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1. ʋʥʠʬʠʢʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ï ʦʩʥʦʚʘ 
ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳ-
ʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ  

ʏʘʩʪʦ ʣʶʜʷʤ ʧʨʠʭʦʜʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʢʘʢʠʝ-ʪʦ ʢʨʫʧʥʳʝ ʨʘʙʦʪʳ.  ʂʦʥʝʯʥʦ, 

ʩʘʤʳʡ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ï ʝʩʣʠ ʯʝʣʦʚʝʢ ʟʘʭʦʪʝʣ ʧʦʩʪʨʦʠʪʴ, ʥʘʧʨʠʤʝʨ, ʜʦʤ, ʩʘ-

ʤʦʣʝʪ, ʨʘʢʝʪʫ ʠʣʠ ʧʦʜʚʦʜʥʫʶ ʣʦʜʢʫ, ʦʥ ʟʥʘʝʪ, ʯʪʦ ʝʤʫ ʥʫʞʥʦ, ʚʩʝ ʧʨʦʜʫʤʳ-

ʚʘʝʪ, ʚʩʝ ʜʝʨʞʠʪ ʫ ʩʝʙʷ ʚ ʛʦʣʦʚʝ ʠ ʩʘʤ ʚʩʝ ʜʝʣʘʝʪ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ.  ʊʦʛʜʘ 

ʦʥ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʠ ʙʝʟ ʚʩʷʢʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʟʘ-

ʧʠʩʝʡ ʦ ʩʚʦʝʡ ʨʘʙʦʪʝ.  ʄʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ.  ʉʫ-

ʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ, ʥʝʧʦʩʠʣʴʥʳʭ ʜʣʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʠ 

ʣʶʜʠ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ.  ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʥʘʜ ʦʙʰʝʡ 

ʟʘʜʘʯʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ.  ʀʥʬʦʨʤʘʮʠʝʡ ʜʦʣʞʥʳ ʦʙ-

ʤʝʥʠʚʘʪʴʩʷ ʣʶʜʠ, ʩʦʚʤʝʩʪʥʦ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʚʳʧʦʣʥʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʨʘʙʦʪʳ 

(ʥʘʧʨʠʤʝʨ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʢʘʢʠʭ-ʪʦ ʠʟʜʝʣʠʡ: 

ʘʚʪʦʤʦʙʠʣʝʡ, ʩʘʤʦʣʝʪʦʚ, ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ, ʨʘʢʝʪ, ʪʝʣʝʚʠʟʦʨʦʚ, ʢʦʤʧʴʶʪʝʨʦʚ 

ʠ ʪ.ʜ.).  ʊʘʢ ʙʳʣʦ ʚʩʝʛʜʘ.  ʅʝʫʜʘʯʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʨʳʚʘ ʚʳʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʨʘʙʦʪʳ. 

ʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚ ʜʦ ʥʘʩ ʜʦʰʣʠ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʦʜʠʥ ʢʨʫʧʥʳʡ, ʢʘʢ ʪʝ-

ʧʝʨʴ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ, çʘʤʙʠʮʠʦʟʥʳʡè ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʝʢʪ ʥʝ ʫʜʘʣʩʷ 

ʠʤʝʥʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʫʯʘʩʪʥʠʢʠ ʥʝ ʩʤʦʛʣʠ ʥʘʣʘʜʠʪʴ ʚ ʭʦʜʝ ʩʦʚʤʝʩʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ.  ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɺʘʚʠʣʦʥ-

ʩʢʦʡ ʙʘʰʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚʦʟʥʠʢ ʦʪʥʶʜʴ ʥʝ ʚ XX ʚʝʢʝ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʣʶʜʠ ʟʘʥʠʤʘʶʪʩʷ ʜʘʚʥʦ.  ɿʘʜʦʣʛʦ ʜʦ ʧʦʷʚ-

ʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʚʦʟʥʠʢʣʠ ʧʦʥʷʪʠʷ çʟʘʧʠʩʴè, çʜʘʥʥʳʝè, çʩʤʳʩʣè, çʢʦʥ-

ʮʝʧʮʠʷè, çʦʪʦʙʨʘʞʝʥʠʝè, ʥʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴ-

ʰʠʥʩʪʚʫ ʣʶʜʝʡ ʦʙʳʯʥʦ ʫʜʘʚʘʣʦʩʴ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝ ʟʘʜʫʤʳʚʘ-

ʷʩʴ ʦ ʪʦʤ, ʢʘʢ ʦʥʠ ʵʪʦ ʜʝʣʘʶʪ, ʚʩʝ ʧʦʥʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʙʳʣʠ ʘʙʩʪʨʘʢʮʠʷʤʠ, ʠʥʪʝʨʝʩʥʳʤʠ ʪʦʣʴʢʦ ʫʟʢʦʤʫ ʢʨʫʛʫ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʬʠʣʦʩʦʬʦʚ, ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʣʠʥʛʚʠʩʪʦʚ. 

ɺʦʟʤʦʞʥʳ ʜʚʘ ʩʮʝʥʘʨʠʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʵʪʦʤ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʥʝʪ): 
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ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʉʦʚʤʝʩʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ 

ɸ ɹ 

 

ʈʠʩ.  1. ʉʮʝʥʘʨʠʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

 

ɿʜʝʩʴ ʚʩʝ ʚʠʜʥʦ ʠʟ ʩʭʝʤʳ.  ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ (ɸ) ʢʘʞʜʳʡ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʦʙ-

ʤʝʥʘ ʠʤʝʝʪ ʩʚʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ.  ʏʘʩʪʴʶ ʩʚʦʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʥ 

ʦʙʤʝʥʠʚʘʝʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤʠ ʠʟ ʧʘʨʪʥʝʨʦʚ, ʠ ʤʦʞʝʪ ʧʦʧʦʣʥʷʪʴ ʩʚʦʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʠʥʬʦʨʤʘʮʠʝʡ ʦʪ ʜʨʫʛʠʭ ʧʘʨʪʥʝʨʦʚ.  ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (ɹ) ʚʩʝ ʫʯʘʩʪ-

ʥʠʢʠ ʨʘʙʦʪʳ ʧʦʣʴʟʫʶʪʩʷ ʦʙʱʠʤ ʭʨʘʥʠʣʠʱʝʤ ʠʥʬʦʨʤʘʮʠʠ.  ʄʦʞʥʦ ʜʚʘ ʵʪʠʭ 

ʚʘʨʠʘʥʪʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʚʳʷʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ, ʩʨʘʚʥʠʪʴ.  ʊʦ, ʦ ʯʝʤ ʤʳ ʛʦʚʦʨʠʣʠ, ʢʘʩʘʝʪʩʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚʦʦʙʱʝ 

(ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʮʝʥʘʨʠʷ). 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʠ ʩ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʚʩʝ ʧʨʦʰʣʳʝ ʥʘʨʘ-

ʙʦʪʢʠ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʠʦʙʨʝʣʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʇʦʵʪʦʤʫ ʫʪʦʯʥʠʤ: ʚ ʜʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʤʧʴʶʪʝʨʘʤ. 

ʅʘʯʠʥʘʷ ʧʨʠʤʝʨʥʦ ʩ 60-ʭ ʛʦʜʦʚ XX ʚʝʢʘ, ʢʦʤʧʴʶʪʝʨʳ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴ-

ʰʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  ʈʘʙʦʪʘ 

ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʤʳʩʣʠʤʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴ-

ʶʪʝʨʦʚ.   

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ 

ʪʝʭ, ʢʪʦ ʨʝʰʘʝʪ ʵʪʠ ʟʘʜʘʯʠ.  ɽʱʝ ʚ ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʘʢʦʝ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʳʣʦ ʩʦʤʥʠʪʝʣʴʥʳʤ.  ɼʦʩʪʘʪʦʯʥʦ ʧʨʠʚʝʩʪʠ ʧʨʦ-

ʩʪʦʡ ʨʘʩʯʝʪ: ʭʦʨʦʰʠʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩʪʦʠʣ ʦʢʦʣʦ 

ʤʠʣʣʠʦʥʘ ʨʫʙʣʝʡ, ʭʦʨʦʰʠʡ, ʜʦʩʪʘʪʦʯʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʥʞʝʥʝʨ ʠʤʝʣ 

ʟʘʨʧʣʘʪʫ ʦʢʦʣʦ 250 ʨʫʙʣʝʡ, ʠ ʙʳʣ ʩʯʘʩʪʣʠʚ ʦʪ ʪʘʢʦʡ ʟʘʨʧʣʘʪʳ.  ʉʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʚʳʛʦʜʥʝʝ ʙʳʣʦ ʚʤʝʩʪʦ ʧʦʢʫʧʢʠ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʘʥʷʪʴ ʦʪʜʝʣ ʠʥʞʝʥʝ-

ʨʦʚ, ʢʦʪʦʨʳʝ ʚʧʦʣʥʝ ʤʦʛʣʠ ʩʧʨʘʚʠʪʴʩʷ ʩ ʟʘʜʘʯʘʤʠ, ʨʝʰʘʝʤʳʤʠ ʢʦʤʧʴʶʪʝʨʦʤ.  

ʂʦʥʝʯʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʜʘʯ ʪʠʧʘ ʨʘʩʯʝʪʘ ʧʦ ʤʝʪʦʜʫ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʨʝʰʘʝʤʳ ʚ ʧʨʠʥʮʠʧʝ. 

ʉʝʡʯʘʩ ʵʪʠ ʩʦʤʥʝʥʠʷ ʠʩʯʝʟʣʠ ʩʘʤʠ ʩʦʙʦʡ, ʠ ʪʦʪ ʞʝ ʭʦʨʦʰʠʡ, ʜʦʩʪʘʪʦʯʥʦ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʥʞʝʥʝʨ ʤʦʞʝʪ ʢʫʧʠʪʴ ʭʦʨʦʰʠʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʟʘ ʦʜʥʫ ʤʝʩʷʯʥʫʶ ʟʘʨʧʣʘʪʫ.  ʂ ʪʦʤʫ ʞʝ, ʚʦʟʤʦʞʥʦʩʪʠ 
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ʪʘʢʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʝʠʟʤʝʨʠʤʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʦʤʧʴʶʪʝʨʘ 80-ʭ ʛʦʜʦʚ.  ʂʘʟʘ-

ʣʦʩʴ ʙʳ, ʩʦʤʥʝʥʠʷ ʠ ʧʨʝʧʷʪʩʪʚʠʷ ʠʩʯʝʟʣʠ, ʤʦʞʥʦ ʧʦʢʫʧʘʪʴ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦ-

ʚʳʝ ʢʦʤʧʴʶʪʝʨʳ ʠ ʙʝʩʢʦʥʝʯʥʦ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʨʝʘʣʴʥʘʷ ʧʦʣʴʟʘ ʦʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝ ʩʪʦʣʴ 

ʚʧʝʯʘʪʣʷʶʱʘ.  ʆʯʝʚʠʜʥʦ, ʤʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʙʳʣʦ ʙʳ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ, ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʨʦ-

ʙʣʝʤ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʵʪʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʥʫʞʥʦ ʠʭ ʚʳʷʚʠʪʴ.  ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ 

ʵʪʠ ʧʨʦʙʣʝʤʳ, ʨʘʩʩʤʦʪʨʠʤ, ʯʝʤ ʨʘʙʦʪʘ ʩʧʝʮʠʘʣʠʩʪʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʦʪʣʠʯʘ-

ʝʪʩʷ ʦʪ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʘ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ. 

ʇʨʠʥʷʪʦ ʚʩʝ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʝ, ʜʝʣʠʪʴ ʥʘ ʘʧʧʘʨʘʪ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (hardware) ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (software).  ʇʨʠ ʨʘʩ-

ʩʤʦʪʨʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʝʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʦʝ ʚʥʠ-

ʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʷʪʴʩʷ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ.  ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘ-

ʯʠ, ʪ.ʢ. ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ 100%, ʯʪʦ, ʚ ʧʨʠʥʮʠʧʝ, ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʥʝʜʘʣʝʢʦ ʦʪ ʠʩʪʠʥʳ. 

ɺ ʪʦʡ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ, ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʨʤʠʥʦʚ, ʦʩʦʙʝʥʥʦ ï ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʥʝ 

ʫʩʪʦʷʣʦʩʴ.  ʄʥʦʛʠʝ ʨʫʩʩʢʠʝ ʪʝʨʤʠʥʳ ʠʤʝʶʪ ʧʦ ʜʚʘ ʠ ʙʦʣʝʝ ʟʥʘʯʝʥʠʡ.  ʋ ʪʝʨ-

ʤʠʥʘ çʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪè ʝʩʪʴ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʜʚʘ ʟʥʘʯʝʥʠʷ: 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʳʭ ʘʧʧʘʨʘʪ-

ʥʳʭ ʠ/ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʦʩʪʫʧʝʥ, ʙʝʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʯʝʣʦʚʝʢʦʤ, 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʦʚ ʜʝʣʦʚʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʨʦʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʦ-

ʩʪʦʷʥʠʡ. 

ɺ ʪʘʙʣʠʮʝ ʧʦʜ çʵʣʝʢʪʨʦʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤè ʧʦʥʠʤʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 2. 
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ɼʚʘ ʠʩʧʦʣʥʠʪʝʣʷ, ʛʦʚʦʨʷʱʠʭ ʥʘ ʦʜʥʦʤ 

ʷʟʳʢʝ, ʚʩʝʛʜʘ ʤʦʛʫʪ ʦʙʤʝʥʷʪʴʩʷ ʠʥʬʦʨ-

ʤʘʮʠʝʡ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʨʘʙʦʪʘʶʪ ʚ ʩʦ-

ʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʚʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʷ 

ʤʦʛʣʠ ʦʙʤʝʥʷʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʵʪʦ 

ʩʧʝʮʠʘʣʴʥʦ ʦʙʝʩʧʝʯʠʪʴ.  ɼʦʭʦʜʠʪ ʜʦ ʪʦʛʦ, ʯʪʦ 

ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʚʝʨʩʠʷʤʠ ʦʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 
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 ɿʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ 

ɿʘʚʠʩʠʪ ʢʘʢ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʘʢ ʠ 

ʦʪ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  ʇʨʘʢ-

ʪʠʯʝʩʢʠ ʥʘʜʝʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟ-

ʣʠʯʘʶʱʠʤʠʩʷ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʩʦʩʪʘʚ-

ʣʷʝʪ 90-95%. 
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 ɿʘʪʨʘʪʳ ʪʨʫʜʘ.  ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʝʨʝ-

ʜʘʯʠ ʪʨʝʙʫʝʪʩʷ ʢʦʧʠʨʦʚʘʣʴʥʘʷ ʪʝʭʥʠʢʘ.  

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦʙʲʝʤ ʬʠʟʠʯʝʩʢʠʭ (ʙʫʤʘʞ-

ʥʳʭ) ʥʦʩʠʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢ. 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  ɿʘ-

ʪʨʘʪʳ ʥʘ ʩʘʤʫ ʧʝʨʝʜʘʯʫ, ʦʩʫʱʝʩʪʚʣʷʝʤʫʶ ʧʦ ʢʦʤ-

ʧʴʪʁʝʨʥʳʤ ʩʝʪʷʤ ʠʣʠ ʥʘ ʢʦʤʧʘʢʪʥʳʭ ʥʦʩʠʪʝʣʷʭ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 

ʋʪʚʝʨʞʜʝʥʠʝ 
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ɼʣʷ ʫʪʚʝʨʞʜʝʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, - ʩʝʨʪʠ-

ʬʠʢʘʮʠʠ) ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʙʫʤʘʛʝ, ʢʦ-

ʪʦʨʳʡ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʤʦʪʨʝʥ ʠ 

ʧʦʥʷʪ ʫʪʚʝʨʞʜʘʶʱʠʤ ʣʠʮʦʤ (ʦʨʛʘʥʠ-

ʟʘʮʠʝʡ). 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʩʤʦʪʨʘ ʜʦʢʫʤʝʥʪʘ ʧʨʠ ʫʪ-

ʚʝʨʞʜʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʣʠ ʠʜʝʥʪʠʯʥʦʝ ʪʦʤʫ, ʚ ʢʦʪʦʨʦʤ ʜʦʢʫʤʝʥʪ ʙʳʣ 

ʩʦʟʜʘʥ, ʠʣʠ ʩʦʚʤʝʩʪʠʤʦʝ ʩ ʥʠʤ 
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ɿʘʜʘʯʘ  ɹʝʟ ʢʦʤʧʴʶʪʝʨʦʚ ʉ ʢʦʤʧʴʶʪʝʨʘʤʠ 
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 ɿʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʪ-

ʚʝʨʞʜʘʶʱʝʛʦ ʣʠʮʘ 

ɿʘʚʠʩʠʪ ʢʘʢ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʪʚʝʨʞʜʘʶʱʝʛʦ ʣʠ-

ʮʘ, ʪʘʢ ʠ ʦʪ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ.  ʇʨʘʢʪʠʯʝʩʢʠ ʥʘʜʝʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢ-

ʪʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 90-95%. 
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 ʊʦʣʴʢʦ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ (ʚ ʪ.ʯ. ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʕʎʇ ï ʵʣʝʢʪʨʦʥʥʫʶ 

ʮʠʬʨʦʚʫʶ ʧʦʜʧʠʩʴ) + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

ʍʨʘʥʝʥʠʝ 
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ʃʶʙʦʡ ʜʦʢʫʤʝʥʪ, ʝʩʣʠ ʦʙʝʩʧʝʯʝʥʘ ʝʛʦ 

ʬʠʟʠʯʝʩʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ (ʩʤ. ʧʫʥʢʪ 

çʅʘʜʝʞʥʦʩʪʴè) ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥ ʠʟ 

ʘʨʭʠʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʦʙʥʦʚʣʝʥʠʷʤʠ: 

- ʘʧʧʘʨʘʪʥʳʭ ʧʣʘʪʬʦʨʤ; 

- ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ; 

- ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʠʣʠʡ 

ʅ
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 ɽʩʣʠ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʦʪ ʚʣʘʛʠ 

ʠ ʩʦʣʥʮʘ, ʤʳʰʝʡ (ʧʦʝʜʘʶʱʠʭ ʙʫʤʘʛʫ) ʠ 

ʤʫʭ (ʧʦʝʜʘʶʱʠʭ ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʪʫʰʠ), 

ʥʘʜʝʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ï 100% ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʩʦʪʝʥ ʣʝʪ. 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʩʣʫʯʘʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ, ʢʦʛʜʘ 

ʠʛʨʘʝʪ ʨʦʣʴ ʥʘʜʝʞʥʦʩʪʴ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʬʠ-

ʟʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʝʡ. 
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ʊʨʝʙʫʶʪʩʷ ʙʦʣʴʰʠʝ ʧʦʤʝʱʝʥʠʷ, ʚ ʢʦ-

ʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʫʩʣʦʚʠʷ. 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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ɿʘʜʘʯʘ  ɹʝʟ ʢʦʤʧʴʶʪʝʨʦʚ ʉ ʢʦʤʧʴʶʪʝʨʘʤʠ 

ʉʦʟʜʘʥʠʝ ʜʦʢʫ-

ʤʝʥʪʦʚ 
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ʃʶʙʦʡ ʜʦʢʫʤʝʥʪ, ʝʩʣʠ ʦʙʝʩʧʝʯʝʥʘ ʝʛʦ 

ʬʠʟʠʯʝʩʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ (ʩʤ. ʧʫʥʢʪ 

çʅʘʜʝʞʥʦʩʪʴè) ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥ ʠʟ 

ʘʨʭʠʚʘ ʠ ʩʢʦʧʠʨʦʚʘʥ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʦʙʥʦʚʣʝʥʠʷʤʠ: 

- ʘʧʧʘʨʘʪʥʳʭ ʧʣʘʪʬʦʨʤ; 

- ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ; 

- ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʜʦʢʫʤʝʥʪʘ ʜʣʷ ʝʛʦ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʠʣʠʡ 
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 ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ (ʢʦʧʠʨʦ-

ʚʘʣʴʥʦʡ) ʘʧʧʘʨʘʪʫʨʳ + ʨʘʩʭʦʜʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʦʣʫʯʝʥʠʝ 

ʩʧʨʘʚʦʯʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ 
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ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ ʠ ʢʘʪʘʣʦʛʠʟʘʮʠʠ ʜʦʢʫ-

ʤʝʥʪʦʚ. 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ (ʧʦʠʩʢʦʚʦʛʦ) ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺʥʝʩʝʥʠʝ ʠʟʤʝ-

ʥʝʥʠʡ 
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  ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʦʚʝʨʢʘ 
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ɿʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʦ-

ʚʝʨʷʶʱʝʛʦ ʣʠʮʘ 

ɿʘʚʠʩʠʪ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʦʚʝʨʷʶʱʝʛʦ ʣʠʮʘ, ʥʦ 

ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʚʝʨʢʠ 

ï çʯʝʢʝʨʦʚè 
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 ʊʦʣʴʢʦ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ (ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦ-

ʚʝʨʢʠ - çʯʝʢʝʨʦʚè) + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ. 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 10 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʢʨʘʪʢʦʛʦ ʘʥʘʣʠʟʘ, ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʢʦʪʦʨʳʝ ʧʨʠ 

ʧʨʝʞʥʝʡ, ʜʦʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʰʘʣʠʩʴ ʯʝʣʦʚʝʢʦʤ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʝʧʝʨʴ ʜʣʷ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.   

ʕʢʟʝʤʧʣʷʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʟʜʝʣʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ, 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʨʝʜʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʠʟʜʝʣʠʷ (ʠʥʪʝʨʧʨʝʪʘʮʠʠ): 

 ʌʦʨʤʘ  ʉʨʝʜʩʪʚʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

1 ʊʨʘʜʠʮʠʦʥʥʘʷ ʙʫʤʘʞʥʘʷ ʅʝ ʪʨʝʙʫʝʪʩʷ, ʧʦʥʠʤʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʣʦʚʝ-

ʢʦʤ 

2 ʄʝʜʠʘ (ʤʠʢʨʦʬʠʣʴʤʳ, ʧʣʘʩʪʠʥʳ, ʤʘʛ-

ʥʠʪʥʳʝ ʣʝʥʪʳ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦʜʠʩʢʠ) 

ʊʨʝʙʫʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʷ 

3 ʂʦʤʧʴʶʪʝʨʥʘʷ  ʊʨʝʙʫʶʪʩʷ ʢʦʤʧʴʶʪʝʨʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠ-

ʝʡ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʥʦ ʠ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʵʪʠ ʣʶʜʠ ʨʘʙʦʪʘʶʪ, ʘ ʪʦʯʥʝʝ ï ʤʝʞʜʫ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʣʶʜʴʤʠ ʢʦʤʧʴʶʪʝʨ-

ʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 
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ɼʦʢʦʤʧʴʶʪʝʨʥʘʷ 

ʵʧʦʭʘ 

ʅʘʯʘʣʦ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʵʧʦʭʠ 

ʇʨʦʜʦʣʞʝʥʠʝ  

ʢʦʤʧʴʶʪʝʨʥʦʡ ʵʧʦʭʠ 

 

ʈʠʩ.  2. ʀʟʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʵʧʦʭʠ 

ʆʙʝʩʧʝʯʠʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʩʣʦʞ-

ʥʝʝ, ʯʝʤ ʤʝʞʜʫ ʣʶʜʴʤʠ.  ɽʩʣʠ ʯʝʣʦʚʝʢ ʟʥʘʝʪ ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʩ ʥʠʤ ʦʙʱʘʶʪ-

ʩʷ (ʫʩʪʥʦ ʠʣʠ ʧʠʩʴʤʝʥʥʦ) ʠ ʨʘʟʙʠʨʘʝʪʩʷ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʦʥ ʚ ʩʦʩʪʦʷʥʠʠ ʚʦʩ-

ʧʨʠʥʠʤʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʪʝʢʩʪ.  ʉ ʢʦʤʧʴʶʪʝʨʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʛʦʨʘʟ-

ʜʦ ʩʣʦʞʥʝʝ.  ʂʦʤʧʴʶʪʝʨʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʶʜʝʡ, ʤʦʛʫʪ ʚʦʩʧʨʠ-

ʥʠʤʘʪʴ ʪʦʣʴʢʦ ʦʯʝʥʴ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ. 

ʇʨʝʜʩʪʘʚʠʤ, ʥʘʧʨʠʤʝʨ, ʨʘʙʦʪʫ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʛʦ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʳʡ ʰʦʚ (ʨʷʜ ʟʘʢʣʝʧʦʢ, ʩʦʝʜʠʥʷʶʱʠʭ ʧʘʢʝʪ ʣʠʩʪʦʚʳʭ ʜʝʪʘʣʝʡ).  ɽʩʣʠ 

ʢʦʥʩʪʨʫʢʪʦʨ, ʛʦʪʦʚʷ ʩʧʝʮʠʬʠʢʘʮʠʶ, ʜʣʷ ʟʘʢʣʝʧʢʠ ʚ ʛʨʘʬʝ çʢʦʣʠʯʝʩʪʚʦè ʚʤʝ-

ʩʪʦ ç4500è ʟʘʧʠʰʝʪ ç4500?è, ʪʦ ʣʶʙʳʤ ʜʨʫʛʠʤ ʯʝʣʦʚʝʢʦʤ (ʜʨʫʛʠʤ ʢʦʥʩʪʨʫʢ-

ʪʦʨʦʤ, ʪʝʭʥʦʣʦʛʦʤ, ʧʣʘʥʦʚʠʢʦʤ, ʜʠʩʧʝʪʯʝʨʦʤ ʠ ʪ.ʜ.) ʵʪʘ ʟʘʧʠʩʴ ʙʫʜʝʪ ʚʦʩ-

ʧʨʠʥʷʪʘ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʦ.  ʏʝʣʦʚʝʢ ʧʦʡʤʝʪ, ʯʪʦ ʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʚʦʟʤʦʞ-

ʥʦ, ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ. 
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ʉʦʚʝʨʰʝʥʥʦ ʧʦ-ʜʨʫʛʦʤʫ ʚʦʩʧʨʠʤʝʪ ʵʪʫ ʟʘʧʠʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ 

(ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ), ʝʩʣʠ ʧʨʠ ʝʝ ʥʘʧʠʩʘʥʠʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ 

ʧʦʷʚʣʝʥʠʝ ʚ ʛʨʘʬʝ çʢʦʣʠʯʝʩʪʚʦè ʚʦʧʨʦʩʠʪʝʣʴʥʦʛʦ ʟʥʘʢʘ: 

- ʚ ʥʘʠʣʫʯʰʝʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʦʙʥʘʨʫʞʠʪ ʥʘʨʫʰʝʥʠʝ ʩʠʥʪʘʢʩʠʩʘ ʠ ʦʙ-

ʨʘʪʠʪ ʥʘ ʵʪʦ ʤʝʩʪʦ ʥʘʰʝ ʚʥʠʤʘʥʠʝ; 

- ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʧʨʦʠʛʥʦʨʠʨʫʝʪ ʥʝʦʞʠʜʘʥʥʳʡ ʩʠʤʚʦʣ ʠ ʚʦʩ-

ʧʨʠʤʝʪ ʧʨʘʚʠʣʴʥʦʝ ʟʥʘʯʝʥʠʝ: 4500; 

- ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ çʫʧʘʜʝʪè ʠʣʠ çʟʘʚʠʩʥʝʪè; 

- ʚ ʥʘʠʭʫʜʰʝʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʧʦʧʳʪʘʝʪʩʷ ʧʨʦʯʠʪʘʪʴ ʠ ʦʙʨʘʙʦʪʘʪʴ ʥʝ-

ʧʦʥʷʪʥʳʡ ʩʠʤʚʦʣ ʢʘʢ ʯʠʩʣʦ, ʧʦʣʫʯʠʪ ʥʝʢʦʪʦʨʦʝ ʙʝʟʫʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʥʘʧʨʠ-

ʤʝʨ, ç45 ʤʣʥ ʟʘʢʣʝʧʦʢè ʠ ʧʨʦʜʦʣʞʠʪ ʩ ʥʠʤ ʨʘʙʦʪʘʪʴ.  ɺʦʦʙʨʘʟʠʪʝ, ʯʪʦ ʧʨʦ-

ʠʟʦʡʜʝʪ, ʝʩʣʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʟʘʜʘʥʠʷ ʜʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʷʚʢʠ 

ʥʘ ʟʘʢʫʧʢʫ ʢʦʤʧʣʝʢʪʫʶʱʠʭ!!! 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩʧʦʩʦʙʥʦ ʧʨʦʯʝʩʪʴ ʠ ʠʥʪʝʨ-

ʧʨʝʪʠʨʦʚʘʪʴ (ʪ.ʝ. ʧʦʥʷʪʴ ʠ ʦʙʨʘʙʦʪʘʪʴ) ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʧʨʠʣʦʞʝʥʠʝ ʧʦʥʠʤʘʝʪ ʬʦʨʤʘʪ ʜʘʥʥʳʭ (ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ), ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ (ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ) ʠ 

ʩʤʳʩʣ ʜʘʥʥʳʭ (ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ). 

ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʥʘʟʳʚʘʝʪʩʷ ʠʥ-

ʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴʶ.  ʋʨʦʚʥʠ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝ-

ʥʠʡ ï ʵʪʦ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ, ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʠ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ.  ʉʘʤʦʡ ʩʣʦʞʥʦʡ, ʩʘʤʦʡ ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʡ ʠ ʩʘʤʦʡ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ.  ʀʥ-

ʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʜʚʫʭ ʧʨʠʣʦʞʝʥʠʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʀʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʥʷʪʠʝʤ ʠʥʪʝʛʨʘʮʠʠ, ʪ.ʝ. ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʜʦʩʪʠʞʝʥʠʷ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ. 

ʂ ʤʝʪʦʜʘʤ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ [4]: 

ʀʥʢʘʧʩʫʣʷʮʠʷ ï ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʝ PDM-ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʝʪ ʬʘʡʣʳ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʤʦʞʝʪ ʟʘʧʫʩʪʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʠʣʦʞʝʥʠʝ; 

ʀʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʥʘ ʫʨʦʚʥʝ ʠʥʢʘʧʩʫʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʣʘʩʩʫ PDM (Product Data 

Management).  ʉʠʩʪʝʤʘ PDM ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦ-

ʤʦʛʘʝʪ ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʟʜʝʣʠʷ ʠʩʧʦʣʥʠʪʝʣʷʤ ʫʧʨʘʚʣʷʪʴ ʢʘʢ ʜʘʥ-

ʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ, ʪʘʢ ʠ ʧʨʦʮʝʩʩʦʤ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʫʪʠʣʠʟʘʮʠʠ ʠʟʜʝʣʠʷ.  ʉʠʩʪʝʤʘ PDM ʧʨʠ ʵʪʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʠʟʜʝʣʠʠ, ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ ʜʘʥʥʳʭ, ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʚʥʦʩʠʤʳʭ ʠʟʤʝʥʝ-

ʥʠʡ.  ʉʠʩʪʝʤʘ PDM ʩʣʝʜʠʪ ʟʘ ʙʦʣʴʰʠʤʠ, ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʠʩʷ, ʤʘʩʩʠʚʘ-

ʤʠ ʜʘʥʥʳʭ.  ʉʠʩʪʝʤʳ PDM ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʙʘʟ ʜʘʥʥʳʭ ʪʝʤ, ʯʪʦ ʠʥʪʝʛʨʠʨʫʁ ʪ 

ʠʥʬʦʨʤʘʮʠʶ ʨʘʟʥʳʭ ʬʦʨʤʘʪʦʚ ʠ ʪʠʧʦʚ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʤʝʩʪʦ ʩʠʩʪʝʤ PDM ʚ ʦʙʱʝʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʝ. 
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ʈʠʩ.  3. ɺʟʘʠʤʦʩʚʷʟʴ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʉʠʩʪʝʤʳ PDM ʠʛʨʘʶʪ ʨʦʣʴ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ ʤʝʞʜʫ ʵʪʘʧʦʤ ʠʥʞʝʥʝʨʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʦʚʦʛʦ ʠʟʜʝʣʠʷ ʠ ʩʠʩʪʝʤʘʤʠ MRP (Manufactur-

ing Resource Planning), ʨʝʰʘʶʱʠʤʠ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠ-

ʥʘʥʩʘʤʠ, ʩʢʣʘʜʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʩʥʘʙʞʝʥʠʝʤ ʠ ʩʙʳʪʦʤ, ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝʤ. 

ʀʥʪʝʨʬʝʡʩ ï PDM-ʩʠʩʪʝʤʘ ʠ ʧʨʦʯʠʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʙʝʥʠʚʘʪʴʩʷ ʬʘʡʣʘʤʠ ʠ ʥʝʢʦʪʦʨʳʤʠ ʤʝʪʘʜʘʥʥʳʤʠ (ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ); 

ʉʪʦʠʤʦʩʪʴ ʪʨʘʥʩʣʷʪʦʨʦʚ ʜʘʥʥʳʭ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 40% ʦʪ ʩʪʦʠʤʦʩʪʠ ʩʘʤʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  ʇʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʨʘʟʣʠʯʥʳʭ ʪʨʘʥʩʣʷʪʦʨʦʚ ʜʘʥ-

ʥʳʭ ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʣʷʪʦʨʦʚ ʜʘʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʩʠʣʘ ʙʳ ʩʪʦʠʤʦʩʪʴ 

ʩʘʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 100% ʧʦʣʥʦʪʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʦ 100% ʥʘ-

ʜʝʞʥʦʩʪʴʶ.  ʇʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ ʪʨʘʥʩʣʷʮʠʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʘʪʘʤʠ, ʧʫʙʣʠʢʫʝʤʳʝ ʬʠʨʤʦʡ STEP Tools, inc.  ʉʣʫʞʙʘ ʪʨʘʥʩʣʷʮʠʠ ʜʘʥ-

ʥʳʭ ʩʫʱʝʩʪʚʫʝʪ ʩ 1991 ʛʦʜʘ, ʠ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʦʩʨʝʜʥʝʥʥʳʝ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ.  ɻʨʘʬʠʢ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʛʘʟʝʪʝ ʬʠʨʤʳ STEP Tools, Inc.  ʕʣʝʢʪʨʦʥʥʘʷ ʛʘʟʝʪʘ ʨʘʩʩʳʣʘʣʘʩʴ ʧʦ 

ʧʦʜʧʠʩʢʝ. 
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ʈʠʩ.  4.  ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʚʝʨʪʘʮʠʠ ʬʘʡʣʦʚ ʟʘ 1999-2002 ʛʛ ʧʦ ʤʘʪʝʨʠʘʣʘʤ STEP Tools, Inc. 

 

ʅʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ, ʧʨʠʭʦʜʷʱʘʷ ʥʘ ʚʭʦʜ ʩʠʩʪʝʤʳ ʠʤʧʦʨʪʘ, 

ʤʦʞʝʪ ʙʳʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʣʶʙʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʩ ʣʶʙʳʤ ʪʠʧʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʝʝ ʢʘʯʝʩʪʚʫ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʩʪʘʥʜʘʨʪ STEP ʜʦʧʫʩʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʪʨʘʢʪʦʚʢʠ ʠ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʜʦʩʪʠʞʝʥʠʷ ʦʜʥʦʡ ʮʝʣʠ. ʅʘʧʨʠʤʝʨ, ʦʜʥʠʭ ʩʧʦʩʦʙʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʙʦʨʦʢ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʳ ʥʘʩʯʠʪʘʣʠ ʜʚʘ ʦʩʥʦʚʥʳʭ, ʩ ʧʦʜ-

ʚʠʜʘʤʠ, ʠ ʥʝʩʢʦʣʴʢʦ ʩʤʝʰʘʥʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʥʝ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʪʠʧʘ I-DEAS ʠ ʪ.ʧ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʪʦʢʦʣʦʚ 

STEP ʚʥʦʩʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʜʜʝʨʞʢʝ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʧʦʣʝʟʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʜʘʯʘ ʮʚʝʪʦʚ ʚ ʧʨʦ-

ʪʦʢʦʣʝ 214) ʩ ʜʨʫʛʦʡ. ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʚʩʝ ʥʝ 

ʛʠʧʦʪʝʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʧʨʠʭʦʜʷʱʠʡ ʬʘʡʣ ʚʦʚʩʝ ʥʝʢʦʨʨʝʢʪʝʥ ʠʣʠ 

ʩʦʜʝʨʞʠʪ ʥʝʢʦʨʨʝʢʪʥʳʝ ʜʘʥʥʳʝ. ɼʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʘʥʩʣʷʪʦʨ ʜʦʣʞʝʥ ʨʘ-

ʙʦʪʘʪʴ ʫʩʪʦʡʯʠʚʦ, ʧʦʟʚʦʣʷʷ ʧʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʫʤ ʠʟ 

ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʈʠʩ.  5. ʇʦʤʠʤʦ ʧʨʦʙʣʝʤ ʩ ʛʝʦʤʝʪʨʠʝʡ ʦʯʝʚʠʜʥʳ ʧʨʦʙʣʝʤʳ ʩ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʩʙʦʨʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʅʘ ʈʠʩ.  5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʣʝʜʩʪʚʠʷ ʠʤʧʦʨʪʘ ʠʟ ʦʜʥʦʡ ʠʟʚʝʩʪʥʦʡ ʩʠʩ-

ʪʝʤʳ ʚ ʜʨʫʛʫʶ, ʥʝ ʤʝʥʝʝ ʠʟʚʝʩʪʥʫʶ. ʉʪʨʘʥʥʳʝ ʤʝʪʘʤʦʨʬʦʟʳ ʦʙʫʩʣʦʚʣʝʥʳ 

ʪʝʤ, ʯʪʦ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʙʦʨʦʢ ʠ ʪʝʤ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʫʜʦʩʫʞʠʣʠʩʴ ʧʨʦʚʝʨʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʥʘ ʬʘʡʣʘʭ 

ʢʦʣʣʝʛ-ʢʦʥʢʫʨʝʥʪʦʚ. 

ʀʤʝʥʥʦ ʥʘ ʧʦʜʩʠʩʪʝʤʫ ʘʥʘʣʠʟʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ʚʦʟʣʘ-

ʛʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʣʝʛʢʘʷ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʩʙʦʨʦʢ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʊʦ ʝʩʪʴ ʝʝ ʨʘʟ-

ʚʠʪʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʠʤʝʨʦʚ, ʩʛʝʥʝʨʠʨʦ-

ʚʘʥʥʳʭ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ ʤʦʜʫʣʷ. 

 

ʈʠʩ.  6. ʊʠʧʠʯʥʘʷ ʦʰʠʙʢʘ  - ʥʝʧʨʘʚʠʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʥʠ 

ʆʜʥʘʢʦ, ʥʘʚʝʨʥʦʝ, ʩʘʤʳʡ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʤʝʥʘ ʩ 

ʚʥʝʰʥʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ï ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʨʨʝʢʪʥʦʛʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʯʝʤ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʤʧʦʨʪʘ ï ʟʘ 

ʵʪʦ ʦʪʚʝʯʘʝʪ ʧʦʜʩʠʩʪʝʤʘ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʠ ʪʦ-

ʧʦʣʦʛʠʠ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʦʨʪʘ ï ʵʪʦ ʧʦʜʩʠʩʪʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʣʷ 

ʵʢʩʧʦʨʪʘ. ʅʝʢʦʨʨʝʢʪʥʘʷ ʨʘʙʦʪʘ ʵʪʠʭ ʧʦʜʩʠʩʪʝʤ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʥʘʯʘʣʝ, 

ʤʦʞʝʪ ʜʘʞʝ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʠʩʢʘʪʴ ʦʙʭʦʜʥʳʝ ʧʫʪʠ.  ʅʘʧʨʠʤʝʨ, ʥʘ ʈʠʩ.  6  ʠʟʦʙʨʘʞʝʥʘ çʧʨʦ-

ʩʪʘʷè ʦʰʠʙʢʘ. ʃʠʙʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ, ʣʠʙʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʙʳʣʘ çʧʝ-

ʨʝʧʫʪʘʥʘè ʦʨʠʝʥʪʘʮʠʷ ʛʨʘʥʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠʥʠʤʘʶʱʘʷ ʩʠʩʪʝʤʘ 

ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦʠʣʘ ʩʛʣʘʞʝʥʥʳʡ ʫʛʦʣ, ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʘʥʠ ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʦʧʠʩʳʚʘʣʘʩʴ ʪʦʨʦʤ. ʂʦʥʝʯʥʦ, ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʫʞʝ ʧʦ-

ʟʚʦʣʝ̫ʪ ʣʝʯʠʪʴ ʧʦʜʦʙʥʳʝ ʦʰʠʙʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʠʥʪʝʨʘʢʪʠʚʥʦ, ʥʦ, ʚʩʝ 
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ʞʝ, ʝʩʣʠ ʙʳ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝ ʚʦʟʥʠʢʣʦ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʳʣʦ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʣʝʛʯʝ. 

ɽʱʝ ʦʜʠʥ ʘʩʧʝʢʪ ï ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ 

VDA4955, AIAG-D15, JAMA, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʤʦʜʝʣʠ. ʆʜʥʘʢʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

çʛʦʪʦʚʳʭè ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʷʜʝʨ ʪʠʧʘ Parasolid, ʪʝʣʘ, ʧʨʦʭʦʜʷʱʠʝ ʰʪʘʪʥʳʝ 

ʧʨʦʚʝʨʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʞʝ ʧʦʧʘʜʘʶʪ ʚ ʧʦʜʤʥʦʞʝʩʪʚʦ ʢʦʨʨʝʢʪʥʳʭ ʪʝʣ ʧʦ 

ʵʪʠʤ ʧʨʦʪʦʢʦʣʘʤ. 

 

 

ʇʨʠʤʝʨ ʦʰʠʙʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʘʥʥʳʭ ʧʨʠ ʤʠʛʨʘʮʠʠ ʜʘʥʥʳʭ ʠʟ CATIA 

ʚʝʨʩʠʠ 4.22 ʚ CATIA ʚʝʨʩʠʠ 5R7 

 

ʈʠʩ.  7. ʇʨʠʤʝʨ ʦʰʠʙʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ 

 

ʀʥʪʝʛʨʘʮʠʷ ï ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʦʙ 

ʠʟʜʝʣʠʠ ʚʩʝʭ ʪʠʧʦʚ ʠ ʤʝʪʘʜʘʥʥʳʤʠ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʪʘʙʠʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ.  ʇʦ-

ʩʢʦʣʴʢʫ ʨʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙ ʦʙʤʝʥʝ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʦ ʜʦʣʛʦʩʨʦʯʥʦʤ ʭʨʘʥʝʥʠʠ, ʢʦʛʜʘ 

ʜʘʥʥʳʝ, ʩʦʟʜʘʥʥʳʝ ʦʜʥʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʜʦʣʞʥʳ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʯʠʪʘʪʴʩʷ ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʧʫʩʪʴ ʜʘʞʝ ʨʝʰʘʶʱʠʤ ʪʝ 

ʞʝ ʩʘʤʳʝ ʟʘʜʘʯʠ, ʙʝʟ ʢʦʥʚʝʨʪʘʮʠʠ ʚʩʝ ʨʘʚʥʦ ʥʝ ʦʙʦʡʪʠʩʴ.  ʅʦ ʥʝʦʙʭʦʜʠʤʳ 

ʚʩʝʛʦ ʜʚʝ ʢʦʥʚʝʨʪʘʮʠʠ: ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʬʦʨʤʘʪʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ 

ʥʝʡʪʨʘʣʴʥʳʡ ʬʦʨʤʘʪ ʠ ʥʘʦʙʦʨʦʪ.  ʋʯʠʪʳʚʘʷ ʥʠʟʢʫʶ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʢʦʥʚʝʨʪʘʮʠʠ (90-95%), ʢʘʞʜʘʷ ʣʠʰʥʷʷ ʢʦʥʚʝʨʪʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʧʨʠʛʦʜʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʡʪʠʩʴ ʚʦʦʙʱʝ ʙʝʟ ʢʦʥʚʝʨʪʘʮʠʠ ʠ ʜʦʙʠʪʴʩʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʚʩʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʨʘʙʦʪʘʣʠ ʪʦʣʴʢʦ ʩ ʥʝʡʪʨʘʣʴʥʳʤʠ 

ʬʦʨʤʘʪʘʤʠ.  ʊʝʦʨʝʪʠʯʝʩʢʠ ï ʜʘ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʚʦ-

ʧʨʦʩ ʦʙ ʵʪʦʤ ʥʝ ʩʪʦʠʪ, ʠ ʟʜʝʩʴ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ. 

ʂ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʧʦʜʭʦʜʘ ï CALS ʠ PLM.  ɼʘʥʥʳʝ 

ʧʦʥʷʪʠʷ ʯʘʩʪʦ ʧʫʪʘʶʪ, ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʜʘʞʝ ʥʘʠʚʥʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʦ ï 

ʦʜʥʦ ʠ ʪʦ ʞʝ.  ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʦʝ ʩʭʦʜʩʪʚʦ, 

CALS ʠ PLM ï ʵʪʦ ʜʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦʜʭʦʜʘ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʜʥʦʡ ʮʝʣʠ.  

ʎʝʣʴ ʵʪʘ ʩʦʩʪʦʠʪ ʚ ʧʦʣʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʚʩʝʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʘ, ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ɾʠʟʥʝʥʥʦʛʦ ʎʠʢʣʘ ʀʟʜʝʣʠʷ: ʤʘʨʢʝʪʠʥʛ, ʧʦʜʛʦ-

ʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ), ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʥʘʙʞʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪ-

ʚʦ, ʢʦʥʪʨʦʣʴ, ʫʧʘʢʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʫʪʠʣʠʟʘ-

ʮʠʷ (ʩʤ. ʩʪʘʥʜʘʨʪʳ ʩʝʨʠʠ ISO 9000). 

ʇʦʭʦʜ PLM, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʷʩʥʘ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʨʠʩʫʥʢʘ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʚʩʝʭ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʜʥʦʛʦ ʢʨʫʧʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ.  ʅʘ ʈʠʩ.  8 ʪʘʢʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʢʘʟʘʥʳ ʚ ʚʠʜʝ çʘʢʫʣ ʠʤʧʝʨʠʘʣʠʟ-

ʤʘè, ʟʘʛʣʘʪʳʚʘʶʱʠʭ ʚʩʶ ʮʝʧʦʯʢʫ ɾʠʟʥʝʥʥʦʛʦ ʎʠʢʣʘ ʀʟʜʝʣʠʷ.  ʀ ʠʟ ʵʪʦʛʦ ʞʝ 

ʨʠʩʫʥʢʘ ʚʠʜʥʘ ʠ ʦʩʥʦʚʥʘʷ ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʘ.  ʇʨʦʙʣʝʤʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʘʤ 

ʦʜʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ. 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 1 ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

CAD CAM CNC 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 2 ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

CAD CAM CNC 

 

ʈʠʩ.  8. ʇʨʦʙʣʝʤʳ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʇʦʜʭʦʜ CALS, ʥʘʦʙʦʨʦʪ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʜʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ.  ʆʩʥʦʚʘ ʧʦʜʭʦʜʘ ï ʵʪʦ SDE, ʠʣʠ ɽʜʠʥʦʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʇʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʄʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ.  ʆʩʥʦʚʥʦʡ ʩʪʘʥʜʘʨʪ ï ʵʪʦ ISO 10303 

STEP (STandard for Exchange of Product model data ï ʉʪʘʥʜʘʨʪ ʦʙʤʝʥʘ ʜʘʥʥʳ-

ʤʠ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ).  ʉʪʘʪʫʩ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʘ 

ʦʯʝʥʴ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚʘ STEP ï ʩʪʘʙʠʣʴʥʦʩʪʴ (ʩʪʘʥʜʘʨʪ ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟ 
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ʧʨʠʤʝʨʥʦ ʚ ʧʷʪʴ ʣʝʪ, ʠ ʥʦʚʳʝ ʚʝʨʩʠʠ ʥʝ ʠʟʤʝʥʷʶʪ ʠ ʥʝ ʦʪʤʝʥʷʶʪ, ʘ ʜʦʧʦʣʥʷ-

ʶʪ ʩʪʘʨʳʝ) ʠ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ (ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʤʘ-

ʪʝʨʠʘʣʳ ʧʦ ʩʪʘʥʜʘʨʪʫ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʚ ʀʥʪʝʨʥʝʪʝ ʠʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʢʫʧʣʝʥʳ ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʜʦʣʣʘʨʦʚ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʦʨʛʘʥʘʭ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ɺʅʀʀʂʀ). 
 

 

ʇʨʦʜʫʢʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 1 

CAD CAM CNC 

ʇʨʦʜʫʢʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 2 

 

CAD CAM CNC 

ɼʘʥʥʳʝ ʚ 

ʬʦʨʤʘʪʝ STEP 

 

ʈʠʩ.  9. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ STEP 

 

ɼʣʷ ʈʦʩʩʠʠ, ʫʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʬʠʨʤ ʢʣʘʩʩʘ Siemens PLM Solutions 

(ʨʘʟʨʘʙʦʪʯʠʢ ʩʠʩʪʝʤʳ NX), Dassault Systemes (ʨʘʟʨʘʙʦʪʯʠʢ ʩʠʩʪʝʤʳ CATIA), 

ʠ ʪ.ʜ., CALS ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʠʝʤʣʝʤʳʤ ʨʝʰʝʥʠʝʤ.  ʂ ʪʦʤʫ ʞʝ, 

CALS ʜʣʷ ʈʦʩʩʠʠ ï ʵʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʘʣʴʥʳʡ ʧʫʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  ɽʩʣʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʚʢʣʶʯʘʷ ʨʘʙʦʯʠʝ ʧʨʦʝʢʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʜʝʣʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʦʙʦʨʦʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʭʨʘʥʷʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʬʦʨʤʘʪʘʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʦʪʟʳʚʝ ʣʠʮʝʥʟʠʡ ʥʘ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠ-

ʣʦʞʝʥʠʷ, ʚʦʟʤʦʞʥʦ, ʧʦ ʧʦʣʠʪʠʯʝʩʢʠʤ ʤʦʪʠʚʘʤ, ʨʦʩʩʠʡʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʦʩʪʘʥʝʪʩʷ ʙʝʟ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʤʫ ʠʟʣʦʞʝʥʠʶ ʤʘʪʝʨʠʘʣʘ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ.  ʅʝʩʦʤʥʝʥʥʦ, çʤʦʜʝʣʴè - ʦʜʥʦ 

ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ.  ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʷ çʤʦʜʝʣʴè.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʠ ʧʦʥʷʪʥʳʭ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ, ʜʘʥʥʦʝ ʚ [1]: 

ʄ ʝʩʪʴ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ S, ʝʩʣʠ ʄ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ S ʩ ʪʦʯʥʦʩʪʴʶ ɸ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝ-

ʣʴʶ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʥʝʢʦʪʦʨʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʦʧʨʦ-

ʩʦʚ. 

ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʦʜʝʣʠ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʙʲʝʢʪ ï ʵʪʦ ʧʦʥʷ-

ʪʠʝ ʙʦʣʝʝ ʦʙʦʙʱʝʥʥʦʝ, ʯʝʤ ʩʠʩʪʝʤʘ.  ʀ ʩʘʤ ʤʦʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʠʣʠ ʩʠʩʪʝ-

ʤʘ ʠ ʩʘʤʘ ʤʦʜʝʣʴ ï ʵʪʦ ʦʙʲʝʢʪʳ.  ʂʘʢʦʚʘ ʧʨʠʨʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ï ʤʦʜʝʣʠ ʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʚʦʧʨʦʩ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ, ʢʘʩʘʶʱʠʡ-
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ʩʷ ʩʦʦʪʥʦʰʝʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʦʜʝʣʠʨʫʝʤʳʝ ʦʙʲʝʢʪʳ ï ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʥʘʜʦ ʦʪʚʝʪʠʪʴ, ʘ ʯʪʦ ʞʝ ʵʪʦ ʪʘʢʦʝ ï ʦʙʲʝʢʪʳ ʨʝʘʣʴ-

ʥʦʛʦ ʤʠʨʘ.  ʆʪʚʝʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ ï ʦʪ ʧʨʠʤʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝ-

ʩʢʦʛʦ (ʥʘʧʨʠʤʝʨ, ʨʝʘʣʴʥʦ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʧʦʱʫʧʘʪʴ) ʜʦ ʪʦʡ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʘʝʪʩʷ ʚ ʬʠʣʴʤʝ çʄʘʪʨʠʮʘè.  ʌʦʨʤʫʣʠʨʦʚʢʘ ʪʦʯʥʦʛʦ ʦʙʦʩʥʦ-

ʚʘʥʥʦʛʦ ʦʪʚʝʪʘ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʅʘʯʥʝʤ ʩ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ï ʩ ʤʦʜʝʣʠ.  ʇʦʯʝʤʫ ʵʪʦ ʧʨʦʱʝ ï ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, 

ʯʪʦ ʤʳ ʫʞʝ ʠʤʝʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ ʤʦʜʝʣʴ: ʵʪʦ ï ʦʙʲʝʢʪ, ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʦ ʤʦʜʝʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ, ʥʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʷ ʩ ʩʘʤʠʤ ʤʦʜʝʣʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ. 

ʄʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʤʘʪʝʨʠʘʣʴʥʳʤ ʚʝʱʝʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʦʤ.  ʕʪʦ ï ʢʦʤ-

ʧʦʥʦʚʦʯʥʳʝ ʤʦʜʝʣʠ ʠʟ ʜʝʨʝʚʘ, ʧʝʥʦʧʣʘʩʪʘ, ʧʣʘʩʪʠʣʠʥʘ ʠ ʪ.ʜ., ʘʵʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ, ʤʦʜʝʣʠ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ï ʜʣʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘ-

ʥʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ.  ɺ ʙʳʪʫ ʤʳ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʤ ʜʝʪʩʢʠʝ 

ʠʛʨʫʰʢʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʷʤʠ.  ɺʩʝ ʵʪʠ ʤʦʜʝʣʠ ʧʦ-

ʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʥʝʢʦʪʦʨʳʝ (ʜʘʣʝʢʦ ʥʝ ʚʩʝ!!!) ʚʦʧʨʦʩʳ ʦ ʤʦʜʝʣʠ-

ʨʫʝʤʦʤ ʦʙʲʝʢʪʝ.  ɺ ʜʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʚʝʱʝʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʥʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ. 

ʄʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʚʝʱʝʩʪʚʝʥʥʳʤʠ.  ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʤʘʪʝʨʠʷ ï ʵʪʦ 

ʦʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʦ ʥʝʡ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʤʦʜʝʣʠ ʭʦʪʷ ʥʝ ʚʝʱʝʩʪʚʝʥʥʳ, ʥʦ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʤʘʪʝʨʠʘʣʴʥʳ.  ʅʦ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʷʚʣʷʝʪʩʷ ʣʠ ʥʝʚʝʱʝʩʪʚʝʥʥʘʷ 

ʤʦʜʝʣʴ ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ, ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʅʘʧʨʠʤʝʨ, ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʩʦʙʘʢʦʡ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʠ ʥʝ ʚʠʜʷ ʝʝ ʧʝʨʝʜ 

ʩʦʙʦʡ, ʤʳ ʟʥʘʝʤ, ʯʪʦ ʩʦʙʘʢʘ ʤʦʞʝʪ ʫʢʫʩʠʪʴ.  ɿʥʘʯʠʪ, ʤʳ ʨʘʩʧʦʣʘʛʘʝʤ ʤʦʜʝ-

ʣʴʶ ʩʦʙʘʢʠ, ʠ ʵʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ: 

ʦʪ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʜʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ.  ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʣʶʜʝʡ ʠʤʝʶʪ ʤʦʜʝʣʴ ʩʦʙʘʢʠ, ʥʦ ʤʘʣʦ ʢʪʦ ʩʧʦʩʦʙʝʥ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʵʪʘ ʤʦʜʝʣʴ 

ʫʩʪʨʦʝʥʘ.  ʂ ʩʯʘʩʪʴʶ, ʤʦʜʝʣʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʪʘʢʞʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʜʘʥʥʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂ ʥʝʚʝʱʝʩʪʚʝʥʥʳʤ ʤʦʜʝʣʷʤ ʦʪʥʦʩʷʪʩʷ ʬʦʨʤʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝ-

ʣʠ.  ʅʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩʦ ʩʪʘʣʴʥʳʤ ʰʘʨʠʢʦʤ, ʤʦʞʥʦ ʧʦ ʬʦʨʤʫʣʝ 
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ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘ ʢʘʢʫʶ ʚʳʩʦʪʫ ʧʦʜʥʠʤʝʪʩʷ ʰʘʨʠʢ, ʝʩʣʠ 

ʝʛʦ ʙʨʦʩʠʪ ɹʚʚʝʨʭ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ɹʳʚʘʶʪ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ, ʥʝ ʩʚʦʜʠʤʳʝ ʢ ʦʜʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʜʘʶʱʝʡ ʪʦʯʥʳʡ ʦʪʚʝʪ.  ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ, ʢʦʪʦʨʳʡ ʜʘʣʝʝ ʙʫʜʝʪ ʫʪʦʯʥʷʪʴʩʷ 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʜʨʫʛʠʭ ʧʦʣʦʞʝʥʠʡ. 
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ʈʠʩ.  10. ʉʠʣʳ. ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʜʥʦʩʪʫʧʝʥʯʘʪʫʶ ʨʘʢʝʪʫ 

ʅʘ ʦʜʥʦʩʪʫʧʝʥʯʘʪʫ  ʁʨʘʢʝʪʫ, ʧʦʢʘʟʘʥʥʫʶ ʥʘ ʈʠʩ.  10, ʜʝʡʩʪʚʫʶʪ ʩʠʣʘ ʚʝʩʘ, 

ʩʠʣʘ ʪʷʛʠ ʜʚʠʛʘʪʝʣʷ ʠ ʩʠʣʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʘʧ ʦʧʨʝʜʝʣʝʥʠʷ ʆʩʥʦʚʥʳʭ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʆʇʇ), 

ʢʦʛʜʘ ʝʱʝ ʥʝ ʚʝʜʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʧʨʦʨʘʙʦʪʢʘ ʠʟʜʝʣʠʷ.  ʉʫʱʝʩʪʚʫʝʪ ʥʝ-

ʢʦʪʦʨʳʡ ʥʘʙʦʨ ʩʚʦʡʩʪʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪ ʨʘʢʝʪʫ: ʚʝʩ ʧʦʣʝʟʥʦʛʦ 

ʛʨʫʟʘ, ʤʠʜʝʣʝʚʦ ʩʝʯʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, 

ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʪʦʧʣʠʚʥʦʡ ʧʘʨʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʘ ʠ ʪ.ʜ.  ʄʦʜʝʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʪʠʭ ʩʚʦʡʩʪʚ, ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʥʘʧʨʠʤʝʨ: 

- ʢʘʢʦʡ ʧʦʣʝʟʥʳʡ ʛʨʫʟ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥ ʥʘ ʟʘʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; 

- ʥʘ ʢʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥ ʟʘʜʘʥʥʳʡ ʧʦʣʝʟʥʳʡ ʛʨʫʟ; 

- ʢʘʢʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʚʝʨʰʝʥʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʩʪʘʚʠʪʴ ʟʘʜʘʥʥʳʡ ʛʨʫʟ ʥʘ ʟʘʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; 

ʠ ʪ.ʜ. 

ʄʝʞʜʫ ʥʝʢʦʪʦʨʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʟʘʚʠʩʠʤʦʩʪʠ, ʯʘʱʝ ʚʩʝʛʦ ï 

ʵʤʧʠʨʠʯʝʩʢʠʝ. 

ʀ ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʟʘʜʘʯ ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ.  ɽʩʣʠ ʜʣʷ ʧʝʨʚʦʡ ʠʟ ʟʘʜʘʯ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, MS Excel, ʪʦ ʨʝʰʝʥʠʝ 

ʚʪʦʨʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʝʣʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ?  ʅʝʩʦʤʥʝʥʥʦ, ʤʦʜʝʣʠʨʦʚʘʪʴʩʷ 

ʤʦʛʫʪ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ.  ʊʘʢʞʝ ʤʦʛʫʪ ʤʦʜʝʣʠ-

ʨʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʝ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ ʩʦʟʜʘʥʳ (ʘ, ʚʦʟʤʦʞʥʦ, ʠ ʥʝ ʙʫ-

ʜʫʪ ʩʦʟʜʘʥʳ).  ʕʪʦ ʦʪʥʦʩʠʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʠʟʜʝ-

ʣʠʡ.  ʈʘʙʦʯʠʡ ʧʨʦʝʢʪ ʠʟʜʝʣʠʷ ï ʵʪʦ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʦʛʦ ʝʱʝ ʥʝ ʩʫʱʝʩʪ-

ʚʫʝʪ.  ɽʱʝ ʦʜʠʥ ʢʣʘʩʩ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ï ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʦʪʥʦ-

ʰʝʥʠʡ.  ʊʘʢʠʤʠ ʩʭʝʤʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʤʝʭʘʥʠʟʤʦʚ, ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʪ.ʜ.  ʕʪʠ 

ʩʭʝʤʳ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʢʘʢ ʚʝʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ ʦʙʲ-

ʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʤʦʛʫʪ ʤʦʜʝʣʠʨʦʚʘʪʴʩʷ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʦʜʥʦ-

ʟʥʘʯʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ: ʤʦ-

ʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ï ʵʪʦ ʪʦ, ʯʪʦ ʤʦʜʝʣʠʨʫʝʪʩʷ ʠʣʠ ʦʧʠʩʳʚʘʝʪʩʷ ʪ.ʝ. ʜʝʥʦ-

ʪʘʪ.  ʊʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʥʝʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʪʦʯʥʝʝ ʚʩʝʛʦ 

ʦʪʨʘʞʘʝʪ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ.  ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʤʦʜʝ-

ʣʝʡ ʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ (ʈʠʩ.  11): 
 

ʄʦʜʝʣʴ ʄʦʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ 

(ʜʝʥʦʪʘʪ) 

ɺʝʱʝʩʪʚʝʥʥʘʷ 

 

ʅʝʚʝʱʝʩʪʚʝʥʥʘʷ 

 

ʌʦʨʤʘʣʠʟʦʚʘʥʥʘʷ 

 

ʅʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʘʷ 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ 

 

ʅʝʢʦʤʧʴʶʪʝʨʥʘʷ 

 

ɼʘʣʝʝ ʙʫʜʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʤʦʜʝʣʠ ʵʪʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

<<ʦʪʦʙʨʘʞʘʝʪ>

> 

 

ɺʝʱʝʩʪʚʝʥʥʳʡ 

ʩʫʱʝʩʪʚʫʶʱʠʡ 

 

ɺʝʱʝʩʪʚʝʥʥʳʡ ʥʝ 

ʩʫʱʝʩʪʚʫʶʱʠʡ 

 

ɸʙʩʪʨʘʢʪʥʳʡ 

 

 

ʈʠʩ.  11. ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʤʦʜʝʣʝʡ ʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʝʥʦʪʘʪʦʤ ʠ ʬʦʨʤʘʣʴʥʦʡ ʟʥʘʢʦʚʦʡ ʤʦʜʝʣʴʶ (ɿʥʘʢʦʤ) 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ (ʈʠʩ.  12): 

 

S 

(ɿʥʘʢ) 

D 

(ɼʝʥʦʪʘʪ) 

 

ʈʠʩ.  12. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʝʥʦʪʘʪʦʤ ʠ ʬʦʨʤʘʣʴʥʦʡ ʟʥʘʢʦʚʦʡ ʤʦʜʝʣʴʶ 

ɿʥʘʢ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝʤ (ʟʥʘʢʦʚʦʡ ʤʦʜʝʣʴʶ) ʜʝʥʦʪʘʪʘ. 

ʆʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʩʢʦʣʴʢʦ ʩʚʦʡʩʪʚ ʠʤʝʝʪ ʜʝʥʦʪʘʪ ʠ ʢʘʢʠʝ ʩʚʦʡʩʪʚʘ 

ʜʝʥʦʪʘʪʘ ʦʪʦʙʨʘʞʘʝʪ ʟʥʘʢ.  ʆ ʢʦʣʠʯʝʩʪʚʝ ʩʚʦʡʩʪʚ ʜʝʥʦʪʘʪʘ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟ-

ʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ.  ɺ ʥʝʢʦʪʦʨʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʩʠʩʪʝʤʘʭ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ 

ʣʶʙʦʡ ʦʙʲʝʢʪ ʥʝʠʩʯʝʨʧʘʝʤ ʚ ʩʚʦʝʤ ʧʦʟʥʘʥʠʠ, ʠ ʩʢʦʣʴʢʦ ʙʳ ʝʛʦ ʩʚʦʡʩʪʚ ʤʳ 

ʥʠ ʦʪʢʨʳʣʠ, ʫ ʦʙʲʝʢʪʘ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ ʥʝʦʪʢʨʳʪʳʭ 

ʩʚʦʡʩʪʚ.  ɹʦʣʝʝ ʪʦʛʦ, ʦʙʲʝʢʪ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʧʦʩʪʦʷʥ-

ʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʦʙʨʝʪʘʝʪ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ.  ʉ ʜʨʫʛʦʡ ʞʝ ʩʪʦʨʦʥʳ, ʝʩʣʠ, ʩʦ-

ʛʣʘʩʥʦ ʜʨʫʛʠʤ ʬʠʣʦʩʦʬʩʢʠʤ ʩʠʩʪʝʤʘʤ, ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʦʟʜʘʥʦ ʥʝʢʠʤ 

ʚʳʩʰʠʤ ʩʫʱʝʩʪʚʦʤ ʧʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʣʘʥʫ (ʟʘʤʳʩʣʫ), ʪʦ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʣʶʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʨʦʚʥʦ ʩʪʦʣʴʢʦ 

ʩʚʦʡʩʪʚ, ʩʢʦʣʴʢʦ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʚ ʚʳʰʝʫʧʦʤʷʥʫʪʦʤ ʟʘʤʳʩʣʝ. 

ʅʦ ʜʘʞʝ ʝʩʣʠ ʯʠʩʣʦ ʩʚʦʡʩʪʚ ʦʧʠʩʳʚʘʝʤʦʛʦ ʠʣʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, 

ʪ.ʝ. ʦʙʲʝʢʪʘ ʜʝʥʦʪʘʪʘ ʢʦʥʝʯʥʦ, ʵʪʠʭ ʩʚʦʡʩʪʚ ʪʘʢ ʤʥʦʛʦ, ʯʪʦ ʧʨʠ ʩʦʚʨʝʤʝʥʥʳʭ 
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ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʯʠʩʣʦ ʩʚʦʡʩʪʚ ʙʝʩʢʦʥʝʯʥʦ.  

ʀʟ ʵʪʦʛʦ ʠ ʙʫʜʝʤ ʠʩʭʦʜʠʪʴ ʜʘʣʴʰʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ.  ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ 

çʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴè, ʥʦ ʤʘʣʦ ʛʜʝ ʤʦʞʥʦ ʥʘʡʪʠ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʪʝʨʤʠʥʘ.  

ʆʜʥʦ ʠʟ ʥʝʤʥʦʛʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʜʘʥʦ ʚ [3], ʛʜʝ ʧʦʜ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʧʦ-

ʥʠʤʘʝʪʩ ̫ çʬʨʘʛʤʝʥʪ ʨʝʘʣʴʥʦʡ (ʚʠʨʪʫʘʣʴʥʦʡ) ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚ-

ʣʷʝʤʳʡ ʥʝʢʦʪʦʨʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʝʤʫ ʩʫʱʥʦʩʪʝʡè.  ʇʦ-

ʩʢʦʣʴʢʫ ʜʘʣʝʝ ʩʘʤʦ ʧʦʥʷʪʠʝ çʩʫʱʥʦʩʪʴè ʙʫʜʝʪ ʚʳʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʥʷʪʠʷ 

çʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴè, ʜʣʷ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝ ʧʦʜʭʦ-

ʜʠʪ, ʠ ʜʘʣʝʝ ʧʦʜ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʜʣʷ 

ʥʝʢʦʪʦʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦ-

ʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʵʪʠ ʦʙʲʝʢʪʳ ʫʯʘʩʪʚʫʶʪ. 

ɼʝʥʦʪʘʪ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʦʜʥʦʛʦ ʪʠʧʘ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ.  ɿʥʘʯʝʥʠʷ ʯʘʩʪʠ ʩʚʦʡʩʪʚ ʤʦ-

ʛʫʪ ʩʦʚʧʘʜʘʪʴ, ʘ ʜʨʫʛʦʡ ʯʘʩʪʠ ʩʚʦʡʩʪʚ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ.  ɼʦʣʞʥʦ ʩʫʱʝʩʪʚʦ-

ʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʠʣʠ ʠʜʝʷ ʦʙʲʝʢʪʦʚ ʦʜʥʦʛʦ ʪʠʧʘ.  ɸ.ʐʦʧʝʥʛʘʫʵʨ ʚ ʨʘʙʦʪʝ 

çʄʠʨ ʢʘʢ ʚʦʣʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝè ʧʠʩʘʣ: çʃʴʚʳ ʨʦʞʜʘʶʪʩʷ ʠ ʫʤʠʨʘʶʪ, ʘ 

ʣʴʚʠʥʦʩʪʴ, ʪ.ʝ. ʬʦʨʤʘ ʣʴʚʘ ʠ ʠʜʝʷ ʣʴʚʘ ʩʫʱʝʩʪʚʫʝʪ ʚʝʯʥʦè.  ʊ.ʝ. ʩʫʱʝʩʪʚʫʝʪ 

ʦʜʥʘ ʠʜʝʷ ʠʣʠ ʢʦʥʮʝʧʮʠʷ ʦʙʲʝʢʪʦʚ ʥʝʢʦʪʦʨʦʛʦ ʪʠʧʘ ʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʦʡ ʠʜʝʝ (ʈʠʩ.  1). 

 

 

D 

(ɼʝʥʦʪʘʪ) 

ɾʠʚʳʝ ʣʴʚʳ 

C 

(ʂʦʥʮʝʧʪ) 

ʀʜʝʷ ʣʴʚʘ 

 

ʈʠʩ.  13. ʂʦʥʮʝʧʪ ʠ ʜʝʥʦʪʘʪ 

ʆʙʲʝʜʠʥʠʚ ʪʨʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʵʣʝʤʝʥʪʘ (ʢʦʥʮʝʧʪ, ʟʥʘʢ ʠ ʜʝʥʦʪʘʪ), ʧʦʣʫ-

ʯʘʝʤ çʂʦʥʮʝʧʮʠʶ ʩʤʳʩʣʘè ɻʦʪʣʦʙʘ ʌʨʝʛʝ (ʈʠʩ.  14). 
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(ɿʥʘʢ) 

D 

(ɼʝʥʦʪʘʪ) 

C 

(ʂʦʥʮʝʧʪ) 

 

ʈʠʩ.  14. çʂʦʥʮʝʧʮʠ ̫ʩʤʳʩʣʘè ɻʦʪʣʦʙʘ ʌʨʝʛʝ 

ɽʩʣʠ ʚʝʨʥʫʪʴʩʷ ʢ ʥʘʰʠʤ ʣʴʚʘʤ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʦʜʥʘ 

ʠʜʝʷ ʣʴʚʘ, ʠʣʠ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʩʫʱʝʩʪ-

ʚʦʚʘʪʴ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʠʜʝʠ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʪʝ ʠʣʠ ʠʥʳʝ ʩʚʦʡʩʪʚʘ ʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ ʜʝʥʦʪʘʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ, ʢʘʢ ʙʳʣʦ ʨʝʰʝʥʦ ʚʳʰʝ, ʙʝʩʢʦʥʝʯʥʳʤ ʯʠʩ-

ʣʦʤ ʩʚʦʡʩʪʚ.  ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫ ʨʘʙʦʪʥʠʢʘ ʮʠʨʢʘ, ʦʨʛʘʥʠʟʘʪʦʨʘ 

ʩʘʬʘʨʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʙʫʜʫʪ ʨʘʟʥʳʝ ʠʜʝʠ ʣʴʚʘ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥ-

ʮʝʧʪ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ.  ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʪʘ ʙʫʜʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥʥʳʭ.  ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥ-

ʥʳʭ ï ʵʪʦ ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʢʘʢʠʝ ʩʫʱʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʢʘʢ ʩʫʱʥʦʩʪʠ ʩʦʦʪʥʦʩʷʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʢʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʫʱʥʦʩʪʠ ʦʙʣʘ-

ʜʘʶʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠ ʢʘʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʢʣʘ-

ʜʳʚʘʶʪʩʷ ʥʘ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʩʫʱʥʦʩʪʝʡ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ 

ʩʭʝʤʘ ʜʘʥʥʳʭ ï ʵʪʦ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  ʊʘʢʦʝ ʦʧʠʩʘʥʠʝ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʩʘʤʦʮʝʣʴʶ, ʠ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭ ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ 

ʨʘʙʦʪʘʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʜʘʥʥʳʭ ʷʚʣʷ-

ʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʧʴʶ-

ʪʝʨʥʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʜʝʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ï ʵʣʝʤʝʥʪʦʚ 

ʬʝʨʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ.   

ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ IDEF0-ʜʠʘʛʨʘʤʤʳ.  ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʢʘʞʜʳʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳ-

ʧʦʣʥʷʝʤʦʤʫ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʧʨʠʣʦʞʝʥʠʡ.  ʇʨʠʣʦʞʝʥʠʷ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʭʘʥʠʟʤʘʤʠ.  ɺʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʙʣʦʢʦʚ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʢʝʪʘʤ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠʣʦʞʝʥʠʷ. 
 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 24 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʪʘʣʴʥʘʷ 

ʧʨʦʨʘʙʦʪʢʘ ʜʘʥʥʳʭ.  ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʠʟ ʢʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʩʦ-

ʩʪʦʠʪ ʢʘʞʜʳʡ ʠʟ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ), ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʩʪʨʝʣʢʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʝ. 
 

ʀʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ 

ɺʥʫʪʨʝʥʥʠʝ 

ʜʘʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʜʘʥʥʳʝ 

ʇʨʠʣʦʞʝʥʠʝ 

(ʚʚʦʜ ʠʣʠ ʛʝʥʝʨʘʮʠʷ 

ʥʦʚʳʭ ʜʘʥʥʳʭ) 

 
ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʩ ʧʦʤʦʱʴʶ ʉɸʇʈ-ʢ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʜʘʥʥʘʷ ʩʭʝʤʘ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
 

ʀʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ: 

ʊʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʝʢʪ 

ɺʥʫʪʨʝʥʥʠʝ 

ʜʘʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʜʘʥʥʳʝ: 

ʈʘʙʦʯʠʡ ʧʨʦʝʢʪ 

ʇʨʠʣʦʞʝʥʠʝ ʉɸʇʈ-ʢ 

(ʚʚʦʜ ʠʣʠ ʛʝʥʝʨʘʮʠʷ 

ʥʦʚʳʭ ʜʘʥʥʳʭ) 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʜʘʥʥʳʝ: 

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

 
ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʪʝʨʞʥʷ ʬʝʨʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʈʘʙʦʯʠʝ

ʯʝʨʪʝʞʠ

ʊʇ

ʕʩʢʠʟʥʦʝ ʠ 

ʪʝʭʥʠʯʝʩʢʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ
A1

ʈʘʙʦʯʝʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ
A2

ʇʦʚʝʨʦʯʥʳʝ

 ʨʘʩʯʝʪʳ
A3

ʈʘʟʨʘʙʦʪʢʘ 

ʊʇ
A4

ʀʩʭʦʜʥʳʝ

ʜʘʥʥʳʝ

ʈʘʩʯʝʪʥʘʷ

ʩʭʝʤʘ

ʈʝʟʫʣʴʪʘʪʳ

ʨʘʩʯʝʪʘ

ʊʝʭʥʠʯʝʩʢʠʡ

ʧʨʦʝʢʪ

ʇʨʝʜʣʦʞʝʥʠʷ 

ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ

ʧʨʦʝʢʪʘ

ʇʨʠʢʣʘʜʥʳʝ

ʧʨʦʛʨʘʤʤʥʳʝ

ʧʨʦʜʫʢʪʳ

ʉɸʇʈ

ʉɸʇʈ-ʢ

ɸʉʅʀ

ɸʉʊʇʇ
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 ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʨʝʘʣʴʥʳʝ ʧʨʠʤʝʨʳ ʙʫʜʫʪ ʠʤʝʪʴ ʜʝʣʦ ʩ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʠʟʜʝʣʠʡ (ʥʘʧʨʠʤʝʨ, çʤʝʭʘʥʠʯʝʩʢʠʝ 

ʠʟʜʝʣʠʷè ʚʦʦʙʱʝ, çʠʟʜʝʣʠʷ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, çʪʨʫʙʦʧʨʦ-

ʚʦʜʳè, çʟʜʘʥʠʷè, çʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷè ʠ ʪ.ʜ.), ʠ ʚ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝ-

ʨʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʦʙʦʙʱʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʦʥʷʪʠʷ. 

ɺ ʧʨʠʤʝʨʝ, ʜʣʷ ʧʨʦʩʪʦʪʳ ʠ ʥʘʛʣʷʜʥʦʩʪʠ, ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʠʥʬʦʨʤʘʮʠʠ.  ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʪʝʭ 

ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴʩʷ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʝ ʜʘʥ-

ʥʳʭ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʣʘʩʩʦʚ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʦʪʜʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʦʧʠʩʳʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʳʷʚʣʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʝʜʠ-

ʥʠʯʥʦʝ ʠʟʜʝʣʠʝ ï ʩʪʝʨʞʝʥʴ.  ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʢʝʪʳ 

ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʨʝʣʢʘʤ ʥʘ IDEF0-ʜʠʘʛʨʘʤʤʝ.  ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʨʘʩʢʨʳʚʘʝʪʩʷ ʝʛʦ ʩʦʩʪʘʚ.  

ʉʨʝʜʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʧʦʜ ʀʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

ʧʦʥʠʤʘʝʪʩʷ ʚʥʝʰʥʠʡ ʩʠʤʚʦʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʧʨʠʥʷʪʳʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ (ʥʘʧʨʠʤʝʨ, ç224.00700.210-57è), ʥʘʟʳʚʘʝʤʳʡ ʚ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ çʚʥʝʰʥʠʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤè, ʘ ʥʝ ʬʦʨʤʘʣʴʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʥʝʢʦʪʦʨʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ, ʠ 

ʠʤʝʶʱʠʡ ʩʤʳʩʣ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ.  ɺʥʝʰʥʠʡ ʠʜʝʥ-

ʪʠʬʠʢʘʪʦʨ (ʦʙʦʟʥʘʯʝʥʠʝ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʥʠʢʘʣʴʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠʟʜʝʣʠʡ, 

ʨʝʩʫʨʩʦʚ, ʦʧʝʨʘʮʠʡ, ʩʚʦʡʩʪʚ ʠ ʪ.ʜ. ʚ ʧʨʦʮʝʩʩʝ ʜʝʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  ʆʙʳʯʥʦ 

ʜʣʷ ʚʥʝʰʥʠʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʩʠʩʪʝʤʘ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʯʘʩʪʦ ï ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʦʚ.  ɼʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ ʵʪʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʯʘʱʝ ʚʩʝʛʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʪʨʦʢʘ ʩʠʤʚʦʣʦʚ.  

ɺʥʝʰʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʦʠʩʢʦʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʚ ʩʠʩʪʝ-

ʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ (Product data management - PDM), ʚ ʢʘ-

ʪʘʣʦʛʘʭ, ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʭ ʠ ʪ.ʜ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ; 

ʈʘʙʦʯʠʡ ʧʨʦʝʢʪ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ɻʝʦʤʝʪʨʠʷ.ɼʠʘʤʝʪʨ; 

ɻʝʦʤʝʪʨʠʷ.ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ; 

ʄʘʪʝʨʠʘʣ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ; 

ɼʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ; 

ʉʝʨʠʡʥʦʩʪʴ; 

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ɻʝʦʤʝʪʨʠʷ.ʉʚʦʡʩʪʚʘ ʩʝʯʝʥʠʷ (ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʜʠʘʤʝʪʨʘ ʠ ʪʦʣʱʠʥʳ ʩʪʝʥ-

ʢʠ); 
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ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ; 

ɺʠʜ ʦʧʦʨʳ; 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʳ; 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ɻʝʦʤʝʪʨʠʷ.ɼʠʘʤʝʪʨ; 

ɻʝʦʤʝʪʨʠʷ.ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ; 

ʄʘʪʝʨʠʘʣ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ; 

ɼʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ; 

ʉʝʨʠʡʥʦʩʪʴ; 

ʕʪʠ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʤʦʱʥʦʩʪʠ (ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ), 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʣʘʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʦʯʠʭ ʩʚʦʡʩʪʚ, ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ: 

- ʦʪʜʝʣʴʥʳʤʠ ʯʣʝʥʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʣʘʩʩʦʚ. ʅʘʧʨʠʤʝʨ, ʠʜʝʥʪʠʬʠʢʘ-

ʪʦʨ ï ʵʪʦ ʝʜʠʥʠʯʥʘʷ ʩʠʤʚʦʣʴʥʘʷ ʩʪʨʦʢʘ, ʠ ʥʘʠʙʦʣʝʝ ʨʘʟʫʤʥʳʤ ʙʳʣʦ ʙʳ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʝʛʦ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʯʣʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʩʘ. 

- ʦʪʜʝʣʴʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʣʘʩʩʘʤʠ, ʠʤʝʶʱʠʤʠ ʥʝʩʢʦʣʴʢʦ ʯʣʝʥʦʚ.  

ʄʘʪʝʨʠʘʣ, ʦʙʣʘʜʘʶʱʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʥʝʢʦʪʦʨʳʤ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ: ʥʘʠʤʝʥʦʚʘʥʠʝ, ʧʣʦʪ-

ʥʦʩʪʴ (ʫʜʝʣʴʥʳʡ ʚʝʩ), ʧʨʦʯʥʦʩʪʴ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʪ.ʜ., ʣʫʯʰʝ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʩʘ, ʯʣʝʥʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʵʪʠ ʦʪʜʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

- ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʣʘʩʩʦʚ.  ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ, ʪ.ʝ. ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ï ʵʪʦ ʩʣʦʞʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ, 

ʦʪʨʘʞʘʶʱʠʡ ʩʪʨʫʢʪʫʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʜʝʢʦʤʧʦʟʠʮʠʶ ʠ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ), ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ, ʚʦʟʤʦʞʥʦ ï ʩʚʷʟʴ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤ ʠʥʩʪ-

ʨʫʤʝʥʪʦʤ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʩʪʦʣʴ ʩʣʦʞʥʳ ʠ ʨʘʟʥʦʪʠʧʥʳ, ʯʪʦ 

ʠʭ ʥʝʧʨʦʩʪʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʩʘ. 

ʅʠʞʝ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ UML ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʣʘʩʩʘʤʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ ʦʙ ʠʟʜʝʣʠʠ 

ï ʧʦʣʦʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʩʪʝʨʞʥʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ, 

ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚ ʥʦʪʘʮʠʠ UML, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ, 

ʥʘʟʳʚʘʝʪʩʷ ʦʥʪʦʣʦʛʠʝʡ, ʪ.ʝ. çʩʧʝʮʠʬʠʢʘʮʠʝʡ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠè. 
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ʩʪʝʨʞʝʥʴ 

id : ʩʪʨʦʢʘ ʩʠʤʚʦʣʦʚ 

l : ʚʝʱʝʩʪʚʝʥʥʦʝ 

 

ʥʘʛʨʫʞʝʥʥʳʡ_ʩʪʝʨʞʝʥʴ 

P : ʥʘʛʨʫʟʢʠ 

 

ʥʘʛʨʫʟʢʠ 

é 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʦʧʦʨʦʡ 

S : ʚʠʜ_ʦʧʦʨʳ 

 

ʦʧʦʨʘ 

é 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʛʝʦʤʝʪʨʠʝʡ 

d : ʚʝʱʝʩʪʚʝʥʥʦʝ 

s : ʚʝʱʝʩʪʚʝʥʥʦʝ 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʨʝʟʫʣʴʪʘʪʘʤʠ_ʨʘʩʯʝʪʘ 

R : ʥʘʧʨʷʞʝʥʥʦ_ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ_ʩʦʩʪʦʷʥʠʝ 

 

ʥʘʧʨʷʞʝʥʥʦ_ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ_ʩʦʩʪʦʷʥʠʝ 

é 

 

ʩʪʝʨʞʝʥʴ_ʜʣʷ_ ʨʘʩʯʝʪʥʦʡ_ʩʭʝʤʳ 

S : ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʯʝʥʠʷ 

 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʯʝʥʠʷ 

é 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ_ʜʘʥʥʳʤʠ 

M : ʤʘʪʝʨʠʘʣ 

Tol : ʜʦʧʫʩʪʠʤʳʝ_ʦʪʢʣʦʥʝʥʠʷ 

ser : ʮʝʣʦʝ 

 

ʤʘʪʝʨʠʘʣ 

é 

 

ʜʦʧʫʩʪʠʤʳʝ_ʦʪʢʣʦʥʝʥʠʷ 

é 

 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ_ʧʨʦʮʝʩʩ 

é 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ_ʜʘʥʥʳʤʠ 

PP : ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ_ʧʨʦʮʝʩʩ 

 

 

ɺ ʟʥʘʢʝ ʦʪʦʙʨʘʞʝʥʳ ʪʝ ʦʙʲʝʢʪʳ ʜʝʥʦʪʘʪʘ ʠ ʪʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʢʦ-

ʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʢʦʥʮʝʧʪʝ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʢʦʥʮʝʧʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʨʝʙ-

ʥʦʩʪʷʤʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʷʤʠ, ʧʨʠʥʷʪʳʤʠ ʚ 

UML (ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ), ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤ ʦʙʲʝʢʪʦʤ ʠ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʪ.ʝ. ʩʚʷʟʴ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʟʥʘʢʘ ʠ ʵʣʝ-

ʤʝʥʪʘʤʠ ʢʦʥʮʝʧʪʘ, ʥʘʟʳʚʘʝʪʩʷ çʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʜʘʥʥʳʭè. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʏʪʦ ʪʘʢʦʝ ʤʦʜʝʣʴ.  ʂʘʢʠʝ ʙʳʚʘʶʪ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʦʜʝʣʝʡ. 

2. ʏʪʦ ʪʘʢʦʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ.  ʇʦʢʘʞʠʪʝ ʦʪʥʦʰʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ ʜʘʥʥʳʭ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢʝ ʌʨʝʛʝ. 

3. ʏʪʦ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ 

ʩʭʝʤʳ ʜʘʥʥʳʭ. 
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3. ʉʪʘʥʜʘʨʪ ISO 10303 STEP.  ʆʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ 
ʩʦʩʪʘʚ ʩʪʘʥʜʘʨʪʘ 

ʀʥʬʦʨʤʘʮʠʷ, ʦʙ ʠʟʜʝʣʠʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʷʭ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

(ʤʘʨʢʝʪʠʥʛ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʫʪʠʣʠʟʘʮʠʷ) ʰʠ-

ʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟ-

ʣʠʯʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʚ CALS-ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʝ-

ʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟ-

ʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʝʜʠʥʦʡ, ʧʦʥʷʪʥʦʡ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 
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STD 

 

ʈʠʩ.  15. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʧʨʠ ʥʘʣʠʯʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥ-

ʥʳʤʠ 

ʉʪʘʥʜʘʨʪ STEP ʟʘʜʘʝʪ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʦʙʤʝʥʘ ʜʘʥ-

ʥʳʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʩʦʛʣʘʩʥʦ ʝʛʦ ʧʦʣʥʦʡ ʤʦʜʝʣʠ. ʂʘʢ ʧʦʣʥʘʷ ʤʦʜʝʣʴ ʠʟ-

ʜʝʣʠʷ, ʪʘʢ ʠ ʩʧʦʩʦʙʳ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʚʠʜʝ, 

ʧʨʠʯʝʤ ʦʥʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʫʯʘʩʪʥʠʢʘʤʠ ɾʎʀ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʝʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩʦʩʪʦʠʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʛʢʦ ʦʨʛʘʥʠ-

ʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʤʝʞʜʫ ʚʩʝʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫ-

ʯʘʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʘʨʦʡ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ; 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʚʝʨʪʝʨʦʚ ʬʦʨ-

ʤʘʪʦʚ N*(N ʤʠʥʫʩ 1) ʰʪʫʢ, ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʠʩʪʝʤ. 

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʘ STEP ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʚʝʨʪʝʨʦʚ ʩʦʢʨʘ-

ʱʘʝʪʩʷ ʜʦ 2*N ʰʪʫʢ, ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩ-




