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ɺɺɽɼɽʅʀɽ   

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ.  ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʧʦʩʪʦʷʥʥʦʡ ʫʛʨʦʟʦʡ ʜʝʛʨʘʜʘʮʠʠ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʟʝʤʝʣʴ. ʇʨʦʮʝʩʩ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝʤ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ, ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʠʪʦʮʝʥʦʟʦʚ ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ, ʠ ʚ ʩʦʩʪʘʚʝ ʠʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʤʘʣʦʮʝʥʥʳʝ ʚʠʜʳ. ʏʘʱʝ ʚʩʝʛʦ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʥɹʳʭ ʨʘʙʦʪ, ʧʦʣʫʯʠʚʰʠʭ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ 

ʨʫʙʝʞʦʤ ʥʘʟʚʘʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ 

ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ 

ʠʤʝʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ ʦ ʭʦʜʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʥʘʨʫʰʝʥʥʳʭ 

ʟʝʤʝʣʴ. ʇʦʩʣʝʜʥʠʝ ʧʦʟʚʦʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʪ̫ʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ,  

ʧʦʟʚʦʣʷʶʱʠʝ  ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʉʫʱʝʩʪʚʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʠ 

ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚʥʝʜʨʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ.  
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ʅʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʠʭ 

ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʨʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʠʢʣʘʜʥʳʤ ʟʘʜʘʯʘʤ ʚ ʦʪʥʦʰʝʥʠʠ ʩʧʦʩʦʙʘ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠ ʚʳʭʦʜʥʳʭ ʬʦʨʤ 

ʦʪʯʝʪʘ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʩʪʘʥʦʚʠʪʴ ʚʳʙʦʨ ʥʘ ʩʨʝʜʝ 

1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.2, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ IDEF0.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʦʧʨʦʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʟʝʤʝʣʴ ʥʘʨʫʰʝʥʥʳʭ ʧʨʠ 

ʫʛʣʝʜʦʙʳʯʠ,  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʠ ʩʣʘʙʦ ʦʩʚʝʱʝʥʳ ʚ 

ʣʠʪʝʨʘʪʫʨʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʫʛʣʫʙʣʝʥʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʚʠʜʥʦʡ.  ɸʥʘʣʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʟʝʤʝʣʴ ʧʨʠ ʫʛʣʝʜʦʙʳʯʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ 

1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.2, ʠ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʜʫʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.2 ʠ ʘʜʘʧʪʘʮʠʠ ʠʭ ʢ ʥʫʞʜʘʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʝʤʝʣʴ ʩ ʫʯʝʪʦʤ ʠʭ ʢʘʯʝʩʪʚʝʥʥʭr ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʫʩʣʦʚʠʡ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ.   

ʅʘ ʚʳʙʦʨ ʩʪʨʘʪʝʛʠʠ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʩ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʚʣʠʷʝʪ ʢʦʤʧʣʝʢʩ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ  ï  ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʦʡ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ 

ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʠ ʝʝ ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʱʫʶ 

ʩʪʨʘʪʝʛʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩ ʧʦʤʦʱʴʶ CASE-ʪʝʭʥʦʣʦʛʠʡ, ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ, ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ ʩ ʪʦʯʥʦʩʪʴʶ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʝʤʝʣʴ ʧʨʠ ʫʛʣʝʜʦʙʳʯʝ. 

ʈʘʟʨʘʙʦʪʘʥʳ  ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʜʦʡʪʠ ʢ ʨʝʰʝʥʠʶ 

ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʳ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʘʜʘʧʪʘʮʠʠ 

ʤʝʩʪʥʳʭ ʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ 

ʩʦʦʙʱʝʩʪʚ ʢʘʢ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʝʤʝʣʴ. 

ʈʘʙʦʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʧʦ  

ʥʘʧʨʘʚʣʝʥʠʶ 09.03.03 ï ʧʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ. 
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Introduction 

The urgency of the problem. To preserve the productive environment, which 

under the influence of anthropogenic interventions, is under constant threat of 

degradation, it is important to restore land. The process of mining is inevitably 

accompanied by a disturbance of soil cover and vegetation. The ecological conditions 

of disturbed lands are unfavorable, the natural restoration of phytocenoses proceeds 

slowly, and in the composition of their prevailing low-value species. Most often, on 

disturbed lands, a whole complex of restoration works is required, which have been 

given recultivation in our country and abroad. Conducting reclamation works requires 

significant financial and labor resources, therefore it is very important to have 

objective data on the course of natural overgrowing of disturbed lands. The latter 

allows you to minimize the costs of restoring disturbed lands by using potential 

natural opportunities. 

In connection with the large volume of analyzed information, it is advisable to 

use functional modeling, information models, which, in combination, formalize the 

development of new technologies, which greatly facilitates the conduct of analytical 

work. There is a need to continuously improve the efficiency of using information 

systems that handle large amounts of data. 

The application of the information system allows to significantly increase the 

reliability and efficiency of information processing, to shorten the time and costs for 

their design, implementation and operation. 

An important factor that determines the effectiveness of information analysis is 

the choice of the environment for the development and operation of program 

elements of the information system. A characteristic feature of modern information 

systems is their orientation toward solving applications that require the possibility of 

non-standard data processing, as well as the possibility for the user to change the 
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requirements for applied tasks with respect to the data processing method, the 

structure of relationships between objects, and the output forms of the report. 

Within the framework of this work, it was decided to stop the choice on the 

environment of 1C: Enterprise 8.2, as well as the use of the standard functional 

design procedure IDEF0. 

Taking into account that the issues of information analysis of the regularities of 

natural overgrowing of lands disturbed by coal mining are currently insufficiently 

studied and poorly covered in the literature, the need for their further in-depth study 

and research is evident. Analysis of the regularities of natural overgrowing of lands 

under coal mining on the one hand is a promising direction of reducing the costs of 

the introduction and operation of 1C: Enterprise 8.2, and on the other hand it 

contributes to optimizing the 1C: Enterprise 8.2 modular structures and adapting 

them to the needs of natural land restoration, taking into account their qualitative and 

quantitative characteristics, conditions of their geographical location. 

The choice of strategy of processing algorithm with previously accumulated 

materials is influenced by a complex of various factors - socioeconomic, ecological, 

technical and technological, climatogeographic and others, which determine the 

feasibility and feasibility of implementing the natural overgrowing developed on the 

basis of the chosen algorithmic strategy of management of natural overgrowing and 

its integration into the overall strategy. -economic development of the territory. 

Thus, this work is devoted to the improvement of information analysis, using 

CASE-technologies, to construct various functional schemes, the area under 

investigation, describing all necessary actions with an accuracy sufficient to 

unambiguously model the process of land restoration in coal mining. Methodical 

approaches have been developed that make it possible to approach the solution of the 

scientific problem of an integrated ecological and biological assessment of the 
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adaptation of local and introduced species of higher vascular plants and their 

communities as part of the fundamental problem of land restoration. 

The work is intended for full-time and part-time students indirection 09.03.03 - 

applied informatics. 
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1. ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʀ ʄɽʊʆɼʆʃʆɻʀʏɽʉʂʀɽ ʆʉʅʆɺʓ 

ʀɿʋʏɽʅʀʗ ʇʈʆɹʃɽʄʓ  

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʩʝʦʙʲʝʤʣʶʱʝʡ 

ʪʝʭʥʠʟʘʮʠʝʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʩʝʭ ʩʪʦʨʦʥ ʞʠʟʥʠ ʣʶʜʝʡ. ʆʥʘ 

ʩʦʟʜʘʝʪ ʙʝʟʛʨʘʥʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʦʩʪʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʣʶʜʝʡ ʠ 

ʜʚʠʞʝʥʠʷ ʦʙɦ ʝʩʪʚʘ ʧʦ ʧʫʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ. ɺʳʩʦʢʘʷ 

ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʴ ʠ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʦʩʚʦʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʨʠʜʘʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʧʦʣʩʪʦʣʝʪʠʷ ʟʥʘʯʝʥʠʝ 

ʧʣʘʥʝʪʘʨʥʦʡ ʩʠʣʳ, ʧʦ ʨʝʟʫʣʪɹʘʪʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ ʩʦʠʟʤʝʨʠʤʦʡ ʩ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʵʚʦʣʶʮʠʠ ɿʝʤʣʠ. ʅʦ ʫʩʧʝʭʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, 

ʦʩʚʦʙʦʞʜʘʶʱʠʝ ʯʝʣʦʚʝʢʘ ʦʪ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʣ ʠ ʨʝʩʫʨʩʦʚ ʧʨʠʨʦʜʳ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ ʦʧʘʩʥʦʛʦ, ʚʳʟʳʚʘʶʱʝʛʦ ʪʨʝʚʦʛʫ ʦʙʦʩʪʨʝʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ.  

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʦʜʝʚʘʝʪ ʩʫʰʫ ʟʝʤʥʦʛʦ ʰʘʨʘ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʛʦ 

ʢʦʚʨʘ, ʧʨʝʨʳʚʘʶʱʝʛʦʩʷ ʣʠʰʴ ʪʘʤ, ʛʜʝ ʦʥ ʫʥʠʯʪʦʞʝʥ ʯʝʣʦʚʝʢʦʤ, ʠ ʚ ʤʝʩʪʘʭ ʩ 

ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (ɸʣʝʢʩʘʥʜʨʦʚʘ, 1969). ʉʦʚʨʝʤʝʥʥʳʡ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ɿʝʤʣʠ ï ʨʝʟʫʣʴʪʘʪ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʦʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ 

ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʪʠʧʦʚ ʢʣʠʤʘʪʘ ʠ ʧʦʯʚ, ʧʨʦʪʝʢʘʣ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʩʪʦʣʝʪʠʷ ʦʥ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʝʥ ʙʳʩʪʨʳʤ ʧʨʦʮʝʩʩʦʤ ʵʚʦʣʶʮʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʢʘ ï 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʵʚʦʣʶʮʠʝʡ (ʄʠʨʢʠʥ ʠ ʜʨ., 2000). ɸʥʪʨʦʧʦʛʝʥʥʘʷ 

ʨʘʩʪʠʪʝʣʥɹʦʩʪʴ ʦʙʷʟʘʥʘ ʩʚʦʠʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʚʦʟʜʝʡʩʪʚʠʶ 

ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʫ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʚʘʝʤʳʝ 

ʩʦʦʙʱʝʩʪʚʘ (ʢʫʣʪɹʫʨʬʠʪʦʮʝʥʦʟʳ), ʪʘʢ ʠ ʩʧʦʥʪʘʥʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʮʝʥʦʟʳ 

(ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʛʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʠ ʚʪʦʨʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ). 

ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ (ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ), 
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ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʪʠʧʳ ʬʠʪʦʮʝʥʦʟʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʠ ʩʪʠʭʠʡʥʦʡ, ʢʦʪʦʨʘʷ ʩʧʦʥʪʘʥʥʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʉʪʠʭʠʡʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʵʚʦʣʶʮʠʷ 

ʩʝʛʦʜʥʷ ʥʝʩʨʘʚʥʝʥʥʦ ʙʦʣʝʝ ʟʥʘʯʠʤʘ, ʯʝʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ (ʄʠʨʢʠʥ ʠ ʜʨ., 

2000). 

ʀʟʫʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ, ʢʦʛʜʘ ʚʩʝ ʧʨʦʪʝʢʘʶʱʠʝ ʧʨʦʮʝʩʩʳ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʫʨʦʚʥʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪ 

ʠʥʬʨʘʮʝʥʦʪʠʯʝʩʢʦʛʦ ʜʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ.  

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ 

ʟʝʤʝʣʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʯʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ, 

ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ çʆʩʥʦʚ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʉʦʶʟʘ ʉʉʈ ʠ ʩʦʶʟʥʳʭ ʨʝʩʧʫʙʣʠʢè (1989). ʊʦʣʴʢʦ ʟʘ 15-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (1971-

1985 ʛʛ.) ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʦ 1,4 ʤʣʥ. ʛʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʘ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 65 ʤʣʥ. ʨʫʙʣʝʡ.   

ʀʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʚʘʣʘʭ ʠ ʜʨʫʛʠʭ ʪʠʧʘʭ ʪʝʭʥʦʛʝʥʥʦ 

ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʪ.ʝ. ʧʨʦʮʝʩʩʘ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ,  ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʘʤʦʡ 

ʧʨʠʨʦʜʦʡ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʋʢʨʘʠʥʝ (ɹʦʥʜʘʨʴ, 1971, 1974; ɹʦʥʜʘʨʴ, ɼʦʜʘʪʢʦ, 

1973, 1974; ɼʝʥʠʩʠʢ, 1984), ʚ ɼʦʥʙʘʩʩʝ (ʈʝʚʘ, ɹʘʢʣʘʥʦʚ, 1974; ʈʝʚʘ, ʍʘʨʭʘʨʦʪʘ, 

ɼʤʠʪʨʠʝʥʢʦ, 1978), ʚ ʇʦʜʤʦʩʢʦʚʴʝ (ɸʢʫʣʦʚ, ʄʘʢʘʨʦʚ, 1980; ɺʘʩʠʣʴʝʚʘ, 1981; 

ʄʦʪʦʨʠʥʘ, ʀʞʝʚʩʢʘʷ, 1967; 1980; ɺʘʩʠʣʴʝʚʘ, 1981), ʚ ʂʫʟʙʘʩʩʝ (ɹʘʨʘʥʥʠʢ, 1973; 

ʑʝʨʙʘʪʝʥʢʦ, ʂʦʥʜʨʘʰʠʥ, 1977; ʑʝʨʙʘʪʝʥʢʦ, ʐʫʰʫʝʚʘ, 1974; ʊʨʦʬʠʤʦʚ, 

ʆʚʯʠʥʥʠʢʦʚ, 1970), ʥʘ ʦʪʚʘʣʘʭ ʂʫʨʩʢʦʡ ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ (ʌʝʜʦʪʦʚ, 1984), 

ʞʝʣʝʟʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ (ʊʝʨʝʭʦʚʘ ʠ ʜʨ., 1974) ʠ ʚ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʅʦ ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʵʪʠ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʠ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʋʨʘʣʝ (ʂʦʣʝʩʥʠʢʦʚ ʠ ʜʨ., 1976; ʂʫʣʘʛʠʥ, 1982; ʃʝʚʠʪ, 1978; 
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ʃʫʢʴʷʥʝʮ, 1974 ʘ, ʙ; 1978; ʄʘʢʦʚʩʢʠʡ, ʅʦʚʘʢ, 1974; ʄʘʭʦʥʠʥʘ, ʏʠʙʨʠʢ, 1974 ʘ, 

ʙ; ʄʘʭʦʥʠʥʘ ʠ ʜʨ., 1976 ʘ, ʙ; ʅʘʢʘʨʷʢʦʚ, ʅʘʟʘʨʝʥʢʦ, 1980; ʇʘʩʳʥʢʦʚʘ, 1984, 

1992; ʇʨʦʢʦʧʴʝʚ ʠ ʜʨ., 1974; ʊʘʨʯʝʚʩʢʠʡ, 1964, 1968; ʊʘʨʯʝʚʩʢʠʡ, ʏʠʙʨʠʢ, 

1969; 1970; ʍʘʤʠʜʫʣʠʥʘ, 1970; ʏʠʙʨʠʢ, 1979; ʐʠʣʦʚʘ, 1970; 1974; ʐʪʠʥʘ, ʠ 

ʜʨ., 1971; ʠ ʜʨ.), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ. ʕʪʦ ʩʪʘʨʳʡ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʡ ʨʝʛʠʦʥ, ʛʜʝ ʨʘʟʨʘʙʦʪʢʠ ʚʝʜʫʪʩʷ ʙʦʣʝʝ 50, ʘ ʠʥʦʛʜʘ ʠ 100 

ʣʝʪ. ʅʘ ʥʝʜʘʚʥʦ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʛʝʦʮʠʥʦʟʦʚ, ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʳʡ ʥʘ ʦʪʚʘʣʘʭ ʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʣʝʩʥʦʡ ʟʦʥʝ.  

ʇʦ ʤʥʝʥʠʶ ʊ.ʉ.ʏʠʙʨʠʢ ʠ ʖ.ɸ.ɽʣʴʢʠʥʘ (1989) ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʬʦʨʤʠʨʫʶɦ ʠʭʩʷ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘʤʝʪʠʣʠʩʴ ʜʚʘ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʦʧʠʩʘʥʠʶ 

ʬʠʪʦʮʝʥʦʟʦʚ, ʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʠʣʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʚʥʝ ʩʚʷʟʠ ʩ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʦʢʨʫʞʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʪ. ʝ. ʦʙʳʯʥʦ ʦʥʠ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʩʚʦʝʦʙʨʘʟʠʝ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʧʦʜʨʦʙʥʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʪʦʨʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ï ʚʳʚʝʜʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦ ʜʠʥʘʤʠʢʝ 

ʩʦʦʙʱʝʩʪʚ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʝʤʣʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʭʝʤ 

ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʭ ʩʫʢʮʝʩʩʠʡ ʟʦʥʘʣʴʥʦʛʦ ʧʣʘʥʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʟʘʣʝʞʝʡ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʶʪʩʷ ʵʣʝʤʝʥʪʳ 

ʘʙʩʦʣʶʪʠʟʘʮʠʠ ʩʚʦʝʦʙʨʘʟʠʷ, ʚʦ ʚʪʦʨʦʤ ï ʝʛʦ ʥʝʜʦʦʮʝʥʢʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʦʛʘʪʳʡ ʘʨʩʝʥʘʣ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʠɦʭ ʫʛʣʫʙʠʪʴ ʘʥʘʣʠʟ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʤʝʥʥʦ ʚ ʛʝʦʙʦʪʘʥʠʢʝ.  

 ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʬʠʪʦʮʝʥʦʟʳ ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ 

ʫʜʦʙʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ ʛʝʦʙʦʪʘʥʠʢʠ, ʦʩʦʙʝʥʥʦ ʧʦ 

ʜʠʥʘʤʠʢʝ ʬʠʪʦʮʝʥʦʟʦʚ, ʪʘʢ ʢʘʢ ʠʟʚʝʩʪʝʥ ʩʪʘʨʪʦʚʳʡ ʤʦʤʝʥʪ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʇʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʜʠʥʘʤʠʢʠ ʬʠʪʦʮʝʥʦʟʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ 
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ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʄʠʨʢʠʥ, 1985). ʌʠʪʦʮʝʥʦʟʳ ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʠʤʝʶʪ ʦʙʝʜʥʝʥʥʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʫʧʨʦʱʝʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʠʭ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʇʦ ʤʥʝʥʠʶ ɹ.ʄ.ʄʠʨʢʠʥʘ, ʃ.ɻ.ʅʘʫʤʦʚʦʡ ʠ ɸ.ʀ.ʉʦʣʦʤʝʱ (2000), ʠʤʝʝʪʩʷ 

ʪʨʠ ʧʦʜʭʦʜʘ ʢ ʘʥʘʣʠʟʫ ʨʘʟʚʠʪʠʷ ʬʣʦʨʠʩʪʠʢʠ: ʠʟʫʯʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʣʦʨ, ʪ. ʝ. 

ʚʳʷʚʣʝʥʠʝ ʩʧʠʩʢʘ ʚʠʜʦʚ ʪʝʨʨʠʪʦʨʠʡ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʠʟʚʦʣʴʥʳ. ʆʙʳʯʥʦ ï ʵʪʦ ʛʨʘʥʠʮʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʝʜʠʥʠʮʳ; ʠʟʫʯʝʥʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʬʣʦʨ, ʪ. ʝ. ʬʣʦʨ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; ʦʮʝʥʢʘ 

ʛʘʤʤʘ-ʨʘʟʥʦʦʙʨʘʟʠʷ, ʪ, ʝ. ʚʳʷʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʯʠʩʣʘ ʚʠʜʦʚ ʚʦ ʬʣʦʨʝ ʦʪ 

ʨʘʟʤʝʨʘ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʢʣʠʤʘʪʘ ʠ ʨʝʣʝɹʬʘ). 

ʃʶʙʘʷ ʬʣʦʨʘ (ʨʝʛʠʦʥʘʣʴʥʘʷ ʠʣʠ ʢʦʥʢʨʝʪʥʘʷ) ʩʦʩʪʦʠʪ ʠʟ ʚʠʜʦʚ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʯʠʩʣʫ ʧʘʨʘʤʝʪʨʦʚ (ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʪ. ʧ.). ʇʦʵʪʦʤʫ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ 

ʬʣʦʨʳ (ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʝʢʪʨʦʚ) ï ʦʜʠʥ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ 

ʣʶʙʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʠʩʪʦʨʠʶ ʠ 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʬʣʦʨʳ.  

ʇʦʥʷʪʠʝ çʬʣʦʨʘè ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʥʝ ʦʩʪʘʚʘʣʦʩʴ 

ʧʦʩʪʦʷʥʥʳʤ, ʘ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʦ ʢʘʢ ʚ ʩʠʣʫ ʠʟʤʝʥʝʥʠʷ ʮʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʩʪʘʚʠʣʠʩʴ ʧʝʨʝʜ ʬʣʦʨʠʩʪʠʢʦʡ, ʪʘʢ ʚ ʩʠʣʫ ʠʟʤʝʥʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʚʠʜʘ 

(ʐʝʣʷʛ-ʉʦʩʦʥʢʦ, ɼʠʜʫʭ, 1987). ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʥʳʭ 

ʧʦʣʦʞʝʥʦ ʧʦʥʷʪʠʝ ʦ ʬʣʦʨʝ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʩʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʶʱʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ 

(ʖʨʮʝʚ, 1987). ʌʣʦʨʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʥʝʧʨʝʨʳʚʥʘ, ʠ ʜʠʩʢʨʝʪʥʘ. ʌʣʦʨʘ ï ʵʪʦ 

ʩʣʦʞʥʘʷ, ʛʝʪʝʨʦʛʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʢʦʥʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʣʦʨ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʜʥʦʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʷʪ ʠʟ 
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ʧʘʨʮʠʘʣʥɹʳʭ (ʠʣʠ ʣʦʢʘʣʴʥʳʭ) ʬʣʦʨ. ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ, ʠʟʫʯʝʥʠʝ ʬʣʦʨʳ, 

ʚʳʜʝʣʝʥʥʦʡ ʧʦ ʣʶʙʦʤʫ ʧʨʠʟʥʘʢʫ, ʠʤʝʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʘʫʯʥʦʝ, 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ ʟʥʘʯʝʥʠʝ (ɹʫʨʜʘ, 1991). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ 

ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʩʪʠʭʠʡʥʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʵʚʦʣʶʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʦʟʥʠʢʘʶʪ 

ʩʦʯʝʪʘʥʠʷ ʚʠʜʦʚ, ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʧʨʠʨʦʜʝ.  ɿʘʜʘʯʘ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦʩʪʘʚʠʪʴ 

ʧʦʜ ʢʦʥʪʨʦʣʴ ʩʪʠʭʠʡʥʳʝ ʬʦʨʤʳ ʵʚʦʣʶʮʠʠ, ʨʘʟʨʫʰʘʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʫʶ 

ʨʘʩʪʠʪʝʣʥɹʦʩʪʴ  

ʇʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʪʚʘʣʦʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ 

ʦʩʚʝʱʝʥʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʩʪʘʪʝʡ, ʜʦʢʣʘʜʦʚ ʠ 

ʤʦʥʦʛʨʘʬʠʡ ʧʦʩʚʷʱʝʥʦ ʨʘʟʨʘʙʦʪʢʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʧʦ ʢʦʥʢʨʝʪʥʳʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʦʪʚʘʣʦʚ (ɽʬʘʥʦʚ, 1969; ʃʦʛʠʥʦʚʘ, 1969; ʊʘʨʯʝʚʩʢʠʡ, 

ɸʚʪʦʥʝʝʚʘ, 1969; ʊʘʨʯʝʚʩʢʠʡ, ʏʠʙʨʠʢ, 1969; ʐʠʣʦʚʘ, ɿʫʝʚʘ, 1969; ɹʝʢʘʨʝʚʠʯ ʠ 

ʜʨ., 1973; ɹʦʥʜʘʨʴ, ɼʦʜʘʪʢʦ, 1973, 1974; ʃʫʢʴʷʥʝʮ, 1974ʘ, ʙ; ʇʨʦʢʦʧʴʝʚ ʠ ʜʨ., 

1974; ʊʝʨʝʭʦʚʘ ʠ ʜʨ., 1974; ʐʠʣʦʚʘ, 1974; ɹʝʨʝʟʥʝʚʘ, 1976; ʄʘʭʦʥʠʥʘ, ʏʠʙʨʠʢ, 

1975, 1976; ʏʠʙʨʠʢ, 1979; ʏʠʙʨʠʢ, ɽʣʴʢʠʥ, 1989, 1991, ʏʠʙʨʠʢ, ʐʤʝʣʝʚʘ, 1992 

ʠ ʜʨ.). ʇʦ ʤʥʝʥʠʶ ʊ.ʉ.ʏʠʙʨʠʢ ʠ ʖ.ɸ.ɽʣʴʢʠʥʘ (1991) ʠʟʫʯʝʥʠʝ 

ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʬʠʪʦʮʝʥʦʟʦʚ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʣʦʞʠʚʰʠʝʩʷ ʩʦʦʙʱʝʩʪʚʘ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʤʝʩʪʘ ʠ ʨʦʣʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʨʝʛʠʦʥʘ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ. 

ɹʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʚʘʣʦʚ ʧʦʪʨʝʙʦʚʘʣʦ ʦʪ ʫʯʝʥʳʭ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʙʣʝʤʦʡ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ 

ʧʨʝʜʧʨʠʥʷʪʳ ʧʦʧʳʪʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʚʘʣʦʚ ʧʦ ʩʧʦʩʦʙʫ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʛʨʫʥʪʦʚ, ʪ. ʝ. ʧʦ ʦʪʜʝʣʴʥʳʤ (2-3) ʧʨʠʟʥʘʢʘʤ (Hall , 1957; Adamowicz et al., 1963; 
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ʊʘʨʯʝʚʩʢʠʡ, 1964, 1967, 1970ʘ, ʙ). ʇʦʟʜʥʝʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʭʝʤʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ (ʄʦʪʦʨʠʥʘ, ʆʚʯʠʥʥʠʢʦʚ, 

1975; ʄʦʪʨʠʥʘ ʠ ʜʨ., 1978; ʌʝʜʦʪʦʚ, 1978, 1985; ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥ ʨʷʜ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʦʪʚʘʣʳ, ʧʦ ʩʪʝʧʝʥʠ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʪɹʠʚʘʮʠʠ (Knad, 1959; Limstrom, 1960; ʆʚʯʠʥʥʠʢʦʚ, 1966; 

ɼʝʥʠʩʦʚ, ʂʨʘʩʘʚʠʥ, 1969; ɻʦʨʙʫʥʦʚ, 1970; ɻʦʨʙʫʥʦʚ ʠ ʜʨ., 1971; ʠ ʜʨ.).  

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʚʨʝʜʦʥʦʩʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʪʚʘʣʦʚ ʠ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʚʩʝ 

ʥʘʨʫʰʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʝʤʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʟʨʘʱʝʥʳ ʥʘʨʦʜʥʦʤʫ 

ʭʦʟʷʡʩʪʚʫ. ʂʦʤʧʣʝʢʩ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʦʙʱʠʤ ʪʝʨʤʠʥʦʤ 

çʨʝʢʫʣʴʪʠʚʘʮʠʷè. ʉʶʜʘ ʚʭʦʜʷʪ ʚʩʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ 

ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʥʘ ʤʝʩʪʝ ʦʪʚʘʣʦʚ ʩ ʧʝʨʝʚʦʜʦʤ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ 

ʢʘʪʝʛʦʨʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʣʠʙʦ ʣʝʩʥʳʭ ʫʛʦʜʠʡ, ʘ ʪʘʢʞʝ ʟʦʥ ʦʪʜʳʭʘ ʠ ʜʨ. 

(ʏʠʙʨʠʢ, 2002). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ʇʨʦʚʦʜʠʤʳʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʫʶ ʦʪʨʘʩʣʴ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ.  

ʉ ʢʦʥʮʘ 60-ʭ ʛʦʜʦʚ ʨʘʟʚʠʚʘʝʪʩʷ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ 

ʧʦʜʭʦʜʘ ʢ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʄʦʪʦʨʠʥʘ, 1972, 1984, 

1985; ʐʠʣʦʚʘ, 1974). ɺʧʝʨʚʳʝ, ʚ ʧʣʘʥʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʨʦʙʣʝʤʘ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʙʩʫʞʜʘʣʘʩʴ ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʚʝʱʘʥʠʠ ʚ ʊʫʣʝ ʚ 1964 

ʛʦʜʫ, ʧʨʠʥʷʚʰʝʤ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʩʳʛʨʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʜʘʣʴʥʝʡʰʠʭ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʃ.ɺ.ʄʦʪʦʨʠʥʘ (1985) 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ: 

- ʠʟʫʯʝʥʠʝ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʚ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʠ ʥʘ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ; 
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- ʚʳʷʚʣʝʥʠʝ ʠʥʜʠʢʘʮʠʦʥʥʦʡ ʨʦʣʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʠʛʦʜʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ ʠ ʠʭ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʨʦʣʠ ʚ ʪʝʭʥʦʛʝʥʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʘʭ; 

- ʠʟʫʯʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʵʚʦʣʮʁʠʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʥʘ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʶʱʠʭ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ. 

ɺ ʨʘʙʦʪʘʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ  (ʊʘʨʯʝʚʩʢʠʡ, 1968 ʘ, ʙ; ʄʦʪʦʨʠʥʘ, 1970; 

ʄʘʭʦʥʠʥʘ, ʏʠʙʨʠʢ, 1975; ʏʠʙʨʠʢ, ɽʣʴʢʠʥ, 1990, 1991; ʠ ʜʨ.), ʜʘʥ ʛʣʫʙʦʢʠʡ 

ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ. ʆʧʠʩʘʥʳ 

ʩʦʩʪʘʚʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʪʝʤʧʳ ʟʘʨʘʩʪʘʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ, ʧʦʨʦʜ, ʢʣʠʤʘʪʘ, ʨʝʣʴʝʬʘ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʄʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʜʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʦʥʘʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠʨʦʜʥʦʛʦ ʩʫʢʮʝʩʩʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʊʝʨʝʭʦʚʘ ʠ ʜʨ., 1974; ʐʠʣʦʚʘ, 1974; ʂʦʣʝʩʥʠʢʦʚ ʠ ʜʨ., 1976; 

ɼʝʥʠʩʠʢ, 1984; ʏʠʙʨʠʢ, ɽʣʴʢʠʥ,1991; ʠ ʜʨ.). 

ʇʨʠ ʘʥʘʣʠʟʝ ʬʣʦʨʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʪʚʘʣʦʚ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʥʘ ʦʪʚʘʣʘʭ ʫʤʝʥʴʰʘʝʪʩʷ ʯʠʩʣʦ ʦʜʥʦʣʝʪʥʠʢʦʚ ʠ 

ʜʚʫʣʝʪʥʠʢʦʚ, ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ 

ʚrʪʝʩʥʝʥʠʝ ʩʦʨʥʳʭ ʚʠʜʦʚ ʚʠʜʘʤʠ ʠʟ ʜʨʫʛʠʭ ʮʝʥʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ (ʊʝʨʝʭʦʚʘ ʠ 

ʜʨ., 1974; ʐʠʣʦʚʘ, 1974; ʠ ʜʨ.). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʠʜʝʪ ʧʦ ʪʠʧʫ 

ʩʠʥʛʝʥʝʟʘ. ɼʣʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʧʨʝʜʝʣʝʥʳ ʩʪʘʜʠʠ ʩʠʥʛʝʥʝʟʘ 

(ʐʠʣʦʚʘ, ɿʫʝʚʘ, 1969; ʈʝʚʘ, ɹʘʢʣʘʥʦʚ, 1974; ʐʠʣʦʚʘ, 1974; ʄʘʭʦʥʠʥʘ, ʏʠʙʨʠʢ, 
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1976; ʄʘʭʦʥʠʥʘ ʠ ʜʨ., 1976 ʘ, ʙ; ʏʠʙʨʠʢ, 1979; ɼʝʥʠʩʠʢ, 1984). ʈʷʜ ʘʚʪʦʨʦʚ 

(ʄʦʪʦʨʠʥʘ, ʀʞʝʚʩʢʘʷ, 1980; ɹʦʥʜʘʨʴ, ɼʦʜʘʪʢʦ, 1974; ʂʘʥʜʨʘʰʠʥ, 1979) 

ʚʳʜʝʣʷʶʪ ʪʨʠ ʩʪʘʜʠʠ ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʭ ʩʫʢʮʝʩʩʠʡ: ʧʠʦʥʝʨʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, 

ʧʨʦʩʪʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʨʥʦ-ʨʫʜʝʨʘʣʴʥʦʡ 

ʨʘʩʪʠʪʝʣʥɹʦʩʪʴʶ, ʩʣʦʞʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ. ɸ.ɻ.ɺʦʨʦʥʦʚʳʤ, ʃ.ʅ.ʊʘʛʫʥʦʚʦʡ 

(1957) ʠ ɸ.ɻ.ɺʦʨʦʥʦʚʳʤ (1963, 1973) ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʚʳʜʝʣʝʥʠʷ ʩʪʘʜʠʡ 

ʩʠʥʛʝʥʝʟʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʫʪʦʯʥʝʥʘ ʃ.ʗ.ʂʫʨʦʯʢʠʥʦʡ ʠ ɺ.ɺ.ɺʫʭʨʝʨ (1987), ʚ 

ʯʝʪʳʨʝ ʵʪʘʧʘ: ʵʢʦʪʦʧʠʯʝʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ, ʧʨʦʩʪʘʷ ʛʨʫʧʧʠʨʦʚʢʘ, ʵʣʝʤʝʥʪʘʨʥʘʷ 

ʩʣʦʞʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʠ ʬʠʪʦʮʝʥʦʟ. 

ʄʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʚʳʜʝʣʝʥʳ ʚʠʜʳ-ʧʠʦʥʝʨʳ, ʠ ʧʨʝʜʣʦʞʝʥ ʘʩʩʦʨʪʠʤʝʥʪ 

ʚʠʜʦʚ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʮʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ (ʊʘʨʯʝʚʩʢʠʡ, ʏʠʙʨʠʢ, 1969; ʐʠʣʦʚʘ, ɿʫʝʚʘ, 1969; ʊʝʨʝʭʦʚʘ ʠ 

ʜʨ., 1974; ʂʦʣʝʩʥʠʢʦʚ ʠ ʜʨ., 1976; ʏʠʙʨʠʢ, 1979; ʇʘʩʳʥʢʦʚʘ, 1984). 

ɺ ʨʷʜʝ ʨʘʙʦʪ (ʊʘʨʯʝʚʩʢʠʡ, 1964, 1967; ʊʘʨʯʝʚʩʢʠʡ, ʏʠʙʨʠʢ, 1969, 1970; 

ʄʦʪʦʨʠʥʘ, ʀʞʝʚʩʢʘʷ, 1967; ʄʦʪʦʨʠʥʘ, 1970; ɹʦʥʜʘʨʴ, 1971; ʃʫʢʴʷʥʝʮ, 1974 ʘ, 

ʙ; ɿʘʡʮʝʚ ʠ ʜʨ., 1977 ʠ ʜʨ.) ʨʘʩʩʤʦʪʨʝʥʦ ʝʩʪʝʩʪʚʝʥʥʦʝ  ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʮʝʩʩ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʦʪʚʘʣʦʚ ʧʨʠ ʟʘʢʨʳʪʦʡ 

ʨʘʟʨʘʙʦʪʢʝ ʢʘʤʝʥʥʦʛʦ  ʠ ʙʫʨʦʛʦ ʫʛʣʷ. ʏʘʩʪʴ ʘʚʪʦʨʦʚ ʪʦʣʴʢʦ ʢʦʥʩʪʘʪʠʨʫʶʪ ʬʘʢʪ 

ʟʘʨʘʩʪʘʥʠʷ ʦʪʚʘʣʦʚ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʧʨʠʚʦʜʷʪ ʩʧʠʩʢʠ ʚʠʜʦʚ, 

ʜʨʫʛʠʝ ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ ʦ ʩʨʦʢʘʭ ʠ ʫʩʣʦʚʠʷʭ ʟʘʨʘʩʪʘʥʠʷ, ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ 

ʤʦʣʦʜʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʆʪʤʝʯʝʥʦ, 

ʯʪʦ ʩʢʦʨʦʩʪʴ ʟʘʨʘʩʪʘʥʠʷ ʦʪʚʘʣʦʚ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʟʘʥʦʩʘ ʩʝʤʷʥ. ɺʳʧʘʩ  ʩʢʦʪʘ, ʘ ʪʘʢʞʝ ʣʠʥʝʡʥʘʷ ʠ ʧʣʦʩʢʦʩʪʥʘʷ 

ʚʦʜʥʘʷ ʵʨʦʟʠʷ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʩʝʣʝʥʠʝ ʠ ʨʦʩʪ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ (ʃʫʢʴʷʥʝʮ, 1974 ʘ, ʙ; ɽʬʘʥʦʚ, 1969). 

ɸʥʘʣʠʟʠʨʫʷ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʦʪʚʘʣʦʚ, ɺ.ɺ. ʊʘʨʯʝʚʩʢʠʡ (1967, 1970 ʘ) ʥʘʤʝʯʘʝʪ ʦʩʥʦʚʥʦʡ ʨʷʜ ʩʫʢʮʝʩʩʠʡ ʠ ʝʛʦ 
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ʚʘʨʠʘʥʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʦʪʚʘʣʘ, ʠʩʪʦʯʥʠʢʘ ʩʝʤʷʥ ʠ ʜʨʫʛʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʧʠʦʥʝʨʥʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ʥʘ ʦʪʚʘʣʘʭ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 15 ʣʝʪ ʚʝʜʫɦ ʘʷ 

ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʣʦʞʥʦʮʚʝʪʥʳʤ ʠ ʯʘʩʪʠʯʥʦ ʟʣʘʢʦʚʳʤ. ɺ ʧʝʨʠʦʜ ʦʪ 15 ʜʦ 50 

ʣʝʪ ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʥʘʯʝʥʠʷ ʨʅ ï ʦʪ ʙʦʛʘʪʦʡ ʥʘ ʥʝʡʪʨʘʣʴʥʳʭ ʜʦ ʩʢʫʜʥʦʡ ʥʘ ʢʠʩʣʳʭ ʩʫʙʩʪʨʘʪʘʭ. 

ʇʦʩʣʝ 50 ʣʝʪ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʘʩʪʠʝʤ 

ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʯʘʱʝ ʚʩʝʛʦ ʙʝʨʝʟʥʷʢʠ, ʷʚʣʷʶʱʠʝʩʷ 

ʧʠʦʥʝʨʘʤʠ ʩʣʦʞʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. ʅʘ ʛʦʨʝʣʳʭ ʦʪʚʘʣʘʭ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 20 ʣʝʪ 

ʢʦʣʦʥʠʟʘʮʠʷ ʨʘʩʪʝʥʠʡ ʩʣʘʙʘʷ ʠʣʠ ʩʦʚʩʝʤ ʦʪʩʫʪʩʪʚʫʝʪ, ʢ 40 ʛʦʜʘʤ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ ʚʩʝ ʝʱʝ ʩʢʫʜʝʥ, ʪʘʢ ʢʘʢ ʨʝʘʢʮʠʷ ʩʫʙʩʪʨʘʪʘ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʢʠʩʣʦʡ, ʘ ʥʘ ʦʪʚʘʣʘʭ ʚ 60 ʣʝʪ ʫʞʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʧʷʪʥʘ 

ʨʘʩʪʠʪʝʣʥɹʦʩʪʠ.  

ʄʝʪʦʜʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʪʚʘʣʦʚ ʨʘʟʣʠʯʥʳ, ʥʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʘ 

ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʢʣʘʜʳʚʘʶʱʘʷʩʷ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʦʪʚʘʣʦʚ ʜʣʷ ʢʫʣʴʪʫʨʳ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʙʣʝʤʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘ ʋʨʘʣʝ ʠʤʝʶʪ ʩʚʦʠ 

ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘ ʜʘʚʥʦ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʛʝʦʮʝʥʦʟʦʚ (ʩʘʤʦʟʘʨʘʩʪʘʥʠʝ). ʊʦʣʴʢʦ ʚ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʳʤʠ ʦʪʨʘʩʣʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʦ 

ʩʚʳʰʝ 65 ʪʳʩ.ʛʘ ʟʝʤʝʣʴ (ʏʠʙʨʠʢ, 1992). ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʠʤʝʝʪ ʟʘʧʘʩʘ ʧʦʯʚʳ  ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʨʦʜ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʩʫʙʩʪʨʘʪʘ ʧʨʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʋʨʘʣʝ ʧʦʩʪʦʷʥʥʦ ʙʦʣʴʰʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʣʠ 

ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʥʘʨʫʰʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʝʤʣʷʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ 

ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʵʢʦʩʠʩʪʝʤ ʩ 

ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ 
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ʧʦʣʥʦʮʝʥʥʳʭ ʘʛʨʦ- ʠ ʜʝʥʜʨʦʮʝʥʦʟʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʞʠʚʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʛʣʫʙʦʢʠʭ, ʩʠʩʪʝʤʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʟʝʤʝʣʴ, ʠʟʙʝʞʘʪʴ 

ʚʦʟʤʦʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʳʚʦʚ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʯʘʛʦʚ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʩʚʷʟʘʥʦ ʩ ʧʦʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʇʨʠ ʵʪʦʤ ʫʣʫʯʰʘʝʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʩʠʪʫʘʮʠʷ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʦʪʚʘʣʦʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʩʥʷʪʠʠ ʧʦʯʚʳ ʠ ʧʦʜʧʦʯʚʳ ʩ ʢʦʥʪʫʨʘ ʫʯʘʩʪʢʦʚ, 

ʦʪʚʝʜʝʥʥʳʭ ʧʦʜ ʚʩʢʨʳʰʥʳʝ ʨʘʙʦʪʳ, ʚ ʩʝʣʝʢʪʠʚʥʦʡ ʚʳʝʤʢʝ ʠ ʨʘʟʜʝʣʴʥʦʤ 

ʩʢʣʘʜʠʨʦʚʘʥʠʠ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʘ ʟʘʪʝʤ, ʧʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪ, ʚ 

ʨʘʟʨʘʚʥʠʚʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʚʘʣʘ ʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʥʝʛʦ ʚʥʘʯʘʣʝ ʧʦʜʧʦʯʚʳ, 

ʟʘʪʝʤ ʠ ʧʦʯʚʳ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ 

ʟʝʤʣʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʟʥʘʢʠ ʬʠʣʦʮʝʥʦʛʝʥʝʟʘ ʠ ʬʣʦʨʦʛʝʥʝʟʘ. ʕʪʠ ʚʦʧʨʦʩʳ 

ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ.  

ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʧʨʦʙʣʝʤʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʚʘʣʦʚ ʥʘ ʋʨʘʣʝ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʟʜʝʩʴ ʜʦʙʳʯʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚʝʜʝʪʩʷ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʨʦʜʥʳʭ ʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʪʚʘʣʦʚ;  

- ʠʟʫʯʝʥʠʝ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʦʪʚʘʣʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ 

ʟʝʤʝʣʴ;  
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- ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ, 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʣʠ ʠʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʘ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʨʘʡʦʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʧʣʦʱʘʜʷʭ; ʚʳʩʦʪʦʡ, ʬʦʨʤʦʡ ʠ 

ʧʣʦʱʘʜʴʶ ʦʪʚʘʣʦʚ; ʢʨʫʪʠʟʥʦʡ ʠ ʵʢʩʧʦʟʠʮʠʝʡ ʦʪʢʦʩʦʚ; ʩʦʩʪʘʚʦʤ ʠ ʩʚʦʡʩʪʚʘʤʠ 

ʛʦʨʥʳʭ ʧʦʨʦʜ; ʨʘʟʤʝʱʝʥʠʝʤ ʦʪʚʘʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʣʝʛʘʶʱʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ; ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ; ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ; ʥʘʣʠʯʠʝʤ ʟʘʧʘʩʦʤ ʧʣʦʜʦʨʦʜʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʣʦʜʦʨʦʜʥʳʭ 

ʧʦʨʦʜ; ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ 

ʟʝʤʝʣʴ ʠ ʪ. ʜ.;  

- ʚ ʦʩʥʦʚʫ ʚʳʙʦʨʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʦʣʦʞʝʥ ʢʦʤʧʣʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ;  

- ʧʨʦʚʝʜʝʥʠʝ ʣʶʙʳʭ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʪʝʭʥʦʛʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ. ɼʣʷ 

ʫʜʝʰʝʚʣʝʥʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ (ʙʝʟ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ), ʥʝʦʙʭʦʜʠʤʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʣʳ ʩʘʤʦʡ ʧʨʠʨʦʜʳ, ʪ.ʝ. ʠʤʝʪʴ ʦʙʲʝʢʪʠʚʥʳʝ 

ʜʘʥʥʳʝ ʦ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʘʤʦʟʘʨʘʩʪʘʥʠʠ ʦʪʚʘʣʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.  
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 2.  ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹʒɽʂʊʆɺ  

ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʉʇɽʎʀʌʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ 

ɺʓɹʆʈɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

2.1.ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʊʝʭʥʦʛʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ - ʩʢʦʧʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʩʦʟʜʘʥʥʳʝ 

ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʝʭʥʦʛʝʥʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʢʦʧʣʝʥʠʝʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠʣʠ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʪʭʦʜʳ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ,  ʧʨʠʛʦʜʥʳʝ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʭ ʦʩʚʦʝʥʠʝ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ  ʧʝʨʝʨʘʙʦʪʢʠ ʠ 

ʠʟʤʝʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.   

ʊʝʭʥʦʛʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʟʦʥʳ ʚʪʦʨʠʯʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ, 

ʦʢʠʩʣʝʥʠʷ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤʠ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʆʙʲʝʢʪʦʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ  ʪʝʨʨʠʢʦʥʳ ʫʛʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɹʫʣʘʥʘʰʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʨʪʝʤʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʋʛʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ɹʫʣʘʥʘʰʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʟʦʟʦʡʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʟʘʧʦʣʥʷʶʪ ʛʣʫʙʦʢʫʶ (ʩʚʳʰʝ 1000 ʤ) ʚʧʘʜʠʥʫ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ. 

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʨʠʜʠʦʥʘʣʴʥʦ 

ʚʳʪʷʥʫʪʫʶ ʩʢʣʘʜʢʫ. ɺʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʝʝ ʩʨʝʟʘʥʦ ʥʘʜʚʠʛʦʤ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ. 

ʅʘ ʩʝʚʝʨʝ ʩʦʭʨʘʥʠʣʘʩʴ ʫʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ. ɿʘʧʘʜʥʦʝ ʢʨʳʣʦ ʠʤʝʝʪ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʧʦʣʦʛʦʝ ʧʘʜʝʥʠʝ, ʚ ʶʞʥʦʡ ï ʢʨʫʪʦʝ. ʅʠʞʥʷʷ ʪʦʣʱʘ ʤʝʟʝʟʦʡʩʢʠʭ 



 

 

25 

 

ʦʪʣʦʞʝʥʠʡ ʩʣʦʞʝʥʘ ʥʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʪʝʨʨʘʩʦʚʳʤʠ  ʦʩʘʜʢʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʛʨʘʚʝʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʢʦʚʦ-

ʛʣʠʥʠʩʪʳʤ ʠ ʠʟʚʝʩʪʢʦʚʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ.  

ʆʪʚʘʣʳ ʩʦʟʜʘʚʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 1943 ʧʦ 2000 ʛ.ʛ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ 

ʪʝʨʨʠʢʦʥʳ ʥʝ ʜʝʡʩʪʚʫʶʱʠʝ, ʠ ʠʤʝʶʪ ʫʩʪʦʡʯʠʚʦʝ ʪʨʘʚʷʥʦʝ ʧʦʢʨʳʪʠʝ. ʇʨʠ 

ʜʦʙrʯʝ ʢʘʞʜʦʡ 1000 ʪʦʥʥ ʫʛʣʷ ʰʘʭʪʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ 

ʜʦʩʪʘʚʣʷʝʪʩʷ 100-115 ʤį ʧʦʨʦʜʳ. ʆʪʚʘʣʳ  ʦʢʘʟʳʚʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʩʣʝʜʩʪʚʠʝ ʚʳʜʝʣʝʥʠʷ ʧʳʣʠ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʪʘʢʞʝ ʪʝʨʨʠʢʦʥʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʜʥʦʡ ʠ ʦʩʦʙʝʥʥʦ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. 

ɼʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʧʦʨʦʜʳ ʚʳʚʝʟʝʥʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʰʣʘʢʦʙʣʦʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ, ʚʩʝʛʦ ʚʳʚʝʟʝʥʦ ʧʦʨʦʜʳ  247000 ʤį.   

ʀʩʩʣʝʜʫʝʤʳʝ ʦʪʚʘʣʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʣʝʩʥʦʡ ʟʦʥʝ (ʂʦʣʝʩʥʠʢʦʚ, 1960) ʠ 

ʠʤʝʶʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʦʥʘʣʴʥʳʤ ʧʦʣʦʞʝʥʠʝʤ. ʆʢʨʫʞʘʶʪ 

ʦʪʚʘʣʳ  ʣʝʩʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʦʪʚʘʣʦʚ ʢʘʢ ʧʝʨʚʠʯʥʦʛʦ ʵʢʦʪʦʧʘ ʩʝʤʷʥ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʜʨʝʚʝʩʥʳʭ 

ʚʠʜʦʚ ʚ ʧʨʠʥʮʠʧʝ ʨʘʚʥʦʟʥʘʯʥʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʜʠʡ ʩʠʥʛʝʥʝʟʘ ʥʘ 

ʪʝʨʨʠʢʦʥʘʭ ʣʝʩʥʦʡ ʟʦʥʳ ʧʦʢʘʟʳʚʘʝʪ (ʏʠʙʨʠʢ, 1979), ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘ 

ʩʪʘʜʠʷʭ ʧʠʦʥʝʨʥʦʡ, ʧʨʦʩʪʦʡ ʠ ʩʣʦʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʥʘ 

ʩʫʙʩʪʨʘʪʘʭ ʦʪʚʘʣʦʚ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʩʝʣʝʥʠʝ ʢʘʢ ʪʨʘʚʷʥʠʩʪʳʭ, ʪʘʢ ʠ 

ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ  

ɺ ʦʩʥʦʚʥʦʤ ʪʝʭʥʦʛʝʥʥʳʝ ʫʛʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʘʨʛʠʣʣʠʪʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʘ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʫʛʣʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʨʝʜʥʠʤ ʩʦʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʘʟʦʪʘ. ɸʟʦʪ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʚʩʝʭ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚ ʧʦʯʚʘʭ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʠʭ ʧʣʦʜʦʨʦʜʠʷ. 

ʀʩʪʦʯʥʠʢʦʤ ʩʚʷʟʘʥʥʦʛʦ ʘʟʦʪʘ ʷʚʣʷʶʪʩʷ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ʉ ʥʠʤʠ ʝʛʦ 

ʧʦʩʪʫʧʘʝʪ ʦʪ 2 ʜʦ 11 ʢʛ/ʛʘ ʟʘ ʛʦʜ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 
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ʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʢʦʛʜʘ ʚ ʧʦʨʦʜʘʭ ʘʟʦʪʘ ʦʯʝʥʴ ʤʘʣʦ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʳʩʰʠʭ 

ʨʘʩʪʝʥʠʡ ʠ ʵʪʦʪ ʠʩʪʦʯʥʠʢ ʤʦʞʝʪ ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ. ɺʝʨʭʥʷʷ ʪʦʣʱʘ 

ʧʦʨʦʜ (ʤʝʟʦʟʦʡ, ʶʨʘ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘ ʪʘʢʞʝ 

ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʢʦʥʛʣʦʤʝʨʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʶʨʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ.  

ɸʨʛʠʣʣʠʪ - ʢʨʝʤʥʝʧʦʜʦʙʥʘʷ ʛʣʠʥʠʩʪʘʷ ʧʦʨʦʜʘ, ʥʝ ʨʘʟʤʦʢʘʶʱʘʷ ʚ ʚʦʜʝ, 

ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʣʦʪʥʝʥʠʷ, ʜʝʛʠʜʨʘʪʘʮʠʠ ʠ ʮʝʤʝʥʪʘʮʠʠ ʛʣʠʥ. 

ʉʦʜʝʨʞʠʪ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ ʜʦ 10%, ʘʣʝʚʨʦʣʠʪʥʫʶ ʧʨʠʤʝʩʴ 0 ʜʦ 30%.  

ɸʣʝʚʨʦʣʠʪ - ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʘʷ ʧʦʨʦʜʘ, ʩʣʦʞʝʥʥʘʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 50% 

ʯʘʩʪʠʮʘʤʠ ʘʣʝʚʨʠʪʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ: 0,01-0,1 ʤʤ. ɺʢʣʶʯʘʝʪ ʢʚʘʨʮ, ʮʝʤʝʥʪ 

ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʡ ʜʦ 30 %, ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʠʟʚʝʩʪʥʷʢ, ʢʚʘʨʮʠʪʳ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ, ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ, ʯʝʰʫʡʢʠ ʭʣʦʨʠʪʘ, ʤʫʩʢʦʚʠʪʘ, 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ. 

ʇʝʩʯʘʥʠʢʠ - ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʘʷ ʧʦʨʦʜʘ ʩ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ 0,1-1,0 ʤʤ.   

ʊʠʧ ʮʝʤʝʥʪʘ: ʙʘʟʘʣʴʥʳʡ, ʢʚʘʨʮ-5-15% (SiO2) ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ ʜʦ 20%, 

ʢʚʘʨʮʠʪʳ ʜʦ 10 %, ʠʟʚʝʩʪʥʷʢ ï ʜʦ 15%, ʢʘʣʴʮʠʪʳ ï ʜʦ 20%, ʚʫʣʢʘʥʠʯʝʩʢʦʝ 

ʩʪʝʢʣʦ ï 2-15%, ʧʣʘʛʠʦʢʣʘʟ ï ʜʦ 5%, ʦʙʣʦʤʢʠ ʘʬʬʫʟʠʚʦʚ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ï 

ʜʦ 15%, ʛʨʘʥʠʪʦʠʜʦʚ, ʩʣʘʥʮʝʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ï ʜʦ 5%, ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʜʝʪʨʠʪʘ ï ʜʦ 5%. 

ʉʫʱʝʩʪʚʝʥʥʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʨʦʜ ʦʪʚʘʣʦʚ ʦʙʫʩʣʦʚʣʝʥʘ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʪʦʣʱʠ, ʪʝʭʥʦʣʦʛʠʝʡ ʜʦʙʳʯʠ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʮʝʩʩʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʛʣʝʦʪʭʦʜʦʚ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: 

ʛʦʨʝʥʠʝʤ, ʚʳʚʝʪʨʠʚʘʥʠʝʤ ʠ ʜʨ.  

ʌʦʨʤʠʨʫʶʱʠʝʩʷ ʛʫʤʫʩʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠ ʜʝʬʠʮʠʪ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʫʶ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʴ ʰʘʭʪʥʳʭ ʧʦʨʦʜ. ʇʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʩʝ ʪʨʠ ʚʠʜʘ ʧʦʨʦʜ ʩʦʜʝʨʞʘʪ ʢʨʝʤʥʠʡ (Si), ʘʣʶʤʠʥʠʡ 
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(ɸl), ʢʘʣʠʡ (ʂ), ʥʘʪʨʠʡ (Nʘ), ʢʘʣʴʮʠʡ (ʉʘ), ʤʘʛʥʠʡ (ʄg), ʞʝʣʝʟʦ (Fe), ʢʠʩʣʦʨʦʜ 

(ʆ2), ʤʝʜʴ (ʉu), ʪʠʪʘʥ (ʊi), ʩʫʣʴʬʘʪʳ (SO42-), ʢʘʨʙʦʥʘʪʳ (ʉʆ32-).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʛʨʫʥʪʦʚ ʱʝʣʦʯʥʘʷ. ʆʙ 

ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʪʘʢʞʝ ʤʦʞʥʦ ʩʫʜʠʪʴ ʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚ ʢʦʪʦʨʳʡ 

ʚʭʦʜʷʪ ʪʘʢʠʝ ʤʝʪʘʣʣʳ ʢʘʢ ʤʘʛʥʠʡ (ʄgĮ+), ʢʘʣʴʮʠʡ (ʉʘĮ+), ʧʦʩʣʝʜʥʠʝ ʦʪʥʦʩʷʪʩʷ 

ʢ ʱʝʣʦʯʥʦ-ʟʝʤʝʣʴʥʳʤ ʤʝʪʘʣʣʘʤ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʦʛʨʫʥʪʦʚ ʦʪʚʘʣʦʚ 

ɹʫʣʘʥʘʰʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ  

ʅʘʟʚʘʥʠʷ ʦʪʚʘʣʦʚ ʨʅ ʈ2ʆ5, 

ʤʛ/100 ʛ 

ʂ2ʆ, 

ʤʛ/100 ʛ 

ʅr, 

ʤʤʦʣʴ/100 ʛ 

Ca+ʄg 

ʤʤʦʣʴ/100 ʛ 

ɻʫʤʫʩ, 

% 

ʆʪʚʘʣ ʩ ʧʷʪʠʣʝʪʥʠʤ 

ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 

(ʧʦʜʥʦʞʠʝ) 

7,7 3,34 18,37   11,8 

ʆʪʚʘʣ ʩ ʧʷʪʠʣʝʪʥʠʤ 

ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 

(ʩʨʝʜʥʷʷ ʠ ʚʝʨʭʥʷʷ 

ʯʘʩʪʠ) 

8,1 40,76 8,88 0,45 5,38 14,0 

ʆʪʚʘʣ ʩ ʧʷʪʠʣʝʪʥʠʤ 

ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 

(ʧʦʜʥʦʞʠʝ)  

8,1 52,04 21,71   10,0 

ʆʪʚʘʣ ʩ 

ʪʨʠʜʮʘʪʠʯʝʪʨrʝʭʣʝʪʥʠʤ 

ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 

(ʚʝʨʭʥʷʷ ʠ ʩʨʝʜʥʷʷ 

ʯʘʩʪʠ) 

7,3 19,72 20,97 1,15 6,5 11,4 

ʆʪʚʘʣ ʩ 

ʪʨʠʜʮʘʪʠʯʝʪʨrʝʭʣʝʪʥʠʤ 

ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 

(ʧʦʜʥʦʞʠʝ) 

6,9 10,94 16,42   10,3 

ʆʪʚʘʣ ʩ ʪʨʠʜʮʘʪʠʣʝʪʥʠʤ 

ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 

(ʚʝʨʭʥʷʷ ʠ ʩʨʝʜʥʷʷ 

ʯʘʩʪʠ) 

7,1 30,45 26,58 1,10 6,13 12,2 

ʆʪʚʘʣ ʩ ʪʨʠʜʮʘʪʠʣʝʪʥʠʤ 

ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 

(ʧʦʜʥʦʞʠʝ)  

6,9 28,66 25,23   10,6 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʛʨʫʥʪʦʩʤʝʩʠ ʩʝʨʦʛʦ ʮʚʝʪʘ (ʘʣʝʚʨʦʣʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ ʩ ʧʝʩʯʘʥʠʢʦʤ) ʧʦ ʩʚʦʠʤ 
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ʩʚʦʡʩʪʚʘʤ ʚʧʦʣʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʇʦʯʚʦʛʨʫʥʪ ʦʪʚʘʣʦʚ ʩʨʝʜʥʝ ʦʙʝʩʧʝʯʝʥ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ (3 ï 52 ʤʛ ʈ2ʆ5 

ʥʘ 100 ʛ ʛʨʫʥʪʘ). ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʞʝ ʧʦʜʚʠʞʥʳʤ ʢʘʣʠʝʤ ʥʠʟʢʘʷ, ʥʦ ʩ ʜʘʚʥʦʩʪʴʶ 

ʦʢʦʥʯʘʥʠʷ ʦʪʩʳʧʢʠ ʦʪʚʘʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʦʪ 16,42 ʜʦ 26,58 ʤʛ ʥʘ 100 ʛ 

ʧʦʯʚʳ). ʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʘʭ ʦʪʚʘʣʦʚ ʩ ʚʦʟʨʘʩʪʦʤ ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʞʘʝʪʩʷ. ʇʦʯʚʳ ʦʪʚʘʣʦʚ ʠʤʝʶʪ ʥʠʟʢʫʶ ʛʠʜʨʦʣʠʪʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ, ʠʟ-ʟʘ 

ʱʝʣʦʯʥʦʩʪʠ ʧʦʯʚ. ʑʝʣʦʯʥʘʷ ʨʝʘʢʮʠʷ ʩʫʙʩʪʨʘʪʘ ʦʪʚʘʣʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʦʩʥʦʚʘʥʠʡ (ʉʘ ʠ ʄg), ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ, 

ʠʟʚʝʩʪʥʷʢʘ, ʢʘʨʙʦʥʘʪʦʚ, ʧʦʩʣʝʜʥʝʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘʢʦʧʣʝʥʠʶ ʛʫʤʫʩʘ ʠ ʧʦʵʪʦʤʫ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚʳʩʦʢʦʝ. ʊʘʢʞʝ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ  ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʫʛʦʣʝ ʦʙʨʘʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ɼʣʷ ʧʦʜʥʦʞʠʡ ʦʪʚʘʣʦʚ ʩ ʪʨʠʜʮʘʪʠ- ʠ 

ʪʨʠʜʮʘʪʠʯʝʪʳʨʝʭʣʝʪʥʠʤ ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ ʭʘʨʘʢʪʝʨʥʘ ʥʝʡʪʨʘʣʴʥʘʷ ʨʝʘʢʮʠʷ 

ʧʦʯʚ, ʧʦʵʪʦʤʫ ʠ ʟʘʨʘʩʪʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʣʫʯʰʝ. ʉʪʝʧʝʥʴ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ ʦʯʝʥʴ ʚʝʣʠʢʘ (ʙʦʣʝʝ 80 %).  

ʄʝʪʦʙʦʣʠʟʤ ʩʫʣʴʬʠʜʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʦʪʚʘʣʘʭ 

ʜʦʩʪʠʛʘʝʪ 3,3 %, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʰʘʭʪʥʳʭ ʧʦʨʦʜ ʚ ʧʨʠʣʝʛʘʶʱʠʝ ʧʦʯʚʳ ʠ ʚʦʜʦʪʦʢʠ.  

ɺʳʩʦʢʠʝ ʚʦʜʦʨʦʜʥʦ-ʠʦʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʥʦʡ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ ʚʳʥʦʩʫ ʠʟ ʩʠʣʠʢʘʪʥʳʭ ʧʦʨʦʜ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ, ʘʣʶʤʠʥʠʷ, 

ʤʘʨʛʘʥʮʘ, ʩʚʠʥʮʘ, ʮʠʥʢʘ ʠ ʜʨ., ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʦʢʩʠʯʥʳʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʠʪʦʤʝʣʠʦʨʘʮʠʠ ʧʦʨʦʜʥʳʭ ʦʪʚʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʚʘʣʦʚ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ  ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ.  

 ʊʝʭʥʦʛʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʣʠʷʥʠʶ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ (ʵʢʟʦʛʝʥʥʳʭ) ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 
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ʧʨʦʠʩʭʦʜʠʪ ʩʘʤʦʚʦʟʛʦʨʘʥʠʝ ʰʘʭʪʥʳʭ ʪʝʨʨʠʢʦʥʦʚ - ʢʦʥʫʩʦʦʙʨʘʟʥʳʭ ʦʪʚʘʣʦʚ 

ʚʳʩʦʪʦʡ ʜʦ 60-80 ʤ. ʀʭ ʭʨʝʙʪʦʚʠʜʥʘʷ ʯʘʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʘʷ, ʧʦ ʥʝʡ ʢ 

ʚʝʨʰʠʥʝ ʧʦʜʚʦʟʷʪ ʧʫʩʪʫʶ ʧʦʨʦʜʫ. ʃʦʙʦʚʘʷ ʯʘʩʪʴ ʪʝʨʨʠʢʦʥʦʚ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ 

ʧʦʨʦʜʳ ʩʩʳʧʘʶʪʩʷ ʚʥʠʟ, ʢʨʫʪʘʷ. ʇʨʠ ʛʦʨʝʥʠʠ ʪʝʨʨʠʢʦʥʦʚ ʨʝʜʢʦ ʚʦʟʥʠʢʘʝʪ 

ʧʣʘʤʷ, ʦʙʳʯʥʦ ʦʥʠ ʧʨʦʩʪʦ ʪʣʝʶʪ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʛʦʨʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʣʦʙʦʚʦʡ ʯʘʩʪʠ, ʢʫʜʘ ʥʝʧʨʝʨʳʚʥʦ ʧʦʩʪʫʧʘʝʪ ʩʚʝʞʠʡ ʤʘʪʝʨʠʘʣ. ɿʜʝʩʴ ʚ ʚʝʪʨʝʥʫʶ 

ʧʦʛʦʜʫ ʦʯʘʛʠ ʪʣʝʥʠʷ ʨʘʟʜʫʚʘʶʪʩʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʥʠʭ ʜʦʭʦʜʠʪ ʜʦ 1000 ʠ ʚʳʰʝ, ʠ 

ʢʫʩʢʠ ʧʦʨʦʜ ʩʧʝʢʘʶʪʩʷ ʚ ʧʣʘʩʪʳ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʪʩʳʧʢʠ ʪʝʨʨʠʢʦʥʳ ʪʣʝʶʪ 

ʜʦ 10 ʣʝʪ ʠ ʙʦʣʝʝ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʳʭʦʜʳ ʛʦʨʷʯʠʭ ʛʘʟʦʚ ʚ ʠʭ ʭʨʝʙʪʦʚʦʡ 

ʯʘʩʪʠ. 

2.2. ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʧʨʦʱʝʥʠʝ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ rʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ, 

ʥʘ ʫʜʝʰʝʚʣʝʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ (ʙʝʟ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ). 

ɽʩʣʠ ʨʘʥʴʰʝ ʥʘ ʨʳʥʢʝ ʧʨʝʜʣʘʛʘʣʠʩʴ ʨʝʰʝʥʠʷ, ʜʦʩʪʫʧʥʳʝ ʧʦ ʮʝʥʝ 

ʪʦʣʴʢʦ ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ, ʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʠʩʴ ʧʦʣʥʦʮʝʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ, ʜʦʩʪʫʧʥʳʝ ʜʘʞʝ ʤʘʣʤr ʧʨʝʜʧʨʠʷʪʠʷʤ.   

ʅʘ ʵʪʘʧʝ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʢ ʙʫʜʫʱʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʦʙʨʘʙʦʪʢʝ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʟʥʘʥʠʡ, ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚ ʧʨʠʤʝʥʝʥʠʠ ʥʠʞʝʩʣʝʜʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ: 



 

 

30 

 

- AllFusion Process Modeler 7 (BPwin) - ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʨaʬʠʯʝʩʢʦʛʦ 

ʧʨʝʜʩʪaʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ. ɻʨaʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʨaʙʦʪ, 

ʦʙʤʝʥʘ ʠʥʬʦʨʤaʮʠʝʡ, ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚʠʟʫaʣʠʟʠʨʫʝʪ ʬʫʥʢʮʠʦʥaʣʴʥʘʷ 

ʤʦʜʝʣʴ ʧʨʦʮʝʩʩa. ɻʨaʬʠʯʝʩʢʦʝ ʠʟʣʦʞʝʥʠʝ ʵʪʦʡ ʠʥʬʦʨʤaʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʚʝʩʪʠ ʟʘʜaʯʠ ʫʧʨaʚʣʝʥʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ ʠʟ ʦʙʣaʩʪʠ ʪʨʫʜʦʝʤʢʦʛʦ ʨʝʤʝʩʣʘ 

ʚ ʩʬʝʨʫ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼaʥʥʦʝ CASE-ʩʨʝʜʩʪʚʦ ERwin ʠ BPwin 

ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʣʫʯʰʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. CASE-ʩʨʝʜʩʪʚʦ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ 

BPwin ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʝʪʦʜʦʣʦʛʠʠ IDEF0 (ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ), IDEF3 

(WorkFlow Diagram) ʠ DFD (DataFlow Diagram). ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʤʦʛʘʝʪ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʢʦʤʧʣʝʢʩʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ,  ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ  ʨʘʩʪʝʥʠʡ; 

- 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.2 - ʧʣʘʪʬʦʨʤʘ ʷʚʣʷʝʪʩʷ ʛʠʙʢʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʤʝʥʷʪʴ ʝʸ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʄʝʭʘʥʠʟʤ ʜʘʥʥʦʡ ɸʀʉ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʫʩʢʦʨʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʢʣʘʜʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʝʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ.  

ʂʦʤʧʣʝʢʩʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʦʩʪʦʠʪ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ. 

ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ ʢʘʢʘʷ ʩʠʩʪʝʤʘ 

ʪʨʝʙʫʝʪʩʷ ï ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʠʣʠ ʨʘʟʜʝʣʝʥʥʘʷ, ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʵʪʦʛʦ 

ʚʦʧʨʦʩʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ. ʂʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʢʦʛʜʘ 

ʧʨʝʜʧʨʠʷʪʠʝ ʛʦʪʦʚʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʊʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʭʦʜʝ ʦʪ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ, ʩʧʦʩʦʙʥʳʤ ʧʨʠʥʠʤʘʪʴ 

ʠ ʦʙʲʝʜʠʥʷʪʴ ʟʥʘʥʠʷ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʪʣʠʯʘʶʪʩʷ ʥʘʣʠʯʠʝʤ 

ʨʝʜʘʢʪʦʨʘ ʢʦʤʧʦʥʝʥʪ ʙʠʟʥʝʩʘ ʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʙʠʟʥʝʩ-ʧʨʘʚʠʣ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ 

ʥʝ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʘʣʛʦʨʠʪʤʦʚ, ʫʧʨʘʚʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 
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ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʧʦʪʦʤʫ ʩʧʦʩʦʙʥʳ 

ʧʨʠʥʠʤʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʥʘʥʠʷ. 

ʇʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʟʘʨʘʥʝʝ ʥʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ, ʪʘʢ ʢʘʢ ʠʭ ʩʚʦʡʩʪʚʘ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʦʜʝʣʴʶ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɿʘʤʝʥʘ ʤʦʜʝʣʠ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤʳ. ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʘ ʙʠʟʥʝʩʘ ʠʣʠ ʧʨʘʚʠʣʘ ʦʧʝʨʘʮʠʡ ʧʨʠʚʦʜʠʪ ʢ 

ʩʤʝʥʝ ʤʦʜʝʣʠ, ʪʦ ʩʚʦʡʩʪʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠʟʤʝʥʷʶʪʩʷ ʩ ʢʘʞʜʳʤ 

ʚʚʦʜʦʤ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʜʘʥʥʳʭ. ɺʚʦʜ ʩʠʩʪʝʤʳ ʚ ʜʝʡʩʪʚʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʙʫʯʝʥʠʝ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʫʝʪʩʷ ʮʝʣʦʩʪʥʘʷ ʢʘʨʪʠʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʝʤʝʣʴ: ʦʪ 

ʧʦʪʦʢʦʚ ʨʘʙʦʪ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʘʭ ʜʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʫʩʢʦʨʝʥʠʶ ʜʝʤʫʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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 3. ɸʅɸʃʀɿ ʀɿʋʏɸɽʄʆʁ ʇʈʆɹʃɽʄʓ 

 

3.1. ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠ ʟʘʜʘʯʘʤʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪ 

ʚʢʣʶʯʠʣʘ 

1. ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ ʥʘʨʫʰʝʥʥʳʭ ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ.  

2. ʀʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

3. ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʪʦʨʠʠ ʦʩʚʦʝʥʠʷ 

ɹʫʣʘʥʘʰʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

4. ʇʦʜʙʦʨ ʫʯʘʩʪʢʦʚ ʜʣʷ ʟʘʢʣʘʜʢʠ ʚʨʝʤʝʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ. 

5. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʪʝʨʨʠʢʦʥʦʚ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

6. ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʞʠʚʦʛʦ 

ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʢʦʥʘʭ ʰʘʭʪ ɹʫʣʘʥʘʰ 2/5 ʠ 3/4.  

7. ɸʥʘʣʠʟ ʧʦʯʚʦʛʨʫʥʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ.  

8. ɸʥʘʣʠʟ ʦʧʳʪʥʳʭ ʨʘʙʦʪ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʫʛʦʣʴʥʳʭ 

ʦʪʚʘʣʦʚ. 

9. ʆʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʨʨʠʢʦʥʦʚ. 

3.2. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʩʣʝʜʥʝʝ ʦʙʫʩʣʦʚʣʝʥʦ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʢʦʤʧʘʢʪʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 



 

 

33 

 

ʟʦʥʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ - ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʯʘʩʪʦ ʥʝʦʙʳʯʥʦʛʦ ʠ ʩʣʦʞʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʯʚʦʛʨʫʥʪʦʚ. ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ, ʧʝʨʚʳʤ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʦʮʝʥʦʯʥʳʝ ʨʘʙʦʪʳ. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʘ ʦʪʢʦʩʦʚ ʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʚʘʣʦʚ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʶʪ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʩʣʘʛʘʶʱʠʭ ʧʦʯʚʦʛʨʫʥʪʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʷʜʝʨʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʚʝʱʝʩʪʚ ʣʶʙʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʥ̫ʠʷ 

(ʪʚʝʨʜʦʛʦ, ʞʠʜʢʦʛʦ, ʛʘʟʦʦʙʨʘʟʥʦʛʦ) ʠ ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʝʪʘʣʣʦʚ. 

  ʊʨʝʪʠʡ ʵʪʘʧ ʟʘʚʝʨʰʘʝʪʩʷ ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʩʪʘʚʣʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʠ ʨʘʟʨʝʟʦʚ, ʦʮʝʥʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʣʝʟʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʦʡ ʟʘʧʘʩʦʚ. ʉ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦ 

ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʥʘʩʪʦʷɦ ʝʝ 

ʚʨʝʤʷ ʬʦʨʤʠʨʫʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʨʘʣʘ. ɼʣʷ 

ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚʩʝ 

ʠʤʝʶʱʠʝʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʧʨʠ ʵʪʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʲʝʤʦʤ ʦʪʚʘʣʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. 

3.3. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ IDEF0 

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ  

ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ 
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ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɼʣʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʩʪʘʥʜʘʨʪʥʘʷ ʤʝʪʦʜʠʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ IDEF0.  ʄʝʪʦʜʦʣʦʛʠʷ 

IDEF0 ʧʨʝʜʧʠʩʳʚʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʠʘʛʨʘʤʤ - 

ʝʜʠʥʠʯʥʳʭ ʦʧʠʩʘʥʠʡ ʬʨʘʛʤʝʥʪʦʚ ʤʦʜʝʣʠ. IDEF0 ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʩʠʩʪʝʤʦʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʨʘʙʦʪ. ʆʥʘ 

ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫ  ʁ ʤʦʜʝʣ ɹ ʧʨʦʮʝʜʫʨʳ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʩʢʦʨʝʥʠʶ ʜʝʤʫʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʝʪʦʤ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʪʝʨʨʠʢʦʥʦʚ.  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʜʫʨʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ ʚ  

ʫʩʣʦʚʠʷʭ  ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.  1.  ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʜʫʨʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʨʨʠʢʦʥʦʚ  ʚ ʚʠʜʝ ʦʙʱʝʡ ʩʭʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩ. 2 (ʜʠʘʛʨʘʤʤʘ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʤʦʜʝʣʠ ïɸ0). 

ɼʠʘʛʨʘʤʤʘ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ɸ0 ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʵʪʘʧʳ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʨʨʠʢʦʥʦʚ ʤʝʪʦʜʦʚ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʮʝʜʫʨ.  

ʂʘʞʜʘʷ ʩʫʱʥʦʩʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʝʢʦʤʧʦʟʠʮʠʠ ï ʜʠʘʛʨʘʤʤʝ (Child 

Diagram). ʂʘʞʜʘʷ ʜʠʘʛʨʘʤʤʘ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʝ 

ʩʪʨʦʝʥʠʝ ʩʫʱʥʦʩʪʠ ʥʘ ʨʦʜʠʪʝʣʴʩʢʦʡ ʜʠʘʛʨʘʤʤʝ (Parent Diagram). ʂʘʞʜʘʷ ʠʟ 

ʜʝʢʦʤʧʦʟʠʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʘ. ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʚʩʝ ʠʥʪʝʨʬʝʡʩʥʳʝ ʩʪʨʝʣʢʠ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʚʭʦʜ ʠʣʠ 

ʚʳʭʦʜ ʚ ʙʣʦʢ, ʧʝʨʝʭʦʜʷʪ ʥʘ ʜʦʯʝʨʥʶ  ʁ ʜʠʘʛʨʘʤʤʫ. ʕʪʠʤ ʠ  ʜʦʩʪʠʛʘʝʪʩʷ 

ʩʪʨʫʢʪʫʨʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ IDEF0-ʤʦʜʝʣʠ. 



 

 

35 

 

  

ʈ
ʠ
ʩ
.

 1
.
 
 
ʌ
ʫ
ʥ
ʢ
ʮ
ʠ
ʦ
ʥ
ʘ
ʣ
ʴ
ʥ
ʘ
ʷ
 
ʤ
ʦ
ʜ
ʝ
ʣ
ʴ
 
ʨ
ʘ
ʟ
ʨ
ʘ
ʙ
ʦ
ʪ
ʢ
ʠ
 
ʧ
ʨ
ʘ
ʢ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʭ
 
ʨ
ʝ
ʢ
ʦ
ʤ
ʝ
ʥ
ʜ
ʘ
ʮ
ʠ
ʡ
 
ʧ
ʨ
ʠ
 
ʨ
ʝ
ʢ
ʫ
ʣ
ʴ
ʪ
ʠ
ʚ
ʘ
ʮ
ʠ
ʠ
 

ʟ
ʝ
ʤ
ʝ
ʣ
ʴ

 
 



 

 

36 

 

 

ʈ
ʠ
ʩ
.

 2
.
 
ɼ
ʠ
ʘ
ʛ
ʨ

ʘ
ʤ
ʤ
ʘ
 
ʚ
ʝ
ʨ
ʭ
ʥ
ʝ
ʛ
ʦ
 
ʫ
ʨ
ʦ
ʚ
ʥ
ʷ
 
ʤ
ʦ
ʜ
ʝ
ʣ
ʠ
 

ʨ
ʝ
ʢ
ʫ
ʣ
ʴ
ʪ
ʠ
ʚ
ʘ
ʮ
ʠ
ʷ
 
ʟ
ʝ
ʤ
ʝ
ʣ
ʴ
,

 ɸ
0 

 



 

 

37 

 

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʯʝʪʳʨʝʭ ʛʣʘʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʙʣʦʢʦʚ ɸ1, ɸ2, ɸ3, ɸ4.  

ʇʨʦʮʝʩʩ ʧʨʦʮʝʜʫʨʳ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʵʪʘʧʘ: 

- ʧʦʜʙʦʨ ʫʯʘʩʪʢʦʚ ʜʣʷ ʟʘʢʣʘʜʢʠ ʚʨʝʤʝʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ. ʊʠʧʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʦʠʟʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ɺ.ʅ.ʩʫʢʘʯʝʚʘ ʠ ʉ.ɺ. ɿʦʥʥʘ (1961), ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ 

ʪʘʢʞʝ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʧʠʩʳʚʘʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʚ.ʅ.ʩʫʢʘʯʝʚʘ 

(1966); 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʠ ʥʘʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ. ʅʘ ʦʙʲʝʢʪʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʦʙʠʣʠʝ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʢʦʥʝ; 

- ʘʥʘʣʠʟ ʧʦʯʚʦʛʨʫʥʪʦʚ. ʆʙʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ 

ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʢʦʥʘʭ, ʠʤʝʶʱʠʭ ʨʘʟʥʳʡ ʚʦʟʨʘʩʪ, ʢʨʫʪʠʟʥʫ, ʵʢʩʧʦʟʠʮʠʶ. ʆʪʙʦʨ 

ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ (ʇʝʪʝʨʙʫʨʩʢʠʡ ʠ ʇʦʩʪʥʠʢʦʚ, 1966); 

- ʘʥʘʣʠʟ ʦʧʳʪʥʯʭ ʨʘʙʦʪ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʨʨʠʢʦʥʦʚ. ɸʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʮʝʥʢʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʦʮʝʥʦʯʥʳʡ ʧʨʦʛʥʦʟ ʟʘʧʘʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʣʝʟʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ʈʘʙʦʪʳ ʧʦ ʵʪʠʤ ʵʪʘʧʘʤ ʚʝʜʫʪʩʷ ʧʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʭʝʤʘʤ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 3 ï 7. 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʵʪʠʭ ʨʠʩʫʥʢʘʭ ʩʚʷʟʠ ʤʝʞʜʫ ʙʣʦʢʘʤʠ ʧʦʟʚʦʣʷʶʪ 

ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʝʩʫʨʩʥʳʝ, 

ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʫʩʢʦʨʝʥʠʶ 

ʜʝʤʫʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ, ʠʥʩʪʨʫʢʮʠʠ, 

ʦʧʨʝʜʝʣʠʪʝʣʠ. ʇʨʦʚʝʜʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʢʦʥʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʮʝʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪʚʘʣʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʅʘ ʨʠʩ. 7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʜʝʨʝʚʴʝʚ ʫʟʣʦʚ, ʧʦʢʘʟʳʚʘʶʱʘʷ 

ʠʝʨʘʨʭʠʶ ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʜʝʣʠ, ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʶ ʤʦʜʝʣʴ ʮʝʣʠʢʦʤ. 

 

ʈʠʩ. 7. ɼʠʘʛʨʘʤʤʘ ʜʝʨʝʚʘ ʫʟʣʦʚ 
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ɺʥʝʜʨʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʝʤʝʣʴ ʧʦʟʚʦʣʷʝʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʫʶ ʤʝʪʦʜʠʢʫ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

3.4. ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʫʩʧʝʰʥʦʩʪʴ ʟʘʨʘʩʪʘʥʠʷ ʦʪʚʘʣʦʚ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʫʰʝ ʪʨʫʜʥʦ ʥʘʡʪʠ ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʚ ʪʦʡ   ʠʣʠ 

ʠʥʦʡ ʤʝʨʝ ʥʝ ʠʩʧʳʪʳʚʘʣ ʙʳ çʜʘʚʣʝʥʠʷ ʞʠʟʥʠè. ɽʩʣʠ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʢʘʞʫʪʩʷ ʦʙʥʘʞʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʝʱʝ ʥʝ ʟʘʪʨʦʥʫʪʳʭ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʞʠʟʥʠ, ʦʥʠ ʥʝʤʝʜʣʝʥʥʦ ʧʦʜʚʝʨʛʥʫʪʩʷ ʮʝʣʦʤʫ 

ʢʦʤʧʣʝʢʩʫ ʚʦʟʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ  ʦʨʛʘʥʠʟʤʦʚ, 

ʧʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʷʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʘʯʘʚʰʠʭʩʷ ʧʨʦʮʝʩʩʦʚ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʥʠʭ ʧʦʩʝʣʷʁ ʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʟʘʪʝʤ 

ʚʦʜʦʨʦʩʣʠ, ʣʠʰʘʡʥʠʢʠ, ʤʭʠ ʠ, ʥʘʢʦʥʝʮ, ʚʳʩʰʠʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʢʨʝʧʣʷʶʪʩʷ ʚ ʤʝʩʪʘʭ ʩʢʦʧʣʝʥʠʷ ʤʝʣʢʦʟʝʤʘ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʜʦʩʪʫʧʥʦʡ ʠʤ ʬʦʨʤʝ (ʄʘʭʦʥʠʥʘ, 

ʏʠʙʨʠʢ, 1974). ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʳʩʰʝʡ ʨʘʩʪʠʪʝʣʥɹʦʩʪʠ ʧʨʦʮʝʩʩʳ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʢʦʨʷʝʪʩʷ. 

 ʆʪʚʘʣʳ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʛʣʫʙʠʥ ʨʘʟʨʝʟʦʚ ʧʨʠ ʜʦʙʳʯʝ 

ʫʛʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʝʨʠʣʴʥʳʝ ʙʝʟʞʠʟʥʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ, 

ʦʩʚʦʝʥʠʝ ʢʦʪʦʨʳʭ ʞʠʟʥʴʶ ʠʜʝʪ ʧʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʦʡ ʚʳʰʝ ʩʭʝʤʝ. ʆʜʥʘʢʦ 

ʝʩʣʠ ʦʥʠ ʦʙʨʘʟʦʚʘʥʳ ʠʟ ʨʳʭʣʳʭ ʠ ʥʝ ʪʦʢʩʠʯʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʦʚ ʟʘʨʘʩʪʘʥʠʷ ʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ, ʚʳʩʰʠʝ ʨʘʩʪʝʥʠʷ ʥʘ ʥʠʭ ʧʦʷʚʣʷʶʪʩʷ ʫʞʝ ʚ ʧʝʨʚʳʡ ʛʦʜ 

ʧʦʩʣʝ ʦʪʩʳʧʢʠ. ʉʢʦʨʦʩʪʴ ʟʘʨʘʩʪʘʥʠʷ ʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʟʘʚʠʩʝʪʴ ʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʝʩʪʥʦʩʪʠ, ʦʪ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪ. ʝ. ʦʪ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ɺ.ɺ.ɼʦʢʫʯʘʝʚʳʤ.           
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ɿʘʩʝʣʝʥʠʝ ʙʝʟʞʠʟʥʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʠʨʦʜʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʠʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺ.ʅ. ʉʫʢʘʯʝʚʘ 

(1926), ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʨʷʜʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ 

ʚʘʞʥʦʩʪʠ. ʍʘʨʘʢʪʝʨ ʩʤʝʥʳ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʠʟʫʯʘʣʠ ʤʥʦʛʠʝ ʫʯʝʥʳʝ (ʊʘʨʯʝʚʩʢʠʡ, 1964, 1966; ʍʘʤʠʜʫʣʠʥʘ, 1970; ʏʠʙʨʠʢ, 

ɽʣʴʢʠʥ, 1989; ʏʠʙʨʠʢ, 1979; ʏʠʙʨʠʢ, ɽʣʴʢʠʥʘ, 1991; ʊʝʨʝʭʦʚʘ ʠ ʜʨ., 1974, 

1975). ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʪʚʘʣʳ ï ʵʪʦ ʧʝʨʚʠʯʥʳʝ ʵʢʦʪʦʧʳ (ʂʦʣʝʩʥʠʢʦʚ, 1974), 

ʥʘ ʢʦʪʦʨʳʭ ʩʦʚʝʨʰʘʶʪʩʷ ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʝ ʩʫʢʮʝʩʩʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

(ʉʫʢʘʯʝʚ, 1915, 1956). ʅʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʚʘʣʘʭ ʨʷʜ ʩʪʘʜʠʡ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʧʠʦʥʝʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ɺʦʨʦʥʦʚ, 1963). 

ʇʦʷʚʣʝʥʠʶ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʥʘ ʦʛʦʣʝʥʥʦʤ ʩʫʙʩʪʨʘʪʝ ʧʨʝʜʰʝʩʪʚʫʝʪ ʩʣʦʞʥʘʷ 

ʮʝʧʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʫʙʩʪʨʘʪʘ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʉʫʙʩʪʨʘʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʚʘʣʦʚ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʪʦʢʩʠʯʝʥ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʥʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙɦ ʝʩʪʚ ʤʦʞʝʪ ʙʳʪʴ 

ʦʯʝʥʴ ʟʘʤʝʜʣʝʥʥʳʤ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʣʦʜʦʨʦʜʠʷ ʛʨʫʥʪʦʚ ʦʪʚʘʣʦʚ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʠʭ ʜʣʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʙʦʙʱʝʥʦ ʠ ʧʦʣʥʦ çʜʘʝʪè ʩʘʤʦ ʨʘʩʪʝʥʠʝ ʯʝʨʝʟ 

ʧʨʠʨʦʩʪ, ʫʨʦʞʘʡ. ʇʦ ʩʣʦʚʘʤ ʊ.ʉ. ʏʠʙʨʠʢ (1997): çʋʨʦʞʘʡ ʷʚʣʷʝʪʩʷ 

ʘʙʩʦʣʶʪʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚè. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʘʷ 

ʦʮʝʥʢʘ ʧʣʦʜʦʨʦʜʠʷ ʛʨʫʥʪʦʚ ʚʦʟʤʦʞʥʘ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʯʚʝʥʥʦ-

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʠ ʠʭ ʛʨʫʥʪʦʩʤʝʩʝʡ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʘʥʘʣʠʟʦʤ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʦʪʚʘʣʦʚ (ʂʦʣʝʩʥʠʢʦʚ ʠ 

ʜʨ., 1973).  
 

ʍʘʨaʢʪʝʨ ʟaʩʝʣʝʥʠʷ ʪʨaʚʷʥʠʩʪʦʡ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪaʨʥʠʢʦʚʦʡ 

ʨaʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʬʦʨʤʠʨʦʚaʥʠʷ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʦʪʚaʣʘʭ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʫʜʠʪʴ ʦ ʧʣʦʜʦʨʦʜʠʠ ʠ ʨʝʞʠʤʝ ʚʣaʞʥʦʩʪʠ ʩʫʙʩʪʨaʪʘ ʦʪʚaʣʦʚ. 
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ʉʘʤʦʟʘʨʘʩʪʘʥʠʝ ʦʪʚʘʣʦʚ ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʩʪʘʚʣʝʥʠʝ 

ʩʣʦʞʠʚʰʝʡʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʥʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʚʦʟʜʝʡʩʪʚʠʷ. ʊʘʢʠʝ ʦʪʚʘʣʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʜʝʣʝʥʳ 

ʚ ʥʘʪʫʨʝ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʧʨʦʝʢʪʘ ʠʭ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ. ɼʣʷ ʥʠʭ ʩʣʝʜʫʝʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʝʡʩʪʚʝʥʥʫʶ ʦʭʨʘʥʫ ʦʪ ʚʳʧʘʩʘ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ,  ʫʭʦʜ ʟʘ 

ʧʦʜʨʦʩʪʦʤ ʠ ʯʘʩʪʠʯʥʫʶ ʧʦʩʘʜʢʫ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʪʘʤ, ʛʜʝ ʚ ʩʠʣʫ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʧʨʠʯʠʥ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

 

3.5. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ IDEF3 

ʄʝʪʦʜʦʣʦʛʠʷ  IDEF3  ʷʚʣʷʝʪʩʷ  ʩʪʘʥʜʘʨʪʦʤ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  ʧʨʦʮʝʩʩʘ, ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʮʝʥʘʨʠʷ ʧʨʦʮʝʩʩʘ.   

ʄʦʜʝʣʴ IDEF3 ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ «ɽʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠ̫ 

ʪʝʨʨʠʢʦʥʦʚè ʩʪʨʦʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʦʥʘʣʴʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʢʦʥʘʭ,  ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʥʝʛʘ, 

ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʧʨʦʤʝʨʟʘʥʠʝ ʛʨʫʥʪʦʚ ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʟʘʨʘʩʪʘʥʠʝ 

ʪʝʨʨʠʢʦʥʦʚ ʪʨʘʚʷʥʠʩʪʦʡ ʠ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʩʦʩʪʘʚʘ ʧʦʯʚ 

(ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʨʛʠʣʣʠʪʳ, ʘʣʝʚʨʦʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ ʠ ʠʟʚʝʩʪʥʷʢ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʫʛʣʷ) ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʮʝʣʷʭ 

ʜʦʩʪʠʞʝʥʠʷ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʦʟʚʨʘʪʘ ʚ ʨʝʩʫʨʩʥʳʡ ʮʠʢʣ.  

ɺ ʪʘʙʣ. 2-4 ʧʨʠʚʝʜʝʥʳ ʤʘʪʝʨʠʘʣʳ ʪʘʢʩʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʴʝʚ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʪʚʘʣʘʭ. 

ʉ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʨʝʩʫʨʩʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʱʝʥʠʝʤ ʩ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʥʝʦʙʭʦʜʠʤʘ ʠʭ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢʘʢ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʟʘʨʘʩʪʘʥʠʝ ʦʪʚʘʣʦʚ, ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ 
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ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʦʟʠʮʠʠ, ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ, ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, 

ʥʘʢʦʧʣʝʥʠʷ ʩʥʝʛʘ.   

ʊʘʙʣʠʮʘ 2 - ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʝʚʴʝʚ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ 

ʦʪʚʘʣʝ ʩ ʧʷʪʥʘʜʮʘʪʠʣʝʪʥʠʤ ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 

 

 

ʊʘʙʣʠʮʘ 3 - ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʝʚʴʝʚ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ 

ʦʪʚʘʣʝ ʩ ʩʦʨʦʢʘʯʝʪʳʨʝʭʣʝʪʥʠʤ ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 
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ʊʘʙʣʠʮʘ 4 - ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʝʚʴʝʚ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ 

ʦʪʚʘʣʝ ʩ ʩʦʨʦʢʘʣʝʪʥʠʤ ʦʢʦʥʯʘʥʠʝʤ ʦʪʩʳʧʢʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʫ ʧʦʜʥʦʞʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʢʦʥʦʚ ʠ ʚ ʥʠʞʥʠʭ 

ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʨʝʜʥʝ- ʠ ʥʠʟʢʦʧʦʣʥʦʪʥʳʝ ʜʨʝʚʦʩʪʦʠ. 

ʉʨʝʜʥʠʝ ʯʘʩʪʠ ʩʢʣʦʥʦʚ ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʜʠʥʘʤʠ, ʘ ʜʣʷ ʩʨʝʜʥʠʭ ʯʘʩʪʝʡ ʩʢʣʦʥʦʚ 

ʜʨʫʛʠʭ ʵʢʩʧʦʟʠʮʠʡ,  ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ ʩʢʣʦʥʦʚ ʠ ʧʣʘʪʦ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 

ʣʠʰʴ ʦʪʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ ʣʠʙʦ ʠʭ ʛʨʫʧʧ. ɼʝʨʝʚʴʷ ʥʘ 

ʦʪʚʘʣʘʭ ʥʠʟʢʦʨʦʩʣʳʝ (ʧʨʠ ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ 28 ʣʝʪ ʠʭ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʚʥʘ 

11 ʤ,  ʚ ʚʦʟʨʘʩʪʝ ï 20 ʣʝʪ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 8 ʤ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʘʜʘʧʪʘʮʠʝʡ ʢ ʥʝʜʦʩʪʘʪʢʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʛʨʫʥʪʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʪʚʘʣʦʚ 

ʭʘʨʘʢʪʝʨʥʳ ʦʯʝʥʴ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʘʥʥʳʤʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʪʘʙʣʠʮʘʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤ ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʠ 

ʟʘʧʘʩʦʚ ʥʦʨʤʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʠ ʥʘʢʦʧʣʝʥʠʷ ʧʦʜʨʦʩʪʘ. 
 

ʊʝʨʨʠʢʦʥʳ ʚ ʩʠʣʫ ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʥʠʭ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʩʳʨʴʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʝʨʝʪʩʷ ʛʨʫʥʪ ʜʣʷ ʦʪʩʳʧʢʠ ʜʦʨʦʛ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʣʘʢʦʙʣʦʢʦʚ.   
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ʄʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ IDEF3 ʠ ʝʝ ʫʨʦʚʥʠ ʩʮʝʥʘʨʠʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʩʣʦʚʠʷʤʠ ʦʧʠʩʘʥʠ ̫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʩʚʦʡʩʪʚ 

ʦʙʝ̡ʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʫʩʣʦʚʠʷʤʠ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ.  ʅʘ ʚʳʙʦʨ 

ʩʪʨʘʪʝʛʠʠ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʩ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚʣʠʷʝʪ 

ʢʦʤʧʣʝʢʩ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ  ï  ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ 

ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʦʡ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʟʘʨʘʩʪʘʥʠʷ ʠ ʝʝ ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʱʫʶ ʩʪʨʘʪʝʛʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ.  

ɺ ʪʘʙʣ. 5 ʧʨʠʚʝʜʝʥʳ ʤʘʪʝʨʠʘʣʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʠʦʜʦʚ ʩʦ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʦʚ. 

ʊʘʙʣʠʮʘ 5 - ʇʝʨʠʦʜ rʩʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʮʝʣʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳ 

ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʠ ʫʩʦʡʯʠʚʦʩʪʠ. 
 

ʄʥʦʡ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʨʘʥʥʝʝ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ,  

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʦʣʦʛʠʠ  IDEF3, ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʥʘʢʦʧʣʝʥʠʷ ʩʥʝʛʘ, ʩʦʩʪʘʚʘ ʧʦʯʚ ʦʪʚʘʣʦʚ, ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ, ʩ 
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ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ.  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʚʳʙʦʨʘ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ, ʦʧʠʩʳʚʘʶʱʘʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʨʷʜʦʢ ʦʮʝʥʠʚʘʥʠʷ ʣʫʯʰʝʛʦ ʟʘʨʘʩʪʘʥʠʷ ʪʝʨʨʠʢʦʥʘ, ʠ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʪʝʨʨʠʢʦʥʦʚ ʫʛʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 8.  

ɼʠʘʛʨʘʤʤʘ IDEF3 ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩ. 8 ʧʦʢʘʟʳʚʘʝʪ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ. 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʥʘʛʣʷʜʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʜʝʡʩʪʚʠʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʣʫʯʰʝʛʦ ʟʘʨʘʩʪʘʥʠʷ ʪʝʨʨʠʢʦʥʘ.  

ɼʘʥʥʫʶ ʜʠʘʛʨʘʤʤʫ ʯʠʪʘʝʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʪʝʨʨʠʢʦʥʝ ʦʧʨʝʜʝʣʷʝʤ 

ʵʢʩʧʦʟʠʮʠʶ, ʢʨʫʪʠʟʥʫ ʩʢʣʦʥʘ, ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ, ʟʘʪʝʤ ʧʝʨʝʢʨʝʩʪʦʢ ʩ ʧʨʝʬʠʢʩʦʤ 

(J1), ʦʙʦʟʥʘʯʘʶʱʠʡ ʪʠʧ çʘʩʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʀʃʀ», ʵʪʦ ʟʥʘʯʠʪ ʯʪʦ  

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʝʥ, ʘ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʣʝʜʫʶʱʠʭ 

ʜʝʡʩʪʚʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʫʱʝʥʳ. ɽʩʣʠ ʩʝʚʝʨʥʘʷ ʠʣʠ ʚʦʩʪʦʯʥʘʷ ʵʢʩʧʦʟʠʮʠʷ 

ʩʢʣʦʥʘ, ʪʦ ʧʝʨʝʢʨʝʩʪʦʢ J2  çʘʩʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʀʃʀ», ʠʣʠ ʧʦʜʲʝʤ ʢ 

ʧʣʘʪʦ, ʠʣʠ ʥʠʞʥʷʷ ʯʘʩʪʴ ʦʪʚʘʣʘ. ʅʘ ʧʦʜʲʝʤʝ ʢ ʧʣʘʪʦ ʩʥʠʞʝʥʦ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʟʘ ʩʯʝʪ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʫʚʘʥʠʝ ʩʥʝʛʘ, ʚ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʤʠʥʠʤʘʣʴʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʛʨʫʥʪʘ, ʟʘʥʠʞʝʥʦ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ.  

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠ ʫ ʧʦʜʥʦʞʠʷ ʦʪʚʘʣʘ ʦʙʨʘʟʫʝʪʩʷ ʜʨʝʚʦʩʪʦʡ, ʛʜʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʣʫʯʰʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʜʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʠʞʠʚʘʥʠʷ ʠ ʨʦʩʪʘ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʨʦʠʩʭʦʜʠʪ ʣʫʯʰʝʝ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʟʘʨʘʩʪʘʥʠʝ ʪʨʘʚʷʥʠʩʪʦʡ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʇʝʨʝʢʨʝʩʪʦʢ J3 ʪʠʧ çʵʢʩʢʣʶʟʠʚʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʀʃʀè, 

ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʦʣʴʢʦ ʦʜʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʚʝʨʰʝʥʘ, 

ʧʨʝʞʜʝ ʯʝʤ ʩʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʩʣʝʜʫʶʱʘʷ ʨʘʙʦʪʘ.  
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ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʧʦʨʦʜʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʢʦʥʘʭ  ʚʳʷʚʣʝʥʘ 

ʦʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ. ʅʘ ʝɦʙʥʠʩʪʦ-ʛʣʠʥʷʥʳʭ ʧʦʯʚʘʭ ʩ ʙʣʘʛʦʧʨʠ̫ ʪʥʳʤ 

ʨʝʞʠʤʦʤ ʚʣʘʞʥʦʩʪʠ ʦʙʣʝʧʠʭʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʧʦʣʝʟʥʦʩʪʴʶ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʦʙʣʝʧʠʭʫ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʡ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʧʦʨʦʜʳ ʥʘ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʦʪʚʘʣ.r ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʣʝʩʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ (ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʦʙʣʝʧʠʭʦʚʳʡ).   

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʦʙʦʟʥʘʯʫ ʧʦʩʪʝʧʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʨʫʜʝʨʘʣʴʥʳʭ, ʟʘʪʝʤ ʣʝʩʥʳʭ ʠ ʣʫʛʦʚʳʭ ʨʘʩʪʝʥʠʡ 

ʠ, ʟʘʪʝʤ, ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ.  

ɼʠʘʛʨʘʤʤʘ IDEF3 ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʵʪʘʧʳ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʪʝʨʨʠʢʦʥʦʚ 

ʤʝʪʦʜʘʤʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʮʝʜʫʨ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʪʠʤ ʵʪʘʧʘʤ ʚʝʜʫʪʩʷ ʧʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʭʝʤʘʤ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 9 ï 14. 
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