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ʈʝʟʶʤʝ ʜʦʢʫʤʝʥʪʘ (executive summary) 
 

ʉʪʨʘʪʝʛʽʷ 4.0 ï ʧʨʦʛʨʘʤʥʠʡ ʜʦʢʫʤʝʥʪ ʨʦʟʚʠʪʢʫ ɯʥʜʫʩʪʨʽʾ 4.0 ʚ ʋʢʨʘʾʥʽ, ʷʢʠʡ ʦʨʽʻʥʪʫʻ ʦʩʥʦʚʥʠʭ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʟʘ ʛʦʣʦʚʥʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ ʪʘ ʽʥʽʮʽʘʪʠʚʘʤʠ 4.0 ʥʘ 3-ʨʽʯʥʠʡ ʧʝʨʽʦʜ. 

ʉʪʨʘʪʝʛʽʷ ʨʦʟʨʦʙʣʝʥʘ ʟʘ ʢʣʘʩʠʯʥʠʤ ʧʨʠʥʮʠʧʦʤ: ʚʽʜ ʘʥʘʣʽʪʠʢʠ ʩʪʘʥʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʽʟʽʾ, KPI-ʮʽʣʝʡ, 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʪʘ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʝʢʪʽʚ, ʱʦ ʾʭ ʨʝʘʣʽʟʫʶʪʴ. 

ɸʥʘʣʽʪʠʢʘ ʚʨʘʭʦʚʫʻ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 4.0 ʫ ʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʨʝʡʪʠʥʛʠ ʋʢʨʘʾʥʠ ʚ ʧʨʦʤʠʩʣʦʚʽʡ ʩʬʝʨʽ ʪʘ 

ʛʦʪʦʚʥʽʩʪʴ ʜʦ ɯʥʜʫʩʪʨʽʾ 4.0 ʟʛʽʜʥʦ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʉʚʽʪʦʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ, ʦʨʛʘʥʽʟʘʮʽʾ 

ʇʈʆʆʅ, ʘ ʪʘʢʦʞ ʚʣʘʩʥʠʭ ʦʧʠʪʫʚʘʥʴ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʦ ʦʢʨʝʤʠʡ ʙʝʥʯʤʘʨʢʠʥʛʦʚʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ 

4.0 ʫ ʙʽʣʴʰ ʥʽʞ 10 ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ɻʦʣʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʠʥʽʰʥʻ ʩʪʘʥʦʚʠʱʝ ʋʢʨʘʾʥʠ: ʜʝʛʨʘʜʫʶʯʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʘ, ʩʣʘʙʢʠʡ ʚʥʫʪʨʽʰʥʽʡ ʧʦʧʠʪ ʥʘ ʽʥʥʦʚʘʮʽʾ ʚ 4.0 ʪʘ 

ʚʦʜʥʦʯʘʩ ʩʠʣʴʥʘ ɯʊ-ʛʘʣʫʟ,ɹ ʨʦʟʚʠʥʝʥ̔ ʩʝʛʤʝʥʪʠ ʽʥʪʝʛʨʘʪʦʨʽʚ-ʨʦʟʨʦʙʥʠʢʽʚ ɸʉʋʊʇ ʪʘ ɯʊ, ʘ ʪʘʢʦʞ ʱʝ 

ʧʦʪʫʞʥʘ ʩʠʩʪʝʤʘ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ (ɿɺʆ).  

ɺʽʜʧʦʚʽʜʥʦ, ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʟʚʠʪʢʫ ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ:  

1. ʂʦʥʩʦʣʽʜʘʮʽʷ ʛʦʣʦʚʥʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ 4.0 ʪʘ ʫʨʷʜʦʚʠʭ ʩʪʨʫʢʪʫʨ ʥʘʚʢʦʣʦ ʮʽʣʝʡ ʪʘ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ 

4.0 ʚ ʋʢʨʘʾʥʽ. 

2. ɿʘʣʫʯʝʥʥʷ ɯʊ-ʩʝʢʪʦʨʫ ʜʦ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʡ ʧʝʨʰ ʟʘ ʚʩʝ ï ʧʠʪʘʥʴ ʧʝʨʝʜʘʥʥʷ 

ʜʦʩʚʽʜʫ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʢʨʘʱʠʭ ʙʽʟʥʝʩ-ʧʨʘʢʪʠʢ ʧʨʦʤʠʩʣʦʚʠʤ ʭʘʡʪʝʢ-ʩʝʢʪʦʨʘʤ. 

3. ʉʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʡʪʝʢ-ʩʝʛʤʝʥʪʽʚ ʚʢʣʶʯʥʦ ʟ ʧʦʚʥʦʶ ʽʥʪʝʛʨʘʮʽʻʶ 

ʟ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʧʨʦʩʪʦʨʦʤ. 

4. ɯʥʪʝʛʨʘʮʽʷ ʚ ʻʚʨʦʧʝʡʩʴʢʽ ʪʘ ʩʚʽʪʦʚʽ ʣʘʥʮʶʞʢʠ ʮʽʥʥʦʩʪʽ 4.0. 

5. ʇʨʠʩʢʦʨʝʥʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʠʭ ʩʝʛʤʝʥʪʽʚ ʚ ʋʢʨʘʾʥʽ. 

 

ɺ̔ ʟʽʷ ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ 4.0 ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʟʘ ʜʚʦʤʘ ʥʘʧʨʷʤʘʤʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 10 

ʨʦʢʽʚ: çʋʢʨʘʾʥʘ ï ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʘ, ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʘ ʢʨʘʾʥʘ, ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʛʣʦʙʘʣʴʥʽ, 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʣʘʥʮʶʞʢʠ ʩʪʚʦʨʝʥʥʷ ʮʽʥʥʦʩʪʽ, ʱʦ ʧʨʦʜʫʢʫʻ ʚ ʥʠʭ ʫʥʽʢʘʣʴʥʽ ʽʥʞʝʥʝʨʥʽ ʧʦʩʣʫʛʠ ʪʘ 

ʧʨʦʜʫʢʪʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ɼʣʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʋʢʨʘʾʥʘ ʻ ʩʘʤʦʜʦʩʪʘʪʥʴʦʶ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʚʦʻʾ ʘʨʤʽʾ 

ʪʘ ʩʚʦʻʾ ʝʢʦʥʦʤʽʢʠ ʥʘʡʙʽʣʴʰ ʥʝʦʙʭʽʜʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ.è 

 

ʎʁ  ʚʽʟʽʶ ʪʘ ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ ʨʝʘʣʽʟʫʶʪʴ ʩʽʤ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ:  

1. ɯʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʷ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʡʪʝʢ-ʩʝʛʤʝʥʪʽʚ ʥʘ ʨʽʚʥʽ ʜʝʨʞʘʚʠ. 

2. ʉʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʡʪʝʢ-ʩʝʛʤʝʥʪʽʚ.  

3. ʇʨʠʩʢʦʨʝʥʥʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚ ʦʙʣʘʩʪʽ 4.0 ʷʢ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ.  

4. ʇʦʚʥʦʤʘʩʰʪʘʙʥʘ ʜʠʛʽʪʘʣʽʟʘʮʽʷ ʢʣʶʯʦʚʠʭ ʩʝʢʪʦʨʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

5. ʄʘʢʩʠʤʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ ʽʥʥʦʚʘʮʽʡ 4.0 ʫ ʩʪʨʘʪʝʛʽʾ ʦʙʦʨʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. 

6. ɿʘʧʫʩʢ ʝʢʩʧʦʨʪʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʡʪʝʢ-ʩʝʢʪʦʨʽʚ. 

7. ɯʥʪʝʨʥʘʮʽʦʥʘʣʽʟʘʮʽʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʫ ʩʚʽʪʦʚʠʡ ʧʨʦʩʪʽʨ 4.0. 

ʊʝʟʘ ʚʽʟʽʾ ʱʦʜʦ ʘʨʤʽʾ, ʷʢ ʽ ʥʘʧʨʷʤ ˉ 5 ʻ ʥʘʩʣʽʜʢʦʤ ʘʥʘʣʽʟʫ ʨʦʟʚʠʪʢʫ 4.0 ʫ ʩʚʽʪʽ ʪʘ ʩʫʩʽʜʥʽʡ ʈʦʩʽʾ ï 

ʪʝʭʥʦʣʦʛʽʾ 4.0 ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʰʠʤ ʚʦʨʦʛʦʤ ˉ 1 ʜʣʷ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʩʚʦʻʾ ʦʙʦʨʦʥʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʡ ʋʢʨʘʾʥʘ ʚʽʜʩʪʘʻ ʚ ʮʴʦʤʫ.  

ʂʦʞʝʥ ʟ ʥʘʧʨʷʤʽʚ ʤʘʻ ʩʚʦʾ ʂʈɯ ʪʘ ʧʦ ʪʨʠ ʧʨʦʝʢʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ï ʪʘʢʠʤ ʯʠʥʦʤ, ʫ ʉʪʨʘʪʝʛʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʦ 21 ʧʨʦʝʢʪ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟ 2019 ʧʦ 2021 ʨʽʢ. 13 ʧʨʦʝʢʪʽʚ, ʚʠʦʢʨʝʤʣʝʥʽ ʥʘ 2019 ʨʽʢ ʷʢ 

ʧʨʽʦʨʠʪʝʪʥʽ ʦʮʽʥʶʶʪʴʩʷ ʚ ʩʫʤʫ ʜʦ 25 ʤʣʥ ʛʨʠʚʝʥʴ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʴʦʛʦ ʪʘ ʧʦʜʘʣʴʰʦʛʦ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʦʨʪʬʝʣʶ ʧʨʦʝʢʪʽʚ ʉʪʨʘʪʝʛʽʾ 4.0 ʧʣʘʥʫʻʪʴʩʷ ʪʘʢʦʞ ʚʠʜʽʣʠʪʠ ʦʢʨʝʤʠʡ ʨʝʩʫʨʩ ʥʘ 

ʧʨʦʛʨʘʤʠ ʬʘʥʜʨʝʡʟʠʥʛʫ. 

ʉʪʨʘʪʝʛʽʷ 4.0 ʻ ʜʦʪʠʯʥʦʶ ʪʘ ʣʝʞʠʪʴ ʥʘ ʧʝʨʝʪʠʥʽ ʉʪʨʘʪʝʛʽʾ ʽʥʥʦʚʘʮʽʾ ʪʘ ʇʨʦʤʠʩʣʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ, 

ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚ ʜʝʧʘʨʪʘʤʝʥʪʘʭ ʄʆʅ ʪʘ ʄɽʈʊ. ɺʽʜʧʦʚʽʜʥʦ, ʚ ʮʽʡ ʉʪʨʘʪʝʛʽʾ ʘʢʮʝʥʪʦʚʘʥʦ ʥʘ 

ʧʽʜʚʠʱʝʥʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʝʨʽʚʥʠʢʽʚ ʫʨʷʜʦʚʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʟʨʦʙʣʝʥʦ ʧʨʦʧʦʟʠʮʽʶ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟ ʙʽʟʥʝʩ-ʘʩʦʮʽʘʮʽʷʤʠ, ʘ ʪʘʢʦʞ ʽʥʰʠʤʠ ʫʩʪʘʥʦʚʘʤʠ.   



4 

 

1. ͔͎́ͪͣͤͦͦ͜͜͡Ύ ͭ͊ ͍ͦͫͤͦͤ͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ˱ͤ͒ͯͫͭͪ͜͝ 4.0 
ɼʦʢʫʤʝʥʪ çʉʪʨʘʪʝʛʽʷ ɯʥʜʫʩʪʨʽʾ 4.0è ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʰʠʨʦʢʠʭ ʢʨʫʛʽʚ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ï ʚʽʜ ʫʨʷʜʦʚʮʽʚ, 

ʥʘʫʢʦʚʮʽʚ ʽ ʜʦ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ. ʊʦʤʫ çʪʝʨʤʽʥʦʣʦʛʽʯʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷè ʻ ʚʘʞʣʠʚʠʤ. ʋ 

ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʧʨʠʡʥʷʪʽ ʪʘʢʽ ʪʝʨʤʽʥʠ:  

 

ɸʜʠʪʠʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (Additive manufacturing ʘʙʦ 3D) ï ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʽʟʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʨʫʢʫ.  

ɺʝʣʠʢʽ ʜʘʥʽ (Big Data) ï ʤʘʩʠʚʠ ʜʠʥʘʤʽʯʥʠʭ ʜʘʥʠʭ ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ ʽ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʱʦ ʚʠʤʘʛʘʶʪʴ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʨʦʟʰʠʨʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʩʘʡʪʽʚ, ʮʽʥʥʠʭ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (Gartner).  

ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ (Virtual Reality, VR) ï ʫʷʚʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʷʢʘ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʟʫʘʣʴʥʽ ʡ ʟʚʫʢʦʚʽ ʝʬʝʢʪʠ, ʷʢʽ ʟʘʥʫʨʶʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʫ 

ʰʪʫʯʥʠʡ ʪʨʠʚʠʤʽʨʥʠʡ ʩʚʽʪ, ʱʦ ʜʘʻ ʚʽʜʯʫʪʪʷ ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʦʙôʻʢʪʠʚʥʽʡ ʨʝʘʣʴʥʦʩʪʽ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 

ʨʝʘʣʽʟʤʫ. ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʥʽʩʪʶ ʟʘʥʫʨʝʥʠʡ ʫ ʚʽʨʪʫʘʣʴʥʠʡ ʩʚʽʪ ʥʘ 360 ʛʨʘʜʫʩʽʚ, ʟʘʟʚʠʯʘʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

VR-ʦʢʫʣʷʨʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ AR (ʨʦʟʰʠʨʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ), ʢʦʨʠʩʪʫʚʘʯ ʙʽʣʴʰʝ ʥʝ ʩʧʨʠʡʤʘʻ ʨʝʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (Augmented  Reality, AR) ï ʤʦʜʝʣʴ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʚô̫ ʟʢʫ ʚʽʨʪʫʘʣʴʥʠʭ ʽ 

ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ. ʂʦʨʠʩʪʫʚʘʯʝʚʽ ʥʘʜʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ, ʪʘʢʘ ʷʢ ʜʝʪʘʣʴʥʝ ʚʽʟʫʘʣʴʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʦʙôʻʢʪʫ ʪʘ ʡʦʛʦ ʧʦʪʦʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʜʦʟʚʦʣʷ,̒ ʥʘʧʨʠʢʣʘʜ, ʰʚʠʜʢʦ ʦʮʽʥʠʪʠ 

ʩʪʘʥ ʤʘʰʠʥʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ.  

ɯʥʜʫʩʪʨʽʷ 4.0 (Industry 4.0) ï ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʠʩʢʦʨʝʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʧʨʦʤʠʩʣʦʚʠʡ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ, 

ʘʥʘʣʽʪʠʢʘ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʨʦʙʦʪʽʚ, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʪʦʱʦ. ʈʘʟʦʤ 

ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʢʨʘʱʦʾ ʩʠʥʝʨʛʽʾ ɯʊ ʪʘ ʆʊ, ʟʤʽʥʠ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ ʽ ʟʥʘʯʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ (9). 

ɺʘʞʣʠʚʦ ʨʦʟʨʽʟʥʷʪʠ ʪʝʨʤʽʥʠ çʏʝʪʚʝʨʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷè ʪʘ çɯʥʜʫʩʪʨʽʷ 4.0è (Industry 4.0). 

ʇʝʨʰʠʡ ʚʠʟʥʘʯʘʻ ʧʨʦʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 4.0 ʪʘ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʚʩʶ ʝʢʦʥʦʤʽʢʫ ʡ ʩʦʮʽʘʣʴʥʫ ʩʬʝʨʫ 

ï ʨʦʟʫʤʥʽ ʤʽʩʪʘ, ʙʫʜʠʥʢʠ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʝʥʝʨʛʝʪʠʢʫ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʦʙôʻʢʪʠ, ʬʽʥʘʥʩʠ, 

ʜʝʨʞʘʚʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʦʭʦʨʦʥʫ ʟʜʦʨʦʚôʷ, ʦʩʚʽʪʫ ʪʘ ʽʥ. ɯʥʜʫʩʪʨʽʷ 4.0 ʥʘʣʝʞʠʪʴ ʧʝʨʰ ʟʘ ʚʩʝ ʜʦ ʩʬʝʨʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ. 
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ɺʦʜʥʦʯʘʩ ʥʝʚʽʨʥʦ ʽʟʦʣʶʚʘʪʠ ɯʥʜʫʩʪʨʽʶ 4.0 ʚʽʜ ʽʥʰʠʭ ʩʬʝʨ ʝʢʦʥʦʤʽʢʠ ï Delloite ʚʢʘʟʫʻ, ʱʦ ʈʦʟʫʤʥʽ 

ʌʘʙʨʠʢʠ ʻ ʜʦʪʠʯʥʠʤʠ ʜʦ ʙʘʛʘʪʴʦʭ ʩʬʝʨ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʠʨʦʙʥʠʮʪʚʘʤʠ, ʡ ʫʪʚʦʨʶʶʪʴ 

ʮʽʣʽʩʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʝʢʦʩʠʩʪʝʤʫ. 

 

 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ï ʮʝ ʦʙôʻʜʥʘʥʘ ʝʢʦʩʠʩʪʝʤʘ, ʚ ʷʢʽʡ ʨʦʟʫʤʥʽ ʬʽʟʠʯʥʽ, ʮʠʬʨʦʚʽ ʦʙôʻʢʪʠ ʪʘ ʣʶʜʠ 

ʤʘʶʪʴ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʙʝʟʧʝʨʝʰʢʦʜʥʦʛʦ ʦʙʤʽʥʫ ʥʠʤʠ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ, 

ʘʥʘʣʽʪʠʢʠ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʶ, ʟʨʫʯʥʫ ʪʘ ʮʽʥʥʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʂʣʶʯʦʚʘ ʨʽʟʥʠʮʷ ʤʽʞ 

ɯʦʊ ʪʘ ʧʨʦʩʪʦ ʜʠʩʪʘʥʮʽʡʥʠʤ ʦʙʤʽʥʦʤ (ʟʚôʷʟʢʦʤ) ʧʦʣʷʛʘʻ ʚ ʟʜʘʪʥʦʩʪʽ ʟʘʩʪʦʩʫʥʢʽʚ ɯʦʊ ʽʥʪʝʛʨʫʚʘʪʠ ʜʘʥʽ 

ʧʦ ʚʩʴʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ ʟ ʤʝʪʦʶ ʟʥʘʯʥʦʛʦ ʧʦʢʨʘʱʘʥʥʷ ʢʽʥʮʝʚʦʾ ʮʽʥʥʦʩʪʽ ʜʣʷ ʩʧʦʞʠʚʘʯʘ. 

ʂʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ (ʂʌʉ) ʫ ʚʠʨʦʙʥʠʮʪʚʽ (Cyber-physical production system (CPPS) ï cʠʩʪʝʤʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ, ʢʦʤʧôʶʪʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʬʽʟʠʯʥʠʤʠ 

(ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ) ʦʙôʻʢʪʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʩʪʫʧʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ.   

ʂʦʤʧʦʥʝʥʪʠ ʂʌʉ ʚʟʘʻʤʦʜʽʶʪʴ ʥʘ ʨʽʟʥʠʭ ʯʘʩʦʚʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʨʽʚʥʷʭ, ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ, ʚʽʜʤʽʥʥʽ 

ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʦʜʥʘ ʟ ʦʜʥʦʶ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ, ʷʢʽ ʟʤʽʥʶʶʪʩɹʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʪʝʢʩʪʫ. ʇʨʠʢʣʘʜʘʤʠ ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʨʦʟʫʤʥʽ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ, ʙʝʟʧʽʣʦʪʥʽ ʘʚʪʦʤʦʙʽʣʴʥʽ ʩʠʩʪʝʤʠ, ʩʘʤʦʢʝʨʦʚʘʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ. ʅʘ ʚʠʨʦʙʥʠʮʪʚʽ ï ʮʝ 

ʩʫʯʘʩʥʽ ʮʠʬʨʦʚ ̔ʙʣʠʟʥʶʢʠ ʪʘ ʨʦʙʦʪʠ. 

ʂʦʤʧôʶʪʝʨʥʝ ʙʘʯʝʥʥʷ (Computer vision) ï ʥʘʫʢʘ, ʱʦ ʧʨʘʛʥʝ ʥʘʜʘʚʘʪʠ ʧʦʜʽʙʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʟʦʨʫ (ʘʙʦ  

ʢʨʘʱʫ) ʤʘʰʠʥʘʤ. ʗʢ ʧʨʠʢʣʘʜʥʘ ʽʥʞʝʥʝʨʥʘ ʜʠʩʮʠʧʣʽʥʘ ʢʦʤʧôʶʪʝʨʥʝ ʙʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʥʘ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʚʠʪʷʟʽ, ʘʥʘʣʽʟʽ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʜʥʦʤʫ ʚʽʟʫʘʣʴʥʦʤʫ ʦʙʨʘʟʽ ʘʙʦ ʞ 

ʩʝʨʽʾ ʦʙʨʘʟʽʚ. 

ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ (Machine Learning)  ï ʮʝ ʦʙʣʘʩʪʴ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ, ʱʦ ʧʨʘʮʶʻ ʟ ʘʣʛʦʨʠʪʤʘʤʠ,  

ʷʢʽ çʟʜʘʪʥʽ ʥʘʚʯʘʪʠʩʷè. ɺʠʢʦʨʠʩʪʦʚʫʻ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʥʝʯʽʪʢʘ ʣʦʛʽʢʘ, ʛʝʥʝʪʠʯʥʽ 

ʘʣʛʦʨʠʪʤʠ. 

ʄʦʥʽʪʦʨʠʥʛ ʘʢʪʠʚʽʚ (Asset tracking) ï ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʟ ʚʽʜʩʪʝʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʘʢʪʠʚʽʚ ʯʝʨʝʟ 

ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ ʥʘ ʦʙôʻʢʪʽ ʘʙʦ ʯʝʨʝʟ  ʤʽʪʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ GPS, BLE ʘʙʦ  RFID ʟ ʾʭ ʥʘʩʪʫʧʥʠʤ 

ʧʦʰʠʨʝʥʥʷʤ ʧʨʦ ʣʦʢʘʮʽʶ.   

ʋʧʨʘʚʣʽʥʥʷ ʝʬʝʢʪʠʚʥʽʩʪʶ ʘʢʪʠʚʽʚ (Asset Performance Management, APM) ï ʮʝ ʇɿ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ 

ʟʨʦʩʪʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʘʢʪʠʚʽʚ ʫ ʟʘʚʜʘʥʥʷʭ ʊʆʽʈ.  

ʆʧʝʨʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (Operation Technologies, OT) ï ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ 

ʽ ʚʠʨʦʙʥʠʮʪʚ.  

ɯʊ ï ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ.   

https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%83%D0%BC%D0%BD%D0%B0_%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%83%D0%BC%D0%BD%D0%B0_%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%91%D0%B5%D0%B7%D0%BF%D1%96%D0%BB%D0%BE%D1%82%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D1%96%D0%BB%D1%8C
https://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BF%D1%96%D0%BB%D0%BE%D1%82
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ʊʆʽʈ ï ʊʝʭʥʽʯʥʝ ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʈʝʤʦʥʪ.  

ʇʨʝʜʠʢʪʠʚʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (Predicitve maitenance, PdM) ï ʪʝʭʥʽʢʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʪʠʮʽ ʡʦʛʦ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʦʛʥʦʟʘʭ, ʷʢʽ ʪʦʯʥʦ ʚʠʟʥʘʯʘʶʪʴ ʤʦʤʝʥʪ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚ ʦʛʣʷʜʽ ʯʠ ʨʝʤʦʥʪʽ ʤʘʰʠʥʠ. PdM ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʤʝʪʦʜʫ ʇʇʈ (ʧʣʘʥʦʚʦ-

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʤ ʨʦʙʦʪʘʤ) ʯʠ ʧʨʝʚʝʥʪʠʚʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ, ʷʢʽ ʥʝ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʝʘʣʴʥʦʤʫ ʩʪʘʥʽ 

ʦʙʣʘʜʥʘʥʥʷ, ʘ ʦʪʞʝ ʟʥʘʯʥʦ ʙʽʣʴʰ ʚʠʪʨʘʪʥʽ ʟʘ ʯʘʩʦʤ ʪʘ ʣʶʜʩʴʢʠʤʠ ʨʝʩʫʨʩʘʤʠ.     

ʇʨʝʜʤʝʪʠ ʜʣʷ ʥʦʩʽʥʥʷ (Wearables) ï ʝʣʝʢʪʨʦʥʥʽ ʧʨʝʜʤʝʪʠ ʥʘ ʪʽʣʽ ʣʶʜʠʥʠ ʘʙʦ ʘʢʩʝʩʫʘʨʠ ʦʜʷʛʫ.  

ʇʨʦʤʠʩʣʦʚʽ ʧʨʝʜʤʝʪʠ ʜʣʷ ʥʦʩʽʥʥʷ (industrial wearables)ï ʪʝ ʩʘʤʝ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʨʦʤʠʩʣʦʚʠʡ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IIoT) ï ʦʙôʻʜʥʘʥʘ ʝʢʦʩʠʩʪʝʤʘ ʨʦʟʫʤʥʠʭ ʤʘʰʠʥ, ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʪʘ 

ʣʶʜʝʡ, ʟʜʘʪʥʠʭ ʚʠʚʝʩʪʠ ʚʠʨʦʙʥʠʯʽ ʦʧʝʨʘʮʽʾ ʥʘ ʥʦʚʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʩʫʥʫʪʦʾ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʽʟʥʝʩʫ. ɯɯʦʊ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ɯʦʊ 

ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ. 

ʈʦʟʫʤʥʽ ʦʙôʻʢʪʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ (Smart ï Home, Agro, Retail, Logistic, Transporté) ï ʚʽʜʧʦʚʽʜʥʘ ʩʬʝʨʘ 

ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʽʥʪʝʛʨʫʻ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ɯʦʊ. 

ʈʦʟʫʤʥʽ ʧʨʦʜʫʢʪʠ (Smart products) ï ʮʝ ʬʽʟʠʯʥʽ ʦʙôʻʢʪʠ ʘʙʦ ʧʨʠʩʪʨʦʾ, ʚ ʷʢʽ ʽʥʪʝʛʨʦʚʘʥʦ ʮʠʬʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʥʘʜʘʶʪʴ ʾʤ ʧʝʚʥʠʡ ʽʥʪʝʣʝʢʪ (ʟʜʘʪʥʽʩʪʴ ʨʦʟʫʤʽʪʠ ʩʚʽʡ ʩʪʘʥ, ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʦʱʦ). 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ (cloud computing) ï ʮʝ ʽʥʪʝʨʥʝʪ-ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʜʝ ʯʠʩʝʣʴʥʽ 

ʟʘʩʪʦʩʫʥʢʠ (ʜʦʜʘʪʢʠ) ʪʘ ʩʝʨʚʽʩʠ ʤʘʶʪʴ ʩʚʽʡ ʭʦʩʪʠʥʛ ʽ ʥʘʜʘʶʪʴʩʷ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ 

ʫʪʨʠʤʫʚʘʪʠ ʚ ʩʝʙʝ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʝʨʚʽʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʶʯʠʡ 

ʧʝʨʩʦʥʘʣ. 

ʎʠʬʨʦʚʘ ʨʦʟʨʦʙʢʘ ʪʘ ʩʠʤʫʣʷʮʽʷ (Digital design & simulation) ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʉɸʇʈ ʜʣʷ 3D-

ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʤʘʰʠʥ, ʩʠʩʪʝʤ ̔  ʮʽʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʨʦʝʢʪʫʚʘʪʠ ʟʘ hʘʨʘʤʠ ʧʨʦʮʝʩʠ, ʧʦʪʦʢʠ ʪʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʉʠʤʫʣʷʮʽʷ ʜʦʟʚʦʣʷʻ ʪʝʩʪʫʚʘʪʠ ʨʦʙʦʪʫ ʦʙôʻʢʪʽʚ ʜʦ ʾʭ ʨʝʘʣʴʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ.   

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ (Digital transformation) ï ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʯʠ ʩʫʩʧʽʣʴʥʽ ʟʤʽʥʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʮʠʬʨʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʫʩʽ ʘʩʧʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʟ ʣʶʜʠʥʦʶ. 

ʊʨʘʥʩʬʦʨʤʘʮʽʡʥʠʡ ʝʪʘʧ ʥʘʩʪʘʻ ʪʦʜʽ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʥʘʜʘʻ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʨʦʙʦʪʠ 

ʟʘʤʽʩʪʴ ʧʨʦʩʪʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʯʠ ʧʽʜʪʨʠʤʢʠ ʪʨʘʜʠʮʽʡʥʠʭ (ʩʪʘʨʠʭ) ʤʝʪʦʜʽʚ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (Artificial Intelligence, A.I.) ï ʟʜʘʪʥʽʩʪʴ ʢʦʤʧôʶʪʝʨʘ ʘʙʦ ʨʦʙʦʪʘ ʚʠʢʦʥʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ, ʧʨʠʪʘʤʘʥʥʽ ʣʶʜʩʴʢʠʤ ʽʩʪʦʪʘʤ. ɯʥʰʝ ʟʥʘʯʝʥʥʷ ï ʥʘʫʢʘ, ʱʦ ʧʨʘʛʥʝ ʩʠʤʫʣʶʚʘʪʠ ʧʦʚʝʜʽʥʢʫ 

ʣʶʜʠʥʠ ʥʘ ʢʦʤʧôʶʪʝʨʽ. 

 

˥͍ͦͦͤ͜͡ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ˱ͤ͒ͯͫͭͪ͜͝ пΦл 
ɹʽʣʴʰʽʩʪʴ ʝʢʩʧʝʨʪʽʚ ʫ ʩʬʝʨʽ ʩʚʽʪʦʚʦʾ ɯʥʜʫʩʪʨʽʾ 4.0 ̒ ʜʠʥʽ ʱʦʜʦ ʨʦʟʫʤʽʥʥʷ ʪʨʴʦʭ ʩʧʽʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʨʠʩ.1. 

ʎʝʡ ʬʨʝʡʤʚʦʨʢ ʪʘʢʦʞ ʧʦʢʘʟʫʻ, ʱʦ 4.0 ʧʝʚʥʦ ʁʤʽʨʦʶ ʻ ʝʚʦʣʶʮʽʻʶ (ʧʨʦʜʦʚʞʝʥʥʷʤ 3.0). 

ɯʥʰʽ ʚʘʞʣʠʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʝ ʚʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ ʡ ̫ʢʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʣʷʪʴ ʬʘʙʨʠʢʠ ʪʘ ʟʘʚʦʜʠ 

çʨʦʟʫʤʥʠʤʠè, ʮʝ:   

¶ ɯʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ: ʢʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʣʶʜʷʤ ʪʘ ʨʦʟʫʤʥʠʤ ʣʽʥʽʷʤ 

(ʬʘʙʨʠʢʘʤ) ʝʬʝʢʪʠʚʥʽʰʝ ʟôʻʜʥʫʚʘʪʠʩʴ ʦʜʥʝ ʟ ʦʜʥʠʤ. 

¶ ɺʽʨʪʫʘʣʽʟʘʮʽʷ: ʫ 4.0 ʤʦʞʣʠʚʦ ʩʪʚʦʨʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʢʦʧʽʾ ʨʦʟʫʤʥʠʭ ʬʽʟʠʯʥʠʭ ʦʙôʻʢʪʽʚ 

(ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʚʽʜ ʦʢʨʝʤʠʭ ʧʨʠʩʪʨʦʾʚ ʯʠ ʤʘʰʠʥ ʜʦ ʮʽʣʠʭ ʟʘʚʦʜʽʚ) ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʧʫʩʢʘʪʠ 

ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʩʠʤʫʣʷʮʽʡ, ʤʦʜʝʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʠ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ. 

¶ ɼʝʮʝʥʪʨʘʣʽʟʘʮʽʷ: ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʩʦʢʦʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ, ʫ 3.0  ̔4.0 ʢʦʞʥʘ 

ʢʽʙʝʨʬʽʟʠʯʥʘ ʧʽʜʩʠʩʪʝʤʘ ʤʦʞʝ ʨʦʙʠʪʠ ʚʣʘʩʥʽ ʨʽʰʝʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʰʠʤʠ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ. 

¶ ʈʝʘʣʴʥʠʡ ʯʘʩ: ʫʩʽ ʜʘʥʽ ʪʘ ʾʭ ʘʥʘʣʽʪʠʢʫ ʤʦʞʣʠʚʦ ʦʪʨʠʤʫʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

¶ ʆʨʽʻʥʪʘʮʽʷ ʥʘ ʩʝʨʚʽʩʠ: ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ, ʷʢ ɦʦʜʦ ʚʟʘʻʤʦʜʽʾ ʧʨʠʩʪʨʦʾʚ ʪʘ ʩʠʩʪʝʤ ʤʽʞ 

ʩʦʙʦʶ, ʪʘʢ ʽ ʱʦʜʦ ʚʟʘʻʤʦʜʽʾ ʟ ʣʶʜʴʤʠ ʪʘ ʫʯʘʩʥʠʢʘʤʠ ʝʢʦʩʠʩʪʝʤʠ, ʟʨʦʩʪʘʻ ʚ ʨʘʟʠ. 
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¶ ʄʦʜʫʣʴʥʽʩʪʴ: ʛʥʫʯʢʘ ʘʜʘʧʪʘʮʽʷ ʨʦʟʫʤʥʠʭ ʬʘʙʨʠʢ ʜʦ ʟʦʚʥʽʰʥʽʭ ʟʤʽʥ ʪʘʢ ʩʘʤʦ ʟʨʦʩʪʘʻ, 

ʦʩʢʽʣʴʢʠ ʤʦʞʥʘ ʣʝʛʢʦ ʟʤʽʥʶʚʘʪʠ ʯʠ ʨʦʟʰʠʨʶʚʘʪʠ ʦʢʨʝʤʽ ʤʦʜʫʣʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. 

 

 

 
ʈʠʩ. 1 ɻʦʣʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 4.0 (5) 

 
ʋ ʪʦʡ ʯʘʩ ʢʦʣʠ ʟʘʟʥʘʯʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ ʟʦʚʩʽʤ ʥʦʚʠʤʠ, ʟʚôʷʟʦʢ 3.0 ʟ 4.0, ʚʢʘʟʘʥʠʡ ʥʘ ʨʠʩ.1, ʻ ʚʢʨʘʡ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʮʽʣʦʾ ʥʠʟʢʠ ʽʥʜʫʩʪʨʽʡ. ɺ̔ʥ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʥʝ ʤʦʞʥʘ ʧʝʨʝʩʪʨʠʙʫʚʘʪʠ ʯʝʨʝʟ 3.0 ï ʨʽʚʝʥʴ, 

ʷʢʦʛʦ ʡ ʜʦʩʽ ʥʘ 100 % ʥʝʤʘʻ ʚ ʙʽʣʴʰʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʣʫʟʝʡ ʋʢʨʘʾʥʽ. ʆʙʨʘʟʥʦ ʢʘʞʫʯʠ (ʮʠʪʫʻʤʦ 

ɯʛʦʨʘ ʉʤʽʣʷʥʩʴʢʦʛʦ, ʉɽʆ çʋʢʨʧʦʰʪʘè), çʥʝ ʤʦʞʥʘ ʟ ʢʦʣʛʦʩʧʫ ʡ ʚʽʜʨʘʟʫ ʚ ʙʣʦʢʯʝʡʥè. 

ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦ 4.0 ï ʦʩʦʙʣʠʚʦ ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʽ hʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ï ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʮʽ ʜʘʥʽ ʚʞʝ ʦʮʠʬʨʦʚʘʥʽ ʥʘ ʧʦʣʴʦʚʦʤʫ ʨʽʚʥʽ. ʊʦʙʪʦ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʫʞʝ ʥʘʣʘʛʦʜʞʝʥʦ ʦʙʣʽʢ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʘʪʯʠʢʠ. ʎʝ ï ʨʽʚʝʥʴ 3.0. 

ʅʘʩʪʫʧʥʠʡ ʬʨʝʡʤʚʦʨʢ ʻ ʪʘʢʦʞ ʙʘʟʦʚʠʤ ʽ ʟʘʢʨʽʧʣʶʻ ʮʽ ʧʨʠʥʮʠʧʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚ ʧʝʨʝʭʦʜʽ ʚʽʜ 3.0 ʜʦ 

4.0. 
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ʈʠʩ. 2 ʇʨʠʥʮʠʧʠ ʧʝʨʝʭʦʜʫ ʥʘ 4.0 

 

ʊʫʪ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʫʩʚʽʜʦʤʣʝʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ ʨʷʜ ʬʘʢʪʦʨʽʚ:  

¶ ʌʘʢʪʦʨʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ (ʨʽʚʝʥʴ 1) ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʩʦʙʽʚʘʨʪʽʩʪʴ. 

¶ ɹʘʟʦʚʽ ʧʨʠʥʮʠʧʠ ï ʚʩʝ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʦʙʣʽʢʫ ʪʘ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ. 

¶ ɻʦʣʦʚʥʘ ʧʝʨʝʰʢʦʜʘ ï ʟʦʚʩʽʤ ʥʝ ʚ ʪʝʭʥʦʣʦʛʽʷʭ, ʽ ʥʘʚʽʪʴ ʥʝ ʫ ʬʽʥʘʥʩʘʭ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʰʢʦʜʦʶ 

ʚʩʶʜʠ ʫ ʩʚʽʪʽ ʻ ʢʫʣʴʪʫʨʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ. ɯ ʮʝ ʪʠʤ ʙʽʣʴʰʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʋʢʨʘʾʥʠ.   
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2. ʂʣʶʯʦʚʽ ʧʨʠʧʫʱʝʥʥʷ (key assumptions) 
 
ʋ ʜʦʢʫʤʝʥʪʽ ʚʠʢʦʨʠʩʪʘʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʥʠʭ. ʈʘʟʦʤ ʟ ʪʠʤ ʯʠʤʘʣʦ 

ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʦʛʥʦʟʽʚ ʨʦʟʚʠʪʢʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʧʨʠʧʫʱʝʥʥʷʭ. 

 

ɸ. ʇʦʣʽʪʠʯʥʘ ʪʘ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʋʢʨʘʾʥʽ 

¶ ʇʦʣʽʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʪʠʤʝʪʴʩʷ ʩʪʘʙʽʣʴʥʦʶ. ʂʦʞʝʥ ʥʘʩʪʫʧʥʠʡ ʫʨʷʜ ʩʪʘʻ ʙʽʣʴʰ 

ʧʨʦʬʝʩʽʡʥʠʤ   ̔ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ. 

¶ ʈʦʟʧʦʯʘʪʽ ʨʝʬʦʨʤʠ ʧʦʯʠʥʘʶʪʴ ʜʘʚʘʪʠ ʚʽʜʜʘʯʫ ï ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ɺɺʇ ʜʦ 2021 ʨʦʢʫ 

ʟʙʽʣʴʰʫʚʘʪʠʤʫʪʴʩʷ ʜʦ 4 % ʥʘ ʨʽʢ. 

¶ ʇʦʯʠʥʘʶʪʴ ʧʨʘʮʶʚʘʪʠ ʜʝʨʞʘʚʥʽ ʧʦʣʽʪʠʢʠ ʪʘ ʩʪʨʘʪʝʛʽʾ ʫ ʩʬʝʨʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʽʥʥʦʚʘʮʽʡ; ʜʦʣʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʩʝʢʪʦʨʽʚ ʫ ɺɺʇ ʤʘʻ ʩʪʽʡʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʚʠʧʝʨʝʜʞʘʶʯʦʛʦ ʟʨʦʩʪʘʥʥʷ ï ʜʦ 7% ʥʘ 

ʨʽʢ.  

¶ ɺʽʡʥʘ ʥʘ ʉʭʦʜʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʟʘʪʷʞʥʠʡ ʢʦʥʬʣʽʢʪ (çʩʽʨʘ ʟʦʥʘè), ʷʢʠʡ ʚʦʜʥʦʯʘʩ ʥʝ ʤʘʻ 

ʪʝʥʜʝʥʮʽʾ ʜʦ ʝʩʢʘʣʘʮʽʾ ʥʘ ʙʽʣʴʰʫ ʪʝʨʠʪʦʨʽʶ ʯʠ ʜʦ ʙʽʣʴʰʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

 

ɺ. ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʚʽʪʽ 

¶ ɿʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʨʠʚ ʤʽʞ ʢʨʘʾʥʘʤʠ, ʷʢʽ ʨʦʟʧʦʯʘʣʠ ʪʝʭʥʦʣʦʛʽʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ (ʂʠʪʘʡ, ʉʐɸ, 

ɭʉ) ʪʘ ʽʥʰʠʤʠ, ʱʦ ʥʝ ʚʠʟʥʘʯʠʣʠʩʴ ʘʙʦ ʥʝ ʽʥʚʝʩʪʫʚʘʣʠ ʚ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ 4.0. 

¶ çʅʘʮʽʦʥʘʣʽʟʤè ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʽʥʰʠʭ ʢʣʶʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 4.0 ʚʩʝ ʙʽʣʴʰʝ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʚ ʟʤʘʛʘʥʥʽ ʜʝʨʞʘʚ ʟʘ ʪʘʣʘʥʪʠ ʪʘ ʚ ʨʽʚʥʽ ʽʥʚʝʩʪʠʮʽʡ ʫ ʜʝʨʞʘʚʥʽ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ. 

¶ ʍʚʠʣʷ ʪʝʭʥʦʣʦʛʽʡ 4.0 ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʨʝʘʣʴʥʦ ʚʭʦʜʠʪʴ ʫ ʙʽʣʴʰʽʩʪʴ 

ʚʠʨʦʙʥʠʯʠʭ ʩʝʢʪʦʨʽʚ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ.  

¶ ɿʨʦʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʫ ʟʚôʷʟʢʫ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʜʝʨʞʘʚʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʥʘʮʽʣʝʥʠʤʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚ ʽʥʰʠʭ 

ʩʝʢʪʦʨʘʭ, ʟʦʢʨʝʤʘ, ʫ ʪʚʦʨʯʠʭ ʪʘ ʩʝʨʚʽʩʥʠʭ ʧʨʦʬʝʩʽʷʭ, ʷʢʽ ʚʘʞʢʦ ʧʽʜʜʘʶʪʴʩʷ ʨʦʙʦʪʠʟʘʮʽʾ ʪʘ 

ʐʪʫʯʥʦʤʫ ɯʥʪʝʣʝʢʪʫ (ʐ.ɯ). 

¶ ʂʨʘʾʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʩʪʘʶʪʴ ʜʦʥʦʨʘʤʠ ʪʘʣʘʥʪʽʚ ʜʣʷ ʙʘʛʘʪʠʭ ʜʝʨʞʘʚ. ʊʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʩʪʘʪʦʯʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʫ ʣʘʥʮʶʞʢʘʭ ʜʦʜʘʥʦʾ ʮʽʥʥʦʩʪʽ ï ʥʘʡʙʽʣʴʰ ʤʘʨʞʠʥʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʪʘ 

ʧʦʩʣʫʛʠ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʫʪʠʭ (ʩʠʣʴʥʠʭ) ʢʨʘʾʥʘʭ, ʩʣʘʙʢʠʤ ʟʘʣʠʰʘʶʪʴʩʷ 

ʨʝʰʪʢʠ. 

 

ʉ. ʈʦʟʚʠʪʦʢ ʋʢʨʘʾʥʠ ʚ 4.0 

¶ ʂʣʶʯʦʚʽ ʩʪʝʡʢʭʦʣʜʝʨʠ ʧʨʦʮʝʩʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʚ ʥʘʧʨʷʤ ̔ 4.0 ʜʦʤʦʚʣʷʶʪʴʩʷ ʡ 

ʩʪʚʦʨʶʶʪʴ ʨʝʘʣʴʥʦ ʜʽʶʯʽ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ. 

¶ ɿʘʚʜʷʢʠ ʥʠʤ ʚʜʘʻʪʴʩʷ ʟʘʣʫʯʠʪʠ ɯʊ-ʩʝʢʪʦʨ ʜʦ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʩʝʢʪʦʨʽʚ ï ʯʘʩʪʢʘ ɺɺʇ ɯʊ-

ʽʥʜʫʩʪʨʽʾ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʝʢʦʥʦʤʽʮʽ ʤʦʞʝ ʟʨʦʩʪʠ ʟ 5 ʜʦ 30 %, ʟ ʥʠʭ ʜʦ 10 % ʧʨʠʧʘʜʘʻ ʥʘ ʧʨʦʤʠʩʣʦʚ ̔

ʩʝʢʪʦʨʠ. 

  



10 

 

3. ɹʘʟʦʚʠʡ ʬʨʝʡʤʚʦʨʢ çʉʪʨʘʪʝʛʽʷ 4.0è ʷʢ ʦʩʥʦʚʘ ʤʝʪʦʜʠʢʠ 

ʧʨʦʝʢʪʫ 
ʌʨʝʡʤʚʦʨʢ ʥʠʞʯʝ ʻ ʙʘʟʦʚʠʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʚ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ. ɺ ʦʩʥʦʚʽ 

ʤʝʪʦʜʠʢʠ ï ʚʣʘʩʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ɸʇʇɸʋ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʪʠʮʽ ʢʨʘʱʠʭ ʟʘʨʫʙʽʞʥʠʭ 

ʨʦʟʨʦʙʦʢ (ʚʢʣʶʯʥʦ ʟ ʥʘʧʨʘʮʶʚʘʥʥʷʤʠ ʚʝʣʠʢʦʾ ʯʝʪʚʽʨʢʠ), ʘ ʪʘʢʦʞ ʚʣʘʩʥʦʤʫ ʜʦʩʚʽʜʽ ʧʨʦʩʫʚʘʥʥʷ 4.0 ʚ 

ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ 2015ï2018 ʨʦʢʽʚ. ʌʨʝʡʤʚʦʨʢ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ï ʚʽʥ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ, ʨʝʛʽʦʥʘʣʴʥʦʤʫ, ʛʘʣʫʟʝʚʦʤʫ ʨʽʚʥʷʭ ʯʠ ʦʢʨʝʤʦ ʚʟʷʪʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ.  
 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʈʠʩ. 3 

 
ʈʠʩ. 3 ɿʘʛʘʣʴʥʠʡ ʬʨʝʡʤʚʦʨʢ ɸʇʇɸʋ çʉʪʨʘʪʝʛʽʷ ɯʥʜʫʩʪʨʽʾ 4.0è (2018) 

 

ʌʨʝʡʤʚʦʨʢ ï ʮʝ ʛʦʪʦʚʘ ʤʝʪʦʜʠʢʘ ʨʦʟʚʠʪʢʫ ʪʘ ʰʣʷʭʫ ʚʽʜ 3.0 (ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʽʜʭʦʜʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ) 

ʜʦ 4.0, ʪʦʙʪʦ ʪʦʛʦ ʩʪʘʥʫ ʝʢʦʥʦʤʽʢʠ, ʱʦ ʙʫʜʝ ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʛʘʣʫʟʝʡ ʧʨʦʪʷʛʦʤ 

ʥʘʡʙʣʠʞʯʠʭ 3ï5 ʨʦʢʽʚ.  

 

ʌʨʝʡʤʚʦʨʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʙʣʦʢʽʚ ï 6 ʢʘʪʝʛʦʨʽʡ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʧʨʠʨʦʜʫ ʪʘ ʣʦʛʽʢʫ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ: 

1 ï ʉʧʦʞʠʚʘʯʽ (Smart Industries): ʮʽʣʴʦʚʽ ʛʘʣʫʟʽ.  

2 ï ɺʠʨʦʙʥʠʢʠ çʨʦʟʫʤʥʠʭè ʧʨʦʜʫʢʪʽʚ ʽ ʨʽʰʝʥʴ (Smart Products, Solutions and Services), ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʢʨʘʾʥʽ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʢʪʦʨʘʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʭ. 

3 ï ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʽʥʥʦʚʘʮʽʡʥʽ ʝʢʦʩʠʩʪʝʤʠ (Innovative Ecosystems), ʱʦ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʨʠʩʢʦʨʝʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʽʚʥʽʚ ʚʠʱʝ. 
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ʃʦʛʽʢʘ ʚʟʘʻʤʦʜʽʾ ʚ ʜʠʥʘʤʽʮʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ çʟʥʠʟʫïʚʚʝʨʭïʚʥʠʟè: ʽʥʜʫʩʪʨʽʾ ʩʪʘʶʪʴ çʨʦʟʫʤʥʠʤʠè ʡ 

ʨʦʟʚʠʚʘʶʪʴ ʩʚʽʡ ʧʦʧʠʪ ʥʘ çʨʦʟʫʤʥʽè ʧʨʦʜʫʢʪʠ, ʢʦʣʠ ʚʠʨʦʙʥʠʢʠ ʮʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʨʽʰʝʥʴ ʻ ʚ ʜʦʩʪʘʪʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʙʘʣʘʥʩʽ, ʘʣʝ ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʷʚʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʥʝʤʦʞʣʠʚʦ ʩʪʚʦʨʶʚʘʪʠ çʨʦʟʫʤʥʽè ʨʦʜʫʢʪʠ ʪʘ ʨʽhʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʢʦʣʠ ʪʝʭʥʦʣʦʛʽʾ 4.0 (ʚʞʝ ʥʘʷʚʥʽ) ʥʝ 

ʟʙʘʣʘʥʩʦʚʘʥʽ ʟ ʚʠʱʦʶ ʢʫʣʴʪʫʨʦʶ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʝ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʦʟʚʠʥʫʪʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʟʜʘʪʥʦʩʪʷʭ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʝʢʦʩʠʩʪʝʤʠ.  

ʈʦʣʴ ʝʢʦʩʠʩʪʝʤʠ ʻ ʢʨʠʪʠʯʥʦʶ ï ʮʝ ʬʫʥʜʘʤʝʥʪ ʪʘ ʦʩʥʦʚʘ. 

 

ʅʘʨʘʟʽ, ʟʛʽʜʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʙʽʣʴʰʽʩʪʴ ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʡʪʝʢ ʤʘʶʪʴ ʟʦʚʩʽʤ 

ʽʥʰʠʡ ʚʠʛʣʷʜ, ʈʠʩ. 4.  

 
ʈʠʩ. 4 ï ʈʝʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʪʘʥʫ ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʡʪʝʢ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ. 

 

ʊʦʙʪʦ ʧʦʢʘʟʥʠʢʠ Smart-ʽʥʜʫʩʪʨʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʽʪʦʚʠʤ ʙʝʥʯʤʘʨʢʠʥʛʦʚʠʤ ʧʦʢʘʟʥʠʢʘʤ ʟʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʷʢʽʩʪʶ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʩ̔ʪʁ, ʽʥʥʦʚʘʮʽʡʥʩ̔ʪʁ ʪʦʱʦ, ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ 

ʋʢʨʘʾʥʽ ʻ ʚʽʜ ʚʝʣʠʢʠʤ ʧʠʪʘʥʥʷʤ (ʜʠʚ. ʈʦʟʜʽʣ 4). 

 

ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʻ ʪʨʠ ʦʩʥʦʚʥʽ ʥʝʚʠʨʽʰʝʥʽ  ʧʨʦʙʣʝʤʠ: 

 

ɸ ï ʢʫʣʴʪʫʨʘ 2.0 ʜʦʤʽʥʫʻ ʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʜʚʦʭ ʧʨʠʥʮʠʧʦʚʠʭ ʨʝʯʘʭ: 

¶ ʨʦʟʫʤʽʥʥʽ ʟʘʤʦʚʥʠʢʘʤʠ ʩʫʯʘʩʥʠʭ ɯʊ-ʧʨʦʜʫʢʪʽʚ ʪʘ ʩʠʩʪʝʤ ʷʢ çʧʨʠʜʘʪʢʫè ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʘ ʥʝ ʜʨʘʡʚʝʨʫ ʨʦʟʚʠʪʢʫ ʪʘ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ; 

¶ ʪʦʪʘʣʴʥʽʡ ʦʨʽʻʥʪʘʮʽʾ ʟʘʤʦʚʥʠʢʽʚ ʥʘ ʛʦʪʦʚʽ ʨʽʰʝʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʷʢ ʛʦʣʦʚʥʠʡ ʦʙô̒ ʢʪ ʽʥʚʝʩʪʠʮʽʡ. 

ɺʽʜʧʦʚʽʜʥʦ, ʥʘʜʪʦ ʤʘʣʽ ʙʶʜʞʝʪʠ ʧʣʘʥʫʶʪʴʩʷ ʥʘ ʧʨʦʜʫʢʪʠ ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ, ʪʘʢʽ ʷʢ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʝʨʚʽʩʥʽ ʧʦʩʣʫʛʠ, ʘ ʪʘʢʦʞ ʥʘ ʽʥʥʦʚʘʮʽʡʥʽ ʨʦʟʨʦʙʢʠ. 

 

ɺ ï ʙʽʣʴʰʦʩʪʽ ʩʝʛʤʝʥʪʽʚ ʥʝ ʚʠʩʪʘʯʘʻ ʚʽʪʯʠʟʥʷʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʨʽʰʝʥʴ.  

ʋʟʘʛʘʣʴʥʝʥʝ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʩʣʘʙʢʠʡ ʧʦʧʠʪ ʥʝ ʟʦʚʩʽʤ ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʩʪʽ: ʙʽʣʴʰʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ 

ʧʨʦʤʠʩʣʦʚʮʽʚ ʤʘʩʦʚʦ ʢʫʧʫʶʪʴ ʥʽʤʝʮʴʢʽ ʯʠ ʷʧʦʥʩʴʢʽ ʣʽʥʽʾ ʘʙʦ ʨʽʰʝʥʥʷ ʥʝ ʪʦʤʫ, ʱʦ ʥʝʤʘʻ ʧʦʧʠʪʫ (ʽʥʘʢʰʝ 
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ʙ ʥʝ ʢʫʧʫʚʘʣʠ), ʘ ʱʝ ʡ ʪʦʤʫ, ʱʦ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʥʝ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʘʥʘʣʦʛʽʯʥʽ ʟʘ ʷʢʽʩʪʶ ʨʽʰʝʥʥʷ ʯʠ 

ʧʨʦʜʫʢʪʠ ʚ ʋʢʨʘʾʥʽ. 

 

ʉ ï ʜʝʨʞʘʚʘ ʷʢ ʛʦʣʦʚʥʠʡ ʨʝʛʫʣʷʪʦʨ ʨʽʚʥʷ çɯʥʬʨʘʩʪʨʫʢʪʫʨʘ (ɽʢʦʩʠʩʪʝʤʠ)è ʩʘʤʦʫʩʫʥʫʣʘʩʴ ʚʽʜ 

ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ ʫ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ.  

ʎʝ ʜʫʞʝ ʢʦʥʪʨʘʩʪʫʻ ʟ ʢʨʘʱʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʫ ʩʚʽʪʽ, ʜʝ ʩʘʤʝ ʜʝʨʞʘʚʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʩʢʦʨʝʥʠʡ ʨʦʟʚʠʪʦʢ 

ʝʢʦʩʠʩʪʝʤ, ʱʦ ʛʝʥʝʨʫʶʪʴ ʽʥʥʦʚʘʮʽʾ. 

 

ʄʽʞ ʪʠʤ ʙʽʣʴʰʽʩʪʴ ɯʊ-ʨʦʟʨʦʙʥʠʢʽʚ (ʩʪʨʽʣʢʘ outsource, ʥʘ ʈʠʩ. 4) ʧʨʘʮʶʶʪʴ ʥʘ ʯʫʞʽ ʝʢʦʥʦʤʽʢʠ, ʘ ʥʝ ʥʘ 

ʚʣʘʩʥʫ. ɺʦʜʥʦʯʘʩ ʜʣʷ ɯʊ-ʛʘʣʫʟʽ, ʷʢʘ ʱʦʨʽʯʥʦ ʟʨʦʩʪʘʻ ʥʘ 20ï30 %, ʟʘʛʘʣʴʥʘ ʢʘʨʪʠʥʘ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʈʠʩ. 3. ʊʦʙʪʦ ʚ ʮʽʡ ʛʘʣʫʟʽ ʥʘʷʚʥʽ ʚʩʽ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ, ʱʦ ʡ ʧʦʷʩʥʶʻ ʾʾ 

ʫʩʧʽʭ ʷʢ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ, ʪʘʢ ʽ  ʚ ʾʾ ʝʢʩʧʦʨʪʽ. 

 

*******  

 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʢʣʘʜʝʥʝ, ʬʨʝʡʤʚʦʨʢ çʉʪʨʘʪʝʛʽʷ 4.0è ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ-ʤʝʪʦʜʠʢʘ ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʧʣʘʥʫʚʘʣʴʥʠʢʽʚ ʫ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʡʪʝʢ-ʩʝʢʪʦʨʽʚ. ʊʨʠ ʛʦʣʦʚʥʽ ʧʨʠʥʮʠʧʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʮʽʻʶ 

ʤʝʪʦʜʠʢʦʶ ʜʣʷ ʪʠʭ, ʭʪʦ ʟʘʡʤʘʻʪʴʩʷ ʩʪʨʘʪʝʛʽʯʥʠʤ ʧʣʘʥʫʚʘʥʥʷʤ: 

1. ʇʽʜʭʽʜ çʟʚʝʨʭʫ ʚʥʠʟè ï ʚʽʜ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʠʭ ʩʝʛʤʝʥʪʽʚ-ʽʥʜʫʩʪʨʽʡ ʜʦ ʨʦʟʛʣʷʜʫ ʩʪʘʥʫ 

ʝʢʦʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʨʦʟʚʠʪʦʢ. 

2. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʚʟʘʻʤʦʟʚôʷʟʦʢ  ï ʥʝʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʨʽʰʝʥʥʷ ʥʘ ʪʝʭʥʦʣʦʛʽʷʭ 4.0, ʷʢʱʦ, 

ʥʘʧʨʠʢʣʘʜ, ʚʽʜʩʫʪʥʷ ʩʪʨʘʪʝʛʽʷ ʫ ʩʬʝʨʽ R&D ʘʙʦ ʚ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʤʘʻ ʧʦʣʽʪʠʢʠ ʫʪʨʠʤʘʥʥʷ-

ʚʠʨʦʱʫʚʘʥʥʷ ʪʘʣʘʥʪʽʚ. ʊʦʙʪʦ ʻ ʦʯʝʚʠʜʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ, ʽ ʡʦʛʦ ʧʦʪʨʽʙʥʦ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʪʘ ʨʝʘʣʽʟʦʚʫʚʘʪʠ. ʆʩʥʦʚʦʶ ʫʩʧʽʰʥʦʾ ʩʪʨʘʪʝʛʽʾ 4.0 ʻ ʽʥʥʦʚʘʮʽʡʥʘ ʝʢʦʩʠʩʪʝʤʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʡʪʝʢ-ʩʝʢʪʦʨʽʚ. 

3. ʎʽʣʽʩʥʽʩʪʴ ï ʚ ʽʜʝʘʣʽ ʧʦʪʨʽʙʥʦ ʧʨʘʛʥʫʪʠ ʮʽʣʽʩʥʦʩʪʽ ʫ ʚʩʽʡ ʩʠʩʪʝʤʽ. ʂʨʘʾʥʠ, ʱʦ ʜʦʩʷʛʘʶʪʴ ʪʘʢʦʾ 

ʮʽʣʽʩʥʦʩʪʽ, ʨʫʭʘʶʪʴʩʷ ʰʚʠʜʰʝ ʡ ʝʬʝʢʪʠʚʥʽʰʝ. 

 

ɯʥʩʪʨʫʤʝʥʪ-ʤʝʪʦʜʠʢʘ  ʧʦʜʽʙʥʘ ʜʦ ʤʝʪʦʜʠʢ ʚʽʜ ʽʥʰʠʭ ʢʦʥʩʘʣʪʠʥʛʦʚʠʭ ʛʨʫʧ, ʟʦʢʨʝʤʘ ʚʽʜ ʥʽʤʝʮʴʢʦʾ ʛʨʫʧʠ 

roland.berger, ʱʦ ʘʨʛʫʤʝʥʪʫʻ ʫ ʩʚʦʾʭ ʧʨʘʮʷʭ ʧʦʜʽʙʥʽ ʧʽʜʭʦʜʠ ʪʘ ʧʨʽʦʨʠʪʝʪʠ, ʘ ʩʘʤʝ: 

¶ ʢʣʶʯʦʚʫ ʨʦʣʴ ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʚ ʨʦʟʚʠʪʢʫ 4.0, ʪʘ ʢʣʶʯʦʚʫ ʨʦʣʴ ʜʝʨʞʘʚʠ ʚ ʾʾ ʨʦʟʚʠʪʢʫ; 

¶ ʬʦʢʫʩʫʚʘʥʥʷ ʥʘ ʧʨʽʦʨʠʪʝʪʥʦʤʫ ʪʘ ʧʨʠʩʢʦʨʝʥʦʤʫ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʪʦʨʽʚ 4.0 ʡ ʧʝʨʰ ʟʘ ʚʩʝ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ; 

¶ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʪʘ ʩʝʨʚʽʩʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

¶ ʧʨʠʡʥʷʪʪʷ ʚʠʨʦʙʥʠʯʠʤʠ ʩʝʢʪʦʨʘʤʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 4.0 ʤʘʻ ʙʫʪʠ ʪʘʢ ʩʘʤʦ ʢʝʨʦʚʘʥʠʤ ʡ ʟ 

ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʩʢʦʨʝʥʽʡ ʘʜʘʧʪʘʮʽʾ ʪʘ ʧʝʨʝʭʦʜʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʘʥʫ ʜʦ ʥʦʚʦʛʦ. 

 

ʇʦʜʘʣʴʰʠʡ ʚʠʢʣʘʜ ʧʨʠʚôʷʟʘʥʠʡ ʜʦ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʮʴʦʛʦ ʬʨʝʡʤʚʦʨʢʫ ʪʘ ʘʨʛʫʤʝʥʪʫʻ, ʷʢʠʤ 

ʯʠʥʦʤ ʤʠ ʤʦʞʝʤʦ ʥʘʨʦʱʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʨʦʟʙʫʜʦʚʠ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ. 
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пΦ ˢͤ͊͘͜͡ ͎͍͙ͦͦͤ͡ͻ ͺ͍͊ͭͦͪ͟͜ ͍͙͍ͨͯ͡ ͤ͊ ˱ͤ͒ͯͫͭͪ͜Ό пΦл 
 

4.1 ɻʣʦʙʘʣʴʥʽ ʬʘʢʪʦʨʠ. ʈʦʟʚʠʪʦʢ ɯʥʜʫʩʪʨʽʾ 4.0 ʫ ʩʚʽʪʽ 
ʏʝʪʚʝʨʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʚʞʝ ʟʤʽʥʶ  ̒ʩʚʽʪ. ɭ ʤʘʩʘ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʝʤʫ ʟʤʽʥ, ʱʦ ʥʝʩʝ 4.0 

ʝʢʦʥʦʤʽʢʘʤ ʢʨʘʾʥ ʪʘ ʩʚʽʪʫ.  

 

ʇʝʨʰʦʧʨʠʯʠʥʠ ï ʟʜʝʰʝʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʨʦʨʠʚʥʽ ʽʥʥʦʚʘʮʽʾ 
ʇʝʨʰʦʧʨʠʯʠʥʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʦʣʷʛʘʻ ʚ ʟʜʝʰʝʚʣʝʥʥʽ 

ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 10ï15 ʨʦʢʽʚ ʚʽʜʙʫʣʦʩʷ ʩʪʨʽʤʢʝ ʧʘʜʽʥʥʷ ʮʽʥ ʥʘ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽ,ʾ ʈʠʩ. 5.  

 
ʈʠʩ. 5. ʇʘʜʽʥʥʷ ʚʘʨʪʦʩʪʽ ʟʘ ʪʝʭʥʦʣʦʛʽʷʤʠ (ɼʞʝʨʝʣʦ: World Economic Forum) 

 

ʊʝ ʩʘʤʝ ʩʪʦʩʫʻʪʴʩʷ ʯʠʩʝʣʴʥʠʭ ʢʣʘʩʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ, ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʧʦʪʫʞʥʦʩʪʽ ʦʙʨʦʙʢʠ, 

ʢʦʤʫʥʽʢʘʮʽʡ, ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʦʱʦ. ʎ̔  ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʚʩʽʭ ʢʨʘʾʥ ʩʚʽʪʫ ʪʘ ʚʩʽʭ 

ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ, ʥʘʚʽʪʴ ʤʘʣʦʤʫ ʙʽʟʥʝʩʫ. ʇʠʪʘʥʥʷ ʣʠʰʝ ʚ ʪʦʤʫ, ʭʪʦ ʾʭ ʰʚʠʜʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʤʝ ʪʘ ʜʣʷ 

ʷʢʠʭ ʮʽʣʝʡ. 

ɿʘʢʦʥ ʄʫʨʘ ʜʝʤʦʥʩʪʨʫʻ ʧʦʜʚʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʢʦʞʥʽ 18 ʤʽʩʷʮʽʚ. ɸʣʝ ʪʫʪ 

ʡʜʝʪʴʩʷ ʪʘʢʦʞ ʧʨʦ ʥʦʚʽ, ʧʨʦʨʠʚʥʽ ʽʥʥʦʚʘʮʽʾ ï 3D-ʜʨʫʢ, ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʨʦʙʦʪʽʚ, ʩʝʥʩʦʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ, ʜʨʦʥʠ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʦʱʦ. ɺʩʝ ʮʝ ʚʞʝ ʚʭʦʜʠʪʴ ʫ ʞʠʪʪʷ, ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʛʘʣʫʟʝʡ ʡ 

ʩʪʚʦʨʶʻ ʥʦʚʽ ʩʝʢʪʦʨʠ ʝʢʦʥʦʤʽʢʠ, ʈʠʩ. 6. 

 
 

ʈʠʩ. 6 ɽʢʩʧʦʥʝʥʮʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡ ʫ ʍʍɯ ʩʪʦʨʽʯʯʽ 
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ʋ ʨʝʟʫʣʴʪʘʪʽ, ʢʽʣʴʢʽʩʪʴ ʽʥʥʦʚʘʮʽʡ ʫ ʩʚʽʪʽ ʟʨʦʩʪʘʻ ʟʘ ʝʢʩʧʦʥʝʥʪʦʶ ï ʯʠʤʘʣʦ ʟ ʥʠʭ ʻ çʧʨʦʨʠʚʥʠʤʠè, ʪʦʙʪʦ 

ʪʘʢʠʤʠ ʱʦ ʧʽʜʨʠʚʘʶʪʴ ʽʩʥʫʶʯʽ ʤʦʜʝʣʽ ʪʘ ʧʦʟʠʮʽʾ ʣʽʜʝʨʽʚ.  

 
ʈʠʩ.7 ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʽʩʪʽ ʻʜʠʥʦʨʦʛʽʚ (ɼʞʝʨʝʣʦ: CBI) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʥʦʚʘʮʽʾ ʚ ʩʫʯʘʩʥʫ ʝʧʦʭʫ ʩʪʘʣʠ ʩʫʪʪʻʚʠʤ ʬʘʢʪʦʨʦʤ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ. 

 

ɺʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʢʫ ʢʨʘʾʥ 
ʉʚʽʪʦʚʠʡ ʨʠʥʦʢ ɯɯʦʊ ʦʮʽʥʶʻʪʴʩʷ ʚ 70 ʪʨʣʥ ʜʦʣʘʨʽʚ ʉʐɸ, ʽ ʥʘʡʙʽʣʴʰʠʡ ʩʝʛʤʝʥʪ ï ʮʝ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

(ʙʣʠʟʴʢʦ 30 %). ʇʦʜʽʙʥʽ ʜʘʥʽ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʮʽʣʦʛʦ ʨʷʜʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʚʝʣʠʢʠʭ ʙʨʝʥʜʽʚ.  

Roland Berger ʦʢʨʝʤʦ ʘʨʛʫʤʝʥʪʫʻ ʩʪʘʚʢʠ ʜʣʷ ɭʉ: çʗʢʱʦ ʜʦ 2025 ʨʦʢʫ ɭʚʨʦʧʘ ʧʝʨʝʡʜʝ ʥʘ ʨʝʡʢʠ 4.0, ʪʦ 

ʚʽʜʢʨʠʻ ʜʣʷ ʩʝʙʝ ʨʠʥʢʠ ʚ 1,25 ʪʨʣʥ ʻʚʨʦ. ʗʢʱʦ ʮʝʡ ʧʝʨʝʭʽʜ ʥʝ ʙʫʜʝ ʫʩʧʽʰʥʠʤ ʽ ɭʉ ʧʨʦʛʨʘʻ ʮʶ ʙʠʪʚʫ 

ʘʟʽʡʩʴʢʠʤ ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʢʦʥʢʫʨʝʥʪʘʤ, ʚʪʨʘʪʠ ʩʪʘʥʦʚʠʪʠʤʫʪʴ 605 ʤʣʜʨ ʻʚʨʦè. ʂʦʤʧʘʥʽʷ ʧʨʦʛʥʦʟʫʻ 

ʤʦʞʣʠʚʽ ʟʘʛʨʦʟʠ ʧʘʜʽʥʥʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

 
 

ʈʠʩ. 8 ʉʪʘʚʢʠ 4.0 ʜʣʷ ʢʨʘʾʥ ɭʉ (2) 
















































































































