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ɺɺɽɼɽʅʀɽ 

 

ʋʧʨʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʦʜʝʣʝʡ, 

ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʢ ʨʝʘʣʴʥʦʤʫ 

ʚʨʝʤʝʥʠ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʢʦʤʧʘʥʠʠ IBM [1], ʠʟʫʯʘʚʰʠʭ ʨʘʙʦʪʫ 

ʜʠʨʝʢʪʦʨʦʚ ʙʦʣʝʝ 1000 ʢʨʫʧʥʝʡʰʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʘ 

ʜʚʫʤʷ ʚʘʞʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʥʘʙʣʶʜʘʝʤʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ: 

1) ʨʘʩʪʝʪ ʩʣʦʞʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʨʦʣʠ ʩʣʝʜʫʱʠʭ 

ʬʘʢʪʦʨʦʚ: 

- ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ï ʪʨʫʜʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʠʟʤʝʥʝʥʠʷ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ, 

- ʩʦʙʳʪʠʡʥʦʩʪʴ ï ʯʘʩʪʦ ʩʣʫʯʘʶʪʩʷ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʝʥʷʶʪ 

ʧʣʘʥʳ, 

- ʩʠʪʫʘʪʠʚʥʦʩʪʴ ï ʨʝʰʝʥʠʝ ʥʘʜʦ ʧʨʠʥʠʤʘʪʴ ʧʦ ʩʠʪʫʘʮʠʠ, 

- ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴ ï ʤʥʦʛʦ ʨʘʟʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ 

ʦʛʨʘʥʠʯʝʥʠʡ, 

- ʚʳʩʦʢʘʷ ʩʚʷʟʥʦʩʪʴ ï ʧʨʠʥʷʪʠʝ ʦʜʥʦʛʦ ʨʝʰʝʥʠʷ ʚʳʟʳʚʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʜʨʫʛʠʭ, 

- ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ï ʧʦʪʨʝʙʠʪʝʣʠ ʪʨʝʙʫʶʪ ʚʩʝ ʙʦʣʝʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, 

- ʢʦʥʬʣʠʢʪʳ ï ʚʩʝ ʙʦʣʴʰʝ ʫʯʘʩʪʥʠʢʦʚ ʩ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ 

ʠʥʪʝʨʝʩʘʤʠ,  

- ʪʨʫʜʦʝʤʢʦʩʪʴ ï ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʦʧʮʠʡ, ʯʪʦʙʳ ʧʨʦʩʯʠʪʘʪʴ 

ʧʦʩʣʝʜʩʪʚʠʷ;    

2) ʫʩʠʣʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʭʦʜʝ ʫʧʨʘʚʣʝʥʠʷ: 

- ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

- ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʪʦʷʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, 

- ʥʝʧʨʝʨʳʚʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʥʘ ʦʪʚʝʪ, 

- ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʤʝʞʜʫ ʨʘʟʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ,  

- ʪʨʝʙʫʝʪʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʵʢʦʥʦʤʠʢʫ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʮʝʥʳ ʧʦ ʢʘʞʜʦʤʫ ʟʘʢʘʟʫ, 

- ʥʫʞʥʳ ʧʦʩʪʦʷʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ. 

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠʛʨʘʶʪ 

ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩ 

ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ʨʘʤʢʘʭ ʥʘʫʢʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʧʝʨʘʮʠʡ [2]. ʅʘ 

ʵʪʦʡ ʦʩʥʦʚʝ ʩʦʟʜʘʥ ʨʷʜ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, 
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ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ [3, 4], 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʠ ʵʚʨʠʩʪʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ.  

ʆʜʥʘʢʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʚ 

ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠ ʁ ʨʝʩʫʨʩʦʚ, ʩʣʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʝʜʠʥʳʭ ʢʨʠʪʝʨʠʝʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʥʳʭ ʟʘʢʘʟʦʚ ʠ ʨʝʩʫʨʩʦʚ ʠ ʨʷʜ 

ʜʨʫʛʠʭ ʦʙʩʫʞʜʝʥʥʳʭ ʚʳʰʝ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

         ʆʜʠʥ ʠʟ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʨʝʩʫʨʩʘʤʠ ʩʚʷʟʘʥ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʝʭʘʥʠʟʤʳ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʵʚʦʣʶʮʠʠ, ʧʨʠʩʫʱʠʝ ʞʠʚʦʡ ʧʨʠʨʦʜʝ [5, 6].  

ɺ ʦʩʥʦʚʝ ʵʪʠʭ ʨʘʟʨʘʙʦʪʦʢ ʣʝʞʘʪ ʧʨʠʥʮʠʧʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʨʠʥʪ̫ʠʷ ʨʝʰʝʥʠʡ (Distributed Problem Solving), ʚ ʢʦʪʦʨʳʭ ʨʝʰʝʥʠʝ 

ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ ʨʘʟʜʝʣʝ̫ʪʩʷ ʥʘ ʧʦʜʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʨʝʰʘʶʪʩʷ ʘʚʪʦʥʦʤʥʦ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʟʙʠʨʘʶʪʩʷ ʢʦʥʬʣʠʢʪʳ ʤʝʞʜʫ 

ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʩʪʨʦʠʪʩʷ ʦʙʱʝʝ ʨʝh ʝʥʠʝ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ. 

ʄʫʣʴʪʠʘʛʝʥʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʪ ɹ ʣʦʛʠʢʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʛʝʥʪʦʚ ʟʘʢʘʟʦʚ, ʧʨʦʜʫʢʪʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʨʘʙʦʯʠʭ ʠ ʩʪʘʥʢʦʚ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ ɹ

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʛʠʙʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʣʘʥʘ ʮʝʭʘ [7]. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʧʨʘʚʜʳʚʘʝʪ ʩʝʙʷ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʣʦʛʠʢʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʘʢʘʟʦʚ ʠ ʨʝʩʫʨʩʦʚ ʜʦʩʪʘʪʦʯʥʘ ʩʣʦʞʥʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʘ, ʘ ʧʦʩʪʫʧʘʶʱʠʝ 

ʩʦʙʳʪʠʷ ʧʦʩʪʦ̫ ʥʥʦ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʫʩʣʦʚʠʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ, ʯʪʦ ʚʩʝ ʟʘʢʘʟʳ ʠ ʨʝʩʫʨʩʳ ʟʘʜʘʥʳ ʠʟʥʘʯʘʣʴʥʦ ʠ ʥʝ 

ʤʝʥʷʶʪʩʷ ʚ ʭʦʜʝ ʚʳʯʠʩʣʝʥʠʡ [8, 9].  

ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ 

ʤʫʣʴʪʠʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʧʦʩʪʦʷʥʥʦ ʘʢʪʠʚʥʳʝ ʠ 

ʩʧʦʩʦʙʥʳʝ ʘʜʘʧʪʠʚʥʦ (ʙʝʟ ʦʩʪʘʥʦʚʘ ʠ ʧʝʨʝʟʘʧʫʩʢʘ) ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ 

ʧʨʠʥʪ̫ʠʷ ʨʝʰʝʥʠʡ. 

ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʧʦʩʪʨʦʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʧʣʘʥʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʦʚʝ 

ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʩʦʙʠʝ ʚʢʣʶʯʘʝʪ ʚʚʦʜʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʠʦʙʨʝʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʝʩʫʨʩʘʤʠ ʮʝʭʘ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ.  

ɼʣʷ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʳ ʦʙʱʠʝ ʟʥʘʥʠʷ ʦʩʥʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʧʦʜʭʦʜʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʧʝʨʘʮʠʡ, ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ 
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ʩʠʩʪʝʤʘʤʠ, ʤʝʪʦʜʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʙʘʟ 

ʜʘʥʥʳʭ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʟɹʦʚʘʪʴ ʫʯʝʙʥʫʶ ʚʝʨʩʠʶ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ (ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ 2011616367), ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʆʆʆ çʅʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʢʦʤʧʘʥʠʷ çʈʘʟʫʤʥʳʝ ʨʝʰʝʥʠʷè, ʦʧʠʩʘʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʜʘʥʥʦʤ ʧʦʩʦʙʠʠ (ʢʨʘʪʢʦʝ 

ʥʘʟʚʘʥʠʝ ï ʄɸʉ çSmart Factoryè). 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʥʘʜʝʞʜʫ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ 

ʧʦʣʝʟʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʩʫʱʥʳʭ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  

ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʘʢ ʩʪʫʜʝʥʪʘʤ ʚʫʟʦʚ, ʪʘʢ ʠ 

ʠʥʞʝʥʝʨʘʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ 

ʠʥʦʬʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 
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1 ʇʈʆɹʃɽʄɸ ʆʇɽʈɸʊʀɺʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʄʀ ʈɽʉʋʈʉɸʄʀ ɺ ʈɽɸʃʔʅʆʄ ɺʈɽʄɽʅʀ  

 

ʉʦʚʨʝʤʝʥʥʦʝ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ: 

1) ʨʘʩʪʫʪ ʦʙʲʝʤʳ ʟʘʢʘʟʦʚ ʤʥʦʛʠʭ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠ̫ ʪʠʡ; 

2) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʣʜʩʪʚʘ, ʟʘʤʝʥʷʝʪʩʷ 

ʩʪʘʥʦʯʥʡr ʧʘʨʢ, ʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʙʦʯʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ 

ʪ.ʜ.; 

3) ʚʥʝʜʨʷʶʪʩʷ ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

4) ʪʨʝʙʫʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʢʘʞʜʦʤʫ 

ʟʘʢʘʟʯʠʢʫ, ʟʘʢʘʟʫ, ʧʨʦʮʝʩʩʫ, ʨʘʙʦʯʝʤʫ; 

5) ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʧʦʩʪʦʷʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ 

ʠʟʜʝʣʠʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢʣʠʝʥʪʦʚ ʠ ʩʧʨʦʩʘ ʥʘ 

ʧʨʦʜʫʢʮʠ;ʁ 

6) ʠʜʝʪ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʟʘʢʘʟʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ; 

7) ʚʩʝ ʚʳʰʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʟʜʝʣʠʡ, ʩʪʘʥʢʦʚ ʠ ʢʚʘʣʠʬʠʢʘʮʠʡ 

ʨʘʙʦʯʠʭ; 

8) ʚʩʝ ʙʦʣʴʰʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʝʨʝʭʦʜʝ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʠ 

ʤʦʪʠʚʘʮʠʠ ʤʝʥʝʜʞʝʨʦʚ, ʤʘʩʪʝʨʦʚ ʠ ʨʘʙʦʯʠʭ; 

9) ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʦʥʦʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʝʥʠʷ 

ʮʝʥ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʠʢʘ; 

10) ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʟʚʨʘʱʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ ʢʘʢ ʚ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ; 

11) ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ.  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʦʝʚʨʝʤʝʥʥʫʶ, ʙʳʩʪʨʫʶ ʠ ʛʠʙʢʫʶ 

ʨʝʘʢʮʠ ʁʥʘ ʩʦʙʳʪʠʷ, ʥʘʧʨʠʤʝʨ, ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʥʦʚʦʛʦ ʟʘʢʘʟʘ, ʥʘ ʟʘʜʝʨʞʢʫ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ, ʧʦʣʦʤʢʫ ʠʣʠ ʨʝʤʦʥʪ ʩʪʘʥʢʘ ʠ 

ʪ.ʜ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʠʧʠʯʥʦʛʦ 

ʤʝʭʘʥʦʩʙʦʨʦʯʥʦʛʦ ʮʝʭʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ: 

1) ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʚ ʮʝʭʝ (ʟʘʪʦʯʥʠʢʠ, 

ʛʘʣʴʚʘʥʠʢʠ, ʢʫʟʥʝʮʳ, ʰʣʠʬʦʚʱʠʢʠ, ʨʝʟʯʠʢʠ, ʩʣʝʩʘʨʠ, ʪʦʢʘʨʠ, 

ʬʨʝʟʝʨʦʚʱʠʢʠ, ʵʣʝʢʪʨʦʵʨʨʦʟʠʦʥʠʩʪʳ ʠ ʧʨ.) ï ʙʦʣʝʝ 100; 

2) ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʪʦʢʘʨʥʳʝ, ʰʣʠʬʦʚʘʣʴʥʳʝ, 

ʬʨʝʟʝʨʥʳʝ, ʟʘʪʦʯʥʳʝ, ʩʚʝʨʣʠʣʴʥʳʝ, ʨʘʩʪʦʯʥʳʝ ʩʪʘʥʢʠ, ʧʝʯʠ, 

ʧʨʝʩʩʳ ʠ ʧʨ.) ï ʦʢʦʣʦ 300; 

3) ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʪʠʡ, ʝʞʝʤʝʩʷʯʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʮʝʭʦʤ, ï ʜʦ 400 (ʚ 

ʩʨʝʜʥʝʤ, ʦʢʦʣʦ 200); 

4) ʥʦʤʝʥʢʣʘʪʫʨʘ ï ʰʝʩʪʝʨʥʠ, ʚʘʣʳ, ʢʦʣʝʩʘ, ʜʠʩʢʠ, ʨʝʩʩʦʨʳ, ʬʠʣʴʪʨʳ, 
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ʢʨʦʥʰʪʝʡʥʳ, ʛʘʡʢʠ, ʬʦʨʩʫʥʢʠ, ʜʝʬʣʝʢʪʦʨʳ; 

5) ʩʨʝʜʥʷʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʧʘʨʪʠʠ ï 100 ʥʦʨʤʦʯʘʩʦʚ (ʥ/ʯ);  

6) ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ï 5 000 ʥ/ʯ; 

7) ʮʝʭ ʚʳʨʘʙʘʪʳʚʘʝʪ ʚ ʤʝʩʷʮ ʦʢʦʣʦ 17 000 ʥ/ʯ; 

8) ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʷʱʠʭ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ (ɼʉɽ) ï ʜʦ 60; 

9) ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʚʣʦʞʝʥʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʟʘʢʘʟʘ ï ʜʦ 3. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʮʝʭʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ï 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʳʭ ʟʘʜʘʥʠʡ (ʉʉɿ) ʠ ʢʦʥʪʨʦʣʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʠʩʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʚ ʮʝʭʝ.  

ʕʪʦ ʩʣʦʞʥʘʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʫʯʝʪʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʢʘʟʦʚ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʠ ʩʪʘʥʢʦʚ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ʇʨʠʤʝʨʳ ʢʨʠʪʝʨʠʝʚ ʧʣʘʥʠʨʦʚʘʥʠʷ: 

1) ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ; 

2) ʦʙʝʩʧʝʯʠʪʴ ʠʟʛʦʪʦʚʣʝʥʠʝ ʟʘʢʘʟʦʚ ʚ ʩʨʦʢ; 

3) ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʢʘʟʦʚ; 

4) ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ; 

5) ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʦʤʝʨʥʫʶ ʟʘʛʨʫʟʢʫ ʨʘʙʦʯʠʭ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʪʨʝʙʫʝʪ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʣʘʥʦʚ ʟʘʛʨʫʟʢʠ 

ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʘʢ ʥʘ 

ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʘʥʠʨʫʝʤʘʷ ʟʘʛʨʫʟʢʘ 

ʫʯʘʩʪʢʦʚ, ʪʘʢ ʠ ʥʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ, ʢʦʛʜʘ ʚ ʦʪʚʝʪ ʥʘ 

ʧʦʩʪʫʧʘʶɦ ʠʝ ʜʘʥʥʳʝ ʦ ʚʦʟʥʠʢʘʶʱʠʭ ʩʦʙʳʪʠʷʭ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʩʧʠʩʘʥʠʷ.  

ʂ ʯʠʩʣʫ ʩʦʙʳʪʠʡ, ʥʝʧʨʝʜʚʠʜʝʥʥʦ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

1) ʧʦʩʪʫʧʘʶʪ ʩʨʦʯʥʳʝ ʟʘʢʘʟʳ ʥʘ ʠʟʜʝʣʠʷ, ʫʩʣʫʛʠ ʠʣʠ 

ʢʦʤʧʣʝʢʪʫʶɦ ʠʝ; 

2) ʤʝʥʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʳ ʠʤʝʶʱʠʭʩʷ ʟʘʢʘʟʦʚ; 

3) ʨʘʙʦʯʠʝ ʦʧʘʟʜʳʚʘʶʪ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪ; 

4) ʠʩʧʦʣʥʠʪʝʣʴ ʫʰʝʣ ʚ ʦʪʧʫʩʢ/ʦʪʛʫʣ ʠʣʠ ʥʝ ʚʳʰʝʣ ʥʘ ʨʘʙʦʪʫ; 

5) ʦʙʦʨʫʜʦʚʘʥʠʝ ʣʦʤʘʝʪʩʷ ʠʣʠ ʚʩʪʘʝʪ ʥʘ ʨʝʤʦʥʪ; 

6) ʦʙʥʘʨʫʞʝʥ ʙʨʘʢ ʠ ʪʨʝʙʫʝʪʩʷ ʠʩʧʨʘʚʣʝʥʠʝ ʠʣʠ ʟʘʧʫʩʢ ʥʦʚʦʡ 

ʧʘʨʪʠʠ; 

7) ʟʘʜʝʨʞʢʘ ʧʦʩʪʘʚʦʢ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʦʪ 

ʧʦʩʪʘʚʱʠʢʦʚ ʠʣʠ ʮʝʭʦʚ-ʩʤʝʞʥʠʢʦʚ; 

8) ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʨ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʳʯʥʦ 

ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʚʘʞʥʳʭ ʟʘʢʘʟʦʚ ʚ ʩʨʦʢ, ʥʦ ʧʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʠ 

ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʦʚʳʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʤʝʩʷʮ 

(ʦʙʲʝʤ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʦʙʲʝʤ ʟʘʜʘʥʥʳʭ ʥʦʨʤʦʯʘʩʦʚ), ʧʦ ʢʦʪʦʨʳʤ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʘʨʧʣʘʪʘ ʤʘʩʪʝʨʦʚ ʠ ʨʘʙʦʯʠʭ, ʪ.ʝ. ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʙʦʯʠʝ 

ʥʝ ʜʦʣʞʥʳ ʧʨʦʩʪʘʠʚʘʪʴ. 
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ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʮʝʭʦʤ ʜʦʣʞʥʘ ʧʦʩʪʦʷʥʥʦ 

ʚʳʯʠʩʣʷʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦʙʳ  ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ ʠ ʩʨʦʯʥʳʭ 

ʟʘʢʘʟʦʚ.  
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2 ʆɹɿʆʈ ʉʋʑɽʉʊɺʋʖʑʀʍ ʄɽʊʆɼʆɺ ʇʃɸʅʀʈʆɺɸʅʀʗ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʈɽʉʋʈʉʆɺ  

 

2.1 ʊʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

 

ʊʨʘʜʠʮʠʦʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʠʟʚʝʩʪʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʘʭ: ʣʠʥʝʡʥʦʤ ʠ ʥʝʣʠʥʝʡʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʜʠʩʢʨʝʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʤʙʠʥʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʦʣʥʳʡ 

ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʝʨʝʙʦʨ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʟʘʢʘʟʦʚ ʧʦ ʨʝʩʫʨʩʘʤ. 

ʅʝʜʦʩʪʘʪʢʠ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ï ʙʳʩʪʨʦ ʥʘʨʘʩʪʘʶʱʠʡ 

ʦʙʲʝʤ ʚʳʯʠʩʣʝʥʠʡ (NP-hard problem), ʥʝʚʦʟʤʦʞʥʦʩʪ ɹ ʫʯʝʪʘ ʩʦʙʳʪʠʡ 

ʠʟʤʝʥʝʥʠʷ ʠʩʭʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʤʝʥʷʶʱʝʡʩ ̫ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʠ ʙʳʩʪʨʘʷ 

ʧʦʪʝʨʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʨʘʩʧʠʩʘʥʠʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʢʘʟʦʚ ʠ ʨʝʩʫʨʩʦʚ ʠ ʪ.ʜ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʜʫʣʠ ʧʘʢʝʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ 

ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʘʭ ʠ ʘʣʛʦʨʠʪʤʘʭ, ʠʤʝʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʢʣʘʩʩʘ Enterprise Resource 

Planning (ERP), ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʙʳʯʥʦ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʜʨʫʛʠʝ ʤʦʜʫʣʠ ʩʙʦʨʘ ʟʘʢʘʟʦʚ, ʧʨʦʚʝʜʝʥʠʷ ʟʘʢʫʧʦʢ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʫʯʝʪʘ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʩʪʨʦʝʥʠʷ ʦʪʯʝʪʦʚ ʠ ʧʨʦʯʠʝ. ʉʨʝʜʠ ʧʦʩʪʘʚʱʠʢʦʚ ʤʦʜʫʣʝʡ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʢʦʤʧʘʥʠʠ ʢʘʢ SAP, 

Oracle, JDA, i2, ILOG, Preactor ʠ ʜʨʫʛʠʝ [8, 9]. 

ʕʪʠ ʧʘʢʝʪʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ, ʯʪʦ ʚʭʦʜʥʳʝ ʟʘʢʘʟʳ ʠ ʨʝʩʫʨʩʳ ʜʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ 

ʠʟʚʝʩʪʥʳ ʟʘʨʘʥʝʝ ʠ ʥʝ ʤʝʥʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʧʣʘʥʘ. ɽʩʣʠ ʞʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ, ʪʦ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʣʝʜʫʝʪ 

ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʜʘʣʝʝ ʧʝʨʝʟʘʧʫʩʢʘʪʴ ʩʠʩʪʝʤʫ ʩ ʥʝʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, 

ʥʘʧʨʠʤʝʨ, 1 ʨʘʟ ʚ ʤʝʩʷʮ, 1 ʨʘʟ ʚ ʥʝʜʝʣʶ ʠʣʠ 1 ʨʘʟ ʚ ʜʝʥʴ (ʥʦʯʴʶ). ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪʘʝʪ ʩ ʥʝʢʦʪʦʨʦʡ ʛʨʘʥʫʣʷʮʠʝʡ 

(ʩʢʚʘʞʥʦʩʪʴʶ) ʚʦ ʚʨʝʤʝʥʠ, ʠ ʩʦʙʳʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ, 

ʠʛʥʦʨʠʨʫʶʪʩʷ ʜʦ ʤʦʤʝʥʪʘ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤʳ. 

ʅʦ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʣʠʰʴ ʨʝʜʢʠʝ ʩʦʙʳʪʠʷ ʤʦʛʫʪ ʞʜʘʪʴ ʢʘʢ ʫʛʦʜʥʦ 

ʜʦʣʛʦ, ʧʦʢʘ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠʭ ʦʙʨʘʙʦʪʘʶʪ, ʧʨʦʚʝʜʫʪ ʘʥʘʣʠʟ 

ʩʠʪʫʘʮʠʠ ʠ ʚʳʧʦʣʥʷʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʧʣʘʥʦʚ.  ʇʨʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʣʘʥʦʚ ʨʘʟʣʠʯʥʳʝ ʟʘʢʘʟʳ ʪʝʩʥʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʣʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʦʜʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʠʣʠ ʯʘʩʪʠ 

ʨʘʩʧʠʩʘʥʠʷ ʥʝʤʝʜʣʝʥʥʦ ʦʪʟʳʚʘʝʪʩʷ ʚ ʜʨʫʛʦʡ ʯʘʩʪʠ.  
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ʊʨʝʙʫʝʪʩʷ ʦʧʝʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʠ ʛʠʙʢʘʷ ʨʝʘʢʮʠʷ ʥʘ ʩʦʙʳʪʠʷ, 

ʥʘʧʨʠʤʝʨ, ʥʝʦʞʠʜʘʥʥʦ ʧʦʷʚʠʣʩ ̫ ʥʦʚʡr ʦʯʝʥʴ ʚʘʞʥʳʡ ʟʘʢʘʟ ʠʣʠ ʩʪʘʣʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʢʘʟʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʧʨʠʜʫʪ ʚ ʩʨʦʢ, ʥʘʧʦʣʦʚʠʥʫ 

ʚʳʧʦʣʥʝʥʥʳʡ ʟʘʢʘʟ ʚʥʝʟʘʧʥʦ ʦʪʤʝʥʝʥ ʠʣʠ ʧʝʨʝʥʝʩʝʥ, ʥʝ ʧʦʩʪʫʧʠʣʠ ʜʝʥʴʛʠ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʣʦʤʘʣʦʩʴ, ʨʘʙʦʪʥʠʢ ʫʰʝʣ ʚ ʦʪʛʫʣ, ʥʝ ʭʚʘʪʘʝʪ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʪ.ʜ.  

ɽʩʣʠ ʥʝ ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʘʢʠʝ ʩʦʙʳʪʠʷ, ʨʘʙʦʯʠʡ ʥʝ ʩʤʦʞʝʪ 

ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʯʝʨʝʜʥʦʡ ʦʧʝʨʘʮʠʠ ʠ ʩʦʙʴʝʪʩʷ ʚʝʩʴ ʝʛʦ ʧʣʘʥ ʥʘ ʜʝʥʴ, ʦʪ 

ʵʪʦʛʦ ʧʦʩʪʨʘʜʘʝʪ ʩʨʦʢ ʩʜʘʯʠ ʚʘʞʥʦʛʦ ʟʘʢʘʟʘ, ʯʪʦ ʩʨʘʟʫ ʧʦʚʣʝʯʝʪ ʰʪʨʘʬʳ 

ʠʣʠ ʧʝʥʠ ʠ ʪ.ʜ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʤʝʞʜʫ ʧʦʷʚʣʝʥʠʝʤ ʩʦʙʳʪʠʷ ʠ 

ʝʛʦ ʦʙʨʘʙʦʪʢʦʡ (ʪ.ʝ. ʫʯʝʪ ʩʦʙʳʪʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʨʘʩʧʠʩʘʥʠʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʢʠ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʝʣʴʟʷ ʞʜʘʪʴ, ʪ.ʢ. ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʷʪ ʦʪ ʩʘʤʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ï ʥʫʞʥʦ ʩʪʘʨʘʪʴʩʷ 

ʙʳʩʪʨʝʝ ʦʮʝʥʠʪʴ, ʢʘʢ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʩʣʫʯʠʚʰʝʝʩʷ ʠʣʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ 

ʩʦʙʳʪʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʘʥʳ, ʯʪʦʙʳ ʩʨʘʟʫ ʫʚʠʜʝʪʴ çʫʟʢʠʝ ʤʝʩʪʘè, 

ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʧʨʦʩʪʦʷ, ʠʟʙʳʪʢʘ ʠʣʠ ʜʝʬʠʮʠʪʘ ʨʝʩʫʨʩʦʚ, ʩʨʳʚʘ ʩʨʦʢʦʚ ʟʘʢʘʟʦʚ, ʠʟʣʠʰʥʠʭ 

ʨʠʩʢʦʚ  ʠ ʪ.ʜ.     

ʇʦʩʪʨʦʠʪʴ ʪʘʢʦʝ çʫʤʥʦʝè ʧʨʝʜʧʨʠʷʪʠʝ, ʧʦʜʦʙʥʦ ʞʠʚʦʤʫ ʦʨʛʘʥʠʟʤʫ 

ʩʧʦʩʦʙʥʦʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʧʦʟʠʪʠʚʥʳʝ ʠ 

ʥʝʛʘʪʠʚʥʳʝ ʩʦʙʳʪʠʷ ʠ ʛʠʙʢʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʩʦʙʳʪʠʡ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ï ʤʝʯʪʘ ʣʶʙʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʢʨʘʪʢʦ ʧʝʨʝʯʠʩʣʠʤ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ: 

1) ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʣʦʞʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʪʳʩʷʯʘʤʠ ʟʘʢʘʟʦʚ ʠ ʨʝʩʫʨʩʦʚ; 

2) ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʪʨʘʞʘʶʪ ʠʥʪʝʨʝʩʳ ʤʥʦʛʠʭ ʫʯʘʩʪʥʠʢʦʚ, 

ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʧʦʟʚʦʣʷʷ ʩʦʛʣʘʩʦʚʳʚʘʪʴ 

ʨʝʝhʥʠʷ; 

3) ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʢʦʥʬʣʠʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʩʝʤʠ ʟʘʢʘʟʘʤʠ ʠ 

ʦʧʝʨʘʮʠʷʤʠ; 

4) ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʩʝ ʟʘʢʘʟʳ ʠ ʨʝʩʫʨʩʳ ʠʜʝʥʪʠʯʥʳʤʠ, ʥʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʢʨʠʪʝʨʠʠ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʟʤʝʥʷʪʴʩʷ ʚ ʭʦʜʝ ʨʘʙʦʪʳ; 
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5) ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʩʪʨʫʤʝʥʪʦʚ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʚʣʠʷʶʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʥʘʙʦʨ ʥʘʚʳʢʦʚ ʢʘʞʜʦʛʦ ʠʟ 

ʨʘʙʦʪʥʠʢʦʚ ʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʘʥʢʦʚ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʣʠ ʤʘʪʝʨʠʘʣʦʚ; 

6) ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʦʨʫ ʛʠʙʢʦ ʫʧʨʘʚʣʷʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝʤ, 

ʠʥʪʝʨʘʢʪʠʚʥʦ ʜʦʨʘʙʘʪʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʇʦʵʪʦʤʫ ʤʥʦʛʠʝ ʜʠʩʧʝʪʯʝʨʳ ʮʝʭʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʘ ʧʨʘʢʪʠʢʝ 

ʠʩʧʦʣʟɹʫʶʪ Excel-ʪʘʙʣʠʮʳ ʜʣʷ ʨʫʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʝʩʫʨʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʦʙʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʚʦʙʦʜʫ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʧʦʟʚʦʣʷʶʪ ʚʥʦʩʠʪʴ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥʳ. ʆʜʥʘʢʦ, ʚ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʣʠʰʘʶʪʩʷ ʛʣʘʚʥʦʛʦ ï ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʇʨʝʦʜʦʣʝʥʠʝ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʤʫʣʴʪʠʘʛʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ [10-12]. 

 

2.2. ʄʫʣʴʪʠʘʛʝʥʪʥʳʡ ʧʦʜʭʦʜ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ 

 

2.2.1 DCOP ʘʣʛʦʨʠʪʤʳ 

 

Distributed Constraint Optimization Problem (DCOP) ï ʵʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʪʝʦʨʠʶ ʧʨʠʤʝʥʝʥʠʷ ʘʛʝʥʪʦʚ ʢ 

ʟʘʜʘʯʘʤ ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. DCOP ʷʚʣʷʝʪʩʷ 

ʦʙʦʙʱʝʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ Constaraint 

optimization  problem (COP), ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʩʠʩʪʝʤʘʤ 

[13].   

ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʙʘʟʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ï 

Asynchronous Distributed Constraint Optimization (ADOPT), Optimal 

Asynchronous Partial Overlay (OptAPO), Distributed pseudo-tree optimization 

(DPOP),  Asynchronous Backtracking (ABT), ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʩʝʪʝʚʫʶ 

ʩʪʨʫʢʪʫʨʫ ʟʘʜʘʯʠ. ʆʙʱʠʡ ʧʨʠʥʮʠʧ ʪʘʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ï ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʚ 

ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʨʝʰʝʥʠʡ ʠ 

ʧʦʩʪʝʧʝʥʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʨʘʚʥʦʚʝʩʠʶ, ʢʦʛʜʘ ʧʨʠ ʥʘʣʠʯʠʠ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ  ʤʫʣʴʪʠʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪ ʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ 

ʨʘʚʥʦʚʝʩʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʨʠʤʝʥʷʶʪ 

çʚʦʟʚʨʘʪè (backtracking,  ABT-ʘʣʛʦʨʠʪʤʳ), ʢʦʛʜʘ ʧʫʪʝʤ ʦʙʤʝʥʘ 

ʩʦʦʙʱʝʥʠʷʤʠ ʥʝʢʦʪʦʨʳʝ ʘʛʝʥʪʳ ʧʦʣʫʯʘʶʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʪ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʟʘʜʘʯʠ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʝʰʝʥʠʷ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʘʣʛʦʨʠʪʤʳ ʨʘʟʣʠʯʘʶʪʩʷ ʪʘʢʞʝ ʧʦ ʩʧʦʩʦʙʫ 

ʧʦʩʪʨʦʝʥʠʷ ʨʝʰʝʥʠʷ.  
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʭʦʜʘ çʩʚʝʨʭʫ ʚʥʠʟè (ADOPT-ʘʣʛʦʨʠʪʤ) ʟʘʜʘʯʘ 

ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʧʦʜʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʨʝʰʘʶʪʩʷ 

ʘʛʝʥʪʘʤʠ. ʉʦʛʣʘʩʥʦ ʜʨʫʛʦʤʫ ʧʦʜʭʦʜʫ (OptAPO), ʨʝʰʝʥʠʷ ʩʪʨʦʷʪʩʷ çʩʥʠʟʫ 

ʚʚʝʨʭè, ʘ ʟʘʪʝʤ ʩʣʠʚʘʶʪʩʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʦʙʨʘʟʦʤ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʘʢʞʝ ʤʝʭʘʥʠʟʤ çʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʚʧʝʨʝʜè ʠ ʜʨʫʛʠʝ 

ʤʦʜʠʬʠʢʘʮʠʠ.  

ʆʜʥʘʢʦ, ʥʝʜʦʩʪʘʪʢʦʤ ʫʢʘʟʘʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʦʙʲʝʤʘ ʚʳʯʠʩʣʝʥʠʡ ʠʣʠ ʯʠʩʣʘ 

ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʘʛʝʥʪʳ [14, 15]. 

 

2.2.2 ʈʦʝʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʚ ʟʘʜʘʯʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ 

 

ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʥʦʛʦʦʙʝʱʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʘʬʦʨʳ çʨʦʷè 

ʘʛʝʥʪʦʚ (Particle Swarm Optimization (PSO)).  

ʈʦʝʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ (ʈʆ) ï ʵʪʦ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʧʦʩʪʨʦʝʥʥʳʝ 

ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʩʦʮʠʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʚ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ, ʥʘʧʨʠʤʝʨ, ʩʪʘʷʭ ʧʪʠʮ ʠʣʠ ʨʳʙ, ʢʦʣʦʥʠʷʭ ʤʫʨʘʚʴʝʚ ʠʣʠ ʧʯʝʣ.  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʘʛʝʥʪʦʚ ʨʦʷ, ʥʘʟʳʚʘʝʤʳʭ ʚ ʜʘʥʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ çʯʘʩʪʠʮʘʤʠè, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʚʩʝʤʠ ʘʛʝʥʪʘʤʠ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʣʫʯʰʝʝ ʩʦʩʪʦʷʥʠʝ ʘʛʝʥʪʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ. ɺ PO ʢʘʞʜʘʷ çʯʘʩʪʠʮʘè ʜʚʠʞʝʪʩʷ ʯʝʨʝʟ 

ʤʥʦʛʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʥʝʢʦʪʦʨʦʡ çʩʢʦʨʦʩʪʴʶè, ʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʦ 

ʤʝʥʷʝʪʩʷ, ʧʨʠʚʦʜʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ. 

ʀʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʧʦʣʦʞʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʘʛʝʥʪʘ ʠ ʩʦʩʪʦʷʥʠʷ ʩʦʩʝʜʥʠʭ ʘʛʝʥʪʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʘʛʝʥʪ-çʯʘʩʪʠʮʘè ʜʚʠʞʝʪʩʷ ʦʪ ʩʚʦʝʡ ʥʘʠʣʫʯʰʝʡ 

ʧʨʝʜʳʜʫʱʝʡ ʧʦʟʠʮʠʠ ʢ ʥʘʠʣʫʯʰʝʡ ʧʦʟʠʮʠʠ ʩʨʝʜʠ ʚʩʝʭ çʯʘʩʪʠʮè ʨʦʷ.  

ʈʆ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʢʘʢ ʠ ʚʩʝ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʥʘʣʠʯʠʝ 

ʩʚʦʙʦʜʥʳʭ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʧʨʠʤʝʨ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʚʷʟʠ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʪʦʧʦʣʦʛʠʠ ʩʠʩʪʝʤʳ [16-18]. 

 

2.2.3 ʈʳʥʦʯʥʳʡ ʧʦʜʭʦʜ 

 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʫʣʴʪʠʘʛʝʥʪʥʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʣʫʯʠʣ ʨʳʥʦʯʥʳʡ ʧʦʜʭʦʜ, ʚ ʢʦʪʦʨʦʤ ʘʛʝʥʪʳ ʨʘʙʦʪ ʠ 

ʘʛʝʥʪʳ ʨʝʩʫʨʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʫʯʘʩʪʚʫʶʪ ʚ 

ʩʚʦʝʦʙʨʘʟʥʳʭ ʪʦʨʛʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʜʠʥʘʤʠʯʝʩʢʠ ʩʪʨʦʠʪʩʷ 

ʨʘʩʧʠʩʘʥʠʝ, ʚʳʛʦʜʥʦʝ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʦʝ (ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ) ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʠʞʝʥʠʶ 

ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʩʪʠ: 

1) ʘʛʝʥʪʳ, ʩʪʨʝʤʷʱʠʝʩʷ ʢ ʩʚʦʝʡ ʚʳʛʦʜʝ, ʩʦʟʜʘʶʪ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 
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ʣʦʢʘʣʴʥʦʛʦ ʟʥʘʥʠʷ ʩʠʪʫʘʮʠʠ ʙʝʟ ʜʝʪʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʧʦʣʥʦʡ 

ʩʠʪʫʘʮʠʠ ʠ ʦ ʩʪʨʘʪʝʛʠʷʭ  ʜʨʫʛʠʭ  ʘʛʝʥʪʦʚ; 

2) ʜʘʥʥʳʝ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʘʛʝʥʪʳ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ; 

3) ʨʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʜʦʩʪʠʛʘʪʴʩʷ ʟʘ ʨʘʟʫʤʥʦʝ ʚʨʝʤʷ ʩ ʨʘʟʫʤʥʳʤʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ; 

4) ʝʩʣʠ ʘʛʝʥʪ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʜʨʫʛʠʭ 
ʘʛʝʥʪʦʚ, ʦʥ ʜʦʣʞʝʥ ʵʪʦ ʜʝʣʘʪ.ɹ  

ʈʳʥʦʯʥʳʡ ʧʦʜʭʦʜ ʯʝʨʝʟ ʤʘʢʩʠʤʠʟʘʮʠʶ ʧʨʠʙʳʣʠ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ 

ʚʧʦʣʥʝ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʧʦʠʩʢ ʧʨʠʝʤʣʝʤʦʛʦ ʨʝʰʝʥʠʷ ʟʘ ʧʨʠʝʤʣʝʤʦʝ 

ʚʨʝʤʷ. ʇʨʠ ʵʪʦʤ ʘʛʝʥʪʳ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʦ ʟʘʷʚʢʘʭ ʠ ʮʝʥʘʭ, 

ʩʦʦʙʨʘʟʫ̫ ʩʴ ʩʦ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ çʵʛʦʠʩʪʠʯʝʩʢʠʤè ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ, ʥʦ ʚ 

ʨʝʟʫʣʪɹʘʪʝ ʚʳʷʚʣʝʥʠʷ ʠ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴʩʷ 

ʢʦʤʧʨʦʤʠʩʩʥʳʝ ʨʝʰʝʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʆʙʲʝʤ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʠ ʦʛʨʘʥʠʯʝʥ 

ʯʠʩʣʦʤ ʟʘʷʚʦʢ, ʮʝʥʘʤʠ ʠ ʧʨʠʥʷʪʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ (ʧʨʦʪʦʢʦʣʘʤʠ) 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʝʰʝʥʠʡ ʚ ʩʣʫʯʘʝ ʢʦʥʬʣʠʢʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʘʛʝʥʪʳ 

ʤʦʛʫʪ ʧʨʠʭʦʜʠʪʴ ʢ ʚʟʘʠʤʦʧʨʠʝʤʣʝʤʦʤʫ ʩʦʛʣʘʰʝʥʠʶ, ʯʪʦ ʚ ʠʜʝʘʣʝ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʚʥʦʚʝʩʠʶ ʠ ʇʘʨʝʪʦ-ʦʧʪʠʤʘʣʴʥʦʩʪʠ. ɺ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ 

ʩʠʩʪʝʤʘʭ ʪʘʢʞʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʫʶ 

ʣʦʛʠʢʫ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʝʛʦ ʚʠʨʪʫʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʚ 

ʩʠʩʪʝʤʝ çʪʦʨʛʦʚè ʟʘ ʨʝʩʫʨʩʳ [19]. 

ʄʫʣʴʪʠʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʠʤʝʥʷʶʱʠʝ çʨʳʥʦʯʥʳʡè ʧʦʜʭʦʜ ʢ 

ʧʣʘʥʠʨʦʚʘʥʠʶ, ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  
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3 ʄɽʊʆɼ ʉʆʇʈʗɾɽʅʅʓʍ ɺɿɸʀʄʆɼɽʁʉʊɺʀʁ ɼʃʗ 

ɸɼɸʇʊʀɺʅʆɻʆ ʇʃɸʅʀʈʆɺɸʅʀʗ  

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ERP ʠ MES ʩʠʩʪʝʤ, ʚ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ 

ʩʠʩʪʝʤʘʭ ʢʘʞʜʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʠʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʤʦʜʝʣʠʨʫʝʪʩʷ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʝʪʴ ʘʛʝʥʪʦʚ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ (ʇɺ-ʩʝʪʴ) [20].  

ɺ ʇɺ-ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʢʦʥʢʨʝʪʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʢʘʟʳ (ʥʘ ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ ʠʣʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ, 

ʦʪʜʝʣʴʥʫʶ ʦʧʝʨʘʮʠʶ ʩʪʘʥʢʘ ʠ ʪ.ʜ.), ʧʨʦʜʫʢʪʳ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʙʦʨʢʠ ʠ 

ʢʦʥʢʨʝʪʥʳʝ ʨʝʩʫʨʩʳ (ʥʘʧʨʠʤʝʨ, ʨʘʙʦʯʠʝ, ʜʝʪʘʣʠ ʠʣʠ ʩʪʘʥʢʠ), ʤʘʪʝʨʠʘʣʳ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʪ.ʜ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʥʘ ʦʩʥʦʚʝ ʇɺ-ʩʝʪʝʡ ʤʝʪʦʜ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʧʦ 

ʟʘʢʘʟʘʤ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʞʥʳʭ ʨʘʩʧʠʩʘʥʠʡ ʩ ʚʳʷʚʣʝʥʠʝʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ 

ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ ʯʝʨʝʟ ʩʦʧʨʷʞʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʘʛʝʥʪʦʚ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʘʩʪʥʠʢʦʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ.  

ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʧʨʦʮʝʩʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʣʘʜʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ (ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʦʧʝʨʘʮʠʷ ʭʦʯʝʪ ʫʩʧʝʰʥʦ 

ʟʘʧʣʘʥʠʨʦʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʨʝʩʫʨʩʦʚ) ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

(ʥʘʧʨʠʤʝʨ, ʨʘʙʦʯʠʡ ʦʙʣʘʜʘʝʪ ʚʨʝʤʝʥʝʤ ʠ ʫʤʝʥʠʷʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʠ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʢʘʞʜʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʛʨʘʤʤʥʳʡ ʘʛʝʥʪ. ʇʨʦʛʨʘʤʤʥʳʝ ʘʛʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ 

ʜʝʡʩʪʚʦʚʘʪʴ ʦʪ ʣʠʮʘ ʠ ʧʦ ʧʦʨʫʯʝʥʠʶ ʨʝʩʫʨʩʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʠʪʦʛʝ ʬʦʨʤʠʨʫʶʪ ʇɺ-ʩʝʪʠ.  

ɺʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ̫ʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ, ʢʦʛʜʘ ʧʣʘʥ ʥʝ ʩʪʨʦʠʪʩʷ ʚʩʷʢʠʡ ʨʘʟ 

ʟʘʥʦʚʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʦʚʳʭ ʩʦʙʳʪʠʡ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʦʧʪʠʤʠʟʘʮʠʠ, ʘ ʪʦʣʴʢʦ ʥʝʧʨʝʨʳʚʥʦ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ 

(ʘʜʘʧʪʠʨʫʝʪʩʷ) ʧʦ ʤʝʨʝ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  

ʊʘʢʘʷ ʘʜʘʧʪʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ 

ʢʦʥʬʣʠʢʪʦʚ ʚ ʨʘʩʧʠʩʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʛʦʚʦʨʦʚ ʠ ʜʦʩʪʠʞʝʥʠʷ 

ʢʦʤʧʨʦʤʠʩʩʦʚ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘ 

ʚʠʨʪʫʘʣʴʥʦʤ ʨʳʥʢʝ, ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ ʨʘʙʦʪʘʪʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʇʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʧʝʨʝʩʤʦʪʨ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʦʧʨʷʞʝʥʥʳʤʠ 

ʧʘʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ï ʘʛʝʥʪʘʤʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ï 

ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʨʘʩʧʠʩʘʥʠʝ ʢʘʢ çʥʝʫʩʪʦʡʯʠʚʦʝ ʨʘʚʥʦʚʝʩʠʝè, ʛʠʙʢʦ ʠ 

ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʤʦʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 
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ɸʛʝʥʪʳ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʛʫʪ ʢʘʢ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ 

ʚʠʨʪʫʘʣʴʥʦʤ ʨʳʥʢʝ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʢʦʦʧʝʨʠʨʦʚʘʪʴʩʷ (ʥʘʧʨʠʤʝʨ, ʜʚʘ 

ʠʩʧʦʣʥʠʪʝʣʷ ʤʦʛʫʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʟʘ ʦʜʥʫ ʥʝʙʦʣʴʰʫʶ ʟʘʜʘʯʫ ʠʣʠ, 

ʥʘʦʙʦʨʦʪ, ʦʜʥʘ ʙʦʣʴʰʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʥʝʩʢʦʣʴʢʠʭ 

ʠʩʧʦʣʥʠʪʝʣʝʡ).  

ʇʨʠʤʝʥʝʥʠʝ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʦʧʝʨʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʩʦʙʳʪʠʷ ʠ 

ʥʝʧʨʝʨʳʚʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʙʦʪ. ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʥʪʝʨʘʢʪʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʜʠʘʣʦʛ ʩ ʩʠʩʪʝʤʦʡ ʤʦʞʝʪ 

ʙʳʪʴ ʠʥʠʮʠʠʨʦʚʘʥ ʢʘʞʜʳʤ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʘʜʘʧʪʠʚʥʦ, ʪ.ʝ. ʙʝʟ ʧʦʣʥʦʛʦ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʷ çʩ 

ʥʫʣʷè, ʜʦʩʪʨʘʠʚʘʪʴ ʠʣʠ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʧʦ 

ʤʝʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʘʞʥʳʭ ʩʦʙʳʪʠʡ ʠʣʠ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʉʣʦʞʥʦʩʪʴ ʤʦʜʝʣʠ ʇɺ-ʩʝʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʢ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʪʠʧʦʚ 

ʧʨʦʛʨʘʤʤʥʳʭ ʘʛʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʥʪʝʨʝʩʳ, 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʪʘʢ ʠ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ ʨʘʟʥʳʭ ʪʠʧʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʩʦʧʨʷʞʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʇɺ-ʩʝʪʝʡ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ [20]: 

1) ʬʠʢʩʠʨʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʦʧʨʷʞʝʥʥʳʭ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, 

ʥʝʦʜʥʦʨʦʜʥʳʭ) ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ (ʘʛʝʥʪʦʚ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ 

ʜʨʫʛʠʭ ʨʝʩʫʨʩʘʭ; 

2) ʦʧʠʩʳʚʘʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʮʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʧʨʠʥʷʪʠʷ 

ʨʝʝhʥʠʷ ʚʩʝʤʠ ʘʛʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ; 

3) ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʘʚʠʣʘ ʠ ʧʨʦʪʦʢʦʣʳ (ʨʝʛʣʘʤʝʥʪʳ) ʩʦʧʨʷʞʝʥʥʳʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʷʚʣʷʪʴ 

ʢʦʥʬʣʠʢʪʳ ʠ ʥʘʭʦʜʠʪʴ ʢʦʤʧʨʦʤʠʩʩʳ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʧʨʠ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʝʡ; 

4) ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʫʣʴʪʠʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʧʨʷʞʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ; 

5) ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʪʨʦʠʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʩʝʪʴ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʇɺ-ʩʝʪʴ), ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ; 

6) ʝʩʣʠ ʩʦʩʪʦʷʥʠʝ ʨʝʩʫʨʩʦʚ ʠʣʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʠʭ ʠʟʤʝʥʷʶʪʩʷ ʩ 

ʧʨʠʭʦʜʦʤ ʥʦʚʳʭ ʩʦʙʳʪʠʡ, ʪʦ ʇɺ-ʩʝʪʴ ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʩ ʮʝʣʴʶ 

ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ, ʧʨʠʯʝʤ ʪʦʣʴʢʦ ʚ ʪʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʟ̫ʘʥʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ; 

7) ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʟʘʚʝʨʰʘʝʪʩʷ, ʝʩʣʠ ʘʛʝʥʪʳ ʇɺ ʩʝʪʠ ʥʝ ʤʦʛʫʪ 
ʠʟʤʝʥʠʪʴ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʟʘʢʦʥʯʠʣʦʩʴ ʚʨʝʤʷ, ʦʪʧʫʱʝʥʥʦʝ ʥʘ 
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ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ, ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ, ʚʦ ʤʥʦʛʦʤ ʠʥʪʝʛʨʠʨʫʝʪ 

ʥʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʜʝʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʫʝʤʦʛʦ ʚ 

ʤʝʪʘ-ʵʚʨʠʩʪʠʢʘʭ, ʬʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʚʘʷ ʩʨʝʜʫ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʠ 

ʢʦʦʧʝʨʠʨʫʶʱʠʭʩʷ ʘʣʛʦʨʠʪʤʦʚ (ʘʛʝʥʪʦʚ), ʠ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠʤʝʥʠʤ ʢ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʣʙʁʦʡ ʧʨʠʨʦʜʳ [21]. 

ʌʘʢʪʠʯʝʩʢʠ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʦʩʥʦʚʘʥ ʥʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʨʘʙʦʪʳ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʛʦʩʷ 

çʢʦʣʣʝʢʪʠʚʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè, ʧʦʜʦʙʥʦʛʦ ʢʦʣʦʥʠʠ ʤʫʨʘʚʴʝʚ ʠʣʠ ʨʦʷ ʧʯʝʣ. 

ʉʦʪʥʠ ʠ ʪʳʩʷʯʠ ʧʨʦʛʨʘʤʤʥʳʭ ʘʛʝʥʪʦʚ ʟʘʢʘʟʦʚ ʠ ʨʝʩʫʨʩʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʢʦʥʬʣʠʢʪʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ, ʢʦʦʧʝʨʠʨʫʷʩ ɹʠ ʢʦʥʢʫʨʠʨʫʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʬʦʨʤʠʨʫʶʪ ʨʘʩʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʨʝʩʫʨʩʦʚ ʮʝʭʘ ʚ ʭʦʜʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʫʪʝʤ ʧʝʨʝʛʦʚʦʨʦʚ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʚʦʟʥʠʢʘʶʱʠʭ ʢʦʥʬʣʠʢʪʦʚ ʠ ʧʦʠʩʢʘ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʠʩʪʝʤʝ ʚʩʝʛʜʘ ʦʩʪʘʚʘʪʴʩʷ ʦʪʢʨʪrʦʡ ʢ ʠʟʤʝʥʝʥʠʷʤ, ʛʠʙʢʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʨʘʩʧʠʩʘʥʠʝ ʧʦ ʩʦʙʳʪʠʷʤ, ʚʳʧʦʣʥʷʷ ʮʝʧʦʯʢʠ ʧʦʜʚʠʞʝʢ ʠʣʠ ʧʝʨʝʙʨʦʩʢʠ 

ʟʘʢʘʟʦʚ ʩ ʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ʥʘ ʜʨʫʛʦʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ 

ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʙʦʣʴʰʘʷ ʦʪʢʨʳʪʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʞʠʚʫʯʝʩʪʴ ʩʦʟʜʘʚʘʝʤʳʭ 

ʩʠʩʪʝʤ, ʥʘʭʦʜʷʱʠʭ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʬʝʨʘʭ.  

ʇʝʨʝʭʦʜ ʢ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʠ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ, ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʠ ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ. 
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4 ʄʆɼʀʌʀʂɸʎʀʗ ʄɽʊʆɼɸ ʉʆʇʈʗɾɽʅʅʓʍ 

ɺɿɸʀʄʆɼɽʁʉʊɺʀʁ ɼʃʗ ɸɼɸʇʊʀɺʅʆɻʆ ʇʃɸʅʀʈʆɺɸʅʀʗ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʈɽʉʋʈʉʆɺ ʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ 

ʇʈʆʎɽʉʉʆɺ  

 

4.1 ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ  

 

ʄʝʪʦʜ ʩʦʧʨʷʞʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʙʳʣ ʨʘʟʚʠʪ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠ ʁʧʨʦʠʟʚʦʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʮʝʭʦʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ [22-30]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʧʘʢʝʪʥʦʤ 

ʨʝʞʠʤʝ (ʚ ʨʘʤʢʘʭ ʝʞʝʜʥʝʚʥʳʭ, ʝʞʝʥʝʜʝʣʴʥʳʭ, ʝʞʝʤʝʩʷʯʥʳʭ ʮʠʢʣʦʚ 

ʧʣʘʥʠʨʦʚʘʥʠʷ), ʩʠʩʪʝʤʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʤʝʪʦʜ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʥʠʢʘʶʱʠʭ ʩʦʙʳʪʠʡ, ʧʦʩʪʦʷʥʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ 

ʩʝʨʚʝʨʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʷ ʘʜʘʧʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʝ ʚʙrʨʘʥʥʳʭ ʟʘʢʘʟʦʚ ʠ ʨʝʩʫʨʩʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠ̫ʥʠʝ ʧʨʠʭʦʜʷʱʠʝ ʩʦʙʳʪʠʷ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʦʩʥʦʚʘʥ ʥʘ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʨʝʘʣʠʟʫʶʱʝʡ ʘʛʝʥʪʦʚ 

ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʙʦʨʳ ʩʚʷʟʘʥʥʳʭ ʦʧʝʨʘʮʠʡ), 

ʫʯʠʪʳʚʘʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʥʘʚʳʢʠ ʨʘʙʦʪʥʠʢʦʚ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʢʘʞʜʳʡ ʟʘʢʘʟ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʟʘʜʘʯʘ, ʧʨʦʜʫʢʪ, 

ʠʩʧʦʣʥʠʪʝʣʴ ʠʣʠ ʜʨʫʛʦʡ ʨʝʩʫʨʩ ʧʦʣʫʯʘʶʪ ʩʚʦʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʘʛʝʥʪʘ, ʫ ʢʦʪʦʨʦʛʦ ʚʝʜʝʪʩʷ ʩʚʦʝ ʨʘʩʧʠʩʘʥʠʝ; 

2) ʘʛʝʥʪ ʟʘʢʘʟʘ ʩʯʠʪʳʚʘʝʪ ʦʧʠʩʘʥʠʝ ʩʭʝʤʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ ʠʟ 
ʙʘʟʳ ʜʘʥʥʳʭ ʪʝʭʧʨʦʮʝʩʩʦʚ ʠ ʩʦʟʜʘʝʪ ʘʛʝʥʪʦʚ ʟʘʜʘʯ ʧʦʜ ʢʘʞʜʫʶ 

ʦʧʝʨʘʮʠʶ; 

3) ʘʛʝʥʪ ʟʘʜʘʯʠ ʧʦʣʫʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ 
ʦʪ ʘʛʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

4) ʘʛʝʥʪ ʟʘʜʘʯʠ ʥʘʯʠʥʘʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʫʪʝʤ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʳʭ 
ʝʤʫ ʨʝʩʫʨʩʦʚ ʚ ʩʮʝʥʝ (ʩʮʝʥʘ ï ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, 

ʦʪʨʘʞʘʶʱʘʷ ʧʣʘʥ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʪʝʢʫʱʫʶ 

ʩʠʪʫʘʮʠʶ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʠ, ʘ ʠʤʝʥʥʦ, ʢʘʢʦʡ ʩʦʪʨʫʜʥʠʢ ʢʘʢʠʝ 

ʨʘʙʦʪʳ ʠ ʚ ʢʘʢʦʝ ʚʨʝʤʷ ʧʣʘʥʠʨʫʝʪ ʠʩʧʦʣʥʷʪʴ); 

5) ʝʩʣʠ ʧʦʜʭʦʜʷʱʠʝ ʨʝʩʫʨʩʳ (ʠʩʧʦʣʥʠʪʝʣʠ) ʟʘʥʷʪʳ, ʪʦ ʬʠʢʩʠʨʫʝʪʩʷ 
ʢʦʥʬʣʠʢʪ, ʠ ʥʘʯʠʥʘʶʪʩʷ ʧʝʨʝʛʦʚʦʨʳ ʧʦ ʝʛʦ ʨʘʟʨʝʰʝʥʠʶ ʧʫʪʝʤ 

ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʜʨʫʛʦʝ ʚʨʝʤʷ ʠʣʠ 

ʜʨʫʛʠʭ ʠʩʧʦʣʥʠʪʝʣʝʡ;  
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6) ʚ ʭʦʜʝ ʧʝʨʝʛʦʚʦʨʦʚ ʚʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ: ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 
ʦʧʝʨʘʮʠʷ ʙʫʜʝʪ ʥʘʟʥʘʯʝʥʘ ʥʘ ʤʝʥʝʝ ʧʦʜʭʦʜʷʱʠʡ ʨʝʩʫʨʩ 

(ʠʩʧʦʣʥʠʪʝʣʷ), ʧʨʝʜʳʜʫʱʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʙʫʜʝʪ 

ʧʝʨʝʥʘʟʥʘʯʝʥʘ ʠʣʠ ʩʜʚʠʥʝʪʩʷ; 

7) ʨʝʰʘʶʱʠʤ ʧʨʘʚʠʣʦʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʣʘʥʘ ʧʦ ʩʦʙʳʪʠʶ ʷʚʣʷʝʪʩʷ 
ʫʩʣʦʚʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʩʫʤʤʘ ʚʩʝʭ ʫʣʫʯʰʝʥʠʡ ʜʦʣʞʥʘ 

ʧʨʝʚʦʩʭʦʜʠʪʴ ʩʫʤʤʫ ʚʩʝʭ ʫʭʫʜʰʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʥʦʚʳʤ 

ʩʦʙʳʪʠʝʤ; 

8) ʜʘʞʝ ʧʦʩʣʝ ʨʝʰʝʥʠʷ ʩʚʦʝʡ ʟʘʜʘʯʠ ʢʘʞʜʳʡ ʘʛʝʥʪ ʥʝ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʧʨʦʜʦʣʞʘʝʪ ʧʳʪʘʪʴʩʷ ʫʣʫʯʰʠʪʴ ʩʚʦʝ 

ʧʦʣʦʞʝʥʠʝ. 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤ ʤʝʪʦʜʝ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʦʚʘʥ ʥʘʙʦʨ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩʳ ʠ ʨʘʙʦʪʘʶʪ ʦʪ ʣʠʮʘ ʠ ʧʦ ʧʦʨʫʯʝʥʠʶ ʟʘʢʘʟʦʚ, 

ʨʘʙʦʯʠʭ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʧʝʨʘʮʠʡ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʷ 

ʦʪʥʦʰʝʥʠʷ ʩʣʝʜʦʚʘʥʠʷ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ. ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʝ 

ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʧʨʠʭʦʜʷʱʠʝ ʥʦʚʳʝ ʩʦʙʳʪʠʷ, ʥʦ ʪʘʢʞʝ ʤʦʞʝʪ ʠ 

ʧʨʦʘʢʪʠʚʥʦ ʫʣʫʯh ʘʪ ɹ ʦʧʝʨʘʮʠʦʥʥʳʡ ʧʣʘʥ, ʦʙʥʘʨʫʞʠʚʘʷ ʢʦʥʬʣʠʢʪʳ ʠ 

ʚʳʟʳʚʘʷ ʮʝʧʦʯʢʫ ʩʜʚʠʛʦʚ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʥʝʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ 

ʦʧʝʨʘʮʠʡ ʥʘ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ ʜʣʷ ʠʭ ʨʘʟʨʝʰʝʥʠʷ.  

ʆʪʤʝʪʠʤ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʘ: 

1) ʢʘʞʜʳʡ ʘʛʝʥʪ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʩʚʦʡ ʥʘʙʦʨ ʢʨʠʪʝʨʠʝʚ (ʥʘʧʨʠʤʝʨ, 

ʟʘʢʘʟ ʩʪʨʝʤʠʪʩʷ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ, ʘ ʨʝʩʫʨʩ ï ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʟʘʥ̫ʪʳʤ); 

2) ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʘʛʝʥʪʦʤ ʩʠʩʪʝʤʳ ʥʘ 

ʦʩʥʦʚʝ ʨʝʰʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʘʛʝʥʪʦʚ (ʘʛʝʥʪʫ ʩʠʩʪʝʤʳ ʠʟʚʝʩʪʥʦ, 

ʢʘʢʦʡ ʠʟ ʘʛʝʥʪʦʚ ʣʫʯʰʝ ʠʣʠ ʭʫʞʝ ʧʦ ʢʘʞʜʦʤʫ ʩʚʦʝʤʫ ʢʨʠʪʝʨʠʶ);   

3) ʫ ʘʛʝʥʪʦʚ ʟʘʜʘʯ ʠʤʝʶʪʩʷ ʢʘʢ ʠʜʝʘʣʴʥʳʝ, ʪʘʢ ʠ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ 
ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʦʠʭ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʪʝʧʝʥʴ 

çʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠè ʘʛʝʥʪʦʚ ʪʝʢʫʱʠʤ ʩʦʩʪʦʷʥʠʝʤ (ʧʣʘʥʦʤ); 

4) ʠʤʝʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʩʢʘʣʨ̫ʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʜʝʥʝʞʥʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʘ;  

5) ʢʘʞʜʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʢʨʠʪʝʨʠʡ) ʠʤʝʝʪ ʩʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ 

ʚ ʚʠʨʪʫʘʣʴʥʳʝ ʜʝʥʴʛʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʥʫʩʳ ʠ ʰʪʨʘʬʳ; 

6) ʠʤʝʝʪʩʷ ʪʝʢʫʱʠʡ ʚʠʨʪʫʘʣʴʥʳʡ ʙʶʜʞʝʪ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʤʝʩʪʘ ʚ ʨʘʩʧʠʩʘʥʠʠ ʜʘʥʥʦʛʦ ʘʛʝʥʪʘ ʟʘʜʘʯʠ; 

7) ʚʠʨʪʫʘʣʴʥʳʡ ʙʶʜʞʝʪ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ 

ʦʪʢʣʦʥʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʠʜʝʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʠʤʝʝʪ ʩʤʳʩʣ 

ʧʨʠʙʳʣʠ ʠʣʠ ʢʨʝʜʠʪʘ; 

8) ʙʶʜʞʝʪ ʨʘʩʭʦʜʫʝʪʩʷ ʘʛʝʥʪʦʤ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʨʠʪʝʨʠʷ, ʢʦʪʦʨʳʡ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʝʪ ʥʘʠʭʫʜʰʝʝ ʟʥʘʯʝʥʠʝ; 

9) ʘʛʝʥʪʳ ʨʘʙʦʪ ʠʪʝʨʘʮʠʦʥʥʦ çʧʦʜʪʷʛʠʚʘʶʪè ʩʚʦʠ ʢʨʠʪʝʨʠʠ ʢ 
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ʣʦʢʘʣʴʥʦ-ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʢʦʤʧʝʥʩʠʨʫʷ ʫʙʳʪʢʠ ʜʨʫʛʠʭ 

ʘʛʝʥʪʦʚ ʟʘ ʩʯʝʪ ʩʚʦʝʛʦ  ʙʶʜʞʝʪʘ (ʧʨʠʙʳʣʠ). 

ʇʨʠ ʵʪʦʤ ʜʘʞʝ çʥʝʙʦʣʴʰʦʝè ʩʦʙʳʪʠʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʝʦʞʠʜʘʥʥʦ 

ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ çʥʝʫʩʪʦʡʯʠʚʦʤ ʨʘʚʥʦʚʝʩʠʠè, 

ʠ ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʥʠʝ ʩʦʙʳʪʠʷ ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʚʝʩʴ ʧʣʘʥ ʮʝʭʘ, 

ʚʳʟʚrʘʷ ʜʣʠʥʥʫʶ ʮʝʧʴ ʠʟʤʝʥʝʥʠʡ. ʅʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʠ çʚʦʣʥʳ ʠʟʤʝʥʝʥʠʡè 

ʦʛʨʘʥʠʯʝʥʳ ʧʨʝʤʠʷʤʠ ʠ ʰʪʨʘʬʘʤʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʨʳʥʢʘ ʘʛʝʥʪʦʚ ʠ ʤʦʛʫʪ 

ʙʳʩʪʨʦ ʟʘʪʫʭʘʪʴ ʠʣʠ ʙʳʪʴ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʦʩʪʘʥʦʚʣʝʥʳ ʧʦʩʣʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ ʰʘʛʦʚ.  

ʇʣʘʥ ʨʘʙʦʪ ʮʝʭʘ ʩʪʨʦʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʩʪʘʪʠʯʥʳʡ ʬʘʡʣ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʡ ʚ ʚʠʜʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʧʦʠʩʢʘ, ʥʦ ʢʘʢ ʙʘʣʘʥʩ 

ʠʥʪʝʨʝʩʦʚ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩ ʘʛʝʥʪʦʚ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʜʦʩʪʠʛʘʝʤʳʡ ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʛʦʚʦʨʦʚ 

ʘʛʝʥʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʛʦʚʦʨʦʚ  ʩʠʩʪʝʤʘ ʫʯʠʪʳʚʘʝʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʧʣʘʥʘ ʠ ʬʘʢʪʘ, ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʘʟʦʚ, ʩʪʨʫʢʪʫʨʫ ʧʨʦʜʫʢʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʥʘʚʳʢʠ ʨʘʙʦʪʥʠʢʦʚ, ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʧʣʘʥʠʨʫʝʤʦʝ ʠ ʨʝʘʣʴʥʦʝ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ.   

ʉʠʩʪʝʤʘ ʧʦʩʪʦʷʥʥʦ ʩʪʨʝʤʠʪʩʷ ʫʣʫʯʰʘʪʴ ʩʦʟʜʘʚʘʝʤʳʝ ʧʣʘʥʳ 

ʦʧʝʨʘʮʠʡ  ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʩʣʦʪʦʚ ʚʨʝʤʝʥʠ 

ʩʪʘʥʢʦʚ ʠʣʠ ʨʘʙʦʯʠʭ, ʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʮʝʧʦʯʝʯʥʳʭ ʩʜʚʠʞʝʢ ʨʘʥʝʝ 

ʨʘʟʤʝʱʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʟʘʢʘʟʦʚ ʠʣʠ ʠʭ ʧʝʨʝʙʨʦʩʢʠ ʥʘ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʘʢʦʡ ʘʜʘʧʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʣʘʥʦʚ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʫʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʫʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʯʥʦ 

ʠʟʤʝʥʷʶʱʫʶʩʷ ʩʠʪʫʘʮʠʶ, ʩʧʝʮʠʬʠʢʫ ʟʘʢʘʟʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʤʝʶʱʠʭʩʷ 

ʩʪʘʥʢʦʚ ʠ ʨʘʙʦʯʠʭ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʟʘʜʘʯʫ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʮʝʭʘ ʩʪʦʣʴ ʩʣʦʞʥʦʡ ʠ ʪʨʫʜʦʝʤʢʦʡ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʠʩʧʝʪʯʝʨ ʮʝʭʘ ʤʦʞʝʪ ʘʢʪʠʚʥʦ ʚʤʝʰʘʪʴʩʷ ʚ ʧʣʘʥ 

ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʧʨʦʚʝʜʷ ʨʫʯʥʫʶ ʜʦʨʘʙʦʪʢʫ ʧʣʘʥʘ 

(ʧʦ ʧʨʠʥʮʠʧʫ çdrag & dropè ï çʧʦʪʷʥʫʪʴ ʠ ʙʨʦʩʠʪʴè), ʧʨʠ ʵʪʦʤ ʜʣʷ ʚʩʝʭ 

ʟʘʚʠʩʠʤʳʭ ʦʧʝʨʘʮʠʡ ʧʣʘʥ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʧʣʘʥʰʝʪʘʭ 

ʤʘʩʪʝʨʦʚ ʠ ʥʘ ʩʝʥʩʦʨʥʳʭ ʪʝʨʤʠʥʘʣʘʭ ʨʘʙʦʯʠʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʤʝʥʝʜʞʝʨʘʤʠ, ʠʥʞʝʥʝʨʘʤʠ ʠ 

ʨʘʙʦʯʠʤʠ. 

ɺʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ 

ʩʣʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʮʝʭʘ ʠ ʩʜʝʣʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʦʣʝʝ 

ʙʳʩʪʨʳʤ, ʘʜʝʢʚʘʪʥʳʤ, ʪʦʯʥʳʤ, ʜʦʩʪʦʚʝʨʥʳʤ, ʘ ʪʘʢʞʝ ʫʜʦʙʥʳʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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4.2 ʆʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʘʛʝʥʪʦʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ  

 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʝ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʘʛʝʥʪʦʚ: 

1) ʘʛʝʥʪ ʟʘʢʘʟʘ ï ʚʳʧʦʣʥʷʝʪ ʤʦʥʠʪʦʨʠʥʛ ʟʘʢʘʟʘ: 

- ʪʠʧ ï ʘʛʝʥʪ ʧʦʪʨʝʙʥʦʩʪʠ; 

- ʮʝʣʴ ï ʙʳʪʴ ʚʳʧʦʣʥʝʥʥʳʤ ʩ ʟʘʜʘʥʥʳʤ ʢʘʯʝʩʪʚʦʤ, ʚ ʫʢʘʟʘʥʥʳʝ 

ʩʨʦʢʠ, ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʘ, ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ 

ʨʠʩʢʦʤ; ʧʦʠʩʢ ʨʝʩʫʨʩʦʚ, ʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ;  

- ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ï ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʫʶʪʩʷ 

ʨʝʩʫʨʩʳ (ʠʩʧʦʣʥʠʪʝʣʠ) ʢʦʥʢʨʝʪʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ; 

2) ʘʛʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ï ʧʦʜ ʟʘʢʘʟ ʩʯʠʪʳʚʘʝʪ ʠʟ 

ʦʥʪʦʣʦʛʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʩʦʟʜʘʝʪ ʘʛʝʥʪʦʚ ʟʘʜʘʯ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: 

- ʪʠʧ ï ʘʛʝʥʪ ʧʦʪʨʝʙʥʦʩʪʠ; 

- ʮʝʣʴ ï ʦʙʝʩʧʝʯʠʪʴ ʢʦʦʨʜʠʥʘʮʠʶ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʦʙʨʘʟʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ;  

- ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ, 

ʦʧʝʨʘʮʠʠ, ʤʘʪʝʨʠʘʣʳ, ʧʘʨʘʤʝʪʨʳ ʜʝʪʘʣʝʡ; 

3) ʘʛʝʥʪ ʟʘʜʘʯʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, 

ʙʨʦʥʠʨʫʝʪ ʩʣʦʪʳ ʚʨʝʤʝʥʠ ʧʦʜ ʦʧʝʨʘʮʠʠ ʥʘ ʨʘʙʦʯʠʭ ʩ ʫʯʝʪʦʤ ʠʭ 

ʢʚʘʣʠʬʠʢʘʮʠʠ:  

- ʪʠʧ ï ʘʛʝʥʪ ʧʦʪʨʝʙʥʦʩʪʠ; 

- ʮʝʣʴ ï ʧʦʠʩʢ ʥʘʠʣʫʯʰʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʪʘʥʢʦʚ ʩ ʫʯʝʪʦʤ 
ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦ ʚʨʝʤʝʥʠ ʟʘʚʝʨʰʝʥʠʷ/ ʥʘʯʘʣʘ ʦʧʝʨʘʮʠʠ; 

- ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: ʢʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʪʥʠʢʘ, ʤʦʜʝʣʴ 
ʩʪʘʥʢʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦ 

ʚʨʝʤʝʥʠ ʟʘʚʝʨh ʝʥʠʷ/ ʥʘʯʘʣʘ; 

4) ʘʛʝʥʪ ʨʝʩʫʨʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʨʝʩʫʨʩʦʚ ï 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʥʠʪʝʣʝʡ, ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

- ʪʠʧ ï ʘʛʝʥʪ ʚʦʟʤʦʞʥʦʩʪʠ; 

- ʮʝʣʴ ï ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʛʨʫʞʝʥʥʳʤ, ʠʤʝʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʦʧʣʘʪʫ (ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʷ), ʧʦʣʫʯʘʪʴ ʟʘʜʘʯʠ ʩʦʛʣʘʩʥʦ ʩʚʦʝʤʫ 

ʠʥʜʠʚʠʜʫʘʣʥɹʦʤʫ ʧʣʘʥʫ ʨʘʟʚʠʪʠʷ (ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʷ) ʠ ʪ.ʜ.; 

- ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ (ʥʘʧʨʠʤʝʨ, 8-ʯʘʩʦʚʦʡ ʨʘʙʦʯʠʡ ʜʝʥʴ), 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʝʨʭʫʨʦʯʥʳʭ ʨʘʙʦʪ, ʢʘʣʝʥʜʘʨʴ ʨʘʙʦʪʳ ʠ ʪ.ʜ. 
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ɺ ʊʘʙʣ. 1 ʧʨʠʚʝʜʝʥ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʘʛʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʤʝʪʦʜʝ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 1ï ʆʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʘʛʝʥʪʦʚ 

ʂʣʘʩʩ ʘʛʝʥʪʘ ʆʧʠʩʘʥʠʝ ʧʦʚʝʜʝʥʠʷ 

ʘʛʝʥʪʘ, ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ 

ʟʘʜʘʯʠ. 

ɸʪʨʠʙʫʪʳ 

ɿʘʢʘʟ ʎʝʣʴʶ ʘʛʝʥʪʘ ʟʘʢʘʟʘ 

ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʟʘʢʘʟ 

ʚʦʚʨʝʤʷ, ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʢʘʯʝʩʪʚʦʤ, ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ, ʣʫʯʰʠʤ 

ʚʨʝʤʝʥʝʤ ʜʦʩʪʘʚʢʠ ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ. 

ɿʘʜʘʯʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʟʘʛʨʫʟʢʫ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ, ʩʦʟʜʘʥʠʝ 

ʘʛʝʥʪʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ 

(ɹʇ), ʘʥʘʣʠʟ ʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʠʟʤʝʥʝʥʠʝ 

ʥʘʩʪʨʦʝʢ ʠ ʩʪʨʘʪʝʛʠʡ 

ʘʛʝʥʪʦʚ ɹʇ, ʟʘʧʫʩʢ 

ʧʨʦʘʢʪʠʚʥʦʩʪʠ ʘʛʝʥʪʦʚ 

ɹʇ. 

ʋʨʦʚʝʥʴ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʨʝʘʣʴʥʳʝ ʠ ʚʠʨʪʫʘʣʴʥʳʝ 

ʜʝʥʴʛʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʟʘʢʘʟʘ, ʜʘʥʥʳʝ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʜʣʷ 

ʨʝʩʫʨʩʦʚ, ʢʨʘʡʥʠʡ ʩʨʦʢ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ, 

ʨʠʩʢʠ. 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ 

(ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ) 

ʎʝʣʴ ʘʛʝʥʪʘ ɹʇ ï 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʙʠʟʥʝʩ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ (ʟʘʜʘʯʠ ʠʣʠ 

ʦʧʝʨʘʮʠʠ) ʠ ʫʙʝʜʠʪʴʩʷ, 

ʯʪʦ ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʦʙʨʘʟʦʤ ʟʘʧʣʘʥʠʨʦʚʘʥʳ. 

ɺ ʟʘʜʘʯʠ ʚʭʦʜʠʪ: 

ʜʝʢʦʤʧʦʟʠʮʠʷ ʧʨʦʮʝʩʩʘ 

ʥʘ ʨʘʙʦʪʳ (ʦʧʝʨʘʮʠʠ), 

ʩʦʟʜʘʥʠʝ ʘʛʝʥʪʘ ʨʘʙʦʪʳ, 

ɺʳʙʨʘʥʥʳʝ ʚʨʝʤʝʥʥʳʝ 

ʠʥʪʝʨʚʘʣʳ, ʨʝʘʣʴʥʳʝ ʠ 

ʚʠʨʪʫʘʣʴʥʳʝ ʜʝʥʴʛʠ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʘʟʦʚ, 

ʜʘʥʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʘ 

ʨʝʩʫʨʩʳ, 

ʚʟʘʠʤʦʩʚʟ̫ʘʥʥʦʩʪʴ ʨʘʙʦʪʘ 

ʠ ʩʨʦʢʠ.  
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ʘʥʘʣʠʟ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʠ 

ʩʪʨʘʪʝʛʠʡ ʘʛʝʥʪʦʚ ʨʘʙʦʪ, 

ʟʘʧʫʩʢ ʧʨʦʘʢʪʠʚʥʦʩʪʠ 

ʘʛʝʥʪʦʚ ʨʘʙʦʪ. 

ʈʘʙʦʪʘ/ɿʘʜʘʯʘ ʎʝʣʴ ʘʛʝʥʪʘ ʨʘʙʦʪʳ ï 

ʥʘʡʪʠ ʥʘʠʣʫʯʰʠʡ 

ʚʦʟʤʦʞʥʳʡ ʨʝʩʫʨʩ ʜʣʷ 

ʚrʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ.  

ɺ ʟʘʜʘʯʠ ʚʭʦʜʠʪ: ʧʦʠʩʢ 

ʣʫʯʰʠʭ ʨʝʩʫʨʩʦʚ ʩ 

ʧʦʜʭʦʜʷʱʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ 

ʧʦʣʫʯʝʥʠʝ ʦʪ ʥʝʛʦ 

ʩʦʛʣʘʩʠʷ ʥʘ ʨʘʟʤʝʱʝʥʠʝ 

ʨʘʙʦʪʳ ʚ ʩʚʦʙʦʜʥʳʡ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʠʣʠ 

ʥʘʯʘʣʦ ʧʝʨʝʛʦʚʦʨʦʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʩ 

ʨʘʥʝʝ ʨʘʟʤʝʱʝʥʥʳʤʠ 

ʨʘʙʦʪʘʤʠ, ʧʝʨʝʤʝʱʘʷ ʠʣʠ 

ʩʜʚʠʛʘʷ ʨʘʙʦʪʳ ʤʝʞʜʫ 

ʨʝʩʫʨʩʘʤʠ, ʧʨʦʘʢʪʠʚʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʨʘʙʦʪʳ ʩʦʛʣʘʩʥʦ 

ʩʠʪʫʘʮʠʠ. 

ɿʘʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʝʩʫʨʩʦʚ, ʨʝʘʣʴʥʳʝ ʠ 

ʚʠʨʪʫʘʣʴʥʳʝ ʜʝʥʴʛʠ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʥʘʩʪʨʦʡʢʠ ʚʨʝʤʝʥʠ ʠ 

ʩʪʦʠʤʦʩʪʠ, ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ, ʩʨʦʢʠ. 

ʏʝʣʦʚʝʢ, 

ʚʳʧʦʣʥʷʶʱʠʡ 

ʨʘʙʦʪʫ 

ʎʝʣʴ ʘʛʝʥʪʘ ʯʝʣʦʚʝʢʘ ï 

ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʟʘʛʨʫʟʢʫ 

ʨʝʩʫʨʩʘ ʣʫʯʰʠʤʠ 

ʟʘʢʘʟʘʤʠ ʠ ʧʦʣʫʯʘʪʴ 

ʙʦʣʴʰʫʶ ʟʘʨʧʣʘʪʫ. ɺ 

ʟʘʜʘʯʠ ʚʭʦʜʠʪ: ʫʯʘʩʪʠʝ ʚ 

ʩʦʛʣʘʩʦʚʘʥʠʠ ʠ 

ʧʝʨʝʛʦʚʦʨʘʭ ʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʘʙʦʪ, 

ʨʘʩʯʝʪ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ɼʦʩʪʫʧʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, 8-

ʯʘʩʦʚʦʡ ʨʘʙʦʯʠʡ ʜʝʥʴ), 

ʢʣʶʯʝʚʳʝ ʫʤʝʥʠʷ ʠ 

ʥʘʚʳʢʠ, ʪʝʢʫʱʘʷ ʟʘʛʨʫʟʢʘ 

ʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʮʝʥʘ ʠ ʨʠʩʢʠ. 
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ʮʝʥʳ ʜʣʷ ʨʘʙʦʪ, 

ʨʘʟʜʝʣʝʥʠʝ ʪʨʘʪ ʤʝʞʜʫ 

ʨʘʙʦʪʘʤʠ, ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʘʢʪʠʚʥʳʡ 

ʧʦʠʩʢ ʣʫʯʰʠʭ ʨʘʙʦʪ, 

ʧʨʝʦʜʦʣʝʥʠʝ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʜʦʩʪʫʧʥʦʩʪʴ, ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʨʘʩʯʝʪ 

ʟʘʨʧʣʘʪʳ ʠ ʙʦʥʫʩʦʚ. 

ʉʪʘʥʦʢ ʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ 

ʎʝʣʴ ʩʪʘʥʢʘ ï 

ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʟʘʛʨʫʟʢʫ 

ʨʝʩʫʨʩʘ, ʠʩʧʦʣʴʟʫʷ 

ʣʫʯʰʠʝ ʟʘʢʘʟʳ. ʆʜʠʥ 

ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʘʥʢʘʤʠ 

ʠʣʠ ʜʣʷ ʦʜʥʦʛʦ ʩʪʘʥʢʘ 

ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴʩʷ 

ʥʝʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ. 

ʉʪʘʥʢʫ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ 

ʨʝʛʫʣʷʨʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʣʠ 

ʨʝʤʦʥʪ. 

ɼʦʩʪʫʧʥʦʩʪʴ, ʨʝʛʫʣʷʨʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘʛʨʫʟʢʠ, 

ʩʪʦʠʤʦʩʪʴ ʠ ʨʠʩʢʠ, 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ. 

ʇʨʦʜʫʢʪ 

(ʬʠʟʠʯʝʩʢʠʡ ʠʣʠ 

ʘʙʩʪʨʘʢʪʥʳʡ) 

ʎʝʣʴ ʘʛʝʥʪʘ ʧʨʦʜʫʢʪʘ ï 

ʧʦʣʫʯʠʪʴ ʣʫʯʰʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʘʟʘ ʠ 

ʙʳʪʴ ʜʦʩʪʘʚʣʝʥʥʳʤ 

ʚʦʚʨʝʤʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʠ ʨʠʩʢʦʤ. 

ʇʨʝʜʤʝʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʜʫʢʪʫ, 

ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ ʟʘʢʘʟʝ. 
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ʆʨʛʘʥʠʟʘʮʠʷ 

(ʢʦʤʘʥʜʘ, ʦʪʜʝʣ) 

ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʩʣʝʞʝʥʠʝ ʟʘ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ 

ʥʘʛʨʫʟʢʠ ʥʘ ʨʝʩʫʨʩʳ. ɺ 

ʟʘʜʘʯʠ ʚʭʦʜʠʪ: 

ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ 

ʨʝʩʫʨʩʦʚ, ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʥʘʛʨʫʟʢʦʡ ʨʝʩʫʨʩʦʚ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʳʙʦʨ 

ʨʝʩʫʨʩʘ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ, ʦʙʥʘʨʫʞʝʥʠʝ çʫʟʢʠʭ 

ʤʝʩʪè ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʩʦʩʪʘʚʣʝʥʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, 

ʚʳʯʠʩʣʝʥʠʝ ʂʇɼ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʩʪʨʘʪʝʛʠʷʤʠ 

ʨʝʩʫʨʩʦʚ. 

ʉʧʠʩʦʢ ʨʝʩʫʨʩʦʚ, 

ʜʦʩʪʫʧʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʠ 

ʜʨʫʛʠʝ ʥʘʩʪʨʦʡʢʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʦʙʳʪʠʝ ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʫʧʨʘʚʣʝʥʠʝ ʦʯʝʨʝʜʴʶ 

ʩʦʙʳʪʠʡ. ɿʘʜʘʯʠ 

ʩʣʝʜʫʶʱʠʝ: ʚʚʦʜ 

ʩʦʙʳʪʠʷ ʚ ʩʠʩʪʝʤʫ, 

ʘʢʪʠʚʘʮʠʷ ʪʨʝʙʫʝʤʳʭ 

ʘʛʝʥʪʦʚ, ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʨʘʙʦʪʢʝ ʩʦʙʳʪʠʷ, 

ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʘ 

ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʷ. 

ʊʠʧ ʩʦʙʳʪʠʷ, ʚʨʝʤʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʚʨʝʤʷ 

ʚʚʦʜʘ ʩʦʙʳʪʠʷ, ʚʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʷ, 

ʟʥʘʯʝʥʠʝ ʩʦʙʪrʠʷ. 

ʀʪʦʛʦʚʦʝ 

ʨʘʩʧʠʩʘʥʠʝ 

ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʠʪʴ ʠʪʦʛʦʚʦʝ 

ʨʘʩʧʠʩʘʥʠʝ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʟʘʜʘʯʠ 

ʚʭʦʜʠʪ: ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʧʨʦʮʝʩʩʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ ʚ ʩʣʫʯʘʝ, 

ʋʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ 

ʨʝʰʝʥʠʷ, ʜʝʣʴʪʘ-ʵʧʩʠʣʦʥ 

ʜʣʷ ʢʦʣʝʙʘʥʠʡ, ʜʦʩʪʫʧʥʳʡ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. 
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ʢʦʛʜʘ ʜʦʩʪʠʛʥʫʪ 

ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ 

ʢʘʯʝʩʪʚʘ, ʢʦʣʝʙʘʥʠʷ 

ʨʝʰʝʥʠʷ ʜʦʩʪʠʛʣʠ 

çʧʣʘʪʦè ʩ ʟʘʜʘʥʥʳʤ 

ʜʝʣʴʪʘ-ʵʧʩʠʣʦʥ, 

ʜʦʩʪʫʧʥʦʝ ʚʨʝʤʷ ʙʳʣʦ 

ʧʨʝʚʳʰʝʥʦ ʠʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʤʝʰʘʣʩʷ. 

 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʝʨʝʛʦʚʦʨʦʚ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩ.1. 

 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʧʨʦʪʦʢʦʣʳ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʚʩʝʭ ʧʨʦʜʫʢʪʦʚ, 

ʧʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ  

ɻʨʘʬʠʢ 
ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ 

ʇʨʦʚʝʨʢʘ 

ʨʝʟʫʣʪɹʘʪʦʚ 

ʂʪʦ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ 

ʦʧʝʨʘʮʠʶ ʧʦ ʟʘʜʘʥʥʦʡ ʮʝʥʝ.  

 

ʄʦʞʝʪ ʨʘʙʦʪʥʠʢ 

ʠʩʧʦʣʟɹʦʚʘʪʴ ʩʪʘʥʦʢ 

 

ɺʩʝ ʣʠ 

ʜʦʚʦʣʴʥʳ 

 

ɸʛʝʥʪ 

ʧʨʦʜʫʢʪʘ 

ɸʛʝʥʪ ʟʘʢʘʟʘ 

ɸʛʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ 
ɸʛʝʥʪ 

ʦʧʝʨʘʮʠʠ 

ɸʛʝʥʪ 

ʧʘʨʪʠʠ 

ʟʘʧʫʩʢʘ 

ɸʛʝʥʪ ʨʘʙʦʪʥʠʢʘ 

ɸʛʝʥʪ ʩʪʘʥʢʘ 

ɼʝʣʝʛʠʨʦʚʘʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦ 
ʧʣʘʥʠʨʦʚʘʥʠʶ 
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ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʘʛʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʘʛʝʥʪʦʤ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʪʦ ʘʛʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʜʘʥʥʫʶ ʦʧʝʨʘʮʠʶ ʚ 

ʨʘʩʧʠʩʘʥʠʠ ʠʩʧʦʣʥʠʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʘʛʝʥʪʦʤ ʨʝʩʫʨʩʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʣʦʪʘ 

ʚʨʝʤʝʥʠ). 

 

4.3. ʆʙʱʘʷ ʣʦʛʠʢʘ ʨʘʙʦʪʳ, ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʘʛʝʥʪʦʚ  

 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʦʙʱʫʶ ʣʦʛʠʢʫ ʨʘʙʦʪʳ ʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʤʝʪʦʜʝ. 

ʏʪʦʙʳ ʟʘʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʠ ʜʝʪʘʣʠ ʠ ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ (ɼʉɽ), ʘʛʝʥʪ 

ʟʘʢʘʟʘ ʩ ʧʦʤʦʱʴʶ ʩʦʦʙʱʝʥʠʷ ʧʦʩʳʣʘʝʪ ʟʘʧʨʦʩ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʝʨʚʦʡ 

ɼʉɽ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʚʳʙʨʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ.  

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʢʘʟʦʚ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʩʪʨʘʪʝʛʠʠ, 

ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ: 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʦʯʥʦ ʚ ʩʨʦʢ (JIT ï Just In Time), 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ (ASAP ï As Soon As Possible). 

ɼʣʷ ʩʪʨʘʪʝʛʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ASAP ï ʵʪʦ ʩʘʤʳʝ ʥʘʯʘʣʴʥʳʝ ɼʉɽ, ʥʝ 

ʠʤʝʶʱʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʘ ʜʣʷ ʩʪʨʘʪʝʛʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ JIT ï ʩʘʤʳʝ 

ʧʦʟʜʥʠʝ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ 

(ʦʙʳʯʥʦ ʵʪʦ ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ). ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʘʛʝʥʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʧʦʣʫʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʩʪʘʥʢʘʤ ʠ ʨʘʙʦʯʠʤ, ʦʥʠ 

ʥʘʯʠʥʘʶʪ ʧʦʠʩʢ ʧʦʜʭʦʜʷʱʠʭ ʨʘʙʦʯʠʭ ʠ ʩʪʘʥʢʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ 

ʦʧʝʨʘʮʠʠ ʠʟ ʯʠʩʣʘ ʪʝʭ, ʢʪʦ ʩʚʦʙʦʜʝʥ ʠʣʠ ʟʘʥʷʪ, ʥʦ ʛʦʪʦʚ ʩʜʝʣʘʪʴ ʧʦʜʚʠʞʢʠ 

ʚ ʩʚʦʝʤ ʨʘʩʧʠʩʘʥʠʠ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʢʘʞʜʳʡ ʘʛʝʥʪ ʨʝʩʫʨʩʘ ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ, ʦʥ 

ʧʨʦʚʝʨʷʝʪ ʩʚʦʠ ʧʨʝʜʧʦʯʪʝʥʠʷ (ʧʦ ʥʝʜʦʩʪʫʧʥʦʩʪʠ, ʩʤʝʥʘʤ ʠ ʪ.ʧ.) ʠ, ʝʩʣʠ 

ʨʘʟʤʝɦ ʝʥʠʝ ʚʦʟʤʦʞʥʦ, ʚʦʟʚʨʘʱʘʝʪ ʦʪʚʝʪ ʘʛʝʥʪʫ ʦʧʝʨʘʮʠʠ, ʯʪʦ ʚʩʝ 

ʫʩʧʝʰʥʦ. ɽʩʣʠ ʘʛʝʥʪ ʨʝʩʫʨʩʘ ʥʝ ʤʦʞʝʪ ʟʘʧʣʘʥʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʚ 

ʧʨʝʜʧʦʯʠʪʘʝʤʦʝ ʚʨʝʤʷ, ʦʥ ʚ ʦʪʚʝʪʥʦʤ ʩʦʦʙʱʝʥʠʠ ʚʦʟʚʨʘʱʘʝʪ 

ʢʦʥʪʨʧʨʝʜʣʦʞʝʥʠʝ. 

ɺ ʩʣʫʯʘʝ ʫʩʧʝʭʘ ʘʛʝʥʪ ɼʉɽ ʚʦʟʚʨʘʱʘʝʪ ʘʛʝʥʪʫ ʟʘʢʘʟʘ ʩʦʦʙʱʝʥʠʝ ʦʙ 

ʫʩʧʝʰʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ. ɸʛʝʥʪ ʟʘʢʘʟʘ, ʩʦʛʣʘʩʥʦ ʚʳʙʨʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪ ʩʣʝʜʫʶʱʫʶ ɼʉɽ ʠ ʧʦʩʳʣʘʝʪ ʝʝ ʘʛʝʥʪʫ 

ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʚ 

ʨʘʩʧʠʩʘʥʠʠ ʫʞʝ ʝʩʪʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ɼʉɽ. ʇʦʩʣʝ ʨʘʟʤʝʱʝʥʠʷ ʥʦʚʦʛʦ 

ʟʘʢʘʟʘ ʘʛʝʥʪʳ ɼʉɽ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʘʢʪʠʚʥʦ ʫʣʫʯʰʠʪʴ ʩʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʦʛʣʘʩʥʦ ʩʚʦʠʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʵʪʦʤ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ: ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʨʘʥʥʝʝ ʚʨʝʤʷ, 

ʚʳʧʦʣʥʝʥʠʝ ʚ ʩʨʦʢ, ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʟʝʨʚʘ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʠ ʪ.ʧ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʝʜʧʦʯʪʝʥʠʡ ʘʛʝʥʪ ʟʘʢʘʟʘ ʤʦʞʝʪ 

ʦʪʧʨʘʚʠʪʴ ʟʘʧʨʦʩ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʨʘʟʫ ʚʩʝʤ ɼʉɽ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ 
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ʙʫʜʫʪ ʧʣʘʥʠʨʦʚʘʪʩɹʷ ʧʘʨʘʣʣʝʣʴʥʦ, ʩʦʛʣʘʩʦʚʳʚʘʷ ʚʨʝʤʷ ʩʚʦʝʛʦ ʠʩʧʦʣʥʝʥʠʷ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʧʠʩʘʥʠʝ ʧʣʘʥʠʨʫʝʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ, ʥʘʯʠʥʘʷ ʦʪ ɼʉɽ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ʂʘʢʠʝ ʠʤʝʥʥʦ ɼʉɽ ʙʫʜʫʪ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʳʤʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʟʘʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʦ, ʪ.ʢ. ʦʛʨʘʥʠʯʝʥʠʷʟʜʝʩʴ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ 

ʩʘʤʦʡ ʩʪʨʫʢʪʫʨʦʡ ʪʝʭʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʩ ʫʞʝ ʩʣʦʞʠʚh ʠʤʩʷ ʨʘʩʧʠʩʘʥʠʝʤ. 

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʘ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʘʩʧʠʩʘʥʠʝ 

ʩʪʘʥʢʘ ʫʞʝ ʨʘʩʧʣʘʥʠʨʦʚʘʥʦ: 08:00 ï 12:00 ʨʝʤʦʥʪ ʩʪʘʥʢʘ, 12:00 ï 17:00 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʨʫʛʠʭ ʠʟʜʝʣʠʡ) ʘʛʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʛʫʪ ʚʩʪʫʧʠʪʴ ʚ 

ʧʝʨʝʛʦʚʦʨʳ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʘ: ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʨʫʛʠʭ 

ʠʟʜʝʣʠʡ ʧʝʨʝʭʦʜʠʪ ʥʘ ʜʨʫʛʦʡ ʩʪʘʥʦʢ, ʢʦʪʦʨʳʡ ʥʝ ʧʦʜʦʰʝʣ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʣʷ ʧʣʘʥʠʨʫʝʤʦʡ ʟʘʜʘʯʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʘ, ʚʦʟʤʦʞʥʦ, ʧʦʪʨʝʙʫʝʪʩʷ 

ʧʦʜʚʠʞʢʘ ʚʦ ʚʨʝʤʝʥʠ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ ʠʣʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʝʨʝʡʜʫʪ ʥʘ 

ʜʨʫʛʠʝ ʩʪʘʥʢʠ.  

ɺ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘʠʤʝʥʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʢʘʟʦʚ 

ʙʫʜʝʪ ʚʨʝʤʝʥʥʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ, ʯʪʦʙʳ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʥʠʪʴ ʙʦʣʝʝ 

ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʢʘʟʳ. 

ɺ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʛʦʚʦʨʦʚ ʘʛʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʧʨʠʝʤʣʝʤʦʛʦ ʚʩʝʤʠ ʫʯʘʩʪʥʢʘʤʠ ʢʚʘʟʠʦʧʪʠʤʘʣʴʥʦʛʦ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦ 

ʤʥʦʛʠʤ ʢʨʠʪʝʨʠʷʤ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʮʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ɺ 

ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʦʙʳʪʠʡ (ʧʦʣʦʤʢʘ ʩʪʘʥʢʘ, 

ʦʧʦʟʜʘʥʠʝ ʨʘʙʦʯʝʛʦ), ʘʛʝʥʪʳ ʤʦʛʫʪ ʜʠʥʘʤʠʯʝʩʢʠ, ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʟʘʜʘʥʠʷ ʥʘ ʜʨʫʛʠʝ ʜʦʩʪʫʧʥʳʝ ʨʝʩʫʨʩʳ, ʙʝʟ 

ʧʝʨʝʩʤʦʪʨʘ ʚʩʝʛʦ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʧʣʘʥʘ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʝ ʧʦ ʞʝʩʪʢʦʤʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ, ʘ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʦʪʜʝʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʫʯʠʪʳʚʘʶɦ ʠʭ ʩʚʦʠ ʩʦʩʪʦʷʥʠʷ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦ 

ʩʠʪʫʘʮʠʠ, ʚ ʟʘʠʩʠʤʦʩʪʠ ʦʪ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʅʝʧʨʝʨʳʚʥʳʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ ʥʘ ʚʭʦʜʝ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʘʢʘʟʦʚ ʠ ʨʝʩʫʨʩʦʚ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʇʦʷʩʥʠʤ ʨʘʙʦʪʫ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ 

ʢʨʘʪʢʦʤ ʧʨʠʤʝʨʝ. 

ʅʘ ʈʠʩ. 2 ʧʦʢʘʟʘʥʦ ʠʩʭʦʜʥʦʝ ʨʘʩʧʠʩʘʥʠʝ: ʟʘʜʘʯʠ ˉ1, ˉ2 ʠ ˉ3 

ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ (ʜʘʥʥʳʝ 

ʟʘʜʘʯʠ ʧʦʜʩʚʝʯʝʥʳ ʦʜʥʠʤ ʮʚʝʪʦʤ ʠ ʩʦʝʜʠʥʝʥʳ ʣʠʥʠʝʡ). ʈʘʩʩʤʦʪʨʠʤ 

ʩʦʙʳʪʠʝ ï ʧʦʷʚʣʝʥʠʝ ʟʘʜʘʯʠ ˉ4, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ 

ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ (t1, t3), ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʨʝʩʫʨʩʦʤ 

ʷʚʣʷʝʪʩʷ ʨʝʩʫʨʩ ˉ1.  
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ʈʠʩʫʥʦʢ 2 ï ʅʘʯʘʣʴʥʦʝ ʨʘʩʧʠʩʘʥʠʝ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʝʨʝʛʦʚʦʨʦʚ ʘʛʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. 

ʉʭʝʤʘ ʧʝʨʝʛʦʚʦʨʦʚ ʘʛʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 3. ʅʘ ʜʠʘʛʨʘʤʤʝ ʩʪʨʝʣʢʠ 

ʦʙʦʟʥʘʯʘʁ ʪ ʧʝʨʝʜʘʯʫ ʩʦʦʙʱʝʥʠʡ ʘʛʝʥʪʘʤ, ʬʠʛʫʨʳ ï ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ.  

ɺ ʥʘʯʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʩʦʟʜʘʶʪʩʷ (ʧʨʦʙʫʞʜʘʶʪʩʷ) ʘʛʝʥʪʳ ʟʘʜʘʯ ˉ 4 

ʠ ˉ3, ʘʛʝʥʪʳ ʨʝʩʫʨʩʦʚ ˉ1 ʠ ˉ2, ʠ ʘʛʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. ɸʛʝʥʪ 

ʟʘʜʘʯʠ ˉ4 ʟʘʧʨʘʰʠʚʘʝʪ ʠʟ ʩʮʝʥʳ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʜʚʘ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʝʛʦ 

ʪʨʝʙʦʚʘʥʠʷʤ. ɸʛʝʥʪ ʟʘʜʘʯʠ ˉ4 ʟʘʧʨʘʰʠʚʘʝʪ ʫ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʨʝʩʫʨʩʘ  

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ.  

ʇʨʦʮʝʩʩ ʦʧʨʦʩʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ 

ʩʠʥʭʨʦʥʥʦ, ʪʘʢ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʘʩʠʥʭʨʦʥʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʦʩʪʫʧʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 3 ï ʇʝʨʝʛʦʚʦʨʳ ʘʛʝʥʪʦʚ 

 

ʇʦʣʫʯʠʚ ʟʘʧʨʦʩ ʦʪ ʘʛʝʥʪʘ ʟʘʜʘʯʠ, ʘʛʝʥʪʳ ʨʝʩʫʨʩʦʚ ʧʨʦʠʟʚʦʜʷʪ 

ʚʥʫʪʨʝʥʥʠʡ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʯʫ ˉ4. ɸʥʘʣʠʟ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʘʢ ʧʨʦʚʝʨʢʫ ʥʘʣʠʯʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ ʫ ʠʩʧʦʣʥʠʪʝʣʷ, ʪʘʢ ʠ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʣʦʛʠʢʫ, 

ʥʘʧʨʠʤʝʨ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʚ ʨʘʙʦʪʝ, ʥʘʣʠʯʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʤʘʪʝʨʠʘʣʘ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʘʥʘʣʠʟ ʨʘʩʧʠʩʘʥʠʷ ʨʝʩʫʨʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʣʠʰʥʠʝ ʧʝʨʝʛʦʚʦʨʳ, ʝʩʣʠ ʨʝʩʫʨʩ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ. ɹʦʣʝʝ ʪʦʛʦ, ʘʛʝʥʪ ʟʘʜʘʯʠ ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ ʪʘʢʦʝ ʩʦʦʙʱʝʥʠʝ 
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ʣʠʰʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʩʧʠʩʢʘ ʨʝʩʫʨʩʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʙʫʜʝʪ 

ʚʝʩʪʠʩʴ ʧʦʩʣʝʜʫʶʱʠʡ ʜʠʘʣʦʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʚʥʫʪʨʝʥʥʝʡ ʣʦʛʠʢʠ, 

ʘʛʝʥʪ ʨʝʩʫʨʩʘ ʧʦʩʳʣʘʝʪ ʦʪʚʝʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʘʛʝʥʪʫ ʟʘʜʘʯʠ. ʊʘʢ, ʚ ʥʘʰʝʤ 

ʧʨʠʤʝʨʝ, ʘʛʝʥʪ ʨʝʩʫʨʩʘ ˉ1 ʩʦʛʣʘʩʠʣʩʷ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʯʫ ˉ4, ʘ ʘʛʝʥʪ 

ʨʝʩʫʨʩʘ ˉ2 ï ʥʝʪ. ʂʦʛʜʘ ʘʛʝʥʪ ʟʘʜʘʯʠ ʧʦʣʫʯʘʝʪ ʦʪʚʝʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦʪ 

ʘʛʝʥʪʘ ʨʝʩʫʨʩʘ, ʦʥ ʬʦʨʤʠʨʫʝʪ ʩʧʠʩʦʢ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʘʛʝʥʪ ʟʘʜʘʯʠ ʤʦʞʝʪ ʦʙʨʘʙʦʪʘʪʴ ʩʧʠʩʦʢ 

ʨʝʩʫʨʩʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʟʘʚʝʜʦʤʦ ʥʝʦʧʪʠʤʘʣʴʥʳʝ 

ʚʘʨʠʘʥʪʳ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʝʢʫʱʝʡ ʮʝʣʴʶ ʘʛʝʥʪʘ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ 

ʩʢʦʨʝʡʰʝʝ ʟʘʚʝʨʰʝʥʠʝ, ʘ ʨʝʩʫʨʩ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʜʘʥʥʫʶ ʨʘʙʦʪʫ ʜʦʣʴʰʝ 

ʦʩʪʘʣʴʥʳʭ, ʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʠʤ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʧʦʩʣʝʜʥʶʶ 

ʦʯʝʨʝʜʴ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʪʫʘʮʠʠ ʘʛʝʥʪ ʟʘʜʘʯʠ ˉ4 ʨʝʰʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʘʛʝʥʪʦʤ ʨʝʩʫʨʩʘ ˉ1. ɼʣʷ ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʛʝʥʪ ʟʘʜʘʯʠ ʧʦʩʳʣʘʝʪ ʘʛʝʥʪʫ ʨʝʩʫʨʩʘ ʟʘʧʨʦʩ ʥʘ ʨʘʟʤʝʱʝʥʠʝ 

ʟʘʜʘʯʠ ʚ ʧʣʘʥ ʨʝʩʫʨʩʘ. ɼʘʥʥʳʡ ʟʘʧʨʦʩ ʤʦʞʝʪ ʙʳʪʴ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʳʤ, 

ʥʘʧʨʠʤʝʨ, ʫʢʘʟʘʥʠʝʤ ʠʥʪʝʨʚʘʣʦʚ ʜʘʪ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ. 

ʇʦʣʫʯʠʚ ʟʘʧʨʦʩ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʚ ʨʘʩʧʠʩʘʥʠʠ, ʘʛʝʥʪ ʨʝʩʫʨʩʘ ˉ1 

ʧʨʦʠʟʚʦʜʠʪ ʘʥʘʣʠʟ ʨʘʩʧʠʩʘʥʠʷ. ʇʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʨʘʩʧʠʩʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʠʩʢʝ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʠʥʪʝʨʝʩʘʤ ʠ ʟʘʜʘʯʠ, ʠ 

ʨʝʩʫʨʩʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʟʘ ʨʘʩʧʠʩʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ 

ʚʦʟʤʦʞʥʳʭ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʥʬʣʠʢʪʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʘʥʥʳʡ ʩʧʠʩʦʢ ʦʪʩʳʣʘʝʪʩʷ ʚ ʦʪʚʝʪ ʘʛʝʥʪʫ ʟʘʜʘʯʠ. 

ʂʦʛʜʘ ʘʛʝʥʪ ʟʘʜʘʯʠ ʧʦʣʫʯʘʝʪ ʦʪʚʝʪ, ʦʥ ʝʛʦ ʘʥʘʣʠʟʠʨʫʝʪ ʠ ʚʳʙʠʨʘʝʪ 

ʧʦʜʭʦʜʷʱʠʝ ʚʘʨʠʘʥʪʳ. ɽʩʣʠ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʚʦʟʤʦʞʥʦʤ ʢʦʥʬʣʠʢʪʝ ʩ ʜʨʫʛʦʡ ʟʘʜʘʯʝʡ, ʘʛʝʥʪ ʥʘʯʠʥʘʝʪ ʚʝʩʪʠ ʧʝʨʝʛʦʚʦʨʳ 

ʩ ʥʝʡ. ɺʦʟʤʦʞʥʳʤ ʢʦʥʬʣʠʢʪʦʤ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʩʠʪʫʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʨʘʟʤʝʱʝʥʠʝ ʟʘʜʘʯʠ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʣʘʥʘ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʙʘʣʘʥʩʘ 

ʠʥʪʝʨʝʩʦʚ, ʨʘʥʝʝ ʜʦʩʪʠʛʥʫʪʦʛʦ ʧʫʪʝʤ ʧʝʨʝʛʦʚʦʨʦʚ. ʊʘʢ ʢʘʢ ʪʝʢʫʱʠʡ ʧʣʘʥ 

ʧʦʩʪʨʦʝʥ ʘʜʘʧʪʠʚʥʦ ʧʫʪʝʤ ʧʝʨʝʛʦʚʦʨʦʚ, ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʛʣʘʩʦʚʘʪʴ ʩʦ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʚʣʝʯʝʥʳ ʚ 

ʦʞʠʜʘʝʤʦʝ ʧʝʨʝʩʪʨʦʝʥʠʝ ʧʣʘʥʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ 

ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʦʤ ʢʦʥʬʣʠʢʪʝ ʩ ʟʘʜʘʯʝʡ ˉ3. ɼʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʘʛʝʥʪ ʟʘʜʘʯʠ ˉ4 ʚʩʪʫʧʘʝʪ ʩ ʥʝʡ ʚ ʧʝʨʝʛʦʚʦʨʳ. 

ɸʛʝʥʪ ʟʘʜʘʯʠ ˉ4 ʧʦʩʳʣʘʝʪ ʘʛʝʥʪʫ ʟʘʜʘʯʠ ˉ3 ʩʦʦʙʱʝʥʠʝ ʩ 

ʧʨʝʜʣʦʞʝʥʠʝʤ ʩʜʚʠʥʫʪʴʩʷ ʚʧʨʘʚʦ ʥʘ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ (t3-t2), ʧʦʩʣʝ ʯʝʛʦ 

ʘʛʝʥʪ ʟʘʜʘʯʠ ˉ3 ʥʘʯʠʥʘʝʪ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ. ɸʛʝʥʪ ʟʘʜʘʯʠ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʣʦʛʠʢʦʡ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʦʡ ʘʛʝʥʪʫ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʝʨʝʛʦʚʦʨʳ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ. 

ʊʘʢ, ʘʛʝʥʪ ʟʘʜʘʯʠ ˉ3 ʟʘʧʨʘʰʠʚʘʝʪ ʫ ʘʛʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʵʪʘ ʟʘʜʘʯʘ, ʫʩʧʝʝʪ ʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ 

ʟʘʚʝʨʰʠʪʴʩʷ ʚ ʩʨʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʫʪʨʝʥʥʝʛʦ ʘʥʘʣʠʟʘ ʘʛʝʥʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʜʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪʚʝʪ. ʕʪʦ ʧʦʙʫʞʜʘʝʪ 
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ʘʛʝʥʪʘ ʟʘʜʘʯʠ ˉ3 ʠʩʢʘʪʴ ʜʨʫʛʦʝ ʨʝʰʝʥʠʝ. ʊʘʢʠʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʧʦʚʪʦʨʥʳʡ ʧʦʠʩʢ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʚ ʨʘʩʧʠʩʘʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʘʣʦʛʘ, 

ʘʛʝʥʪ ʟʘʜʘʯʠ ˉ3 ʥʘʭʦʜʠʪ ʤʝʩʪʦ ʥʘ ʨʝʩʫʨʩʝ ˉ2, ʧʨʠʯʝʤ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʨʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʘ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʣʦʛʠʢʘ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ 

ʩʣʦʞʥʦʡ ʠ ʧʨʦʭʦʜʠʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʫʥʜʦʚ ʧʝʨʝʛʦʚʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʳʥʦʯʥʦʛʦ ʧʦʜʭʦʜʘ, ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʳʰʝ, ʘʛʝʥʪʳ ʤʦʛʫʪ 

ʧʨʦʚʦʜʠʪʴ ʚʠʨʪʫʘʣʴʥʳʡ ʘʫʢʮʠʦʥ ʟʘ ʧʨʘʚʦ ʙʳʪʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤʠ ʥʘ 

ʨʝʩʫʨʩʝ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ. 

ʇʝʨʝʛʦʚʦʨʳ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʘʛʝʥʪʳ ʟʘʜʘʯ ˉ3 ʠ ˉ4 

ʧʦʩʳʣʘʁ ʪ ʫʪʚʝʨʜʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ ʨʝʩʫʨʩʘʤ ʦ ʨʘʟʤʝʱʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʠʭ ʧʣʘʥʝ. 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʘʢʪʠʚʥʫʶ ʬʘʟʫ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ 

ʦʪʚʝʪ ʥʘ ʩʦʙʳʪʠʝ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʡ ʟʘʜʘʯʠ. ʆʜʥʘʢʦ, ʠʟʤʝʥʝʥʠʝ ʧʣʘʥʘ ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴ ʦʙʱʫʶ ʩʠʪʫʘʮʠʶ, ʠ ʪʝʤ ʩʘʤʳʤ ʚʦʟʙʫʜʠʪʴ ʥʦʚʳʝ ʩʦʙʳʪʠʷ. 

ʅʘʧʨʠʤʝʨ, ʨʘʟʤʝʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʥʘ ʜʨʫʛʦʤ ʨʝʩʫʨʩʝ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʫʤʤʘʨʥʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʨʝʩʫʨʩʘ, ʪʦʛʜʘ 

ʘʛʝʥʪ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʜʦʣʞʝʥ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ. 

ʀʪʦʛʦʚʳʡ ʧʣʘʥ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩ. 4.  

 

 

ʈʠʩʫʥʦʢ 4 ï ʇʝʨʝʩʪʨʦʝʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥ ʩʪʨʦʠʪʩʷ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʝʪʴ (ʨʘʚʥʦʚʝʩʠʝ) 

ʘʛʝʥʪʦʚ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʧʝʨʝʛʦʚʦʨʳ ʦ ʩʚʦʝʤ ʧʦʣʦʞʝʥʠʠ ʚ ʨʘʩʧʠʩʘʥʠʠ 

ʠ ʧʣʘʥʠʨʫʶʪ ʩʚʦʶ ʨʘʙʦʪʫ ʟʘ ʩʯʝʪ ʩʜʚʠʛʦʚ ʠ çʧʝʨʝʩʢʦʢʦʚè, ʜʦʧʫʩʪʠʤʳʭ 

ʦʪʢʣʦʥʝʥʠʡ ʤʦʤʝʥʪʦʚ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʦʪ ʧʨʝʜʧʦʯʠʪʘʝʤʦʛʦ 

ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ, ʥʘʧʨʠʤʝʨ, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. ɸʛʝʥʪ ʟʘʜʘʯʠ ʙʫʜʝʪ 

ʧʳʪʘʪʴʩʷ ʫʣʫʯʰʠʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʧʨʦ-ʘʢʪʠʚʥʦ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ 

ʩʚʷʟʠ ʚ ʩʣʫʯʘʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʦʙʳʪʠʡ. 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʥʘ 

ɺʨʝʤ ̫

ʈʝʩʫʨʩ 

ˉ1  

ʈʝʩʫʨʩ 

ˉ2  

ˉ1 

ˉ2 

     ̄ 4 

ˉ3 

t

1 

t

3 

t

2 
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ʵʪʦʤ ʫʯʘʩʪʢʝ, ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʟʘʪʨʘʛʠʚʘʪʴ ʩʦʩʝʜʥʠʭ ʠʩʧʦʣʥʠʪʝʣʝʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʛʨʘʬʠʢ ʨʘʙʦʪ ʥʝ ʙʫʜʝʪ ʧʝʨʝʩʪʨʦʝʥ ʧʦʣʥʦʩʪʴʶ, ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʛʠʙʢʦ ʚʩʪʨʦʝʥʳ ʚ ʩʧʠʩʦʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʣʘʥʘ, ʚʥʦʩʷ ʠʩʧʨʘʚʣʝʥʠʷ 

ʚ ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʯʘʩʪʠ ʠ ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʛʨʘʬʠʢ ʛʣʦʙʘʣʴʥʦ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʫʜʦʙʝʥ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ (ʠʣʠ ʧʦʣʫʨʫʯʥʦʡ) ʜʦʨʘʙʦʪʢʠ ʧʣʘʥʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʛʜʘ ʥʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʝʩʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʩʢʨʳʪʳʝ 

ʬʘʢʪʦʨʳ. ʃʶʙʦʝ ʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʮʝʣʫʶ ʮʝʧʦʯʢʫ 

ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʘʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʨʘʙʦʪʘʪʴ 

ʨʘʩʧʠʩʘʥʠʝ. 

 

4.4. ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ  

 

ʇʫʩʪʴ ʪʨʝʙʫʝʪʩʷ ʟʘʧʣʘʥʠʨʦʚʘʪʴ 3 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, 

ʩʦʩʪʦʷʱʠʝ ʥʝ ʙʦʣʝʝ ʯʝʤ ʠʟ ʪʨʝʭ ʟʘʜʘʯ ʟʘʜʘʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘ 3 

ʠʩʧʦʣʥʠʪʝʣʝʡ  ʩ ʥʦʤʝʨʘʤʠ 1,2,3. ʇʨʝʜʝʣʴʥʳʝ ʩʨʦʢʠ ʦʢʦʥʯʘʥʠʷ ʟʘʜʘʯ 

ʟʘʜʘʥʳ. ɺʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʚʝʩ (ʧʨʠʦʨʠʪʝʪ) 

ʠ ʧʦʩʪʫʧʘʁ ʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 0. ʅʦʤʝʨ ʟʘʜʘʯʠ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ ʠʩʧʦʣʥʠʪʝʣʷ. ʉʪʦʠʤʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʷʤʠ ʠ ʚʳʨʘʞʝʥʳ ʚ 

ʪʝʭ ʞʝ ʝʜʠʥʠʮʘʭ, ʯʪʦ ʠ ʚʨʝʤʷ (ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ). ɿʘ ʦʧʦʟʜʘʥʠʷ ʠ 

ʦʧʝʨʝʞʝʥʠʷ ʥʘʯʠʩʣʷʶʪʩʷ ʰʪʨʘʬʳ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʚʨʝʤʝʥʠ 

ʦʧʝʨʝʞʝʥʠʷ ʠ ʦʧʦʟʜʘʥʠʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʜʘʯ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʜʘʯ 

ʊʝʭʥʦʣʦʛʠ

ʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ, 

j 

ɺʝʩ, 

wj 

ɺʨʝʤʷ  

ʥʘʯʘʣʘ, r j 

ɺʨʝʤʷ 

ʦʢʦʥʯʘʥʠ

ʷ, dj  

ʇʦʩʣʝʜʦʚʘ

ʪʝʣʴʥʦʩʪʴ 

ʟʘʜʘʯ 

ʇʨʦʜʦʣʞʠʪʝʣʴ

ʥʦʩʪʴ ʟʘʜʘʯ, pij 

1 1 0 40 1, 2 8, 10 

2 1 0 30 3, 2, 1 6, 8, 6 

3 1 0 32 3, 1, 2 4, 6, 10 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʩʫʞʜʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 2-ʭ ʢʨʠʪʝʨʠʘʣʴʥʘʷ 

ʟʘʜʘʯʘ ʩ ʢʨʠʪʝʨʠʷʤʠ ʦʜʠʥʘʢʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʯʪʦʙʳ  ʠʟʙʝʞʘʪʴ 

ʥʦʨʤʠʨʦʚʘʥʠʷ. ɸʢʪʠʚʥʦʩʪʴ ʘʛʝʥʪʦʚ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʨʦʩʪʦʪʳ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. 

ʂʨʠʪʝʨʠʠ:  

- ʤʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ:  
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- ʤʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʦʧʝʨʝʞʝʥʠʷ :  

. 

ʂʨʠʪʝʨʠʠ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʢʘʞʜʘ ̫ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʥʝ ʭʦʯʝʪ 

ʦʧʘʟʜʳʚʘʪʴ ʠ ʥʝ ʭʦʯʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʥʴh ʝ, ʯʝʤ ʥʫʞʥʦ.   

 

 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʟʘʜʘʥʘ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʚʝʩʘʤʠ 

ʢʨʠʪʝʨʠʝʚ  (i ï ʥʦʤʝʨ ʢʨʠʪʝʨʠʷ, m ï ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ) 

 
ʀʜʝʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ ʦʧʦʟʜʘʥʠʡ Tj  ʠ ʦʧʝʨʝʞʝʥʠʡ Ej ʙʫʜʫʪ 

ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʦʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ KPI (Key Performance 

Indicator) ʫʩʧʝʭʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

 
KPI, ʦʯʝʚʠʜʥʦ, ʥʘʜʦ ʧʦʚʳʩʠʪʴ. 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ. ʅʘ ʨʠʩʫʥʢʘʭ ʢʘʞʜʘʷ ʟʘʜʘʯʘ ʦʙʦʟʥʘʯʝʥʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ, 1-ʝ 

ʯʠʩʣʦ ʦʙʦʟʥʘʯʘʝʪ ʥʦʤʝʨ ʨʝʩʫʨʩʘ (çʠʩʧʦʣʥʠʪʝʣʷè), 2-ʝ ʯʠʩʣʦ ï ʥʦʤʝʨ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ, ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʜʘʯʠ. 

ʆʪʜʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʦʢʘʟʘʥʳ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ: 

ʢʨʘʩʥʳʡ ʮʚʝʪ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ 1, ʟʝʣʝʥʳʡ ʮʚʝʪ ï 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ 2, ʩʠʥʠʡ ʮʚʝʪ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ 3. 

ʐʪʨʠʭʦʚʳʤʠ ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ. 

ʏʠʩʣʦ ʧʦʜ ʧʦʩʣʝʜʥʝʡ ʟʘʜʘʯʝʡ ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʦʟʥʘʯʘʝʪ 

ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʟʘʚʝʨʰʝʥʠʷ ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. 

 

ʕʪʘʧʳ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

 

ʕʪʘʧ 1. ɹʝʩʢʦʥʬʣʠʢʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʐʘʛ 1 ʥʘʯʘʣʴʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ (ʦʙʪʝʢʘʥʠʝ ʢʦʥʬʣʠʢʪʦʚ (ʈʠʩ. 5)). 
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ʈʠʩʫʥʦʢ 5 ï ʐʘʛ 1 ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ (ʦʙʪʝʢʘʥʠʝ ʢʦʥʬʣʠʢʪʦʚ) 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʝʩʢʦʥʬʣʠʢʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ çʦʙʪʝʢʘʶʪè ʟʘʥʷʪʳʝ ʤʝʩʪʘ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ  

ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʟʘʧʦʣʥʷʶʪ ʩʣʦʪʘʤʠ ʩʚʦʠʭ ʟʘʜʘʯ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʩʫʨʩʳ ʚ ʧʦʨʷʜʢʝ ʧʝʨʝʯʠʩʣʝʥʠʷ ʚ ʪʘʙʣʠʮʝ ʦʧʠʩʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 

ʧʦʩʪʫʧʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʠʭ ʧʨʠʦʨʠʪʝʪ ʦʜʠʥʘʢʦʚ, ʚʥʘʯʘʣʝ ʧʣʘʥʠʨʫʶʪʩʷ 

ʟʘʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 1 (ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ), ʟʘʪʝʤ ʟʘʜʘʯʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 2 (ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ) ʠ ʟʘʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ 3 (ʩʠʥʝʛʦ ʮʚʝʪʘ).    

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʢʘʟʘʥ ʥʘ ʈʠʩ. 6. 

 

 

ʈʠʩʫʥʦʢ 6 ï ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ 
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ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʩʯʝʪ KPI ʥʘ ʧʨʠʤʝʨʝ ʘʛʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ 1. ɺ ʩʫʱʝʩʪʚʫʶʱʝʤ ʨʘʩʧʠʩʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘ ̫ ʦʧʝʨʘʮʠ ̫

ʟʘʚʝʨʰʠʪʩʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (Completion Time) ʨʘʚʥʳʡ 18. ʆʧʦʟʜʘʥʠʝ  ʊ 

ʨʘʚʥʦ 0, ʦʧʝʨʝʞʝʥʠʝ ɽ=22, ʪʦʛʜʘ KPI ʩ ʫʯʝʪʦʤ ʨʘʚʥʳʭ ʚʝʩʦʚ (ʧʦ 0.5) 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

KPI = -(a1*T1+a2*E1) = 0-0.5*22=-11. 

ɹʶʜʞʝʪ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʣʘʛʘʝʤ ʨʘʚʥʳʤ budjet=-KPI. ɸʥʘʣʦʛʠʯʥʦ 

ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣ. 3. 

ʊʘʙʣʠʮʘ 3 ï ɿʥʘʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʊʝʭʥʦʣʦʛʠ

ʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ,  

j 

ɺʨʝʤʷ 

ʥʘʯʘʣʘ, 

r j 

ɺʨʝʤʷ 

ʦʢʦʥʯʘ

ʥʠʷ, dj 

ɺʨʝʤʷ 

ʟʘʚʝʨh ʝ

ʥʠʷ, Cj 

ʆʧʝʨʝ

ʞʝʥʠʝ, 

Ej 

ʆʧʦʟʜʘ

ʥʠʝ, Tj 

Budjet

j 

KPI

j 

1 0 40 18 22 0 11 -11 

2 0 30 32 0 2 1 -1 

3 0 32 36 0 4 2 -2 

 

ʉʫʤʤʘʨʥʳʡ KPI ʩʠʩʪʝʤʳ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 
ʕʪʘʧ 2. ʇʨʦʘʢʪʠʚʥʦʩʪʴ_ʐʘʛ 1. ʈʘʩʧʠʩʘʥʠʝ ʜʦ ʐʘʛʘ 1 ʧʨʦʘʢʪʠʚʥʦʩʪʠ 

ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 7. 

 

 

ʈʠʩʫʥʦʢ 7 ï ʈʘʩʧʠʩʘʥʠʝ ʜʦ 1-ʛʦ ʰʘʛʘ  ʧʨʦʘʢʪʠʚʥʦʩʪʠ 
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ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʥʝʜʦʚʦʣʴʩʪʚʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʤʘʢʩʠʤʘʣʥɹʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʠʪʴ ʧʦʣʦʞʝʥʠʝ ï ʫ ʘʛʝʥʪʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 1. ɽʛʦ ʥʘʠʭʫʜʰʠʡ ʢʨʠʪʝʨʠʡ ï ʦʧʝʨʝʞʝʥʠʝ. ɼʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʦʧʝʨʝʞʝʥʠʷ ʦʥ  ʜʦʣʞʝʥ  ʩʤʝʩʪʠʪʴ ʩʚʦʶ ʚʪʦʨʫʶ ʟʘʜʘʯʫ ʚʧʨʘʚʦ, 

ʚʩʪʫʧʘʷ ʚ ʢʦʥʬʣʠʢʪ ʩ ʟʘʜʘʯʝʡ 2 ʘʛʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 2. ʆʥ 

ʧʨʝʜʣʘʛʘʝʪ ʧʦʤʝʥʷʪʴʩʷ ʩ ʥʠʤ ʟʘʜʘʯʘʤʠ ʥʘ ʨʝʩʫʨʩʝ 2 . ʆʮʝʥʠʚ  ʚʘʨʠʘʥʪ, ʦʥ 

ʩʦʛʣʘʰʘʝʪʩʷ, ʟʘʦʜʥʦ ʙʝʩʢʦʥʬʣʠʢʪʥʦ ʨʘʟʤʝʩʪʠʚ  ʟʘʜʘʯʫ ʥʘ ʨʝʩʫʨʩʝ 1 ʧʦ 

ʜʝʜʣʘʡʥʫ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʥʝʛʦ ʦʧʦʟʜʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʭʫʜʰʠʤ ʢʨʠʪʝʨʠʝʤ. 

ʈʘʩʧʠʩʘʥʠʝ ʧʦʩʣʝ 1-ʛʦ ʰʘʛʘ ʧʨʦʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 8. 

 

1,1 (8)
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2,3(10)2,2(8)

30

Time

Machines

1

2

3

10 20 30 400

36
24

50

Deadline=40

Deadline=30

Deadline=32

1,2(6)1,2(6)

 
ʈʠʩʫʥʦʢ 8 ï ʈʘʩʧʠʩʘʥʠʝ ʧʦʩʣʝ 1-ʛʦ ʰʘʛʘ  ʧʨʦʘʢʪʠʚʥʦʩʪʠ 

 

ɿʘʜʘʯʘ (2,1) ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 1 ʩʤʝʩʪʠʣʘʩʴ ʚʧʨʘʚʦ, 

ʧʦʤʝʥʷʚʰʠʩʴ ʩ ʟʘʜʘʯʝʡ (2,2) ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 2. ɿʟʘʜʘʯʘ (3,2) 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 2 ʩʤʝʩʪʠʣʘʩʴ ʚʣʝʚʦ, ʯʪʦʙʳ ʝʸ ʦʢʦʥʯʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʜʝʜʣʘʡʥʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 2. 

ʇʨʦʘʢʪʠʚʥʦʩʪʴ_ʐʘʛ 1. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ (ʈʠʩ. 9). 

ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʧʦʪʦʤʫ, ʯʪʦ ʘʛʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ 1 ʧʨʝʜʣʦʞʠʣ ʘʛʝʥʪʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 2 ʧʦʤʝʥʷʪʴʩʷ 

ʩʣʦʪʘʤʠ ʚʨʝʤʝʥʠ ʟʘʜʘʯ.  ʈʘʩʯʝʪ  kpi ʘʛʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 1 

ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʚʨʝʤʷ  ʦʢʦʥʯʘʥʠʷ=24, 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʚʨʝʤʷ ʦʧʝʨʝʞʝʥʠʷ 40-24=16, ʚʨʝʤʷ ʦʧʦʟʜʘʥʠʷ=0, ʧʦʪʦʤʫ 

ʯʪʦ ʜʝʜʣʘʡʥ=40 ʜʣʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. ɿʥʘʯʝʥʠʝ kpi ʨʘʚʥʦ 

KPI = -(a1*T1+a2*E1) = 0-0.5*16=-8. 

ɸʥʘʣʦʛʠʯʥʦ, ʨʘʩʯʝʪ kpi ʘʛʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 2 ʜʘʝʪ: 

ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ=30, ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ=0, ʚʨʝʤʷ ʦʧʝʨʝʞʝʥʠʷ=0, KPI=0. 

ʇʦɻ ʪʦʤʫ ʵʪʘ ʧʝʨʝʩʪʘʥʦʚʢʘ ʚʳʛʦʜʥʘ ʘʛʝʥʪʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 1 ʠ 

ʘʛʝʥʪʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 2, ʧʦʪʦʤʫ ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ kpi ʦʙʦʠʭ: 

1-ʛʦ ï c -11 ʜʦ -8, 2-ʛʦ ï ʩ  -1 ʜʦ 0. 
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ʈʠʩʫʥʦʢ 9 ï ʇʨʦʘʢʪʠʚʥʦʩʪʴ_ʐʘʛ 1. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣ. 4. 

 

ʊʘʙʣʠʮʘ 4 ï ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʇʨʦʘʢʪʠʚʥʦʩʪʠ_ʐʘʛ1 

ʊʝʭʥʦʣʦʛʠ

ʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ, 

j 

ɺʨʝʤʷ 

ʥʘʯʘʣʘ

, r j 

ɺʨʝʤʷ 

ʦʢʦʥʯʘ

ʥʠʷ, dj 

ɺʨʝʤʷ 

ʟʘʚʝʨh ʝ

ʥʠʷ, Cj 

ʆʧʝʨʝ

ʞʝʥʠʝ, 

Ej 

ʆʧʦʟʜʘ

ʥʠʝ, Tj 

Budjet

j 

KPI  

j 

1 0 40 24 16 0 8 -8 

2 0 30 30 0 0 0 0 

3 0 32 36 0 4 2 -2 

 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ KPI = -8+0-2=-10. 

ʇʨʦʘʢʪʠʚʥʦʩʪʴ_ʐʘʛ 2. ʈʘʩʧʠʩʘʥʠʝ ʜʦ ʐʘʛʘ 2 ʧʨʦʘʢʪʠʚʥʦʩʪʠ 

ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 10. 



 42 

 

ʈʠʩʫʥʦʢ 10 ï ʈʘʩʧʠʩʘʥʠʝ ʜʦ 2-ʛʦ ʰʘʛʘ  ʧʨʦʘʢʪʠʚʥʦʩʪʠ 

 

ʆʧʷʪʴ ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʘʛʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ 1, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ KPI ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʨʠʮʘʪʝʣʝʥ (-8). ʕʪʦ 

ʩʣʦʞʠʣʦʩʴ ʠʟ-ʟʘ ʦʧʝʨʝʞʝʥʠʷ. ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʦʧʝʨʝʞʝʥʠʝ, ʟʘʜʘʯʘ 2,1 

ʜʦʣʞʥʘ ʩʜʚʠʥʫʪʴʩʷ ʚʧʨʘʚʦ. ʊʝʧʝʨʴ ʠʤʝʝʪʩʷ ʢʦʥʬʣʠʢʪ ʩ 3-ʡ ʟʘʜʘʯʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 3. ɸʛʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 1 

ʧʨʝʜʣʘʛʘʝʪ ʧʦʤʝʥʷʪʩɹʷ ʩ ʟʘʜʘʯʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 3. ɿʘʜʘʯʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ (2,3)  ʚʩʪʘʝʪ ʥʘ ʩʚʦʝ  ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʤʝʩʪʦ, ʘ 

ʧʦʜʟʘʜʘʯʘ (2,1) ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 1ï ʟʘ ʥʝʡ. 

ʈʘʩʧʠʩʘʥʠʝ ʧʦʩʣʝ 2-ʛʦ ʰʘʛʘ ʧʨʦʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 11. 

 

 
 

ʈʠʩʫʥʦʢ 11 ï ʈʘʩʧʠʩʘʥʠʝ ʧʦʩʣʝ 2-ʛʦ ʰʘʛʘ  ʧʨʦʘʢʪʠʚʥʦʩʪʠ 
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ʇʨʦʘʢʪʠʚʥʦʩʪʴ_ʐʘʛ 2. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ (ʈʠʩ. 12). 

  

 

ʈʠʩʫʥʦʢ 12 ï ʇʨʦʘʢʪʠʚʥʦʩʪʴ_ʐʘʛ 2. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ 

 

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʥʦʚʳʤ ʚʦʟʤʦʞʥʳʤ  ʧʦʣʦʞʝʥʠʷʤ 

ʟʘʜʘʯ ʚ ʨʘʩʧʠʩʘʥʠʠ. ɼʣʷ ʘʛʝʥʪʘ 1 KPI ʫʚʝʣʠʯʠʪʩʷ ʩ -8 ʜʦ -2,  ʘ ʧʦʢʘʟʘʪʝʣʠ 

ʘʛʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 3 ʫʭʫʜʰʘʪʩʷ (ʩ -2 ʜʦ -4). ʆʜʥʘʢʦ 

ʩʫʤʤʘʨʥʦʝ ʠʟʤʝʥʝʥʠʝ KPI ʚʳʛʦʜʥʦ ʩʠʩʪʝʤʝ ʚ ʮʝʣʦʤ (ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ -10 

ʜʦ -6), ʧʦʵʪʦʤʫ ʵʪʦʪ ʰʘʛ ʩʦʚʝʨʰʘʝʪʩʷ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣ. 5. 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ KPI = -2+0-4=-6. 

 

ʊʘʙʣʠʮʘ 5 ï ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʇʨʦʘʢʪʠʚʥʦʩʪʠ_ʐʘʛ2 

ʊʝʭʥʦʣʦʛʠ

ʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ, 

j 

ɺʨʝʤʷ 

ʥʘʯʘʣʘ

, r j 

ɺʨʝʤʷ 

ʦʢʦʥʯʘ

ʥʠʷ, dj 

ɺʨʝʤʷ 

ʟʘʚʝʨh ʝ

ʥʠʷ, Cj 

ʆʧʝʨʝʞʝ

ʥʠʝ, Ej 

ʆʧʦʟʜʘ

ʥʠʝ, Tj 

Budjet 

j 

KPI  

j 

1 0 40 36 4 0 2 -2 

2 0 30 30 0 0 0 0 

3 0 32 36 8 0 4 -4 
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ʇʨʦʘʢʪʠʚʥʦʩʪʴ_ʐʘʛ 3. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ (ʈʠʩ. 13). 

 

 

ʈʠʩʫʥʦʢ 13 ï ʇʨʦʘʢʪʠʚʥʦʩʪʴ_ʐʘʛ 3. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ 

 

ɸʢʪʠʚʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ ʫ ʘʛʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 3, ʪ.ʢ. 

ʝʛʦ kpi ʤʠʥʠʤʘʣʝʥ, ʧʦʵʪʦʤʫ ʦʥ ʦʙʨʘʱʘʝʪʩʷ ʢ ʘʛʝʥʪʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ 1 ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʩʜʚʠʥʫʪʴʩʷ ʚʧʨʘʚʦ ʥʘ 6. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʨʠʥʠʤʘʝʪʩʷ ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ ï ʩʜʚʠʛ ʚʧʨʘʚʦ ʥʘ 4, ʘʛʝʥʪ 3-ʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʫʣʫʯʰʘʝʪ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʠ ʘʛʝʥʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 1 ʪʦʞʝ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣ. 6. 

 

ʊʘʙʣʠʮʘ 6 ï ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʇʨʦʘʢʪʠʚʥʦʩʪʠ_ʐʘʛ3 

ʊʝʭʥʦʣʦʛʠ

ʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ, 

j 

ɺʨʝʤʷ 

ʥʘʯʘʣʘ

, r j 

ɺʨʝʤʷ 

ʦʢʦʥʯʘ

ʥʠʷ, dj 

ɺʨʝʤʷ 

ʟʘʚʝʨh ʝ

ʥʠʷ, Cj 

ʆʧʝʨʝʞʝ

ʥʠʝ, Ej 

ʆʧʦʟʜʘ

ʥʠʝ, Tj 

Budjet 

j 

KPI  

j 

1 0 40 40 0 0 0 0 

2 0 30 30 0 0 0 0 

3 0 32 30 2 0 1 -1 

 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ KPI = 0+0-1=-1. 

ɼʘʣʴʥʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝʚʦʟʤʦʞʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʩʪʘʚʰʠʡʩʷ 

ʙ ʜʁʞʝʪ ʘʛʝʥʪʘ 1, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʥʝ ʭʚʘʪʘʝʪ ʥʘ ʢʦʤʧʝʥʩʘʮʠʠ. ʅʘ ʈʠʩ. 14 

ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ 

ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 
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ʀʟ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʢʘʢ ʠʪʝʨʘʮʠʦʥʥʦ ʫʣʫʯʰʘʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. 

 
 

 
 

 

ʈʠʩʫʥʦʢ 14 ï ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʚ 

ʧʨʦʮʝʩʩʝ ʘʜʘʧʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 
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5 ʄʋʃʔʊʀɸɻɽʅʊʅɸʗ ʉʀʉʊɽʄɸ çSMART FACTORYè  

 

5.1 ʅʘʟʥʘʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 

 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʣʶʙʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʮʠʠ çʥʘ ʟʘʢʘʟè.  

ʕʪʦ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦʛʦ, ʛʠʙʢʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʘʢʘʟʦʚ ʠ ʨʝʩʫʨʩʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ 

ʠʟʙʝʛʘʪʴ ʧʨʦʩʪʦʝʚ, ʘ ʪʘʢʞʝ ʜʝʬʠʮʠʪʘ ʢʘʜʨʦʚ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʤʦʜʝʣʝʡ, 

ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʫʣʴʪʠʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ (ʄɸʉ) 

çSmart Factoryè ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʮʝʭʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʝʨʝʤʝʥʠ.  

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤ rçSmart Factoryè 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʭʦʚ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [31, 32]. ɺ ʫʩʣʦʚʠʷʭ ʣʶʙʦʛʦ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʛʠʙʢʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʘʥʦʚ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʥʠʢʘʶʱʠʭ ʩʦʙʳʪʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚ ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʦʮʝʩʩʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʟʘʚʦʜʘʭ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʠʥʥʦʚʘʮʠʷʤʠ, ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʩʣʦʞʥʦʩʪʴʶ ʠʟʜʝʣʠʡ ʠ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʦʡ ʠʟʤʝʥʝʥʠʡ ʚ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ 

ʘʧʨʠʦʨʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʪʨʝʙʫʶʱʝʡ  

ʘʜʘʧʪʠʚʥʦʩʪʠ ʧʨʠ ʨʝʘʢʮʠʠ ʥʘ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʩʦʙʳʪʠʷ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴ ʙʘʟʫ ʟʥʘʥʠʡ ʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʠʟʜʝʣʠʷʭ ʠ ʤʘʪʝʨʠʘʣʘʭ, ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ 

ʨʘʙʦʪʥʠʢʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʟʘʢʘʟʫ 

ʠʣʠ ʨʝʩʫʨʩʫ, ʩʪʨʦʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠ ʠʩʧʦʣʥʠʤʳʝ ʧʣʘʥʳ ʧʨʠ 

ʣʶʙʳʭ ʩʦʙʳʪʠ̫ ʭ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʷʚʣʝʥʠʝ 

ʚʳʩʦʢʦʧʨʠʦʨʠʪʝʪʥʦʛʦ ʟʘʢʘʟʘ, ʦʪʢʘʟ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʟʘʜʝʨʞʢʠ ʚ ʧʦʩʪʘʚʢʝ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ. 

ʆʜʥʦ ʠʟ ʧʝʨʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʩʠʩʪʝʤʳ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʝʤ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʮʝʭʘʭ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠ̫ ʪʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʚʧrʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ 

ʩʨʝʜʩʪʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ (ʉʉʊʆ) ʪʦʯʥʦ ʚ ʩʨʦʢ, 

ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʥʝʙʦʣʴʰʠʝ ʟʘʜʝʨʞʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʉʉʊʆ ʧʨʠʚʦʜʷʪ ʢ 

ʩʨʳʚʫ ʢʨʠʪʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʳʭ ʠʟʜʝʣʠʡ. ʊʠʧʦʚʳʤʠ 
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ʧʨʠʯʠʥʘʤʠ ʩʨʳʚʘ ʩʨʦʢʦʚ ʟʘʢʘʟʦʚ ʥʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʷʚʣʷʶʪʩʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʨʦʯʥʳʭ, ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʟʘʢʘʟʦʚ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʉʉʊʆ (40% ʦʪ ʚʩʝʭ ʟʘʢʘʟʦʚ) ʠ ʟʘʜʝʨʞʢʠ ʚ ʧʦʩʪʘʚʢʝ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ ʵʪʠʤ ʟʘʢʘʟʘʤ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʩʪʨʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʤʝʞʜʫ ʟʘʢʘʟʘʤʠ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ 

ʥʘʨʫʰʝʥʠʝ ʩʨʦʢʦʚ ʟʘʢʘʟʦʚ ʠ ʧʨʦʩʪʦʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʨʘʙʦʯʠʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘ 25-40% ʩʦʢʨʘʪʠʪʴ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʚʧrʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ. 

ɺ ʥʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ 

ʩʙʦʨʦʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʷʞʝʣʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʜʨʫʛʠʭ.  

 

5.2 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ 

 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʠʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʝʩʫʨʩʘʤʠ ʮʝʭʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠ̫ ʪʠʡ: 

1) ʟʘʜʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ; 

2) ʚʝʜʝʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʧʦ ʩʪʘʥʢʘʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʠ 
ʨʘʙʦʯʠʤ; 

3) ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʠʤʧʦʨʪ ʧʨʦʜʫʢʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠʟ ʉɸʇʈ, ʩ ʢʦʪʦʨʳʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ; 

4) ʚʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʟʘʢʘʟʘ ʠʣʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʩʦʙʳʪʠʡ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ; 

5) ʧʨʦʚʝʜʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʪʦʛʦ, ʢʘʢ ʥʦʚʳʡ ʟʘʢʘʟ ʚʣʠʷʝʪ 

ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʟʘʢʘʟʳ, ʧʨʦʚʦʜʠʪʩʷ ʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʟʘʧʫʩʢ ʥʘ 

ʠʩʧʦʣʥʝʥʠʝ; 

6) ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʩʪʦʠʤʦʩʪʠ ʵʪʦʛʦ ʟʘʢʘʟʘ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ; 

7) ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʠʚʥʦʛʦ ʠ ʛʠʙʢʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ; 

8) ʧʨʦʘʢʪʠʚʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʘ (ʧʨʠ 

ʥʘʣʠʯʠʠ ʚʨʝʤʝʥʠ); 

9) ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʣʘʥʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ; 

10) ʧʦʜʜʝʨʞʢʫ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ; 

11) ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʣʘʥʦʚ ʜʣʷ ʚʩʝʭ ʨʝʩʫʨʩʦʚ; 

12) ʩʚʷʟʴ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʜʝʡʩʪʚʠʡ; 

13) ʥʘʟʥʘʯʝʥʠʝ ʟʘʜʘʯ ʥʘ ʢʘʞʜʳʡ ʨʘʙʦʯʠʡ ʜʝʥʴ ʧʦ ʢʘʞʜʦʤʫ ʨʘʙʦʯʝʤʫ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʦʝ 

ʟʘʜʘʥʠʝ); 

14) ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ; 
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15) ʨʝʛʠʩʪʨʘʮʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʨʘʙʦʯʠʭ ʧʦ ʟʘʜʘʯʘʤ (ʥʘʯʘʣʦ ï 

ʦʩʪʘʥʦʚʢʘ ï ʟʘʜʝʨʞʢʘ ï ʚʳʧʦʣʥʝʥʠʝ); 

16) ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʣʘʥʦʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʘʢʪʦʤ ʚʳʧʦʣʥʝʥʠʷ; 

17) ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʩʣʫʯʘʝ ʨʦʩʪʘ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʧʣʘʥʦʤ ʠ 

ʬʘʢʪʦʤ; 

18) ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ ʠ ʙʠʟʥʝʩ-ʨʘʜʘʨ rʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʠʩʪʝʤʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʢʣʘʜʩʢʦʤʫ ʫʯʝʪʫ, ʨʘʩʯʝʪʫ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʩʠʩʪʝʤʘʤʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʦʪʯʝʪʥʦʩʪʠ ʠ ʪ.ʜ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʧʦʣʥʳʡ ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ 

ʮʝʭʦʤ, ʦʪ ʚʚʦʜʘ ʟʘʢʘʟʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʳʭ ʟʘʜʘʥʠʡ 

ʨʘʙʦʯʠʤ ï ʜʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʥʝʥʠʷ ʧʦʩʪʨʦʝʥʥʦʛʦ ʩʠʩʪʝʤʦʡ ʧʣʘʥʘ ʯʝʨʝʟ 

ʪʝʨʤʠʥʘʣʳ ʨʘʙʦʯʠʭ. 
 

5.3 ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

 

ʉʠʩʪʝʤʘ Smart Factory ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʢʦʥʮʝʧʮʠʶ ʚʠʨʪʫʘʣʴʥʦʛʦ ʨʳʥʢʘ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʘʪʳʚʝʪʩʷ ʦʥʪʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʟʥʘʥʠ ̫ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʧʠʩʳʚʘʪʴ ʤʦʜʝʣʠ 

ʩʠʪʫʘʮʠʡ (ʩʮʝʥ), ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ʆʥʪʦʣʦʛʠʷ (Ontology) ï ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʤʦʜʝʣʴ ʟʥʘʥʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʠʣʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʀʤʝʶʪʩʷ ʙʘʟʦʚʳʝ 

ʦʥʪʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʦʧʦʣʥʷʪʴʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʜʣʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʥʷʪʠʷʤʠ ʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʨʘʩʰʠʨʝʥʠʷʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʥʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʚrʜʝʣʷʶʪʩʷ ʪʨʠ ʫʨʦʚʥʷ ʦʧʠʩʘʥʠʡ:  çʦʥʪʦʣʦʛʠʷè ï çʤʦʜʝʣʴ (ʧʨʝʜʧʨʠʷʪʠʷ)è 

ï çʩʠʪʫʘʮʠʷ (ʩʮʝʥʘ) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠè. 

ʆʥʪʦʣʦʛʠʷ ʦʧʠʩʳʚʘʝʪ ʧʦʥʷʪʠʷ ʠ ʦʪʥʦʰʝʥʠʷ (ʢʘʢ ʪʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ), 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʶʙʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ.  

ʌʨʘʛʤʝʥʪ ʦʥʪʦʣʦʛʠʠ ʩʙʦʨʦʯʥʦʛʦ ʮʝʭʘ ʬʘʙʨʠʢʠ ʧʨʠʚʝʜʝʥ ʥʘ ʈʠʩ. 15. 
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ʈʠʩʫʥʦʢ 15 ï ʌʨʘʛʤʝʥʪ ʦʥʪʦʣʦʛʠʠ ʩʙʦʨʦʯʥʦʛʦ ʮʝʭʘ ʬʘʙʨʠʢʠ 

 

ʄʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʫʩʪʦʡʯʠʚʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʲʝʢʪʦʚ, 

ʫʧʨʦʱʘʶɦ ʠʝ ʩʦʟʜʘʥʠʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʦʧʠʩʘʥʠʡ ʩʮʝʥ ʠ ʩʠʪʫʘʮʠʡ. 

ʅʘʧʨʠʤʝʨ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʞʜʳʡ ʨʘʟ ʦʧʠʩʳʚʘʪʴ ʧʘʨʢ ʩʪʘʥʢʦʚ ʠ 

ʩʧʠʩʦʢ ʨʘʙʦʯʠʭ ʥʝʢʦʪʦʨʦʛʦ ʮʝʭʘ ï ʜʦʩʪʘʪʦʯʥʦ ʩʦʭʨʘʥʷʪʴ ʵʪʠ ʩʚʝʜʝʥʠʷ ʚ 

ʤʦʜʝʣʠ ʮʝʭʘ. 

ʉʠʪʫʘʮʠʷ (ʩʮʝʥʘ) ʦʧʠʩʳʚʘʝʪ ʵʢʟʝʤʧʣʷʨʳ ʧʦʥʷʪʠʡ ʠ ʦʪʥʦʰʝʥʠʡ ʚ 

ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʥʘʙʦʨ ʬʘʢʪʦʚ), ʢʘʢ ʤʛʥʦʚʝʥʥʘʷ çʬʦʪʦʛʨʘʬʠè̫ 

ʩʠʪʫʘʮʠʠ ʥʘ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʆʥʪʦʣʦʛʠʷ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʪʠʧʘʭ ʩʪʘʥʢʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʨʘʙʦʯʠʭ, ʪʠʧʘʭ ʧʨʦʜʫʢʮʠʠ, ʢʣʘʩʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʪ.ʧ. ʄʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʤʝʱʝʥʠʡ ʮʝʭʘ, 

ʢʦʥʢʨʝʪʥʳʝ ʩʧʠʩʢʠ ʩʪʘʥʢʦʚ, ʩʦʩʪʘʚ ʨʘʙʦʯʠʭ ʠ ʛʨʘʬʠʢʠ ʠʭ ʨʘʙʦʪʳ. ʇʨʠʤʝʨ 

ʩʮʝʥʳ ʤʠʨʘ ʮʝʭʘ: ʨʘʙʦʯʠʡ ʌʀʆ ʚʳʧʦʣʥʷʝʪ ʟʘʢʘʟ 2231, ʠʩʧʦʣʴʟʫʷ ʩʪʘʥʦʢ 

1234 ʜʣʷ ʟʘʢʘʟʘ 3 ʠ ʪ.ʜ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʫʨʦʚʥ:̫ 

ʧʣʘʪʬʦʨʤʳ, ʧʨʦʜʫʢʪʘ, ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʣʦʞʝʥʠʷ (ʈʠʩ. 16). 
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ʈʠʩʫʥʦʢ 16 ï ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ çSmart Factoryè  

 

ʄʠʨ ʘʛʝʥʪʦʚ ʇɺ-ʩʝʪʠ (ʚʠʨʪʫʘʣʴʥʳʡ ʨʳʥʦʢ) ï ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʨʘʙʦʪʳ ʘʛʝʥʪʦʚ ʇɺ-ʩʝʪʠ, ʚ ʢʦʪʦʨʦʤ ʟʘʧʫʩʢʘʶʪʩʷ ʠ ʠʩʧʦʣʥʷʶʪʩʷ 

ʵʢʟʝʤʧʣʨ̫ʳ ʢʣʘʩʩʦʚ ʘʛʝʥʪʦʚ. ɸʛʝʥʪʳ ʤʦʛʫʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʠʩʧʦʣʥʷʶʱʝʡ 

ʩʠʩʪʝʤʳ ʩʦʟʜʘʚʘʪʴʩʷ ʠ ʫʥʠʯʪʦʞʘʪʴʩʷ ʚ ʤʠʨʝ, ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʤʠʨʝ, 

ʧʨʠʥʠʤʘʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʙʱʝʥʠʷ, ʦʙʨʘʱʘʪʴʩʷ ʚ ʩʮʝʥʫ ʜʣʷ ʯʪʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʟʘʧʠʩʚrʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʮʝʥʫ, ʧʦʜʧʠʩʳʚʘʪʴʩʷ ʥʘ ʩʦʙʳʪʠʷ 

ʠ ʧʦʣʫʯʘʪʴ ʫʚʝʜʦʤʣʝʥʠʷ ʠ ʪ. ʜ. 

ʀʩʧʦʣʥʷʶʱʘʷ ʩʠʩʪʝʤʘ ï ʧʦʜʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʘʩʠʥʭʨʦʥʥʦʝ 

ʚrʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʘʛʝʥʪʦʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ 

(ʜʠʩʧʝʪʯʝʨ ʘʛʝʥʪʦʚ) ʠ ʧʝʨʝʜʘʯʫ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʘʛʝʥʪ ʧʦʣʫʯʘʝʪ çʢʚʘʥʪè ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʦʙʳʪʠʡ ʠ ʜʘʣʝʝ ʚʦʟʚʨʘʱʘʝʪ 

ʫʧʨʘʚʣʝʥʠʶ ʜʠʩʧʝʪʯʝʨʫ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʘʛʝʥʪʦʚ, ʪ.ʝ. ʘʛʝʥʪʳ 

ʨʘʙʦʪʘʶʪ ʢʘʢ ʩʦʧʨʦʛʨʘʤʤʳ. ʏʘʩʪʴʶ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʠʥʩʧʝʢʪʦʨ 

ʘʛʝʥʪʦʚ ʠ ʞʫʨʥʘʣ ʧʝʨʝʛʦʚʦʨʦʚ ʘʛʝʥʪʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʚʩʝ ʩʦʦʙʱʝʥʠʷ 

ʤʝʞʜʫ ʥʠʤʠ. 
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ʆʯʝʨʝʜʴ ʩʦʙʳʪʠʡ ï ʧʦʜʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʢʦʧʣʝʥʠʝ 

ʩʦʙrʪʠʡ, ʧʨʠʭʦʜʷʱʠʭ ʠʟ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ. ʇʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʷʝʪʩʷ ʩʦʙʳʪʠʷʤʠ, ʧʨʠ ʢʘʞʜʦʤ 

ʩʦʙʳʪʠʠ ʩʦʭʨʘʥʝ̫ʪʩʷ ʤʝʪʢʘ ʚʨʝʤʝʥʠ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʨʷʜʦʢ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʡ ʚ ʩʠʩʪʝʤʫ ʥʘ ʦʙʨʘʙʦʪʢʫ, ʢʦʛʜʘ 

ʩʣʝʜʫʶʱʝʝ ʩʦʙʳʪʠʝ ʧʦʩʪʫʧʘʝʪ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʳʜʫʱʝʛʦ 

ʠʣʠ, ʥʝ ʦʞʠʜʘʷ ʵʪʦʛʦ ʩʠʛʥʘʣʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʙʠʨʘʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʩʦʙʳʪʠʷ ʠ ʪ.ʜ. 

ʉʮʝʥʘ ʤʠʨʘ ï ʦʩʥʦʚʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʩʠʪʫʘʮʠʠ ʚʦ ʚʥʝʰʥʝʤ ʤʠʨʝ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʫʪʦʯʥʷʪʴʩʷ ʯʝʨʝʟ ʦʥʪʦʣʦʛʠʶ. ʉʮʝʥʘ ʤʠʨʘ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʩʦʙʳʪʠʷʤʠ (ʚ 

ʪʦʤ ʯʠʩʣʝ, ʧʦʣʴʟʦʚʘʪʝʣʝʤ), ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚ 

ʚʦʩʧʨʠʷʪʠʠ ʩʠʪʫʘʮʠʠ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ. ʉʮʝʥʘ ʩʦʜʝʨʞʠʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʦʝ ʜʘʣʝʝ ʧʦʩʪʝʧʝʥʥʦ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩ ʫʯʝʪʦʤ ʧʦʩʪʫʧʘʶɦ ʠʭ ʩʦʙʳʪʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʩʮʝʥʘ ʩʦʜʝʨʞʠʪ ʥʦʚʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

(ʤʘʩʪʝʨʘ ʠ ʨʘʙʦʯʝʛʦ ʠ ʪ.ʜ.). 

ʉʮʝʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʥʪʦʣʦʛʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ʦʙʲʝʢʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ (ʈʠʩ. 17), ʩʚʷʟʳʚʘʶʱʠʭ ʟʘʢʘʟʳ 

ʠ ʦʧʝʨʘʮʠʠ, ʦʧʝʨʘʮʠʠ ʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʪ.ʜ.  

 

ʈʠʩʫʥʦʢ 17 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʮʝʥʳ 
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ɼʘʥʥʳʝ ʩʚʷʟʠ ʧʦʩʪʦʷʥʥʦ ʠʩʩʣʝʜʫʶʪʩʷ ʘʛʝʥʪʘʤʠ ʠ ʧʦʤʦʛʘʶʪ ʠʤ ʚ 

ʦʛʨʘʥʠʯʝʥʠʠ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʧʦʠʩʢʘ ʠ ʚ ʥʘʭʦʞʜʝʥʠʠ ʜʦʧʫʩʪʠʤʳʭ 

ʚʘʨʠʘʥʪʦʚ ʯʝʨʝʟ ʘʥʘʣʠʟ çʪʦʧʦʣʦʛʠʠè ʧʣʘʥʘ (ʩʚʷʟʦʢ ʦʧʝʨʘʮʠʡ). 

ʂʦʥʩʪʨʫʢʪʦʨ ʦʥʪʦʣʦʛʠʡ ï ʧʦʟʚʦʣʷʝʪ ʚʨʫʯʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʥʘʯʘʣʴʥʫʶ ʩʮʝʥʫ ʠʣʠ ʚʥʦʩʠʪʴ ʚ ʥʝʝ ʠʟʤʝʥʝʥʠʷ ʚ ʭʦʜʝ ʨʘʙʦʪʳ. 

ɹʠʙʣʠʦʪʝʢʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ï ʩʦʜʝʨʞʘʪ ʙʘʟʦʚʳʝ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʢʣʘʩʩʦʚ 

ʘʛʝʥʪʦʚ ʇɺ-ʩʝʪʠ ʠ ʠʭ ʧʝʨʝʛʦʚʦʨʳ ʥʘ ʚʠʨʪʫʘʣʴʥʦʤ ʨʳʥʢʝ (ʥʘʧʨʠʤʝʨ, 

ʚʳʷʚʣʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥ ʧʝʨʝʢʨʳʪʠʷ, ʨʘʩʯʝʪ ʩʜʚʠʛʦʚ ʠ 

ʪ.ʧ.), ʜʦʩʪʫʧ ʢ ʩʮʝʥʝ, ʩʦʜʝʨʞʘʱʝʡ ʬʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʩʠʪʫʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʦʪʨʘʙʦʪʢʫ ʢʨʠʪʝʨʠʝʚ, ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʘʛʝʥʪʦʚ, ʨʘʩʯʝʪʳ 

ʤʠʢʨʦʵʢʦʥʦʤʠʢʠ ʠ ʧʦʜʜʝʨʞʢʠ ʩʯʝʪʦʚ ʘʛʝʥʪʦʚ. 

ɹʘʟʘ ʜʘʥʥʳʭ ï ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʠʩʭʦʜʥʳʝ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʩʮʝʥʳ, ʘ ʪʘʢʞʝ ʩʮʝʥʳ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʢʦʤʧʦʥʝʥʪʳ ʠʥʪʝʛʨʘʮʠʠ ï 

ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʥʘʧʨʠʤʝʨ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʘʪʝʨʠʘʣʘʭ ʠ ʪ.ʜ. 

 

5.4. ʀʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩʦʟʜʘʥ ʨʷʜ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ (ɸʈʄʦʚ), ʨʝʘʣʠʟʫʶʱʠʭ ʧʦʣʥʳʡ ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʠʝʤ 

ʟʘʢʘʟʦʚ. 

ʇʨʠʤʝʨʳ ʦʩʥʦʚʥʳʭ ʵʢʨʘʥʦʚ ɸʈʄʦʚ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ rʥʘ ʈʠʩ. 

18-21.  

ɺ ʩʠʩʪʝʤʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʟʘʢʘʟʳ ʮʝʭʘ, ʩ ʪʝʢʫʱʠʤ ʩʪʘʪʫʩʦʤ ʠ 

ʨʘʟʣʠʯʥʳʤʠ ʬʠʣʴʪʨʘʤʠ ʜʣʷ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʈʠʩ. 18).  

ʊʠʧʦʚʳʝ ʩʪʘʪʫʩʳ ʟʘʢʘʟʦʚ: ʥʝ ʥʘʯʘʪ, ʧʣʘʥʠʨʫʝʪʩʷ, ʥʘʯʘʪ, ʚʳʧʦʣʥʝʥ, ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ, ʦʩʪʘʥʦʚʣʝʥ, ʟʘʜʝʨʞʠʚʘʝʪʩʷ, ʦʪʣʦʞʝʥ ʠ ʪ.ʜ.   

ʆʯʝʨʝʜʴ ʩʦʙʳʪʠʡ (ʈʠʩ. 19) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʚʦʜʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʦʚʳʭ ʩʦʙʳʪʠʷʭ ʠ ʟʘʧʫʩʢʘʪʴ ʧʨʦʮʝʩʩ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʚʚʦʜ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ ʟʘʢʘʟʘ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʛʦ 

ʦʪʦʙʨʘʞʝʥʳ ʩʣʝʚʘ.  
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ʈʠʩʫʥʦʢ 18 ï ʆʪʦʙʨʘʞʝʥʠʝ ʟʘʢʘʟʦʚ ʮʝʭʘ 

 

ʈʠʩʫʥʦʢ 19 ï ʆʧʠʩʘʥʠʝ ʠʟʜʝʣʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʟʘʢʘʟ, ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 
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ʈʠʩʫʥʦʢ 20 ï ʈʝʟʫʣʴʪʘʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ ʮʝʭʫ 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 21 ï ʊʝʨʤʠʥʘʣ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʦʝ 

ʟʘʜʘʥʠʝ 

 

 ʂʦʤʙʠʥʘʮʠʷ ʜʠʘʛʨʘʤʤ ɻʘʥʪʘ ʠ ʇʝʨʪʘ ʧʦʢʘʟʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʦʧʝʨʘʮʠʷʤʠ ʧʦ ʩʙʦʨʢʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʣʶʙʫʶ ʦʧʝʨʘʮʠʶ ʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ çdrag and dropè ʧʝʨʝʪʘʱʠʪʴ ʝʝ ʩ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ  ʥʘ 

ʜʨʫʛʦʛʦ, ʦʙʲʝʜʠʥʷʪʴ ʠʣʠ ʨʘʟʜʝʣʷʪʴ ʦʧʝʨʘʮʠʠ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʣʘʥ ʧʦ 

ʩʦʙʳʪʠʶ, ʯʪʦ ʚʳʟʦʚʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʮʝʧʴ ʠʟʤʝʥʝʥʠʡ 

ʚʦ ʚʩʝʤ ʧʣʘʥʝ. ɽʩʣʠ ʨʘʙʦʪʥʠʢ ʥʝ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʳʭ ʥʘʚʳʢʦʚ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ, ʚ ʩʣʫʯʘʝ ʟʘʜʝʨʞʝʢ ʠʣʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ, ʩʠʩʪʝʤʘ 

ʚʳʜʝʣʠʪ ʵʪʫ ʦʧʝʨʘʮʠʶ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʠ ʚʳʜʘʩʪ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʝ 

ʩʦʦʙʱʝʥʠʝ ʧʦʣʟɹʦʚʘʪʝʣʶ 

ʅʦʚʘʷ ʚʝʨʩʠʷ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʣʘʥʰʝʪʘʤʠ 

ʤʘʩʪʝʨʦʚ ʠ ʪʝʨʤʠʥʘʣʘʤʠ ʨʘʙʦʯʠʭ. 
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5.5. ʆʧʨʝʜʝʣʝʥʠʝ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʝʩʫʨʩʦʚ 

 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʨʘʙʦʯʠʤ ʥʘ ʠʩʧʦʣʥʝʥʠʝ, ʧʨʠʩʫʱʠʝ 

ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ.  

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʛʦʪʦʚʥʦʩʪʴ ʢ ʥʘʯʘʣʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʦʧʝʨʘʮʠʠ, ʛʜʝ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ (ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʠʷʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠʟʜʝʣʠʷ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ, ʯʪʦ 

ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʘʣʛʦʨʠʪʤʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʨʘʙʦʯʠʭ ʩ ʫʯʝʪʦʤ ʠʭ 

ʢʚʘʣʠʬʠʢʘʮʠʡ, ʦʧʳʪʘ ʠ ʥʘʚʳʢʦʚ. ʂʨʦʤʝ ʢʦʜʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʨʘʟʨʷʜʘ, ʧʨʠ 

ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʊʘʢ, ʦʙʳʯʥʦ ʞʝʣʘʪʝʣʴʥʦ, 

ʯʪʦʙʳ ʚʩʝ ʦʜʥʦʪʠʧʥʳʝ ʦʧʝʨʘʮʠʠ ʦʜʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʥʘʧʨʠʤʝʨ, ʩʣʝʩʘʨʥʳʝ) ʧʣʘʥʠʨʦʚʘʣʠʩʴ ʦʜʥʦʤʫ ʨʘʙʦʯʝʤʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʦʥ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ, ʣʫʯʰʝ ʟʥʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʩʣʦʞʥʦʛʦ 

ʠʟʜʝʣʠʷ ʠ ʤʦʞʝʪ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʦʧʝʨʘʮʠʷʭ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʪʦʯʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ ʥʘʯʘʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢʦʝ ʧʨʘʚʠʣʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʙʨʘʢ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚʳʧʦʣʥʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʠʷ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʣʷ ʨʝʩʫʨʩʦʚ, ʥʘʧʨʠʤʝʨ, ʯʪʦ 

ʢʦʥʢʨʝʪʥʳʡ ʨʘʙʦʯʠʡ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʝʪ ʧʣʦʩʢʦʰʣʠʬʦʚʘʣʴʥʫʶ ʦʧʝʨʘʮʠʶ, 

ʘ ʢʨʫʛʣʦʰʣʠʬʦʚʘʣʴʥʫʶ ʜʝʣʘʝʪ ʭʫʞʝ.  

ɼʣʷ ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʥʝʩʢʦʣʴʢʦ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠ, ʚ ʩʣʫʯʘʝ ʩʦʚʧʘʜʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʩʦ ʟʥʘʯʝʥʠʷʤʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʣʘʥʠʨʫʝʤʦʡ ʦʧʝʨʘʮʠʠ, 

ʧʨʠʦʨʠʪʝʪ ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ. ɼʣʷ 

ʨʝʩʫʨʩʦʚ ʫʢʘʟʳʚʘʶʪʩʷ ʢʘʢ ʩʚʦʡʩʪʚʘ, ʧʦʚʳʰʘʶʱʠʝ ʵʪʦʪ ʧʨʠʦʨʠʪʝʪ, ʪʘʢ ʠ 

ʧʦʥʠʞʘʶʱʠʝ. 

ɿʘʧʦʣʥʝʥʠʝ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ ʠʤʝʶʱʠʭʩʷ ʩʚʦʡʩʪʚ ʨʝʩʫʨʩʦʚ. ʅʘʧʨʠʤʝʨ, ʫ ʨʘʙʦʯʝʛʦ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʦʥʪʦʣʦʛʠʯʝʩʢʦʤ ʩʚʦʡʩʪʚʝ ʤʘʨʢʘ ʤʘʪʝʨʠʘʣʘ, ʩ ʢʦʪʦʨʦʡ ʦʥ 

ʨʘʙʦʪʘʝʪ. ɽʩʣʠ ʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ 

ʧʣʘʥʠʨʫʝʤʘʷ ʦʧʝʨʘʮʠʷ, ʟʘʜʘʥ ʤʘʪʝʨʠʘʣ ʩ ʫʢʘʟʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʤʘʨʢʠ ʚ ʨʘʩʧʠʩʘʥʠʠ, ʧʨʠʦʨʠʪʝʪ ʵʪʦʛʦ ʨʘʙʦʯʝʛʦ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʙʫʜʝʪ 

ʧʦʚʳʰʝʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʢʨʦʤʝ ʢʦʜʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʨʘʟʨʷʜʘ ʨʘʙʦʯʠʭ (ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ), ʫʯʠʪʳʚʘʁ ʪʩʷ 

ʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʙʦʯʠʭ ʠ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʦʟʜʘʚʘʝʤʳʭ ʨʘʩʧʠʩʘʥʠʡ. 

ʌʨʘʛʤʝʥʪ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʨʠʚʝʜʝʥ ʥʘ ʈʠʩ. 22. 
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ʈʠʩʫʥʦʢ 22 ï ʌʨʘʛʤʝʥʪ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 

 

ʇʨʠʤʝʨ ʦʧʠʩʘʥʠʷ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 

Defect ï ʦʧʠʩʘʥʠʝ ʙʨʘʢʘ: 

- id ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

- detail ï ʩʩʳʣʢʘ ʥʘ ʩʣʦʤʘʥʥʫʶ ʜʝʪʘʣʴ,  

- author ï ʩʩʳʣʢʘ ʥʘ ʨʘʙʦʯʝʛʦ, ʧʨʦʠʟʚʝʜʰʝʛʦ ʙʨʘʢ,  

- cause ï ʩʩʳʣʢʘ ʥʘ ʧʨʠʯʠʥʫ ʙʨʘʢʘ, 

- causeJob ï ʩʩʳʣʢʘ ʥʘ ʨʘʙʦʪʫ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʩʣʫʯʠʣʩʷ ʙʨʘʢ,  

- defectType ï ʪʠʧ ʙʨʘʢʘ (ʠʩʧʨʘʚʠʤʳʡ, ʥʝʠʩʧʨʘʚʠʤʳʡ),  

- detected ï ʜʘʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʨʘʢʘ,  

- handled ï ʙʳʣʠ ʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʜʝʡʩʪʚʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʜʝʬʝʢʪʘ,  

- quantity ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʨʝʞʜʝʥʥʳʭ ʜʝʪʘʣʝʡ,  

- stage ï ʩʪʘʜʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʜʝʬʝʢʪ (ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, 

ʧʨʠʝʤʢʘ ʧʨʦʜʫʢʪʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ),  

- description ï ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʝʬʝʢʪʝ. 

DefectCause ï ʧʨʠʯʠʥʘ ʙʨʘʢʘ:  

- id ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

- name ï ʥʘʠʤʝʥʦʚʘʥʠʝ. 

Detail ï ʦʧʠʩʘʥʠʝ ʜʝʪʘʣʠ:  
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- id ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

- areaSquare ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ, 

- assemblyUnit ï ʜʝʪʘʣʴ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʜʘʥʥʫʶ ʜʝʪʘʣʴ, 

- defects ï ʩʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ, 

- department ïʮʝʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʚʳʧʫʩʢ ʜʝʪʘʣʠ, 

- distributed ï ʜʘʪʘ ʚʳʧʫʩʢʘ ʜʝʪʘʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ,  

- dueDate ï ʜʘʪʘ, ʢʦʛʜʘ ʜʝʪʘʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʘ,  

- jobs ï ʩʧʠʩʦʢ ʨʘʙʦʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʘʣʠ,  

- materialRequirements ï ʩʧʠʩʦʢ ʪʨʝʙʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ,  

- onePerOrder ï ʧʦʢʘʟʳʚʘʝʪ, ʟʘʜʘʝʪʩʷ ʣʠ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʜʣʷ ʟʘʢʘʟʘ 

ʠʣʠ ʜʣʷ ʜʨʫʛʦʡ ʜʝʪʘʣʠ,  

- order ï ʩʩʳʣʢʘ ʥʘ ʟʘʢʘʟ, ʚ ʢʦʪʦʨʦʤ ʪʨʝʙʫʝʪʩʷ ʜʝʪʘʣʴ,  

- plannedLabour ï ʦʙʱʘ̫ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, 

- quantity ï ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ,  

- quantityType ï ʨʘʟʤʝʨʥʦʩʪʴ (ʥʘʙʦʨ, ʰʪʫʢʘ),  

- sourceType ï ʛʜʝ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʴ (ʩʪʘʥʜʘʨʪʥʘʷ, ʧʨʦʢʪʠʨʦʚʢʘ, ʢʫʧʣʝʥʘ, 

ʠʤʝʝʪʩʷ, ʩʣʦʤʘʥʘ),  

- subDetails ï ʩʧʠʩʦʢ ʚʥʫʪʨʝʥʥʠʭ ʜʝʪʘʣʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʙʦʨʢʠ,  

- technology ï ʩʩʳʣʢʘ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʘʣʠ,  

- technologyApproved ï ʜʘʪʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ (ʥʘʧʨʠʤʝʨ, 

ʟʘʢʘʟʯʠʢʦʤ),  

- technologySelected ï ʜʘʪʘ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  
 

5.6. ʈʦʣʠ ʠ ʨʝʛʣʘʤʝʥʪ rʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ  

 

ɺ ʨʘʤʢʘʭ ʄɸʉ çSmart Factoryè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ  ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʮʝʭʦʤ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ (ʨʦʣʠ) ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

- ʧʦʜʛʦʪʦʚʠʪʝʣʴ ï ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʆʋʊʇʇ), 

- ʪʝʭʥʦʣʦʛ, 

- ʥʦʨʤʠʨʦʚʱʠʢ, 

- ʤʘʩʪʝʨ (ʥʘʯʘʣʴʥʠʢ ʫʯʘʩʪʢʘ), 

- ʠʥʞʝʥʝʨ (ʜʠʩʧʝʪʯʝʨ) ʧʣʘʥʦʚʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʙʶʨʦ (ʇɼɹ), 

- ʢʦʥʪʨʦʣʝʨ ʦʪʜʝʣʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ (ʆʊʂ), 

- ʩʦʪʨʫʜʥʠʢ ʙʶʨʦ ʪʨʫʜʘ ʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ (ɹʊɿ). 

ɿʘʜʘʯʘ ʉʦʪʨʫʜʥʠʢʘ ʆʋʊʇʇ ï ʚʚʦʜ ʚ ʄɸʉ ʟʘʜʘʥʠʡ ʜʣʷ ʮʝʭʘ ʠ 

ʘʢʪʫʘʣʠʟʘʮʠʷ ʧʝʨʝʯʥʷ ʟʘʢʘʟʦʚ.  

ɿʘʜʘʯʘ ʊʝʭʥʦʣʦʛʘ ï ʚʚʦʜ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʩʝʭ ʜʝʪʘʣʝʡ 

ʧʦ ʢʘʞʜʦʤʫ ʟʘʢʘʟʫ, ʚʳʙʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʜʝʪʘʣʝʡ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ (ɼʉɽ) ʟʘʢʘʟʦʚ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʙʨʘʢʦʚʘʥʥʳʭ ɼʉɽ.  
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ɿʘʜʘʯʘ ʅʦʨʤʠʨʦʚʱʠʢʘʚ ï ʧʨʦʩʪʘʚʠʪʴ ʥʦʨʤʳ ʫ ʧʨʦʨʘʙʦʪʘʥʥʳʭ 

ʊʝʭʥʦʣʦʛʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɿʘʜʘʯʘ ʄʘʩʪʝʨʘ ï ʢʦʥʪʨʦʣʴ ʧʦʩʪʨʦʝʥʥʦʛʦ ʩʠʩʪʝʤʦʡ ʨʘʩʧʠʩʘʥʠʷ, 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʝʛʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠ ʨʘʩʧʝʯʘʪʢʘ ʥʘʨʷʜʦʚ ʧʦ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʤʫ ʨʘʩʧʠʩʘʥʠʶ. 

ɿʘʜʘʯʘ ʀʥʞʝʥʝʨʘ (ɼʠʩʧʝʪʯʝʨʘ) ʇɼɹ ï ʢʦʥʪʨʦʣʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘʤʠ (ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ɼʉɽ ʫʞʝ ʦʙʝʩʧʝʯʝʥʦ ʤʘʪʝʨʠʘʣʦʤ, ʣʠʙʦ 

ʧʨʦʩʪʘʚʣʝʥʠʝ ʜʘʪʳ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʥʫʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʢʘʞʜʦʡ ɼʉɽ ʠʟ ʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʣʘʥʘ), ʚʥʝʩʝʥʠʝ ʜʘʥʥʳʭ ʧʦ 

ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʫʩʣʫʛʘʤ ʦʪ ʮʝʭʦʚ-ʩʤʝʞʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʥʪ̫ʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʚʳʜʘʯʠ ʚ ʩʣʫʯʘʝ ʝʸ ʠʟʤʝʥʝʥʠʷ. 

ɿʘʜʘʯʘ ʂʦʥʪʨʦʣʝʨʘ ʆʊʂ ï ʢʦʥʪʨʦʣʴ ʛʦʜʥʦʩʪʠ ʦʪʤʝʪʦʢ. 

ɿʘʜʘʯʘ ʉʦʪʨʫʜʥʠʢʘ ɹʊɿ ï ʢʦʥʪʨʦʣʴ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʦ 

ʧʦʣʫʯʝʥʥʳʤ ʥʘʨʷʜʘʤ. 

ʆʙʱʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çSmart Factoryè ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩ. 23.  

ʈʝʛʣʘʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çSmart Factoryè ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʧʨʠʤʝʨʝ ʆɸʆ çʂʫʟʥʝʮʦʚè, ʦʜʥʦʛʦ ʠʟ ʚʝʜʫʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʩʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʨʝʤʦʥʪʫ ʘʚʠʘʮʠʦʥʥʳʭ ʠ ʨʘʢʝʪʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ (ʈʠʩ. 24). 

ɼʘʥʥʳʡ ʨʝʛʣʘʤʝʥʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʘʥ ʚ [29].  

 

ʈʠʩʫʥʦʢ 23 ï ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çSmart Factoryè c ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 
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ʈʠʩʫʥʦʢ 24 ï ʈʝʛʣʘʤʝʥʪ ʨʘʙʦʪ ʚ ʩʠʩʪʝʤʘʭ ɸʉʋ çʂʫʟʥʝʮʦʚè ʠ ʄɸʉ 

çSmartFactoryè 

ʆʙʱʠʡ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ: 

1) ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʟʘʢʘʟ ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʠ ʜʘʥʥʳʝ ʧʦ ʥʝʤʫ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʟʘʥʦʩʷʪʩʷ ʚ ɸʉʋ çʂʫʟʥʝʮʦʚè 

ʜʠʩʧʝʪʯʝʨʘʤʠ ʇʣʘʥʦʚʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʦʪʜʝʣʘ (ʇɼʆ). 

2) ɼʘʥʥʳʝ ʧʦ ʥʦʚʦʤʫ ʦʞʠʜʘʝʤʦʤʫ ʟʘʢʘʟʫ ʚʚʦʜʷʪʩʷ ʜʠʩʧʝʪʯʝʨʘʤʠ ʇɼʆ ʚ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥʠʨʦʚʱʠʢ, ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʢʦʧʠʠ ʪʝʢʫʱʝʛʦ ʧʣʘʥʘ, 

ʜʣʷ ʧʨʦʙʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʥʘ 

ʫʞʝ ʧʨʠʥʷʪʳʝ ʟʘʢʘʟʳ. 

3) ɽʩʣʠ ʟʘʢʘʟ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʨʘʟʤʝʱʝʥ, ʟʘʢʘʟ ʟʘʧʫʩʢʘʝʪʩʷ 

ʜʠʩʧʝʪʯʝʨʘʤʠ ʇɼʆ ʚ ʨʘʙʦʯʫʶ ʚʝʨʩʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʱʠʢʘ, 

ʢʦʪʦʨʳʡ ʩʪʨʦʠʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʙʦʪ ʧʦ ʮʝʭʘʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʚ ɸʉʋ çʂʫʟʥʝʮʦʚè (ʚ ʩʪʘʪʫʩʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʤʝʱʝʥ). 

4) ʀʟ ɸʉʋ çʂʫʟʥʝʮʦʚè ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʇɼɹ ʮʝʭʦʚ, ʢʦʪʦʨʳʝ ʚ ʨʘʤʢʘʭ 
ʟʘʢʘʟʘ ʬʦʨʤʠʨʫʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʝʪʘʣʷʭ ʠ ʫʟʣʘʭ ʚ ʆʂʇ çɸʉʋ 

ʂʫʟʥʝʮʦʚè: ʩʙʦʨʦʯʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʤ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʤ, 

ʤʝʭʘʥʠʯʝʩʢʠʝ ï ʎʝʥʪʨʘʣʴʥʦʤʫ ʩʢʣʘʜʫ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ (ʎʉɻɼ) ʠ ʪ.ʜ. 

ʕʪʠ ʜʘʥʥʳʝ ʟʘʪʝʤ ʧʝʨʝʜʘʶʪʩʷ ʚ ʄɸʉ çSmartFactoryè ʯʝʨʝʟ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʪʨʠʛʛʝʨʳ (ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). 

5) ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʜʝʪʘʣʝʡ ʚ ʮʝʭ ʚ ɸʉʋ çʂʫʟʥʝʮʦʚè ʇʣʘʥʦʚʦ-

ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʙʶʨʦ (ʇɼɹ) ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʧʦʣʫʯʝʥʠʝ.  

ʕʪʠ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʄɸʉ çSmartFactoryè ʥʘ ʪʨʠʛʛʝʨʘʭ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ 

ʨʘʙʦʯʠʤ. 
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6) ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʙʶʨʦ ʮʝʭʘ (ʊɹʎ) ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʥʘ ɼʉɽ, ʧʦ ʢʦʪʦʨʳʤ ʥʝʪ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʚʥʦʩʠʪ ʜʘʥʥʳʝ ʚ 16-  ʁ

ʚʝʨʩʠʶ ʪʝʭʥʦʣʦʛʠʠ ɸʉʋ çʂʫʟʥʝʮʦʚè. 

7) ɹʶʨʦ ʪʨʫʜʘ ʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ (ɹʊʠɿ) ʨʘʩʩʯʠʪʳʚʘʝʪ ʥʦʨʤʳ ʚʨʝʤʝʥʠ, 
ʫʢʘʟʳʚʘʝʪ ʩʧʝʮʠʘʣʴʥʦʩʪʴ, ʨʘʟʨʷʜ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ. ʇʦ ʟʘʚʝʨʰʝʥʠʶ 

ʜʘʥʥʳʝ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ ʧʝʨʝʜʘʶʪʩʷ ʚ ʄɸʉ 

çSmartFactoryè ʥʘ ʪʨʠʛʛʝʨʘʭ. 

8) ʇɼɹ ʮʝʭʘ ʟʘʧʫʩʢʘʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ (ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʝ) ʦʧʝʨʘʪʠʚʥʦʛʦ 
ʧʣʘʥʘ ʮʝʭʘ ʚ ʮʝʣʦʤ ʩ ʫʯʝʪʦʤ ʥʦʚʦʛʦ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʡ ʫʪʚʝʨʞʜʘʝʪʩʷ 

ʥʘʯʘʣʴʥʠʢʦʤ ʮʝʭʘ. 

9) ʈʝʟʫʣʴʪʘʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʮʝʭʘ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩʦ ʩʤʝʞʥʳʤʠ ʮʝʭʘʤʠ ʠ, ʚ 

ʩʣʫʯʘʝ ʫʩʧʝʭʘ, ʨʝʟʫʣʴʪʘʪ (ʧʦʣʫʯʝʥʥʳʝ ʜʘʪʳ ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ, 

ʪʨʝʙʫʝʤʦʝ ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʠ ʥʦʨʤʦ-ʯʘʩʦʚ) ʦʪʜʘʝʪʩʷ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ 

ʧʣʘʥʠʨʦʚɦ ʠʢ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʙʱʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʧʨʠʷʪʠʷ.  

10) ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʛʦ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʧʣʘʥʘ ʮʝʭʘ ʤʘʩʪʝʨ ʮʝʭʘ ʚ 

ʄɸʉ SmartFactory ʝʞʝʜʥʝʚʥʦ ʢʦʨʨʝʢʪʠʨʫʝʪ ʧʨʝʜʣʘʛʘʝʤʦʝ ʩʤʝʥʥʦ-

ʩʫʪʦʯʥʦʝ ʟʘʜʘʥʠʝ (ʉʉɿ) ʠ ʫʪʚʝʨʞʜʘʝʪ ʝʛʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʙʦʯʠʤ ʠʣʠ, ʚ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʤ ʩʣʫʯʘʝ, ʬʦʨʤʠʨʫʝʪ ʥʦʚʦʝ ʉʉɿ ʥʘ ʩʨʦʯʥʳʝ ʨʘʙʦʪʳ. 

11) ʈʘʙʦʯʠʡ ʧʦʣʫʯʘʝʪ ʟʘʜʘʥʠʝ ʦʪ ʤʘʩʪʝʨʘ ʥʘ ʪʝʨʤʠʥʘʣʝ ʄɸʉ 

çSmartFactoryè ʠʣʠ ʚ ʙʫʤʘʞʥʦʤ ʚʠʜʝ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ 

ʈʘʙʦʯʠʡ ʜʝʣʘʝʪ ʦʪʤʝʪʢʠ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ ʥʘ ʪʝʨʤʠʥʘʣʝ, ʣʠʙʦ 

ʚʦʟʚʨʘʱʘʝʪ ʤʘʩʪʝʨʫ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʦʝ ʟʘʜʘʥʠʝ ʩ ʦʪʤʝʪʢʘʤʠ ʦ 

ʚʳʧʦʣʥʝʥʠʠ ʜʣʷ ʚʚʦʜʘ ʚ ʩʠʩʪʝʤʫ. 

12) ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʨʘʙʦʪʥʠʢʠ ɹʊʂ ʧʨʦʩʪʘʚʣʷʶʪ 

ʦʪʤʝʪʢʠ ʦ ʛʦʜʥʦʩʪʠ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʄɸʉ çSmartFactoryè. 

ɼʘʥʥʳʝ ʦ ʛʦʜʥʳʭ ʦʧʝʨʘʮʠʷʭ ʩ ʬʠʢʩʘʮʠʝʡ ʨʘʙʦʯʠʭ ʥʘ ʪʨʠʛʛʝʨʘʭ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ɸʉʋ çʂʫʟʥʝʮʦʚè. 

13) ʇʨʠ ʩʜʘʯʝ ʜʝʪʘʣʠ ʚ ʮʝʭ ʧʦʪʨʝʙʠʪʝʣʴ ʇɼɹ ʬʦʨʤʠʨʫʝʪ ʨʘʩʭʦʜʥʫʶ 
ʥʘʢʣʘʜʥʫʶ ʯʝʨʝʟ ʆʂʇ ʚ ɸʉʋ çʂʫʟʥʝʮʦʚè. ʕʪʠ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʄɸʉ çSmartFactoryè ʥʘ ʪʨʠʛʛʝʨʘʭ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʟʘʢʘʟʘ ʫ ʤʘʩʪʝʨʦʚ 

ʫʜʘʣʷʝʪʩʷ.  

14) ɼʘʥʥʳʝ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʧʘʥʝʣʠ ʥʘʯʘʣʴʥʠʢʘ ʮʝʭʘ ʄɸʉ çSmartFactoryè, ʦʪʢʫʜʘ ʚʝʜʝʪʩʷ ʦʙʱʠʡ 

ʢʦʥʪʨʦʣʴ ʭʦʜʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 

15) ʅʘʯʘʣʴʥʠʢ ʮʝʭʘ ʠ ʤʘʩʪʝʨʘ ʧʫʪʝʤ ʥʘʩʪʨʦʝʥʥʳʭ ʦʧʦʚʝʱʝʥʠʡ ʧʦʣʫʯʘʶʪ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʷʚʣʝʥʠʠ ʚʳʙʨʘʥʥʳʭ ʩʦʙʳʪʠʡ (ʥʘʯʘʣʦ ʠʣʠ ʟʘʚʝʨʰʝʥʠʝ 

ʨʘʙʦʪ, ʟʘʜʝʨʞʢʠ ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ ʦʯʝʨʝʜʴ ʩʦʙʳʪʠʡ ʠ 

ʨʝʛʫʣʷʨʥʦ ʟʘʧʫʩʢʘʁ ʪʩʷ ʥʘ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʝ. 

16) ɼʘʥʥʳʝ ʦ ʚʘʞʥʳʭ ʩʦʙʳʪʠʷʭ (ʥʘʧʨʠʤʝʨ, ʩʙʦʨʢʘʭ ʚʘʞʥʳʭ ʠʟʜʝʣʠʡ) 
ʧʦʩʪʫʧʘʶʪ ʚ ʇɼʆ ʟʘʚʦʜʘ ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʠʪʝʨʘʮʠʠ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʷ 

ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 
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ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʦʙʳʪʠʷ: 

- ʧʦʩʪʫʧʣʝʥʠʝ ʠʣʠ ʦʪʤʝʥʘ ʥʦʚʦʛʦ ʟʘʢʘʟʘ, 

- ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠʣʠ ʟʘʜʝʨʞʢʘ ʚʳʧʦʣʥʝʥʠʷ ʚʘʞʥʦʛʦ ʠʟʜʝʣʠʷ (ʟʘʢʘʟʘ), 

- ʚʝʨʦʷʪʥʦʩʪʴ ʠʣʠ ʬʘʢʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʩʪʦʷ, 

- ʧʨʦʛʥʦʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʙʳʪʢʘ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʨʝʩʫʨʩʦʚ ʩ ʫʯʝʪʦʤ 
ʟʘʢʘʟʦʚ, 

- ʧʨʦʛʥʦʟ ʦʧʦʟʜʘʥʠʡ ʧʦ ʚʘʞʥʦʤʫ ʟʘʢʘʟʫ, 

- ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʙʨʘʢʘ, 

- ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʥʦʨʤʘʭ, 

- ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʠʣʠ ʩʪʘʥʢʦʚ ʠʣʠ ʠʭ ʥʝʜʦʩʪʫʧʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʜʦʚʦʜʷʪʩʷ 

ʜʦ ʦʧʝʨʘʪʠʚʥʳʭ ʧʣʘʥʠʨʦʚʱʠʢʦʚ ʮʝʭʦʚ, ʠ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ, ʛʘʨʘʥʪʠʨʫʷ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʧʣʘʥʦʚ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʢʘʟʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʚʝʜʦʤʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʢʘʟʦʚ ʮʝʭʦʚ 

ʆʋʊʇʇ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʪʢʨʳʚʘʝʪ ʟʘʢʘʟʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʝʪʘʣʝʡ. ʈʘʟ ʚ ʤʝʩʷʮ ʠʟ ʵʪʠʭ ʟʘʢʘʟʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʧʣʘʥ ʥʘ 

ʧʨʦʨʘʙʦʪʢʫ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʡ ʜʦʩʪʫʧʝʥ ʜʣʷ ʇɼɹ ʮʝʭʘ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʅʘʯʘʣʴʥʠʢʦʤ ʮʝʭʘ ʚ ʇɼɹ ʩʨʝʜʠ ʟʘʢʘʟʦʚ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʧʣʘʥʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʥʫʪʨʠʮʝʭʦʚʳʝ ʧʨʠʦʨʠʪʝʪʳ, ʠʩʭʦʜʷ ʠʟ ʦʧʝʨʘʪʠʚʥʳʭ 

ʟʘʚʦʜʩʢʠʭ ʩʦʚʝʱʘʥʠʡ ʠ ʨʝʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʊʝʭʥʦʣʦʛʠ ʮʝʭʘ ʚ ʉʠʩʪʝʤʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʟʘʢʘʟʳ, ʜʣʷ ʢʘʞʜʦʛʦ 

ʟʘʢʘʟʘ ʬʦʨʤʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ ʠʟʜʝʣʠʷ (ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʨʪʝʞʘ) ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʪʝʭʥʦʣʦʛʠʶ. ɿʘʪʝʤ ʠʥʞʝʥʝʨʳ ʇɼɹ ʧʨʦʩʤʘʪʨʠʚʘʶʪ 

ʦʙʨʘʙʦʪʘʥʥʳʝ ʪʝʭʥʦʣʦʛʘʤʠ ʟʘʢʘʟʳ ʠ ʧʨʦʚʝʨʷʶʪ ʜʣʷ ʥʠʭ ʦʙʝʩʧʝʯʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʤ. ʀʟ ʟʘʢʘʟʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʝʪ ʚ 

ʥʘʣʠʯʠʠ, ʚ ʉʠʩʪʝʤʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚʝʜʦʤʦʩʪʴ ʧʦʪʨʝʙʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʝʯʘʪʳʚʘʝʪʩʷ ʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʫʧʨʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʥɹʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʥʘʙʞʝʥʠʷ ʠ ʢʦʤʧʣʝʢʪʘʮʠʠ. ɺ ʦʪʚʝʪ ʥʘ ʥʝʝ ʩʥʘʙʞʝʥʮʳ ʧʝʨʝʜʘʶʪ ʚ ʮʝʭ 

ʚʦʟʤʦʞʥʳʝ ʩʨʦʢʠ ʧʦʩʪʘʚʢʠ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʝ ʚʚʦʜʷʪʩʷ ʚ ʉʠʩʪʝʤʫ. ɿʘʪʝʤ 

ʠʥʞʝʥʝʨʳ ʧʦ ʥʦʨʤʠʨʦʚʘʥʠʶ ʪʨʫʜʘ ʚ Smart Factory ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʚʩʝ 

ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʪʝʭʥʦʣʦʛʦʤ ʠ ʦʙʝʩʧʝʯʝʥʥʳʝ ʚ ʇɼɹ ʟʘʢʘʟʳ (ʥʦʨʤʳ ʟʘʚʠʩʷʪ 

ʦʪ ʤʘʪʝʨʠʘʣʘ), ʨʘʩʩʯʠʪʳʚʘʶʪ ʪʨʫʜʦʚʳʝ ʥʦʨʤʘʪʠʚʳ ʥʘ ʢʘʞʜʫʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ (ʊʆ) ʠ ʚʥʦʩʷʪ ʠʭ ʚ ʉʠʩʪʝʤʫ (ʈʠʩ. 25). 
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ʈʠʩʫʥʦʢ 25 ï ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʠ 

 

ʇʦʩʣʝ ʥʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʳ ʚʳʜʘʶʪʩʷ ʤʘʩʪʝʨʫ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʣʘʥʠʨʫʶʪʩʷ ʚ ʉʠʩʪʝʤʝ, ʠʩʭʦʜʷ ʠʟ ʩʨʦʢʘ ʩʜʘʯʠ, ʦʙʱʝʛʦ ʧʨʠʦʨʠʪʝʪʘ ʧʦ 

ʠʟʜʝʣʠʶ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʦʨʠʪʝʪʘ ʥʘʯʘʣʴʥʠʢʘ ʮʝʭʘ. ʄʘʩʪʝʨʘ 

ʢʘʞʜʳʡ ʜʝʥʴ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʥʦʚʳʝ ʟʘʢʘʟʳ, ʢʦʨʨʝʢʪʠʨʫʶʪ ʨʘʩʧʠʩʘʥʠʝ 

(ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ) ʠ ʧʝʯʘʪʘʶʪ ʥʘʨʷʜʳ ʥʘ ʢʘʞʜʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʦʧʝʨʘʮʠʶ ʟʘʢʘʟʘ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ. ʇʦʣʫʯʠʚ ʥʘʨʷʜ, ʨʘʙʦʯʠʡ 

ʧʨʠʩʪʫʧʘʝʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ ʚ ʫʢʘʟʘʥʥʦʝ ʚʨʝʤʷ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʨʘʙʦʯʠʡ ʦʪʥʦʩʠʪ ʥʘʨʷʜ ʠ ʜʝʪʘʣʠ ʥʘ 

ʢʦʥʪʨʦʣʴʥʳʡ ʩʪʦʣ ʦʪʜʝʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ (ʆʊʂ), ʛʜʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʠ ʚ ʉʠʩʪʝʤʝ ʬʠʢʩʠʨʫʝʪʩʷ ʬʘʢʪ 

ʚʧrʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʠ ʛʦʜʥʦʩʪʴ ʜʝʪʘʣʠ. ɼʣʷ ʵʪʦʛʦ ʩʦʪʨʫʜʥʠʢ ʆʊʂ 

ʩʯʠʪʳʚʘʝʪ ʰʪʨʠʭ-ʢʦʜ ʩ ʥʘʨʷʜʘ ʩʢʘʥʝʨʦʤ ʰʪʨʠʭ-ʢʦʜʦʚ, ʚ ʉʠʩʪʝʤʝ 

ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʬʠʢʩʠʨʦʚʘʥʠʷ ʛʦʜʥʦʩʪʠ/ʙʨʘʢʘ, ʛʜʝ ʢʦʥʪʨʦʣʝʨ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ. 

ɿʘʢʘʟ ʚ ʉʠʩʪʝʤʝ ʩʯʠʪʘʝʪʩʷ ʚʳʧʦʣʥʝʥʥʳʤ, ʢʦʛʜʘ ʧʦʩʣʝʜʥʷʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʟʘʢʘʟʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘ ʆʊʂ ʟʘʚʝʨʰʝʥʥʦʡ. 

 
5.7. ɺʠʜʳ ʦʪʯʝʪʦʚ ʩʠʩʪʝʤʳ  

 

 ʅʘ ʨʠʩʫʥʢʘʭ 26-31 ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʦʪʯʝʪʦʚ ʠ ʙʠʟʥʝʩ-ʨʘʜʘʨʦʚ 

ʩʠʩʪʝʤʳ çSmart Factoryè. 
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ʈʠʩʫʥʦʢ 26 ï ʕʢʨʘʥ ʠʥʞʝʥʝʨʘ ʇɼɹ. ʇʨʦʩʤʦʪʨ ʟʘʢʘʟʦʚ ʮʝʭʘ 

 

 

ʈʠʩʫʥʦʢ 27 ï ʕʢʨʘʥ ʤʘʩʪʝʨʘ: ʟʘʛʨʫʟʢʘ ʨʘʙʦʯʠʭ 

 












































































































































































































































