʸʪʘʤ, ʙʦʣʝʝ 20% ʚʩʝʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʦʪʩʣʝʞʠʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʚ Hype Cycle, ʩʪʘʣʠ 

ʫʩʪʘʨʝʚʰʠʤʠ ʝʱʸ ʜʦ ʪʦʛʦ, ʢʘʢ ʜʦʩʪʠʛʣʠ ʢʘʢʦʛʦ-ʪʦ ʫʩʧʝʭʘ. 

ʇʨʠʤʝʨʳ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʷʚʠʣʠʩʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʮʠʢʣʘʭ 

Ganther, ʥʦ ʫʤʝʨʣʠ: 

¶ Ultra-Wide Band ï ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʢʦʨʦʪʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, 

ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʣʘ ʧʠʢʘ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚ 2004 ʛʦʜʫ, ʥʦ ʙʳʣʘ ʟʘʙʳʪʘ ʢ 2008 ʛʦʜʫ; 

¶ ʢʦʨʧʦʨʘʪʠʚʥʳʝ RSS. ʇʦʩʣʝ ʫʩʧʝʭʘ RSS ʚ ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʪʘ ʯʪʝʥʠʷ ʥʦʚʦʩʪʝʡ 

ʩʯʠʪʘʣʦʩʴ, ʯʪʦ RSS ʤʦʞʝʪ ʩʪʘʪʴ ʛʣʘʚʥʳʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʬʦʨʤʘʪʦʤ ʜʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺ 2006 ʛʦʜʫ ʝʸ ʥʘʟʚʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ 

ʨʘʩʪʫʱʝʡ, ʥʦ ʫʞʝ ʚ 2007 ʛʦʜʫ ʦʥʘ ʧʨʦʚʘʣʠʣʘʩʴ; 

¶ 802.16 WiMAX  ï ʢʦʥʢʫʨʝʥʪ LTE ʜʣʷ ʩʦʪʦʚʳʭ ʩʝʪʝʡ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʪʘʥʜʘʨʪ ʙʳʣ ʤʝʨʪʚʦʨʦʞʜʸʥʥʳʤ: ʦʥ ʧʦʷʚʠʣʩʷ ʚ Hype Cycle ʚ 

2005 ʛʦʜʫ, ʥʦ ʫʞʝ ʚ 2006 ʛʦʜʫ ʧʦʧʘʣ ʚ çʚʧʘʜʠʥʫ ʨʘʟʦʯʘʨʦʚʘʥʠʷè ʠ ʠʩʯʝʟ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʩʝʪʠ; 

¶ ʥʘʩʪʦʣʴʥʳʡ Linux ʜʣʷ ʙʠʟʥʝʩʘ ʧʦʷʚʠʣʩʷ ʚ 2003 ʛʦʜʫ ʩʨʘʟʫ ʞʝ ʥʘ çʧʠʢʝ ʨʘʟʜʫʪʳʭ 

ʦʞʠʜʘʥʠʡè, ʥʦ ʢ 2005 ʛʦʜʫ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟ. ʈʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝ ʫʜʘʣʦʩʴ 

ʚʳʪʝʩʥʠʪʴ Windows ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʥʘʩʪʦʣʴʥʦʡ ʆʉ. ʅʝ ʩʧʘʩʣʘ ʜʘʞʝ 

ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ VMware, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʟʘʧʫʩʢʘʪʴ Linux ʚ ʢʘʯʝʩʪʚʝ 

Windows-ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʩʣʝʜʦʚ ʚ ʩʠʩʪʝʤʝ; 

¶ ʯ̫ʝʠʩʪʘʷ ʪʦʧʦʣʦʛʠʷ (Mesh networks) ï ʉʝʪʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʤʘʨʰʨʫʪʠʟʠʨʦʚʘʥʥʳʭ ʩʝʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʣʶʙʦʡ ʢʦʤʧʴʶʪʝʨ ʤʦʛ ʩʪʘʪʴ 

ʢʦʤʤʫʪʘʪʦʨʦʤ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʦʷʚʣʷʣʘʩʴ ʜʝʚʷʪʴ ʨʘʟ ʟʘ ʦʜʠʥʥʘʜʮʘʪʴ 

ʣʝʪ ʚ ʢʘʯʝʩʪʚʝ çʩʢʣʦʥʘ ʧʨʦʩʚʝʱʝʥʠʷè. ʆʢʘʟʘʣʘʩʴ ʩʣʠʰʢʦʤ ʩʣʦʞʥʦʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʠ ʦʩʪʘʣʘʩʴ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. 

ʕʪʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʟ ʤʥʦʞʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʦʪʧʨʘʚʠʣʠʩʴ 

ʥʘ ʢʣʘʜʙʠʱʝ. 
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ʋʨʦʢ 4. ʋ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʥʦ ʜʦ ʨʝʘʣʠʟʘʮʠʠ 

ʜʝʣʦ ʥʝ ʜʦʭʦʜʠʪ. ɺ 2002 ʛʦʜʫ ʥʘ Hype Cycle ʧʦʷʚʠʣʘʩʴ çʩʣʫʞʙʘ ʦʙʱʝʜʦʩʪʫʧʥʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠè. ʇʨʝʜʩʢʘʟʘʥʠʝ Ganther ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʘ ʚʳʧʫʩʢʝ Microsoft 

Passport ï ʩʣʫʞʙʘ ʧʨʝʜʦʩʪʘʚʣʷʣʘ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʩʝʨʚʠʩʘʤ ʢʦʤʧʘʥʠʠ ʯʝʨʝʟ ʝʜʠʥʳʡ 

ʮʝʥʪʨ ʘʚʪʦʨʠʟʘʮʠʠ. ʅʦ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʥʝ ʛʦʪʦʚʘ ʢ ʤʘʩʩʦʚʦʤʫ ʨʳʥʢʫ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʥʘ ʫʩʪʘʨʝʚʰʠʭ ʩʪʘʥʜʘʨʪʘʭ. ʉʧʫʩʪʷ ʧʷʪʴ ʣʝʪ, ʚ 2007 ʛʦʜʫ, ʧʦʷʚʠʣʩʷ 

Oauth ï ʩʝʨʚʠʩ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʢʦʤʧʘʥʠʡ Google, Twitter ʠ 

Magnolia. ɿʘ ʩʯʸʪ ʙʦʣʴʰʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʳ ʦʥ ʧʦʣʫʯʠʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʉʝʡʯʘʩ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʩʘʡʪʦʚ ʩ ʣʦʛʠʥʦʤ ʤʦʞʥʦ ʘʚʪʦʨʠʟʦʚʘʪʴʩʷ ʯʝʨʝʟ ʧʦʧʫʣʷʨʥʳʝ 

ʩʦʮʩʝʪʠ. ʀʜʝʷ Microsoft ʦʢʘʟʘʣʘʩʴ ʧʨʘʚʠʣʴʥʦʡ, ʥʦ ʨʝʘʣʠʟʘʮʠʷ ʩʣʠʰʢʦʤ ʧʣʦʭʦʡ. 

ʋʨʦʢ5. ʅʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʣʠʰʢʦʤ ʬʫʪʫʨʠʩʪʠʯʥʳ. ɺ ʢʨʠʚʦʡ ʟʨʝʣʦʩʪʠ ʝʩʪʴ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʚʪʦʨʷʶʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʩʯʠʪʘʶʪʩʷ ʥʘʫʯʥʦ-ʬʘʥʪʘʩʪʠʯʝʩʢʠʤʠ 

ʠ ʤʦʛʫʪ ʥʝ ʫʚʠʜʝʪʴ ʩʚʝʪ: 

¶ ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ï ʫʞʝ ʚ 2000 ʛʦʜʫ ʙʳʣʠ ʦʙʩʫʞʜʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʢʚʘʥʪʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʠʭ ʨʘʙʦʪʘʶʱʠʭ 

ʧʨʦʪʦʪʠʧʦʚ; 

¶ ʥʝʡʨʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ï ʥʝʩʤʦʪʨʷ ʥʘ ʟʘʤʝʪʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʘʤʠ ʩ ʧʦʤʦʱʴʶ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʥ ʚʩʝ ʝʱʸ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʴ ʣʝʪ. 

ʋʨʦʢ 6. ʄʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʶʪ ʪʠʭʦ ʨʘʟʚʠʚʘʪʴʩʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʛʨʦʤʢʠʝ 

ʥʝʫʜʘʯʠ. ɽʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʢʨʠʚʳʭ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʰʘʙʣʦʥ: ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʯʠʪʘʶʪ 

ʥʝʫʜʘʚʰʠʤʠʩʷ ʠ ʧʨʦʚʘʣʴʥʳʤʠ, ʥʦ ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʳʭʦʜʷʪ ʥʦʚʳʝ ʩʪʘʨʪʘʧʳ ʩ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʳʚʢʦʤ ʚ ʨʘʟʚʠʪʠʠ: 

1. ɼʠʩʧʣʝʠ ʩ ʛʦʣʦʚʥʳʤ ʢʨʝʧʣʝʥʠʝʤ. ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʩ ʛʦʣʦʚʥʳʤ 

ʢʨʝʧʣʝʥʠʝʤ ʧʦʷʚʠʣʦʩʴ ʚ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ, ʘ ʚ 2001 ʛʦʜʫ ʠʭ ʜʦʙʘʚʠʣʠ ʚ ʢʨʠʚʫʶ 

ʟʨʝʣʦʩʪʠ. ʆʜʥʘʢʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʵʢʨʘʥʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ ʩʜʝʣʘʣʦ ʪʝʭʥʦʣʦʛʠʶ 

ʤʝʨʪʚʦʨʦʞʜʸʥʥʦʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʷʚʠʣʠʩʴ 

ʜʠʩʧʣʝʠ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʯʘʩʪʦʪʦʡ ʢʘʜʨʦʚ, ʜʝʰʸʚʳʝ ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ 

ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʥʠ ʚʦʩʢʨʝʩʠʣʠ ʰʣʝʤʳ ʜʦʧʦʣʥʝʥʥʦʡ ʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʠʣʘ ʥʦʚʳʡ ʚʠʪʦʢ ʨʘʟʚʠʪʠʷ. VR ʜʦ 

ʩʠʭ ʧʦʨ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ, ʥʦ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʰʣʝʤʦʚ ʝʩʪʴ ʚʣʠʷʥʠʝ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʢʨʝʧʠʪʴʩʷ ʥʘ ʨʳʥʢʝ. 

2. ɻʝʥʝʨʘʮʠʷ ʨʝʯʠ. ʇʝʨʝʚʦʜ ʪʝʢʩʪʘ ʚ ʨʝʯʴ ʠ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʝʚʦʜʘ ʨʝʯʠ ʦʜʥʦʛʦ 

ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ ʧʦʷʚʣʷʣʠʩʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʚʳʭ ʟʨʝʣʦʩʪʠ ʚ 2002, 2005, 2006 

ʛʦʜʘʭ. ʅʦ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʠʣʘ ʩʝʨʴʸʟʥʳʡ ʩʢʘʯʦʢ ʚ 

ʨʘʟʚʠʪʠʠ ʟʘ ʩʯʸʪ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

3. ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʝʪʴ. ʇʦʩʣʝʜʥʠʡ ʨʘʟ ʦʥʘ ʧʦʷʚʣʷʣʘʩʴ ʥʘ ʢʨʠʚʳʭ ʟʨʝʣʦʩʪʠ ʚ 

2002 ʛʦʜʫ, ʘ ʟʘʪʝʤ ʧʝʨʝʨʦʜʠʣʘʩʴ ʚ ʙʣʦʢʯʝʡʥ ʠ ʢʨʠʧʪʦ ʚʘʣʶʪʳ. 

ʇʨʦʰʣʦʝ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʠʜʝʡ ʜʣʷ ʠʥʞʝʥʝʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ çʚʳʩʪʨʝʣʠʪʴè ʥʘ ʚʪʦʨʦʤ ʠʣʠ ʪʨʝʪʴʝʤ ʚʠʪʢʝ ʨʘʟʚʠʪʠʷ. 

ʋʨʦʢ 7. ʄʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʩʪʦ ʥʝ ʧʦʷʚʠʣʠʩʴ ʥʘ ʢʨʠʚʳʭ ʟʨʝʣʦʩʪʠ. 

ɸʥʘʣʠʪʠʢʠ ʤʦʛʫʪ ʦʰʠʙʘʪʴʩʷ ʠ ʯʪʦ-ʪʦ ʥʝ ʫʯʝʩʪʴ. ɿʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʘʥʘʣʠʪʠʢʠ 

Gartner ʧʨʦʧʫʩʪʠʣʠ ʤʥʦʛʦ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʧʣʘʪʬʦʨʤ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʧʘʩʪʴ ʚ ʩʧʠʩʦʢ ʢʨʠʚʦʡ ʟʨʝʣʦʩʪʠ: 

1. ɸʧʧʘʨʘʪʥʘʷ ʚʠʨʪʫʘʣʠʟʘʮʠʷ x86.ʉʘʤʘʷ ʚʘʞʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ, ʚʧʝʨʚʳʝ ʚʥʝʜʨʸʥʥʘʷ VMware. 

https://www.theguardian.com/technology/2002/jan/03/internetnews.onlinesupplement1
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2. ɹʘʟʳ ʜʘʥʥʳʭ NoSQL. ɺ ʥʘʯʘʣʝ ʜʚʫʭʪʳʩʷʯʥʳʭ ʛʦʜʦʚ ʧʦʷʚʠʣʘʩʴ ʚʦʣʥʘ ʙʘʟ 

ʜʘʥʥʳʭ, ʥʝ ʦʩʥʦʚʘʥʥʘʷ ʥʘ SQL: MongoDB, Cassandra, Redis, Couch. 

3. Map, Reduce, Hadoop ï ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

4. Open Source ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʪʢʨʳʪʦʛʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ 

ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʦʙʲʝʜʠʥʝʥʠʶ ʣʶʜʝʡ ʚ ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʦʚʤʝʩʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʢ 

ʚʥʝʜʨʝʥʠʶ ʦʙʣʘʯʥʳʭ ʤʦʜʝʣʝʡ. 

ʕʪʦ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʥʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʷʚʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʦʩʥʦʚʥʦʡ ʢʨʠʚʦʡ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ. Gartner ʦʪʦʜʚʠʛʘʣʘ ʠʭ ʥʘ 

ʚʪʦʨʦʡ ʧʣʘʥ ʚʦ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʦʮʝʥʢʘ ʚʝʜʫʱʠʭ ʘʥʘʣʠʪʠʢʦʚ ʪʨʝʥʜʦʚ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʨʠʩ. 2.10). 

ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʧʝʮʠʘʣʠʩʪʳ, ʘʚʪʦʤʘʪʯʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʥʝʨʝʜʢʦ 

ʟʘʜʘʶʪʩʷ ʚʦʧʨʦʩʦʤ ʢʘʢʦʡ ʞʝ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʣʫʯʰʝ ʠʟʫʯʘʪʴ ʠʟ ʪʳʩʷʯʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ? ʆʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ 

ʢʘʞʜʳʡ ʷʟʳʢ ʩʦʟʜʘʥ ʧʦʜ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʝʢʦʪʦʨʳʝ 

ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʪʝʨʷʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʃʠʜʠʨʫʶʱʠʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʤʠʨʝ, ʟʘʥʠʤʘʶʱʠʤʠ 60% ʦʙʲʝʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ: Python, Java ʠ JavaScript, ʉ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʷʟʳʢʠ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʨʫʧʥʝʡʰʠʭ ʢʦʨʧʦʨʘʮʠʡ ʠ ʙʠʟʥʝʩʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ 

ʧʣʘʪʬʦʨʤʫ ʠʥʪʝʨʥʝʪʘ. 

JavaScript ï ̫ʟʳʢ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʜʠʟʘʡʥʘ, ʩʚʷʟʘʥʥʳʡ ʩ HTML 

ʠ CSS ʪʝʭʥʦʣʦʛʠʷʤʠ. 

Python ï ʚ ʮʝʣʦʤ ʥʝʧʣʦʭʦʡ ʷʟʳʢ, ʦʜʥʘʢʦ, ʧʨʦʠʛʨʳʚʘʶʱʠʡ ʧʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Java ʠ ʉ. 

ʎʠʢʣ ɻʘʨʪʥʝʨʘ ʜʣʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.10. 

 
ʈʠʩ.2.10. ʍʘʡʧ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

 

ʀʟʫʯʝʥʠʝ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʷʟʳʢʦʚ ʧʦʟʚʦʣʷʝʪ ʦʚʣʘʜʝʪ ɹʙʘʟʦʚʳʤʠ ʧʦʥʷʪʠʷʤʠ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʦʩʥʦʚʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʧʝʨʝʤʝʥʥʳʝ, ʪʠʧʳ, ʚʦʟʚʨʘʱʘʝʤʳʝ 

ʟʥʘʯʝʥʠʷ, ʤʝʪʦʜʳ, ʬʫʥʢʮʠʠ, ʚʳʨʘʞʝʥʠʷ, ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʠ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ, 

ʘʣʛʦʨʠʪʤʳ, ʧʦʪʦʢʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ. 
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ʉ++ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 

ʫʧʨʘʚʣʝʥʠʷ ʞʝʣʝʟʦʤ. ʆʥ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʠʟʢʦʫʨʦʚʥʝʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʧʦʵʪʦʤʫ ʧʦʜʭʦʜʠʪ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʜʨʘʡʚʝʨʦʚ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʗʟʳʢ ʉ# ʩʦʟʜʘʥ ʧʦ ʦʙʨʘʟʫ ʠ ʧʦʜʦʙʠʶ Java, ʪʦʣʴʢʦ ʩ ʩʠʥʪʘʢʩʠʩʦʤ ʙʣʠʞʝ ʢ ʉ++. 

ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʜ 

ʧʣʘʪʬʦʨʤʳ NET.Framework ʠ Windows. 

JavaScript ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ. ɿʘ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʝʨʚʠʩʘ ʥʘ 

ʥʝʤ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʨʠʣʦʞʝʥʠʡ ʤʘʩʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ (ʢ 2018 ʛʦʜʫ 

ʦʢʦʣʦ 1 ʤʣʥ.). 

ʗʟʳʢ Python ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʢʘʢ ʙʳʩʪʨʳʡ, ʥʘʜʝʞʥʳʡ ʠ ʧʣʘʪʬʦʨʤʝʥʥʦ 

ʥʝʟʘʚʠʩʠʤʳʡ ʷʟʳʢ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʣʫʯʰʠʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʘʤʠ. 

ʊʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʙʳʩʪʨʦ ʧʝʨʝʭʦʜʪ̫ ʦʪ ʤʦʜʝʣʠ, ʢʦʛʜʘ ʘʥʘʣʠʪʠʢʘʤ 

(ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ) ʧʨʠʭʦʜʠʪʩɹʷ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʢʦʜʠʨʦʚʱʠʢʘʤʠ ʇʆ 

ʧʨʠʣʦʞʝʥʠʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢ ʀʀ ʤʦʜʝʣʠ, 

ʢʦʛʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʫʷ 

ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʢʦʜʳ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʘʢ ʫʩʣʫʛʘ ʀʀ. ʕʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʘʥʘʣʠʪʠʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ, ʘ ʪʘʢʞʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʀʀ-ʬʫʥʢʮʠʦʥʘʣʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʟʘʜʘʯʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʵʪʦʤʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʤr ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ  

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʢ ʩʘʤʦʤʫ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ, 

ʘʚʪʦʤʘʪʠʟʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ. 

ʊʘʢʘ̫ ʚʳʠʛʨʳʰʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʘʷ 

ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʥʦ ʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠʣʦʞʝʥʠʡ, ʜʘʝʪ ʨʦʞʜʝʥʠʝ 

ʥʦʚʦʤʫ ʵʪʘʧʫ ʧʨʠʢʣʘʜʥʳʭ ʨʘʟʨʘʙʦʪʦʢ çʨʘʟʨʘʙʦʪʦʢ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦè, ʢʦʛʜʘ 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʳ ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʀʀ, ʯʪʦʙʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʦʚʳʝ ʨʝʰʝʥʠʷ. 
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ʈɸɿɼɽʃ 3. ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓɽ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ 
ʇʈʆʀɿɺʆɼʉʊɺʆʄ. ERP. MES. SCADA. CALS 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʠ ʪʘʢʦʚʳ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʚ ʪʦʤ 

ʯʠʩʣʝ ʅɻʆ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝ ʯʘʱʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. ʅʝʚʦʟʤʦʞʥʦ ʚʨʫʯʥʫʶ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ: CALS, ERP, MES ʠ ɸʉʋ ʊʇ [9-11]. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ (ɸʉ) ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, 

ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʢʘʢ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʧʨʦʮʝʩʩʘ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʦʧʝʨʘʪʦʨʫ ʦ ʚʳʭʦʜʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ) ʟʘ ʛʨʘʥʠʮʳ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ), ʪʘʢ 

ʠ ʬʫʥʢʮʠʠ ʣʦʢʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʢʘʟʘʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ, ʜʣʷ ʪʦʛʦ, ʯʪʦ ʙʳ ʥʝ ʥʘʨʫʰʘʣʠʩʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʘʥʠʮʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ɸʉ ʷʚʣʷʶʪʩʷ [13-14]: 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ (ɸʉʋ 

ʊʇ) ï ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʟʘʱʠʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʩʨʝʜʩʪʚʘʭ ʠʟʤʝʨʝʥʠʷ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʤʝʭʘʥʠʟʤʘʭ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ (ʈʉʋ) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʦʜʩʠʩʪʝʤ ʩ 

ʝʜʠʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʘʷ ʧʦʜʩʠʩʪʝʤʘ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʜʨʫʛʠʭ ʧʦʜʩʠʩʪʝʤ. ɺ ʟʘʨʫʙʝʞʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ DCS (ʘʥʛʣ. 

Distributed Control System) ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ɸʉʋ ʊʇ, ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠʟʤʝʨʝʥʠʡ ʂʀʇʠɸ ʠ ʥʘʣʠʯʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʚʳʰʝʥʥʘʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʪʘʥʜʘʨʪʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʮʝʭʘ (MES, manufacturing execution system) ï ʵʪʦ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʥʠʮʠʠʨʫʝʪ, ʥʘʧʨʘʚʣʷʝʪ, ʨʝʘʛʠʨʫʝʪ ʠ 

ʩʦʦʙʱʘʝʪ ʣʶʜʷʤ, ʫʧʨʘʚʣʷʶʱʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʦ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʝʞʠʤʝ çon-

lineè ʠ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʧʦʤʦʛʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʢʘʟʦʚ. ʕʪʦ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʮʝʭʦʚʳʤ ʫʨʦʚʥʝʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ 

ʠʟʜʝʣʠʡ ʠʣʠ ʦʢʘʟʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʫʩʣʫʛ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʢʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘ, ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ, ʚʥʫʪʨʠʟʘʚʦʜʩʢʦʝ ʜʠʩʧʝʪʯʝʨʩʢʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʥʪʨʦʣʴ 

ʩʦʙʣʶʜʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ, ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʠ ʠʩʧʨʘʚʣʝʥʠʝʤ ʙʨʘʢʦʚʘʥʥʳʭ 

ʠʟʜʝʣʠʡ, ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʩʙʦʨ ʜʘʥʥʳʭ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ (ERP/MRP II). ʕʪʦ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠ ̫ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ (ERP) ʠ 



47 
 

ʧʣʘʥʠʨʦʚʘʥʠ ̫ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ (MRP II), ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʘʟʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʢʘʜʨʘʤʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʜʫʢʮʠʠ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʫʥʢʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʩʠʩʪʝʤʳ ɻʪʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʚʩʝʦʙʲʝʤʣʶʱʝʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʜʝʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʠʩʧʦʣʥʝʥʠʠ ʧʦ ʚʩʝʤʫ ʧʨʝʜʧʨʠʷʪʠʶ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʜʫʢʮʠʠ 

CALS. ʇʝʨʚʘʷ ʯʘʩʪʴ ʘʙʙʨʝʚʠʘʪʫʨʳ CALS ï Continuous Acqusition [Support] 

(ʥʝʧʨʝʨʳʚʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ) ʦʟʥʘʯʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʭʦʜʝ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʘ, 

ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ [14]. 

ɺʪʦʨʘʷ ʯʘʩʪʴ ï Life ʉycle Support (ʧʦʜʜʝʨʞʢʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ) ï 

ʦʟʥʘʯʘʝʪ ʩʠʩʪʝʤʥʦʩʪʴ ʧʦʜʭʦʜʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʮʝʩʩʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʝʤʦʥʪʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʠ ʪ.ʜ. ʆʩʥʦʚʦʡ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 15288 ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʶ ɻʆʉʊ ʈ 57102. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

(SCADA, Supervisory Control And Data Acquisition), ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʙʦʨ 

ʜʘʥʥʳʭ ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦ-ʫʧʨʘʚʣʷʝʤʳʡ ʢʦʤʧʣʝʢʩ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩʠʩʪʝʤ 

ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ: ʫʧʨʘʚʣʝʥʠʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ (CRM); ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ (BPM); 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ (ʊʆʠʈ); ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʘʢʪʠʚʘʤ (EAM); ʨʘʩʰʠʨʝʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ (APS); ʫʧʨʘʚʣʝʥʠʝ 

ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʜʫʢʮʠʠ (PLM); ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ (LIMS). 

ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʨʦʠʪʴ ʛʠʙʢʫʶ 

ʚʝʨʪʠʢʘʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʦʣʫʯʝʥʠʝʤ ʩʚʦʜʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʚ 

ʤʘʩʰʪʘʙʘʭ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ, ʪʘʢʪʠʯʝʩʢʦʤ ʠ ʦʧʝʨʘʪʠʚʥʦʤ 

ʫʨʦʚʥʷʭ. 
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ʈʠʩ. 3.1. ʋʨʦʚʥʠ ʫʧʨʘʚʣʝʥʠʷ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʚʘʥʠʷʤʠ ʫʨʦʚʥʝʡ (ʨʠʩ.3.1), ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʙʣʘʩʪʴ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʣʠʯʘʶʱʘʷʩ̫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʯʘʩʪʦʪʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. 

ʆʧʝʨʘʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʣʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ - ʥʠʟʢʦʡ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʚʨʝʤʝʥʠ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ, ʤʝʥʝʜʞʤʝʥʪ ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʚʳʧʦʣʥʷʪʴ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʵʪʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ: 

¶ ʜʠʨʝʢʪʦʨ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ, ERP; 

¶ ʥʘʯʘʣʴʥʠʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, MES; 

¶ ʦʧʝʨʘʪʦʨ, ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, SCADA, DCS; 

¶ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢ, ʤʦʥʠʪʦʨʠʥʛ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI)

 BI; 

¶ ʤʝʥʝʜʞʝʨ, ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʤ, BPM; 

¶ ʤʝʭʘʥʠʢ, ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʊʆʠʈ, EAM; 

¶ ʤʝʥʝʜʞʝʨ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ, APS; 

¶ ʢʦʥʩʪʨʫʢʪʦʨ, ʫʧʨʘʚʣʝʥʠʝ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʠʟʜʝʣʠʷ, PLM; 

¶ ʪʝʭʥʦʣʦʛ, ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, LIMS. 

ɿʘʜʘʯʘʤʠ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

¶ ʦʧʝʨʘʪʦʨ/ʨʘʙʦʯʠʡ ʨʝʛʠʩʪʨʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʫʢʘʟʳʚʘʝʪ ʧʨʠʯʠʥʳ ʧʨʦʩʪʦʝʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʝʣʘʝʪ ʟʘʧʨʦʩʳ ʥʘ ʧʝʨʝʥʘʣʘʜʢʫ ʠ 

ʪ.ʧ., ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʚʠʜʝʪʴ ʩʚʦʶ ʚʳʨʘʙʦʪʢʫ; 

¶ ʥʘʣʘʜʯʠʢ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʥʘ ʧʝʨʝʥʘʣʘʜʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʝʛʠʩʪʨʠʨʫʝʪ 

ʬʘʢʪ ʝʸ ʦʩʫʱʝʩʪʚʣʝʥʠʷ; 

¶ ʤʘʩʪʝʨ/ʥʘʯʘʣʴʥʠʢ ʫʯʘʩʪʢʘ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘ ʫʯʘʩʪʢʝ ʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ; 

¶ ʢʦʥʪʨʦʣʸʨ ʩʣʫʞʙʳ ʢʘʯʝʩʪʚʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʦʧʝʨʘʮʠʡ; 

¶ ʜʠʩʧʝʪʯʝʨ ʚʝʜʸʪ ʦʧʝʨʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʨʫʯʥʦʤ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʨʘʙʦʪʳ ʫʯʘʩʪʢʘ; 

http://stepanovd.com/images/science/2016/1_erpmes/fig1.png
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¶ ʨʘʙʦʪʥʠʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʢʣʘʜʦʚʦʡ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʷʚʢʠ ʦʪ ʥʘʣʘʜʯʠʢʦʚ ʠ 

ʦʧʝʨʘʪʦʨʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠ ʚʦʟʚʨʘʪ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʦʩʥʘʩʪʢʠ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ SCADA, MES, ERP: 

1. ɺʚʦʜ-ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ: 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

2. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ (ʙʠʟʥʝʩ-ʣʦʛʠʢʘ). 

3. ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ (ʙʘʟʘ ʜʘʥʥʳʭ). 

ɺ ʩʠʩʪʝʤʝ ERP ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴ  ʁʧʨʝʜʧʨʠʷʪʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʯʸʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘ ʤʝʞʮʝʭʦʚʦʤ 

ʫʨʦʚʥʝ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ERP: 

¶ ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʷʤʠ (ʣʦʛʠʩʪʠʢʘ, ʩʥʘʙʞʝʥʠʝ, ʩʙʳʪ). 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʤʢʘʭ ʧʨʝʜʧʨʠʷʪʠ ̫ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 3.2. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ MES: 

1. ʆʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ: 

¶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʘʢʘʟʘʤʠ; 

¶ ʟʘʧʘʩʘʤʠ ʠ ʥʝʟʘʚʝʨʰʸʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ; 

¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ; 

¶ ʦʧʝʨʘʮʠʷʤʠ; 

¶ ʩʝʨʪʠʬʠʢʘʪʘʤʠ; 

¶ ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ; 

¶ ʨʝʮʝʧʪʘʤʠ; 

¶ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ; 

¶ ʜʦʢʫʤʝʥʪʘʤʠ; 

¶ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʦʙʳʪʠʡ; 

¶ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʜʫʢʮʠʠ. 

2. ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

3. ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ SCADA ʷʚʣʷʶʪʩʷ: 

1. ɺʠʟʫʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (HMI). 

2. ʆʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. 

3. ʋʧʨʘʚʣʝʥʠʝ ʘʚʘʨʠʡʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʠ ʩʦʙʳʪʠʷʤʠ. 

4. ɸʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʪʨʝʥʜʦʚ). 

5. ɻʝʥʝʨʘʮʠʷ ʦʪʯʸʪʦʚ. 

ʉʠʩʪʝʤʘ MES ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʥʫʪʨʠʮʝʭʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ: 

ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʩʧʠʩʘʥʠʡ ʠ ʢʦʥʪʨʦʣʷ ʠʭ ʠʩʧʦʣʥʝʥʠʷ ʥʘ ʢʘʞʜʦʤ 

ʫʯʘʩʪʢʝ, ʝʜʠʥʠʮʝ ʦʙʦʨʫʜʦʚʘʥʠʷ [15]: 

¶ ʝʞʝʜʥʝʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ ʧʦ ʫʯʘʩʪʢʘʤ ʠ ʦʪʜʝʣʴʥʳʤ ʝʜʠʥʠʮʘʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʯʸʪʦʤ ʧʣʘʥʘ ʮʝʭʘ ʥʘ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ; 

¶ ʦʧʝʨʘʪʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʫʪʦʯʥʦʛʦ ʧʣʘʥʘ ʩ ʫʯʸʪʦʤ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʚ ʮʝʭʝ 

(ʧʦʣʦʤʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʭʚʘʪʢʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʤʘʪʝʨʠʘʣʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʩʦʪʨʫʜʥʠʢʘ ʠ ʪ.ʧ.); 

¶ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʠ ʫʯʸʪ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 
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¶ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʘʣʴʥʦʡ ʟʘʛʨʫʟʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʮʝʭʘʭ; 

¶ ʩʦʢʨʘʱʝʥʠʝ ʙʫʤʘʞʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʟʘ ʩʯʸʪ ʚʝʜʝʥʠʷ ʚʥʫʪʨʠʮʝʭʦʚʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ (ʩʤʝʥʥʦ-ʩʫʪʦʯʥʳʭ ʟʘʜʘʥʠʡ, ʤʘʨʰʨʫʪʥʳʭ ʢʘʨʪ, 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʞʫʨʥʘʣʦʚ); 

¶ ʚʝʜʝʥʠʝ ʟʘʷʚʦʢ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʦʩʥʘʩʪʢʠ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʢʣʘʜʦʚʳʭ. 

ʉʠʩʪʝʤʘ SCADA ï ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʙʦʨ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʭʘʭ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉ ʝʸ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ: ʢʘʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʨʘʙʦʪʘʝʪ, ʢʘʢʦʝ 

ʚʳʢʣʶʯʝʥʦ, ʢʘʢʦʝ ʧʨʦʩʪʘʠʚʘʝʪ ʠ ʧʦ ʢʘʢʦʡ ʧʨʠʯʠʥʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʙʤʝʥʘ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ERP ʠ MES-ʩʠʩʪʝʤ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ 

ʈ ʄʕʂ 62264, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʘʪʨʠʙʫʪʦʚ ʠ ʤʦʜʝʣʝʡ 

ʠʥʪʝʛʨʘʮʠʠ. 

ɸʩʩʦʮʠʘʮʠʷ MESA (www.mesa.org) ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ MES: 

ʵʪʦ ç...ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʘʙʦʨʘ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ï ʦʪ ʟʘʢʘʟʘ 

ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʘʨʪʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʧʦʣʴʟʫʷ 

ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʠ ʪʦʯʥʳʝ ʜʘʥʥʳʝ, MES-ʩʠʩʪʝʤʘ ʠʥʠʮʠʠʨʫʝʪ, ʚʝʜʝʪ, ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʠʟʤʝʥʷʶʱʫʶʩʷ ʩʠʪʫʘʮʠʶ, ʩʦʩʪʘʚʣʷʝʪ ʦʪʯʝʪʳ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʦ ʤʝʨʝ 

ʠʭ ʧʨʦʪʝʢʘʥʠʷ. MES-ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ MESA ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʩ ʜʨʫʛʠʤʠ ʠʥʞʝʥʝʨʥʳʤʠ ʠ ʙʠʟʥʝʩ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʮʝʧʦʯʢʘʤʠ ʝʛʦ ʧʦʩʪʘʚʦʢ ʯʝʨʝʟ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠè. 

ɸʩʩʦʮʠʘʮʠʷ ʦʧʨʝʜʝʣʠʣʘ 11 ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ MES: 

1. ʂʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ (RAS, Resource Allocation and 

Status) ï ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʤʘʰʠʥʘʤʠ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʤʝʪʦʜʠʢʘʤʠ ʨʘʙʦʪ, ʤʘʪʝʨʠʘʣʘʤʠ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ) ʠ ʜʨʫʛʠʤʠ 

ʦʙʲʝʢʪʘʤʠ (ʥʘʧʨʠʤʝʨ, ʜʦʢʫʤʝʥʪʘʤʠ ʦ ʧʦʨʷʜʢʝ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʠ). ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʬʫʥʢʮʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʜʝʪʘʣʴʥʘʷ 

ʠʩʪʦʨʠʷ ʨʝʩʫʨʩʦʚ ʠ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

2. ʆʧʝʨʘʪʠʚʥʦʝ/ʜʝʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ (ODS, Operations/Detail Scheduling) ï 

ʦʧʝʨʘʪʠʚʥʦʝ ʠ ʜʝʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʠʦʨʠʪʝʪʘʭ, 

ʘʪʨʠʙʫʪʘʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠ ʩʚʦʡʩʪʚʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ, 

ʜʝʪʘʣʴʥʳʡ ʠ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʩʯʝʪ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ 

ʢʦʥʢʨʝʪʥʦʡ ʩʤʝʥʳ. 

3. ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ (DPU, Dispatching Production Units) ï ʪʝʢʫʱʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʩʣʝʞʠʚʘʥʠʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ, ʟʘʥʷʪʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʣʶʜʝʡ, ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ, 

ʦʙʲʝʤʦʚ, ʧʘʨʪʠʡ, ʢʦʥʪʨʦʣʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ. ɺ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʚʩʝ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʚʥʦʩʷʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʧʣʘʥ ʮʝʭʘ. 

4. ʋʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʤʠ (DOC, Document Control) ï ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞʜʘʪʴ ʚʳʧʫʩʢʘʝʤʦʝ 

ʠʟʜʝʣʠʝ, ʚʢʣʶʯʘʷ ʠʥʩʪʨʫʢʮʠʠ ʠ ʥʦʨʤʘʪʠʚʳ ʨʘʙʦʪ, ʩʧʦʩʦʙʳ ʚʳʧʦʣʥʝʥʠʷ, 

ʯʝʨʪʝʞʠ, ʧʨʦʮʝʜʫʨʳ ʩʪʘʥʜʘʨʪʥʳʭ ʦʧʝʨʘʮʠʡ, ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ, 
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ʟʘʧʠʩʠ ʧʘʨʪʠʡ ʧʨʦʜʫʢʮʠʠ, ʩʦʦʙʱʝʥʠʷ ʦ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ, ʧʝʨʝʜʘʯʫ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʤʝʥʳ ʢ ʩʤʝʥʝ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʩʪʠ 

ʧʣʘʥʦʚʫʶ ʠ ʦʪʯʝʪʥʫʶ ʮʝʭʦʚʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʘʨʭʠʚʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 

5. ʉʙʦʨ ʠ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ (DCA, Data Collection/Acquisition) ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ, 

ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʜʘʥʥʳʭ, 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʥʥʳʝ ʦ ʭʦʜʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʛʫʪ ʚʚʦʜʠʪʴʩʷ ʢʘʢ ʚʨʫʯʥʫʶ ʧʝʨʩʦʥʘʣʦʤ, ʪʘʢ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ 

ʟʘʜʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʠʟ ɸʉʋʊʇ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ. 

6. ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ (LM, Labor Management) ï ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʩʦʥʘʣʝ ʩ ʟʘʜʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʚʢʣʶʯʘʷ ʦʪʯʝʪʳ ʦ 

ʚʨʝʤʝʥʠ ʠ ʧʨʠʩʫʪʩʪʚʠʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʩʣʝʞʝʥʠʝ ʟʘ ʩʦʦʪʚʝʪʩʪʚʠʝʤ 

ʩʝʨʪʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʩʦʚʤʝʱʘʝʤʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ, ʪʘʢʠʝ ʢʘʢ ʚʳʧʦʣʥʝʥʠʝ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʟʦʥʳ ʨʘʙʦʪʳ. 

7. ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ (QM, Quality Management) ï ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʦ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʦʩʦʙʳʡ ʢʦʥʪʨʦʣʴ çʢʨʠʪʠʯʝʩʢʠʭ 

ʪʦʯʝʢè. ʄʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʜʝʡʩʪʚʠʷ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʩʠʪʫʘʮʠʠ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚ̫ʟʝʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʦʙʳʪʠʡ. 

8. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (PM, Process Management) ï 

ʦʪʩʣʝʞʠʚʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʚʥʝʩʝʥʠʝ ʢʦʨʨʝʢʪʠʚ ʠʣʠ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʰʝʥʠʷ ʦʧʝʨʘʪʦʨʫ 

ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʠʣʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʪʝʢʫʱʠʭ ʨʘʙʦʪ. 

9. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʬʦʥʜʘʤʠ (ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ) (MM, 

Maintenance Management) ï ʧʦʜʜʝʨʞʢʘ ʧʨʦʮʝʩʩʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʧʣʘʥʦʚʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʤʦʥʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

10. ʆʪʩʣʝʞʠʚʘʥʠʝ ʠʩʪʦʨʠʠ ʧʨʦʜʫʢʪʘ (PTG, Product Tracking and Genealogy) ï 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʛʜʝ ʠ ʚ ʢʘʢʦʤ ʧʦʨʷʜʢʝ ʚʝʣʘʩʴ ʨʘʙʦʪʘ ʩ 

ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʦʪʯʝʪ ʦ 

ʧʝʨʩʦʥʘʣʝ, ʨʘʙʦʪʘʶʱʝʤ ʩ ʵʪʠʤ ʚʠʜʦʤ ʧʨʦʜʫʢʮʠʠ, ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʮʠʠ, 

ʤʘʪʝʨʠʘʣʳ ʦʪ ʧʦʩʪʘʚʱʠʢʘ, ʧʘʨʪʠʶ, ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʪʝʢʫʱʠʝ ʫʩʣʦʚʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʤ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʠʟʜʝʣʠʷ. 

11. ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (PA, Performance Analysis) ï ʦʪʯʝʪʳ ʦ ʨʝʘʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʠ 

ʦʞʠʜʘʝʤʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʪʯʝʪʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʪʘʢʠʝ 

ʠʟʤʝʨʝʥʠʷ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʥʘʣʠʯʠʝ ʨʝʩʫʨʩʦʚ, ʚʨʝʤʷ ʮʠʢʣʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʣʘʥʫ, ʩʪʘʥʜʘʨʪʘʤ ʠ ʜʨ. 

ɺʘʞʥʦʡ ʯʝʨʪʦʡ MES-ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʴʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʟʘʢʘʟʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ: ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ ʩʘʤ ʚʳʙʠʨʘʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʬʫʥʢʮʠʠ MES-ʩʠʩʪʝʤʳ 

ʝʤʫ ʥʫʞʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ 

(ʠʥʚʝʩʪʠʮʠʡ). 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ISA-95, MES ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

¶ ʂʘʢ ʧʨʦʠʟʚʦʜʠʪʴ (ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʢ ʜʝʣʘʪʴ ʧʨʦʜʫʢʪ)? 

¶ ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ (ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ)? 

¶ ʂʦʛʜʘ ʠ ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʴ (ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ)? 

¶ ʂʦʛʜʘ ʠ ʯʪʦ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ (ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ)? 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠ ̫ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 3.2. 

 

 
ʈʠʩ.3.2. ʊʠʧʦʚʳʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʳ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ ʄʕʂ 61512 ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʘ ʦʪʩʣʝʞʠʚʘʪʴ ʢʘʞʜʦʝ ʠʟ 

ʚʦʟʤʦʞʥʳʭ 12 ʩʦʩʪʦʷʥʠʡ (ʨʠʩ.3.3). ʅʠ ʚ ʦʜʥʦʤ ʠʟ ʩʦʩʪʦʷʥʠʡ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʫʧʨʘʚʣʷʝʤʳʤ! 
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ʈʠʩ.3.3. ʉʦʩʪʦʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (BI, ERP, MES, ɸʉʋ ʊʇ) ʠ ʫʨʦʚʥʠ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ 

ʩʦʦʪʥʝʩʪʠ ʚ ʚʠʜʝ ʧʠʨʘʤʠʜʳ (ʨʠʩ.3.4), ʚ ʢʦʪʦʨʦʡ ʦʩʥʦʚʘʥʠʷ ʢʘʞʜʦʡ ʠʟ ʝʝ ʯʘʩʪʝʡ 

ʦʪʨʘʞʘʶʪ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʉʠʩʪʝʤʳ ʚʠʜʘ BI ʠ ERP 

ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ, MES-ʩʠʩʪʝʤʳ ʟʘʜʘʶʪ ʪʘʢʪʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ, ʘ ɸʉʋ ʊʇ ï ʦʧʝʨʘʪʠʚʥʳʡ. ɸʥʘʣʠʟ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ 

ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʧʦʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ. 

 
ʈʠʩ. 3.4. ʋʨʦʚʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

 

ʂʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʷ ɸʉʋʊʇ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʠʥʪʝʥʩʠʚʥʳʤ ʧʦ ʦʙʲʝʤʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʘʤʳʤ ʞʝʩʪʢʠʤ ʧʦ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʤʠʥʫʪʳ, ʩʝʢʫʥʜʳ ʠ ʜʘʞʝ ʤʠʣʣʠʩʝʢʫʥʜʳ. ɺ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʩʣʦʷ 

ɸʉʋʊʇ - ʚ SCADA-ʩʠʩʪʝʤʘʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʦʟʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

MES-ʫʨʦʚʥʷ [12]. 

http://stepanovd.com/images/science/2016/1_erpmes/fig2.png
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ʂʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʷ MES (ʦʧʝʨʘʪʠʚʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ) ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʦʪʬʠʣʴʪʨʦʚʘʥʥʫʶ ʠ ʦʙʨʘʙʦʪʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʩʪʫʧʘʶʱʫʶ ʢʘʢ ʦʪ ɸʉʋʊʇ, ʪʘʢ ʠ 

ʦʪ ʜʨʫʛʠʭ ʩʣʫʞʙ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʥʘʙʞʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʧʣʘʥʦʚʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪ.ʜ.). ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʟʜʝʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʠ ʩʚʷʟʘʥʘ ʩ ʟʘʜʘʯʘʤʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʪ.ʜ.). ʊʠʧʦʚʳʝ ʚʨʝʤʝʥʘ 

ʮʠʢʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ, ʯʘʩʳ, ʩʤʝʥʳ, ʥʝʜʝʣʠ. ʆʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ ʵʪʦʤ ʢʦʥʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, ʯʝʤ ʚʳʩʰʠʡ ʤʝʥʝʜʞʤʝʥʪ, ʚʣʘʜʝʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʝʡ 

(ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʭʦʚ, ʫʯʘʩʪʢʦʚ, ʛʣʘʚʥʳʝ ʪʝʭʥʦʣʦʛʠ, ʵʥʝʨʛʝʪʠʢʠ, 

ʤʝʭʘʥʠʢʠ ʠ ʜʨ.). ɹʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʠʚʥʳʤ ʢʦʥʪʫʨʘʤ ʫʧʨʘʚʣʝʥʠʷ MES ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ 

ʧʨʝʜʝʣʘʭ, ʜʝʣʝʛʠʨʦʚʘʥʥʳʭ ʤʝʥʝʜʞʤʝʥʪʫ ʮʝʭʘ ʧʦʣʥʦʤʦʯʠʡ. 

ʂʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʷ ERP (ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ) ʙʣʘʛʦʜʘʨʷ MES ʠ ɸʉʋ ʊʇ 

ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʨʝʰʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʟʘʜʘʯ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʜʜʝʨʞʢʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ʇʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʙʣʦʢʘ ʩʪʘʥʦʚʠʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʘʛʨʝʛʠʨʦʚʘʥʥʫʶ ʫʧʨʘʚʣʷʶʱʫʶ ʠ ʦʪʯʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ERP ʩ 

ʪʠʧʦʚʳʤʠ ʚʨʝʤʝʥʘʤʠ ʢʦʥʪʨʦʣʷ ʥʝʜʝʣʷ, ʜʝʢʘʜʘ, ʤʝʩʷʮ, ʢʚʘʨʪʘʣ, ʘ ʪʘʢʞʝ çʘʚʘʨʠʡʥʳʝè 

ʩʦʙʳʪʠʡʥʳʝ ʩʠʛʥʘʣʳ, ʪʨʝʙʫʶʱʠʝ ʥʝʤʝʜʣʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚʳʩʰʝʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ BI, ERP, MES ʠ ɸʉʋ ʊʇ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʨʘʠʚʘʪʴ 

ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʠʥʪʝʛʨʘʮʠʠ 

ʚʳʧʦʣʥʷʝʪ ʩʪʨʦʛʦ ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʶ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, 

ʚʝʜʝʥʠʝ ʦʙʲʝʤʥʦ-ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʘʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʠ ʢʦʥʪʨʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ERP ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʧʨʘʚʣʝʥʠʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ, ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʜʫʢʮʠʠ ʠ 

ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʢʨʫʧʥʳʭ ʠʥʪʝʛʨʘʪʦʨʦʚ, 

ʦʙʣʘʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ɸʉʋʊʇ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ (MES, ERP) 

ʜʦʩʪʘʪʦʯʥʦ ʦʪʩʪʨʘʥʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʭʦʪʷ ʠ ʠʤʝʶʪ ʷʚʥʳʝ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ. ɹʦʣʝʝ 

ʪʦʛʦ, ʵʣʝʤʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʯʘʩʪʫʶ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ (ʦʪ ʚʚʦʜʘ ʦʙʲʝʢʪʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦ ʠʭ ʚʥʝʜʨʝʥʠʷ ʤʦʞʝʪ ʧʨʦʡʪʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ). 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ɸʉʋ ʇʇ (ERP, MRP) ʠ ɸʉʋ ʊʇ ʨʘʟʚʠʚʘʣʠʩʴ ʦʙʦʩʦʙʣʝʥʥʦ 

ʠ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʀʟʥʘʯʘʣʴʥʦ ʦʥʠ ʥʝ ʙʳʣʠ ʧʦʜʯʠʥʝʥʳ ʝʜʠʥʳʤ ʮʝʣʷʤ ʠ 

ʟʘʜʘʯʘʤ, ʦʩʪʘʚʘʣʠʩʴ ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ, ʘ ʯʘʱʝ ʥʝ 

ʩʚʷʟʘʥʥʳʤʠ ʚʦʚʩʝ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɸʉʋ ʇʇ ʠ ɸʉʋ ʊʇ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ 

ʨʘʟʚʠʚʘʣʦʩʴ ʘʚʪʦʥʦʤʥʦ ʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘʩʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠ ̫ʢʘʥʘʣʦʚ ʜʣʷ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʊʝʭʥʦʣʦʛʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ, ʥʝ 

ʫʯʠʪʳʚʘʣʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʵʪʠʭ ʩʠʩʪʝʤ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʂʦʤʤʫʪʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʦʣʴʢʦ ʩʚʦʝʤʫ ʫʨʦʚʥʶ. 
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ʇʦʷʚʣʝʥʠʝ Ethernet ʠ Web-ʪʝʭʥʦʣʦʛʠʡ ʚ ɸʉʋʊʇ ʦʙʝʩʧʝʯʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʝʜʠʥʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɽʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʚʩʝ ʚʦʧʨʦʩʳ, 

ʟʘʜʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 3.5. 

 

 
ʈʠʩ. 3.5. ɺʦʧʨʦʩʳ, ʨʝʰʘʝʤʳʝ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ 

 

ʇʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʢʘʞʜʦʛʦ ʮʝʭʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ERP ʠ ʟʘʛʨʫʞʘʝʪʩ̫  

ʚ ʩʠʩʪʝʤʫ MES. ʅʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʦʩʪʨʦʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʛʨʘʬʠʢ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʦʩʥʦʚʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ MES ʠ SCADA ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʩʪʠʪʴ ʨʘʙʦʪʫ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʧʝʨʘʪʦʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʣʫʯʘʶʪ ʟʘʜʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʣʘʥʦʤ ʮʝʭʘ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʯʝʨʪʝʞʠ ʠ 3D-

ʤʦʜʝʣʠ ʫʩʪʘʥʦʚʦʢ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʫʚʝʜʦʤʣʷʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʤʦʥʪʘ ʠ ʥʘʣʘʜʢʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʟʘʤʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʣʫʯʘʪʴ ʦʪʯʸʪʥʦʩʪʴ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ ʟʘ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʮʝʭʘ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʪʴ, ʫʧʨʘʚʣʷʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʭʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʘ ʪʘʢʞʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ 

(ʠʟʤʝʥʝʥʠʝ ʧʣʘʥʦʚ, ʟʘʜʝʨʞʢʘ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʨʝʜʳʜʫʱʠʭ, ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʧ.). 

ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠ ʮʝʭʦʚʦʤ ʫʨʦʚʥʷʭ 

ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (HMI). 
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ɺʳʜʝʣʷʶʪ ʫʧʨʘʚʣʷʶʱʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ HMI [16-

18]. ʊʘʢ SCADA ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ 

ʧʨʦʮʝʩʩʦʚ, ʚʝʩʪʠ ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʧʧʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʝʞʠʤʘʤʠ ʠʣʠ ʦʪʜʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʠʟʤʝʨʷʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʦʚ. ʇʨʠʤʝʨ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ SCADA-ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.6. 

ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʮʝʥʘʨʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʩʣʝʜʫʶʪ ʨʝʛʣʘʤʝʥʪʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

 

 
ʈʠʩ. 3.6. ʇʨʠʤʝʨ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ɸʉʋ ʊʇ 

 

MES-ʫʨʦʚʝʥʴ ʟʘʜʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʫʶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʣʘʥʠʨʦʚʘʪʴ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʘ ʜʦ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺʳʜʝʣʷʶʪ ʪʘʢʠʝ ʬʫʥʢʮʠʠ HMI MES-ʩʠʩʪʝʤ, ʢʘʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʦʧʝʨʘʪʠʚʥʦʝ/ʜʝʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʨʝʤʦʥʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʈʠʩʫʥʦʢ 3.7 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʠʤʝʨ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ MES-ʩʠʩʪʝʤ r[17]. 

http://stepanovd.com/images/science/2016/1_erpmes/fig3.png
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ʈʠʩ. 3.7. ɻʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ MES-ʩʠʩʪʝʤʳ 

 

ʋʨʦʚʝʥʴ ERP-ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʠʥʪʝʛʨʘʮʠʠ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ (ʟʘʢʫʧʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʙʳʪ), ʬʠʥʘʥʩʦʚʳʭ (ʜʝʙʠʪʦʨʳ, ʢʨʝʜʠʪʦʨʳ, 

ʙʘʥʢʠ) ʠ ʢʘʜʨʦʚʳʭ ʬʫʥʢʮʠʡ ʢʦʤʧʘʥʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʨʝʩʫʨʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ERP-ʩʠʩʪʝʤʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʚʝʜʫʪ ʦʙʨʘʙʦʪʢʫ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʩʠʩʪʝʤ OLTP (OnLine Transactional Processing). ɸʥʘʣʠʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʩʨʝʜʩʪʚʘʤʠ ERP-ʩʠʩʪʝʤ, ʚʝʜʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ OLAP (OnLine Analytical Processing), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

BI-ʩʠʩʪʝʤ (Business Intelligence). ʇʨʠʤʝʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʵʢʨʘʥʘ ʪʠʧʦʚʦʡ ERP 

ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.8. 

 

http://stepanovd.com/images/science/2016/1_erpmes/fig4.png


58 
 

 
ʈʠʩ. 3.8. ʇʨʠʤʝʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ERP-ʩʠʩʪʝʤʳ 

 

ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʫʨʦʚʥʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʦʨʤʠʨʫʝʪ 

ʝʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫ ʁʩʨʝʜʫ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʢ, ʫʨʦʚʝʥʴ ɸʉʋ ʊʇ, ʟʘʜʘʥʥʳʡ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤʠ ʣʦʛʠʯʝʩʢʠʤʠ 

ʢʦʥʪʨʦʣʣʝʨʘʤʠ, SCADA-ʩʠʩʪʝʤʘʤʠ ʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʩʙʦʨ ʠ 

ʦʙʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʙʨʘʙʦʪʘʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʫʨʦʚʝʥʴ MES-ʩʠʩʪʝʤ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ ʠ ʧʝʨʝʥʘʣʘʜʦʢ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʧʝʨʘʪʠʚʥʳʡ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʩʦʦʪʥʦʩʠʪʩʷ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ERP-ʩʠʩʪʝʤ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʢʦʤʧʘʥʠʠ. ʉʚʦʜʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʦʪʯʝʪʥʦʩʪʴ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ERP-ʫʨʦʚʥʷ, ʦʧʨʝʜʝʣʷʪ 

ʬʠʥʘʣʴʥʳʡ ʰʘʛ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʨʝʜʩʪʚʘʤʠ BI-ʩʠʩʪʝʤ (ʨʠʩ.3.9). 

ʆʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʙʦʪʫ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ERP, MES ʠ ɸʉʋ ʊʇ ʩʚʝʨʭʫ-ʚʥʠʟ, ʪʦ ERP-ʩʠʩʪʝʤʳ 

ʬʦʨʤʠʨʫʶʪ ʢʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʘ MRPII (Material 

Requirement Planning). ʉʦʟʜʘʥʥʳʡ ʧʣʘʥ, ʧʝʨʝʜʘʥʥʳʡ ʥʘ ʫʨʦʚʝʥʴ MES, ʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʠʩʘʥʠʷ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʚʦʜʠʤʳʝ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʥʘ ɸʉʋ ʊʇ ʫʨʦʚʥʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʚʦʟʤʦʞʥʳ 

ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʧʦʣʥʦʝ ʝʝ ʦʪʩʫʪʩʪʚʠʝ. ɺ ʧʦʩʣʝʜʥʝʤ 

ʩʣʫʯʘʝ ʢʘʞʜʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʝʟʘʚʠʩʠʤʦ: ʪʘʢ, ERP-ʩʠʩʪʝʤʘ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʲʝʤʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʬʠʢʩʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

MES ï ʦʙʲʝʤʥʦʛʦ/ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʘ ɸʉʋ ʊʇ 

ï ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. 
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ʈʠʩ.3.9. ʇʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ 

 

ʂ ʩʠʩʪʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʪʥʦʩʷʪ ʧʨʠʣʦʞʝʥʠʷ, ʦʪʚʝʯʘʶʱʠʝ [16]: 

¶ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ ʣʶʜʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʨʘʤʢʘʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ; 

¶ ʭʨʘʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ; 

¶ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʩʚʷʟʴ ʩʠʩʪʝʤ ERP, MES ʠ SCADA/DCS. 

ɺ ʄɽS ʩʠʩʪʝʤʝ ʩʫʙʲʝʢʪʦʤ ʠʣʠ ʣʠʮʦʤ, ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ, ʷʚʣʷʝʪʩʷ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʮʝʭʘ ʠʣʠ ʦʪʜʝʣʝʥʠʷ ɸʉʋ ʊʇ. ɿʘʜʘʯʠ ʵʪʦʛʦ ʫʨʦʚʥʷ - ʫʧʨʘʚʣʝʥʠʝ 

ʧʦʜʯʠʥʝʥʥʳʤʠ ɸʉʋ ʊʇ, ʣʦʛʠʩʪʠʢʦʡ ʠ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ. ʊʘʢʞʝ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʵʪʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʨʘʙʦʪʳ ʚʩʝʭ 

ʧʦʜʯʠʥʝʥʥʳʭ MES ɸʉʋ ʊʇ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ERP ʠ MES ʩʠʩʪʝʤ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.10. 
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ʈʠʩ. 3.10. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ERP ʠ MES-ʩʠʩʪʝʤ 

 

ʆʙʳʯʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦ. ʀʟʚʝʩʪʥʘ ʥʝʛʘʪʠʚʥʘʷ ʪʝʥʜʝʥʮʠʷ. ʀʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʜʚʠʛʘ 

ʚʨʝʤʝʥʠ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʙʦʩʘʙʣʠʚʘʝʪʩʷ ʠ ʨʘʙʦʪʘʝʪ ʚ ʟʘʢʨʳʪʦʤ 

ʦʪ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʨʝʞʠʤʝ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɼʣʷ 

ʦʩʣʘʙʣʝʥʠʷ ʵʪʦʡ ʪʝʥʜʝʥʮʠʠ ʀʊ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʜʩʪʨʘʠʚʘʶʪ ʝʝ ʟʘ ʩʯʝʪ ʧʦʜʜʝʨʞʢʠ 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʟʚʨʘʱʘʪʴ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʦʩʥʦʚʥʳʤʠ ʠ ʧʝʨʝʤʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʧʦʜʣʝʞʘʱʠʤʠ ʠʥʪʝʛʨʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʧʦʟʠʮʠʠ, ʩʧʝʮʠʬʠʢʘʮʠʠ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʧʨʦʯʠʝ ʦʙʲʝʢʪʳ. ʀʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʟʘʪʨʘʛʠʚʘʝʪ ʚʦʧʨʦʩʳ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʙʠʟʥʝʩ ʦʙʲʝʢʪʦʚ, ʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʨʘʟʤʝʨʥʦʩʪʝʡ, ʢʨʦʤʝ ʪʦʛʦ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʠ ʧʦʨʷʜʦʢ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ʇʨʦʙʣʝʤʘ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʝʜʠʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪ ʦʙʲʝʜʠʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʜʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʦʙʲʝʜʠʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚʩʝʭ ʫʨʦʚʥʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ [18]. 

ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ, ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʠʥʪʝʛʨʘʮʠʠ ERP ʠ MES ʩʠʩʪʝʤ 

ʩʚʷʟʘʥʦ ʩ ʚʦʧʨʦʩʦʤ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ɿʘʜʘʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʠʥʪʝʛʨʘʮʠʶ: ʚʳʙʨʘʪʴ ʪʝʭʥʦʣʦʛʠʶ 

ʠʥʪʝʛʨʘʮʠʠ, ʟʘʜʘʪʴ ʤʘʩʪʝʨ-ʩʠʩʪʝʤʫ ʚʝʜʝʥʠʷ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʢʪʳ ʤʠʛʨʘʮʠʠ ʠ 

ʧʨʘʚʠʣʘ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʪʝʨʬʝʡʩʦʚ ʦʙʤʝʥʘ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʩʨʝʜ. 

ʀʥʪʝʨʬʝʡʩ ʚʳʧʦʣʥʷʝʪ ʵʢʩʪʨʘʢʮʠʶ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʜʘʥʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʘ ï 

ʧʝʨʝʜʘʯʫ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʫ ʧʦʣʫʯʘʪʝʣʷ. ʄʘʩʪʝʨ ʩʠʩʪʝʤʦʡ ʧʦ 

ʚʝʜʝʥʠʶ ʦʩʥʦʚʥʳʭ ʜʘʥʥʳʭ ʯʘʱʝ ʚʩʝʛʦ ʥʘʟʥʘʯʘʝʪʩʷ ERP: ʩʦʟʜʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʠ 

ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭ ʚʝʜʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ ʚ ERP-ʩʠʩʪʝʤʝ, MES-ʩʠʩʪʝʤʘ ʪʦʣʴʢʦ 
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ʠʩʧʦʣʴʟʫʝʪ ʵʪʠ ʜʘʥʥʳʝ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʟʤʝʥʝʥʠʷ. ɻʘʨʤʦʥʠʟʘʮʠʷ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʚʝʜʝʥʠʷ (ʪʠʧ ʠ ʨʘʟʤʝʨʥʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ 

ʚ ʜʨʦʙʥʦʡ ʯʘʩʪʠ), ʢʦʪʦʨʳʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʧʨʦʮʝʜʫʨʘʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʆʙʤʝʥ ʠ ʭʨʘʥʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʚʝʜʝʪʩʷ ʧʦ ʩʭʦʞʝʡ ʩʭʝʤʝ, ʦʜʥʘʢʦ ʠʭ 

ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴʩʷ ʢʘʢ ʠʟ ERP, ʪʘʢ ʠ MES-ʩʠʩʪʝʤʳ. ʈʝʘʣʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʢʫʤʝʥʪʘʤʠ ʚʝʜʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ERP-ʩʠʩʪʝʤʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʝʢʪʦʚ 

ʩʠʩʪʝʤʳ MES ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʬʫʥʢʮʠʷʤʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʮʝʭʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʢʘʟʦʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠʥʬʦʨʤʘʮʠʶ, 

ʚʢʣʶʯʘʷ ʜʘʪʳ, ʩʪʘʪʫʩʳ ʠ ʢʦʤʤʝʥʪʘʨʠʠ. ʉʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʘʢʘʟʳ, ʧʝʨʝʜʘʶʪʩʷ ʠʟ ERP ʚ MES-ʩʠʩʪʝʤʫ. ʅʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʘʪʫ MES-ʩʠʩʪʝʤʘ 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʢʘʟʦʚ, ʪʨʝʙʫʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʜʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʤʝʭʘʥʠʟʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʊʠʧʦʚʘʷ ʤʦʜʝʣʴ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ ʟʘʜʘʝʪʩʷ ʨʠʩʫʥʢʦʤ 

ʥʠʞʝ (ʨʠʩ.3.11). 

 

 
ʈʠʩ. 3. 11. ʄʦʜʝʣʴ ʠʥʪʝʛʨʘʮʠʠ ERP ʠ MES-ʩʠʩʪʝʤ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, MES ʫʧʨʘʚʣʷʝʪ ʪʝʢʫʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʟʘʜʘʥʥʳʝ ʩʨʦʢʠ. 

ERP ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʲʸʤʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʉʦʛʣʘʩʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʵʪʠʭ ʩʠʩʪʝʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʝʨʘʪʠʚʥʦʝ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʝ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʙʣʦʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ çʢʣʘʩʩʘ MRP IIè ʦʙʝʩʧʝʯʠʚʘʶʪ: 

¶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʜʘʞʘʤʠ; 

¶ ʦʙʲʝʤʥʦ-ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ - ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʦʡ ʠʟʜʝʣʠʡ; 
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¶ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ; 

¶ MRP - ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʘʪʝʨʠʘʣʘʭ; 

¶ CRP - ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʷʭ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʮʝʭʦʤ (ʚʦʟʤʦʞʥʦ - ʨʘʟʣʠʯʥʳʝ ʤʦʜʫʣʠ ʜʣʷ ʩʝʨʠʡʥʦʛʦ, ʟʘʢʘʟʥʦʛʦ, 

ʧʨʦʝʢʪʥʦʛʦ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚ); 

¶ ʟʘʢʫʧʢʠ; 

¶ ʬʠʥʘʥʩʳ \ ʙʫʭʛʘʣʪʝʨʠʷ; 

¶ ʬʠʥʘʥʩʦʚʳʡ ʘʥʘʣʠʟ. 

ʌʠʥʘʥʩʦʚʳʡ ʚʟʛʣʷʜ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.12 

[19]. 

 

 
ʈʠʩ.3.12. ʌʠʥʘʥʩʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ (ɸʉ ʊʆʠʈ) ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʩʪʘʥʦʚʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʣʝ ʧʦʣʦʤʢʠ 

ʠʣʠ ʦʯʝʨʝʜʥʦʡ ʧʨʦʚʝʨʢʠ ʪʝʭʥʘʜʟʦʨʘ, ʘ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʡ - ʛʠʙʝʣʴʶ ʣʶʜʝʡ ʠ ʫʛʦʣʦʚʥʳʤ 

ʥʘʢʘʟʘʥʠʝʤ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʧʨʝʜʧʨʠʷʪʠʷ. ʄʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʩʪʘʶʪ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʦʪ ʟʘʧʘʜʥʳʭ: ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝʨʘʟʫʤʥʦ 

ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʠ ʚʥʝʧʣʘʥʦʚʦ ʧʨʦʩʪʘʠʚʘʝʪ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʨʝʤʦʥʪ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʦʚ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 30%. ʉʝʛʦʜʥʷ ʚʦʧʨʦʩ ʧʨʦʩʪʦʝʚ ʠ ʘʚʘʨʠʡʥʦʩʪʠ 

ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʜʝʣʝ ʩʦʭʨʘʥʝʥʠʷ ʙʠʟʥʝʩʘ ʢʘʢ 

ʪʘʢʦʚʦʛʦ. 

ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʘʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʜʝʣʷʝʪʩʷ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʚʥʠʤʘʥʠʝ, ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘʪʨʘʪ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʣʘʥʦʚʦʡ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʨʠʩʢʦʚ ʠ ʪʨʘʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ɽɸʄ_ʊʆʠʈ. 

ʉʦʩʪʘʚʣʷʶʱʠʤ ʵʪʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʦʥʠʪʦʨʠʥʛ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʰʠʥʳ 

ʚʳʧʦʣʥʷʝʪʩʷ ʪʝʛ_ʢʘʥʘʣʘʤʠ SCADA ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʫʨʦʚʥʷ ʦʪʜʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʫʨʦʚʥʷ ʚʠʙʨʘʮʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ ʧʦʨʦʛʘʤʠ ʠ ʘʥʘʣʠʟʦʤ ʠʟʤʝʥʝʥʠʡ 

(ʨʠʩ.3.13). 
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ʈʠʩ.3.13. ʄʦʥʠʪʦʨʠʥʛ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʰʠʥʳ 
 ʘ) ʧʦʨʦʛ ʩʣʘʙʦʛʦ ʩʠʛʥʘʣʘ ʚʠʙʨʘʮʠʠ; b) ʧʦʨʦʛ ʩʨʝʜʥʝʛʦ ʩʠʛʥʘʣʘ ʚʠʙʨʘʮʠʠ; 

c) ʧʦʨʦʛ ʩʠʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʚʠʙʨʘʮʠʠ 

 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ SCADA ʷʚʣʷʶʪʩʷ: 

1. ɺʠʟʫʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (HMI). 

2. ʆʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. 

3. ʋʧʨʘʚʣʝʥʠʝ ʘʚʘʨʠʡʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʠ ʩʦʙʳʪʠʷʤʠ. 

4. ɸʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʪʨʝʥʜʦʚ). 

5. ɻʝʥʝʨʘʮʠʷ ʦʪʯʸʪʦʚ. 

ʈʘʟʣʠʯʘʶʪ ʪʝʛ- ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ SCADA. ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʣʦʞʝʥʠʷ ʪʝʛ- ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ SCADA ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

1. ʉʦʩʪʘʚʣʝʥʠʝ ʪʘʙʣʠʮʳ ʪʝʛʦʚ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʠ ʤʥʝʤʦʩʭʝʤ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʩʢʨʠʧʪʦʚ. 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʘʚʘʨʠʡʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

5. ʈʘʟʨʘʙʦʪʢʘ ʦʪʯʸʪʥʳʭ ʬʦʨʤ. 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ SCADA: 

1. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʙʠʙʣʠʦʪʝʢʠ ʰʘʙʣʦʥʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʤʥʝʤʦʩʭʝʤ ʠ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

5. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʫʟʣʘʤ (ʢʦʤʧʴʶʪʝʨʘʤ) 

ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ SCADA. 

6. ʇʨʠʚʷʟʢʘ ʧʨʠʢʣʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ. 

ʈʘʟʨʘʙʦʪʯʠʢ ɸʉʋ ʊʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ SCADA 

ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʞʝʣʝʟʘ (ʇʃʂ, PAC ʠ ʇʂ) ʠ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ 

ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʢʣʘʜʥʳʭ ʦʙʲʝʢʪʘʭ. 

ʇʨʠʢʣʘʜʥʳʝ ʦʙʲʝʢʪʳ ï ʵʪʦ ʘʢʪʠʚʳ, ʥʝʜʝʣʠʤʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʪʦʤʳ 

(ʥʘʧʨʠʤʝʨ, ʥʘʩʦʩ ʠʣʠ ʟʘʜʚʠʞʢʘ), ʠʟ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ SCADA. 

ʆʙʲʝʢʪʳ-ʧʦʪʦʤʢʠ ʥʘʩʣʝʜʫʶʪ ʩʚʦʡʩʪʚʘ ʩʚʦʠʭ ʦʙʲʝʢʪʦʚ-ʧʨʝʜʢʦʚ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʫʶ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʤʦʞʥʦ ʚʥʝʜʨʠʪʴ 

ʙʝʟ ʪʦʪʘʣʴʥʦʡ ʟʘʤʝʥʳ ʩʪʘʨʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ. ʄʠʛʨʘʮʠʶ ʥʘ 

ʥʦʚʦʝ ʞʝʣʝʟʦ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦʩʪʝʧʝʥʥʦ, ʧʦ ʤʝʨʝ ʠʟʥʦʩʘ ʩʪʘʨʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 
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ʉʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʭ ʝʛʦ 

ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ɾʎ) ʚʳʧʫʩʢʘʝʤʦʡ ʵʪʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʧʨʦʜʫʢʮʠʠ (ʨʠʩ. 

3.14). ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʝʡ ʩʦʟʜʘʝʪʩʷ, ʧʨʝʦʙʨʘʟʫʝʪʩʷ, ʭʨʘʥʠʪʩʷ ʠ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʦʜʥʦʛʦ 

ʫʯʘʩʪʥʠʢʘ ɾʎ ʢ ʜʨʫʛʦʤʫ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ CALS. 

ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʦʪʥʦʩʷʪʩʷ: 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (CAE/CAD/CAM); 

¶ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ (ʠʟʜʝʣʠʷʭ) (PDM); 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʧʨʝʜʧʨʠʷʪʠʝʤ (MRP/ERP); 

¶ ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʠ 

ʚʝʜʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ (LSA/LSAR); 

¶ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʨʘʙʦʪ (WF); 

¶ ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ (SADT) ʠ ʜʨ. 

 

 
ʈʠʩ. 3.14. ʕʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ 
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ɺʧʝʨʚʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ 

ʮʠʢʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʣʦʛʠʩʪʠʢʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʙʳʣʠ ʥʘʯʘʪʳ ʚ 80-ʭ 

ʛʦʜʘʭ. ɼʦʢʘʟʘʚ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʦʥʮʝʧʮʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘʩʴ, ʜʦʧʦʣʥʷʣʘʩʴ ʠ, ʩʦʭʨʘʥʠʚ ʥʘʯʘʣʴʥʫʶ ʘʙʙʨʝʚʠʘʪʫʨʫ (CALS) 

ʆʩʥʦʚʦʡ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ ʈ 

ʀʉʆ/ʄʕʂ 15288 ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʶ ɻʆʉʊ ʈ 57102-2016- ISO/IEC TR 

24748-2:2011 ʀʉʆ 19760-2003. 

ʉʪʘʥʜʘʨʪ ISO/IEC 15288:2002 çʉʠʩʪʝʤʥʘʷ ʠʥʞʝʥʝʨʠʷ. ʇʨʦʮʝʩʩʳ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʩʠʩʪʝʤè (ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 15288) ʟʘʜʘʝʪ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʠ ʨʘʟʚʠʪʠʷ ʩʚʷʟʝʡ ʠ ʢʦʦʧʝʨʘʮʠʠ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ, ʩʦʟʜʘʶʱʠʤʠ ʠ ʠʩʧʦʣʴʟʫʶʱʠʤʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʠʤʠ ʚ ʮʝʣʷʭ ʩʦʚʤʝʩʪʥʦʡ 

ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʨʘʙʦʪʳ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʥʦʚʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ɾʎ ʩʠʩʪʝʤ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʠʭ ʦʮʝʥʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʠ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʢʦʥʮʝʧʮʠʠ ʠ ʠʜʝʠ, ʠʤʝʶʱʠʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʥʘʯʠʥʘʷ ʦʪ ʟʘʤʳʩʣʘ ʠ ʚʧʣʦʪʴ ʜʦ ʤʦʤʝʥʪʘ 

ʩʥʷʪʠʷ ʠʭ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʦʮʝʩʩʳ ɾʎ, ʟʘʜʘʚʘʝʤʳʝ ʩʪʘʥʜʘʨʪʦʤ, ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʦʢʨʘʪʥʦ, ʤʥʦʛʦʢʨʘʪʥʦ ʠʣʠ ʨʝʢʫʨʩʠʚʥʦ, ʢʘʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʠʩʪʝʤʝ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʢ ʣʶʙʳʤ ʝʝ ʵʣʝʤʝʥʪʘʤ, ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʩʠʩʪʝʤ ʝʜʠʥʠʯʥʦʛʦ ʠ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘʜʘʧʪʠʨʫʝʤʳʭ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩ ʉɸʇʈ, ERP, MRP, MES ʠ ʜʨʫʛʠʤʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʬʦʨʤʠʨʫʶʪ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ 

ʭʘʨʘʢʪʝʨ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʦʣʠ ʵʪʦʡ ʩʠʩʪʝʤʳ. ɹʘʟʘ ʜʘʥʥʳʭ ʩʣʫʞʠʪ ʷʜʨʦʤ ʠ ʚ ʥʝʡ 

ʭʨʘʥʷʪʩʷ: 

¶ ʜʘʥʥʳʝ ʦ ʧʨʦʝʢʪʘʭ; 

¶ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʠʟʜʝʣʠʠ ʠ ʝʛʦ 

ʢʦʤʧʦʥʝʥʪʘʭ; 

¶ ʩʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʠʟʜʝʣʠʷ (ʚ ʬʦʨʤʝ ʜʨʝʚʦʚʠʜʥʦʛʦ ʛʨʘʬʘ); 

¶ ʚʝʨʩʠʠ ʠ ʚʘʨʠʘʥʪʳ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ; 

¶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʯʝʨʪʝʞʠ ʠ ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ; 

¶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ; 

¶ ʜʘʥʥʳʝ ʦ ʤʘʪʝʨʠʘʣʘʭ, ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʷʭ, ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʷʭ ʠ ʪ.ʜ.; 

¶ ʜʘʥʥʳʝ ʦ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ɺ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ ʉʋɹɼ CALS ʚʭʦʜʠʪ: 

¶ ʧʦʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ (ɹɼ); 

¶ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ (ʚ ʪ.ʯ. ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ); 

¶ ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ (ʚʚʦʜ ʥʦʚʳʭ ʜʘʥʥʳʭ ʚʟʘʤʝʥ ʫʪʨʘʪʠʚʰʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ); 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ; 

¶ ʧʦʠʩʢ ʜʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ; 

¶ ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ; 

¶ ʫʩʪʘʥʦʚʣʝʥʠʝ (ʠʟʤʝʥʝʥʠʝ) ʠ ʦʧʝʨʘʪʠʚʥʘʷ ʧʨʦʚʝʨʢʘ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʢ ʜʘʥʥʳʤ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ CALS ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʝʝ ʧʨʠʤʝʥʝʥʠʷ: 

1. ʂʦʤʧʴʶʪʝʨʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʝʨʘʮʠʡ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʚʤʝʩʪʥʦʝ ʠ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʜʘʥʥʳʭ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 
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ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʟʘ ʩʯʝʪ ʤʠʥʠʤʠʟʘʮʠʠ ʯʠʩʣʘ 

ʠ ʩʣʦʞʥʦʩʪʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʠʩʢʦʤ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʧʝʨʝʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʜʦʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʝʨʘʮʠʡ ʚ ʦʙʱʝʤ ʮʠʢʣʝ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ, ʩʦʢʨʘʱʝʥʠʝ ʩʚʷʟʘʥʥʳʭ 

ʩ ʥʠʤʠ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʵʢʦʥʦʤʠʠ. 

3. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ 

ʤʦʜʝʣʝʡ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʝʨʝʭʦʜ ʦʪ ʙʫʤʘʞʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʢ 

ʵʣʝʢʪʨʦʥʥʦʤʫ ʧʦʟʚʦʣʷʝʪ: ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʢʦʨʠʪʴ ʜʦʩʪʘʚʢʫ ʜʦʢʫʤʝʥʪʦʚ ʥʫʞʥʳʤ 

ʣʠʮʘʤ, ʦʙʝʩʧʝʯʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʦʙʩʫʞʜʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ ʚ CALS ʷʚʣʷʶʪʩʷ: 

¶ ʫʧʨʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʦʡ ʠ ʩʦʩʪʘʚʦʤ ʠʟʜʝʣʠʷ (ʥʘ ʩʭʝʤʝ ʵʪʘ ʬʫʥʢʮʠʷ ʨʘʩʢʨʳʪʘ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ); 

¶ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʨʦʣʷʤʠ ʠʩʧʦʣʥʠʪʝʣʝʡ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʜʘʥʥʳʤʠ; 

¶ ʨʝʛʠʩʪʨʘʮʠʷ ʩʪʘʪʫʩʦʚ ʜʦʢʫʤʝʥʪʦʚ ʠ ʠʭ ʠʟʤʝʥʝʥʠʡ. 

ɺ ʨʘʤʢʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʜʫʢʮʠʝʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʮʝʧʮʠʷ PLM (Product Lifecycle Management). 

ʂʦʥʮʝʧʮʠʷ PLM ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʦʟʜʘʝʪʩʷ ʝʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

(ʮʠʬʨʦʚʘʷ) ʙʘʟʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʪʨʠ ʢʨʘʝʫʛʦʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʧʨʦʜʫʢʮʠʷ-ʧʨʦʮʝʩʩʳ-

ʨʝʩʫʨʩʳ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. ʅʘʣʠʯʠʝ ʪʘʢʦʡ ʦʙʲʝʜʠʥʝʥʥʦʡ ʤʦʜʝʣʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ, ʵʬʬʝʢʪʠʚʥʦ ʫʚʷʟʳʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʧʪʠʤʠʟʠʨʫʷ ʨʝʰʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʠʟʥʝʩʘ. 

ʊʝʭʥʦʣʦʛʠʷ PLM ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʥʳʭ ʚʥʝʜʨʝʥʠʡ ʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʧʨʝʨʳʚʥʦ çCALS-ʩʦʧʨʦʚʦʞʜʘʪʴè ʧʨʦʜʫʢʮʠʶ. ʕʪʘ ʩʠʩʪʝʤʘ ʜʝʣʘʝʪ 

ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʮʠʠ ʥʘ ʣʶʙʦʡ ʝʝ ʩʪʘʜʠʠ ʜʣʷ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʢʘʢ 

ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʠ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ, ʧʦʩʪʘʚʱʠʢʦʚ, ʧʘʨʪʥʝʨʦʚ, ʘ ʪʘʢʞʝ 

ʟʘʢʘʟʯʠʢʦʚ ʠ ʢʣʠʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʨʘʩʪʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢʮʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʰʝʥʠʡ, ʫʨʦʚʝʥʴ ʨʘʙʦʪʳ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. 
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ʈɸɿɼɽʃ 4. ʀʅʊɽɻʈʀʈʆɺɸʅʅʓɽ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ 
 MATRIX, PWC, CIM 

 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʝʨʘʨʭʠʯʝʩʢʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʨʘʟʣʠʯʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠ ʚʝʨʪʠʢʘʣʴʥʫʶ ʠʥʪʝʛʨʘʮʠʠ ɸʉ (ʨʠʩ. 4.1) 

[19,23]. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ɸʉ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ 

(ʥʘʧʨʠʤʝʨ, ɸʉ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʇɸɿ, ɸʉ ʫʧʨʘʚʣʝʥʠʷ ʊʆʠʈ 

ʠ ʜʨ.), ʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ï ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ (ʥʘʧʨʠʤʝʨ, ɸʉʋ ʊʇ, ɸʉʋ ʫʧʨʘʚʣʝʥʠʷ ʮʝʭʦʤ, 

ɸʉʋ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ ʧʨʝʜʧʨʠʷʪʠʷ). 

ʎʝʣʴʶ ʠʥʪʝʛʨʘʮʠʠ ɸʉ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʧʦʩʦʙʦʚ (ʧʨʘʚʠʣ) ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ 

ʧʨʝʜʧʨʠʷʪʠʠ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʫʯʠʪʴ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ɸʪʨʠʙʫʪʘʤʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʦʙʳʯʥʦ ʚʳʙʠʨʘʶʪʩʷ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʢʘʢ ʜʠʩʢʨʝʪʥʦʩʪʴ ʦʩʠ ʚʨʝʤʝʥʠ, ʚ ʝʜʠʥʠʮʘʭ ʢʦʪʦʨʦʡ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ 

ʤʦʜʝʣʠ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʳ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʦʧʝʨʠʨʫʶʪ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʘʭ, ʘ 

ʩʠʩʪʝʤʳ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʠʤʝʶʪ ʜʝʣʦ ʩ ʙʦʣʴʰʠʤ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʀʉʇʋ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʥʷʪʠʝ ʧʠʨʘʤʠʜʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʂʘʞʜʦʝ ʩʝʯʝʥʠʝ ʪʘʢʦʡ ʧʠʨʘʤʠʜʳ ʠʤʝʝʪ ʧʣʦʱʘʜʴ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʦʙʲʝʤʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʅʘ ʚʝʨʰʠʥʝ ʵʪʦʪ ʦʙʲʝʤ 

ʤʠʥʠʤʘʣʝʥ, ʚ ʦʩʥʦʚʘʥʠʠ ï ʤʘʢʩʠʤʘʣʝʥ (ʨʠʩ.4.1). 

ɼʣʷ ʩʚʷʟʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʠʨʘʤʠʜʳ (ʫʨʦʚʝʥʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚʳʩʰʠʤ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʷ) ʩ ʩʦʙʳʪʠʷʤʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʝʝ ʦʩʥʦʚʘʥʠʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʠʩʪʝʤʳ MES), ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ. ɺ ʪʘʢʦʤ 

ʨʘʟʚʝʨʥʫʪʦʤ ʚʠʜʝ ʤʦʜʝʣʴ ʀʂʉʋ ʠʤʝʝʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʤʦʜʝʣʷʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ OSI, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʪʦʢʦʣʳ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʀʥʪʝʨʥʝʪʝ. ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʤʦʜʝʣʠ ʀʂʉʋ ʚ ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 4.1 (ʩʤ. ʪʘʢʞʝ ʪʘʙʣ. 1.1). 

 

ʊʘʙʣʠʮʘ 1.1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʦʚʥʝʡ ʤʦʜʝʣʠ ʀʂʉʋ 
 

ʋʨʦ

ʚʥʠ 
ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ 

ʆʙʨʘʙʘʪʳʚʘʝʤʳʝ 

ʜʘʥʥʳʝ 

ɼʠʘʧʘʟʦʥ 

ʚʨʝʤʝʥʠ 

4 ERP: ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʩʦʩʪʘʚʣʝʥʠʝ 

ʨʘʩʧʠʩʘʥʠʡ, 

ʣʦʛʠʩʪʠʢʘ 

ʉʋɹ ʧʨʠʣʦʞʝʥʠʷ, 

ʩʨʝʜʩʪʚʘ ʠʥʪʝʛʨʘʮʠʠ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ 

ɼʥʠ, ʥʝʜʝʣʠ, 

ʤʝʩʷʮʳ 

3 

MES: ʠʥʪʝʛʨʘʮʠʷ 

ʚʥʫʪʨʠʮʝʭʦʚʳʭ 

ʧʨʠʣʦʞʝʥʠʡ 

ʍʨʘʥʠʣʠʱʘ 

ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ,  

ʉʋɹɼ 

 

ʂʦʥʪʨʦʣʴ ʭʦʜʘ 

ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ 

ʄʠʥʫʪʳ, ʯʘʩʳ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.1 
 

ʋʨʦ

ʚʥʠ 
ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ 

ʆʙʨʘʙʘʪʳʚʘʝʤʳʝ 

ʜʘʥʥʳʝ 

ɼʠʘʧʘʟʦʥ 

ʚʨʝʤʝʥʠ 

2 SCADA: ʩʠʩʪʝʤʳ 

ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʚ 

ɸʉʋ ʊʇ 

ʋʧʨʘʚʣʝʥʠʝ ʝʜʠʥʠʮʝʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʦʜʥʠʤ 

ʧʨʦʮʝʩʩʦʤ 

ʉʝʢʫʥʜʳ, 

ʤʠʥʫʪʳ 

1 

ɹʘʟʦʚʳʝ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ  

ʂʦʥʪʨʦʣʣʝʨʳ, 

ñʧʨʦʛʨʘʤʤʥʳʝ 

ʜʘʪʯʠʢʠò 

ʉʧʦʩʦʙʥʦʩʪʴ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʥʘʯʝʥʠʝ 

ʠʟʤʝʨʷʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ 

ʟʘʜʘʥʥʳʭ ʨʘʤʢʘʭ  

ʄʠʣʣʠʩʝʢʫʥʜ, 

ʩʝʢʫʥʜʳ 

0 ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ, 

ʜʘʪʯʠʢʠ, ʩʝʥʩʦʨʳ 
ʉʝʥʩʦʨʳ 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʠʟʤʝʨʷʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʅʝʧʨʝʨʳʚʥʘʷ 

ʰʢʘʣʘ ʚʨʝʤʝʥʠ 

 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ 

(ʧʣʘʥʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʣʦʛʠʩʪʠʯʝʩʢʠʭ, ʬʠʥʘʥʩʦʚʳʭ, ʫʧʨʘʚʣʝʥʠʝʤ ʧʝʨʩʦʥʘʣʦʤ) ʚ 

ʝʜʠʥʫʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʚʩʝʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ [21]. 

 

 
ʈʠʩ.4.1. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ɸʉ ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʪʦʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ (ʜʘʪʯʠʢʦʚ ʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ɸʉʋ ʊʇ), ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʂʀʉ, ERP, MRP). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʫʧʨʘʚʣʷʪʴ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʦʙʲʝʜʠʥʷʝʪ ʜʘʥʥʳʝ, ʧʦʩʪʘʚʣʷʝʤʳʝ ʦʪʜʝʣʴʥʳʤʠ 

ʧʦʜʩʠʩʪʝʤʘʤʠ, ʜʠʩʧʝʪʯʝʨʩʢʦʤʫ ʫʨʦʚʥ ʁʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ɸʨʭʠʪʝʢʪʫʨʘ

ɺʝʨʪʠʢʘʣɹʥʘ̫ 

ʠʥʪʝʛʨʘʮʠ̫

ɻʦʨʠʟʦʥʪʘʣɹʥʘ̫ 

ʀʥʪʝʛʨʘʮʠ̫

ʉʠʛʥʘʣr 

ʧʦʣʝʚʦʛʦ ʫʨʦʚʥ̫

ERP

MES, EAM

SCADA, ʇɸɿ

ɼʘʪʯʠʢʠ, 

ʧʨʠʚʦʜr
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ʫʧʨʘʚʣʷʪʴ ʨʝʰʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʚ ʨʝʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. 

ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʝʜʠʥʳʡ ʮʝʥʪʨ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʘʱʝʥʥʳʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

¶ ʦʧʝʨʘʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ; 

¶ ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʫʢʘʟʘʥʠʡ (ʟʘʜʘʥʠʡ) ʦʪ ʚʝʨʭʥʝʛʦ (ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ) ʟʚʝʥʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ; 

¶ ʦʧʝʨʘʪʠʚʥʦʝ ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʧʦʪʦʢʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʫʢʘʟʘʥʠʷʤʠ 

ʚʳʰʝʩʪʦʷʱʝʛʦ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʦʧʝʨʘʪʠʚʥʦʝ ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

¶ ʢʦʥʪʨʦʣʴ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʦʪʜʝʣʴʥʳʤʠ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ (ʨʘʙʦʯʠʤʠ 

ʮʝʥʪʨʘʤʠ); 

¶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʙʦʝʚ, ʦʪʢʘʟʦʚ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʫʧʨʘʚʣʝʥʠʡ; 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʭʨʘʥʠʣʠʱʝ ʠ ʪ.ʧ. 

ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯʘʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʧʦʣʥʳʡ ʦʭʚʘʪ ʠʤʠ ʚʩʝʭ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ɾʎ) ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʪʦ 

ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

¶ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʀʂʉʋ 

ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ɾʎ; 

¶ ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʟʘ ʛʨʘʥʠʮʳ ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʫʯʘʩʪʥʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʳ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ ʠ ʜʘʞʝ ʩʪʨʘʥʘʭ; 

¶ ʦʩʥʦʚʥʦʡ ʩʨʝʜʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʩʝʪʴ ʧʨʝʜʧʨʠʷʪʠʷ 

ʀʥʪʨʘʥʝʪ ʠ ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ 

ʙʫʜʫʱʝʡ ʀʂʉʋ: 

¶ ʪʝʩʪʠʨʫʝʤʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʬʘʢʪʘ ʧʨʘʚʠʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ); 

¶ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘ 

ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʨʝʤʦʥʪʘ); 

¶ ʥʘʜʝʞʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ); 

¶ ʧʨʦʩʪʦʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ); 

¶ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ); 
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¶ ʟʘʱʠʱʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʪ ʚʘʥʜʘʣʦʚ ʠ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

¶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ (ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ); 

¶ ʤʦʜʠʬʠʮʠʨʫʝʤʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʨʫʛʠʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ); 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʘʩʰʠʨʷʝʤʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʘ ʚ ʩʠʩʪʝʤʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ); 

¶ ʥʘʨʘʱʠʚʘʝʤʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʟʤʝʨʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ); 

¶ ʦʪʢʨʳʪʦʩʪʴ; 

¶ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤʳ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʤʦʨʘʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ, ʜʦʩʪʠʛʘʝʤʘʷ ʧʫʪʝʤ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʚʳʙʦʨʘ ʜʦʣʛʦʞʠʚʫʱʠʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʊʘʢʠʤʠ ʟʘʜʘʯʘʤʠ ʤʦʛʫʪ ʙʳʪʴ: 

¶ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʴ ʩ 

ʘʨʭʠʚʠʨʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ); 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʚ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʠʣʠ ʙʝʟ ʥʝʝ); 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʫʧʨʘʚʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʯʝʣʦʚʝʢʘ-ʜʠʩʧʝʪʯʝʨʘ, ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʠʩʪʝʤʦʡ ʯʝʨʝʟ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ); 

¶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʝʧʨʝʨʳʚʥʘʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʠ ʵʚʦʣʶʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʤʝʶʱʘʷ ʩʚʦʠʤ 

ʠʩʭʦʜʦʤ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʨʷʜʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʣʠʰʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ, ʦʙʣʘʜʘʶʱʠʭ ʦʧʨʝʜʝʣʸʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʵʣʝʤʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʥʝʢʦʪʦʨʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʚʷʟʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪʳ 

ʦʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʫʜʫʪ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʧʦʷʚʣʝʥʠʷ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠ ʪʝʤ ʩʘʤʳʤ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. ʀʂʉʋ ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʦʞʥʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʥʦʞʝʩʪʚʘ ɸʉ 

ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʥʝ 

ʩʧʦʩʦʙʥʳ ʥʠ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʥʠ, ʪʝʤ ʙʦʣʝʝ, ʢ ʨʘʟʚʠʪʠʶ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʠʟʚʥʝ 

ʯʨʝʟʤʝʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ (ʥʘʧʨʠʤʝʨ, ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ) ʦʥʠ ʪʝʨʷʶʪ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʠ ʥʝʦʙʨʘʪʠʤʦ 

ʨʘʟʨʫʰʘʶʪʩʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʘʷ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ 

ʙʳʩʪʨʦ ʨʘʩʪʝʪ ʠ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ 

ʅɻʆ ʧʦʣʫʯʝʥʠʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ɸʉ. 

ʉʠʩʪʝʤʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʩʠʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʩʪʴ ʚʩʝʭ ɸʉ ʫʧʨʘʚʣʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ. ɿʘʢʨʳʪʳʝ ʩʠʩʪʝʤ r ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʜʦʣʞʥ rʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʡʪʠ ʢ ʩʦʩʪʦʷʥʠʶ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʥʪʨʦʧʠʝʡ ʠ ʪʝʤ ʩʘʤʳʤ ʦʩʪʘʥʦʚʠʪʴ ʨʘʟʚʠʪʠʝ (ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ) ʫʧʨʘʚʣʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʮʝʣʦʤ. 

http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F
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ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʠʩʪʝʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʪʘʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʝ ʥʝ ʜʦʣʞʥʘ ʧʨʠʚʦʜʠʪʴ ʢ ʭʘʦʩʫ, ʚʳʟʚʘʥʥʦʤʫ ʚʥʫʪʨʝʥʥʝʡ 

ʥʝʫʧʨʘʚʣʷʝʤʦʩʪʴʶ ɸʉ. 

ʆʩʥʦʚʥʳʤ ʧʨʠʝʤʦʤ ʧʦʩʪʨʦʝʥʠʷ ʦʪʢʨʳʪʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʀʂʉʋ ʩʣʫʞʠʪ 

ʧʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʀʊ-

ʧʨʦʬʠʣʷ. 

ʇʨʦʬʠʣʴ ʩʪʘʥʜʘʨʪʦʚ - ʵʪʦ çʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ (ʠ 

ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ) ʩ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʤʠ 

ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʠʣʠ ʛʨʫʧʧʳ ʬʫʥʢʮʠʡè. 

ʀʊ-ʧʨʦʬʠʣʴ ɸʉ ï ʵʪʦ ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʥʘʙʦʨ ʧʨʘʚʠʣ (ʙʘʟʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ), 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ʀʊ-ʧʨʦʬʠʣʴ ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʀʂʉʋ ʥʘ ʚʩʝʤ ʝʛʦ ʞʠʟʥʝʥʥʦʤ 

ʮʠʢʣʝ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʦʙʨʘʟʦʤ. ɽʩʣʠ ʚʩʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʧʦʩʪʘʚʣʷʝʤʳʝ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʦʬʠʣʶ, ʪʦ ʦʥʠ 

ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʝʜʠʥʦʡ ʩʨʝʜʝ, ʛʜʝ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʘʩʰʠʨʷʝʤʦʩʪʴ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʧʠʩʘʥʠʝ ʧʨʦʬʠʣʝʡ ʩʪʘʥʜʘʨʪʦʚ ʜʦʣʞʥʦ 

ʩʦʜʝʨʞʘʪʴ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ, ʢʦʪʦʨʳʭ ʭʦʪʝʣʦʩʴ ʙʳ ʜʦʩʪʠʯʴ, ʧʨʠʤʝʥʷʷ ʜʘʥʥʳʡ ʧʨʦʬʠʣʴ; 

¶ ʧʝʨʝʯʠʩʣʝʥʠʝ ʬʫʥʢʮʠʡ ʧʨʦʜʫʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʜʘʥʥʳʤ ʧʨʦʬʠʣʝʤ; 

¶ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʩʮʝʥʘʨʠʠ ʧʨʠʤʝʥʝʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʜʘʥʥʳʡ ʧʨʦʬʠʣʴ; 

¶ ʧʝʨʝʯʝʥʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʠʣʠ ʢ ʝʸ ʢʦʤʧʦʥʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʬʠʣʷ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʠʷ; 

¶ ʧʝʨʝʯʠʩʣʝʥʠʝ ʥʘʙʦʨʘ ʩʪʘʥʜʘʨʪʦʚ ʠ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

ʧʨʦʬʠʣʴ, ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʣʦʞʝʥʠʡ, ʨʝʜʘʢʮʠʡ ʠ 

ʦʛʨʘʥʠʯʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʨʨʝʢʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʩʳʣʢʠ ʥʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʪʝʩʪʦʚ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʧʨʦʬʠʣʶè. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʀʂʉʋ ʦʧʠʩʘʥʳ ʚ ʩʪʘʥʜʘʨʪʘʭ: S-88, MESɸ, S-95, 

ʆʈʉ, ODBC, SQL, CALS, PLM, PlantWeb, BACtalk ʠ ʜʨ. [20]. 

ɺʳʙʦʨ ʧʨʦʬʠʣʷ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʘ ʀʂʉʋ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʝʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʠ ʧʦʤʦʯʴ ʚ 

ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʯʠʩʣʦ ʦʰʠʙʦʢ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʠ ʪʝʤ ʩʘʤʳʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʦʪʘ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʘʞʜʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠʙʳʣʴ ʧʦʚʳʰʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʭʦʜʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʘʪʨʘʪʘʭ. ɺ ʧʨʦʮʝʩʩʝ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʧʦʣʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʢʘʞʜʳʤ ʚʭʦʜʷʱʠʤ ʩʳʨʴʝʚʳʤ ʧʦʪʦʢʦʤ ʠ ʠʩʭʦʜʷʱʠʤ 

ʧʦʣʫʬʘʙʨʠʢʘʪʥʳʤ ʧʦʪʦʢʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ: 

1. ʄʠʥʠʤʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠʩʭʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʩʪʘʚʫ ʚʳʭʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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2. ʄʠʥʠʤʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʳʨʴʷ ʨʘʟʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʭʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

3. ʄʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʠʙʦʣʝʝ ʮʝʥʥʦʡ ʚʳʭʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʳʣʴ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ: 

¶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʞʜʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

¶ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʳʭʦʜʘ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʣʦʞʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʪʨʝʙʫʶʪ ʚʳʩʦʢʫʶ 

ʪʦʯʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʨʝʮʝʧʪʫʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʥʝʨʛʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ. 

ʋʧʨʘʚʣʷʝʤʦʩʪʴ ʟʘʚʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʉʋ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʜʦʩʪʠʛʘʪʴ ʧʨʠʝʤʣʝʤʦʡ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦ ʝʩʪʴ, ʜʝʨʞʘʪʴ 

ʨʝʛʫʣʠʨʫʝʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚʩʝʛʜʘ ʚ ʧʨʝʜʝʣʘʭ ʫʢʘʟʘʥʥʳʭ ʛʨʘʥʠʮ ʦʪ ʠʭ ʫʩʪʘʥʦʚʦʯʥʳʭ, 

ʞʝʣʘʝʤʳʭ ʟʥʘʯʝʥʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʠʛʥʘʣʘ (ʥʘʨʫʰʝʥʠʷ ʨʝʞʠʤʘ, 

ʰʫʤ). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʟʘʚʦʜ ʫʧʨʘʚʣʷʝʤ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʠʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ (ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ) ʨʝʛʫʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʩʪʠʞʝʥʠʝ ʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʋʧʨʘʚʣʷʝʤʦʩʪʴ ʟʘʚʦʜʦʤ ʚ ʮʝʣʦʤ (Plant Wide Control) ʢʦʥʮʝʧʪʫʘʣʴʥʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʘʤʳʡ ʣʫʯʰʠʡ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʡ ʨʝʛʫʣʷʪʦʨ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ʆʜʥʘʢʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʚʤʝʩʪʦ ʥʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʣʦʢʘʣʴʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ, ʧʦʩʪʦʷʥʥʦ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʠ ʧʝʨʝʩʪʨʘʠʚʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

PWC-ʫʧʨʘʚʣʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ, 

ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʮʝʣʦʤ ʟʘʚʦʜʦʤ ʠ ʷʚʣʷʝʪʩʷ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ) ʧʦʜʭʦʜʦʤ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʝʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ 

ʟʘʚʦʜʝ ʚ ʮʝʣʦʤ ʥʝʦʙʭʦʜʠʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʚʳʭʦʜʷʱʘʷ ʟʘ ʨʘʤʢʠ ʢʦʥʪʨʦʣʷ ʦʪʜʝʣʴʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ɿʘʚʦʜ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʶʱʠʡʩʷ, ʝʩʣʠ ʚ ʢʘʞʜʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʜʝʨʞʘʪʴ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʜʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ 

ʧʨʝʜʝʣʘʭ ʧʨʠʝʤʣʝʤʳʭ ʛʨʘʥʠʮ. ʂʦʥʮʝʧʮʠʷ Plant Wide Control ʥʝ ʦʟʥʘʯʘʝʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʢʦʥʪʫʨʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʂʦʥʮʝʧʮʠʷ, ʩʢʦʨʝʝ ʬʠʣʦʩʦʬʠʷ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʚʦʜʘ ʚ ʮʝʣʦʤ ʩ ʫʧʦʨʦʤ ʥʘ ʢʦʤʧʨʦʤʠʩʩʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʨʝʰʝʥʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʘʞʜʦʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʠ. ʉʪʨʫʢʪʫʨʥʦʝ ʨʝʰʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚʳʙʦʨ ʠ ʨʘʟʤʝʱʝʥʠʝ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʣʦʞʝʥʠʝ ʦʙʱʝʡ ʧʨʦʙʣʝʤʳ ʥʘ 

ʙʦʣʝʝ ʤʝʣʢʠʝ ʧʦʜʟʘʜʘʯʠ (ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʨʠʪʝʨʠʘʣʴʥʦʡ ʤʝʪʨʠʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ [22]. 

ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʂʨʠʪʝʨʠʝʤ ʦʧʪʠʤʠʟʘʮʠʠ (ʠʣʠ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ) ʥʘʟʳʚʘʶʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ, ʵʢʩʪʨʝʤʫʤ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʨʝʰʝʥʠʶ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʪʝʨʤʠʥʦʚ: ʬʫʥʢʮʠʷ ʮʝʣʠ (ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ), 

ʬʫʥʢʮʠʷ ʦʪʢʣʠʢʘ, ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʜʨ. ʏʘʱʝ ʚʩʝʛʦ 

ʵʪʠ ʪʝʨʤʠʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʠʥʦʥʠʤʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʙʨʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʟʘʚʠʩʠʤʦʩʪʴ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʟʥʘʯʝʥʠʝ. 

ʇʦʥʷʪʠʝ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʜʦ ʯʝʪʢʦ ʨʘʟʣʠʯʘʪʴ ʩ ʧʦʥʷʪʠʝʤ ʮʝʣʴ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʎʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʧʨʦʜʫʢʪʘ (ʚʝʱʝʩʪʚʘ) ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʉ ʧʦʥʷʪʠʷʤʠ 

ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʚʭʦʜʥʳʤ, ʚʳʭʦʜʥʳʤ ʠ ʫʧʨʘʚʣʷʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩʠʩʪʝʤʳ. 

ɻʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘʟʳʚʘʶʪ ʪʘʢʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚʭʦʜʥʳʝ, ʚʳʭʦʜʥʳʝ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʧʘʨʘʤʝʪʨʘʤ ʩʠʩʪʝʤʳ 

(ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʢ ʫʧʨʘʚʣʷʶʱʠʡ ʧʘʨʘʤʝʪʨ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ 

ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ). ʂʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʝʝʪ ʩʤʳʩʣ, ʝʩʣʠ ʧʨʠ ʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʠ ʫʯʪʝʥʳ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʚʭʦʜʥʳʤ, ʚʳʭʦʜʥʳʤ ʠ ʫʧʨʘʚʣʷʶʱʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʩʠʩʪʝʤʳ. 

ʆʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʘʢ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ 

ʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʠʤ, ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʥʘʠʙʦʣʴʰʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠʩʭʦʜʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʪʦʚʘʨʥʳʤʠ, ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʩʪʘʣʦ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ. ɺ ʩʣʫʯʘʝ ʦʪʜʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ 

ʫʟʣʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʥʘʨʷʜʫ ʩ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝè ʢʨʠʪʝʨʠʠ. 

ʆʩʥʦʚʥʘʷ ʪʨʫʜʥʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʚʳʪʝʢʘʝʪ ʪʨʝʙʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʙʦʙʱʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʯʘʩʪʥʳʭ 

ʘʩʧʝʢʪʦʚ, ʠ ʜʣʷ ʠʭ ʦʮʝʥʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʘʢʠʝ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʠʙʳʣʴ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠ ʜʨ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʳʙʦʨʝ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ 

ʦʙ ʫʯʝʪʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʥʝʩʢʦʣʴʢʠʭ ʘʩʧʝʢʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʥʦ ʠ ʦ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʠʭ ʚ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʙʳ 

ʩʦʠʟʤʝʨʷʪʴ ʚʳʠʛʨʳʰ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʦʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʨʦʠʛʨʳʰʝʤ ʟʘ ʩʯʝʪ 

ʫʭʫʜʰʝʥʠʷ ʜʨʫʛʠʭ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʳʪʝʢʘʝʪ ʠʟ ʢʦʤʧʨʦʤʠʩʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ. ʂʦʤʧʨʦʤʠʩʩʥʳʡ ʭʘʨʘʢʪʝʨ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥ 

ʪʝʤ, ʯʪʦ ʚʘʨʴʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʧʪʠʤʫʤʘ ʧʨʠʚʦʜʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʢ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʣʠʰʴ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ 

ʙʦʣʝʝ ʧʦʣʥʦʡ ʢʦʥʚʝʨʩʠʠ ʠʩʭʦʜʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ, ʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʨʝʘʢʪʦʨʘ, ʪ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ. ʋʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ, 

ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʘʩʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 
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ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʧʦ ʫʟʣʫ ʨʘʟʜʝʣʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʧʪʠʤʘʣʴʥʳʡ ʢʦʤʧʨʦʤʠʩʩ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪ.ʧ. ʆʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʣʠ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʢʦʤʧʨʦʤʠʩʩʥʫʶ ʟʘʜʘʯʫ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ PWC, ʨʘʟʜʝʣʸʥʥʘʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4.2. ʉʣʦʠ ʚʢʣʶʯʘʶʪ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʝʜʝʣʠ), ʦʧʪʠʤʠʟʘʮʠʶ 

ʥʘʨʷʜʘ (ʜʝʥʴ), ʣʦʢʘʣʴʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʯʘʩ), 

ʧʨʦʛʥʦʟʠʨʫʶʱʠʡ ʢʦʥʪʨʦʣʴ (ʤʠʥʫʪʳ) ʠ ʨʝʛʫʣʠʨʫʶʱʠʡ ʢʦʥʪʨʦʣʴ (ʩʝʢʫʥʜʳ). ʉʣʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʳʯʥʦ ʧʦʚʪʦʨʥʦ ʚʳʯʠʩʣʷʝʪ ʥʦʚʳʝ ʟʘʜʘʥʠʝ ʪʦʣʴʢʦ ʨʘʟ ʚ ʯʘʩ, ʪʦʛʜʘ ʢʘʢ 

ʩʣʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʝʧʨʝʨʳʚʥʦ. 

 
ʈʠʩ. 4.2. ʉʣʦʠ PWC ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

 

ʉʣʦʠ ʩʚʷʟʘʥʳ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʛʦ ʟʘʜʘʥʠʷ 

(ʫʩʪʘʚʢʠ ʉɸʈ) ʚʳʯʠʩʣʷʶʪʩʷ ʚʝʨʭʥʠʤ ʩʣʦʝʤ ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʣʦʝʤ. ɺ 

ʩʪʨʫʢʪʫʨʘʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ɸʈʉ) ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʜʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

ʂʦʥʝʯʥʦ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʛʫʣʷʪʦʨ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ ʠ ʚ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ ʦʪʣʠʯʥʦ 

ʢʦʦʨʜʠʥʠʨʫʝʪ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʤʠ ʫʧʨʘʚʣʷʶʪ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʦʥʣʘʡʥ ʦʧʪʠʤʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʝʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʯʠʥʳ, ʧʦʯʝʤʫ ʪʘʢʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ, ʜʘʞʝ ʩ ʩʝʛʦʜʥʷʰʥʝʡ ʠʣʠ ʟʘʚʪʨʘʰʥʝʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ. ʆʩʥʦʚʥʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʨʠʯʠʥʘ ï ʩʪʦʠʤʦʩʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. 
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ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ ʦʜʥʠʤ ʢʦʥʪʫʨʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʫʩʣʦʞʥʷʪʴʩʷ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʢʘʩʢʘʜʳ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ 

ʚʣʦʞʝʥʳ ʠʣʠ ʝʩʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʟʘʩʪʘʚʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʦʛʠʢʫ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ. ʄʥʦʛʠʝ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʩʪʨʦʷʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʄʦʜʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʪʦʤʫ, 

ʯʪʦ ʦʥʦ ʜʘʝʪ ʵʬʬʝʢʪ ʦʢʫʧʘʝʤʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʩʪʦʪʳ ʠ/ʠʣʠ ʫʣʫʯʰʝʥʥʦʡ 

ʨʘʙʦʪʳ, ʠ ʵʪʦ ʦʙʳʯʥʦ ʙʫʜʝʪ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʣʦʷʭ ʚ ʠʝʨʘʨʭʠʠ ʢʦʥʪʨʦʣʷ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʣʠ ʠʤʝʶʱʠʭʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʭʦʣʜʠʥʛʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩ ʧʦʤʦʱʴʶ ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʩʠʩʪʝʤ ɸʉʋʊʇ (DCS & SCADA) ʠ ERP. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʟʘʤʝʪʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

(ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʮʝʣʦʤ, Plant Wide Control) ʥʝ ʧʨʦʠʟʦʰʣʦ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʚʩʝ 

ʩʚʝʣʦʩʴ ʢ ʚʥʝʜʨʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʦʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ. ʉʠʩʪʝʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʠʣʠ ʝʛʦ ʯʘʩʪʴʶ ʯʘʩʪʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʚʳʧʦʣʥʷʶʪ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ. 

ʇʨʠʤʝʨʦʤ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʀʂʉʋ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ Matrix [21,24]. ʆʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ: 

¶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, ʮʝʭʘʤʠ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ; 

¶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʮʝʭʦʚ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʀʂʉʋ Matrix ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʩʙʦʨʘ, ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʙʳʪʠʡʥʦʛʦ (ʩʠʪʫʘʮʠʦʥʥʦʛʦ) ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʦʩʥʦʚʘʥʘ ʥʘ ʟʥʘʥʠʷʭ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʦʙʣʘʩʪʠ 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ). ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ, ʧʦʟʚʦʣʷʶʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ ʬʫʥʢʮʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʀʂʉʋ Matrix. 

ʊʘʙʣʠʮʘ 1.3 
ʈʝʘʣʠʟʫʝʤʳʝ ɸʉ Matrix 

 

ʉʦʢʨʘʱʝʥʥʦʝ ʥʘʟʚʘʥʠʝ 

ʩʠʩʪʝʤʳ 

ʆʧʠʩʘʥʠʝ  

ɸʉʆɼʋ, MES ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ɸʉɼʋʕ  ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ 

ʊʆʠʈ, ʉʄʄS 

ɽɸʄ  

ʉʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʦʚ  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ 

ʉʇʇʈ, DSS ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ  

ʊʨʝʥʘʞʝʨ  ʊʨʝʥʘʞʝʨʥʳʡ ʢʦʤʧʣʝʢʩ (ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʮʝʭʦʚ)  

 

ʀʂʉʋ Matrix ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ, ʧʦʤʠʤʦ ʬʫʥʢʮʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ MES ʩʠʩʪʝʤʳ, 

ʤʥʦʛʦ ʬʫʥʢʮʠʡ ʠʟ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʥʝ ʪʦʣʴʢʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʭʦʣʜʠʥʛʘʤʠ, ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 
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ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʦʙʦʨʫʜʦʚʘʥʠʝ/ʧʣʘʪʬʦʨʤʳ ʦʪ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʦʙʣʘʜʘʝʪ 

ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ ʬʫʥʢʮʠʡ ɸʉʆɼʋ (MES & APS & EAM). 

ʀʥʪʝʛʨʘʮʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʚ ʀʂʉʋ Matrix ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʩʪʝʤ ʠ ʧʦʜʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʟʘʢʫʧʣʝʥʥʳʭ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʫ ʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʏʘʩʪʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʦʙʦʩʦʙʣʝʥʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 

ʯʪʦ ʧʦʥʠʞʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʮʝʣʦʤ. ʏʘʩʪʴ ʩʠʩʪʝʤ ʪʨʝʙʫʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ. 

ʈʘʟʦʙʱʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʯʘʩʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ 

ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʮʝʭʘ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʠ ʦʰʠʙʢʘʤ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʥʝʧʦʣʘʜʦʢ [25]. 

Matrix ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʥʦʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʧʦʜʩʠʩʪʝʤʳ ɸʉʋʊʇ 

(DCS & SCADA), ʩʠʩʪʝʤʳ ʚʠʜʝʦʢʦʥʪʨʦʣʷ, ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠ ʜʨ. ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ 

ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

Matrix ï ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ, 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʢʘʟʯʠʢʦʤ, ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʤʦʜʫʣʝʡ ʠ ʠʭ ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤʳ (ʟʘʢʘʟʯʠʢʘ) Matrix ʩ ʦʜʠʥʘʢʦʚʳʤ ʫʩʧʝʭʦʤ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʪʝʭʥʦʣʦʛʦʚ, ʤʝʭʘʥʠʢʦʚ, ʵʥʝʨʛʝʪʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʂʀʇʠɸ ʠʣʠ 

ʣʶʙʫʶ ʢʦʤʙʠʥʘʮʠʶ ʥʘʟʥʘʯʝʥʠʡ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʀʂʉʋ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʚʝʜʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠʟ ʨʝʛʣʘʤʝʥʪʦʚ ʠ ʠʥʩʪʨʫʢʮʠʡ, ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʬʦʨʤʳ 

ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʬʦʨʤʳ ʧʦ ʧʝʨʩʦʥʘʣʫ ʩ ʫʯʝʪʦʤ ʩʚʝʜʝʥʠʡ ʦ ʢʘʞʜʦʤ ʠʟ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʚʩʝʭ ʨʘʙʦʪʥʠʢʦʚ, ʚʢʣʶʯʘʷ ʦʙʭʦʜʯʠʢʦʚ ʠ ʦʧʝʨʘʪʦʨʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʢ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʘʙʦʨ ʤʦʜʫʣʝʡ Matrix, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 4.3. 
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ʈʠʩ. 4.3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ 

 

ɿʜʝʩʴ ʤʦʜʫʣʴ ʄʉ ʷʚʣʷʝʪʩʷ WWW-ʧʦʨʪʘʣʦʤ ʩʠʩʪʝʤʳ. ʄʦʜʫʣʴ DPU 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʙʦʪʥʠʢʦʚ ʮʝʭʘ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʥʞʠʨʦʚʘʥʠʝ ʠ ʘʜʨʝʩʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʠ ʩʦʦʙʱʝʥʠʡ, ʩ ʫʯʝʪʦʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʦʜʯʠʥʝʥʥʦʩʪʠ 

ʨʘʙʦʪʥʠʢʦʚ. ʆʩʥʦʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ DPU ʷʚʣʷʶʪʩʷ ʜʠʩʧʝʪʯʝʨ ʮʝʭʘ ʠʣʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ, ʦʧʝʨʘʪʠʚʥʳʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʧʝʨʩʦʥʘʣ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʋʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʩʦʦʙʱʝʥʠʷʤʠ (ʤʦʜʫʣʴ DOC) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ 

ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʩʣʫʞʙʘʤ ʪʝʭʥʦʣʦʛʦʚ, ʤʝʭʘʥʠʢʦʚ, ʵʥʝʨʛʝʪʠʢʦʚ ʠ 

ʩʣʝʩʘʨʝʡ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʩʝ ʩʦʦʙʱʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʜʨʫʛʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʀʂʉʋ Matrix, ʚʚʝʜʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ ʨʘʩʧʦʨʷʞʝʥʠʷ ʠʣʠ 

ʫʢʘʟʘʥʠʷ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʝʭ ʫʨʦʚʥʝʡ, ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʧʦʜʩʠʩʪʝʤʫ DOC. 

ʅʘʟʥʘʯʝʥʠʝ ʤʦʜʫʣʷ ʄʄ ï ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʨʝʤʦʥʪʦʤ. ʉ ʝʛʦ 

ʧʦʤʦʱʴʶ: 

¶ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʠ ʫʧʨʘʚʣʷʝʪʩʷ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

¶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʨʝʤʦʥʪʦʚ, ʨʝʤʦʥʪʘ ʧʦ ʩʦʩʪʦʷʥʠʶ; 

¶ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʠʩʪʦʨʠʷ ʧʨʦʠʟʦʰʝʜʰʠʭ ʩʦʙʳʪʠʡ (ʦʪʢʘʟʳ, 

ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʜʨ.), ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʚʦʟʥʠʢʰʠʭ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤ. 

ʂʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʨʝʩʫʨʩʦʚ (ʤʦʜʫʣʴ RAS) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʢʦʚ ʠ ʩʣʝʩʘʨʝʡ 

ʂʀʇʠɸ ʠ ʜʨʫʛʠʭ ʘʢʪʠʚʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʄʦʥʠʪʦʨʠʥʛ ʠʭ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʣʷʝʪ 
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ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʨʦʞʜʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʝʝ ʨʘʟʚʠʪʠʝ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʘʟʥʘʯʝʥʠʝ ʤʦʜʫʣʷ QM - ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ. ʉ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ QM 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ, ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʘʯʝʩʪʚʦ ʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʢʘʯʝʩʪʚʦ 

ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʚ ʨʘʤʢʘʭ ʮʝʭʘ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦʪ ʤʦʜʫʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʥʘʣʠʟ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠʟʤʝʨʷʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʨʘʚʠʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ 

ʬʦʨʤʠʨʫʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʦʙʣʝʤ, ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʯʠʥʳ ʙʨʘʢʘ ʧʫʪʸʤ 

ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʩʚʷʟʠ ʩʠʤʧʪʦʤʦʚ, ʜʝʡʩʪʚʠʡ ʧʝʨʩʦʥʘʣʘ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʜʝʡʩʪʚʠʡ. 

ʄʦʜʫʣʴ ʩʙʦʨʘ ʠ ʘʨʭʠʚʘʮʠʷ ʜʘʥʥʳʭ DCA ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʀʂʉʋ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʀʂʉʋ ʩ ʝʝ ʧʦʤʦʱʴʶ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʦʩʚʝʥʥʳʤ ʠ 

ʜʫʙʣʠʨʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʇʨʠ ʧʨʝʨʳʚʘʥʠʷʭ ʚ ʨʘʙʦʪʝ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ ʤʝʞʜʫ 

ʮʝʭʘʤʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʮʝʥʪʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʜʣʷ ʠʩʪʦʨʠʠ ʧʨʦʮʝʩʩʘ 

ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʄʦʜʫʣʴ PM ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʜʜʝʨʞʢʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʧʝʨʘʪʦʨʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ 

ʜʝʡʩʪʚʠʡ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʪʨʝʚʦʛʘʤʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʨʦʮʝʩʩʝ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʀʂʉʋ Matrix ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ 

ʨʘʙʦʪʥʠʢʦʚ ʮʝʭʘ ʥʘ ʙʘʟʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʝʨʚʝʨ rʙʘʟ ʜʘʥʥʳʭ ʠ ʜʨʫʛʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʲʝʜʠʥʝʥʥʦʝ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʴ. 

ʂʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ Matrix ʚʩʝʭ ʫʨʦʚʥʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʮʝʭʘ. 

ɹʫʜʫʯʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʨʘʟʚʝʨʥʫʪʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʠʤʝʶʱʝʡʩʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʙʠʟʥʝʩ ʟʘʜʘʯʘʤʠ, ʀʂʉʋ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʪʴ çɽʜʠʥʦʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʠ ʦʙʝʩʧʝʯʠʪʴ ʚʳʛʦʜʫ ʚʦ 

ʤʥʦʞʝʩʪʚʝ ʘʩʧʝʢʪʦʚ: ʚ ʧʣʘʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʵʢʦʥʦʤʠʠ ʠ ʧʨʠʙʳʣʠ, ʘ 

ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʧʝʨʩʦʥʘʣʘ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʛʘʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩ 

ʪʝʢʫʱʠʤʠ ʠ ʙʫʜʫʱʠʤʠ ʟʘʜʘʯʘʤʠ, ʩʪʦʷʱʠʤʠ ʧʝʨʝʜ ʣʶʙʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ. 
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ʈɸɿɼɽʃ 5. ʂʀɹɽʈʌʀɿʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ (CPS), M2M, IIOT, BIG DATA 
 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʉʐɸ (NIST), ʦʧʨʝʜʝʣʷʝʪ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (Cyber-Physical Systems, CPS) ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʮʠʬʨʦʚʳʭ, ʘʥʘʣʦʛʦʚʳʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʣʦʛʠʢʠ 

[26-28]. 

ʊʝʨʤʠʥ CPS ʧʨʝʜʣʦʞʝʥ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʩʨʝʜʩʪʚʘʥʠ ʠʥʪʝʨʥʝʪ 

(ʠʥʪʨʘʥʝʪ). 

ʊʝʭʥʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ CPS [26]: 

1. ʈʦʩʪ ʯʠʩʣʘ ʫʩʪʨʦʡʩʪʚ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ: ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ, ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; ʫʤʥʳʝ ʜʦʤʘ ʠ ʪ.ʜ. 

2. ʀʥʪʝʛʨʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʜʦʩʪʠʛʥʫʪʴ ʥʘʠʙʦʣʴʰʝʛʦ ʵʬʬʝʢʪʘ ʧʫʪʝʤ 

ʦʙʲʝʜʠʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʙʦʣʴʰʠʝ ʩʠʩʪʝʤʳ: ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

(IoT), World Wide Sensor Net, ʫʤʥʳʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ (Smart Building 

Environment), ʦʙʦʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʙʫʜʫʱʝʛʦ. 

3. ʆʛʨʘʥʠʯʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʭ 

ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʤʘʰʠʥʳ. ʃʶʜʠ ʥʝ ʤʦʛʫʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ, 

ʪʨʝʙʫʝʤʳʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠ ʧʝʨʝʜʘʶʪ ʯʘʩʪʴ ʬʫʥʢʮʠʡ CPS, ʚʳʚʦʜʷ ʩʝʙʷ 

ʠʟ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ (human out of loop). 

ʂʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʫʩʠʣʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʥʦʚʦʛʦ ʫʨʦʚʥʷ, 

ʩʦʭʨʘʥʷʶʱʠʭ ʯʝʣʦʚʝʢʘ ʚ ʢʦʥʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ (human in the loop). 

ʂʠʙʝʨʬʠʟʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʠʥʪʝʛʨʘʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʜʘʪʯʠʢʠ, ʢʦʥʪʨʦʣʣʝʨʳ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʫʶ ʩʝʪʴ. ʇʦ ʩʫʪʠ, CPS ʷʚʣʷʝʪʩʷ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʠʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ (IOT) ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ TCP/IP-ʩʝʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ. ʆʩʥʦʚʦʡ CPS 

ʷʚʣʷʝʪʩʷ ʟʘʣʦʞʝʥʥʘʷ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ (ʮʠʬʨʦʚʦʛʦ ʠʣʠ 

(çʪʝʥʝʚʦʛʦè) ʜʚʦʡʥʠʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʘʢʪʠʚʘ), ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʵʬʬʝʢʪʠʚʥʫʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʘʢʪʠʚʘ ʚ ʮʝʣʦʤ. 

ʂʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (CPS) ʠʣʠ (ʂʌʉ) ï ʫʤʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʩʝʪʠ ʠʟ ʬʠʟʠʯʝʩʢʠʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪ. CPS ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʚʥʝʜʨʝʥʠʷ, ʩʦʟʜʘʶʱʠʡ ʧʫʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʩʝʢʪʦʨʦʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ [29]. ɺ ʯʠʩʣʝ ʵʪʠʭ ʩʝʢʪʦʨʦʚ NIST ʫʢʘʟʳʚʘʝʪ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʨʘʥʩʧʦʨʪ, ʵʥʝʨʛʝʪʠʢʫ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ʇʦʥʷʪʠʝ ʂʌʉ ʷʚʣʷʝʪʩʷ ʚʩʝʦʙʲʝʤʣʶʱʠʤ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʷʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʘ ʂʌʉ. 

ʇʦʵʪʦʤʫ ʢ ʢʘʪʝʛʦʨʠʠ ʂʌʉ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʠ 

ʢʦʥʮʝʧʮʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʢʘʢ ʤʠʥʠʤʫʤ ʪʘʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʝʭʥʠʢʠ: 

¶ ʨʦʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ çʫʤʥʳʝè ʨʦʙʦʪʳ; 
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¶ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʳʡ (ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ) ʀʥʪʝʨʥʝʪ); 

¶ ʚʳʩʦʢʦʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʠ ʚʳʩʦʢʦʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʪʨʘʥʩʧʦʨʪ; 

¶ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ; 

¶ çʫʤʥʳʡ ʛʦʨʦʜè; 

¶ çʫʤʥʳʝè ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʦʜ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʦʥʠʤʘʶʪ ʧʦʵʪʘʧʥʦʝ ʨʘʩʰʠʨʝʥʥʦʝ 

ʚʥʝʜʨʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ/ʦʙʲʝʢʪʳ ʠ ʚ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ) ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ: ʜʝʪʩʢʠʝ ʠʛʨʫʰʢʠ, 

ʙʳʪʦʚʳʝ ʧʨʠʙʦʨʳ, ʦʩʥʘʱʸʥʥʳʝ ʤʠʢʨʦʯʠʧʘʤʠ, ʩʣʦʞʥʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʘʤʦʫʧʨʘʚʣʷʝʤʦʩʪʴ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʦ- 

ʘʧʧʘʨʘʪʥʳʭ ʩʪʨʫʢʪʫʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʫʝʪʩʷ ʧʝʨʝʭʦʜ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʩʘʤʦʡ ʪʝʭʥʠʢʝ. ʕʪʦ ʚʝʜʸʪ ʢ ʛʣʦʙʘʣʴʥʳʤ ʧʝʨʝʤʝʥʘʤ ï ʦʙʨʝʪʝʥʠʶ 

ʠʩʢʫʩʩʪʚʝʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʪʝʭʥʦʩʬʝʨʦʡ, ʩʪʘʥʦʚʷʱʝʡʩʷ ʣʦʢʦʤʦʪʠʚʦʤ ʟʝʤʥʦʡ 

ʵʚʦʣʶʮʠʠ. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʧʦʷʚʣʝʥʠʝ ʫʤʥʦʡ ʪʝʭʥʠʢʠ, 

ʚ̫ʣʷʝʪʩʷ ʧʩʠʭʦʬʠʟʠʯʝʩʢʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. 

ʉʯʠʪʘʝʪʩʷ çéʯʪʦ ʚ ʩʝʛʦʜʥʷʰʥʝʤ ʤʠʨʝ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ 
ʪʝʭʥʠʢʠ ʚ ʧʩʠʭʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʧʨʦʠʟʦʰʣʦ ʠʟʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʥʷʪʠʷ 

ʩʯʘʩʪʴʷ. ʇʦʜ ʩʯʘʩʪʴʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚʦ ʚʩʝʦʙʝʤʣʝʱʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʪʘʣʘ 

ʧʦʥʠʤʘʪʴʩʷ ʢʦʥʬʦʨʤʥʦʩʪʴ ʝʛʦ ʞʠʟʥʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʝʛʦ 

ʙʳʪʠʷ. ɺ ʩʬʝʨʫ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʚ ʦʛʨʦʤʥʫʶ ʚʩʝʧʦʛʣʦʱʘʶʱʫʶ 

ʚʦʨʦʥʢʫ, ʚʪʷʛʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʦʙʲʝʢʪʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʩʪʠ 

ʠʥʜʠʚʠʜʫʤʘ (ʧʝʨʝʯʝʥʴ ʢʦʪʦʨʳʭ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʪʸʪ), ʥʦ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʫʩʣʫʛʠ, ʘ ʪʘʢʞʝ ʵʥʝʨʛʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʟʨʳʚʦʦʙʨʘʟʥʳʡ 

ʧʨʦʮʝʩʩ ʫʩʣʦʞʥʝʥʠʷ ʪʝʭʥʠʢʠ, ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘè. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʚʚʠʪʠʝ ʩʣʦʞʥʦʡ ʪʝʭʥʠʢʠ ʧʦʨʦʞʜʘʝʪ ʪʨʫʜʥʦʩʪʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷʠʣʠ ʥʝʚʝʨʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʘʚʘʨʠʠ ʠ ʪʝʭʥʦʛʝʥʥʳʝ 

ʢʘʪʘʩʪʨʦʬʳ, ʚʣʝʢʫʱʠʝ ʟʘ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʫʰʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʥʦ ʠ ʣʶʜʩʢʠʝ ʞʝʨʪʚʳ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʫʤʥʳʝ ʩʫʱʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʨʦʨʳʚ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʙʫʜʫʱʝʝ. ɼʘʣʴʥʝʡʰʘʷ ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʡ 

ʪʝʥʜʝʥʮʠʠ ʥʝʠʟʙʝʞʥʦ ʚʝʜʸʪ ʢ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣ 

ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʨʘʚʥʠʤ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘ, ʘ ʩʦ ʚʨʝʤʝʥʝʤ 

ʚʝʨʦʷʪʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʠʭ ʧʨʝʚʳʩʠʪ. 

ɺ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʠʭ ʚʠʨʪʫʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʧʨʦʪʝʢʘʝʪ ʚ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʠʨʝ 

ʂʌʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʠʭ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʠʨʪʫʘʣʴʥʳʭ 

ʩʫʱʥʦʩʪʝʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʳʭ ʮʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʯʝʨʝʟ ʟʝʨʢʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ ʫʧʨʘʚʣʷʪʴ ʬʠʟʠʯʝʩʢʠʤ ʤʠʨʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʪʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʠʟʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. 
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ʇʠʣʝʥʠʝ, ʩʚʝʨʣʝʥʠʝ, ʩʚʘʨʢʘ, ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʪ.ʜ. ʧʨʦʠʩʭʦʜʷʪ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʜʝʡʩʪʚʠʷʤʠ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ. 

ʉʣʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʨʦʜʘ ʟʘʜʘʯ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʯʪʦ ʨʝʯʴ ʥʝ ʠʜʝʪ ʦ 

ʩʦʟʜʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʙʦʣʝʝ ʢʨʫʧʥʳʭ, ʯʝʤ ʩʫʱʝʩʪʚʫʶʱʠʝ, ʛʜʝ 

ʢʦʤʧʴʶʪʝʨʳ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʠʣʠ ʚʩʪʨʦʝʥʳ ʚ ʪʝ ʠʣʠ ʠʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ 

ʩʠʩʪʝʤʳ. ʉʝʛʦʜʥʷ ʩʪʘʚʠʪʩʷ ʠ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʛʘʨʤʦʥʠʯʥʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʚʫʭ 

ʪʠʧʦʚ ʩʫʱʥʦʩʪʝʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ï ʬʠʟʠʯʝʩʢʠʝ ʩʫʱʥʦʩʪʠ, ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʠʥʞʝʥʝʨʥʳʝ ʘʢʪʠʚʳ (ʤʝʭʘʥʠʯʝʩʢʠʝ, ʩʪʨʦʠʪʝʣʴʥʳʝ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʭʠʤʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ), ʘ ʩ ʜʨʫʛʦʡ ï ʠʭ ʚʠʨʪʫʘʣʴʥʳʝ, ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʦʙʨʘʟʳ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ CPS ʷʚʣʷʶʪʩʷ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ, ɸʉʋ ʊʇ, 

ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. 

ʂʦʥʮʝʧʮʠʶ ʧʦʩʪʨʦʝʥʠʷ ʂʌʉ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʟʚʠʪʠʝʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʪʝʭʥʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ, ʢʦʪʦʨʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪ.ʜ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʢʦʥʮʝʧʮʠʷ ʢʠʙʝʨʬʠʟʠʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʧʦʥʷʪʠ ̫ʬʠʟʠʢʠ ʥʝ 

ʪʦʣʴʢʦ ʩʚʷʟʘʥʥʳʭ ʩ ʝʝ ʥʦʚʤrʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʘʟʜʝʣʘʤʠ, ʥʦ ʠ ʧʦʥʷʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʟʜʘʥʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʠʥʮʠʧʳ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. 

ʂʦʥʮʝʧʮʠʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ, ʧʦʷʚʣʝʥʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫ ʩʦʟʜʘʚʘʝʤʳʭ CPS. ʎʝʣʴʶ ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʟʘ ʩʯʝʪ ʥʦʚʳʭ ʩʠʩʪʝʤʥʳʭ ʩʚʷʟʝʡ, 

ʧʦʣʫʯʝʥʠʷ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ, ʥʝ ʧʨʠʩʫʱʠʭ ʝʸ ʵʣʝʤʝʥʪʘʤ. 

ʇʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚ CPS ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ 

ʦʪʨʘʩʣʝʚʦʤʫ ʧʨʠʥʮʠʧʫ: ʚ ʅɻʆ, ʚ ʥʝʬʪʝʭʠʤʠʠ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ɻ ʥʝʨʛʝʪʠʢʝ, ʠ ʪ.ʜ. 

ʇʦ ʬʦʨʤʘʪʫ ʫʩʪʨʦʡʩʪʚ CPS ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʛʣʦʙʘʣʴʥʳʝ çʩʠʩʪʝʤʳ 

ʩʠʩʪʝʤè, ʠʭ ʦʪʜʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʜʘʪʯʠʢʠ ʠ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʦʙʲʝʢʪʳ 

ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ ʠ ʤʘʩʰʪʘʙʘ (ʦʪ ʥʘʥʦ ʨʦʙʦʪʦʚ ʜʦ ʫʤʥʳʭ ʬʘʙʨʠʢ). 

CPS ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʘʧʧʘʨʘʪʥʫʶ, ʪʘʢ ʠ ʚʠʨʪʫʘʣʴʥʫʶ (ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ) 

ʯʘʩʪʠ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʥʜʦʚ, ʘʜʜʠʪʠʚʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, 

ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʝʡ, ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʷʤʠ (VR ʠ AR), 

ʦʙʣʘʯʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ ʠ ʪ.ʜ. 

ʉʘʤ ʪʝʨʤʠʥ CPS ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢ ʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʠʣʠ ʢʦʥʮʝʧʮʠʠ (ʧʦʜʨʘʟʫʤʝʚʘʷ ʠʥʪʝʛʨʘʮʠʶ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ). 

ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ CPS ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʪʠʧʘ 

GRID (ɻʆʉʊ ʈ 55768), ʮʝʣʝʚʳʤʠ ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʠʥʪʝʛʨʘʮʠʷ, 

ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʠ ʫʩʣʫʛʘʤʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ, ʛʝʪʝʨʦʛʝʥʥʳʭ, 

ʜʠʥʘʤʠʯʝʩʢʠʭ çʚʠʨʪʫʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭè. ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʚ CPS ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IIoT), ʤʝʞʤʘʰʠʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (Machine-to-Machine, M2M), ʠ ʙʣʘʥʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (Fog ʠ Cloud 

Computing). ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʥʘ ʥʦʚʦʡ ʩʪʫʧʝʥʠ ʨʘʟʚʠʪʠʷ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʙʫʜʫʪ 

ʩʥʠʞʘʪʴʩʷ ʟʘʜʝʨʞʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ, ʠ ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʳ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ [26]. 

ɺ ʪʦʞʝ ʚʨʝʤʷ CPS - ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʸʥʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, 
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ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʘʚʪʦʥʦʤʥʦʩʪʴ ʨʘʙʦʪʳ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ. 

ʂʦʥʮʝʧʮʠʷ ʧʦʩʪʨʦʝʥʠʷ CPS ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʦʣʫʯʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʟʥʘʥʠʷ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʥʘʩʪʨʦʡʢʠ ʘʢʪʠʚʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʭ 

ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʘʢʪʠʚʳ ʩʪʘʥʦʚʷʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʠ 

ʘʚʪʦʥʦʤʥʳʤʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʚ ʟʘʜʘʥʥʳʝ ʩʨʦʢʠ, ʩ 

ʟʘʜʘʥʥʳʤʠ ʦʙʲʝʤʘʤʠ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʨʝʙʦʚʘʥʠʡ, ʧʨʠ ʥʠʟʢʠʭ 

ʟʘʪʨʘʪʘʭ ʠ ʩ ʩʦʢʨʘʱʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʢʪʠʚʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʨʝʞʠʤʘʭ ʠʭ ʨʘʙʦʪʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ 

ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ.5.1). 

ʅʘ ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ CPS ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ (Sensor 

NetWorks). ʉʝʥʩʦʨʥʳʝ ʩʝʪʠ, ʨʘʟʚʝʨʥʫʪʳʝ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʠʭ ʥʝʜʦʨʦʛʠʭ ʜʘʪʯʠʢʦʚ, 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʘʥʘʣʠʪʠʢʠ. 

ʉʫʱʥʦʩʪʴ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.1. 

 

 
ʈʠʩ. 5.1. ʉʫʱʥʦʩʪʴ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

 

ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ CPS ʷʚʣʷʶʪʩʷ [30,31]: 

1. ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʩʝʨʚʠʩʳ. ʉʝʨʚʠʩʳ CPS ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʝʨʚʠʩʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʵʪʘʣʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

2. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ. CPS ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ 

ʨʝʰʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

3. ʉʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ ʠ CPS ʦʙʲʝʜʠʥʷʪʴʩ ̫ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʱʠʭ ʧʨʦʙʣʝʤ ʠ 

ʦʙʱʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 
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4. ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʤʠʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʜʝʪʘʣʠʟʘʮʠʠ, ʦʪ ʜʘʪʯʠʢʦʚ 

ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭʝ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʚʩʝʛʦ CPS. 

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

6. ʆʙʝʩʧʝʯʝʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʤʦʜʫʣʴʥʦʩʪʠ, ʛʠʙʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʪʨʝʙʦʚʘʥʠʷʤ ʧʫʪʝʤ ʟʘʤʝʥʳ ʠʣʠ ʨʘʩʰʠʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʤʦʜʫʣʝʡ. 

7. ɺʦʟʤʦʞʥʦʩʪʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɸʣʛʦʨʠʪʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

8. ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ  (Overall 

Equipment Effectiveness, OEE). 

9. ʀʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʠ ʧʦ ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ. 

10. ɼʦʩʪʫʧ ʢ ʜʘʥʥʳʤ, ʥʘʜʝʞʥʦ ʭʨʘʥʷʱʠʤʩʷ ʚ ʦʙʣʘʢʝ ʠʣʠ ʠʥʪʨʘʩʝʪʠ. 

ʅʘ ʨʠʩʫʥʢʝ 5.2 ʧʦʢʘʟʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʥʘʟʚʘʥʥʘʷ 5C 

(connection, conversion, cyber, cognition, configuration) (ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʨʝʜʘ, 

ʢʦʥʚʝʨʩʠʷ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʶ, ʢʠʙʝʨʫʨʦʚʝʥʴ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʩʘʤʦʧʦʟʥʘʥʠʝ 

ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ, ʩʘʤʦʢʦʥʬʠʛʫʨʘʮʠʷ). 

ʅʘ ʫʨʦʚʥʝ çʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʨʝʜʘè ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʩʘʤʦʧʦʜʢʣʶʯʝʥʠʝ ʠ ʩʘʤʦʢʦʥʪʨʦʣ ɹ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʘʤʳʡ ʥʠʞʥʠʡ ʩʣʦʡ CPS ʠ ʨʝʘʣʠʟʫʝʪ ʧʝʨʚʳʡ ʰʘʛ ʢ ʜʦʩʪʠʞʝʥʠʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʘʢʪʠʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʫʤʥʳʝ ʜʘʪʯʠʢʠ, 

ʫʤʥʳʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʫʤʥʳʝ ʧʨʦʪʦʢʦʣʳ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ 

ʧʦʪʦʢʘ ʜʘʥʥʳʭ. ʋʤʥʳʝ ʂʀʇʠɸ ʨʝʘʣʠʟʫʶʪ ʩʘʤʦʥʘʩʪʨʦʡʢʫ ʠ ʩʘʤʦʢʦʥʪʨʦʣʴ ʧʦʣʝʚʦʛʦ 

ʫʨʦʚʥʷ. ɺʦʩʭʦʜʷʱʠʝ ʠ ʥʠʩʭʦʜʷʱʠʝ ʢʘʥʘʣʳ ʩʚʷʟʠ ʵʪʦʛʦ ʫʨʦʚʥʷ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʦ 

ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʧʦʣʝʚʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʝʡ ʧʨʠ ʨʝʰʝʥʠʠ 

ʪʘʢʠʭ ʢʣʶʯʝʚʳʭ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ 

(ERP), ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ (CRM) ʠ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʦʯʢʘʤʠ 

ʧʦʩʪʘʚʦʢ (SCM). 

 

 
ʈʠʩ. 5.2. 5C ʘʨʭʠʪʝʢʪʫʨʘ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 
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çʂʦʥʚʝʨʩʠʷè ï ʩʣʦʡ CPS, ʥʘ ʢʦʪʦʨʦʤ ʤʥʦʛʠʝ ʪʠʧʳ ʚʦʟʤʫʱʝʥʠʡ ʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʧʦʣʝʚʦʛʦ ʫʨʦʚʥʷ, 

ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʘʢ ʛʣʫʙʦʢʘʷ ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʠ 

ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʕʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʤʦʛʘʶʪ ʧʦʜʛʦʪʦʚʢʝ 

ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʢʘʢ ʚʳʯʠʩʣʝʥʠʝ ʦʩʪʘʚʰʝʛʦʩʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʘʢʪʠʚʘ ʠ 

ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʦʩʪʘʥʦʚʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʘ ɻʪʦʤ ʫʨʦʚʥʝ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʡ ʫʩʪʨʦʡʩʪʚ ʠ ʜʘʪʯʠʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʦʮʝʥʢʘ 

ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ ʩʘʤʦʩʦʟʥʘʥʠʝʤ. ɼʘʥʥʳʝ ʦʪ ʫʩʪʨʦʡʩʪʚ ʩ ʘʚʪʦʥʦʤʥʳʤ ʠ 

ʧʨʦʚʦʜʥʳʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʠ ʫʤʥʳʤʠ ʂʀʇʠɸ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʘʢʪʠʚʦʚ. ʀʭ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ 

ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʬʠʟʠʯʝʩʢʠʭ ʘʢʪʠʚʦʚ. 

ʅʘ ʫʨʦʚʥʝ çʂʠʙʝʨʫʨʦʚʝʥʴ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè ʢʘʞʜʘʷ ʬʠʟʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʟʜʘʝʪ ʩʚʦʡ çʜʚʦʡʥʠʢè, ʠʩʧʦʣʴʟʫʷ ʪʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʦʩʪʦʷʥʠʝ 

ʘʢʪʠʚʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʦʣʦʛʠʠ çTime-Machineè (ʩʪʘʥʜʘʨʪʥʦʡ ʬʫʥʢʮʠʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʥʘ ʚʠʨʪʫʘʣʴʥʦʤ 

ʫʨʦʚʥʝ). ɺʠʨʪʫʘʣʴʥʳʡ çʜʚʦʡʥʠʢè ʘʢʪʠʚʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ 

ʚʳʧʦʣʥʷʝʪ ʩʘʤʦʘʥʘʣʠʟ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʫʧʨʘʚʣʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʴʶ. 

ʋʨʦʚʝʥʴ çʉʘʤʦʧʦʟʥʘʥʠʝ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠè ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʩʘʤʦʦʮʝʥʢʠ 

ʥʘ ʦʩʥʦʚʘʥʠʠ çʠʥʬʦʛʨʘʬʠʯʝʩʢʦʛʦè (infographic) ʟʥʘʯʝʥʠʷ, ʩ ʮʝʣʴʶ ʫʢʘʟʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢʦʥʪʝʢʩʪʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. 

ʋʨʦʚʝʥʴ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚʳʧʦʣʥʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʚʥʝ ʘʢʪʠʚʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝʨʠʝʚ 

ʧʨʠʦʨʠʪʝʪʘ, ʨʠʩʢʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʣʠ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʢʦʥʬʠʛʫʨʠʨʦʚʘʥʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʘʢʪʠʚʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʭ ʧʦʚʝʜʝʥʠʷ. ʕʪʦ 

ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʋʨʦʚʝʥʴ çʉʘʤʦʢʦʥʬʠʛʫʨʘʮʠʷè ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʜʝʡʩʪʚʠʝ, ʚʳʧʦʣʥʷʶʱʝʝ ʜʚʠʞʝʥʠʝ ʦʪ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʘ ʢ ʬʠʟʠʯʝʩʢʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ. ʕʪʦʪ ʵʪʘʧ ʧʦʟʚʦʣʷʝʪ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʧʝʨʝʚʦʜʠʪʴ ʨʝʰʝʥʠʷ ʚ 

ʨʝʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʦʩʥʦʚʘʥʘ ʥʘ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʤʝʪʦʜʘʭ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ: ʤʝʪʦʜʘʭ ʣʠʥʝʡʥʦʛʦ ʠ ʥʝʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʦʧʪʠʤʘʣʴʥʦʛʦ, ʨʦʙʘʩʪʥʦʛʦ, ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʤʝʪʦʜʘʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ, ʤʝʪʦʜʘʭ ʬʠʣʴʪʨʘʮʠʠ ʠ ʦʮʝʥʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʡ, ʤʝʪʦʜʘʭ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʠʩʪʝʤ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ CPS ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʷʟʳʢʦʚʳʝ ʩʨʝʜʩʪʚʘ. ʈʘʟʥʳʝ ʆʉ 

ʠ ʩʨʝʜʩʪʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘʜʝʡʩʪʚʫʶʪ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʈɸʉ ï ʧʨʦʮʝʩʩʦʨʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʢʦʥʪʨʦʣʣʝʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ɼʣ̫ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ: ʫʤʥʳʝ 

ʘʛʝʥʪʳ ʄɸʉ, ʤʘʰʠʥʥʦ-ʤʘʰʠʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ M2M, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ IOT. 

ʄʝʞʤʘʰʠʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (Machine-to-Machine) ï ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʤʘʰʠʥʘʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʠʣʠ ʞʝ ʧʝʨʝʜʘʚʘʪʴ ʝʸ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʧʦʨʷʜʢʝ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʦʜʥʳʝ ʠ 
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ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʪʯʠʢʦʚ ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʨʦʡʩʪʚ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʫʨʦʚʝʥʴ ʟʘʧʘʩʦʚ, ʛʝʦʣʦʢʘʮʠʷ). ʅʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ 

ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʜʢʣʶʯʝʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʩʝʥʩʦʨʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʘ 

ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʭʨʘʥʠʣʠʱʘʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʩʪʨʘʥʩʪʚʦ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè ʠ 

ʩʝʨʚʠʩʦʚ çʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡè ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʠʣʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

çʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠè ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʩʝʛʤʝʥʪʝ, ʚ ʤʘʩʩ-ʤʘʨʢʝʪʝ, M2M ï ɻ ʣʝʢʪʨʦʥʠʢʘ, ʤʝʜʠʮʠʥʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʨʫʧʥʘʷ ʠ ʤʝʣʢʘʷ ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ. ɺ ʠʥʪʝʨʥʝʪʝ ʧʨʠʚʦʜʪ̫ʩʷ 

ʨʘʟʣʠʯʥʳʝ ʢʝʡʩʳ ʩ ʜʦʤʘʰʥʠʤʠ ʚʝʱʘʤʠ, ʢʦʪʦʨʳʝ ʫʤʝʶʪ ʦʧʦʚʝʱʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʦ 

ʩʚʦʝʤ ʩʦʩʪʦʷʥʠʠ ʠ ʥʘʤʝʨʝʥʠʷʭ. ʄʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʙʳʪʦʚʦʡ 

ʪʝʭʥʠʢʠ ʨʘʙʦʪʘʶʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʄ2ʄ çʫʤʥʦʡè ʪʝʭʥʠʢʠ. ʉʘʤʦ ʧʦʥʷʪʠʝ çʫʤʥʳʡè ʥʝ 

ʫʢʘʟʳʚʘʝʪ ʩʨʘʟʫ ʥʘ M2M. ɽʩʪʴ ʫʩʪʨʦʡʩʪʚʘ (ʠ ʵʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʙʨʘʩʣʝʪʦʚ, ʥʘʧʨʠʤʝʨ), 

ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʤʘʨʪʬʦʥʫ ʯʝʨʝʟ Bluetooth ʠ ʫʧʨʘʚʣʷʶʪʩʷ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ. 

ɼʘʥʥʳʡ ʧʨʠʤʝʨ ʥʝ M2M. M2M ï ʫ ʫʩʪʨʦʡʩʪʚʘ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʯʠʧ ʠʣʠ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʪʝʨʥʝʪʫ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʠ ʧʝʨʝʜʘʯʘ ʵʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʙʝʟ ʫʯʘʩʪʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʅʘ ʨʠʩʫʥʢʝ 5.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ 

ʧʝʨʩʦʥʘʣʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʇʦʩʨʝʜʩʪʚʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

(ʇʂ, ʧʣʘʥʰʝʪ ʠʣʠ ʪʝʣʝʬʦʥ), ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT ï Internet of Things) ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʠʥʪʝʨʬʝʡʩʘ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ 

ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. ʇʨʝʜʧʦʩʳʣʢʘʤʠ çʙʝʟʣʶʜʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘè ʷʚʣʷʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʥʘ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʇʂ, ʧʣʘʥʰʝʪ, ʪʝʣʝʬʦʥ). 

ʇʨʠʤʝʨʦʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʩʧʦʩʦʙʘ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʤ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʥʝʪ- ʫʧʨʘʚʣʝʥʠʝ 3D-

ʧʨʠʥʪʝʨʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ [32,33]. ʊʘʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʜʠʩʧʝʪʯʝʨʫ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʫʧʨʘʚʣʷʪʴ ʘʜʜʠʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʷ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʦʪ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʝʨʩʦʥʘʣʫ çʫʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

¶ ʧʦʢʘʟʘʪʝʣʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʝʛʠʩʪʨʠʨʫʝʤʝr ʩʠʩʪʝʤʦʡ 

ʚʩʪʨʦʝʥʥʳʭ ʜʘʪʯʠʢʦʚ; 

¶ ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʦʧʝʨʘʮʠʶ (ʠʩʧʨʘʚʥʦʩʪʴ/ʥʝʠʩʧʨʘʚʥʦʩʪʴ; ʥʘʣʠʯʠʝ/ʦʩʪʘʪʦʢ ʩʳʨʴʷ (ʢʦʤʧʦʥʝʥʪʦʚ), 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʧʦʪʨʝʙʥʦʩʪʴ ʟʘʤʝʥʳ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʚʳʧʦʣʥʝʥʠʝ ʨʝʛʣʘʤʝʥʪʥʳʭ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ.), ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 

ʚʩʪʨʦʝʥʥʳʭ ʜʘʪʯʠʢʦʚ (ʂʀʇʠɸ). 

ʅʘ ʩʭʝʤʝ (ʨʠʩ.5.3) ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʦʪ ʜʘʪʯʠʢʦʚ ʩʦʩʪʦʷʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʩʪʨʦʝʥʥʳʡ ʇʃʂ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʩ ʧʨʦʛʨʘʤʤʠʨʫʤʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʈɸʉ) 

ʢʦʥʪʨʦʣʣʝʨʦʤ IoT. 
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ʈʠʩ. 5.3. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤ r

 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦ ʟʘʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʇʃʂ ʬʦʨʤʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʘʤʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʦʧʝʨʘʮʠʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʜʝʪʘʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʜʝʪʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʤʘʜʘʤʠ 

ʢʦʥʪʨʦʣʣʝʨʘ IoT. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʢʦʥʪʫʨʝ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʚʳʷʩʥʠʪʴ ʧʨʠʯʠʥʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʙʦʷ (ʧʦʣʦʤʢʘ, ʥʘʨʫʰʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨ.) ʚ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʜʘʥʥʳʝ ʦʪ ʂʀʇʠɸ, ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʘʞʥʳʤʠ, ʪʘʢ 

ʢʘʢ ʦʪ ʠʩʧʨʘʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʧʘʩʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʩʳʨʴʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʟʘʚʠʩʠʪ ʫʩʧʝʭ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʡ 

ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʨʘʙʦʪʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʷʚʣʷʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʥʪʨʦʣʣʝʨ 

IoT ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʤʠ ʠ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʠʥʩʪʨʫʢʮʠʷʤʠ ʵʢʩʧʝʨʪʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʜʦʩʪʫʧʥʳʝ ʧʦ ʠʥʪʝʨʬʝʡʩʘʤ IoT. 
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ʈʠʩ. 5.4. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ çʋʤʥʦʡ ʬʘʙʨʠʢʠè 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʩʦʩʪʘʚʝ 

ʝʜʠʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ ʩʭʝʤ 

(ʪʝʭʥʦʣʦʛʠʡ) ʄ2ʄ ʠ S2S (Systems-to-Systems) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʤʝʨ ʩʭʝʤʳ çʫʤʥʘʷ 

ʬʘʙʨʠʢʘè ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 5.4. 

ʇʫʩʪʴ ʢʘʞʜʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʣʠʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʘʚʪʦʤʘʪʦʚ, 

ʚʳʧʦʣʥʷʶʱʝʛʦ ʦʧʝʨʘʮʠʠ ʩʦ ʩʙʦʨʦʯʥʳʤʠ ʝʜʠʥʠʮʘʤʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʚʪʦʤʘʪʦʚ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ: 

¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʫʩʪʘʥʦʚʢʝ ʢʦʤʧʦʥʝʥʪʦʚ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ; 

¶ ʦʧʝʨʘʮʠʠ ʩʙʦʨʢʠ ʤʦʜʫʣʷ ʠʟ ʥʘʙʦʨʘ ʜʝʪʘʣʝʡ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ɽʩʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʩ ʜʝʪʘʣʷʤʠ (ʩʙʦʨʦʯʥʳʤʠ ʝʜʠʥʠʮʘʤʠ) ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ, ʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʜʝʪʘʣʝʡ ʚ 

ʧʨʝʜʝʣʘʭ ʮʝʭʘ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʥʘʙʦʨ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʨʦʙʦʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʦʙʤʝʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʝʪʠ IoT ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʜʦʩʪʘʚʢʠ ʜʝʪʘʣʝʡ (ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ, ʛʦʪʦʚʦʛʦ 

ʠʟʜʝʣʠʷ) ʩʦ ʩʢʣʘʜʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʥʘ ʩʢʣʘʜ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʚ 

ʧʨʠʝʤʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʚʪʦʤʘʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʦʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚʥʫʪʨʠʮʝʭʦʚʳʤʠ 

(ʧʝʨʝʤʝʱʘʶʱʠʤʠ ʜʝʪʘʣʠ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ʠ ʩʠʩʪʝʤʳ ʰʢʘʬʦʚ 

ʚʥʫʪʨʠʮʝʭʦʚʦʛʦ ʭʨʘʥʝʥʠʷ ʠʟʜʝʣʠʡ) ʠ ʤʝʞʮʝʭʦʚʳʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ 
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ʧʝʨʝʤʝʱʝʥʠʷ ʠʟʜʝʣʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʤʘʨʰʨʫʪʦʤ ʚ ʧʨʝʜʝʣʘʭ 

ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʄʦʥʠʪʦʨʠʥʛ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʚʪʦʤʘʪʦʚ ʥʘ çʋʤʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭè ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ 

ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʇʂ, ʧʣʘʥʰʝʪ, ʪʝʣʝʬʦʥ), ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʧʦ ʧʨʦʪʦʢʦʣʘʤ IoT. 

ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 5.4 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʘʟʦʚʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʟʤʝʱʝʥʥʦʝ ʥʘ çʋʤʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠè ʜʦʣʞʥʦ 

ʙʳʪʴ ʚʦ ʤʥʦʛʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʪ.ʝ. ʧʦʟʚʦʣʪ̫ ɹ ʟʘ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ 

ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴ (ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ) ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʥʘʯʘʣʘ ʚʳʧʫʩʢʘ ʥʦʚʦʛʦ ʚʠʜʘ ʠʟʜʝʣʠʡ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʚʦʡʩʪʚʦ ʘʧʧʘʨʘʪʥʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʦʩʥʘʱʝʥʥʳʭ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʮʠʧ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʭʦʚ ʢʘʢ ʚ ʯʘʩʪʠ ʩʤʝʥʳ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʠʟʜʝʣʠʡ, ʪʘʢ ʠ ʚ ʯʘʩʪʠ ʧʘʨʠʨʦʚʘʥʠʷ ʦʪʢʘʟʦʚ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ. ʊʘʢʠʝ ʘʣʛʦʨʠʪʤʳ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʣʦʚʥʦ ʤʦʛʫʪ ʙʳʪʴ 

ʩʛʨʫʧʧʠʨʦʚʘʥʥʳ ʚ ʙʠʙʣʠʦʪʝʢʠ çʧʨʦʝʢʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳè, 

ʧʦʜʢʣʶʯʝʥʥʦʡ, ʥʘʧʨʠʤʝʨ, ʠʟ ʦʙʣʘʢʘ ʢ ʠʥʪʝʨʬʝʡʩʫ IoT ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʥʘ ʧʨʠʤʝʨʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 5.5. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ (ʥʘʧʨʠʤʝʨ, 3D-

ʧʨʠʥʪʝʨʘ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʧʦ ʘʜʜʠʪʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ) ʷʚʣʷʶʪʩʷ ʩʳʨʴʝ 

(ʤʘʪʝʨʠʘʣ), ʠʟ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʛʦʪʦʚʠʪʴ ʜʝʪʘʣʴ, ʠ ʫʧʨʘʚʣʷʶʱʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ (ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ (ʂɼ) ʠ ʧʨʦʛʨʘʤʤʥʦʡ 

(ʇɼ) ʜʦʢʫʤʝʥʪʘʮʠʠ). 

 
ʈʠʩ. 5.5. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʂʌʉ 
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ʅʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʫʨʧʨʘʚʣʝʥʠʷ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʜʝʪʘʣʠ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʚʳʜʘʯʫ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ ʥʘ ʧʨʠʚʦʜ (ʜʚʠʛʘʪʝʣʴ, ʢ ʢʦʪʦʨʦʤʫ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʨʝʜʫʢʪʦʨʦʚ, ʧʦʜʩʦʝʜʠʥʝʥʳ ʠʥʩʪʨʫʤʝʥʪʳ) ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ. ʂʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʜʘʥʠʷ ʧʦʩʪʫʧʘʶʪ ʩ ʢʠʙʝʨʢʦʥʪʨʦʣʣʝʨʘ ʈɸʉ IoT 

ʫʧʨʘʚʣʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʂʌʉ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ/ʤʦʜʝʣʝʡ 

(ʨʠʩ.5.6): 

¶ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʠʟʜʝʣʠʡ; 

¶ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ (ʚʭʦʜʷʪ ʚ 

ʩʦʩʪʘʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ , ʧʨʦʛʨʘʤʤʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ); 

¶ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʡ 

ʢʦʤʧʦʥʝʥʪ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʘʢʪʠʚʘ, ʢʦʪʦʨʘʷ ʘʜʝʢʚʘʪʥʦ ʨʝʘʣʴʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʠ 

ʦʧʠʩʳʚʘʝʪ ʧʨʠʥʮʠʧ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʛʦ ʨʘʙʦʪʳ ʠ ʤʦʞʝʪ ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʦʙʣʘʢʝ 

ʩʝʨʚʠʩʦʚ CPS. ʅʘʣʠʯʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʬʠʟʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʘ ʥʘ ʢʠʙʝʨʫʨʦʚʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʥʘ ʵʪʘʧʘʭ, ʢʦʛʜʘ ʮʠʬʨʦʚʦʡ ʟʘʚʦʜ ʝʱʝ 

ʪʦʣʴʢʦ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʠʣʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʥʦʚʦʛʦ ʪʠʧʘ, ʧʣʘʥʠʨʫʝʤʦʛʦ ʢ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʨʠʚʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʥʥʫʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʦʧʝʨʘʮʠʶ (ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʫ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʤʦʥʪʘʞʘ ʥʘ ʧʝʯʘʪʥʳʝ ʧʣʘʪʳ) ʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʦʥʪʨʦʣʴ 

ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʧʨʠ ʧʦʤʦʱʠ ʂʀʇʠɸ ʥʘ ʦʩʥʦʚʝ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 
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ʈʠʩ. 5.6. ʉʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʂʌʉ 
 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʨʝʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʂʌʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʪʝʭʧʨʦʮʝʩʩʘ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʧʦʜʩʠʩʪʝʤʫ ʢʠʙʝʨʧʨʠʚʦʜʘ, ʧʦʜʩʠʩʪʝʤʫ ʢʠʙʝʨʜʘʪʯʠʢʘ ʠ 

ʢʠʙʝʨʢʘʤʝʨʫ, ʚ ʢʦʪʦʨʦʡ ʠʤʠʪʠʨʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʨʝʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ ʚ ʨʝʞʠʤʝ model@run time. ʇʨʦʮʝʩʩʳ ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʢʠʙʝʨʫʨʦʚʥʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʯʝʨʝʟ ʢʦʥʪʨʦʣʣʝʨ IoT ʪʘʢʞʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʇʃʂ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʛʦʨʠʪʤʫ ʨʘʙʦʪʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ, ʨʝʘʣʠʟʦʚʘʥʥʦʤʫ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʜʦʩʪʫʧʥʳ: 

¶ ʟʥʘʯʝʥʠʷ, ʚʳʜʘʥʥʳʝ ʥʘ ʧʨʠʚʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ; 

¶ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʩʪʦʷʥʠʶ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʚ ʨʘʙʦʯʝʡ ʫʩʪʘʥʦʚʢʝ; 

¶ ʦʮʝʥʝʥʥʳʝ (ʦʞʠʜʘʝʤʳʝ) ʟʥʘʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʘʜʝʢʚʘʪʥʦ 

ʨʝʘʣʴʥʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ ʦʧʠʩʳʚʘʶʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʦʧʝʨʘʮʠʶ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʵʪʠʭ ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʙʘʟʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ [33], ʧʦʟʚʦʣʷʶʱʝʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʥʦʩʷʱʠʭʩʷ ʢʘʢ ʢ ʬʠʟʠʯʝʩʢʠʤ, ʪʘʢ 

ʠ ʢ ʚʠʨʪʫʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʉʝʪʝʚʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ, ʥʦ ʠ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳ ʢʘʢ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʚ ʦʙʣʘʢʝ. 

ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʦʙʣʘʯʥʘʷ ʧʣʘʪʬʦʨʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.7. ʇʣʘʪʬʦʨʤʘ ʦʙʣʘʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʨʘʟʣʠʯʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, çʥʘ ʠʥʩʪʨʫʤʝʥʪʘʭ ʠ ʪʝʭʥʦʣʦʛʠʷʭ OpenStackè. ʇʦʢʘʟʘʥʥʳʝ 
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ʥʘ ʨʠʩʫʥʢʝ ʫʨʦʚʥʠ 1ï3 ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʚ ʣʶʙʦʡ 

ʦʙʣʘʯʥʦʡ ʩʨʝʜʝ, ʥʘʧʨʠʤʝʨ Amazon Web Services. ʇʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʧʣʘʪʬʦʨʤʳ ʫʨʦʚʥʝʡ 3-5 ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʯʘʩʪʥʦʤ ʦʙʣʘʢʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʮʝʥʪʨʝ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʋʨʦʚʝʥʴ 7 ʦʪʚʝʯʘʝʪ ʟʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʘ ʥʘ ʚʦʩʴʤʦʤ ʫʨʦʚʥʝ 

ʨʘʟʤʝʱʘʶʪʩʷ ʦʧʝʨʘʪʦʨʳ ʠ ʘʛʝʥʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɺ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʘ ʧʣʘʪʬʦʨʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ Big Data. 

ʇʣʘʪʬʦʨʤʳ Big Data ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʩʪʚ ʩ ʦʪʨʳʪʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ, ʥʘʧʨʠʤʝʨ, Orange ʠʣʠ ʙʦʣʝʝ ʤʦʱʥʳʭ ʩʠʩʪʝʤ R studio [25]. 

 

 
ʈʠʩ. 5.7. ʆʙʣʘʯʥʘʷ ʧʣʘʪʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ 

 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʬʦʥʜ ʉʐɸ (NSF) ʦʧʨʝʜʝʣʠʣ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʢʘʢ ʢʣʶʯʝʚʫʶ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʫʣʫʯʰʠʪ 

ʩʚʷʟʴ ʤʝʞʜʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʚ ʫʧʨʘʚʣʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʘʚʪʦʥʦʤʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʂʦʥʮʝʧʮʠʠ 

CPS ʢʘʢ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʥʷʣʠ ʵʢʩʧʝʨʪʳ ɽʚʨʦʧʳ, ʗʧʦʥʠʠ, 

ʀʥʜʠʠ, ʂʠʪʘʷ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʧʝʨʝʭʦʜ ʥʘ ʢʦʥʮʝʧʮʠʶ CPS ʧʨʠʚʝʜʝʪ ʢ 

ʫʜʚʦʝʥʠʶ ɺɺʇ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʦʧʨʷʞʝʥʦ ʩ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʩʝʪʝʚʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ. 
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ʈɸɿɼɽʃ 6. ɸɻɽʅʊʓ. ɺʀʈʊʋɸʃʔʅʓɽ ɸɻɽʅʊʓ. ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓɽ 
ɸɻɽʅʊʓ (ʄʋʃʔʊʀɸɻɽʅʊʅʓɽ ʉʀʉʊɽʄʓ). ʀʉʂʋʉʉʊɺɽʅʅʓʁ 

ʀʅʊɽʃʃɽʂʊ. ROBOT ETHICS CHARTER 
 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʘʛʝʥʪʦʚ, ʩʦʟʜʘʥʠʝ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ 

(ʄɸʉ) ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʩʨʝʜʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʫʶ ʠ ʤʥʦʛʦʦʙʝʱʘʶʱʫʶ 

ʦʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʅʀʂʊ), 

ʛʜʝ ʩʝʛʦʜʥʷ ʬʦʨʤʠʨʫʶʪʩʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʛʨʘʮʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʝʚʳʭ WWW-ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), ʚʢʣʶʯʘʷ ʙʦʣʴʰʠʝ ʙʘʟʳ ʜʘʥʥʳʭ/ ʟʥʘʥʠʡ, ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ 

ʨʝʰʘʪʝʣʠ [32-35]. 

ɸʛʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʩʸ, ʯʪʦ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʫʤʥʘʷ ʩʫʱʥʦʩʪʴ, 

ʚʦʩʧʨʠʥʠʤʘʶʱʘʷ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩ ʧʦʤʦʱʴʶ ʩʝʥʩʦʨʦʚ ʠ ʚʦʟʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʥʝʝ 

ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʇʨʦʩʪʝʡʰʠʤ ʚʠʜʦʤ ʘʛʝʥʪʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʦʡ ʨʝʬʣʝʢʩʥʳʡ ʘʛʝʥʪ. ʇʦʜʦʙʥʳʝ ʘʛʝʥʪʳ ʚʳʙʠʨʘʶʪ ʜʝʡʩʪʚʠʷ ʥʘ ʦʩʥʦʚʝ ʪʝʢʫʱʝʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʩʨʝʜʳ, ʠʛʥʦʨʠʨʫʷ ʠʩʪʦʨʠʶ ʧʨʝʜʳʜʫʱʠʭ ʘʢʪʦʚ ʚʦʩʧʨʠʷʪʠʷ. ʅʘʧʨʠʤʝʨ, 

ʘʛʝʥʪ-ʧʳʣʝʩʦʩ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʦʡ ʨʝʬʣʝʢʩʥʳʡ ʘʛʝʥʪ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ 

ʨʝʰʝʥʠʷ ʦʩʥʦʚʘʥʳ ʪʦʣʴʢʦ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫʱʝʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʠ ʦ ʪʦʤ, 

ʩʦʜʝʨʞʠʪ ʣʠ ʦʥʦ ʤʫʩʦʨ [36]. 

ʊʘʢʦʡ ʚʠʜ ʘʛʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪ ʩʚʷʟʴ ʪʠʧʘ ʫʩʣʦʚʠʝ-ʜʝʡʩʪʚʠʝ. ʊʦ ʝʩʪʴ, ʝʩʣʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢʦʝ-ʪʦ ʫʩʣʦʚʠʝ, ʪʦ ʚ ʦʪʚʝʪ ʥʘ ʥʝʛʦ ʘʛʝʥʪ ʠʩʧʦʣʴʟʫʝʪ ʧʨʝʜʧʠʩʘʥʥʳʝ 

ʵʪʦʤʫ ʫʩʣʦʚʠʶ ʜʝʡʩʪʚʠʝ. ʊʘʢʫʶ ʩʚʷʟʴ ʦʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʣʶʜʠ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, 

ʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ: ʝʩʣʠ ʚʦʜʠʪʝʣʴ ʚʠʜʠʪ, ʯʪʦ ʚʧʝʨʝʜʠ ʤʘʰʠʥʘ ʪʦʨʤʦʟʠʪ, ʪʦ ʦʥ 

ʪʦʞʝ ʥʘʯʠʥʘʝʪ ʪʦʨʤʦʟʠʪʴ. ʕʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʪʠʧ ʩʚʷʟʠ çʫʩʣʦʚʠʝ-ʜʝʡʩʪʚʠʝè (ʨʠʩ.6.1) 

[37-38]. 

 
ʈʠʩ. 6.1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʦʩʪʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ 

 

ʉʫʪʴ ʘʛʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʯʝʥʴ ʧʨʦʩʪʘʷ. ɺʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʳʪʘʪʴʩʷ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʪʘʢʠʝ ʩʣʦʞʥʳʝ ʧʦʥʷʪʠʷ, ʢʘʢ çʨʘʟʫʤè ʠ çʠʥʪʝʣʣʝʢʪè, ʥʘʜʦ 

ʩʜʝʣʘʪʴ ʯʪʦ-ʪʦ ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʠ ʧʦʣʝʟʥʦʝ. ʕʪʠʤ ʧʨʦʩʪʳʤ ʠ ʧʦʣʝʟʥʳʤ ʦʢʘʟʘʣʦʩʴ 

ʧʦʥʷʪʠʝ çʨʘʮʠʦʥʘʣʴʥʦʩʪʴè ʠʣʠ çʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝè. 

ɸʛʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʣʘʩʪʷʭ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʡ, 
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ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʢʦʣʣʝʢʪʠʚʦʚ ʨʦʙʦʪʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ (ʩʦʚʤʝʱʝʥʥʦʡ) 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ [40]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ 

ʩʠʩʪʝʤ: 

¶ OMG MASIF, ʩʦʟʜʘʥʥʳʡ Object Management Group, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ 

ʧʦʥʷʪʠʝ ʤʦʙʠʣʴʥʳʡ ʘʛʝʥʪ; 

¶ ʩʧʝʮʠʬʠʢʘʮʠʠ FIPA (Foundations for Intelligent Physical Agents), ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦʙ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʘʛʝʥʪʘ; 

¶ DARPA ʩʪʘʥʜʘʨʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ 

ʇʝʥʪʘʛʦʥʘ ï ɸʛʝʥʪʩʪʚʦʤ ʇʝʨʝʜʦʚʳʭ ʆʙʦʨʦʥʥʳʭ ʅʘʫʯʥʳʭ ʀʩʩʣʝʜʦʚʘʥʠʡ 

(Defense Advanced Research Projects Agency). 

ʇʨʦʩʪʳʝ ʨʝʬʣʝʢʩʥʳʝ ʘʛʝʥʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʦʡ ʟʘʤʝʯʘʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ, ʯʪʦ ʦʥʠ ʯʨʝʟʚʳʯʘʡʥʦ ʧʨʦʩʪʳ. ʈʦʙʦʪ-ʧʳʣʝʩʦʩ ʨʘʙʦʪʘʝʪ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʥʘ ʦʩʥʦʚʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʝʢʫʱʝʛʦ 

ʚʦʩʧʨʠʷʪʠʷ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʪʦʣʴʢʦ ʝʩʣʠ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʥʘʙʣʶʜʘʝʤʦʡ. 

ɺʥʝʩʝʥʠʝ ʜʘʞʝ ʥʝʙʦʣʴʰʦʡ ʜʦʣʠ ʥʝ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʝʨʴʝʟʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʝʛʦ ʨʘʙʦʪʳ. ʇʨʦʩʪʳʝ ʨʝʬʣʝʢʩʥʳʝ ʘʛʝʥʪʳ ʷʚʣʷʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʧʨʠʤʠʪʠʚʥʳʤʠ, ʦʥʠ ʦʛʨʘʥʠʯʝʥʳ ʚ ʬʫʥʢʮʠʦʥʘʣʝ. ɼʣʷ ʧʨʦʩʪʳʭ ʨʝʬʣʝʢʩʥʳʭ ʘʛʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʚ ʥʝ ʧʦʣʥʦʩʪʴʶ ʥʘʙʣʶʜʘʝʤʦʡ ʩʨʝʜʝ, ʭʘʨʘʢʪʝʨʥʳ ʧʦʧʘʜʘʥʠʷ ʚ 

ʙʝʩʢʦʥʝʯʥʳʝ ʮʠʢʣʳ. 

ɺ ʦʙʳʜʝʥʥʦʡ ʞʠʟʥʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ 

ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʫʩʪʴ ʯʝʣʦʚʝʢ ʧʦʜʭʦʜʠʪ ʢ ʧʝʨʝʢʨʝʩʪʢʫ, ʫ ʥʝʛʦ ʝʩʪʴ ʥʘ ʚʳʙʦʨ 

ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ. ʏʪʦ ʚʳʙʨʘʪʴ? ʀ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥ ʦʙʨʘʱʘʝʪʩʷ ʢ ʩʚʦʝʡ 

ʮʝʣʠ. ɺ ʘʥʘʣʦʛʠʯʥʦʡ ʩʠʪʫʘʮʠʠ ʘʛʝʥʪʫ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʠʨʝ, ʚʥʫʪʨʝʥʥʝʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʮʝʣʠ. ʊʦʛʜʘ 

ʧʨʦʛʨʘʤʤʘ ʘʛʝʥʪʘ ʙʫʜʝʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʚʩʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʡ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʜʦʩʪʠʯʴ ʮʝʣʠ. 

ɿʘʜʘʯʘ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʡ ʥʘ ʦʩʥʦʚʝ ʮʝʣʠ ʨʝʰʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ, ʢʦʛʜʘ 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʩʪʘʥʦʚʠʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʥʦ ʢʦʛʜʘ 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʫʩʣʦʞʥʷʝʪʩʷ, ʪʦ ʘʛʝʥʪʫ ʧʦʪʨʝʙʫʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ, ʯʪʦʙʳ ʥʘʡʪʠ ʥʫʞʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʮʝʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʘʚʠʣʘ çʫʩʣʦʚʠʝ-

ʜʝʡʩʪʚʠʝè. ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʘʚʠʣʘ çʫʩʣʦʚʠʝ-ʜʝʡʩʪʚʠʝè ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʝ ʮʝʣʠ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ: çʕʪʦ ʜʝʡʩʪʚʠʝ ʧʦʟʚʦʣʠʪ 

ʜʦʙʠʪʴʩʷ ʮʝʣʠ?è ʠʣʠ çʏʪʦ ʙʫʜʝʪ, ʝʩʣʠ ʷ ʩʜʝʣʘʶ ʪʘʢ?è. 

ʇʨʠʤʝʨ ʧʦʚʝʜʝʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʘʛʝʥʪʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 6.2. 
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ʈʠʩ. 6.2. ʄʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ 

 

ɸʛʝʥʪ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʠʪʫʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʛʠʙʢʠʤ ʚ ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʠʩʧʦʣʴʟʫʝʪ ʟʥʘʥʠʷ. ɿʥʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʚʳʧʦʣʥʝʥʠʷ 

ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ, ʝʩʣʠ ʠʟʤʝʥʷʝʪʩʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ɸʛʝʥʪ 

ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʧʨʠʦʨʠʪʝʪʳ, ʠʟʤʝʥʷʝʪ ʧʨʘʚʠʣʘ çʫʩʣʦʚʠʝ-ʜʝʡʩʪʚʠʝè ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʤʦʞʝʪ ʚʳʙʠʨʘʪʴ ʥʘʠʣʫʯʰʝʝ ʜʝʡʩʪʚʠʝ ʠ ʵʪʠʤ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʛʝʥʪʦʚ 

ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʪʠʧʘ. 

ʆʜʥʘʢʦ ʵʪʠ ʚʠʜʳ ʘʛʝʥʪʦʚ ʠʤʝʶʪ ʦʜʠʥ ʦʙʱʠʡ ʥʝʜʦʩʪʘʪʦʢ ï ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʘʪʴʩʷ. ʆʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʢʘʯʝʩʪʚʦʤ ʜʣʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ. ɹʣʘʛʦʨʦʜʷ ʦʙʫʯʝʥʠʶ, ʘʛʝʥʪ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ ʝʤʫ ʚʘʨʠʘʥʪʘʭ ʩʨʝʜʳ ʠ ʩʪʘʥʦʚʠʪʴʩʷ ʙʦʣʝʝ ʧʦʣʝʟʥʳʤ ʠ 

ʟʥʘʯʠʤʳʤ, ʯʝʤ ʦʥ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠʟʥʘʯʘʣʴʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʛʝʥʪ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʀʀ. ʅʘ ʨʠʩʫʥʢʝ 6.3 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘʢʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʘʛʝʥʪʘ. 
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ʈʠʩ. 6.3. ɹʣʦʢ ʩʭʝʤʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʘʛʝʥʪʘ 

 

ʆʙʫʯʘʶʱʠʡʩʷ ʘʛʝʥʪ ʠʤʝʝʪ ʯʝʪʳʨʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʙʣʦʢ ʜʝʡʩʪʚʠʡ, 

ʦʙʫʯʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ, ʙʣʦʢ ʢʨʠʪʠʢʠ (ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʠ) ʠ ʛʝʥʝʨʘʪʦʨ ʧʦʪʦʢʘ ʟʘʜʘʯ 

[39]. 

ʉʝʥʩʦʨʳ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʨʷʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɹʣʦʢ 

ʜʝʡʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʩʨʝʜʫ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʂʨʠʪʠʢ-ʙʣʦʢ, ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʦʮʝʥʱʠʢʘ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʘ, ʩ ʫʯʝʪʦʤ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʩʪʘʥʜʘʨʪʦʚ ʜʝʡʩʪʚʠʡ. ʕʪʦʪ ʙʣʦʢ ʥʝʦʙʭʦʜʠʤ ʚ ʜʘʥʥʦʡ 

ʩʪʨʫʢʪʫʨʝ, ʧʦʩʢʦʣʴʢʫ ʘʛʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʫʩʧʝʰʥʦʩʪʴ ʝʛʦ ʜʝʡʩʪʚʠʡ. 

ɹʣʦʢ ʦʙʫʯʝʥʠʷ ʦʪʚʝʯʘʝʪ ʟʘ ʚʥʝʩʝʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ, ʠ ʚʳʙʦʨ ʩʚʦʠʭ 

ʜʝʡʩʪʚʠʡ. ʆʙʫʯʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʢʨʠʪʠʢ-ʙʣʦʢʘ ʩ 

ʦʮʝʥʢʦʡ ʫʩʧʝʰʥʦʩʪʠ (ʵʬʬʝʢʪʠʚʥʦʩʪʠ) ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʘ ʠ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʣʷ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡʩʪʚʠʡ. 

ɻʝʥʝʨʘʪʦʨ ʟʘʜʘʯ ʩʣʫʞʠʪ ʜʣʷ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʣʫʯʝʥʠʶ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ. ʇʦʩʢʦʣʴʢʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚʳʙʠʨʘʝʪ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ, ʪʦ 

ʵʪʦ ʤʦʞʝʪ ʩʚʝʩʪʠ ʚʩʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ ʘʛʝʥʪʘ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʜʝʡʩʪʚʠʤ̫, 

ʧʦʣʘʛʘʷ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʘʠʣʫʯʰʠʤʠ. ʇʦʵʪʦʤʫ ʛʝʥʝʨʘʪʦʨ ʧʨʦʙʣʝʤ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʷʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʚʳʙʦʨʫ ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʥʝʦʧʪʠʤʘʣʴʥʳʤʠ ʚ ʥʘʯʘʣʝ, ʥʦ ʚʦʟʤʦʞʥʦ ʙʫʜʫʪ ʥʘʠʣʫʯʰʠʤʠ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ. 

ʄʦʜʫʣʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʛʝʥʪʘ. ɼʣʷ 

ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʤʝʥʷʶʪ ʤʦʜʝʣʴ ʜʝʨʝʚʘ ʧʦʚʝʜʝʥʠʷ. ɼʝʨʝʚʦ ʧʦʚʝʜʝʥʠʝ ʦʪʚʝʯʘʝʪ ʟʘ 

ʤʛʥʦʚʝʥʥʳʝ ʨʝʘʢʮʠʠ ʘʛʝʥʪʘ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʩʦʙʳʪʠʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʩʧʣʘʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ 

ʯʘʩʪʠʯʥʦʡ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʩʨʝʜʳ, ʷʚʣʷʝʪʩʷ ʦʪʩʣʝʞʠʚʘʝʤʦʩʪʴ ʘʛʝʥʪʦʤ ʯʘʩʪʠ ʤʠʨʘ, 

ʢʦʪʦʨʘʷ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠʤ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʅʘ ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ ʩʦʩʪʦʠʪ ʠʟ: ʩʝʥʩʦʨʦʚ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʚʦʜʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʘʤʷʪʠ ʠ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ 

(ʧʨʦʛʨʘʤʤʳ ʘʛʝʥʪʘ). ʉʝʥʩʦʨʳ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʚʦʜʳ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʛʝʥʪʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ɺ ʧʘʤʷʪʠ ʩʦʭʨʘʥʷʶʪʩʷ 
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ʨʝʟʫʣʴʪʘʪʳ ʚʦʩʧʨʠʷʪʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʝʥʩʦʨʘʤʠ. ʇʨʦʛʨʘʤʤʘ ʘʛʝʥʪʘ ʨʝʘʣʠʟʫʝʪ 

ʝʛʦ ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ. ɺʥʫʪʨʝʥʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʘʛʝʥʪʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʟʘʜʘʯʠ. 

ɸʛʝʥʪʳ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʙʱʝʩʪʚʘ (ʩʝʪʠ). ʊʘʢʠʝ ʤʫʣʴʪʠʘʛʝʥʪʥʳʝ 

ʦʙʲʝʜʠʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʣʦʷ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ ʂʌʉ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʝʝ ʧʠʨʘʤʠʜʳ ʩʪʨʦʷʪʩʷ ʘʛʝʥʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʫʱʥʦʩʪʝʡ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ. ʇʨʠʯʝʤ ʢʘʞʜʳʡ ʠʟ ʘʛʝʥʪʦʚ ʩʣʝʜʫʝʪ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ 

ʧʨʘʚʠʣʘʤ, ʞʠʚʝʪ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʩʨʝʜʦʡ 

ʠ ʩ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʣʦʛʠʢʠ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ, 

ʢʦʛʜʘ ʦʜʠʥ ʘʛʝʥʪ ʤʦʞʝʪ ʚʳʨʘʙʦʪʘʪʴ ʟʘʧʨʦʩ ʢ ʜʨʫʛʦʤʫ ʘʛʝʥʪʫ ʥʘ ʧʝʨʝʜʘʯʫ ʥʝʢʦʪʦʨʳʭ 

ʜʘʥʥʳʭ ʠʣʠ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʇʨʠ ʵʪʦʤ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʙʠʪʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʜʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ. 

ʄʫʣʴʪʠʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʶʱʠʝ ʜʝʡʩʪʚʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚ 

ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [40]. ʂ 

ʪʘʢʠʤ ʧʨʦʮʝʩʩʘʤ ʦʪʥʦʩʷʪʩʷ ʧʦʪʦʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʦʪʦʢʠ ʛʦʨʦʜʩʢʦʛʦ ʜʚʠʞʝʥʠʷ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʜʨ. 

ʄʝʪʦʜʳ ʤʫʣʴʪʠʘʛʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʜʣʷ ʧʦʠʩʢʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʷʭ, ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʥʦʤʥʳʤʠ ʨʦʙʦʪʘʤʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ʉʭʝʤʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 6.4. ʇʦʣʴʟʦʚʘʪʝʣʝʤ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʯʝʣʦʚʝʢ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ. 

ʀʥʪʝʨʥʝʪ/ʃɺʉ ʀʥʪʝʨʥʝʪ/ʃɺʉ

ɹɼ ʘʛʝʥʪʦʚ j
ɸʛʝʥʪ 

ʟʘʜʘʯʠ j1

ɸʛʝʥʪ 

ʟʘʜʘʯʠ jn

ʂʦʦʨʜʠʥʘʮʠ-

ʦʥʥrʡ ʘʛʝʥʪ j

ʀʥʪʝʨʬʝʡʩ 

ʘʛʝʥʪʘ j

ʇʦʣɹʟʦʚʘ-

ʪʝʣʠ ʚ 

ʙʣʦʢʝ j

...

...
ʀʥʪʝʨʥʝʪ/ʃɺʉ

ɹɼ ʘʛʝʥʪʦʚ i
ɸʛʝʥʪ 

ʟʘʜʘʯʠ i1

ɸʛʝʥʪ 

ʟʘʜʘʯʠ in

ʀʥʪʝʨʬʝʡʩ 

ʘʛʝʥʪʘ i

ʇʦʣɹʟʦʚʘ-

ʪʝʣʠ ʚ 

ʙʣʦʢʝ i

...

...
ʂʦʦʨʜʠʥʘʮʠ-

ʦʥʥrʡ ʘʛʝʥʪ i

ʈʠʩ. 6.4. ʉʭʝʤʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʜʝʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʤʘʩʩʝ 

ʨʝʰʝʥʠʡ. ʉʨʝʜʠ ʥʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ CPS ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʨʝʰʝʥʠʷ, ʢʘʢ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʩʦʚʤʝʩʪʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʘʛʝʥʪʦʚ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʣʣʝʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ. ɺʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʢʦʥʬʣʠʢʪʫʶʱʠʭ ʮʝʣʝʡ ʘʛʝʥʪʦʚ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʩʦʚʤʝʩʪʥʳʝ ʨʝʩʫʨʩʳ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʛʦʚʦʨʦʚ ʦ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʷʭ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʦʧʝʨʘʮʠʠ, ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʧʘʨʪʥʝʨʘ, ʦʙʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʶ ʚ 

ʢʦʣʣʝʢʪʠʚʝ, ʜʝʢʦʤʧʦʟʠʮʠʷ ʟʘʜʘʯ ʠ ʨʘʟʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʚ 

ʢʦʣʣʝʢʪʠʚʝ, ʩʦʚʤʝʩʪʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʪ.ʜ. 

ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʩʦʦʙʱʝʩʪʚʦʤ ʘʛʝʥʪʦʚ ʚ 

CPS-ʩʨʝʜʝ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʵʪʘʧʘ: 

1. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʪʫʘʮʠʠ. ʇʨʦʮʝʩʩ ʚʳʙʦʨʘ ʨʝʰʝʥʠʷ ʚ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʩʨʝʜʝ 

ʥʘʯʠʥʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʘʛʝʥʪ ʨʘʩʧʦʟʥʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ 

ʜʝʡʩʪʚʠʷ. ʅʘʧʨʠʤʝʨ, ʘʛʝʥʪ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʝʨʚʠʩʥʳʤ ʥʘʙʦʨʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʮʝʣʴ, ʜʦʩʪʠʯʴ ʢʦʪʦʨʫʶ ʠʟ-ʟʘ ʩʚʦʝʡ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʦʥ ʥʝ ʩʧʦʩʦʙʝʥ, ʠʣʠ ʜʣʷ ʝʝ 

ʜʦʩʪʠʞʝʥʠʷ ʦʥ ʚʳʙʠʨʘʝʪ ʢʦʦʧʝʨʘʮʠʶ. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʫʣʴʪʠʘʛʝʥʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʘʛʝʥʪ, 

ʫʩʪʘʥʦʚʠʚʰʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʠʱʝʪ ʧʘʨʪʥʝʨʦʚ. ʇʨʠ 

ʫʩʧʝʰʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʡ ʩʪʘʜʠʠ ʦʙʨʘʟʫʝʪʩʷ ʛʨʫʧʧʘ ʘʛʝʥʪʦʚ, ʠʤʝʶʱʠʝ 

ʩʦʚʤʝʩʪʥʳʝ ʩʝʨʚʠʩʳ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʣʘʥʘ. ʕʪʦʪ ʵʪʘʧ, ʥʘ ʢʦʪʦʨʦʤ ʘʛʝʥʪʳ 

ʜʦʛʦʚʘʨʠʚʘʶʪʩʷ, ʚʳʨʘʙʘʪʳʚʘʶʪ ʩʦʚʤʝʩʪʥʳʡ ʧʣʘʥ, ʢʦʪʦʨʳʡ ʧʦ ʠʭ ʫʙʝʞʜʝʥʠʶ 

ʧʨʠʚʝʜʝʪ ʢ ʞʝʣʘʝʤʦʡ ʮʝʣʠ. 

4. ʉʦʚʤʝʩʪʥʳʝ ʜʝʡʩʪʚʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʘʛʝʥʪʳ ʜʝʡʩʪʚʫʶʪ ʩʦʛʣʘʩʥʦ 

ʚʳʨʘʙʦʪʘʥʥʦʤʫ ʧʣʘʥʫ, ʧʦʜʜʝʨʞʠʚʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʦʛʣʘʩʥʦ 

ʧʨʠʥʷʪʳʤ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʣʘʥʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ ʨʘʩʧʦʟʥʘʥʘ 

ʩʠʪʫʘʮʠʷ ʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʤʫʣʴʪʠʘʛʝʥʪʥʘʷ ʢʦʤʘʥʜʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʮʝʣʠ. ʆʜʥʘʢʦ ʢʦʣʣʝʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʥʝ ʤʦʛʫʪ ʥʘʯʘʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ ʛʨʫʧʧʝ ʥʝ 

ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʩʦʛʣʘʰʝʥʠʝ, ʯʪʦ ʢʦʥʢʨʝʪʥʦ ʙʫʜʝʪ ʜʝʣʘʪʴ ʢʘʞʜʳʡ ʘʛʝʥʪ. ɼʣʷ 

ʚʳʨʘʙʦʪʢʠ ʪʘʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʩʣʫʞʠʪ ʩʪʘʜʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʣʘʥʘ. 

ʄʫʣʴʪʠʘʛʝʥʪʥʳʝ ʧʝʨʝʛʦʚʦʨʳ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʚʳʨʘʙʦʪʢʠ ʪʘʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ. 

ʅʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʣʘʥʘ ʘʛʝʥʪʳ ʛʨʫʧʧʳ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʩʦʚʤʝʩʪʥʳʝ ʧʦʧʳʪʢʠ ʜʦʙʠʪʴʩʷ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʛʨʫʧʧʝ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʘʛʝʥʪʳ 

ʩʦʛʣʘʩʦʚʘʣʠ ʙʳ ʩʦʚʤʝʩʪʥʳʡ ʧʣʘʥ. ʇʨʦʮʝʜʫʨʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ 

ʘʣʛʦʨʠʪʤʦʤ ʧʦʠʩʢʘ ʩʦʛʣʘʰʝʥʠʷ. 

ɺʦ ʚʨʝʤʷ ʧʝʨʝʛʦʚʦʨʦʚ ʘʛʝʥʪʳ ʧʨʝʜʣʘʛʘʶʪ ʧʣʘʥʳ, ʫʪʦʯʥʷʶʪ ʠʭ ʩ ʜʨʫʛʠʤʠ 

ʘʛʝʥʪʘʤʠ, ʤʦʜʠʬʠʮʠʨʫʶʪ ʧʨʝʜʣʦʞʝʥʥʳʝ ʧʣʘʥʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʩʝ ʘʛʝʥʪʳ ʥʝ 

ʩʦʛʣʘʩʷʪʩʷ ʩ ʝʜʠʥʳʤ ʧʣʘʥʦʤ. 

ʇʨʠ ʫʩʧʝʰʥʦʩʪʠ ʟʘʚʝʨʰʝʥʠʠ ʩʪʘʜʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩʪʘʜʠʷ 

ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʭʦʜʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ 

ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʤʫ ʧʣʘʥʫ ʚʧʣʦʪʴ ʜʦ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʦʘʛʝʥʪʥʘʷ ʤʦʜʝʣʴ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ. 

ʋʜʦʙʩʪʚʦ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʰʠʨʦʪʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʩʭʦʞʝʩʪʴʶ 

ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʤʦʜʝʣʠ ʩ ʨʝʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʩʨʝʜʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʝ ʧʦʜ ʘʛʝʥʪʦʤ 

ʧʦʥʠʤʘʝʪʩʷ ʥʝʢʘʷ ʫʤʥʘʷ ʩʫʱʥʦʩʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʢʪʠʚʥʘ ̫ ʠ ʩʧʦʩʦʙʥʘ ̫

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʵʪʠʭ 

ʩʫʱʥʦʩʪʝʡ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʦʡ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪ, ʢʘʢ ʙʣʦʢ 

ʨʝʰʘʶʱʠʭ ʧʨʘʚʠʣ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʣʘʥʘ, ʙʣʦʢ ʧʨʘʚʠʣ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ, ʠʭ 

ʜʝʢʦʤʧʦʟʠʮʠʝʡ ʠ ʨʘʟʤʝʱʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʙʣʦʢ ʧʨʘʚʠʣ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʦʛʣʘʰʝʥʠʡ ʩ 

ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ ʧʨʠ ʢʦʦʧʝʨʘʪʠʚʥʦʤ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. 
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ʈʝʘʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩ.6.5), ʢʦʪʦʨʘ ̫ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ (ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʫʩʪʘʥʦʚʣʝʥʠʠ ʮʝʣʝʡ ʠʣʠ 

ʩʦʦʙʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʤʝʞʘʛʝʥʪʩʢʠʭ ʩʦʛʣʘʰʝʥʠʡ 

ʠʣʠ ʩʦʩʪʦʷʥʠʡ ʟʘʜʘʯ). 

 
ʈʠʩ. 6.5. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʢʦʤʘʥʜʳ 

 

ɺ ʪʘʢʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʝ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʫʧʨʘʚʣʝʥʠʷ 

ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʢʦʤʘʥʜʳ: 

1. ʋʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʧʨʝʜʤʝʪʥʳʝ 

ʟʥʘʥʠʷ. 

2. ʋʨʦʚʝʥʴ ʟʥʘʥʠʡ ʦ ʧʨʦʮʝʜʫʨʘʭ ʚʳʚʦʜʘ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʠʪ ʜʝʢʣʘʨʘʪʠʚʥʳʝ 

ʧʨʘʚʠʣʘ ʚʳʚʦʜʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʧʨʝʜʤʝʪʥʳʤ ʟʥʘʥʠʷʤ ʦ 

ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ, ʯʪʦʙʳ ʚʳʚʝʩʪʠ ʥʦʚʳʝ ʜʘʥʥʳʝ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʫʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʢʦʤʘʥʜʳ. 

3. ʄʝʥʝʜʞʝʨ ʟʘʜʘʯ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʜʝʢʦʤʧʦʟʠʮʠʶ ʟʘʜʘʯ ʥʘ ʧʦʜʟʘʜʘʯʠ ʠ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʛʝʥʪʘʤ, ʘ ʪʘʢʞʝ ʟʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʘʤʠ 

ʩʦʩʪʦʷʥʠʡ ʟʘʜʘʯ. ʋʧʨʘʚʣʝʥʠʝ ʢʦʦʧʝʨʘʮʠʝʡ ʘʛʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʪ ʤʝʭʘʥʠʟʤ, 

çéʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʟʘʠʤʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚʘʭ ʘʛʝʥʪʦʚ (ʣʶʙʦʡ ʘʛʝʥʪ ʩʦʛʣʘʩʝʥ 

ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʩʭʝʤʫ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʮʝʣʴʶ ʠʩʧʦʣʥʠʪʴ ʟʘʜʘʯʫ ʟʘ 

ʧʦʜʭʦʜʷʱʝʝ ʚʨʝʤʷ), ʠ ʩʦʛʣʘʰʝʥʠʷʭ ʦ ʪʦʤ, ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʘʛʝʥʪ ʤʦʞʝʪ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʚʦʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʢʘʢ ʦʥ ʜʦʣʞʝʥ ʩʝʙʷ ʚʝʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʜʨʫʛʠʤ ʘʛʝʥʪʘʤ, ʢʦʛʜʘ ʪʘʢʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʦʟʥʠʢʥʫʪè. 

4. ʋʨʦʚʝʥʴ ʫʧʨʘʚʣʷʶʱʠʭ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʦʥʪʦʣʦʛʠʶ ʧʨʝʜʤʝʪʥʳʭ 

ʟʥʘʥʠʡ, ʯʪʦʙʳ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʭʝʤʫ ʚʳʚʦʜʘ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʟʥʘʥʠʷ. 
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ʊʘʢʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʟʥʘʥʠʡ ʥʘ ʧʨʝʜʤʝʪʥʳʝ ʟʥʘʥʠʷ, ʟʥʘʥʠʷ ʦ 

ʧʨʦʮʝʜʫʨʘʭ ʚʳʚʦʜʘ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʟʥʘʥʠʷ ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʥʫʞʥʳʤ ʦʙʨʘʟʦʤ ʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ. 

ɹʫʜʫʯʠ ʦʙʲʝʜʠʥʸʥʥʳʤʠ ʚ ʢʦʣʣʝʢʪʠʚʳ, ʪʘʢʠʝ ʘʛʝʥʪʳ ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʯʝʤ ʤʦʛ ʙʳ ʨʝʰʠʪʴ ʦʜʠʥ ʘʛʝʥʪ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʛʝʥʪʳ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʦʪ ʬʠʟʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ, ʥʦ ʠ ʦʪ ʜʨʫʛʠʭ 

ʚʠʨʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʩʝʨʚʠʩʥʳʭ ʟʘʧʨʦʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʚʝʭʦʡ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢʘʷ 

ʪʝʭʥʠʯʝʩʢʘʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʥʦʩʠʪʩʷ ʢ ʫʣʴʪʨʘʩʦʚʨʝʤʝʥʥʳʤ 

ʤʝʪʦʜʘʤ ʧʦʩʪʨʦʝʥʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʛʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ (ʨʘʮʠʦʥʘʣʴʥʳʭ) ʘʛʝʥʪʦʚ, ʵʪʦ ʧʦʥʠʤʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʂʌʉ ʢʘʢ ʀʀ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʩʪʠʛʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʘʛʝʥʪʦʚ ʥʘ ʧʨʠʥʮʠʧʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʀʀ) ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 

ʩʠʤʚʦʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ʦʙʣʘʩʪʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʦʙʣʘʜʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʫʤʘ (ʧʦʥʠʤʘʥʠʝ ʷʟʳʢʘ, ʦʙʫʯʝʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʩʫʞʜʘʪʴ ʠ ʨʝʰʘʪʴ 

ʧʨʦʙʣʝʤʳ) [41]. 

ʊʝʨʤʠʥ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʘʷ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ 

ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʠ/ʠʣʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ [36]. 

ʇʨʠʤʝʨʦʤ ʙʘʟʦʚʦʛʦ ʀʀ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 1000 

ʬʦʪʦʛʨʘʬʠʡ ʢʦʰʝʢ ʜʣʷ ʚʚʦʜʘ, ʦʧʨʝʜʝʣʷʪʴ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʦʭʦʞʠʤʠ, ʘ ʟʘʪʝʤ ʥʘʭʦʜʠʪʴ 

ʬʦʪʦʛʨʘʬʠʠ ʢʦʰʝʢ ʚ ʠʥʪʝʨʥʝʪʝ. ʂʦʤʧʴʶʪʝʨ ʥʘʫʯʠʣʩʷ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʢʘʢ 

ʚʳʛʣʷʜʠʪ ʬʦʪʦʛʨʘʬʠʷ ʢʦʰʢʠ ʠ ʠʩʧʦʣʴʟʫʝʪ ʵʪʦʪ ʥʦʚʳʡ ʠʥʪʝʣʣʝʢʪ, ʯʪʦʙʳ ʥʘʡʪʠ ʚʝʱʠ, 

ʢʦʪʦʨʳʝ ʧʦʭʦʞʠ. ʉʪʨʫʢʪʫʨʘ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 6.6. 

 
ʈʠʩ. 6.6. ʉʪʨʫʢʪʫʨʘ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

 

ʀʀ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʘʚʪʦʥʦʤʥʦʩʪʠ. ɸʚʪʦʥʦʤʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʢʦʥʩʪʨʫʢʮʠʷ ʀʀ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʤʦʱʠ ʣʶʜʝʡ. ɹʝʩʧʠʣʦʪʥʳʝ ʘʚʪʦʤʦʙʠʣʠ 

ʠʣʣʶʩʪʨʠʨʫʶʪ ʪʝʨʤʠʥ çʘʚʪʦʥʦʤʥʳʡè ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ. ɸʚʪʦʥʦʤʠʷ ʯʝʪʚʝʨʪʦʛʦ 
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ʫʨʦʚʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʨʫʣʝʚʦʤ 

ʢʦʣʝʩʝ ʠʣʠ ʧʝʜʘʣʷʭ: ʝʤʫ ʥʝ ʥʫʞʝʥ ʯʝʣʦʚʝʢ ʚʥʫʪʨʠ ʥʝʛʦ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʥʘ ʧʦʣʥʫʶ 

ʤʦʱʥʦʩʪʴ. ɸʚʪʦʤʦʙʠʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʙʝʟ ʚʦʜʠʪʝʣʷ ʠ ʥʝ ʥʫʞʜʘʶʱʠʡʩʷ ʚ ʧʦʜʢʣʶʯʝʥʠʠ 

ʢ ʣʶʙʦʡ ʩʝʪʢʝ, ʩʝʨʚʝʨʫ, GPS ʠʣʠ ʜʨʫʛʦʤʫ ʚʥʝʰʥʝʤʫ ʠʩʪʦʯʥʠʢʫ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ï ʫʨʦʚʝʥʴ ʘʚʪʦʥʦʤʠʠ ʧʷʪʴ. 

ɺʩʝ, ʯʪʦ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʵʪʦʛʦ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʥʘʟʚʘʪʴ ʨʘʟʫʤʥʳʤ, ʠ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʢʘʯʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʝʜʘʚʥʦ ʚ ʦʙʣʘʩʪʠ ʀʀ, ʩʠʥʛʫʣʷʨʥʦʩʪʴ 

(ʩʦʙʳʪʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʀʀ, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʩʦʟʥʘʶʱʠʤ) ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʯʠʩʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ. 

ʆʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘ ʀʀ ʷʚʣʷʶʪʩʷ: ʧʦʥʠʤʘʥʠʝ ʷʟʳʢʘ, ʦʙʫʯʝʥʠʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʤʳʩʣʠʪʴ ʠ ʜʝʡʩʪʚʦʚʘʪʴ. ʀʀ ï ʢʦʤʧʣʝʢʩ ʨʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦ. ʇʨʠʤʝʨʘʤʠ ʀʀ ʷʚʣʷʶʪʩʷ (ʨʠʩ.6.7, 6.8) 

[42]: 

¶ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ; 

¶ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ; 

¶ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ; 

¶ ʚʠʨʪʫʘʣʴʥʳʝ ʘʛʝʥʪʳ (ʯʘʪ ʙʦʪʳ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʧʦʤʦʱʥʠʢʠ); 

¶ ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

 

 
ʈʠʩ. 6.7. ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

 

ʊʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ 

ʦʪʨʘʩʣʷʭ [36]. 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʪʘʢʠʝ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ Concept Processing ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ EMR, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʉʝʛʦʜʥʷ ʀʀ ʚ ʤʝʜʠʮʠʥʝ 

ʚʳʧʦʣʥʷʝʪ: 

1. ʂʦʤʧʴʶʪʝʨʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ 

ʧʦʤʦʛʘʶʪ ʩʢʘʥʠʨʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʪ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʠ, ʜʣʷ ʪʠʧʠʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʟʘʤʝʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʚʦʟʤʦʞʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 
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2. ɸʥʘʣʠʟ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ. 

3. ʈʦʙʦʪʳ-ʧʦʤʦʱʥʠʢʠ ʜʣʷ ʫʭʦʜʘ ʟʘ ʧʨʝʩʪʘʨʝʣʳʤʠ. 

4. ʆʙʨʘʙʦʪʢʘ ʤʝʜʠʮʠʥʩʢʠʭ ʟʘʧʠʩʝʡ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʙʦʣʝʝ ʧʦʣʝʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

5. ʉʦʟʜʘʥʠʝ ʧʣʘʥʦʚ ʣʝʯʝʥʠʷ. 

6. ɺʳʷʚʣʝʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʡ. 

7. ʉʦʟʜʘʥʠʝ ʣʝʢʘʨʩʪʚ. 

8. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʳʭ ʤʘʥʝʢʝʥʦʚ ʚʤʝʩʪʦ ʧʘʮʠʝʥʪʦʚ ʜʣʷ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɹʦʣʝʝ 90 ʩʪʘʨʪʘʧʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʀʀ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʙʣʘʩʪʠ 

ʤʝʜʠʮʠʥʳ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʀʀ ʥʝʩʫʪ ʥʝ ʪʦʣʴʢʦ ʥʘʜʝʞʜʳ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʥʦ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ. 

 

 
ʈʠʩ.6.8. ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

 

ʉʧʝʮʠʘʣʠʩʪʳ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʩʣʠʰʢʦʤ ʤʦʱʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

ʢʦʪʦʨʳʡ ʫʩʪʨʝʤʠʪʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡ. ʀ ʝʩʣʠ ʵʪʠ ʮʝʣʠ ʥʝ ʙʫʜʫʪ 

ʩʦʚʧʘʜʘʪʴ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ, ʪʦ ʫ ʣʶʜʝʡ ʙʫʜʫʪ ʧʨʦʙʣʝʤʳ. ɺʦʪ ʧʦʯʝʤʫ ʦʟʘʙʦʪʠʣʠʩʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʤʠʩʩʠʠ ʧʦ ʀʀ. 

25 ʘʧʨʝʣʷ 2018 ʛʦʜʘ ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ ʧʨʝʜʩʪʘʚʠʣʘ ʦʙʨʘʱʝʥʠʝ 

çʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʣʷ ɽʚʨʦʧʳè, ʘʜʨʝʩʦʚʘʥʥʦʝ ɽʚʨʦʧʘʨʣʘʤʝʥʪʫ, ʉʦʚʝʪʫ 

ɽʚʨʦʧʳ, ʝʚʨʦʧʝʡʩʢʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʢʦʤʠʪʝʪʘʤ ʠ ʢʦʤʠʪʝʪʘʤ 

ʨʝʛʠʦʥʦʚ. ɺ ʜʦʢʫʤʝʥʪʝ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʙʫʜʫʱʝʡ ʧʦʣʠʪʠʢʠ ɽʉ ʚ ʦʪʥʦʰʝʥʠʠ 

ʀʀ, ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʙʘʟʳ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ 

ʠ ʥʦʨʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʀʀ. ʂ ʆʙʨʘʱʝʥʠʶ ʧʨʠʣʘʛʘʝʪʩʷ ʧʨʦʝʢʪ 

ʜʦʢʫʤʝʥʪʘ çʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡè, ʚ ʢʦʪʦʨʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʤʝʥʠʤʳʭ ʧʨʘʚʠʣ ʠ ʧʨʠʥʮʠʧʦʚ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʘʥʘʣʠʟ ʚʳʨʘʙʦʪʘʥʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʜʨ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʀʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ 

ʠ ʵʣʝʢʪʨʦʥʠʢʠ (IEEE) ʨʘʟʨʘʙʦʪʘʣ ʪʨʠ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʘ ʵʪʠʢʠ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ: 
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1. ʉʪʘʥʜʘʨʪ ʜʣʷ ʵʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ. ɺ ʵʪʦʤ ʩʪʘʥʜʘʨʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʝʡʩʪʚʠʷ ʀʀ, ʩʢʨʳʪʦ ʠʣʠ ʷʚʥʦ 

ʚʣʠ̫ʁ ʱʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠ ʵʤʦʮʠʠ ʯʝʣʦʚʝʢʘ. ʏʪʦʙʳ ʨʦʙʦʪʳ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʚ 

ʵʪʦʤ ʚʦʧʨʦʩʝ ʦʙʱʝʧʨʠʥʷʪʦʡ ʵʪʠʢʠ ʠ ʧʨʠʥʮʠʧʦʚ ʤʦʨʘʣʠ, ʠʥʞʝʥʝʨʳ ʠ ʬʠʣʦʩʦʬʳ 

ʜʦʣʞʥʳ ʚʤʝʩʪʝ ʟʘʥʠʤʘʪʴʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ. 

2. ʉʪʘʥʜʘʨʪ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʚʨʝʜ ʣʶʜʷʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʦʵʪʦʤʫ 

ʩʪʘʥʜʘʨʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʥʠʞʘʶʱʠʭ ʨʠʩʢ 

ʦʰʠʙʦʢ, ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʯʝʪʢʠʝ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. 

3. ʉʪʘʥʜʘʨʪ ʜʣʷ ʚʣʠʷʥʠʷ ʀʀ ʥʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ. ʉʦʟʜʘʪʝʣʠ ʀʀ ï 

ʧʨʦʛʨʘʤʤʠʩʪʳ, ʠʥʞʝʥʝʨʳ, ʪʝʭʥʦʣʦʛʠ ï ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʥʳʝ 

ʠʤʠ ʫʩʪʨʦʡʩʪʚʘ ʠʟʤʝʥʷʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʣʶʜʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ɺ ʵʪʦʤ ʩʪʘʥʜʘʨʪʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʥʠʤʘʪʴ ʚ ʨʘʩʯʝʪ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʕʪʦ 

ʦʙʝʩʧʝʯʠʪ ʦʩʥʦʚʫ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

ɽʱʝ ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ ʜʣʷ ʀʀ ʷʚʣʷʝʪʩʷ ʢʦʨʝʡʩʢʠʡ ʫʩʪʘʚ ʜʣʷ 

ʨʦʙʦʪʦʚ (Korean Robot Ethics Charter). ɼʦʢʫʤʝʥʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 7 ʩʪʘʪʝʡ, ʢʦʪʦʨʳʝ 

ʟʘʢʨʝʧʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʵʪʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʨʦʙʦʪʦʚ (ʧʨʠʤʝʨʥʳʡ ʪʝʢʩʪ): 

¶ ʩʪʘʪʴʷ 1 (ʮʝʣʴ): ʦʩʥʦʚʦʡ ʵʪʠʢʠ ʨʦʙʦʪʘ ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʦʚʤʝʩʪʥʦʤʫ 

ʧʨʦʮʚʝʪʘʥʠʶ ʯʝʣʦʚʝʢʘ ʠ ʤʘʰʠʥʳ; 

¶ ʩʪʘʪʴʷ 2 (ʦʙʱʠʡ ʧʨʠʥʮʠʧ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʙʳʪʠʷ ʠ ʨʦʙʦʪ): ʯʝʣʦʚʝʢ ʠ ʨʦʙʦʪ 

ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʩʪʦʠʥʩʪʚʦ ʜʨʫʛ ʜʨʫʛʘ; 

¶ ʩʪʘʪʴʷ 3 (ʯʝʣʦʚʝʯʝʩʢʘʷ ʵʪʠʢʘ): ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʦʙʦʪʘ, ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʠʩʢʘʪʴ 

ʚʜʦʭʥʦʚʝʥʠʝ ʚ ʥʘʠʣʫʯʰʠʭ ʚʦʟʤʦʞʥʳʭ ʦʙʨʘʟʘʭ; 

¶ ʩʪʘʪʴʷ 4 (ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʵʪʠʢʘ): ʨʦʙʦʪ ʜʦʣʞʝʥ ʙʳʪʴ ʯʝʣʦʚʝʢʫ ʜʨʫʛʦʤ, 

ʧʦʤʦʱʥʠʢʦʤ ʠ ʧʘʨʪʥʝʨʦʤ; ʨʦʙʦʪ ʥʝ ʜʦʣʞʝʥ ʥʘʥʦʩʠʪʴ ʫʱʝʨʙ ʣʶʜʷʤ; 

¶ ʩʪʘʪʴʷ 5 (ʵʪʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ): ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʦʙʦʪʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ 

ʥʘ ʟʘʱʠʪʫ ʣʶʜʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ; 

¶ ʩʪʘʪʴʷ 6 (ʵʪʠʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ): ʧʦʪʨʝʙʠʪʝʣʴ ʜʦʣʞʝʥ ʭʦʨʦʰʦ ʦʪʥʦʩʠʪʴʩʷ ʢ 

ʨʦʙʦʪʫ, ʥʝ ʜʦʧʫʩʢʘʪʴ ʥʝʟʘʢʦʥʥʳʡ ʦʙʦʨʦʪ ʨʦʙʦʪʦʚ; 

¶ ʩʪʘʪʴʷ 7 (ʦʙʝʱʘʥʠʝ ʠʩʧʦʣʥʝʥʠʷ): ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠ ʤʝʩʪʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, 

ʯʪʦʙʳ ʚʦʧʣʦʪʠʪʴ ʜʫʭ ʫʩʪʘʚʘ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʨʘʚʠʣ ʵʪʠʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʦʙʦʪʘʤ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʀʀ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ. ʕʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ 

ʠ / ʠʣʠ ʢʦʤʘʥʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʥʬʦʨʤʠʨʫʶʪ ʦʙʳʯʥʳʡ 

ʥʝʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʦ ʪʦʤ, ʢʘʢ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʠʥʪʝʣʣʝʢʪʦʤ.  

ɸʣʛʦʨʠʪʤ ï ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʫʯʘʪ ʢʦʤʧʴʶʪʝʨʳ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï 

ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʥʘʫʯʠʪʴʩʷ ʫʯʠʪʴʩʷ. ʃʶʜʠ ʧʠʰʫʪ ʠʩʭʦʜʥʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʫ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʯʝʣʦʚʝʢʦʤ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʀʀ ʧʦʩʪʦʷʥʥʦ ʫʯʠʪʴʩʷ ʠ ʨʝʰʘʪʴ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ ʚʥʫʪʨʠ 

ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ ʩʨʝʜʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʩʙʦʨʝ ʜʘʥʥʳʭ. 

ɺʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: 
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¶ ʥʠʩʭʦʜʷʱʠʡ ï ʩʦʟʜʘʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʙʘʟ ʟʥʘʥʠʡ ʠ ʩʠʩʪʝʤ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ, ʠʤʠʪʠʨʫʶʱʠʭ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ: ʤʳʰʣʝʥʠʝ, 

ʨʘʩʩʫʞʜʝʥʠʝ, ʨʝʯʴ, ʵʤʦʮʠʠ, ʪʚʦʨʯʝʩʪʚʦ ʠ ʪ.ʜ.; 

¶ ʚʦʩʭʦʜʷʱʠʡ ï ʠʟʫʯʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʵʚʦʣʶʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, 

ʤʦʜʝʣʠʨʫʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨ ʠʣʠ ʙʠʦʢʦʤʧʴʶʪʝʨ. 

ʉʣʦʞʥʦ ʥʘʟʚʘʪʴ ʚʨʝʤʷ, ʢʦʛʜʘ ʧʣʦʜʳ ʚʦʦʙʨʘʞʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʀʀ ʦʙʨʝʪʫʪ 

ʬʠʟʠʯʝʩʢʦʝ ʚʦʧʣʦʱʝʥʠʝ. ʇʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʥʫʞʥʦ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʷʤ, ʥʦ ʠ 

ʯʝʣʦʚʝʢʫ. ʉʦʮʠʫʤ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ ʧʨʠʥʷʪʴ çʞʝʣʝʟʥʳʡè ʤʠʨ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 

ʥʘʮʠʶ ʫʩʪʨʦʡʩʪʚ. ʅʘ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʥʫʞʥʦ ʚʨʝʤʷ. ʏʪʦʙʳ ʣʶʜʠ ʥʘʯʘʣʠ ʜʦʚʝʨʷʪʴ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ ʧʦʣʠʮʝʡʩʢʠʤ, ʚʨʘʯʘʤ ʠ ʚʦʜʠʪʝʣʷʤ, ʠʭ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʥʳʤ ʯʝʣʦʚʝʯʝʩʢʦʤʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʤʦʞʝʪ ʣʠ ʥʝʩʦʚʝʨʰʝʥʥʳʡ 

ʯʝʣʦʚʝʢ ʩʦʟʜʘʪʴ ʩʦʚʝʨʰʝʥʥʫʶ ʩʠʩʪʝʤʫ? ʉʤʦʞʝʪ ʣʠ ʦʪʩʣʝʜʠʪʴ ʪʫ ʛʨʘʥʴ, ʛʜʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ʜʨʫʛ, ʘ ʥʝ ʦʧʘʩʥʦʩʪʴ? ʀ ʩʤʦʞʝʪ ʣʠ ʠʟʙʝʞʘʪʴ ʪʝʭʥʠʯʝʩʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ? 
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ʈɸɿɼɽʃ 7. ʆɹʃɸʏʅʓɽ ʊɽʍʅʆʃʆɻʀʀ. ʀʅʊɽʈʅɽʊ ɺɽʑɽʁ IOT 

 

ɺ ʠʥʪʝʨʥʝʪ ʩʨʝʜʝ ʨʘʟʙʨʦʩʘʥʳ ʤʦʱʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʮʝʥʪʨʳ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

çʜʘʪʘ ʮʝʥʪʨʳè ï ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

ʚʳʯʠʩʣʝʥʠʡ, ʠ, ʙʫʜʫʯʠ ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʧʦ ʥʝʢʦʪʦʨʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʪʴ, ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʩʯʝʨʧʘʝʤʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʣʶʙʦʡ 

ʢʦʤʧʘʥʠʠ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ çʘʨʝʥʜʦʚʘʪʴè ʚ ʵʪʦʤ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʚʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ ʣʶʙʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ: ʦʪ ʤʦʱʥʦʩʪʠ ʦʙʳʯʥʦʛʦ 

ʥʦʫʪʙʫʢʘ ʜʦ ʤʦʱʥʦʩʪʠ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ [41]. 

ʀʜʝʷ ʘʨʝʥʜʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʚ ʠʥʪʝʨʥʝʪ ʩʨʝʜʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʚʳʧʦʣʥʷʪʴ ʟʜʝʩʴ ʚʳʯʠʩʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʪʝʤ ʩʘʤʳʤ 

ʠʟʙʘʚʠʪʴ ʀʊ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʥʝʧʨʝʨʳʚʥʦʡ ʟʘʤʝʥʳ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ 

ʣʠʮʝʥʟʠʡ ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʉɺʊ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ ʥʘ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʦʣʠ 

ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʅʘʯʘʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʣʘʯʥʳʝ ʫʩʣʫʛʠ, 

ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʩʚʦʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʪʝʤ ʩʘʤʳʤ 

ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʠʟʤʝʥʝʥʠʷʤ. ʄʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʫʞʝ ʧʝʨʝʥʝʩʣʠ ʩʚʦʶ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʯʘʩʪʥʦʝ ʦʙʣʘʢʦ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʠʤ ʨʝʰʠʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ 

ʧʨʦʙʣʝʤʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʀʊ 

ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʝʨʝʥʦʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʦʙʣʘʢʦ ʧʦʟʚʦʣʷʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʝʝ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ [43]. ʕʪʦ ʘʙʩʦʣʶʪʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʯʴʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ ʠ ʨʝʩʫʨʩʘʭ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʣʦʭʦ ʧʦʜʜʘʶʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʶ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʙʠʣʴʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʀʊ-ʨʝʩʫʨʩʦʚ ʚʳʛʦʜʦʡ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʝʝ ʨʝʩʫʨʩʦʚ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʘʯʥʳʭ ʨʝʩʫʨʩʦʚ ʜʦʩʪʠʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ. ʎʝʥʪʨʘʣʠʟʘʮʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʜʣʷ ʙʠʟʥʝʩʘ ʜʘʥʥʳʭ ʚ ʦʙʣʘʯʥʦʤ 

ʭʨʘʥʠʣʠʱʝ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʫʙʨʘʪʴ ʚʘʞʥʳʝ ʜʘʥʥʳʝ ʩ 

ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʪʝʯʝʢ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʍʨʘʥʷ ʜʘʥʥʳʝ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱʘʭ, ʦʙʣʘʯʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ. ʇʦʩʪʘʚʱʠʢʠ 

ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ ʩʦʜʝʨʞʘʪ ʰʪʘʪ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʩʧʦʩʦʙʥʳʡ ʚʥʝʜʨʷʪʴ ʚ ʩʚʦʠ ʨʝʰʝʥʠʷ 

ʧʦʩʣʝʜʥʠʝ ʥʦʚʰʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʀʊ-ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʶʪ 

ʮʝʥʪʨʘʣʠʟʘʮʠʶ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʦʙʣʘʢʝ ʚʩʝ ʦʙʥʦʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʩʝʨʚʝʨʝ. ʊʘʢ ʢʘʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʦʙʩʣʫʞʠʚʘʪʴ, ʯʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ, ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʦʚʳʰʘʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ. ʂ ʪʘʢʦʤʫ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʨʠʚʣʝʢʘʶʪʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ 

[44]. 

ɺ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʀʊ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ ʨʘʟʣʠʯʘʶʪ: 
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¶ IaaS ï Infrastructure as a Service ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʫʩʣʫʛʘ, ʥʘʧʨʠʤʝʨ, 

ʚʠʨʪʫʘʣʴʥʳʝ ʩʝʨʚʝʨʳ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʩʝʪʴ; ʢʣʠʝʥʪ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʣʶʙʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʨʠʣʦʞʝʥʠʷ; 

¶ PaaS ï Platform as a Service ï ʧʣʘʪʬʦʨʤʘ ʢʘʢ ʫʩʣʫʛʘ, ʥʘʧʨʠʤʝʨ, ʚʝʙ-ʩʝʨʚʝʨ ʠʣʠ 

ʙʘʟʘ ʜʘʥʥʳʭ; ʢʣʠʝʥʪ ʫʧʨʘʚʣʷʝʪ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʷʝʪ ʧʨʦʚʘʡʜʝʨ; 

¶ saas ï software as a service ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛʠ, 

ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʥʳʡ ʧʦʯʪʦʚʳʡ ʷʱʠʢ, ʜʨʫʛʦʝ ʦʬʠʩʥʦʝ ʧʨʠʣʦʞʝʥʠʝ; ʢʣʠʝʥʪ 

ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʣʦʞʝʥʠʝ, ʙʘʟʦʚʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʢʦʪʦʨʦʛʦ ʫʧʨʘʚʣʷʝʪ 

ʧʨʦʚʘʡʜʝʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 7.1 ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʮʮʳ ʢʘʢ 

ʫʩʣʫʛʠ. ɿʘʢʘʟ ʧʠʮʮʳ ʧʦʤʦʛʘʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʢʣʶʯʝʚʳʭ ʚʠʜʘʭ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ ʠ 

ʨʘʟʣʠʯʠʷʭ ʤʝʞʜʫ ʥʠʤʠ. 

 
ʈʠʩ.7.1. ɺʘʨʠʘʥʪʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʮʮʳ (ʧʠʮʮʘ ʢʘʢ ʩʝʨʚʠʩ) 

 

ʏʪʦʙʳ ʧʦʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ 

ʯʝʣʦʚʝʢ ʟʘʭʦʪʝʣ ʩʲʝʩʪʴ ʧʠʮʮʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 7.1: 

a. ʧʨʠʛʦʪʦʚʠʪʴ ʝʝ ʩʚʦʠʤʠ ʨʫʢʘʤʠ; 

b. ʧʨʠʛʦʪʦʚʠʪʴ ʧʠʮʮʫ ʠʟ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ; 

c. ʟʘʢʘʟʘʪʴ ʜʦʩʪʘʚʢʫ ʛʦʪʦʚʦʡ ʧʠʮʮʳ ʥʘ ʜʦʤ; 

d. ʧʦʝʭʘʪʴ ʚ ʧʠʮʮʝʨʠʶ ʠ ʩʲʝʩʪʴ ʧʠʮʮʫ ʪʘʤ ʥʘ ʤʝʩʪʝ. 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ (ʩʚʦʠʤʠ ʨʫʢʘʤʠ) ï ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ 

ʜʝʣʘʝʪ ʚʩʝ ʩʘʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʝ ʥʠʢʘʢʠʭ ʚʥʝʰʥʠʭ 

ʧʦʜʨʷʜʯʠʢʦʚ/ʧʦʩʪʘʚʱʠʢʦʚ ʫʩʣʫʛ. ʋ ʚʘʩ ʜʦʤʘ ʝʩʪʴ ʧʣʠʪʘ, ʚ ʤʘʛʘʟʠʥʝ ʚʳ ʢʫʧʠʣʠ 

ʧʨʦʜʫʢʪʳ, ʚʳ ʩʘʤʠ ʟʘʤʝʩʠʣʠ ʪʝʩʪʦ, ʩʘʤʠ ʥʘʪʝʨʣʠ ʧʦʤʠʜʦʨʳ, ʩʳʨ, ʧʦʨʝʟʘʣʠ ʛʨʠʙʳ, 

ʟʝʣʝʥʴ, ʜʦʙʘʚʠʣʠ ʩʧʝʮʠʡ. ɺʩʝ ʛʦʪʦʚʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʂʘʞʝʪʩʷ, ʯʪʦ ʵʪʦ ʚʘʨʠʘʥʪ ʜʣʷ 
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ʜʦʤʦʭʦʟʷʝʢ, ʫ ʢʦʪʦʨʳʭ ʤʥʦʛʦ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʘʥʘʣʦʛ On Prem, ʜʦʩʣʦʚʥʦ ʢʘʢ 
çʥʘ ʧʨʝʜʧʨʠʷʪʠʠè, ʯʪʦ ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʛʦʪʦʚʦʝ ʪʝʩʪʦ, ʛʦʪʦʚʳʡ ʪʦʤʘʪʥʳʡ ʩʦʫʩ ʠ 

ʜʘʞʝ ʥʘʪʝʨʪʳʡ ʩʳʨ. ɺʘʰʘ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ï ʩʦʙʨʘʪʴ ʚʩʝ ʚ ʧʨʘʚʠʣʴʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʨʘʟʦʛʨʝʪʴ ʜʫʭʦʚʢʫ ʜʦ ʥʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʦʚʨʝʤʷ ʚʳʥʫʪʴ 

ʛʦʪʦʚʫʶ ʧʠʮʮʫ ʠʟ ʥʝʝ. ʕʪʦ ʘʥʘʣʦʛ IaaS. 

ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ï ʚʳ ʟʘʢʘʟʳʚʘʝʪʝ ʧʠʮʮʫ ʥʘ ʜʦʤ. ɺʳ ʫʞʝ ʥʠʯʝʛʦ ʥʝ ʛʦʪʦʚʠʪʝ, ʫ 

ʚʘʩ ʜʘʞʝ ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʧʣʠʪʳ ʥʘ ʢʫʭʥʝ. ɺʳ ʟʘʥʠʤʘʝʪʝʩʴ ʣʠʰʴ ʩʝʨʚʠʨʦʚʢʦʡ ʩʪʦʣʘ ʠ, 

ʚʦʟʤʦʞʥʦ, ʚʘʨʠʘʥʪʘʤʠ ʥʘʧʠʪʢʦʚ. ʕʪʦ ʘʥʘʣʦʛ PaaS. 

ʏʝʪʚʝʨʪʳʡ ʚʘʨʠʘʥʪ ï ʚʩʝ çʧʦʜ ʢʣʶʯè. ɺʳ ʧʨʠʭʦʜʠʪʝ ʚ ʨʝʩʪʦʨʘʥ, ʚ ʢʦʪʦʨʦʤ ʫʞʝ 

ʚʩʝ ʛʦʪʦʚʦ ʢ ʚʘʰʝʤʫ ʧʨʠʭʦʜʫ: ʩʪʦʣʳ ʩʦ ʩʢʘʪʝʨʪʷʤʠ, ʧʨʠʧʨʘʚʳ, ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʦ, 

ʦʬʠʮʠʘʥʪʳ ʠ ʧʨʠʷʪʥʘʷ ʤʫʟʳʢʘ. ɼʣʷ ʚʘʩ ʛʦʪʦʚʷʪ ʧʠʮʮʫ, ʚʳ ʝʝ ʩʲʝʜʘʝʪʝ ʠ ʫʭʦʜʠʪʝ, ʥʝ 

ʟʘʜʫʤʳʚʘʷʩʴ ʦ ʛʨʷʟʥʦʡ ʧʦʩʫʜʝ ʠ ʦʩʪʘʚʣʝʥʥʦʤ ʥʘ ʩʢʘʪʝʨʪʠ ʧʷʪʥʝ. ʕʪʦ ʘʥʘʣʦʛ SaaS. 

ʇʝʨʝʣʦʞʠʤ ʵʪʦʪ ʧʨʠʤʝʨ ʥʘ ʦʙʣʘʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʫʩʪʴ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʦʩʪʨʦʠʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʀʊ-ʩʝʨʚʠʩ ʚʥʫʪʨʠ 

ʢʦʤʧʘʥʠʠ, ʥʘʧʨʠʤʝʨ, ʧʫʩʪʴ ʟʘʧʫʩʢʘʝʪʩʷ ʥʦʚʘʷ ʫʯʝʪʥʘʷ ʩʠʩʪʝʤʘ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʫʤʘʪʴ, ʥʘ ʢʘʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ (ʩʝʨʚʝʨʥʦʤ ʠ 

ʩʝʪʝʚʦʤ) ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʜʘʥʥʳʡ ʩʝʨʚʠʩ. ʅʘ ʩʝʨʚʝʨ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʫʩʪʘʥʦʚʠʪʴ 

ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʩʘʤʦ ʧʨʠʣʦʞʝʥʠʝ. ʉʝʨʚʝʨ ʧʦʜʢʣʶʯʠʪʴ ʢ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, 

ʯʪʦʙʳ ʢ ʥʝʤʫ ʙʳʣ ʜʦʩʪʫʧ ʥʝ ʪʦʣʴʢʦ ʠʟ ʦʬʠʩʘ, ʥʦ ʠ ʠʟ ʫʜʘʣʝʥʥʳʭ ʬʠʣʠʘʣʦʚ, ʩ 

ʜʦʤʘʰʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʩ ʥʦʫʪʙʫʢʘ ʚ ʦʪʧʫʩʢʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ, ʜʘʥʥʳʡ ʩʝʨʚʝʨ ʩʣʝʜʫʝʪ ʨʘʟʤʝʩʪʠʪʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʦʤʝʱʝʥʠʠ, 

ʦʪʚʝʯʘʶʱʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ ʵʥʝʨʛʦʚʚʦʜʘʤ, ʥʘʣʠʯʠʶ ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʪʦʨʘ ʠ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʠ ʧʨ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʩʦʙʩʪʚʝʥʥʦʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʣʠʙʦ ʘʨʝʥʜʦʚʘʪʴ ʤʝʩʪʦ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʜʘʪʘ-ʮʝʥʪʨʘʭ. 

  

 
ʈʠʩ. 7.2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ (ʩʚʦʠʤʠ ʨʫʢʘʤʠ), ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚʩʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʩʪʨʦʠʪʩʷ ʩʝʨʚʝʨʥʘʷ, ʧʦʢʫʧʘʝʪʩʷ ʩʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʣʠʮʝʥʟʠʠ ʥʘ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ, ʚʩʝ 

ʧʨʦʠʩʭʦʜʠʪ ʮʝʣʠʢʦʤ ʥʘ ʚʘʰʝʡ ʩʪʦʨʦʥʝ, ʚ ʚʘʰʝʡ ʟʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʕʪʦʪ ʚʘʨʠʘʥʪ 

ʨʘʙʦʯʠʡ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʦ ʩʨʦʢʘʤ. ʇʦʪʨʝʙʫʝʪʩʷ ʤʠʥʠʤʫʤ 
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2 ʤʝʩʷʮʘ ʥʘ ʧʦʩʪʘʚʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʱʝ ʤʠʥʠʤʫʤ ʜʚʘ ʤʝʩʷʮʘ ʥʘ ʚʥʝʜʨʝʥʠʝ, 

ʥʘʩʪʨʦʡʢʫ ʠ ʟʘʧʫʩʢ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ï ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʦʡ IaaS (ʨʠʩ.7.3), ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʢʘʢ 

ʩʝʨʚʠʩʦʤ. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʦʙʨʝʪʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʪʨʦʠʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʜʘʪʘ-

ʮʝʥʪʨ, ʥʘʥʠʤʘʪʴ ʩʠʩʪʝʤʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʝʨʝʜʘʶʪʩʷ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʦʙʣʘʢʝ. ɺ ʟʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʫʧʨʘʚʣʝʥʠʝ ʆʉ, 

ʫʩʪʘʥʦʚʢʦʡ ʠ ʥʘʩʪʨʦʡʢʦʡ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

 

 
ʈʠʩ. 7.3. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛʠ 

 

ɺʘʨʠʘʥʪ ʪʨʝʪʠʡ. ʇʝʨʝʭʦʜ ʦʪ ʤʦʜʝʣʠ IaaS ʢ PaaS ʤʦʜʝʣʠ (ʨʠʩ.7.4), 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʧʣʘʪʬʦʨʤʫ ʢʘʢ ʩʝʨʚʠʩ. ʆʙʣʘʯʥʳʡ ʧʨʦʚʘʡʜʝʨ ʧʦʣʫʯʘʝʪ ʫʧʨʘʚʣʝʥʠʝ 

ʆʉ ʠ ɹɼ. 
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ʈʠʩ. 7.4. ʇʣʘʪʬʦʨʤʘ ʢʘʢ ʫʩʣʫʛʘ 

 

ʏʝʪʚʝʨʪʳʡ ʚʘʨʠʘʥʪ (ʨʠʩ.7.5). ʇʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʥʦ ʦʙʣʘʯʥʦʤʫ 

ʧʨʦʚʘʡʜʝʨʫ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʚʠʩʘ, ʚ ʧʦʣʥʦʤʦʯʠʷ ʚʭʦʜʠʪ ʫʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ 

ʧʨʠʣʦʞʝʥʠʡ, ʤʦʥʠʪʦʨʠʥʛ, ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ. ʇʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʰʪʘʪʥʳʭ ʀʊ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʣʶʙʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʩʧʝʮʠʘʣʠʩʪ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʤʝʥʝʜʞʝʨʘ. 
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ʈʠʩ. 7.5. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʫʩʣʫʛʘ 

 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛʠ IaaS ï ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʦ ʟʘʧʨʦʩʫ, ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʂʣʠʝʥʪ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʠ ʫʧʨʘʚʣʷʪʴ ʬʠʟʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʥʦ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʆʉ ʠ 

ʨʘʟʚʝʨʥʫʪʳʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʣʘʪʬʦʨʤʘ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛʠ, PaaS ï ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʣʘʯʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʇʆ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʙʘʟʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʦʙʣʘʯʥʳʤ ʧʨʦʚʘʡʜʝʨʦʤ. ɿʘʢʘʟʯʠʢ ʥʝ ʤʦʞʝʪ 

ʫʧʨʘʚʣʷʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʚ ʦʙʣʘʢʝ, ʩʝʪʝʚʳʤ ʠ ʩʝʨʚʝʨʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʆʉ, 

ʭʨʘʥʝʥʠʝʤ ɹɼ, ʥʦ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʟʚʝʨʥʫʪʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʥʘʩʪʨʘʠʚʘʪʴ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʇʆ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛʠ, SaaS ï ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʣʠʝʥʪʫ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʨʘʟʚʝʨʥʫʪʳ ʧʨʦʚʘʡʜʝʨʦʤ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʙʣʘʢʘ. ɼʦʩʪʫʧ ʚ ʧʨʠʣʦʞʝʥʠʷ ʜʦʩʪʫʧʝʥ ʩ 

ʣʶʙʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʷ ʥʘʩʪʨʦʝʥʥʳʡ ʙʨʘʫʟʝʨ. ʋʩʣʫʛʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜ ʢʣʶʯ, ʢʣʠʝʥʪ ʥʝ ʥʘʩʪʨʘʠʚʘʝʪ ʠ ʥʝ ʫʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ ʧʨʠʣʦʞʝʥʠʡ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʝʨʚʠʩʦʚ ʜʣʷ ʧʝʨʝʥʦʩʘ 

ʚ ʦʙʣʘʢʦ. ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʝʨʚʠʩʦʚ ʜʣʷ ʤʠʛʨʘʮʠʠ ʚ ʦʙʣʘʢʦ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʩʝʛʤʝʥʪʝ ʷʚʣʷʶʪʩʷ ʧʦʯʪʘ ʠ ERP. ʅʦ ʧʦʤʠʤʦ ʥʠʭ ʝʩʪʴ ʠ ʜʨʫʛʠʝ, ʥʝ 

ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʝ. 

ʉʨʝʜʠ ʥʠʭ: 

¶ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ; 

¶ ʚʠʨʪʫʘʣʴʥʘʷ ɸʊʉ; 



111 
 

¶ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ (ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʝʙʠʥʘʨʦʚ, ʚʠʜʝʦ ʧʨʝʟʝʥʪʘʮʠʡ, ʚʠʜʝʦ 

ʩʦʚʝʱʘʥʠʡ); 

¶ ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ - CRM (ʵʪʘ ɸʉ ʯʘʩʪʦ 

ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʬʫʥʢʮʠʷʤʠ ʚʠʨʪʫʘʣʴʥʦʡ ɸʊʉ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ); 

¶ ʚʠʨʪʫʘʣʴʥʳʡ ʦʬʠʩ (ʥʘʙʦʨ ʩʝʨʚʠʩʦʚ ʧʦ ʩʦʟʜʘʥʠʶ/ʦʙʨʘʙʦʪʢʝ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʫʥʢʮʠʷʤʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ, ʚʠʨʪʫʘʣʴʥʦʡ ɸʊʉ); 

¶ ʭʦʩʪʠʥʛ (ʚʠʨʪʫʘʣʴʥʳʝ ʩʝʨʚʝʨʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʠʟʚʦʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʭʦʩʪʠʥʛ ʩʘʡʪʦʚ). 

ɺʘʨʠʘʥʪʳ ʪʘʨʠʬʠʢʘʮʠʠ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʧʨʦ ʦʧʣʘʪʫ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: ʧʣʘʪʘ ʟʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ + ʧʣʘʪʘ ʟʘ ʣʠʮʝʥʟʠʠ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʧʨʦʛʨʘʤʤʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʧʨʠʣʦʞʝʥʠʷ) + ʥʘʜʙʘʚʢʘ ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ ʨʝʩʫʨʩʦʚ: 

1. ʋ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦ ʨʝʩʫʨʩʦʚ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʥʳʡ ʮʠʢʣ 

ʫʩʣʫʛ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʩʣʝʧʨʦʜʘʞʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ). 

2. ɹʦʣʴʰʠʝ ʢʦʨʧʦʨʘʮʠʠ ʩʣʠʰʢʦʤ ʥʝʧʦʚʦʨʦʪʣʠʚʳ ʠ ʥʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ 

ʛʠʙʢʦʩʪʴʶ, ʯʪʦʙʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʳʟʦʚʳ ʨʳʥʢʘ. 

ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʧʣʘʪʬʦʨʤʳ ʦʙʣʘʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʳʥʢʝ: 

¶ Amazon Web Services; 

¶ Microsoft Azure; 

¶ ThingWorx IoT Platform; 

¶ IBMôs Watson; 

¶ Cisco IoT Cloud Connect; 

¶ Salesforce IoT Cloud; 

¶ Oracle Integrated Cloud; 

¶ GE Predix. 

ʈʘʟʚʠʪʠʝ ʦʙʣʘʯʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʠʥʪʝʨʝʩʦʚʘʣʦ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʂʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʚ 

cʝʨʚʠʩʘʭ IoT ʠ IIoT. 

IoT ï ʵʪʦ ʩʝʪʴ ʩʚʷʟʘʥʥʳʭ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʦʙʲʝʢʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ 

ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ, ʧʦʩʪʫʧʘʶʱʠʤʠ ʩʦ ʚʩʪʨʦʝʥʥʳʭ ʩʝʨʚʠʩʦʚ. ʋʩʪʨʦʡʩʪʚʘ, 

ʚʭʦʜʷʱʠʝ ʚ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ï ʣʶʙʳʝ ʘʚʪʦʥʦʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʸʥʥʳʝ ʢ 

ʠʥʪʝʨʥʝʪʫ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʠ/ʠʣʠ ʫʧʨʘʚʣʷʪʴʩʷ ʫʜʘʣʸʥʥʳʤ ʦʙʨʘʟʦʤ [30]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʦʜʝʣʠ IoT ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ [31]: 

ɸʢʪʠʚʥʦʝ ʠ ʚʳʩʦʢʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ Internet ʧʦʩʨʝʜʩʪʚʦʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ 

ʚʦʚʣʝʯʝʥʠʷ ʫʤʥʳʭ ʩʫʱʥʦʩʪʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. 

ʉʥʠʞʝʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ. 

ʉʥʠʞʝʥʠʝ ʩʦʚʦʢʫʧʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘ ʧʦʠʩʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʂʌʉ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʴʶ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʙʠʟʥʝʩ ʪʝʭʥʦʣʦʛʠʡ IoT. 
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ʉʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦ ʦʧʝʨʘʪʠʚʥʳʤ ʚʦʧʨʦʩʘʤ ʟʘ ʩʯʝʪ ʥʘʜʝʣʝʥʠʷ 

ʫʧʨʘʚʣʷʝʤʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʂʌʉ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʟʘ ʩʯʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʷʭ ʠʟ ʚʥʝ ʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʠʭ. 

ʉʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʤʷʛʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʘʨʴʝʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ 

ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ 

ʜʦʩʪʫʧʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʨʝʩʫʨʩʦʚ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ, ʚʨʝʤʝʥʠ ʠʩʧʦʣʥʝʥʠʷ, ʩʧʦʩʦʙʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʥʝʥʠʷ. 

 

 
ʈʠʩ. 7.6. ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʣʘʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

 

ʅʘ ʨʠʩʫʥʢʝ 7.6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʙʣʘʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʦʜʩʠʩʪʝʤ ï çʩʣʦʝʚè, ʨʝʘʣʠʟʫʶʱʠʭ ʘʧʧʘʨʘʪʥʦʝ, 

ʧʨʦʛʨʘʤʤʥʦʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 
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ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʙʣʘʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʯʠʥʘʝʪʩʷ ʥʘ 

ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʫʨʦʚʥʝ (Enterprise cooperation application layer), ʨʝʰʘʶʱʝʤ ʚʦʧʨʦʩʳ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʢʦʦʧʝʨʘʮʠʠ ʤʝʞʜʫ ʠʥʜʫʩʪʨʠʷʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ʈʘʟʣʠʯʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʦʪʜʝʣʳ ʨʘʙʦʪʘʶʪ ʧʦʜ ʦʙʱʠʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʨʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (Portal layer) ʠ ʇʆ 

ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʦʙʣʘʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (Application layer). ʅʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʘʜʘʯ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʩʣʫʞʝʙʥʳʡ ʩʣʦʡ ʷʜʨʘ ʦʙʣʘʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʫʨʦʚʝʥʴ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ (Core cloud service layer), ʦʙʲʝʜʠʥʷʶʱʠʡ 

ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʚ ʝʜʠʥʦʝ ʦʙʣʘʯʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ (ʧʨʠʝʤ ʠ ʦʙʨʘʙʦʪʢʘ ʟʘʷʚʦʢ, ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʘʚʘʤʠ 

ʜʦʩʪʫʧʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ, ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʤʦʱʥʦʩʪʝʡ, ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʪ.ʜ.). 

ʆʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʦʡ ʧʦʜʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʚʩʝʡ ʦʙʣʘʯʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ. 

ʅʘ ʫʨʦʚʥʝ ʚʠʨʪʫʘʣʴʥʳʭ ʩʣʦʷ ʨʝʩʫʨʩʦʚ ʩʦʟʜʘʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʧʠʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʳ ʠ ʤʦʱʥʦʩʪʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʷʟʴ ʩ ʬʠʟʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʠʥʢʘʧʩʫʣʠʨʫʶʪʩʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʣʘʢʦ. ʉʫʪʴ ʪʘʢʦʡ ʠʥʢʘʧʩʫʣʷʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʚ ʩʚʝʜʝʥʠʠ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʙʣʘʢʦʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʇʦʥʷʪʠʝ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʢʨʳʪʠʝ 

ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ ʦʪ ʠʩʪʠʥʥʦʛʦ ʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʠʨʪʫʘʣʠʟʘʮʠʷ ï ʘʙʩʪʨʘʢʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʩʝʨʚʝʨʦʚ) ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʠʩʪʝʤʳ, çʠʥʢʘʧʩʫʣʠʨʫʶʱʝʡè 

(ʩʢʨʳʚʘʶʱʝʡ ʚ ʩʝʙʝ) ʩʦʙʩʪʚʝʥʥʫʶ ʨʝʘʣʠʟʘʮʠʶ. 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʧʣʘʪʬʦʨʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʧʦʚʝʨʭ ʨʝʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʕʪʦʪ ʚʠʜ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʡ ʵʤʫʣʷʮʠʠ ʚʩʝʛʦ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʵʤʫʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ. ʇʨʠʤʝʨʳ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʦʣʥʦʡ 

ʵʤʫʣʷʮʠʠ: Bochs, PearPC, QEMU (ʙʝʟ ʘʢʩʝʣʝʨʘʮʠʠ), Hercules Emulator. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ï ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʣʠʯʥʳʡ ʢʦʤʬʦʨʪ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʩʭʦʜʘʤʠ. 

IoT ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʳʪʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ: 

¶ ʩʚʝʪ ʠ ʦʪʦʧʣʝʥʠʝ; 

¶ ʵʣʝʢʪʨʦʥʥʳʝ ʟʘʤʢʠ ʜʚʝʨʝʡ; 

¶ ʢʘʤʝʨʳ ʥʘʙʣʶʜʝʥʠʷ; 

¶ ʟʘʢʘʟ ʪʦʚʘʨʦʚ ʭʦʣʦʜʠʣʴʥʠʢʦʤ; 

¶ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʛʨʳʚʘʝʤʦʡ ʤʫʟʳʢʦʡ; 

¶ ʧʦʣʠʚ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘ. 

IoT ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ ʟʘ ʦʧʪʠʤʠʟʘʮʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʨʘʙʦʪʳ ʩʯʝʪʯʠʢʦʚ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʥʫ ʦʙʱʫʶ ʩʝʪʴ, ʘʥʘʣʠʟʠʨʫʶʱʫʶ 

ʨʘʩʭʦʜʳ ʢʘʢ ʥʘ ʵʥʝʨʛʠʶ, ʪʘʢ ʠ ʥʘ ʚʦʜʫ ʠ ʛʘʟ, ʠ ʧʨʝʜʣʘʛʘʶʱʫʶ ʚʘʨʠʘʥʪʳ ʵʢʦʥʦʤʠʠ 

ʭʦʟʷʠʥʫ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʢʣʶʯʘʝʪ ʩʚʝʪ, ʧʝʨʝʢʨʳʚʘʝʪ ʚʦʜʫ, ʘ ʪʘʢʞʝ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʨʫʛʠʝ ʙʳʪʦʚʳʝ ʚʦʧʨʦʩʳ. 
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ʋʩʧʝʭ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ IoT ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ, ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʤʠʨʦʚʦʤ 

ʤʘʩʰʪʘʙʝ. ʄʥʦʛʠʝ ʩʪʨʘʥʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʦʚ 

ʜʣʷ IoT, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʦʛʨʦʤʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ ʚ ʙʫʜʫʱʝʤ. 

ʉʝʛʦʜʥʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʩʦʶʟ, ʀʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ, ɽʚʨʦʧʝʡʩʢʠʡ ʂʦʤʠʪʝʪ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʂʠʪʘʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʵʣʝʢʪʨʦʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ɸʤʝʨʠʢʘʥʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʦʚ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʜʣʷ çʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡè. ɹʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ ʦʙʱʝʧʨʠʥʷʪʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʦʪʨʝʙʠʪʝʣʠ ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʝʨʚʠʩʳ IoT ʚ 

ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʭʦʜʦʚ (ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ) ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʤʥʳʭ ʩʫʱʥʦʩʪʝʡ ʚ ʠʥʪʝʨʥʝʪ-

ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ ʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ (SOA) (ʨʠʩ 7.7). 

 
ʈʠʩ.7.7. ʉʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʜʣʷ çʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡè 

 

ʋʨʦʚʝʥʴ ʠʟʤʝʨʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʧʠʩʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠʥʪʝʛʨʠʨʦʚʘʥ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ (RFID, ʜʘʪʯʠʢʘʤʠ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʪ.ʜ.), ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʩʧʦʟʥʘʚʘʪʴ/ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ ʠ 

ʩʦʙʠʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ. 



115 
 

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʘʟʦʚʫʶ ʩʝʪʝʚʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ 

ʧʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʠʣʠ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. 

ʅʘ ʩʝʨʚʠʩʥʦʤ ʫʨʦʚʥʝ ʥʘʟʥʘʯʘʶʪʩʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʨʚʠʩʳ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ. 

ʀʥʪʝʨʬʝʡʩʥʳʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ 

ʩ ʢʣʠʝʥʪʩʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (ʨʠʩ.7.8) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

IoT-ʫʩʪʨʦʡʩʪʚʘ, ʩʦʙʠʨʘʶʱʠʝ ʧʦʢʘʟʘʥʠʷ ʩ ʜʘʪʯʠʢʦʚ ʠ ʚʳʧʦʣʥʷʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ 

ʜʝʡʩʪʚʠʷ. ʄʦʛʫʪ ʙʳʪʴ ʧʝʨʩʦʥʘʣʴʥʳʤʠ, ʥʦʩʠʤʳʤʠ ʠ ʚʩʪʨʦʝʥʥʳʤʠ. 

ʐʣʁ ʟʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʫʩʪʨʦʡʩʪʚ ʠ ʧʝʨʝʜʘʶʪ ʠʤ ʢʦʤʘʥʜʳ 

ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʧʧʘʨʘʪʥʳʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ 

ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ; ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʧʨʦʪʦʢʦʣʳ. 

 
ʈʠʩ. 7.8. ʆʩʥʦʚʥʳʝ ʫʨʦʚʥʠ ʩʪʨʫʢʪʫʨʳ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

 

ʉʝʨʚʝʨ, ʛʜʝ ʭʨʘʥʷʪʩʷ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ 

ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʙʘʟʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ, ʨʝʘʣʴʥʦʡ ʤʘʰʠʥʳ ʠʣʠ ʯʝʨʝʟ ʦʙʣʘʢʦ. 
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ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ, ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʠʣʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ. 

ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʫʩʪʨʦʡʩʪʚ ʠ ʥʘʛʣʷʜʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʘʣʠʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʠʜʝʷ IoT ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʝʱʝʡ ʩ 

ʩʝʨʚʝʨʦʤ ʠ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʟʥʘʯʝʥʥʳʭ ʠʤ ʩʝʨʚʠʩʦʚ, ʯʪʦ ʩʚʦʜʠʪ 

ʫʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ ʢ ʤʠʥʠʤʫʤʫ. ʅʘʧʨʠʤʝʨ, ʩʯʝʪʯʠʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʪʩʳʣʘʶʱʠʝ 

ʧʦʢʘʟʘʥʠʷ ʚ ʫʧʨʘʚʣʷʶʱʫʶ ʢʦʤʧʘʥʠʶ; GPS-ʪʨʝʢʝʨʳ, ʦʪʩʣʝʞʠʚʘʶʱʠʝ ʜʚʠʞʝʥʠʝ 

ʪʘʢʩʠ; ʫʤʥʳʝ ʢʘʩʢʠ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʠʪʥʝʩ-ʙʨʘʩʣʝʪʳ ï ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ. 

ʉʦʝʜʠʥʝʥʠʝ çʫʤʥʳʭ ʚʝʱʝʡè ʚ ʝʜʠʥʫʶ ʩʝʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʢ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ-

ʧʨʦʪʦʢʦʣʘ IPv6, ʜʘʶʱʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʳʜʝʣʝʥʥʳʡ ʫʥʠʢʘʣʴʥʳʡ ʘʜʨʝʩ 

ʢʘʞʜʦʤʫ ʧʦʜʢʣʶʯʘʝʤʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʠʟ ʧʦʜʢʣʶʯʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʣʘʪʘʤʠ ʨʘʩʰʠʨʝʥʠʷ ï 

ʤʦʜʫʣʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʤʦʜʫʣʴ ʧʘʤʷʪʠ, ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ (ʜʘʪʯʠʢʠ) ʠ ʩʨʝʜʩʪʚʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʢʦʥʪʨʦʣʣʝʨʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʦʪʚʝʯʘʶʱʘʷ ʟʘ ʩʙʦʨ ʠ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʘʬʠʢʘ. 
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ʈɸɿɼɽʃ 8. ʏɽʊɺɽʈʊɸʗ ʇʈʆʄʓʐʃɽʅʅɸʗ ʈɽɺʆʃʖʎʀʗ. ʋʄʅʓʁ 
ɿɸɺʆɼ. ʋʄʅʓʁ ɻʆʈʆɼ 

 

ɺ 2011 ʛʦʜʫ ʩʦʩʪʦʷʣʘʩʴ ʢʨʫʧʥʝʡʰʘʷ ʚ ʤʠʨʝ ʧʨʦʤʳʰʣʝʥʥʘʷ ʚʳʩʪʘʚʢʘ ï 

ɻʘʥʥʦʚʝʨʩʢʘʷ ʷʨʤʘʨʢʘ, ʛʜʝ ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʪʝʨʤʠʥ çʀʥʜʫʩʪʨʠʷ 4.0è, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ [44]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 1-ʷ ʨʝʚʦʣʶʮʠʷ ʜʣʠʣʘʩʴ ʧʦʨʷʜʢʘ 100 ʣʝʪ ʠ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ 

ʤʝʭʘʥʠʟʘʮʠʝʡ ʪʨʫʜʘ, ʦʚʣʘʜʝʥʠʝʤ ʵʥʝʨʛʠʝʡ ʧʘʨʘ, ʧʦʷʚʣʝʥʠʝʤ ʬʘʙʨʠʢ ʠ ʨʘʟʜʝʣʝʥʠʝʤ 

ʪʨʫʜʘ. 

2-ʷ ʨʝʚʦʣʶʮʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʵʣʝʢʪʨʠʬʠʢʘʮʠʝʡ ʠ 

ʚʥʝʜʨʝʥʠʝʤ ʢʦʥʚʝʡʝʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʘʯʘʣʝ. 

ʊʘʙʣʠʮʘ 2 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʨʝʚʦʣʶʮʠʠ 
 

ʇʨʦʤʳʰʣʝʥʥʳʡ  

ʧʝʨʝʚʦʨʦʪ 

ʇʝʨʠʦʜ ʀʥʥʦʚʘʮʠʠ/ʧʨʦʨʳʚʳ ʈʝʟʫʣʴʪʘʪ 

ʇʝʨʚʘʷ  

ʧʨʦʤʳʰʣʝʥʥʘʷ  

ʨʝʚʦʣʶʮʠʷ 

ʢʦʥʝʮ 

XVIII  ʚ. ï 

ʥʘʯʘʣʦ 

ʍIX ʚ. 

ʚʦʜʷʥʳʝ ʠ ʧʘʨʦʚʳʝ 

ʜʚʠʛʘʪʝʣʠ, ʪʢʘʮʢʠʝ ʩʪʘʥ-

ʢʠ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʪʨʘʥʩʧʦʨʪ, ʤʝʪʘʣ-

ʣʫʨʛʠʷ 

ʧʝʨʝʭʦʜ ʦʪ ʘʛʨʘʨʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʢ ʧʨʦʤʳ-

ʰʣʝʥʥʦʤʫ ʧʨʦʠʟ-

ʚʦʜʩʪʚʫ, ʨʘʟʚʠʪʠʝ 

ʪʨʘʥʩʧʦʨʪʘ 

ɺʪʦʨʘʷ  

ʇʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷ 

ʚʪʦʨʘʷ 

ʧʦʣʦʚʠʥʘ 

ʍIX ʚ.ï 

ʥʘʯʘʣʦ ʍX 

ʚ. 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ 

ʩʪʘʣʴ, ʥʝʬʪʷʥʘʷ ʠ ʭʠʤʠ-

ʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʪʝʣʝʬʦʥ, ʪʝʣʝʛʨʘʬ 

ʧʦʪʦʯʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪ-ʚʦ, 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ, 

ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, 

ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ 

ʊʨʝʪʴʷ  

ʧʨʦʤʳʰʣʝʥʥʘʷ  

ʨʝʚʦʣʶʮʠʷ 

ʢʦʥʝʮ ʍX 

ʚ. (1970 ʛ. 

ʠ ʜʘʣʝʝ) 

ʮʠʬʨʦʚʠʟʘʮʠʷ, ʨʘʟʚʠʪʠʝ 

ʵʣʝʢʪʨʦʥʠʢʠ, ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʬʦʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ (ʀʂʊ) ʠ ʇʆ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʏʝʪʚʝʨʪʘʷ  

ʧʨʦʤʳʰʣʝʥʥʘʷ  

ʨʝʚʦ

ʣʶʮ

ʠ ̫

ʊʝʨʤʠʥ 

ʚʚʝʜʝʥ ʚ 

2011 ʛ. ʚ 

ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʡ Hi-

Tech 

ʉʪʨʘʪʝʛʠʠ 

ɻʝʨʤʘʥʠʠ 

(ʦʜʠʥ ʠʟ 

ʜʝʩʷʪʠ 

ʧʨʦʝʢʪʦʚ 

Industrie 

4.0)  

ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʤʳʰʣʝʥ-

ʥʳʝ ʩʝʪʠ, ʀʥʪʝʨʥʝʪ ʚʝ-

ʱʝʡ, ʧʝʨʝʭʦʜ ʥʘ ʚʦʟʦʙʥʦ-

ʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨ-

ʛʠʠ, ʧʝʨʝʭʦʜ ʦʪ ʤʝʪʘʣʣʫʨ-

ʛʠʠ ʢ ʢʦʤʧʦʟʠʪʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ, 3ɼ ʧʨʠʥʪʝ-

ʨʳ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʬʝʨʤʳ, 

ʩʠʥʪʝʟ ʧʠʱʠ, ʩʘʤʦʫʧʨʘʚ-

ʣʷʝʤʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʥʝʡʨʦ-ʩʝʪʠ, ʛʝʥʥʘʷ 

ʤʦʜʠʬʠʢʘ-ʮʠʷ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ, ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, 

ʩʝʪʝʚʦʡ ʢʦʣʣʝʢʪʠʚ-

ʥʳʡ ʜʦʩʪʫʧ ʠ ʧʦʪʨʝʙ-

ʣʝʥʠʝ, ʟʘʤʝʥʘ 

ʧʦʩʨʝʜ-ʥʠʢʦʚ ʥʘ 

ʨʘʩʧʨʝʜʝ-ʣʝʥʥʳʝ 

ʩʝʪʠ, ʧʨʷʤʦʡ ʜʦʩʪʫʧ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢ 

ʧʦʪʨʝʙʠʪʝʣʶ, ʵʢʦ-

ʥʦʤʠʢʘ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (car 

sharing)  

 

3-ʷ ʨʝʚʦʣʶʮʠʶ ʩʚʷʟʳʚʘʶʪ ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
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ʪʝʭʥʦʣʦʛʠʡ, ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦʩʠʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʦʢʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʢʦʛʜʘ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʙʠʟʥʝʩ- ʧʨʦʮʝʩʩʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʚʦʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʜʯʘʩ ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʤʝʞʜʫ ʩʦʙʦʡ. 

4-ʷ ʨʝʚʦʣʶʮʠʷ, Industrʫ 4.0 ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʫʤʤʠʨʫʝʪ ʚʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʪʘʥʜʘʨʪʳ ʠ 

ʥʦʚʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʥʝʪ-ʩʨʝʜʳ [45]. 

ʈʠʩ.8.2. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʠʟʥʘʢʠ Industrʫ 4.0 

 

Industrʫ 4.0 ʦʪʥʦʩʠʪʩʷ ʢ ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʷʚʣʝʥʠʶ 

ʫʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʪʘʢʠʭ 

ʢʘʢ CPS, ʛʠʙʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʙʳʩʪʨʘʷ ʧʝʨʝʥʘʩʪʨʦʡʢʘ, ʧʦʤʦʛʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

ʦʙʲʝʜʠʥʠʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʘʢʪʠʚʳ 

ʧʨʦʠʟʚʦʜʩʪʚ [46]. 

ʆʩʦʙʝʥʥʦʩʪʴ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʠ çʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʩʚʷʟʴ 

ʤʝʞʜʫ çʫʤʥʳʤʠ ʤʘʰʠʥʘʤʠè ʧʦʩʨʝʜʩʪʚʦʤ ʜʝʢʣʘʨʠʨʫʝʤʳʭ ʩʝʨʚʠʩʦʚ. 

ʈʘʟʚʠʪʠʝ ʠʥʪʝʨʥʝʪʘ, ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʩʪʦʡʯʠʚʳʭ ʢʘʥʘʣʦʚ 

ʩʚʷʟʠ, ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

çʚʟʨʳʚè ʚʳʨʚʘʚʰʠʭʩʷ ʠʟ ʨʘʟʥʳʭ ʢʘʥʘʣʦʚ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʣʠ ʧʦʷʚʣʝʥʠʝ ʦʪʢʨʳʪʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʝʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʛʨʘʥʠʮʳ 

ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʠ ʩʝʪʠ 

ʦʢʘʟʳʚʘʶʪ ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʩʝʢʪʦʨʘ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʙʠʟʥʝʩʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʘʤʦʛʦ ʩʝʢʪʦʨʘ ʀʂʊ, ʠ ʧʝʨʝʚʦʜʷʪ ʧʨʦʤʳʰʣʝʥʥʫʶ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʥʘ ʥʦʚʫʶ ʯʝʪʚʝʨʪʫʶ ʩʪʫʧʝʥʴ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ [44]. 

ʏʝʪʚʝʨʪʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʝʚʦʣʶʮʠʶ ʦʧʠʩʳʚʘʶʪ ʯʝʨʝʟ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

¶ ʵʣʝʤʝʥʪʳ çʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡè; 

¶ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘ; 

¶ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ; 

¶ Big Data; 
























































































