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ɺɺɽɼɽʅʀɽ 
 

ɹʣʘʛʦʜʘʨʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʦ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʙʦʣʴ-

ʰʠʭ ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ʅʘʤʥʦʛʦ ʫʧʨʦʩʪʠʪʴ ʠʭ ʨʝʰʝʥʠʝ ʚʦʟ-

ʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʫʜʦʙʥʳʭ ʩʧʦʩʦʙʦʚ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʠʤʠʪʘʮʠʦʥʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. 

ʅʝʚʦʟʤʦʞʥʦ ʩʨʘʟʫ ʤʦʜʝʣʠʨʦʚʘʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʮʝʩʩ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʩʧʦʩʦʙʘʤ, ʧʨʠʝʤʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʢʦʤʧʴʶ-

ʪʝʨʥʦʛʦ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʉʧʝʮʠʘʣʠʩʪ, ʧʨʠʩʪʫʧʘʷ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ, ʜʦʣʞʝʥ ʟʥʘʪʴ ʦʩʥʦʚʳ ʜʠʥʘ-

ʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩ-

ʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʠʤʠʪʘʮʠʦʥʥʳʭ, ʘ ʪʘʢʞʝ ʟʥʘʪ ɹʢʦʥʢʨʝʪʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤ rʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʠʭ ʷʟʳʢʠ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʩʨʝʜ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʩ-

ʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ: Maple, MathCAD, MATLAB+Simulink, ʠ ʜʨʫʛʠʝ. 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʳ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʠʤʠʪʘʮʠ-

ʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ: MvStudium, MATLAB , Arena, GPSS,  Ex-

tend, iThink Analyst, Process Model ʠ ʜʨ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʛʦ ʧʦʜʭʦʜʥʦʡ 

ʩʨʝʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ï AnyLogic [1-2]. ʈʘʟʥʳʝ ʩʨʝʜ-

ʩʪʚʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʤʝʶʱʠʝʩʷ ʚ AnyLogic, ʧʦʟʚʦʣʷ-

ʶʪ ʩʪʨʦʠʪʴ ʤʦʜʝʣʠ (ʜʠʥʘʤʠʯʝʩʢʠʝ, ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʝ, ʘʛʝʥʪʥʳʝ), ʠʤʠ-

ʪʠʨʫʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʨʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ (ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʴ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʤʦʜʝʣʠ), ʚʳʧʦʣʥʷʪʴ ʘʥʘʣʠʟ ʤʦʜʝʣʝʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʣʦʞʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʅʦ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʠʨʦʚʘʪʴ ʵʪʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʦʡ ʠ ʧʦʣʫʯʘʪʴ ʧʨʠ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʠ ʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʴʟʦʚʘʪʝʣʴ AnyLogic ʜʦʣʞʝʥ ʦʚʣʘʜʝʪʴ ʪʝʭʥʦ-

ʣʦʛʠʝʡ ʨʘʙʦʪʳ ʚ ʩʨʝʜʝ, ʧʦʥʷʪʴ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʵʪʠʭ ʮʝʣʷʭ 

ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʧʨʘʢʪʠʢʫʤ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʚ ʩʨʝʜʝ  AnyLogic. 

ʇʨʘʢʪʠʢʫʤ ʧʦ ʠʤʠʪʘʮʠʦʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʩʠʩʪʝʤ ʚ ʩʨʝʜʝ  AnyLogic  6 ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʛʣʘʚ.   

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 
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ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ ʞʝ ʜʘʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨʳ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʠ 

ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʚ ʩʨʝʜʝ BPWin.  

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʢʨʘʪʢʦ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦʙ ʠʥʩʪʨʫʤʝʥʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ AnyLogic 6. 

ʊʨʝʪʴʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨʠʤʝʨʫ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥ-

ʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ.  

ɺ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥ r ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦ ʧʦʩʪʨʦʝʥʠ ʁʤʦ-

ʜʝʣʝʡ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʪʠʭ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ  

ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʪ ʩʪʫʜʝʥʪʘʤ ʩʪʨʦʠʪʴ ʠʤʠʪʘʮʠʦʥʥʳʝ ʠ ʘʥʠʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʪʫʜʝʥʪʳ, ʚʳʧʦʣʥʷʷ ʟʘʜʘʥʠʷ ʧʦ ʰʘʛʘʤ, ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ, ʧʨʠʭʦʜʷʪ ʢ ʧʦʩʪʨʦʝʥʠʶ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʦʜʝʣʠ ʩ 3D ï ʘʥʠʤʘʮʠʝʡ. 

ɺ ʧʷʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʠ ʢʘʢ ʩʠʩʪʝʤ rʤʘʩʩʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʚ ʩʨʝʜʝ AnyLogic 6. 

ʐʝʩʪʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʧʦʩʪʨʦʝʥʠʶ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʭ ʠʤʠʪʘʮʠ-

ʦʥʥʳʭ ʤʦʜʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʠʤʠʪʘʮʠʦʥʥʳʭ ʠ ʘʥʠʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʜʚʠ-

ʞʝʥʠʷ  ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʨʘʟʥʳʭ ʩʣʫʯʘʝʚ ʜʦʨʦʞʥʳʭ ʩʝʪʝʡ. 

ɺ ʩʝʜʴʤʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʠ ʘʥʠ-

ʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ, ʧʨʠʚʦʜʷʪʩʷ ʪʝʭ-

ʥʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʜʦʧʝʯʘʪʥʳʭ, ʧʝʯʘʪʥʳʭ ʠ ʧʦʩʣʝ-

ʧʝʯʘʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ.  

ɺ ʚʦʩʴʤʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝ-

ʣʝʡ ʧʦ ʧʘʨʘʜʠʛʤʝ ʩʠʩʪʝʤʥʦʡ ʠ ʧʝʰʝʭʦʜʥʦʡ  ʜʠʥʘʤʠʢʠ (ʤʦʜʝʣʠ ʧʝʰʝʭʦʜʥʦʡ 

ʜʠʥʘʤʠʢʠ ʧʦʢʫʧʘʪʝʣʝʡ ʚ ʤʘʛʘʟʠʥʝ ʠ ʟʨʠʪʝʣʝʡ ʚ ʢʠʥʦʪʝʘʪʨʝ).  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʳ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝ-

ʥʠʠ ʠ ʷʚʣʷʶʪʩʷ ʫʯʝʙʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʨʘʙʦʪʢʠ ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʠ ʦʙʩʫʞʜʝʥʠʷ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʪʨʘʩʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘ ʧʨʠʤʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʜʝʤʦʥ-

ʩʪʨʘʮʠʦʥʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭ ʤʦʜʝʣʝʡ ʤʳ ʧʦʢʘʟʘʣʠ ʥʝʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʨʝʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Anylogic.   

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʠʟʣʦ-

ʞʝʥʥʦʡ ʪʝʤʝ. ʆʩʪʘʣʴʥʳʝ ʛʣʘʚʳ ʷʚʣʷʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʦʧʠʩʘʥʠʝʤ ʣʘʙʦʨʘʪʦʨ-
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ʥʳʭ ʨʘʙʦʪ. ɺ ʢʦʥʮʝ ʧʦʩʦʙʠʷ ʧʨʠʚʝʜʝʥʘ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʣʠʪʝʨʘʪʫʨʘ ʠ ʧʨʠʣʦ-

ʞʝʥʠʷ.  

ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ, ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʡ, ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʠ-

ʤʘʶʱʠʭʩʷ ʨʘʟʨʘʙʦʪʢʘʤʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ.  

ɺ ʦʩʥʦʚʫ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ ʣʝʛʣʠ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʳʭ ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ ʚ ʩʨʝʜʝ AnyLogic, ʚʳʧʦʣʥʝʥʥʳʭ ʘʚʪʦʨʦʤ  ʠ ʝʛʦ ʩʪʫʜʝʥʪʘʤʠ ʚ ʨʘʤʢʘʭ 

ʢʫʨʩʦʚʦʛʦ ʠ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɹɻʇʋ ʠʤ. ʄ.ɸʢʤʫʣʣʳ: 

ʄ.ɺ.ɸʢʢʫʞʠʥʳʤ, ɺ.ʍ.ʍʘʟʠʝʚʳʤ, ɽ.ʅ.ɺʘʩʠʣʴʝʚʦʡ, ɸ.ɸ.ɸʛʣʠʫʣʣʠʥʳʤ, 

ɸ.ʈ.ɸʛʣʠʫʣʣʠʥʦʡ, ʗ.ʇ.ɸʥʜʨʝʝʚʦʡ, ɸ.ʉ.ʅʫʨʛʫʪʜʠʥʦʚʳʤ, ʉ.ɺ.ɹʦʨʢʦʚʦʡ, 

ɸ.ɼ.ɿʜʨʶʤʦʚʦʡ, ɼ.ɿ.ʗʥʙʝʨʜʠʥʳʤ ʠ ʜʨ. 
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ɻʃɸɺɸ 1 

ʄɽʊʆɼʆʃʆɻʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʀʄʀʊɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ  

1.1. ʀʩʭʦʜʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʊʝʦʨʠʷ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʠ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʡ, ʦʧʨʝʜʝʣʝʥʠʡ 

ʠ ʧʦʥʷʪʠʡ  ʩ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ.  

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʥʷʪʠʷ
1
: ʦʙʲʝʢʪ, ʢʣʘʩʩ, ʦʪʥʦʰʝʥʠʝ (ʩʚʷʟʴ), ʩʠʩʪʝ-

ʤʘ, ʵʣʝʤʝʥʪ, ʩʪʨʫʢʪʫʨʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ ʦʙʲʝʢʪ ʠʤʝʝʪ ʨʘʟʣʠʯʥʦʝ ʪʦʣʢʦʚʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ
2
. ɽʩʣʠ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʦʙʣʘʩʪʴ ʠʤʠʪʘʮʠʦʥ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʦ ʚ ʩʪʨʘʪʝʛʠʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʦʙʲʝʢʪ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʚʘʞʥʳʤ ʧʦʥʷʪʠʝʤ. ʆʙʲʝʢʪ ï ʵʪʦ ʥʝʢʦʪʦʨʘʷ ʩʫʱ-

ʥʦʩʪʴ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʙʣʘʜʘʶʱʘʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ 

ʧʦʚʝʜʝʥʠʝʤ, ʠʤʝʶʱʘʷ ʟʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ (ʘʪʨʠʙʫʪʦʚ) ʠ ʦʧʝʨʘʮʠʡ 

ʥʘʜ ʥʠʤʠ. 

ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʧʦʥʷʪʠʝʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ̫-

ʣʷʝʪʩʷ ʢʣʘʩʩ. ʈʦʜʩʪʚʝʥʥʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʧʦʚʝʜʝʥʠʶ 

ʦʙʲʝʢʪʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʢʣʘʩʩʳ.  ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʜʥʠ ʠ ʪʝ 

ʞʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʘʭ. 

ɺ ʦʜʥʦʤ  ʠʟ ʨʘʟʜʝʣʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʤʘʪʠʢʠ çʪʝʦʨʠʠ ʢʘʪʝʛʦʨʠʡè ʦʙ̡ -

ʝʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʪʝʨʤʠʥ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʘʪʝ-

ʛʦʨʠʠ, ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʤʥʦʞʝʩʪʚ, ʛʨʫʧʧ, ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʪ. ʧ. 

ɿʜʝʩʴ ʪʘʢʞʝ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ 

ʩʚʦʡʩʪʚ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʥʝ ʟʘʚʠʩʷʱʠʭ ʦʪ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ.   

ʇʦʥʷʪʠʝ ʦʪʥʦʰʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʚʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʠ 

ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʠʭ, ʘʩʩʦʮʠʘʪʠʚʥʳʭ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ, 

ʪʘʙʣʠʯʥʳʭ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ.   

ʇʦʥʷʪʠʝ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʚ ʪʝʦʨʠʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʦʧʨʝʜʝʣʝ-

ʥʠʡ ʧʦʥʷʪʠʷ çʩʠʩʪʝʤʘè, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ, ʦʙʣʘʩʪʠ 

ʟʥʘʥʠʡ ʠ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝʤ ʩʠʩʪʝʤ ʟʘʥʠʤʘʶʪʩʷ ʥʘʫʯʥʳʝ ʜʠʩ-

                                                           
1
 http://ustenko.fromru.com/part4.html 

2
 http://ru.wikipedia.org 

http://ustenko.fromru.com/part4.html


 9 

ʮʠʧʣʠʥʳ ʢʘʢ ʩʠʩʪʝʤʦʣʦʛʠʷ, ʢʠʙʝʨʥʝʪʠʢʘ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʪʝʦʨʠʷ ʩʠʩ-

ʪʝʤ, ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ʠ ʜʨʫʛʠʝ
3
. 

ʉʠʩʪʝʤʘ ï ʵʪʦ 1) ʮʝʣʦʝ, ʩʦʟʜʘʥʥʦʝ ʠʟ ʯʘʩʪʝʡ ʠ ʵʣʝʤʝʥʪʦʚ ʮʝʣʝʥʘʧʨʘʚ-

ʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʣʘʜʘʶʱʝʝ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʪʩʫʪʩʪʚʫʶʱʠʤʠ ʫ 

ʵʣʝʤʝʥʪʦʚ ʠ ʯʘʩʪʝʡ, ʝʛʦ ʦʙʨʘʟʫʶʱʠʭ; 2) ʦʙʲʝʢʪʠʚʥʘʷ ʯʘʩʪʴ ʤʠʨʦʟʜʘʥʠʷ, 

ʚʢʣʶʯʘʶʱʘʷ ʩʭʦʞʠʝ ʠ ʩʦʚʤʝʩʪʠʤʳʝ ʵʣʝʤʝʥʪʳ, ʦʙʨʘʟʫʶʱʠʝ ʦʩʦʙʦʝ ʮʝʣʦʝ, 

ʢʦʪʦʨʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ; 3) ʦʙʲʝʢʪʠʚʥʦʝ ʝʜʠʥʩʪʚʦ ʟʘʢʦ-

ʥʦʤʝʨʥʦ ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʝʜʤʝʪʦʚ, ʷʚʣʝʥʠʡ, ʩʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʟʥʘʥʠʡ ʦ ʧʨʠʨʦʜʝ, ʦʙʱʝʩʪʚʝ ʠ ʪ. ʧ.  ɼʦʧʫʩʪʠʤʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʦʧʨʝʜʝʣʝ-

ʥʠʷ. ʆʙʱʠʤ ʚ ʥʠʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʝʩʪʴ ʥʝʢʦʪʦʨʦʝ ʧʨʘʚʠʣʴʥʦʝ ʩʦʯʝ-

ʪʘʥʠʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʂʘʞʜʳʡ 

ʦʙʲʝʢʪ, ʯʪʦʙʳ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʩʯʠʪʘʪʴ ʩʠʩʪʝʤʦʡ, ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʯʝʪʳʨʴʤʷ 

ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠʣʠ ʧʨʠʟʥʘʢʘʤʠ (ʮʝʣʦʩʪʥʦʩʪʴʶ ʠ ʜʝʣʠʤʦʩʪʴʶ, ʥʘʣʠ-

ʯʠʝʤ ʫʩʪʦʡʯʠʚʳʭ ʩʚʷʟʝʡ, ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʵʤʝʨʜʞʝʥʪʥʦʩʪʴʶ). 

ʕʣʝʤʝʥʪ ï ʵʪʦ ʧʨʦʩʪʝʡʰʘʷ ʥʝʜʝʣʠʤʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʘ ʝʝ ʩʚʦʡʩʪʚʘ ʦʧ-

ʨʝʜʝʣʷʶʪʩʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʝʡ. ʕʣʝʤʝʥʪ ʚʩʝʛʜʘ ʩʚʷʟʘʥ ʩ ʩʘʤʦʡ ʩʠʩʪʝʤʦʡ. 

ʕʣʝʤʝʥʪ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʚ 

ʜʨʫʛʦʡ ʟʘʜʘʯʝ. 

 ʇʦʜʩʠʩʪʝʤʘ ï ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ï ʦʙʲʝʜʠʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʧʦ 

ʤʘʩʰʪʘʙʫ ʤʝʥʴʰʝ, ʯʝʤ ʩʠʩʪʝʤʘ ʚ ʮʝʣʦʤ. 

ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʙʦʣʴʰʦʡ ʧʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ ʠ ʝʝ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʨʷʜ ʧʦʜʩʠʩʪʝʤ. 

ʇʨʠʟʥʘʢʘʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʵʣʝʤʝʥʪʦʚ, 

ʝʜʠʥʩʪʚʦ ʛʣʘʚʥʦʡ ʮʝʣʠ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʣʠʯʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʮʝ-

ʣʦʩʪʥʦʩʪʴ ʠ ʝʜʠʥʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʥʘʣʠʯʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʠʝʨʘʨʭʠʯʥʦʩʪʠ, ʦʪʥʦ-

ʩʠʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʥʘʣʠʯʠʝ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʊʝʨ-

ʤʠʥ çʦʨʛʘʥʠʟʘʮʠʷè ʚ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʣʝʢʩʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʦʟʥʘʯʘʝʪ ʪʘʢʞʝ 

çʩʠʩʪʝʤʫè, ʥʦ ʥʝ ʣʶʙʫʶ ʩʠʩʪʝʤʫ, ʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʫʧʦʨʷʜʦʯʝʥʥʫʶ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ. 

ʇʦʥʷʪʠʝ "ʧʦʜʩʠʩʪʝʤʘ" ʚʳʨʘʙʦʪʘʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ, 

ʩʘʤʦʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʠʩʪʝʤ, ʢʦʛʜʘ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʠ ʩʠʩʪʝʤʦʡ ʠʤʝʶʪʩʷ 

"ʧʨʦʤʝʞʫʪʦʯʥʳʝ" ʢʦʤʧʣʝʢʩʳ, ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʯʝʤ ʵʣʝʤʝʥʪʳ, ʥʦ ʤʝʥʝʝ 

ʩʣʦʞʥʳʝ, ʯʝʤ ʩʘʤʘ ʩʠʩʪʝʤʘ. ʆʥʠ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʨʘʟʥʳʝ ʯʘʩʪʠ (ʵʣʝʤʝʥʪʳ) 

ʩʠʩʪʝʤʳ, ʚ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʧʦʩʦʙʥʳʝ ʢ ʚʳʧʦʣʥʝʥʠʶ ʝʜʠʥʦʡ (ʯʘʩʪʥʦʡ) 

ʧʨʦʛʨʘʤʤʳ ʩʠʩʪʝʤʳ. ɹʫʜʫʯʠ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ, ʧʦʜʩʠʩʪʝʤʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʦʢʘʟʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʣʝʤʝʥʪʘʤ, ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʤ. ɸʥʘʣʦ-

                                                           
3
 http://ru.wikipedia.org/wiki 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%B1%D0%B5%D1%80%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D0%B0%D1%8F_%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
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ʛʠʯʥʦ ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ "ʩʠʩʪʝʤʘ" ʠ "ʵʣʝʤʝʥʪ": 

ʦʥʠ ʧʝʨʝʭʦʜʷʪ ʜʨʫʛ ʚ ʜʨʫʛʘ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʩʠʩʪʝʤʘ ʠ ʵʣʝʤʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʳ. 

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʩʷ ʤʘʪʝʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʙʝʩʢʦʥʝʯʥʘʷ ʩʠʩʪʝʤʘ 

ʩʠʩʪʝʤ. "ʉʠʩʪʝʤʘʤʠ" ʤʦʛʫʪ ʙʳʪʴ ʩʠʩʪʝʤʳ ʦʪʥʦʰʝʥʠʡ, ʜʝʪʝʨʤʠʥʘʮʠʡ ʠ ʪ.ʧ. 

ʅʘʨʷʜʫ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦʙ ʵʣʝʤʝʥʪʘʭ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʣʶʙʦʡ ʩʠʩʪʝ-

ʤʝ ʚʭʦʜʠʪ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʝʝ ʩʪʨʫʢʪʫʨʝ. 

 ʉʪʨʫʢʪʫʨʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪʦʡʯʠʚʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ. ʉʶʜʘ ʚʢʣʶʯʘʝʪʩʷ ʦʙʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʣʝʤʝʥʪʦʚ, ʠʭ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʘʧʘʤʠ ʨʘʟʚʠʪʠʷ ʠ ʪ.ʧ. 

ʇʦ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ (ʜʘʞʝ ʫʩʪʦʡʯʠʚʳʝ) 

ʥʝʦʜʠʥʘʢʦʚʳ: ʦʜʥʠ ʤʘʣʦʩʫʱʝʩʪʚʝʥʥʳ, ʜʨʫʛʠʝ ʩʫʱʝʩʪʚʝʥʥʳ, ʟʘʢʦʥʦʤʝʨʥʳ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʵʪʦ ʟʘʢʦʥʦʤʝʨʥʳʝ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ. ʉʨʝʜʠ ʟʘʢʦʥʦ-

ʤʝʨʥʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʩʚʷʟʠ (ʠʣʠ ʠʥʪʝʛʨʠʨʫʶʱʠʝ 

ʩʪʨʫʢʪʫʨʳ). ʆʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʩʪʴ ʩʪʦʨʦʥ ʦʙʲʝʢʪʘ. ɺ ʩʠʩ-

ʪʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʠʤʝʶʪʩʷ ʩʚʷʟʠ ʪʨʝʭ ʨʦʜʦʚ: 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʬʦʨʤʘʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʢ ʦʙʤʝʥʫ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʢ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʶ. ɺʩʝ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʳ ʠ ʟʘʢʦʥʦʤʝʨʥʳ. ʅʦ ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʨʦʣʴ ʚ 

ʵʪʠʭ ʦʪʥʦʰʝʥʠʷʭ ʠʛʨʘʶʪ ʦʪʥʦʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʠʥʘʯʝ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ). ʀʥʪʝʛʨʠʨʫʶʱʘʷ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʦʩʥʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʦʜʭʦʜʦʚ ʢ ʚʳʜʝʣʝʥʠʶ ʩʠʩʪʝʤ ʧʦ ʩʣʦʞʥʦʩʪʠ ʠ ʤʘʩʰʪʘ-

ʙʫ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʧʦ ʯʠʩʣʫ (ʢʦʣʠʯʝʩʪʚʫ) ʵʣʝʤʝʥʪʦʚ: 

 ʤʘʣʳʝ (10-10
3 
ʵʣʝʤʝʥʪʦʚ); 

ʩʣʦʞʥʳʝ (10
4
- 10

7 
ʵʣʝʤʝʥʪʦʚ); 

ʫʣʴʪʨʘʩʣʦʞʥʳʝ (10
8 
- 10

30 
ʵʣʝʤʝʥʪʦʚ); 

ʩʫʧʝʨʩʠʩʪʝʤʳ (10
30 

- 10
200 
ʵʣʝʤʝʥʪʦʚ). 

ɹʦʣʴʰʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʚʩʝʛʜʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʩʨʝʜʩʪʚ ʧʦʣʫʯʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʝ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ. ɺ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʥʷʪʠʡ çʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘè ʠ çʙʦʣʴʰʘʷ ʩʠʩʪʝʤʘè ʠʩʧʦʣʴ-

ʟʫʶʪ ʪʘʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: 

¶ cʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ï ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʪʨʫʢʪʫʨʥʦ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʨʘʟʥʦʪʠʧʥʳʭ ʩʠʩ-

ʪʝʤ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʝʥʳ ʩʪʨʫʢʪʫʨʥʦ ʚ ʮʝʣʦʩʪʥʳʡ ʦʙʲʝʢʪ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦ ʨʘʟʥʦʨʦʜʥʳʤʠ ʚʟʘʠʤʦʩʚʷʟʷʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʳʭ ʮʝ-

ʣʝʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ; 

¶ ʙʦʣʴʰʘʷ ʩʠʩʪʝʤʘ ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʥʦʪʠʧʥʳʝ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ.  
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ʊʦʛʜʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ çʩʠʩʪʝʤʘ ï ʵʪʦ ʫʧʦ-

ʨʷʜʦʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʪʨʫʢʪʫʨʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʜʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʶʙʦʡ ʧʨʠʨʦʜʳ, ʦʙʲʝʜʠʥʝʥ-

ʥʳʭ ʚ ʮʝʣʦʩʪʥʳʡ ʦʙʲʝʢʪ, ʩʦʩʪʘʚ ʠ ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʝ-

ʣʷʤʠ ʩʠʩʪʝʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷè. 

ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ: 

¶ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ; 

¶ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ; 

¶ ʠʝʨʘʨʭʠʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʥʘʣʠʯʠʝ ʯʝʣʦʚʝʢʘ ʚ ʢʦʥʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʆʧʠʩʘʥʠʝ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ ʠʣʠ ʝʝ ʧʦʚʝʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʣʶ-

ʙʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʪʫ-

ʘʣʥɹʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʦʜʥʦʤʫ ʠʟ ʠʟ-

ʚʝʩʪʥʳʭ ʢʣʘʩʩʦʚ; 

ï ʦʧʠʩʘʥʠʝ ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ; 

ï ʚʳʙʦʨ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʤʦʜʝʣʠ ʠ ʝʝ ʜʝ-

ʢʦʤʧʦʟʠʮʠʷ. 

ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʧʦ ʩʦʟʜʘʥʠʶ ʤʦʜʝʣʠ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʵʪʘʧʫ ʝʝ ʬʦʨʤʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ: 

ï ʚʳʙʦʨ ʤʝʪʦʜʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ (ʥʘ ʦʩʥʦʚʝ ʩʦʙʳʪʠʡ, 

ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʪʨʘʥʟʘʢʪʦʚ); 

ï ʬʦʨʤʘʣʴʥʦʝ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ) ʦʧʠʩʘʥʠʝ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʜʣʝ-

ʞʘʱʠʭ ʫʯʝʪʫ ʚ ʤʦʜʝʣʠ; 

ï ʚʳʙʦʨ ʤʝʭʘʥʠʟʤʘ ʠʟʤʝʥʝʥʠʷ ʠ ʤʘʩʰʪʘʙʘ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʫʩʪʦʷʚʰʠʝʩʷ ʧʦʥʷʪʠʷ ʚ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ: 

çʧʨʦʮʝʩʩè, çʨʘʙʦʪʘè, çʩʦʙʳʪʠʝè, çʪʨʘʥʟʘʢʪè. 

ʈʘʙʦʪʘ (ʘʢʪʠʚʥʦʩʪʴ) - ʵʪʦ ʝʜʠʥʠʯʥʦʝ ʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ʧʦ ʦʙʨʘʙʦʪʢʝ 

(ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ) ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʤʦʜʝʣʠʨʫʝ-

ʤʦʡ ʩʠʩʪʝʤʳ ʧʦʜ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʤʦʛʫʪ ʧʦʥʠʤʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʜʘʥʥʳʝ ʠʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ. 

ʇʦʜ ʧʨʦʮʝʩʩʦʤ ʧʦʥʠʤʘʶʪ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʡ ʥʘʙʦʨ ʨʘʙʦʪ. ʅʝʢʦʪʦʨʳʝ 

ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʨʘʙʦʪʳ ʚ ʧʨʦʮʝʩʩʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 
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ʫʨʦʚʥʷ. ʃʶʙʦʡ ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʂ ʩʪʘʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʦʮʝʩʩʘ ʦʪʥʦʩʷʪʩʷ: 

-  ʜʣʠʪʝʣʴʥʦʩʪʴ; 

-  ʨʝʟʫʣʴʪʘʪ; 

-  ʧʦʪʨʝʙʣʷʝʤʳʝ ʨʝʩʫʨʩʳ; 

-  ʫʩʣʦʚʠʷ ʟʘʧʫʩʢʘ (ʘʢʪʠʚʠʟʘʮʠʠ); 

-  ʫʩʣʦʚʠʷ ʦʩʪʘʥʦʚʢʠ (ʧʨʝʨʳʚʘʥʠʷ). 

ʉʪʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʭʦʜʝ ʝʛʦ ʨʝʘʣʠ-

ʟʘʮʠʠ, ʦʜʥʘʢʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʣʶʙʘʷ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʤʦʜʝʣʠ ʢʘʢ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʟʘʢʦʥʫ. 

ɼʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʦʩʪʦʷʥʠʝ (ʘʢʪʠ-

ʚʝʥ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʦʞʠʜʘʥʠʷ). 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʪʝʨʤʠʥʘʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʚʦʜʠʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʝʩʣʠ 

ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʚʨʝʤʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʣʠʙʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʪʨʝʙʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʦʙʨʘ-

ʙʦʪʢʘ ʟʘʜʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʤʦʜʝʣʠ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʝʩʫʨʩʳ ʩʝʪʠ (ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʞʝʩʪʢʠʭ ʜʠʩʢʘʭ, ʧʨʦʮʝʩʩʦʨʥʦʝ ʚʨʝʤʷ, ʧʨʠʥʪʝʨʳ ʠ ʪ.ʜ.). 

ɽʩʣʠ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, 

ʧʨʠʩʫʱʠʭ ʩʠʩʪʝʤʝ, ʜʠʥʘʤʠʢʫ ʩʠʩʪʝʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʭ 

ʩʦʙʳʪʠʡ. 

ʉʦʙʳʪʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʛʥʦʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʵʣʝ-

ʤʝʥʪʘ ʩʠʩʪʝʤʳ ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʉʦʙʳʪʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 

- ʫʩʣʦʚʠʷʤʠ (ʠʣʠ ʟʘʢʦʥʦʤ) ʚʦʟʥʠʢʥʦʚʝʥʠʷ; 

- ʪʠʧʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ (ʜʠʩʮʠʧʣʠʥʫ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ) ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ; 

- ʥʫʣʝʚʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ. 

ʉʦʙʳʪʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

- ʩʦʙʳʪʠʷ ʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʠʥʠʮʠʘʣʠʟʘʮʠʝʡ ʧʨʦʮʝʩ-

ʩʦʚ (ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʪ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʘ); 

- ʩʦʙʳʪʠʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʡ (ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠʣʠ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ). 

ʄʝʭʘʥʠʟʤ ʩʦʙʳʪʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝ-

ʣʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʚ 
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ʩʠʩʪʝʤʘʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʨʝʤʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʂ ʪʘʢʠʤ ʟʘʜʘʯʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ, ʥʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ ʧʦ ʦʮʝʥʢʝ ʥʘʜʝʞʥʦʩʪʠ. 

ɽʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʦʩʥʦʚʘʥ ʥʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʧʦʥʷʪʠʷ ʪʨʘʥʟʘʢʪʘ ʠʣʠ ʩʫʱʥʦʩʪʠ. 

ʊʨʘʥʟʘʢʪ ʠʣʠ ʩʫʱʥʦʩʪʴ ð ʵʪʦ ʥʝʢʦʪʦʨʦʝ ʩʦʦʙʱʝʥʠʝ (ʟʘʷʚʢʘ ʥʘ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ), ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ ʠʟʚʥʝ ʥʘ ʚʭʦʜ ʩʠʩʪʝʤʳ ʠ ʧʦʜʣʝʞʠʪ ʦʙʨʘʙʦʪ-

ʢʝ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʫʜʦʙʥʦ ʧʨʦʩʣʝʜʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʟʘʢʪʘ(ʩʫʱʥʦʩʪʠ) . ɺ ʨʘʤʢʘʭ ʦʜʥʦʡ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʨʘʥʟʘʢʪʳ(ʩʫʱʥʦʩʪʠ)  ʥʝ-

ʩʢʦʣʴʢʠʭ ʪʠʧʦʚ. ʂʘʞʜʳʡ ʪʨʘʥʟʘʢʪ(ʩʫʱʥʦʩʪʴ)  ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ ʦʙʨʘʙʦʪʢʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʨʝʩʫʨ-

ʩʘʤʠ ʩʠʩʪʝʤʳ. ʇʨʦʭʦʞʜʝʥʠʝ ʪʨʘʥʟʘʢʪʘ (ʩʫʱʥʦʩʪʠ) ʧʦ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʚ ʥʝʢʦ-

ʪʦʨʳʭ ʩʣʫʯʘʷʭ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʠʟʘʮʠʶ ʧʨʦʮʝʩ-

ʩʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʝʛʦ ʦʙʨʘʙʦʪʢʫ (çʦʙʩʣʫʞʠʚʘʥʠʝ ʟʘʷʚʢʠè). 

ʏʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ ʩʣʦʞʥʦʡ ʩʠʩʪʝ-

ʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ: 

- ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʫ (ʜʚʠʞʝʥʠʝ) 

ʩʠʩʪʝʤʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʙʳʪʠʡ, ʨʘʙʦʪ, ʧʨʦ-

ʮʝʩʩʦʚ, ʪʨʘʥʟʘʢʪʦʚ; 

- ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙ ʠʟʤʝʥʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɿʜʝʩʴ ʚʳʜʝʣʷʶʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʦʩʪʦʷʥʥʳʤ ʰʘʛʦʤ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦ ʦʩʦʙʳʤ ʩʦ-

ʩʪʦʷʥʠʷʤ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʪʠ-

ʤʠʟʘʮʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ. 

ɺʠʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ: 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʟʥʘʯʝ-

ʥʠʷ ʚʳʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ; 

- ʥʘʭʦʞʜʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʠʥʪʝʨʝʩʫʶʱʠʤʠ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʷ ʚʳʭʦʜʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ; 

- ʦʪʳʩʢʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ (ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʡ çʵʢʩʪʨʝʤʘʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪè); 

- ʩʨʘʚʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʜʣʷ ʦʮʝʥʢʠ ʠ ʚʳʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ; 

- ʘʥʘʣʠʟ  ʩʠʪʫʘʮʠʡ ʠ ʦʙʫʯʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʯʝʨʝʟ ʚʠʨʪʫʘʣʴʥʳʝ 

ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʠʛʨ;  
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- ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʘʥʠʤʘʮʠʷ ʨʘʙʦʪʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ.    

ɺʠʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʳʙʦʨ ʩʭʝʤʳ ʝʛʦ ʬʦʨʤʘʣʠʟʘʮʠʠ, 

ʥʦ ʪʘʢʞʝ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʚʳʙʦʨ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʩ ʤʦʜʝʣʴʶ 

(ʧʦ ʩʧʦʩʦʙʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ), ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʤʠʪʘ-

ʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʠ ʜʠʘʣʦʛʦʚʳʝ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʥʘʟʳʚʘʶʪʩʷ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ
4
, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʦʪʦʨʳʤʠ ʩʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʢ ʚʚʦʜʫ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʶ ʥʘʯʘʣʦʤ ʠ ʦʢʦʥʯʘʥʠʝʤ ʨʘʙʦʪʳ ʤʦʜʝʣʝʡ. 

ɼʠʘʣʦʛʦʚʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʶ ʘʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʭʦʜʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʪʴ ʩʝʘʥʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʝ-

ʨʝʯʝʥʴ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʠ ʪ. ʜ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ (ʘʥʛʣ. computer model), ʠʣʠ ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ 

(ʘʥʛʣ. computational model) ð ʵʪʦ (1) ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʨʘʙʦʪʘʶʱʘʷ 

ʥʘ ʦʪʜʝʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʝ ʠʣʠ ʤʥʦʞʝʩʪʚʝ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʫʶʱʠʭ ʢʦʤʧʴʶʪʝʨʦʚ (ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ), ʨʝʘʣʠʟʫʶʱʘʷ ʘʙʩʪʨʘʢʪʥʫʶ 

ʤʦʜʝʣʴ ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʳ; ʵʪʦ (2) ʤʦʜʝʣʴ, ʚʳʧʦʣʥʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴ-

ʶʪʝʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʩʭʝʤʘʪʠʯʥʳʭ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʩʝʪʝʡ; ʵʪʦ (3) ʩʦʟʜʘʥʥʳʡ ʟʘ ʩʯʝʪ ʨʝʩʫʨʩʦʚ ʢʦʤʧʴʶʪʝʨʘ ʚʠʨʪʫʘʣʴʥʳʡ 

ʦʙʨʘʟ, ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʱʠʡ ʚʥʫʪʨʝʥʥʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʩʚʷʟʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʠʥʦʛʜʘ ʧʝʨʝʜʘʶʱʠʡ ʠ ʝʛʦ ʚʥʝʰʥʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ; ʵʪʦ (4) ʤʦʜʝʣʴ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʘʷ ʤʦʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʧʨʦʛʨʘʤʤ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ.  

ʈʘʟʨʘʙʦʪʢʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʰʝʩʪʚʫʶʪ ʤʳʩʣʝʥʥʳʝ, ʚʝʨʙʘʣʴ-

ʥʳʝ, ʩʪʨʫʢʪʫʨʥʳʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʠʤʠʪʘʮʠʦʥ-

ʥʳʝ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʚʠʜʘʤ ʧʨʠʤʝʥʝʥʠʷ: ʦʙʫʯʘʶʱʠʝ, 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʠ ʷʚʣʝʥʠʡ, ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠʣʠ ʘʜʝʢʚʘʪʥʦ ʤʦʜʝʣʠʨʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ. ʀʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʥʝ ʪʦʣʴʢʦ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʦʩʪʴ ʩ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ, ʥʦ ʠ ʠʤʠʪʠʨʫʶʪ ʝʝ. ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʤʦʜʝ-

ʣʴʶ ʣʠʙʦ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʝʪʩʷ ʧʨʠ ʨʘʟʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʯʪʦʙʳ 

ʠʟʫʯʠʪʴ ʠ ʦʮʝʥʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʡʩʪʚʠʡ ʥʘ ʨʝʘʣʴʥʫʶ ʦʙʩʪʘʥʦʚ-

                                                           
4
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ʢʫ, ʣʠʙʦ ʧʨʦʚʦʜʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʧʦʭʦʞʠʤʠ ʦʙʲʝʢʪʘ-

ʤʠ, ʥʦ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʚ ʨʘʟʥʳʝ ʫʩʣʦʚʠʷ.  

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʥʦʚʥʳʤ ʜʦʩʪʫʧʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʚʝ-

ʜʝʥʠʠ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʫʩʣʦʚʥʦ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜr:  

¶ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʩʣʦʚʥʳʡ 

ʦʙʨʘʟ ʦʙʲʝʢʪʘ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʠʘʛʨʘʤʤʳ, ʩʝʪʝʚʳʝ ʛʨʘʬʠʢʠ, ʩʪʨʫʢʪʫʨ-

ʥʳʝ ʩʭʝʤʳ, ɻʀʉ, ʪʘʙʣʠʯʥʳʡ ʩʧʦʩʦʙ, ʘʥʠʤʘʮʠʦʥʥʳʝ ʠ ʤʫʣʴʪʠʧʣʠʢʘʮʠ-

ʦʥʥʳʝ), ʦʧʠʩʘʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ;  

¶ ʠʤʠʪʘʮʠʦʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʫ ʠʣʠ ʢʦʤʧʣʝʢʩ ʧʨʦ-

ʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʮʝʩʩʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲ-

ʝʢʪʘ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ. 

¶  ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ, ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲ-

ʝʢʪʘ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʥʳʭ ʦʙʨʘʟʘʭ ʤʦʜʝʣʠ ʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝ-

ʣʷʭ ʦʙʲʝʢʪʘ.   

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʚʦʜʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʝʡ (ʤʦʜʝʣʠʨʦʚʘʥʠʝ). ʂʘʞʜʘʷ 

ʧʨʦʛʨʘʤʤʥʘʷ ʩʨʝʜʘ ʠʤʝʝʪ ʩʚʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʦʧʨʝ-

ʜʝʣʝʥʥʳʤʠ ʚʠʜʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʤ ʚʦʟʥʠʢʘʝʪ ʥʝʣʝʛʢʠʡ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʩʨʝʜʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʜʥʫ ʠ ʪʫ ʞʝ ʟʘ-

ʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ. 

ʆʪ ʚʳʙʦʨʘ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ ʟʘʚʠʩʠʪ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʘ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʙʣʦʢ-ʩʭʝʤʘ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʙʣʦʢ-ʩʭʝʤʦʡ, ʟʘʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʚ ʨʘʟʥʳʭ 

ʩʨʝʜʘʭ. ɺ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʟʘʧʠʩʘʥʥʘʷ ʥʘ ʘʣʛʦʨʠʪ-

ʤʠʯʝʩʢʦʤ ʷʟʳʢʝ. ɺ ʧʨʠʢʣʘʜʥʳʭ ʩʨʝʜʘʭ ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ. 
 

1.2. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ï ʵʪʦ ʠʟʫʯʝʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦʟʥʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʠʭ ʤʦʜʝʣʝʡ; ʧʦʩʪʨʦʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʤʦʜʝʣʝʡ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶ-



 16 

ʱʠʭ ʧʨʝʜʤʝʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʷʚʣʝʥʠʡ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʦʙʲʷʩʥʝʥʠʡ ʵʪʠʭ 

ʷʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʷʚʣʝʥʠʡ, ʠʥʪʝʨʝʩʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʠʤʝʝʪ ʜʝʣʦ ʩ ʤʦʜʝʣʴʶ, ʘ ʥʝ ʝʛʦ ʦʨʠʛʠʥʘʣʦʤ. ʂʣʘʩʩʠʬʠ-

ʢʘʮʠʶ ʚʠʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦ ʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ: ʧʦ ʭʘ-

ʨʘʢʪʝʨʫ ʤʦʜʝʣʝʡ, ʧʦ ʭʘʨʘʢʪʝʨʫ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʧʦ ʩʬʝʨʘʤ ʧʨʠʣʦ-

ʞʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʄʳ ʚʳʜʝʣʠʤ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [19, 

26, 28, 87, 119, 124]:  

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ (ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʦʧʠʩʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ  ʦʙ ʦʙʲʝʢʪʝ,  ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ, ʥʝʬʦʨʤʘʣʠ-

ʟʦʚʘʥʥʳʭ ʷʟʳʢʦʚ, ʦʙʨʘʟʥʦ-ʠʣʣʶʩʪʨʘʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  ʠ  ʬʠʢʩʠʨʦ-

ʚʘʥʥʳʝ ʚ ʨʝʘʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠ ̫ʠ ʬʘʢʪʳ;  

¶ ʵʩʪʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʦʧʠʩʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʲʝʢ-

ʪʦʚ ʠ ʷʚʣʝʥʠʡ ʯʝʨʝʟ ʦʱʫʱʝʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ ʯʝʣʦʚʝʢʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʞʠʚʦʧʠʩʠ, ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʤʫʟʳʢʠ;   

¶ ʬʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ 

ʥʘʪʫʨʥʳʭ, ʬʠʟʠʯʝʩʢʠʭ, ʘʥʘʣʦʛʦʚʳʭ ʠʣʠ ʤʘʩʰʪʘʙʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ 

ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʠ ʢʘʨʪʠʥʳ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ ʠ ʨʝʘʣʴʥʳʭ ʷʚ-

ʣʝʥʠʡ ʥʘ ʵʪʠʭ ʤʦʜʝʣʷʭ;  

¶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ (ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠ ʠʤʠʪʘʮʠʦʥʥʦʝ) ʤʦʜʝʣʠʨʦʚʘʥʠʝ;  

¶ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.   

ɺ ʫʟʢʦʤ ʩʦʜʝʨʞʘʪʝʣʴʥʦʤ ʩʤʳʩʣʝ, ʧʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʤʳ ʙʫʜʝʤ ʧʦ-

ʥʠʤʘʪʴ ʨʷʜ ʧʨʦʮʝʩʩʦʚ: 

¶ ʧʨʦʮʝʩʩ ʦʧʠʩʘʥʠʷ ʠʣʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ-ʦʨʠʛʠʥʘʣʘ, ʧʨʝʩʣʝʜʫʶ-

ʱʝʡ ʮʝʣʴʶ ï ʩʦʟʜʘʥʠʝ ʘʥʘʣʦʛʘ (ʤʦʜʝʣʠ),  ʘʜʝʢʚʘʪʥʦʛʦ ʦʙʲʝʢʪʫ; 

¶ ʧʨʦʮʝʩʩ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠʣʠ ʝʛʦ ʤʦʜʝ-

ʣʠ; 

¶ ʠʟʤʝʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʜʨʫʛʦʡ ʤʦʜʝʣʠ, 

ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʡ ʦʙʲʝʢʪʫ-ʦʨʠʛʠʥʘʣʫ; 

¶ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʤʦʜʝʣʠ ʚ ʮʝʣʷʭ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʠ ʚʳʷʩʥʝʥʠʷ ʢʘʨʪʠʥʳ ʚʦʟʤʦʞʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ-ʦʨʠʛʠʥʘʣʘ; ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚʠʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʘʥʘʣʠʪʠ-

ʯʝʩʢʦʝ ʠ  ʠʤʠʪʘʮʠʦʥʥʦʝ.  

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʇʦʜ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʘʣʠʟʘʮʠʠ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʥʘʭʦʞʜʝʥʠʝ 

ʝʛʦ ʨʝʰʝʥʠʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ. 
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ʄʦʜʝʣʴ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʥʘ ʷʟʳʢʝ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʭʠʤʠʠ ʠʣʠ 

ʜʨʫʛʦʡ ʥʘʫʢʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʤʚʦʣʦʚ ʩ ʪʦʯʥʳʤʠ 

ʧʨʘʚʠʣʘʤʠ ʩʦʯʝʪʘʝʤʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʯʘʱʝ ʚʩʝʛʦ 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʬʦʨʤʫʣ, ʥʝʨʘʚʝʥʩʪʚ, ʣʠʥʝʡʥʳʭ ʠ ʥʝʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠ ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ.  

ʉʧʝʮʠʘʣʠʩʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʠʣʠ ʷʚʣʝʥʠʷ ʦʙʳʯʥʦ ʥʘʯʠʥʘʶʪ ʩ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʳʭ  ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʫʧʨʦʱʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯ-

ʥʳʝ ʧʨʠʙʣʠʞʝʥʠʷ, ʪ.ʝ. ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʨʝʰʘʶʪ ʫʧʨʦʱʝʥʥʫʶ ʟʘʜʘʯʫ (ʤʦʜʝʣʴ).  

ʇʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʫʪʴ ʷʚʣʝʥʠʡ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷ-

ʶʪ ʧʦʥʷʪʴ ʠ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʥʦʚʦʛʦ ʷʚʣʝʥʠʷ ʠʣʠ ʧʨʦʮʝʩʩʘ.  
 

 
ʈʠʩ. 1.1 ɺʠʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʠ ʥʝʧʨʦʩʪʳʭ ʤʦʜʝʣʝʡ ʦʛʨʘʥʠʯʝʥʳ, ʧʦʵʪʦʤʫ ʨʝʰʝʥʠʷ ʯʘʩʪʦ ʩʪʨʦʷʪʩʷ ʚ 

ʚʠʜʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʠʪʝʨʘʮʠʦʥʥʳʭ  ʬʦʨʤʫʣ. ʀʪʝʨʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ  ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʤʦʞʥʦ ʨʝʰʘʪʴ ʧʨʠʙʣʠʞʝʥʥʦ, 

ʠʩʧʦʣʴʟʫʷ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ.  

˸͔͙͊ͭͣ͊ͭ;͔͔ͫͦ͟ 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

ˢ͙͙ͤ͊ͭ͡;͔͔ͫͦ͟ 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

 

ˮ͙ͣͭ͊ͼ͙͔ͦͤͤͦ 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

 

͙͔͔̉ͫͤͤͦ͡ 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

 

˨͙͎͔͊ͪ͊ͣͣͤͦ 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

 

ʄʦʜʝʣʠ ʚ ʚʠʜʝ ʬʦʨʤʫʣ, 

ʫʨʘʚʥʝʥʠʡ, ʩʠʩʪʝʤ ʣʠ-

ʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝ-

ʨʘʚʝʥʩʪʚ, ʩʠʩʪʝʤ ʜʠʬ-

ʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠ ʠʥʪʝ-

ʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʠʭ 

ʢʦʤʙʠʥʘʮʠʠ ʠ ʜʨ. ʩʠʩʪʝ-

ʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʟʘʧʠʩʷʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʠʤʚʦʣʠʢʠ 

ʄʦʜʝʣʠ ʚ ʚʠʜʝ ʜʠʩʢʨʝʪ-

ʥʳʭ ʘʥʘʣʦʛʦʚ ʠʥʪʝʛʨʘ-

ʣʦʚ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ (ʨʘʟʥʦʩʪʥʳʝ 

ʫʨʘʚʥʝʥʠʷ), ʠʪʝʨʘʮʠʦʥ-

ʥʳʝ ʬʦʨʤʫʣʳ 

 

ɼʠʘʛʨʘʤʤʳ ʌʝʡʥʤʘʥʘ,  

ʂʦʥʩʪʘʥʪʠʥʦʚʘ - ʇʝ-

ʨʝʣʷ, ʛʨʘʬʳ ʩʦʩʪʦʷ-

ʥʠʡ ʉʄʆ, ʜʠʘʛʨʘʤʤʳ 

ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, 

ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ  
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ʇʨʦʮʝʜʫʨʫ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʨʝʘʣʴʥʦʛʦ 

ʷʚʣʝʥʠʷ ʠʣʠ ʧʨʦʮʝʩʩʘ ʠ ʥʘʭʦʞʜʝʥʠʝ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʪʝʨʘ-

ʮʠʦʥʥʳʭ ʬʦʨʤʫʣ ʯʘʩʪʦ  ʥʘʟʳʚʘʶʪ ʯʠʩʣʝʥʥʳʤ  ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. 

ʊʝʦʨʠ ʁʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʦ-

ʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʧʦ ʢʥʠʛʘʤ [9, 14, 

19, 26, 28, 74, 87, 92, 119, 120, 135]. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ  ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʘ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʤʘʰʠʥʘʭ. 

ʇʦʷʚʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʟʚʦʣʠʣʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʥʘʭʦʞʜʝʥʠʷ ʨʝ-

ʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ, ʯʠʩʣʝʥʥʳʝ ʠ ʜʨʫʛʠʝ ʤʝʪʦ-

ʜʳ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʕɺʄ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʷʟʳʢʘʭ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʩʠʩʪʝʤʘʭ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʶʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʠʤʠʪʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ 

ʤʦʜʝʣʴ, ʢʘʢ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʨʝʰʝʥʠʡ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʨʝʙʫʝʪʩʷ ʝʛʦ ʤʥʦʛʦʢʨʘʪʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩ ʧʦʩʣʝʜʫʶ-

ʱʝʡ ʦʙʨʘʙʦʪʢʦʡ, ʯʘʱʝ ʚʩʝʛʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʳ ʧʦʣʫʯʘʝʤ çʢʦʤʧʴʶ-

ʪʝʨʥʦʝ ʨʝʰʝʥʠʝè ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ.  

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʩʰʠʨʠʣʠʩʴ. ʇʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʮʝʩʩʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ ʥʘʫʢʝ ʠ 

ʜʨʫʛʠʭ ʩʬʝʨʘʭ. ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʠʩʪʝʤ (ʧʘʢʝʪʦʚ) ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʣʦ ʢ 

ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʪʠʧʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ï çʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡè. 

ʇʦʜ ʠʤʠʪʘʮʠʦʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ  çʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ 

ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 

ʧʨʦʛʨʘʤʤʦʡ, ʚʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʠʣʠ 

ʦʙʲʝʢʪʦʤè.   

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ ʧʦ-

ʩʪʨʦʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ, ʫʯʠʪʳʚʘʶʱʫʶ ʧʨʠʯʠʥʥʳʝ ʩʚʷʟʠ,  

ʧʦʩʣʝʜʩʪʚʠʝ,  ʥʝʣʠʥʝʡʥʦʩʪʠ,  ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ  ʧʝʨʝʤʝʥʥʳʝ,  ʢʦʛʜʘ  ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʤʠʪʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʨʘʟʣʠʯʥʳʝ 
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ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʝʝ ʨʘʟʚʠʪʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩ-

ʣʦʚʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʚʳʩʦʢʦʫʨʦʚʥʝʚʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʥʘʧʠʩʘʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʨʘʟʥʳʤ ʧʦʜʭʦʜʘʤ ʠ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢ ʠʤʠʪʘʮʠʦʥʥʦʤʫ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʶ  [4, 6, 20, 22-23, 46, 57-72, 79, 84, 88, 103-106, 111- 115, 123, 129-

131, 134].   

ʇʦʷʚʣʝʥʠʝ  ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʦʪʯʠʢʫ ʤʦʜʝʣʠ, ʠ ʦʪʢʨʳʚʘʶʪ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ, ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʥʘʚʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʩʪʘʥʦʚʱʠʢʫ ʟʘʜʘʯ. ɺʳʰʝʩʢʘʟʘʥʥʦʝ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʦʚ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʦʙʫʯʝʥʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʘʜʨʦʚ ʠ ʪ.ʜ. ʩʧʝʮʠʘ-

ʣʠʩʪʘʤʠ ʚ ʵʪʠʭ ʦʪʨʘʩʣʷʭ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʜʨʫʛʘʷ ʦʧʘʩʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ  

ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʈʝʯʴ 

ʠʜʝʪ ʦ ʨʘʟʨʘʙʦʪʢʝ ʧʣʦʭʠʭ ʠ ʫʨʦʜʣʠʚʳʭ ʤʦʜʝʣʝʡ [20].  

ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʨʦʱʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʘʣʴʥʦʩʪʠ ï ʵʪʦ 

ʤʝʥʝʝ ʜʝʪʘʣʴʥʦʝ, ʤʝʥʝʝ ʩʣʦʞʥʦʝ, ʤʝʥʝʝ ʧʦʜʨʦʙʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʨʝʘʣʴʥʦ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ, ʩʠʩʪʝʤʳ ʠʣʠ ʬʝʥʦʤʝʥʘ, ʧʨʦʮʝʩʩʘ. ʇʨʠ ʵʪʦʤ, ʢʦʛʜʘ 

ʤʳ ʛʦʚʦʨʠʤ ʦ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʦʮʠʘʣʴʥʳʭ ʬʝʥʦʤʝʥʦʚ, ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʥʝ ʧʨʦʩʪʦ ʫʧʨʦʱʝʥʠʝ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʘʣʴʥʦʩʪʠ ʯʝʨʝʟ ʧʨʠʟʤʫ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʠʣʠ ʤʥʝʥʠʷ ʵʢʩʧʝʨʪʘ.   

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʩʣʦʚʥʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʟ-

ʣʠʯʥʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʶʱʠʤʠ 

ʩʚʦʠ ʤʝʪʦʜʦʣʦʛʠʠ (ʨʠʩ. 1.2). ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ (ʯʠʩʣʝʥʥʦʝ) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʟʥʘʯʘʣʴʥʦ ʦʥʦ ʧʦʷʚʠʣʦʩʴ ʚ ʪʝʦʨʠʠ ʩʣʫʯʘʡ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʢʘʢ ʩʧʦʩʦʙ ʚʳʯʠʩʣʝʥʠʷ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʫʪʝʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʷ ʪʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ [22, 54, 

98, 123]. ʕʪʦʪ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣ ʥʘʟʚʘʥ ʤʝʪʦ-

ʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ (ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ). ʄʦʜʝʣʠ ʟʜʝʩʴ ʩʪʨʦ-

ʷʪʩʷ ʜʣʷ ʷʚʣʝʥʠʡ ʠ ʩʠʩʪʝʤ ʦʙʲʝʢʪʦʚ, ʚʭʦʜʳ ʠ (ʠʣʠ) ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪ ʵʣʝʤʝʥʪʳ 
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ʩʣʫʯʘʡʥʦʩʪʠ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʯʠʥʷʶʱʠʝʩʷ  ʚʝʨʦʷʪ-

ʥʦʩʪʥʳʤ ʟʘʢʦʥʘʤ. 

 

 

ʈʠʩ.1.2. ʈʘʟʥʦʚʠʜʥʦʩʪʠ (ʥʘʧʨʘʚʣʝʥʠʷ) ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
 

ʈʝʘʣʠʟʘʮʠʷ ʨʝʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʥʘ ʕɺʄ. ʄʘʰʠʥʥʘʷ ʠʤʠʪʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʤʦʜʝʣʴ, ʢʘʢ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʧʝʨʠʦ-

ʜʦʚ ʚʨʝʤʝʥʠ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʨʝʰʝʥʠʡ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʧʨʠ 

ʯʠʩʣʝʥʥʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʨʝʙʫʝʪʩʷ ʝʛʦ ʤʥʦʛʦʢʨʘʪʥʦʝ ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ. ɿʜʝʩʴ ʧʨʦʚʦʜʠʪʩʷ 

ʠʤʠʪʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ. ʂʘʞʜʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʮʝʩʩ ʚ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʚʠʜʝ çʨʦʟʳʛʨʳʰʘè ʩʣʫʯʘʡʥʦʛʦ ʷʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ, ʜʘʶʱʝʡ ʩʣʫ-

ʯʘʡʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʄʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʨʝʘʣʠʟʘʮʠʡ ʚ ʭʦʜʝ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʠʤʠʪʘʮʠʠ ʜʘʝʪ ʦʜʥʫ ʨʝʘʣʠʟʘʮʠʶ (ʠʩʪʦʨʠʶ) ʧʨʦʮʝʩʩʘ. ɿʘʪʝʤ ʚʳʯʠʩʣʷʶʪʩʷ 

ʩʨʝʜʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʤʥʦʛʠʤ ʠʩʪʦʨʠʷʤ [23, 54, 87, 98].  

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ (ʨʠʩ.1.3).  

ɺʝʨʦʷʪʥʦʩʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʤʝʪʦʜʳ ʄʦʥʪʝ-ʂʘʨʣʦ) ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ï ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝ-

ʛʨʘʣʦʚ, ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ. 

ɺʝʨʦʷʪʥʦʩʪʥʦ-ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʚʝʨʦ-

ʷʪʥʦʩʪʝʡ ʠ ʤʝʪʦʜʦʚ ʄʦʥʪʝ-ʂʘʨʣʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠ ̫ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʚ 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʠʭ  

ʩʠʩʪʝʤ 

ʉʠʩʪʝʤʥʘʷ 

 ʜʠʥʘʤʠʢʘ 

ɼʠʩʢʨʝʪʥʦ-

ʩʦʙʳʪʠʡʥʦʝ  

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ɸʛʝʥʪʥʦʝ  

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʂʦʛʥʠʪʠʚʥʦʝ  

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʕʢʩʧʝʨʪʥʦʝ  

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
 

ʉʠʪʫʘʮʠʦʥʥʦʝ 

 ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

 

 

 

 

ʀʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
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ʤʦʣʝʢʫʣʷʨʥʦʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ,  ʢʚʘʥʪʦʚʦʡ, ʥʝʡʪʨʦʥʥʦʡ ʬʠʟʠʢʝ, ʛʝʦʬʠʟʠʢʝ, 

ʛʘʟʦʚʦʡ ʜʠʥʘʤʠʢʝ,  ʭʠʤʠʯʝʩʢʦʡ ʢʠʥʝʪʠʢʝ, ʚ ʧʝʨʝʜʘʯʝ ʠ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ,  

ʚ ʤʦʜʝʣʷʭ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʬʠʥʘʥʩʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʙʠʦʣʦʛʠʠ ʠ ʜʨ.  
 

 
 

ʈʠʩ.1.3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ  

ʯʠʩʣʝʥʥʦʛʦ  ʤʦʜʝʣʠʨʦʚʘʥʠʷ  ʧʦ ʪʠʧʫ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ 
 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠ-

ʩʪʠʢʠ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʦʨʨʝʣʷʮʠʦʥʥʦ-

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʠ ʤʥʦʛʦʤʝʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩ-

ʪʝʤ, ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʡ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʝʨʝʤʝʥʥʳʭ ʠ ʜʨ. ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʢʠ. 

ɺ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢʘʭ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  ɿʜʝʩʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʨʝʰʘʶʪʩʷ  ʟʘʜʘʯʠ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʵʢʩʧʝʨʪʥʦʛʦ ʟʥʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ, 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʯʝʨʧʳʚʘʶʱʝ ʦʧʠʩʳʚʘʶʪʩʷ ʧʦʣʦʞʝ-

ʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʥʘʧʨʠ-

ʤʝʨ, ʚ ʬʦʨʤʝ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ ʠ 

ʧʨʦʯ.). ʉʘʤʘ ʧʦ ʩʝʙʝ ʧʦʜʦʙʥʘʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, 

ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʵʪʦʤ ʩʚʝʪʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʦʙʨʘʟ-

ʥʦʛʦ ʬʦʨʤʘʣʴʥʦʛʦ ʷʟʳʢʘ ʠ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʥʘʣʦʛʘ ʤʘ-

ʪʝʤʘʪʠʢʠ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʛʥʦʟʘ. ʇʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʇʦʜ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ 

ʣʶʙʦʡ ʦʙʲʝʢʪ, ʧʨʦʮʝʩʩ ʠʣʠ ʷʚʣʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʦ 

ʧʦʥʷʪʠʝ ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʚʝʣʠʯʠʥ ʠ ʟʘʜʘʥ ʟʘʢʦʥ, ʢʦ-

˿͙͙ͭ͊ͭͫͭ;͔͔ͫͦ͟  
ό;͙͔͔ͫͤͤͦ͡ύ 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

 

ˤ͔ͪͦΎ͔ͭͤͦͫͭͤͦ 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

ό͔ͣͭͦ͒· ˸͔ͦͤͭ-˴͊ͪͦ͡ύ 
 

ˤ͔ͪͦΎͭͤͦͫͭͤͦ-
͙ͣ ͙ͭ͊ͼ͙͔ͦͤͤͦ  
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

ό͔ͣͭͦ͒· ˸͔ͦͤͭ-˴͊ͪͦ͡ύ 
 

˿͙͙ͭ͊ͭͫͭ;͔͔ͫͦ͟ 
 ͣ ͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ 

ό͔ͣͭͦ͒· ͔͙ͣ͊ͭͣ͊ͭ;͔͚ͫͦ͟ 
͙͙͙ͫͭ͊ͭͫͭ͟ύ 
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ʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʜʚʠ-

ʛʘʶʱʫʶʩʷ  ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʠʟʤʝʥʷʶʱʫʶʩʷ ʚʦ ʚʨʝʤʝʥʠ. ɼʠʥʘʤʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠ-

ʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʜʨ.   

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, ʜʠʩʢʨʝʪʥʳʤʠ ʦʪʦʙʨʘʞʝʥʠʷʤʠ, ʤʘʨʢʦʚʩʢʠʤʠ 

ʮʝʧʷʤʠ, ʛʨʘʬʠʯʝʩʢʠʤʠ ʦʙʨʘʟʘʤʠ ʠ ʜʨ. ʆʥʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʠʜʘ ʦʧʝʨʘʪʦʨʘ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʈʘʟʣʠ-

ʯʘʶʪ ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ, ʥʝʧʨʝʨʳʚʥʳʝ ʠ ʜʠʩʢʨʝʪʥʳʝ ʦʧʝʨʘʪʦʨʳ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ, ʩʠʩʪʝʤʳ ʩ ʜʠʩ-

ʢʨʝʪʥʳʤ ʚʨʝʤʝʥʝʤ ʠ ʩʠʩʪʝʤʳ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʚʨʝʤʝʥʝʤ. 

 ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʧʦʩʪʨʦʝ-

ʥʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ  ʣʝʞʠʪ ʘʛ-

ʨʝʛʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʙʳʣ ʟʘʣʦʞʝʥ ʚ 1960-70-ʭ ʛʦʜʘʭ ʛʝʥʠʘʣʴʥʳʤ ʩʦ-

ʚʝʪʩʢʠʤ ʫʯʝʥʳʤ ʅ.ʇ.ɹʫʩʣʝʥʢʦ, ʟʜʝʩʴ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʚ ʚʠʜʝ 

ʘʛʨʝʛʘʪʘ (ʯʝʨʥʦʛʦ ʷʱʠʢʘ), ʠʤʝʶʱʝʛʦ ʤʥʦʞʝʩʪʚʦ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘ-

ʣʦʚ ʠ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʘʛʨʝʛʘʪ ʟʘʜʘ-

ʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʤʥʦʞʝʩʪʚ ʊ, ʍ, ɻ, ʋ, Z ʠ ʩʣʫʯʘʡʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ H ʠ 

G , ʛʜʝ ʊ ï ʤʥʦʞʝʩʪʚʦ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ, ʍ, ɻ, ʋ ï ʤʥʦʞʝʩʪʚʘ ʚʭʦʜʥʳʭ, 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʘʛʨʝʛʘʪʘ, H ʠ G  ʦʧʝʨʘʪʦʨʳ ʧʝʨʝʭʦʜʦʚ ʠ 

ʚʳʭʦʜʘ.   ʕʪʦʪ ʧʦʜʭʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ɸʉʋ[4, 9, 50-52, 

75, 81, 99, 132, 145]. ɸʛʨʝʛʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʘʪʴ ʰʠʨʦʢʠʡ 

ʢʨʫʛ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʩʠʩʪʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʵʪʠʭ 

ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʩʯʣʝʥʝʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʢʦ-

ʥʝʯʥʦʝ ʯʠʩʣʦ ʧʦʜʩʠʩʪʝʤ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ ʯʘʩʪʝʡ. ɺ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʟʫ-

ʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ (ʪʝʭʥʠʯʝ-

ʩʢʠʤʠ) ʦʙʲʝʢʪʘʤʠ ʠ ʝʝ ʵʣʝʤʝʥʪʘʤʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʝʝ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʡ ʜʠ-

ʥʘʤʠʢʠ (ʜʚʠʞʝʥʠʷ), ʢʦʪʦʨʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʣʠʙʦ ʚ ʬʦʨʤʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʳʭ, ʠʥʪʝʛʨʘʣʴʥʳʭ ʠ ʨʘʟʥʦʩʪʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʣʠʙʦ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʡ çʚʭʦʜ-

ʚʳʭʦʜè ( ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʘʪʨʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ) ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʦʥʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠ-

ʢʝ. ʆʧʠʩʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʧʝʨʝʡʪʠ ʢ ʫʨʘʚʥʝʥʠʷʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʕɺʄ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ʩʪʨʫʢ-
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ʪʫʨʥʳʭ ʩʭʝʤ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʟʚʝʥʴʝʚ [50, 52, 99, 145].   ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠ ̫ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʨʝʜʳ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ:  VISSIM, 

SIMULINK +MATLAB , PowerSim, Multisim, LabView, Easy5, MvStudium ʠ 

ʜʨ.   

ɼʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʷʟʘʥʦ ʩʚʦʠʤ ʨʦʞʜʝʥʠʝʤ ɼʞ. 

ɻʦʨʜʦʥʫ, ʢʦʪʦʨʳʡ ʚ ʥʘʯʘʣʝ 1960-ʭ ʩʧʨʦʝʢʪʠʨʦʚʘʣ ʠ ʨʝʘʣʠʟʦʚʘʣ ʥʘ IBM ʩʠʩ-

ʪʝʤʫ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ GPSS (Global Purpose Simu-

lation System). ʆʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ð ʧʘʩʩʠʚʥʳʡ ʪʨʘʥʟʘʢʪ (ʟʘʷʚ-

ʢʘ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʩʦʙʦʡ ʨʘʙʦʪʥʠʢʦʚ, ʢʣʠʝʥʪʦʚ, ʧʦʢʫʧʘʪʝʣʝʡ, ʜʝʪʘʣʠ, ʩʳʨʴʝ, ʜʦʢʫʤʝʥʪʳ, ʩʠʛʥʘ-

ʣʳ ʠ ʪ. ʧ. çʇʝʨʝʤʝʱʘʷʩʴè ʧʦ ʤʦʜʝʣʠ, ʪʨʘʥʟʘʢʪʳ ʩʪʘʥʦʚʷʪʩʷ ʚ ʦʯʝʨʝʜʠ ʢ ʦʜ-

ʥʦʢʘʥʘʣʴʥʳʤ ʠ ʤʥʦʛʦʢʘʥʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʟʘʭʚʘʪʳʚʘʶʪ ʠ ʦʩʚʦʙʦʞʜʘʶʪ 

ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʩʱʝʧʣʷʶʪʩʷ, ʫʥʠʯʪʦʞʘʶʪʩʷ ʠ ʪ. ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʩ-

ʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʛʣʦʙʘʣʴʥʫʶ ʩʭʝʤʫ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘ-

ʩʪʥʳʭ ʩʣʫʯʘʝʚ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ.  

ʕʪʦʪ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

(ʧʨʦʮʝʩʩʘ) ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ ʜʠʩʢʨʝʪʥʳʤ ʦʙʨʘʟʦʤ ʚ ʚʠʜʝ 

ʩʦʙʳʪʠʷ.  ʇʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʧʨʝʜʣʘʛʘʶʱʠʡ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʪʘʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʠ ʥʘʟʳʚʘʝʪʩʷ 

"ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʤ" ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ (discrete event modeling) [6, 17, 

32, 37, 57-58, 79, 117, 129, 134]. ʕʪʦʪ  ʚʠʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʜʠʥʘʤʠʢʘ ʩʠʩʪʝʤʳ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ  (çʧʨʦʮʝʩʩʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝè). ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʠʟʫʯʘʝʪ ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʠʩʪʝʤʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 

ʩʠʩʪʝʤʘʭ (ʢʦʤʧʴʶʪʝʨʳ, ʠʥʪʝʨʥʝʪ, ʩʚʷʟʴ ʠ ʪ.ʜ.) ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʘʵʨʦʧʦʨʪʳ, ʧʦʣʠʢʣʠʥʠʢʠ, ʩʘʥʘʪʦʨʥʳʝ ʠ ʣʝʯʝʙʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʣʶʙʳʝ 

ʪʦʨʛʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʜʨ.) [15, 53, 58, 63, 88, 94, 

117]. 

ʉʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ï ʧʘʨʘʜʠʛʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʜʝ ʜʣʷ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʩʠʩʪʝʤʳ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʜʠʘʛʨʘʤʤʳ ʧʨʠʯʠʥʥʳʭ ʩʚʷʟʝʡ ʠ ʛʣʦʙʘʣʴ-

ʥʳʭ ʚʣʠʷʥʠʡ ʦʜʥʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʜʨʫʛʠʝ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʟʘʪʝʤ ʩʦʟʜʘʥʥʘʷ ʥʘ 

ʦʩʥʦʚʝ ʵʪʠʭ ʜʠʘʛʨʘʤʤ ʤʦʜʝʣʴ ʠʤʠʪʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ [121]. ʄʝʪʦʜ ʦʩ-
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ʥʦʚʘʥ ɼʞ. ʌʦʨʨʝʩʪʝʨʦʤ ʚ 1950-ʭ ʛʦʜʘʭ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʩ ʥʝʣʠʥʝʡʥʳʤʠ ʦʙʨʘʪʥʳʤʠ ʩʚʷʟʷʤʠ [138-140]. ʇʦ ʩʫʪʠ, ʪʘʢʦʡ ʚʠʜ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʚʩʝʭ ʜʨʫʛʠʭ ʧʘʨʘʜʠʛʤ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʩʫʪʴ ʧʨʦʠʩʭʦʜʷ-

ʱʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠ ʷʚʣʝ-

ʥʠʷʤʠ. ʉ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʩʪʨʦʷʪ ʤʦʜʝʣʠ ʦʙʱʝʩʪʚʘ, ʤʠʨʦʚʦʡ 

ʜʠʥʘʤʠʢʠ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ, ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʠʥʘ-

ʤʠʢʠ ʧʦʧʫʣʷʮʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʨʘʟʚʠʪʠʷ ʵʧʠʜʝʤʠʠ ʠ ʜʨʫʛʠʝ [2, 84, 100-101, 

108, 121]. ʉʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ï ʵʪʦ ʧʦʜʭʦʜ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʩʚʦʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘ-

ʤʠʢʫ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʞʝ ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ï ʵʪʦ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʦʯʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʣʠʪʠʢʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʉʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʦʣʛʦʩʨʦʯʥʳʭ, ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʠ ʧʨʠʥʠʤʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʢʮʠʠ. ʃʶʜʠ, ʧʨʦʜʫʢ-

ʪʳ, ʩʦʙʳʪʠʷ ʠ ʜʨʫʛʠʝ ʜʠʩʢʨʝʪʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʦʜʝʣʷʭ ʉʠʩ-

ʪʝʤʥʦʡ ɼʠʥʘʤʠʢʠ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʘ ʢʘʢ ʩʠʩʪʝʤʘ ʚ ʮʝʣʦʤ.  

ɸʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (agent-based model (ABM)) ï  ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ  

ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʙʦʪʫ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʘʛʝʥʪʦʚ ʠ ʪʦ, ʢʘʢ ʪʘʢʦʝ  ʧʦʚʝʜʝʥʠʝ  

ʦʧʨʝʜʝʣʷʝʪ  ʧʦʚʝʜʝʥʠʝ  ʚʩʝʡ  ʩʠʩʪʝʤʳ  ʚ  ʮʝʣʦʤ [60, 62, 66, 91].  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʘʥʘʣʠʪʠʢ ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʝʜʝʥʠʝ 

ʘʛʝʥʪʦʚ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʘ ʛʣʦʙʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ ʘʛʝʥʪʦʚ (ʤʦʜʝʣʠʨʦʚʘʥʠʝ çʩʥʠʟʫ ʚʚʝʨʭè). 

ʀʥʛʨʝʜʠʝʥʪʳ ʘʛʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɸʛʝʥʪ ï ʵʪʦ ʥʝʢʘʷ ʩʫʱʥʦʩʪʴ, ʦʙʣʘʜʘʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴʶ, ʘʚʪʦʥʦʤʥʳʤ 

ʧʦʚʝʜʝʥʠʝʤ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦʨʳʤ ʥʘʙʦʨʦʤ 

ʧʨʘʚʠʣ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʢʨʫʞʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴ-

ʩʷ. ɸʛʝʥʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ: ʣʶʜʠ (ʧʦʪʨʝʙʠʪʝʣʠ, ʞʠʪʝʣʠ, ʨʘʙʦʪʥʠʢʠ ʧʘʮʠʝʥʪʳ, 

ʜʦʢʪʦʨʘ, ʢʣʠʝʥʪʳ, ʩʦʣʜʘʪʳ ʠ ʜʨ.); ʪʨʘʥʩʧʦʨʪ, ʦʙʦʨʫʜʦʚʘʥʠʝ ( ʘʚʪʦʤʦʙʠʣʠ, 

ʢʨʘʥʳ, ʩʘʤʦʣʸʪʳ, ʚʘʛʦʥʳ, ʩʪʘʥʢʠ, é ); ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʚʝʱʠ ( ʧʨʦʝʢʪʳ, ʧʨʦ-

ʜʫʢʪʳ, ʠʥʥʦʚʘʮʠʠ, ʠʜʝʠ,  ʠʥʚʝʩʪʠʮʠʠé,); ʦʨʛʘʥʠʟʘʮʠʠ (  ʢʦʤʧʘʥʠʠ, ʧʦʣʠʪʠ-

ʯʝʩʢʠʝ ʧʘʨʪʠʠ, ʩʪʨʘʥʳ, é ).  

ʉʨʝʜʘ ï ʥʝʢʦʪʦʨʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ʘʛʝʥʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʩʚʦʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʠ ʬʘʢʪʦʨʘʤʠ, ʘʛʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ 

http://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D1%80%D0%B5%D1%81%D1%82%D0%B5%D1%80
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ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʠ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʜʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ;  

ʇʨʘʚʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï ʟʘʢʦʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʩ ʧʨʦʮʝʜʫʨʘʤʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ 

ʧʨʠ ʦʯʝʨʝʜʥʦʤ ʰʘʛʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɿʘʜʘʯʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʘʛʝʥʪʥʦʤ ʧʦʜʭʦʜʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʦʷʥʠʷ ʘʛʝʥʪʦʚ ʠ ʩʨʝʜʳ, 

ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʩʦʩʪʦʷʥʠʷʭ ʩʨʝʜʳ. 

ʏʝʨʝʟ ʠʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʘʛʝʥʪʦʚ ʚ ʥʝʢʦʪʦʨʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʛʣʘʩʥʦ ʥʝʢʦʪʦʨʳʤ ʧʨʘʚʠʣʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

ʎʝʣʴ ʩʦʟʜʘʥʠʷ ʘʛʝʥʪʥʳʭ ʤʦʜʝʣʝʡ ð ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʪʠʭ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʘʚʠʣʘʭ, ʦʙʱʝʤ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʡ 

ʦʙ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʯʘʩʪʥʦʤ ʧʦʚʝʜʝʥʠʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʚ ʩʠʩʪʝʤʝ. 

ɸʛʝʥʪʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʜʘʯʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɸʛʝʥʪʥʳʝ 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʛʠʙʢʦʩʪʴʶ [1]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʘʥʘʣʠ-

ʟʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʧʣʦʭʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʈ. ɸʢʩʝʣʴʨʦʜʦʤ
5
. ʀʟʥʘʯʘʣʴʥʦ ʢʦʛʥʠʪʠʚʥʳʡ 

ʘʥʘʣʠʟ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʨʘʤʢʘʭ ʩʦʮʠʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʠ, ʘ ʠʤʝʥʥʦ ï ʢʦʛʥʠ-

ʪʠʚʠʟʤʘ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʠʟʫʯʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʟʥʘʥʠʷ. ʇʨʠ-

ʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʦʢ ʩʦʮʠʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʚ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʝʣʦ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʩʦʙʦʡ ʦʪʨʘʩʣʠ ʟʥʘʥʠʡ ï ʢʦʛʥʠʪʦʣʦʛʠʠ, ʢʦʥʮʝʥʪʨʠʨʫʶʱʝʡʩʷ 

ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ  ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

ʇʦʜ ʢʦʛʥʠʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʥʠʤʘʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʭʥʦʣʦ-

ʛʠʡ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʦʟʜʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ,  ʵʢʩʧʝʨʪʠʟʳ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

[3, 18, 25, 86].  ʂʦʛʥʠʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʧʨʠʝʤʦʚ, ʜʝʡʩʪʚʠʡ, ʧʨʦʮʝʩʩʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ 
                                                           

5
 Structure of Decision. The cognitive Maps of Political Elites / Ed. R. Axelrod. N.Y.: 

Princeton, 1976. 
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ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ (ʇʂ), ʧʦʟʚʦ-

ʣʷʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʘʨʠʘʥʪʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ. 

ɺ ʪʨʠʘʜʝ çʪʝʦʨʠ ̫- ʥʘʪʫʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ï ʤʘʰʠʥʥʳʡ ʠʤʠʪʘʮʠʦʥʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪè,  ʧʦʩʣʝʜʥʠʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʤʩ ̫ʥʘʫʯʥʤr 

ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʪʨʘʩʣʷʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʝʨʭʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʂʦʛʥʠʪʠʚʥʘʷ ʥʘʫʢʘ ʚ 

ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ  ð  ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʢ ʦ ʧʨʠʦʙʨʝʪʝʥʠʠ, ʭʨʘʥʝʥʠʠ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ  ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʥʘʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʛʥʠʪʠʚʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʧʦʣʠʪʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʄʝʪʦʜʦʣʦʛʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʧʧʘʨʘʪʘ ʘʥʘʣʠʟʘ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ ʚ ʩʣʘʙʦʬʦʨʤʘʣʠʟʫʝʤʳʭ  ʠ ʧʣʦʭʦ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʣʠ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʮʝʩ-

ʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʠ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʳʭ ʧʝʨʝʤʝʥ [3, 25, 

40-42].  

ʉʠʪʫʘʮʠʦʥʥʦʝ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  ʉʠʪʫʘʮʠʦʥʥʦʝ  ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ(situational simulation), ʩʠʪʫʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (management situations) 

ï ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʨʘʟʚʠʚʘʝʤʦʝ ʩ 60-ʭ ʛʛ. 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɺ ʈʦʩʩʠʠ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʘʚʪʦʨʘʤʠ ʨʘʙʦʪ [3, 

110, 116, 126, 130, 141].  

ʉʠʪʫʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʵʪʦ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʪʝʭʥʠʯʝ-

ʩʢʠʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ  ʩʠʩʪʝʤʘʤʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʜʝʷʭ ʪʝʦʨʠʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʡ ʦʙ ʦʙʲʝʢʪʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʧʦ-

ʩʦʙʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠʤ ʥʘ ʫʨʦʚʥʝ ʣʦʛʠʢʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʦʙʫʯʝʥʠʷ ʠ ʦʙʦʙʱʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʜʫʨ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʧʨʦʮʝʜʫʨ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʪʝʢʫʱʠʤ ʩʠʪʫʘʮʠʷʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʜʫʢʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʰʘʛʦʚʳʭ ʨʝʰʝʥʠʡ [18, 110, 130].  

ʉʠʪʫʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʢ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʪʫʘʮʠʡ, ʚʢʣʶ-

ʯʘʶʱʠʡ ʚ ʩʝʙʷ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩ ʥʝʡ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʤʳʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ 

ʝʝ ʨʘʟʚʠʪʠʷ ʠ (ʠʣʠ) ñʧʨʦʠʛʨʳʚʘʥʠʝò ʥʘ ʥʝʡ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʩʠʪʫʘʮʠʝʡ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ. ɺ ʮʝʣʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʠʪʫʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʢʦʤʧʴʶʪʝʨʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ 

ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʧʨʠʢʣʘʜʥʳʭ ʧʨʠʤʝʥʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʝ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʦʚʳʝ ʤʦʜʝʣʠ ʜʣʷ ʦʙʱʝʩʪʚʘ, ʙʠʟʥʝʩʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜ-
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ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʝʣʦʚʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʚʦʝʥʥʳʝ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ. ʉ ʧʦ-

ʤʦʱʴʶ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʨʘʟʨʝʰʘʪʴ ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʦʢʘʟʳʚʘʪʴ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ, ʧʨʦʠʛʨʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ ʠ ʩʠʩʪʝʤʳ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ.   

ʆʩʦʙʦ ʮʝʥʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʟʜʘʥʠʝ ʤʥʦʛʦʚʘʨʠ-

ʘʥʪʥʳʭ ʩʠʪʫʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʡ, ʪʘʢ ʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʄʥʦʛʦʚʘʨʠʘʥʪʥʦʝ ʩʠʪʫʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʝʛʦ 

ʩʫʙʲʝʢʪʫ ñʧʦʠʩʢʦʚʦʝ ʧʦʣʝò, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʡ ʚʳ-

ʙʦʨ: ʥʘʧʨʠʤʝʨ, ʠʟʙʨʘʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ, ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʠʧʦʚʦʡ ʚʝʨʩʠʠ. ʄʥʦʛʦʚʘʨʠʘʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʩʪʦ-

ʷʥʥʦ ʚʳʟʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚʳʙʠʨʘʪʴ, ʩʨʘʚʥʠʚʘʪʴ, ʠʩʢʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʥʘ-

ʭʦʜʠʪʴ ʣʫʯʰʠʝ ʨʝʰʝʥʠʷ ʠ ʩʨʝʜʩʪʚʘ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘ-

ʤʠ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʝʛʦ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴ ʠ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʢʘ ʪʘʢʦʛʦ ʨʦ-

ʜʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚ ʤʥʦʛʦʚʘ-

ʨʠʘʥʪʥʦʤ ʩʠʪʫʘʮʠʦʥʥʦʤ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʤʠ-

ʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʃʦʛʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʘ ʢ ʩʣʝʜʫʶʱʠʤ ʝʛʦ ʵʪʘʧʘʤ: 

ʘ) ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ (ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ); 

ʙ) ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʩʠʪʫʘʮʠʠ (ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʠ), ʪ.ʝ. ʟʘʧʦʣ-

ʥʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʙʣʦʢʦʚ ʢʦʥʢʨʝʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ; 

ʚ) ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʦʪ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ; 

ʛ) ʜʠʘʛʥʦʩʪʠʢʘ ʩʠʪʫʘʮʠʠ; 

ʜ) ʫʯʝʪ ʜʠʥʘʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ; 

ʝ) ʦʧʨʝʜʝʣʝʥʠʝ ʨʷʜʘ ʚʦʟʤʦʞʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝ-

ʥʠʶ ʩʠʪʫʘʮʠʝʡ; 

ʞ) ñʧʨʦʠʛʨʳʚʘʥʠʝò ʨʝʰʝʥʠʡ ʥʘ ʤʦʜʝʣʠ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʧʨʦʮʝʩʩ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʵʪʘʧʳ.  

 ɼʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʦʧʠʩʘʥʠʷ ʩʠʪʫʘʮʠʡ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯ-

ʥr ʝ ʧʦʜʭʦʜʳ: 

- ʣʦʛʠʢʘ ʧʨʝʜʠʢʘʪʦʚ; 

- ʜʠʩʢʨʝʪʥʳʝ ʩʠʪʫʘʮʠʦʥʥʳʝ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʝʤʘʥʪʠʯʝʩʢʫʶ 

ʩʝʪʴ, ʚ ʢʦʪʦʨʦʡ ʩʠʪʫʘʮʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʛʨʘʬʦʤ; 
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- ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʢʦʜ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʩʪʨʫʢ-

ʮʠʷ SAO,  ʛʜʝ S ï ʩʫʙʲʝʢʪ ʩʦʚʝʨʰʘʝʪ A ï ʜʝʡʩʪʚʠʝ ʥʘʜ ʦʙʲʝʢʪʦʤ O ; 

- RX ï ʢʦʜ,r ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʷʟʳʢ ʙʠʥʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘ-

ʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʠʛʨʦʚʳʭ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʚʦʝʦʙʨʘʟʥʳʭ ʪʨʝ-

ʥʘʞʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʦʙʫʯʝʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ, ʪʨʘʥʩ-

ʧʦʨʪʥʳʤ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʠ ʜʨ. ʩʠʪʫʘʮʠ-

ʷʤ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʣʝʞʠʪ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʦ-

ʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩ ̫ʧʨʠʤʝʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʨʝʘʢʮʠʶ ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʝ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʊʨʝʥʘʞʝʨʳ ʪʘʢʦʛʦ ʨʦʜʘ (ʚʠʨʪʫʘʣʴ-

ʥʳʝ ʠʛʨʦʚʳʝ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ) ʫʞʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʚ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʩʠʪʫʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʢ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ  ʢ ʘʥʘʣʠʟʫ ʠ ʨʝʰʝ-

ʥʠʶ ʟʘʜʘʯ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʟʨʘʙʦʪʘʥʳ ʩʠʩʪʝʤʳ 

ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ (ʮʝʥʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʤʠ 

ʩʪʘʥʮʠʷʤʠ, ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʚʦʝʥʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʠʩʪʝʤʳ ʦʧʦ-

ʟʥʘʚʘʥʠʷ  ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʜʨ.). ʕʪʠ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʠʟʦ-

ʙʨʘʞʝʥʠʷ ʩʠʪʫʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ.  

ɺʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʢʘ-

ʞʜʦʤ ʨʝʛʠʦʥʝ ʩʦʟʜʘʥʳ ʩʠʪʫʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ, ʜʣʷ ʦʙʦʙʱʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʠʪʫʘʮʠʡ.  

ʉʠʪʫʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩ ̫ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ: 

¶ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʧʦʧʦʣʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʧʨʦʮʝʜʫʨʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʠ ʪʨʝʥʘʞʝʨʥʳʭ ʤʦʜʝʣʝʡ;  

¶ ʘʥʘʣʠʟʘ  ʩʠʪʫʘʮʠʡ;  

¶ ʧʨʦʛʦʥʘ ʤʦʜʝʣʝʡ,  

¶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʠʛʨʘʥʥʳʭ ʩʮʝʥʘʨʠʝʚ 

¶ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.   

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʚʦʟ-

ʥʠʢʘʶʪ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 
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ʦʪ ʢʣʘʩʩʘ ʠ ʤʘʩʰʪʘʙʘ ʟʘʜʘʯ ʩʠʪʫʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʝ ʠ ʦʧʝʨʘʪʠʚʥʳʝ.  

ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʨʝʰʘʶʪ ʩʣʦʞʥʳʝ, ʤʘʩʰʪʘʙʥʳʝ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʪʨʫʢʪʫʨʥʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʝ-

ʨʝʩʪʨʦʡʢʫ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʙʲʝʢʪʳ ʢʣʘʩʩʘ: ʨʝʛʠʦʥ, ʦʪʨʘʩʣʴ, ʢʨʫʧʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ (ʭʦʣʜʠʥʛ), ʚʝʜʦʤʩʪʚʦ ʠ ʪ.ʧ.  ʈʫʢʦʚʦʜʠʪʝʣʠ, ʠʤʝʶʱʠʝ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʝ ʩʠʪʫʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʚʣʘʜʝʶʪ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤʠ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʧʨʦʛʥʦʟʘ. 

ʆʧʝʨʘʪʠʚʥʳʝ ʩʠʪʫʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ, ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʩʚʝʨʪʢʠ ʦʧʝʨʘʪʠʚ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʪʫʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʜʘʶʱʝʝ ʣʠʮʫ ʧʨʠʥʠʤʘʶʱʝʤʫ ʨʝ-

ʰʝʥʠʝ (ʃʇʈ) ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʪʥʦ-

ʩʪʠ (ʦʙʣʘʩʪʠ ʠʥʪʝʨʝʩʦʚ) ʠʣʠ ʙʠʟʥʝʩʘ. ʕʪʠ ʮʝʥʪʨʳ ʥʘʩʪʨʦʝʥʳ ʥʘ ʦʙʲʝʢʪʳ 

ʢʣʘʩʩʘ: ʧʨʝʜʧʨʠʷʪʠʝ (ʢʦʤʧʘʥʠʷ), ʧʨʦʝʢʪ, ʢʨʫʧʥʘʷ ʘʢʮʠʷ, ʧʨʦʮʝʩʩ  ʠ ʜʨ. ɿʜʝʩʴ 

ʩʪʨʦʷʪʩʷ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʢʦʤʧʘʥʠʠ ʠʣʠ ʦʪʨʘʩʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʘʥʠʠ, ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ. ɼʣʷ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʧʨʠʤʝʥʠʤʳ ʤʝʪʦʜʦʣʦʛʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.   
 

1.3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
  

ʀʤʠʪʘʮʠʦʥʥʘ ̫ʤʦʜʝʣ ɹʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤ-

ʤr , ʢʦʤʧʴʶʪʝʨʥʦʡ ʫʩʪʘʥʦʚʢʠ,  ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʠ ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʪ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ. ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦ-

ʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʦʜʨʦʙʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʦ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ.  

ʀʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤ ʪʝʭʥʦʣʦʛʠʝʡ 

ʧʨʤ̫ʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ. 1.4.  

ɺ ʩʠʩʪʝʤʘʭ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ (ʤʦʥ-

ʪʝ-ʢʘʨʣʦʚʩʢʠʭ) ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ (ʛʝʥʝʨʘʪʦʨʳ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʛʝʥʝ-

ʨʘʪʦʨʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʪ.ʜ.) ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʤʠʪʘ-

ʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪ-

ʢʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʀʉʀʄ) ʮʝʣʝ-

ʥʘʧʨʘʚʣʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʪʝ ʠʣʠ ʠʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ (ʀʄʉʉ):  
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¶ AnyLogic ð ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘ-

ʧʨʘʚʣʝʥʠʝ ʘʛʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʛʦ  ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ (ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʨʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʝʡ (ʘʥʛʣ. XJ Technologies) çʕʢʩ ɼʞʝʡ ʊʝʢʥʦʣʦʜ-

ʞʠʩè);  

¶ GPSS (ʘʥʛʣ. General Purpose Simulation System ð ʦʙʱʝʮʝʣʝʚʦʡ ʩʠʩʪʝʤʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ) ð ʷʟʳʢʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦ-

ʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ;  

¶ Arena ï ʨʘʟʨʘʙʦʪʳʚʘʝʤʦʛʦ ʢʦʤʧʘʥʠʝʡ Systems Modeling Corporation ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠ ̫ʜʣʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶ-

ʱʝʛʦ ʩʦʟʜʘʚʘʪʴ ʧʦʜʚʠʞʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʘʜʝʢʚʘʪʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʯʝʥʴ ʤʥʦʛʠʝ ʨʝʘʣʴʥʳʝ ʩʠʩʪʝʤʳ; 

¶ Plant Simulation ð ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜ rʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʦʧʦ-

ʪʦʢʦʚ, ʟʘʛʨʫʟʢʠ ʨʝʩʫʨʩʦʚ, ʣʦʛʠʩʪʠʢʠ ʠ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʩʝʭ ʫʨʦʚ-

ʥʝʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʪ ʮʝʣʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʝʪʠ ʧʨʦʠʟʚʦʜʩʪʚ ʜʦ ʦʪ-

ʜʝʣʴʥʳʭ ʣʠʥʠʡ ʠ ʫʯʘʩʪʢʦʚ; 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓ  
ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ  

 

ʉʀʉʊɽʄʓ 
 ʂʆʄʇʔʖʊɽʈʅʆʁ   

ʄɸʊɽʄɸʊʀʂʀ 

ʉʀʉʊɽʄʓ  
ʉʍɽʄʆʊɽʍʅʀʏɽʉʂʆɻʆ  
ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

 

DERIVE, 

Maple, 

Mathematica, 

MathCAD, 

DinSYS, 

ʠ ʜʨ.  

 

MultiSIM,  Vissim 

MATLAB , Sim-

ulink, P ï CAD, 

Micro CAD, 

LabVIEW, PSpice, 

Design LAB 

ʠ ʜʨ.  
 

COMPAS, AutoCAD, 

ArchiCAD, 

3DStudioMax,    

Aartform Curvy3D,  

Google SketchUp, 

VirtualGrid VRMesh, 

REALVIZ  Image Mod-

eler,  Corel, Adobe Pho-

toshop ʠ ʜʨ.  
 

ʉʀʉʊɽʄʓ  
ʀʄʀʊɸʎʀʆʅʅʆɻʆ  
ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

AnyLogic, Arena, 

Plant Simulation,  

GPSS, Ithink, 

Swarm, AutoMod 

SimBioSys, Extend, 

NetLogo, SDML, 

Gambit, WITNESS, 

Quest, Echo ʠ ʜʨ. 

ʈʠʩ. 1.4. ʋʩʣʦʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʦ ʪʠʧʫ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ 
 

ʉʀʉʊɽʄʓ  
ɻʈɸʌʀʏɽʉʂʆɻʆ  
ʄʆɼɽʃʀʈʆɺɸʅʀʗ 
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¶ SimBioSys: C++ ï ʦʙʦʣʦʯʢʠ ʘʛʝʥʪʥʦ-ʙʘʟʦʚʦʛʦ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ;  

¶ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ SWARM ʠ ʝʛʦ ʨʘʩʰʠʨʝʥʠʷ MAML  (Multi -Agent 

Modelling Language) ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʠʨʘ;  

¶ ʧʘʢʝʪʦʚ Ascape(Agent Landscape) ʠ RePast (Recursive Porous Agent Simu-

lation Toolkit), ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʧʣʘʪʬʦʨʤʝ ʷʟʳʢʘ Java, ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʘʛʝʥʪʥʦ-ʙʘʟʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ;  

¶ NetLogo ʠ MIMOSE (Micro- and Multilevel Modelling Software) ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʠ ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ;  

¶ SPSS, Statistica, PilGrim, Z-Tree ï  ʩʠʩʪʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ.       

ʇʝʨʝʯʝʥʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠʤʠ-

ʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʘʡʪʝ 

http://dic.academic.ru/dic.nsf, ʘ ʪʘʢʞʝ  ʩʘʡʪʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠʤʠʪʘ-

ʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ:  www.simulation.su.    

ɺ ʦʪʨʘʩʣʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʫʩʣʦʚʥʦ 

ʚʳʜʝʣʠʣʠʩʴ  ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ. ɺ ʪʘʙʣʠʮʝ 1.2 ʧʨʠʚʝʜʝʥʳ ʷʟʳʢʠ ʠ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʜʥʦʟʥʘʯʥʦ, ʘ ʥʝʢʦʪʦʨʳʝ ʫʩ-

ʣʦʚʥʦ  ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʜʭʦʜʘʤ (ʤʝʪʦʜʦʣʦʛʠʷʤ) ʠʤʠʪʘ-

ʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠ.̫  

ʊʘʙʣʠʮʘ 1.2 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɼʠʥʘʤʠʯʝʩʢʠʝ  

ʩʠʩʪʝʤʳ 

ʉʠʩʪʝʤʥʘʷ  

ʜʠʥʘʤʠʢʘ 

ɼʠʩʢʨʝʪʥʦʝ  

ʩʦʙʳʪʠʡʥʦʝ 

 ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ɸʛʝʥʪʥʦʝ  

ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ 
Dynamo, PowerSim, 

MIMIC, APTOH 

MIDAS, PACTOLUS, 

CSSL,  ʉʃɸʄ, GASP, 

ʅɽɼʀʉ, ʄʀʂʉ, 

MATLAB+Simulink, 

Multisim 

VisSim, LabView, 

Easy5, MvStudium ʠ ʜʨ. 

AnyLogic, Arena,  

SimBioSys,  eM-

Plant, Tecnomatix,  

Plant Simulation, 

SimuLab, VenSim, 

PowerSim, Pilgrim, 

Dynamo, Stella, 

Ithink  ʠ ʜʨ. 

AnyLogic, Arena, Ex-

tend, PowerSim Studio, 

Witness, ProMʦdel, Pil-

grim, Taylor Simulation, 

GPSS, SimScript, Quest, 

SIMULA, SIMUL8, 

Modelling, SimProcess, 

AutoMod, Enterprise 

Dynamics, FlexSim ʠ ʜʨ. 

AnyLogic, 

Swarm+MAML,  

SimAgent, 

SimBioSys, C++, 

Java, AgentSpeak, 

Oz,  TeleScript, 

RePast, NetLogo, 

Ascape, Mason ʠ 

ʜʨ. 

 

http://dic.academic.ru/dic.nsf
http://www.simulation.su/
http://ru.wikipedia.org/wiki/EM-Plant
http://ru.wikipedia.org/wiki/EM-Plant
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʩʠʩʪʝʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯ-

ʥʦ ʤʥʦʛʦ, ʦʜʥʘʢʦ, ʥʝ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʦʩʪʫʧʥʳ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʄʥʦʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙ-

ʣʠʮʝ 1.2, ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚ ʈʦʩʩʠʠ.  

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ  

ʵʪʠʭ ʩʠʩʪʝʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ  ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʠ ʥʝʜʦʩʪʫʧʥʳ 

ʧʦ ʧʨʠʯʠʥʝ ʜʦʨʦʛʦʚʠʟʥʳ ʧʨʦʜʫʢʪʘ ʢʘʢ ʜʣʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʢʦʤʤʝʨ-

ʯʝʩʢʠʭ IT ï ʢʦʤʧʘʥʠʡ ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʤʠʪʘʮʠʦʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ.   

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʟʘʨʫʙʝʞʥʳʝ ʩʠʩʪʝʤʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ: Arena (www.interface.ru), GPSS World (www.gpss.ru), 

ʧʣʘʪʬʦʨʤʘ ARIS (www.softwareag.com/ru), VISSIM, VISUM (www.ptv-

vision.ru), Quest Delmia Solution (www.3ds.com) ʠ ʜʨ.; ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʝʤʳʝ ʠ ʩʪʫʜʝʥʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Simplex3, 

Plant Simulation ʠ ʜʨ.     

 ʉʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ  ʠ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ï ʪʨʘ-

ʜʠʮʠʦʥʥʳʝ ʫʩʪʦʷʚʰʠʝʩʷ ʧʦʜʭʦʜʳ, ʘʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ï ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʦʚʳʡ ʧʦʜʭʦʜ. ʇʦʜʭʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʧʦ-

ʚʝʜʝʥʠʝ ʤʦʜʝʣʠ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʧʨʦʰʣʦʝ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʪʦ-

ʨʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ) ʠ ʚ ʙʫʜʫʱʝʝ (ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ). ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠʯʠʥʳ ʫʩʧʝʭʘ ʠʣʠ ʥʝ-

ʫʜʘʯʠ, ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ, ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ 

ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʧʝʨʠʨʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʩ ʥʝʧʨʝʨʳʚʥʳʤʠ ʚʦ ʚʨʝʤʝʥʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʪʦʛʜʘ ʢʘʢ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ  ʠ ʘʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ï ʚ 

ʦʩʥʦʚʥʦʤ ʩ ʜʠʩʢʨʝʪʥʳʤʠ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʦ ʜʘʥʥʳʤ ʧʦʜʭʦʜʘʤ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʩʨʝʜʳ  ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʈʦʩʩʠʠ: 

AnyLogic (www.anylogic.ru), Pilgrim (www.mfpa.ru), Rand Model Designer 

(www.mvstudium.com), ʨʘʩʰʠʨʝʥʥʳʡ ʨʝʜʘʢʪʦʨ GPSS (www.elina-computer.ru)  

ʠ ʜʨ.   

1.4. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʵʪʘʧʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  
ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ   

 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʘʝʤʳʭ ʠ ʧʦʜʣʝʞʘʱʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʷʚ-

ʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʍʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ï ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ  ʦʪʜʝʣʴʥʦ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ (ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʚʷʟʝʡ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ), ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʧʨʦʷʚ-

http://www.interface.ru/
http://www.gpss.ru/
http://www.softwareag.com/ru)/
http://www.ptv-vision.ru/
http://www.ptv-vision.ru/
http://www.3ds.com/
http://www.anylogic.ru/
http://www.mfpa.ru/
http://www.mvstudium.com/
http://www.elina-computer.ru/
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ʣʷʶʱʘʷʩʷ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ, ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʘʨʠʘʥʪʦʚ ʧʫʪʝʡ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʡ ʮʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʘʜʘʧʪʠʚʥʦʩʪʴ (ʧʨʠ-

ʩʧʦʩʘʙʣʠʚʘʝʤʦʩʪʴ ʩʠʩʪʝʤʳ ʢ ʚʦʟʤʫʱʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ). ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦ-

ʣʦʛʠʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʣʦʞʥʦʛʦ 

ʦʙʲʝʢʪʘ. ɼʣʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʠʩʪʝʤ-

ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ: ʩʠʩʪʝʤʥʳʡ ʧʦʜ-

ʭʦʜ, ʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ.  

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ. ʕʪʦʪ ʪʝʨʤʠʥ ʥʘʯʘʣ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʧʝʨʚʳʭ ʨʘʙʦʪʘʭ, 

ʚ ʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʳ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ. ɿʘʠʤʩʪʚʦʚʘʥʥʳʝ ʧʨʠ ʵʪʦʤ ʧʦʥʷʪʠʷ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʚʚʦʜʠʣʠʩʴ ʥʝ 

ʩʪʨʦʛʦ, ʥʝ ʠʩʩʣʝʜʦʚʘʣʩʷ ʚʦʧʨʦʩ, ʢʘʢʠʤ ʢʣʘʩʩʦʤ ʩʠʩʪʝʤ ʣʫʯʰʝ ʦʪʦʙʨʘʟʠʪʴ 

ʦʙʝ̡ʢʪ, ʢʘʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʢʦʥʢʨʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʪ. ʧ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʪʝʨʤʠʥ çʩʠʩʪʝʤʥʳʡ 

ʧʦʜʭʦʜè ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʤʝʩʪʦ ʪʝʨʤʠʥʦʚ çʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜ-

ʭʦʜè, çʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷè. ʇʦʜ ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʤ ʧʦʥʠʤʘʝʪʩʷ 

ð ʥʘʧʨʘʚʣʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʙʲʝʢʪʘ ʢʘʢ ʩʠʩʪʝʤʳ: ʮʝʣʦʩʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ
6
; ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ

7
; ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʡ (ʍʦʣʣ ɸ. ɼ., ʌʝʡʜʞʠʥ ʈ. ʀ., ʧʦʟʜʥʠʡ ɹʝʨʪʘʣʘʥʬʠ)
8
. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʘʯʘʣʴʥʘʷ 

ʬʘʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʘʢ ʩʪʘʜʠʷ (ʠʤʝʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʵʪʘ-

ʧʦʚ) ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤʳ ʨʝʰʝʥʠʷ ʠ ʧʦʩʪʘʥʦʚ-

ʢʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʉʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʘʭ ʧʦʜ ʵʪʠʤ ʥʘʟʚʘʥʠʝʤ ʧʦʥʷʪʠʷ ʪʝʦ-

ʨʠʠ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ: ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʣʘʩʩ ʩʠʩʪʝʤ, 

ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʩʪʨʫʢʪʫʨʳ, ʘ ʠʥʦʛʜʘ ʠ ʧʨʘʚʠʣʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʪ. ʧ. ʕʪʦ 

ʙʳʣ ʩʣʝʜʫʶʱʠʡ ʰʘʛ ʚ ʩʠʩʪʝʤʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʧʦʠʩʢʘʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʷʚʠʣʠʩʴ ʩʠʩʪʝʤʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩ ʨʘʟʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ: 

ʩʠʩʪʝʤʦʪʝʭʥʠʢʘ, ʩʠʩʪʝʤʦʣʦʛʠʷ ʠ ʜʨ. ɼʣʷ ʠʭ ʦʙʦʙʱʝʥʠʷ ʩʪʘʣ ʧʨʠʤʝʥʷʪʴʩʷ 

ʪʝʨʤʠʥ çʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷè. ʏʘʩʪʦ ʚ ʨʘʙʦʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʧʧʘʨʘʪ 

                                                           
6
 ɹʣʘʫʙʝʨʛ ʀ.ɺ., ʄʠʨʩʢʠʡ ʕ.ʄ., ʉʘʜʦʚʩʢʠʡ ɺ.ʅ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ // ʉʠʩʪʝʤ-
ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ï ʄ., 1982. ï ʉ. 47-64. 
7
 ɹʝʨʪʘʣʘʥʬʠ ʃ. ʆʙʱʘʷ ʪʝʦʨʠʷ ʩʠʩʪʝʤ: ʢʨʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ // ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩ-

ʪʝʤ. ï ʄ., 1969. ï ʉ.23-82. 
8
 http://ru.wikipedia.org/wiki 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʡ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʙʳʣ ʙʦʣʴʰʝ ʨʘʟʚʠʪ, ʯʝʤ 

ʤʝʪʦʜʳ ʢʦʥʢʨʝʪʥʳʭ ʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ
9
. 

 ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ
10
. ɿʜʝʩʴ ʧʨʝʜʣʘʛʘʝʪ-

ʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠ,̫ ʜʝʣʘʝʪʩʷ ʧʦʧʳʪʢʘ ʚʳʜʝʣʠʪʴ ʵʪʘʧʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʝʜʣʦʞʠʪʴ ʤʝʪʦʜʠʢʫ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʵʪʘʧʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ ʩʠʩʪʝʤ ʫʜʝʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʶ ʮʝ-

ʣʝʡ ʩʠʩʪʝʤʳ, ʚʦʧʨʦʩʘʤ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʝʣʝʡ.  

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ï ʵʪʦ ʤʝʪʦʜʦʣʦʛʠʷ (ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ) ʧʦʩʪʘʥʦʚʢʠ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ [28, 

33, 46, 71, 80, 97, 144]. ɺ ʙʦʣʝʝ ʫʟʢʦʤ ʩʤʳʩʣʝ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ï ʤʝʪʦʜʦʣʦ-

ʛʠʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʩʣʦʞʥʳʭ (ʪʨʫʜʥʦ ʬʦʨʤʘʣʠʟʫʝʤʳʭ, ʧʣʦʭʦ ʩʪʨʫʢʪʫʨʠʨʦ-

ʚʘʥʥʳʭ) ʟʘʜʘʯ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʦʟʥʠʢ ʢʘʢ ʦʙʦʙʱʝʥʠʝ ʧʨʠʝʤʦʚ, ʥʘʢʦʧ-

ʣʝʥʥʳʭ ʚ ʟʘʜʘʯʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʪʝʭʥʠʢʝ, ʵʢʦʥʦʤʠ-

ʢʝ, ʚʦʝʥʥʦʤ ʜʝʣʝ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʟʘʠʤʩʪʚʦʚʘʣʠʩʴ ʠʟ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʝʦʨʠʠ ʠʛʨ, 

ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʉʠʩ-

ʪʝʤʥʳʡ ʘʥʘʣʠʟ ï ʵʪʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʚʠʜʝ 

ʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʤʝ-

ʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ï  ʥʘʧʨʘʚʣʝʥʠʝ ʘʥʘʣʠʟʘ, ʩʦʜʝʨʞʘʱʝʝ ʤʝʪʦʜʠʢʫ ʨʘʟ-

ʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ʵʪʘʧʳ ʠ ʧʦʜʵʪʘʧʳ, ʩʠʩʪʝʤ ʥʘ ʧʦʜʩʠʩʪʝʤʳ, ʮʝʣʝʡ ʥʘ 

ʧʦʜʮʝʣʠ ʠ ʪ. ʜ. ɺ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʚʳʨʘʙʦʪʘʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ (ʵʪʘʧʦʚ) ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʢʦʪʦʨʫʶ ʙʫ-

ʜʝʤ ʥʘʟʳʚʘʪʴ ʘʣʛʦʨʠʪʤʦʤ (ʤʝʪʦʜʠʢʦʡ) ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. ʕʪʘ ʤʝʪʦʜʠʢʘ 

ʧʦʤʦʛʘʝʪ ʙʦʣʝʝ ʦʩʤʳʩʣʝʥʥʦ ʠ ʛʨʘʤʦʪʥʦ ʩʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘ-

ʯʠ. ɽʩʣʠ ʥʘ ʢʘʢʦʤ-ʪʦ ʵʪʘʧʝ ʚʦʟʥʠʢʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ, ʪʦ ʥʫʞʥʦ ʚʝʨʥʫʪʴʩʷ ʥʘ 

ʦʜʠʥ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʦʚ ʠ ʠʟʤʝʥʠʪʴ (ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ) ʝʛʦ. ɽʩʣʠ ʠ ʵʪʦ ʥʝ 

ʧʦʤʦʛʘʝʪ, ʪʦ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʟʘʜʘʯʘ ʦʢʘʟʘʣʘʩʴ ʩʣʠʰʢʦʤ ʩʣʦʞʥʦʡ ʠ ʝʝ ʥʫʞʥʦ 

ʨʘʟʙʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʧʦʜʟʘʜʘʯ, ʪ. ʝ. ʧʨʦʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʠʶ. 

ʂʘʞʜʫʶ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʧʦʜʟʘʜʘʯ ʨʝʰʘʶʪ ʧʦ ʪʦʡ ʞʝ ʤʝʪʦʜʠʢʝ.  

ʄʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʧʨʦʙʣʝʤ ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʦʙʣʘʩʪʠ ï ʦʪ ʧʨʦʙʣʝʤ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʜʦ ʤʦʜʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʩʦ-
                                                           
9
 http://ru.convdocs.org/docs/index-12468.html?page=7#187925 

10
 http://www.tssa.pisem.net/ 
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ʮʠʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʢʠ, ʬʠʟʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʙʠʦʣʦʛʠʠ ʠ ʪ.ʧ. ɹʦʣʝʝ ʪʦʛʦ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʘʥʘʣʠʟʫ ʠ ʧʦʩʪʨʦʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʶʙʳʭ 

ʦʪʨʘʩʣʷʭ.  

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʵʪʠʭ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʩʥʦʚʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʪʠʢʘ. ɼʣʷ ʚʩʝʭ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʵʪʘ ʨʘʙʦʪʘ ʚʘʞʥʘ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʞʝ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʠʤʠʪʘʮʠʦʥ-

ʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʢʘʢ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʪʠʢ, ʢʦʪʦ-

ʨʳʡ ʚʣʘʜʝʝʪ ʪʘʢʠʤ  ʠʩʢʫʩʩʪʚʦʤ, ʢʘʢ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʅʘ ʨʠʩ. 1.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʈ.ʐʝʥʥʦʥʦʤ [46, 144].  

 

ʈʠʩ.1.5.  ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ 

ʊʘʢʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʤʦʜʝʣʠ 

ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ 

ʊʨʘʥʩʣʷʮʠʷ ʤʦʜʝʣʠ 

 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ  
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ɺ ʢʘʞʜʦʤ ʮʠʢʣʝ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. 

1. ̅ ͙͍ͦͪͣͯͪͦ͊͟͡ ͔ͨͪͦ͋ͣ͡· 

ɿʜʝʩʴ ʧʨʦʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝ-

ʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ, ʬʦʨʤʫʣʠʨʦʚʢʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʝʨʘʨ-

ʭʠʠ ʮʝʣʝʡ ʠ ʧʦʜʟʘʜʘʯ. ʀʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʵʪʘʧʘ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʝ ʩʦʜʝʨʞʘ-

ʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʦʩʪʨʦʝʥʠʝ ʧʦʣʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʠʣʠ ʩʠʩʪʝʤʳ. 

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʩʝʭ ʝʛʦ ʘʩʧʝʢʪʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ ʦʯʝʥʴ ʚʘʞʥʦ ʧʦʥʠʤʘʥʠʝ ʜʝʪʘʣʝʡ, ʧʦʵʪʦʤʫ ʥʘʜʦ  

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ  ʩ ʵʢʩʧʝʨʪʘʤʠ, ʣʠʙʦ ʙʳʪʴ ʭʦʨʦʰʠʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʢʦʥ-

ʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʚʷʟʘʥʘ ʚʝʩʴʤʘ ʪʝʩʥʦ  ʩ ʜʨʫʛʠ-

ʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʠ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʜʘʯʠ, ʥʦ   ʧʨʠ 

ʵʪʦʤ ʟʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʯʘʩʪʥʳʝ ʟʘʜʘʯʠ.  

ʈʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ,r 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʨʷʜʘ ʵʪʘʧʦʚ (ʩʤ. ʨʠʩ.1.6).  
 

 

 
ʈʠʩ. 1.6. ʉʦʜʝʨʞʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ 

 

ʇʝʨʚʳʡ ʠ ʩʘʤʳʡ ʨʝʰʘʶʱʠʡ ʰʘʛ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʡ ʤʦ-

ʜʝʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʝʝ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʦʟ-

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʉʠʩʪʝʤʥʦʝ ʨʘʩʩʤʦʪ-

ʨʝʥʠʝ ʩʫʱʥʦʩʪʠ ʧʨʦ-

ʙʣʝʤʳ 

ʇʦʩʪʨʦʝʥʠʝ ʝʜʠʥʦʡ ʢʦʥ-

ʮʝʧʮʠʠ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤʳ 

ʉʠʩʪʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ 

¶ ʆʙʦʩʥʦʚʘʥʠʝ ʩʫʱ-

ʥʦʩʪʠ ʠ ʤʝʩʪʘ ʠʩ-

ʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝ-

ʤʳ; 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʩʠʩʪʝʤʳ; 

¶ ʆʧʨʝʜʝʣʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞ-

ʜʫ ʬʘʢʪʦʨʘʤʠ. 

¶ ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢ-

ʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʨʝʰʝ-

ʥʠʷ ʧʨʦʙʣʝʤʳ; 

¶ ʆʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʡ, 

ʟʘʜʘʯ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝ-

ʤʳ; 

¶ ʈʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʠ 
ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤʳ (ʫʧʨʘʚʣʷʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ) 

¶ ʉʠʩʪʝʤʥʘʷ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʷ (ʩʪʨʫʢʪʫʨʠʟʘ-

ʮʠʷ) ʟʘʜʘʯ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ; 

¶ ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʝʪʦʜʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ɺʳʙʦʨ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ. 
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ʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʮʝʣʝʡ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟ-

ʜʝʣʝʥʠʝ ʮʝʣʦʛʦ ʥʘ ʯʘʩʪʠ: ʟʘʜʘʯ ï ʥʘ ʧʦʜʟʘʜʘʯʠ, ʮʝʣʝʡ ï ʥʘ ʧʦʜʮʝʣʠ ʠ ʪ.ʜ. ɽʩ-

ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʘ ʧʨʘʢʪʠʢʝ,  ʪʦ ʦʥ ʧʨʠʚʦʜʠʪ ʢ ʠʝʨʘʨʭʠʯʝʩʢʠʤ 

ʜʨʝʚʦʚʠʜʥʳʤ ʩʪʨʫʢʪʫʨʘʤ (ʪ.ʝ. ʧʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʮʝʣʝʡ).  

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʙʦʣʝʝ ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʢʘʪʝʛʦʨʠʷʭ ʮʝʣʝʡ ʚ ʠʤʠʪʘʮʠʦʥ-

ʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ: ʧʨʝʜʩʢʘʟʘʥʠʝ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ, ʦʮʝʥʢʘ, ʦʧʪʠ-

ʤʠʟʘʮʠʷ ʠ ʜʨ.  ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʦʚʦʜʷʪʩʷ ʩ  ʨʘʟʥʦʦʙʨʘʟ-

ʥʤrʠ ʮʝʣʷʤʠ:  

¶ ʧʨʦʛʥʦʟ ï ʢʨʠʪʠʢʘ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠ ʥʝʢʦʝʤ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʩʦ-

ʯʝʪʘʥʠʠ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʡ;  

¶ ʩʨʘʚʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ ï ʩʨʘʚʥʝʥʠʝ ʩʦʧʝʨʥʠʯʘʶʱʠʭ ʩʠʩʪʝʤ, ʨʘʩʩʯʠ-

ʪʘʥʥʳʭ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʬʫʥʢʮʠʠ, ʣʠʙʦ ʞʝ ʥʘ ʩʨʘʚʥʝʥʠʝ 1-ʛʦ ʠ 

ʙʦʣʝʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʘʙʦʯʠʭ ʧʨʠʥʮʠʧʦʚ ʣʠʙʦ ʤʝʪʦʜʠʢ;  

¶ ʚʳʷʚʣʝʥʠʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ï ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʚʫʤʷ ʠʣʠ ʙʦʣʝʝ ʜʝʡʩʪʚʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦ-

ʥʳ, ʠ ʦʪʢʣʠʢʦʤ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ; 

¶ ʘʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ï ʦʙʥʘʨʫʞʝʥʠʝ ʠʟ ʯʫʪʴ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʨʘʙʦ-

ʪʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʪʝʭ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʩʝ ʧʦ-

ʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ;  

¶ ʦʮʝʥʢʘ ï ʦʧʨʝʜʝʣʝʥʠʝ, ʢʘʢ ʙʫʢʚʘʣʴʥʦ ʩʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʪʘʥʝʪ ʧʦʜʭʦʜʠʪʴ ʥʝʢʠʤ ʢʦʥʢʨʝʪʥʳʤ ʘʩʧʝʢʪʘʤ;  

¶ ʦʧʪʠʤʠʟʘʮʠʷ ï ʢʦʥʢʨʝʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʯʝʪʘʥʠʷ ʨʘʙʦʪʘʶʱʠʭ ʚʝʣʠ-

ʯʠʥ ʠ ʠʭ ʧʨʠʯʠʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʠʣʫʯʰʠʡ ʦʪʢʣʠʢ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ; 

¶ ʜʝʤʦʥʩʪʨʘʮʠʷ ï ʧʦʢʘʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʜʝʣʠ ʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʩʠʩʪʝʤʳ.  

 нΦ ˻͔͔͔͙͔ͨͪ͒ͤ͡ ͎͙ͪ͊ͤͼ 

ʃʦʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʧʨʦʙʣʝʤʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʩʠʩʪʝʤʳ ʠ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʪ.ʝ. ʚʳʜʝʣʝʥʠʝ ʩʠʩʪʝʤ rʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʳʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ.  

ɺ ʢʘʞʜʦʡ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʢʦʤʙʠʥʘʮʠ ̫ʩʦʩʪʘʚʣʷʶʱʠʭ  

ʢʘʢ ʧʝʨʝʤʝʥʥʳʝ, ʧʘʨʘʤʝʪʨʳ, ʢʦʤʧʦʥʝʥʪʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʛ-

ʨʘʥʠʯʝʥʠʷ, ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ (ʘʩʧʝʢʪʳ).   

ʇʨʠ ʦʧʠʩʘʥʠʠ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʮʝʩʩʦʚ,  ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩ-

ʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʝʨʝʤʝʥʥʳʝ  ʤʦʜʝʣʠ. ʇʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʝʣʠʯʠ-

ʥʳ, ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʝ-
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ʤʝʥʥʳʭ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚʠʜʦʤ 

ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ.  

ʂʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʩʯʠʪʘʶʪ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 

ʩʠʩʪʝʤʫ. ʀʥʦʛʜʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʯʠʪʘʶʪ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʠʣʠ ʝʝ 

ʧʦʜʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʛʨʫʧʧʘ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʝʢʦʪʦʨʦʡ ʬʦʨʤʦʡ ʨʝʛʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʣʠ ʚʟʘʠʤʦ-

ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʠʩʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʢʦʤʧʦʥʝʥʪʳ ʠʣʠ ʞʝ ʚʳʨʘʞʘʶʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. ʕʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦ ʧʨʠʨʦʜʝ ʷʚʣʷʶʪʩʷ ʣʠʙʦ ʜʝʪʝʨ-

ʤʠʥʠʩʪʩʢʠʤʠ, ʣʠʙʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ.  

ʆʛʨʘʥʠʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʧʨʝʜʝʣʳ ʠʟʤʝʥʝ-

ʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ ʠʭ ʠʟʤʝʥʝʥʠʡ. ʆʥʠ 

ʤʦʛʫʪ ʚʚʦʜʠʪʴʩʷ ʣʠʙʦ ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʣʠʙʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʩʘʤʦʡ ʩʠʩʪʝʤʦʡ 

ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʩʫʱʠʭ ʝʡ ʩʚʦʡʩʪʚ.  

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ (ʬʫʥʢʮʠʷ ʢʨʠʪʝʨʠʷ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʯʥʦʝ ʦʪʦ-

ʙʨʘʞʝʥʠʝ ʮʝʣʝʡ ʠʣʠ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʘʚʠʣ ʦʮʝʥʢʠ ʠʭ ʚʳʧʦʣ-

ʥʝʥʠʷ. ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʳʤ ʦʧʨʝʜʝ-

ʣʝʥʠʝʤ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʩ ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʳ ʩʦʠʟʤʝʨʷʪʴʩʷ ʧʨʠʥʠʤʘʝʤʳʝ ʨʝ-

ʰʝʥʠʷ (ʩʤ.ʧʨʝʜʳʜʫʱʠʡ ʵʪʘʧ).  

оΦ ͙͍̅ͦͪͣͯͪͦ͊͟͡ ͙ ͪ͊ͪ͊͋ͦͭ͊͘͟ ͔͙ͣͦ͒͡ 

ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠ ʬʦʨʤʘʣʠʟʘʮʠʶ 

ʧʦʩʪʨʦʝʥʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ. 

3.1. ʅʘ ʵʪʦʤ ʩʪʘʜʠʠ ʨʘʙʦʪʳ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʦʣʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ (ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ) ʤʦʜʝʣʴ ï ʵʪʦ ʘʙʩʪʨʘʢʪʥʘʷ ʤʦʜʝʣʴ, 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʩʚʦʡʩʪʚʘ ʝʝ ʵʣʝʤʝʥʪʦʚ ʠ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʧʨʠʩʫʱʠʝ ʩʠʩʪʝʤʝ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʣʷ ʜʦʩ-

ʪʠʞʝʥʠʷ ʮʝʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʩʪʨʦʝʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʜʝʢʦʤʧʦʟʠʮʠʶ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʚr ʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪ,  ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʜʩʠʩʪʝʤ (ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʩʦʩʪʘʚʘ). ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ 

ʤʦʜʝʣʴ ï ʵʪʦ ʣʦʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʧʨʦʙʣʝʤʳ.  

ɻʣʘʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʪʦʛʦ ʰʘʛʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʥʘʩʪʦʷʱʝʡ ʩʠʩ-

ʪʝʤʳ ʢ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʬʦʨʤʫʣʠʨʦʚʢʘ ʚʩʝʦʙʱʝʛʦ 

ʧʣʘʥʘ ʤʦʜʝʣʠ. ɺ ʵʪʦʤ ʰʘʛʝ ʧʨʠʚʦʜʠʪʩʷ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
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ʝʝ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʪʝʨʤʠʥʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷ-

ʪʠʡ.  

ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʤ ʰʘʛʝ ʷʚʣʷʝʪʩʷ ʠʟʙʨʘʥʥʳʡ ʤʝʪʦʜ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ. ɽʩʣʠ  ʬʦʨʤʠʨʫʶʪ ʤʘʣʳʝ ʤʦʜʝʣʠ, ʪʦ ʵʪʦʪ ʰʘʛ ʩʦʚʤʝʱʘʝʪʩʷ ʩ 

ʰʘʛʦʤ ʩʦʩʪʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʥʘ 

ʢʦʪʦʨʦʤ  ʫʪʦʯʥʷʝʪʩʷ ʩʧʦʩʦʙ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ. ʇʦʩʪʨʦʝʥʠʝ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʦʡ ʤʦʜʝʣʠ ʥʘʩʪʫʧʘʝʪ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʥʘʨʫʞʥʦʡ ʩʨʝʜʳ, ʥʘ ʙʘʟʝ 

ʮʝʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʫʙʝʞʠ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʚʳ-

ʜʚʠʛʘʶʪʩʷ ʛʠʧʦʪʝʟʳ ʠ ʫʢʨʝʧʣʷʶʪʩʷ ʚʩʝ ʜʦʟʚʦʣʝʥʠʷ (ʧʨʝʜʧʦʣʦʞʝʥʠʷ), ʢʘʢʠʝ 

ʥʫʞʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʦʙʩʫʞʜʘʝʪʩʷ ʩʪʝʧʝʥʴ ʜʝʪʘʣʠ-

ʟʘʮʠʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ.    

ʅʘʡʪʠ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʯʘʩʪʝʡ. ʆʧ-

ʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʫ ʠ ʦʪ ʮʝʣʠ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʚ ʩʤʳʩʣʝ ʩʬʦʨʤʫʣʠ-

ʨʦʚʘʥʥʦʡ ʪʨʫʜʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ (ʚʳʧʦʣʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʡ 

ʘʥʘʣʠʟ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ), ʚʳʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤ r(ʩʦʩʪʘʚʣʷʝʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ), 

ʧʨʠʚʦʜʠʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺʳʜʝʣʝʥʠʝ ʧʦʜʩʠʩʪʝʤ ʣʠʙʦ ʜʝʢʦʤ-

ʧʦʟʠʮʠʷ ʩʠʩʪʝʤʳ (ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ) ï ʵʪʦ ʧʨʦʮʝʜʫʨʘ ʘʥʘʣʠʟʘ.  ʉʦ-

ʩʪʘʚʣʷʶʱʠʝ ʪʘʢʦʚʦʡ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʬʨʘʛʤʝʥ-

ʪʦʤ ʚ ʩʠʩʪʝʤʝ, ʘ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ ʦʭʨʘʥʷʝʪ ʧʨʠ 

ʵʪʦʤ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʈʘʟʨʝʰʝʥʦ ʩʦʩʪʘʚʠʪʴ ʤʥʦʛʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʭʝʤʫ, ʧʨʦʷʩʥʷʶʱʘʷ ʩʧʝʮʠʬʠʢʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʢʘʢʠʝ ʧʨʦʠʩʪʝʢʘʶʪ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ, ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʘʡʪʠ, ʢʘ-

ʢʠʝ ʙʫʜʫʪ ʚʳʥʝʩʝʥʳ ʚʦ ʚʥʝʰʥʶʶ ʦʙʩʪʘʥʦʚʢʫ, ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ ʙʫʜʫʪ ʚʚʝʜʝʥʳ 

ʚ ʤʦʜʝʣʴ ʠ ʢʘʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʘʥʦʚʣʝʥʳ ʤʝʞʜʫ ʥʠʤʠ.   

ʀʪʘʢ, ʚʥʘʯʘʣʝ ʥʘʭʦʜʠʪʩʷ ñʵʣʝʤʝʥʪʘʨʥoʩʪʴò ï ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʦʝ ʜʝʨʝʚʦ ʮʝʣʝʡ, ʩʪʨʦʠʪʩʷ ʫʧʨʦʱʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʦʜʝʣʠ. ɼʘʣʝʝ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʝʧʝʥʥʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ çʦʪ ʧʨʦ-

ʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫè. ʉʥʘʯʘʣʘ ʩʪʨʦʠʪʩʷ ʧʨʦʩʪʘʷ ʤʦʜʝʣ,ɹ ʟʘʪʝʤ ʦʥʘ ʫʩʣʦʞʥʷʝʪ-

ʩ.̫ ɿʜʝʩʴ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʥʮʠʧ ʠʪʝʨʘʪʠʚʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ (ʠʝʨʘʨʭʠ-

ʯʝʩʢʠʡ ʤʝʪʦʜ), ʢʦʛʜʘ ʧʦ ʤʝʨʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦ ʤʦʜʝʣʠ, ʚ ʭʦʜʝ ʝʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʤʦʜʝʣʴ ʤʝʥʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ, ʣʠʙʦ ʠʩʢʣʶʯʝ-

ʥʠʷ ʥʝʢʦʪʦʨʳʭ ʝʸ  ʵʣʝʤʝʥʪʦʚ ʠ/ʠʣʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ.  
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ʂʘʢ ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢ ʝ yʫʧʨʦʱʝʥʥʦʤʫ (ʧʨʠʙʣʠʞʝʥʥʦʤʫ) 

ʦʧʠʩʘʥʠʶ? ʋʧʨʦʱʝʥʠʝ, ʧʨʠʙʣʠʞʝʥʠʝ ï ʦʩʥʦʚʥʦʡ ʧʨʠʝʤ ʣʶʙʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ. ʀʟʙʨʘʥʥʳʡ ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ 

ʦʪ ʥʝʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ, ʠʟ-ʟʘ ʘʩʧʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʦʡ ʩʠʩ-

ʪʝʤ,r ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʯʝʪʘ  ʠʥʬʦʨʤʘʮʠʠ.  

ʇʦʜ ʫʧʨʦʱʝʥʠʝʤ (ʧʨʠʙʣʠʞʝʥʠʝʤ) ʧʦʥʠʤʘʝʪʩʷ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʥʝʩʫʱʝ-

ʩʪʚʝʥʥʳʤʠ ʜʝʪʘʣʷʤʠ, ʣʠʙʦ ʧʨʠʥʷʪʠʝ ʜʦʛʘʜʦʢ o ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʭ ʩʦʦʪʥʦʰʝ-

ʥʠʷʭ (ʢ ʧʨʠʤʝʨʫ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ o ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥ-

ʥʳʤʠ). ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʳʜʚʠʛʘʶʪʩʷ ʛʠʧʦʪʝʟʳ, ʜʦʛʘʜʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʧʝʨʝʤʝʥʥʳʤʠ ʩʠʩʪʝʤʳ.  

ʀʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʙʦʨʘ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʮʠʷ, ʦʥʘ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʘʯʝʩʪʚʘ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ, ʦʜʥʘʢʦ ʥʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʚ ʪʘʢʦʡ ʞʝ ʬʦʨʤʝ ʠ ʩʪʦʣʴ ʧʦʜʨʦʙʥʦ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʨʝʘʣʴʥʦʡ 

ʩʠʩʪʝʤʝ.  

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʜʩʠʩʪʝʤ ʧʨʠʩʪʫʧʘʝʤ ʢ ʠʭ ʩʦʝʜʠʥʝʥʠʶ ʠ 

ʦʙʲʝʜʠʥʝʥʠʶ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ. ɺ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʨ-

ʨʝʢʪʥʦ ʦʪʨʘʞʝʥʦ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʂʦʤʧʦʟʠʮʠʷ ʝʩʪʴ ʦʧʝʨʘʮʠʷ ʩʠʥʪʝʟʘ, ʘʛ-

ʨʝʛʠʨʦʚʘʥʠʝ (ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʩʚʦʜʠʪʩʷ ʢ ɻʣʝ-

ʤʝʥʪʘʨʥʦʡ ʩʙʦʨʢʝ ʢʦʤʧʦʥʝʥʪʦʚ). ɺ ʭʦʜʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʦʪ-

ʥʦʰʝʥʠʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ (ʢ ʧʨʠʤʝʨʫ, ʫʪʦʯʥʷʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʧʨʠʚʦʜʠʪ-

ʩ ̫ʦʧʠʩʘʥʠʝ ʦʪʥʦʰʝʥʠʡ, ʫʧʦʨʷʜʦʯʝʥʠʝ ʠ ʜʨ.).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʪʨʦʝʥʦ ʥʘ ʩʦʯʝʪʘʥʠʠ ʦʧʝ-

ʨʘʮʠʡ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ: ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʧʦʜʩʠʩʪʝʤ, ʫʩʪʘ-

ʥʦʚʣʝʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʜʩʠʩʪʝʤʘʤʠ, ʵʣʝʤʝʥʪʘʤʠ (ʧʦʩʪʨʦʝ-

ʥʠʝ ʤʦʜʝʣʠ ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʝʡ); ʧʨʠʥʷʪʠʝ ʛʠʧʦʪʝʟ ʠ ʜʦʧʫʱʝʥʠʡ, ʬʠʟʠʯʝʩʢʘʷ 

ʩʭʝʤʘʪʠʟʘʮʠʷ, ʠʥʘʯʝ ʛʦʚʦʨʷ,  ʧʦʩʪʨʦʝʥʠʝ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ 

ʚʩʝʭ ʧʦʜʩʠʩʪʝʤ ʠ ʩʚʷʟʝʡ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  BPwin, Erwin, Rational Rose, CASE ɸʥʘ-

ʣʠʪʠʢ, ARIS Toolset ʠ ʜʨ., ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʢʦʥʪʝʢʩʪʥʫʶ ʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʫʶ ʜʝʢʦʤʧʦʟʠʮʠʶ ʩʠʩʪʝʤʳ, ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʪʦ-

ʢʦʚ, ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʧʦʩʪʨʦʠʪʴ ʜʠʘʛʨʘʤʤʳ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè. 

3.2. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʦʩʪʨʦʝʥʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʠʣʠ ʘʧʧʘʨʘʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠ ʮʝʣʠ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʦʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʣʠ ʠʤʠʪʘʮʠʦʥ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʜʠʩ-
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ʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ, ʤʫʣʴʪʠʘʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ, 

ʢʦʛʥʠʪʠʚʥʦʝ, SIE ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ). ɺ ʨʘʤʢʘʭ ʚʳʙʨʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʦʚʦ-

ʜʠʪʩʷ  ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʝ-

ʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.   

ʇʨʦʮʝʩʩ ʬʦʨʤʘʣʠʟʘʮʠʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʨʘʙʦʪ: 

¶ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʬʦʨʤʘʣʠʟʘʮʠʠ;  

¶ ʩʦʩʪʘʚʣʝʥʠʝ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʫʨʦʚʥʷ ʝʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ:  

¶ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ (ʵʪaʧ 2) ï ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ;  

¶ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ (ʵʪaʧ 3) ï ʬʦʨʤʘʣʴʥʘʷ ʤʦʜʝʣʴ;  

¶ ʧʨʦʛʨʘʤʤʥʳʡ (ʵʪʘʧ 4) ï ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ.  

ʂʘʞʜʳʡ ʫʨʦʚʝʥʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ 

ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʠ ʩʧʦʩʦʙʘʤʠ ʦʧʠʩʘʥʠʷ ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʮʝʩʩʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ.  

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ï ʵʪʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ 

ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ (ʠʣʠ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ) ʥʘ ʥʝʬʦʨʤʘʣʴ-

ʥʦʤ ʷʟʳʢʝ. ʅʝʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, 

ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ 

ʷʟʳʢʝ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʙʣʠʮʳ, ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ ʠ ʪ.ʜ. 

ʅʝʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʩʘʤʠʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

(ʧʨʠ ʤʦʜʠʬʠʢʘʮʠʠ, ʧʨʦʚʝʨʢʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʠ ʪ.ʜ.), ʪʘʢ ʠ ʜʣʷ ʚʟʘʠʤʦ-

ʧʦʥʠʤʘʥʠʷ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʜʨʫʛʠʭ ʧʨʦʬʠʣʝʡ.  ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʦ-

ʜʝʨʞʠʪ ʠʩʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʪʠʢʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ 

ʬʦʨʤʘʣʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʠ ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʜʣʷ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʝʪʦʜʦ-

ʣʦʛʠʶ ʠ ʪʝʭʥʦʣʦʛʠʶ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʩʪʨʦʛʦʛʦ ʠ ʧʦʜʨʦʙʥʦʛʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ. 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ  ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʜʭʦʜʠʪ ʢ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʝ. ʅʘʙʣʶʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʭʝʤ (ʢʦʥʮʝʧʮʠʡ) ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʩʪʨʫʢ-

ʪʫʨʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʰʣʠ ʚ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 

ʊʘʢʠʝ  ʪʘʙʣʠʮʳ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʩʭʦʜʷʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʥʷʪʠʡ ʦʙ ʠʟʫʯʘʝʤʳʭ 

ʧʨʦʮʝʩʩʘʭ  ʠ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʨʘʟʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʪʝʦʨʠʠ. ʆʪʩʶʜʘ  

ʤʥʦʞʝʩʪʚʦ ʩʭʝʤ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʪʨʫʜʥʦʩʪʠ ʦʪʙʦʨʘ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʦʧʠʩʘ-
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ʥʠʡ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʠ: ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

ʠ ʜʨ.    

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ  ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠ ̫

ʚ ʧʨʦʛʨʘʤʤʫ ï ʠʤʠʪʘʪʦʨ, ʧʦʩʪʨʦʝʥʥʫ  ʁʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦʨʦʡ ʤʝʪʦʜʠ-

ʢʦʡ ʚ ʩʨʝʜʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʭʝʤʘ 

ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ: ʩʦʜʝʨʞʘʪʝʣʴ-

ʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʬʦʨʤʘʣʴʥʫʶ ʤʦʜʝʣʴ, ʧʦʩʣʝ ʯʝʛʦ ʚʥʦʩʷʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʚ ʤʝʪʦʜʠʢʫ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʵʪʘʧʘ ʬʦʨʤʘʣʠʟʘʮʠʠ ï ʜʘʪʴ ʬʦʨ-

ʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʩʚʦʙʦʜʥʦʝ ʦʪ ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʠʤʝʶʱʝʡʩʷ ʚ ʩʦʜʝʨʞʘʪʝʣʴʥʦʤ ʦʧʠʩʘʥʠʠ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

 ʎʝʣʴ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ï ʧʦʩʪʨʦʠʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʢʘʢʠʭ-ʣʠʙʦ ʫʨʘʚʥʝʥʠʡ (ʣʠʥʝʡʥʳʭ, ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʳʭ, ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠ ʜʨ.). 

ʎʝʣʴ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ï ʧʦʣʫʯʠʪʴ 

ʬʦʨʤʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʣoʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʪ.ʝ. ʘʣʛʦʨʠʪʤʦʚ 

ʧʦʚʝʜʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʪʨʘʟʠʪʴ ʥʘ ʫʨʦʚʥʝ ʤʦʜʝʣʠʨʫʶ-

ʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʠʣʠ ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ 

ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʫʨʦʚʥʝ ʬʦʨʤʘʣʠʟʘʮʠʠ ʵʪʦ ʧʦʩʪʨʦʝʥʠʝ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ çʧʨʦʛʨʘʤʤ rï ʠʤʠʪʘʪʦʨʘè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦ-

ʨʦʡ ʤʝʪʦʜʠʢʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʷʟʳʢʦʚ ʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠ.̫ ɺr ʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʠʤʠʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ.   

4. ˽ ͎͍ͦ͒ͦͭͦ͊͟ ͒͊ͤͤ·ͻ 

ɺʢʣʶʯʘʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʩʧʝʮʠʬʠʢʘʮʠʶ ʠ ʩʙʦʨ ʜʘʥʥʳʭ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʦʜʝʣʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʮʝ-

ʥʠʚʘʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʝʯʥʳʭ ʮʝʣʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʥʘʙʦʨʘ ʵʢʟʦʛʝʥʥʳʭ ʠ ʵʥʜʦʛʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ; ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʠʭ ʩʪʨʫʢʪʫʨ; ʬʦʨʤʫʣʠʨʦʚʢʘ ʠʩʭʦʜʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ, ʦʛ-
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ʨʘʥʠʯʝʥʠʡ. ʉʧʝʮʠʬʠʢʘʮʠʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʝʦʨʠʠ, 

ʩʧʝʮʠʘʣʴʥʳʝ ʟʥʘʥʠʷ, ʠʥʪʫʠʮʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. 

ɺ ʧʦʜʛʦʪʦʚʢʫ ʜʘʥʥʳʭ ʚʭʦʜʠʪ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʪʨʘʩʩʠʨʦʚʢʫ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʤʦʞʥʦ ʚʧrʦʣʥʷʪʴ ʥʘ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʪʦ ʧʨʝʜʩʪʦʷʱʝʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʘ ʨʝʘʣʴʥʦʤ ʧʦʪʦʢʝ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ 

ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ  ʪʦʯʥʦʩʪʴ ʧʦʣʫ-

ʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ ʧʝʨʝʜ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʠʤʠʪʘʮʠʦʥ-

ʥʦʡ ʤʦʜʝʣʠ ʚʩʪʘʶʪ ʜʚʘ ʚʦʧʨʦʩʘ: ʛʜʝ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʪʴ ʠ ʩʦʙʨʘʪʴ ʠʩ-

ʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʠ ʢʘʢ ʦʙʨʘʙʦʪʘʪʴ ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʞʠʟʥʝʥʥʦʡ ʩʠʩ-

ʪʝʤʝ.  

 ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ:  

¶ ʠʟ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʬʠʟʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ);  

¶ ʠʟ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʠʩʪʝʤʫ (ʬʠʥʘʥʩʦʚʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʜʘʥʥʳʝ ʦʪʯʝʪʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʙʦʨʥʠʢʠ,  ʢ 

ʧʨʠʤʝʨʫ, ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʜʨ.);  

¶ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ. 

ɹʳʚʘʝʪ ʪʘʢ, ʯʪʦ ʜʣʷ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʫʞʥʦ ʚʝʩʪʠ  

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ, ʘʧʨʠʦʨʥʳʡ ʩʠʥʪʝʟ ʜʘʥʥʳʭ, ʥʘʪʫʨʥʳʝ ʦʧʳʪʳ ʥʘ ʤʦʜʝʣʠ-

ʨʫʝʤʦʡ ʩʠʩʪʝʤʝ ʣʠʙʦ ʥʘ ʝʝ ʧʨʦʪʦʪʠʧʘʭ, ʘ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʠʤʝʶʪ ʚʩʝ ʰʘʥʩʳ ʥʝ ʙʳʪʴ, ʘ ʤʦʜʝʣʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʠʩʢʣʶʯʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠ ʪʦʛʜʘ  ʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʪʨʫʜʦʝʤʢʦʩʪʠ (ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʕɺʄ) ʘʣʛʦʨʠʪʤʦʚ. ʂ ʪʘʢʠʤ ʩʧʦʩʦ-

ʙʘʤ ʦʪʥʦʩʷʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʙʱʝʤ ʦʙʟʦʨʝ ʧʨʦʙʣʝʤʘ-

ʪʠʢʠ, ʘʥʢʝʪʠʨʦʚʘʥʠʠ, ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʠ, ʙʦʣʴʰʦʤ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ 

ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ.  

ɺʪʦʨʦʡ ʚʦʧʨʦʩ ʩʚʷʟʘʥ ʩ ʧʨʦʙʣʝʤʘʤʠ  ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʜʣʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʵʬʬʝʢʪʠʚʥʳʤ ʘʧʧʘʨʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʪ.ʝ. ʪʘʢʠʭ 

ʩʠʩʪʝʤ, ʜʠʥʘʤʠʢʘ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ: ʚʭʦʜʥʳʝ (ʣʠʙʦ 

ʚʳʭʦʜʥʳʝ)  ʧʝʨʝʤʝʥʥʳʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʚʝʢ-

ʪʦʨʳ, ʬʫʥʢʮʠʠ, ʩʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʷʚʣʷʶʪʩʷ ʣʠʰʥʠʝ 

ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʠʥʪʝʟʦʤ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ ʟʘ-

ʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ, ʜʠʩʧʝʨʩʠʡ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʪ.ʧ.) ʜʣʷ ʘʥʘ-
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ʣʠʟʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʠ  ʘʥʘʣʠʟʝ ʠ ʩʙʦʨʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʚʷʟʘʥʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʠʜʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʦʮʝʥ-

ʢʦʡ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʵʪʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʨʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʧʦʜʙʦʨʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠʩʧʦʣʴʟʫʶʪ ʠʟʚʝʩʪʥʳʝ ʧʨʠʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘ-

ʪʠʩʪʠʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʡ ʠ ʧʨʦʚʝʨʢʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʝʚ ʩʦʛʣʘʩʠʷ, 

ʩʦʛʣʘʩʫʶʪʩʷ ʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩ ʠʟʚʝʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ.  

5Φ ́ͪ͊ͤͫ͡Ύͼ͙Ύ ͔͙ͣͦ͒͡ 

ʊʨʘʥʩʣʷʮʠʷ ʤʦʜʝʣʠ ï ʵʪʦ ʧʝʨʝʚʦʜ ʤʦʜʝʣʠ ʩʦ ʩʧʝʮʠʘʣʴʥʳʭ ʠʤʠʪʘʮʠʦʥ-

ʥʳʭ ʷʟʳʢʦʚ ʠʣʠ ʷʟʳʢʘ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ 

ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʤʦʜʝʣʠ. ɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ, ʪ.ʝ. ʩʪʨʦʠʪʩʷ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʦʜʠʪʩʷ ʦʪ-

ʣʘʜʢʘ  ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ. 

6. ˻ ͼ͔ͤ͊͟ ͔͍͙͊͒͊ͭͤͦͫͭ͟ ό͍͔͙ͪͺ͙͊͟ͼ͙Ύ ͙  ͍ ͙͊͒͊͡ͼ͙Ύ) 

ɺʝʨʠʬʠʢʘʮʠʷ ï ʵʪʦ ʫʩʪʘʥʦʚʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʬʦʨʤʘʣʴʥʦʝ, ʣʠʙʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʝʝ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʥʘ ʕɺʄ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʪʩʷ ʠʩʧʳʪʘʥʠʝ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ, 

ʧʨʦʚʝʨʢʘ ʤʦʜʝʣʠ, ʢʦʤʧʣʝʢʩʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʘʜʝʢ-

ʚʘʪʥʦʩʪʴ ʦʙʲʝʢʪʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɺʘʣʠʜʘʮʠʷ ï ʵʪʦ ʦʮʝʥʢʘ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠʤʠʪʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ. 

ʇʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ  ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʕɺʄ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦ-

ʜʠʪʴ ʠʩʧʳʪʘʥʠʷ ʜʣʷ  ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʠ. ɺ ʧʝʨʠʦʜʝ ʠʩʧʳʪʘʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩ-

ʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ (testing) ï ʧʣʘʥʠʨʫʝʤʳʡ ʠʪʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʥʘ-

ʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʜʜʝʨʞʢʫ ʦʧʝʨʘʮʠʡ ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʚʘʣʠʜʘʮʠʠ ʠʤʠʪʘʮʠʦʥ-

ʥʳʭ ʤʦʜʝʣʝʡ ʠ ʜʘʥʥʳʭ.   

ɽʩʣʠ ʚ ʩʣʫʯʘʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʦʮʝʜʫʨ ʤʦʜʝʣʴ ʦʢʘʞʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʜʣʠʥʥʦʡ, ʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʢʘʣʠʙʨʦʚʢʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

(ʚ ʤʦʜʝʣʠʨʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʚʩʪʨʘʠʚʘʶʪʩʷ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ) ʩ 

ʮʝʣʴʶ ʩʥʘʙʞʝʥʠʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ. ɺ ʙʦʣʝʝ ʪʨʫʜʥʳʭ ʩʣʫʯʘʷʭ ʜʦʩʪʠʞʠ-

ʤ  rʙʦʣʴʰʠʝ ʠʪʝʨʘʮʠʠ ʥʘ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ ʩ ʮʝʣʴʶ ʩʥʷʪʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʦʜʝʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ ʠʣʠ ʜʦʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 
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ʅʘʣʠʯʠʝ ʦʰʠʙʦʢ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ ʚʦʟʚʨʘʱʘʝʪ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʷ ʥʘ ʵʪʘʧ ʩʦʟʜʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʤʦʞʝʪ 

ʙʳʪʴ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʫʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ, ʯʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʦʙʲʝʢʪʫ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʬʦʨʤʘ-

ʣʠʟʘʮʠʠ ʦʢʘʟʘʣʩʷ ʚʝʩʴʤʘ ʥʝʫʜʘʯʥʳʤ, ʪʦ ʜʦʣʞʥʦ ʧʦʚʪʦʨʠʪʴ ʵʪʘʧ ʩʦʟʜʘʥʠʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ ʩʚʝʞʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ 

ʦʧʳʪʘ. ʅʘʢʦʥʝʮ, ʝʩʣʠ ʦʢʘʟʘʣʦʩʴ , ʯʪʦ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʤʘʣʘ, ʪʦ ʥʫʞʥʦ 

ʚʝʨʥʫʪʴʩʷ ʢ ʧʝʨʠʦʜʫ ʩʦʩʪʘʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʢʦʥʢʨʝʪʠʟʠ-

ʨʦʚʘʪʴ ʝʛʦ ʩ ʫʯʝʪʦʤ ʠʪʦʛʦʚ ʠʩʧʳʪʘʥʠʷ.  

7-8. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʠ ʪʘʢʪʠʯʝʩʢʦʝ ʧ͙͍͙͔͊ͤͪͦ͊ͤ͡  

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʠ ʪʘʢʪʠʯʝʩʢʦʝ  ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʤʘʰʠʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʥʳʡ ʧʣʘʥ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ʠ ʧʨʦʚʝʜʝʥʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ (çʧʨʦʛʦʥʳè ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʘʯʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ). ɿʜʝʩʴ ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ ʤʘʰʠʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ, ʘ ʪʘʢ-

ʞʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʤʦʜʝʣʠ, ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʭʦʜʥʳʤ ʜʘʥʥʳʤ.  

 9. ˽ͦ ͍ͫͭ͊ͤͦ͊͟ Ή͔͙͔͍ͫͨͪͣͤͭͦ͟. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩ ̫ʧʨʦ-

ʛʦʥ ʧʨʦʛʨʘʤʤʳ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʕɺʄ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠʣʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʦʩʪʨʦʝʥʥʦʡ 

ʤʦʜʝʣʠ.  ɿʜʝʩʴ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ; ʧʘʨʘʤʝʪʨʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʜʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʨʠ ʪʝʩ-

ʪʠʨʦʚʘʥʠʠ ʤʦʜʝʣʠ. ʇʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʤʦʜʝʣʠ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʢʘʢʠʝ-ʣʠʙʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘ ʥʝʚʝʨʥʳʝ ʚʭʦʜ-

ʥr ʝ ʜʘʥʥʳʝ, ʣʠʙʦ ʧʦʣʥʦʝ ʠʭ ʦʪʩʫʪʩʪʚʠʝ, ʥʘ ʥʝʚʝʨʥʳʝ ʜʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ. 

ɼʘʣʝʝ ʧʨʦʚʦʜʠʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦ-

ʜʝʣʠ. ʅʘ ʧʦʩʣʝʜʥʠʭ ʩʪʘʜʠʷʭ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩ-

ʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʠ ʪʘʢʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘ. ʆʨʛʘʥʠʟʘʮʠʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʠʤʠʪʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ ʩʯʠʪʘʝʪ ʚʳʙʦʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʪʦʛʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʜʠ ʵʪʦʛʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʦʩʦʙʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʡ, ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʠ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʧʳʪʘ ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟ-

ʤʦʞʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝ-

ʜʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʧʦʟʚʦʣʠʪʴ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ 
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ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʦʙʦʟʥʘʯʝʥʥʳʤ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʙʣʝʤʘʤ ʠ ʟʘʜʘ-

ʯʘʤ.  

10Φ ˢ͙ͤ͊͘͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ 

ʆʙʨʘʙʦʪʢʘ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʰʠʥʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ,  ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʚʳʚʦʜʦʚ ʦ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʧʨʦʙʣʝʤʳ. 

11Φ ˾͔͙͊͊͘͡ͼ͙Ύ ͙ ͔͙͍͙͔͒ͦͯͣͤͭͪͦ͊ͤ͟ 

ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ ʦ ʧʨʠʥʷʪʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦ 

ʦʪʨʘʟʠʪʴ ʧʨʦʮʝʩʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɸʥʘ-

ʣʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝ-

ʤʳ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʝʨʝʯʥʝʤ ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠ-

ʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʩɹʷ ʚ ʨʘʙʦʪʘʭ ʘʚʪʦʨʦʚ [46, 

60,  72, 106, 124].   
 

1.5. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ  
ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ  

 

ʆʩʥʦʚʥʳʝ ʩʪʘʜʠʠ ʠ ʵʪʘʧʳ ʚ ʩʪʘʜʠʷʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦ-

ʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʢʨʘʪʢʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ [10, 11, 21, 30, 43, 77, 136]: 

1. ʇʨʝʜʧʨʦʝʢʪʥʘʷ ʩʪʘʜʠʷ ï ʩʪʘʜʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ  

¶ ʪɻʘʧ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ;  

¶ ʪɻʘʧ ʨʘʟʨʘʙʦʪʢʠ  ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. 

2. ʉʪʘʜʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

¶ ʪɻʘʧ ʨʘʟʨʘʙʦʪʢʠ ʵʩʢʠʟʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ;  

¶ ʪɻʘʧ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

¶ ʪɻʘʧ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ; 

¶ ʪɻʘʧ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-

ʛʦ ʢʦʜʘ);  

¶ ʪɻʘʧ ʩʦʟʜʘʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

3. ʉʪʘʜʠʷ ʚʥʝʜʨʝʥʠʷ.   

4. ʇʝʨʠʦʜ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʧʝʨʠʦʜ.  
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ʕʪʠ ʩʪʘʜʠʠ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʨʠʤʝʥʠʤʳ ʪʘʢʞʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ, ʚ ʧʨʠʣʦʞʝʥʠʠ 

ʧʨʠʚʝʜʝʥʳ ʦʙʨʘʟʮʳ ʦʬʦʨʤʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʫʯʝʙʥʳʭ ʮʝʣʝʡ [ʧʨʠʣʦʞʝʥʠʝ 1]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʢʨʫʧʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ CASE-ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ ʵʪʘʧʘʭ ʘʥʘ-

ʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʴʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘ-

ʪʠʢʠ ʠ ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪ [29, 30, 142].  

ʎʝʣʴʶ ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤ-

ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʩʚʦʡʩʪʚ, ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʴʥʘʷ çʢʘʣʴʢʘè ʧʨʦʝʢʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʘʣʛʦʨʠʪʤʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ [10, 11, 77, 136, 142].  

ʉʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ  ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʚ ʊʨʝʪʴʶ 

ʅʦʨʤʘʣʴʥʫʶ ʌʦʨʤʫ, ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʛʝʥʝʨʘʮʠʶ ʩʭʝʤ ɹʘʟ rʜʘʥʥʳʭ ʠ ʦʧʠʩʘ-

ʥʠʡ ʬʦʨʤʘʪʦʚ ʬʘʡʣʦʚ ʥʘ ʫʨʦʚʥʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. 

ɺ ʪʘʙʣʠʮʝ 1.1 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ CASE- ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. ɿʜʝʩʴ ʧʨʠʚʝʜʝʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʪʠʭ ʩʨʝʜʩʪʚ, 

ʥʦʪʘʮʠʠ ʠ ʜʠʘʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʦʥʠ ʧʦʜʜʝʨʞʠʚʘʶʪ.  

ʕʪʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʝ ʠʣʠ ʠʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʨʫʢʦʚʦʜʷʱʠʝ ʫʢʘ-

ʟʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʠ ʚʳʙʦʨʘ ʧʨʦʝʢʪʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʰʘʛʦʚ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ, ʧʨʘʚʠʣʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ ʦʧʝ-

ʨʘʮʠʡ ʠ ʤʝʪʦʜʦʚ.   

ʊʘʙʣʠʮʘ 1.1. ʉʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʉʠʩʪʝʤʘ 

ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ 

ʇʨʦʠʟʚʦ-

ʜʠʪʝʣʴ 

ʇʆ 

ʅʦʪʘʮʠʷ 

DFD 

ʇʦʜʜʝʨʞʢʘ  

ʇʦʜʜʝʨʞʢʘ 

ʤʝʪʦʜʦʣʦʛʠʠ 
ʇʦʜʜʝʨʞʢʘ ʜʠʘʛʨʘʤʤ 

ʉʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

BPWin 
Logic 

Works 

ɻʝʡʥ-

ʉʘʨʩʦʥ 

IDEF0/SADT 

IDEF3/SADT 
ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ProKit 

*Workben

ch 

MDIS 
ɻʝʡʥ-

ʉʘʨʩʦʥ 

ʉʦʙʩʪʚʝʥʥʘʷ 

STRADIS 

ʇʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚ ʥʦʪʘʮʠʠ ɻʝʡʥʘ-

ʉʘʨʩʦʥʘ, ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ, ʩʪʨʫʢʪʫʨʥʳʝ 

ʢʘʨʪʳ  ʂʦʥʩʪʘʥʪʘʡʥʘ 

CASE. ɸʥʘ-

ʣʠʪʠʢ 
ʕʡʪʝʢʩ 

ɻʝʡʥ-

ʉʘʨʩʦʥ 

ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ɻʝʡʥ-

ʉʘʨʩʦʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʧʦʪʦ-

ʢʦʚ ʜʘʥʥʳʭ, ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʪʦʢʦʚ, 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ 

CASE /4/0 MicroTO ʁʦʜʘʥ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢ-ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʧʦʪʦ-
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OL (ʨʘʩʰʠʨ.)  ʪʠʨʦʚʘʥʠʷ ʩʠʩ-

ʪʝʤ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʋʦʨʜʘ-

ʄʝʣʣʝʨʘ 

ʢʦʚ ʜʘʥʥʳʭ, 

ʧʝʨʝʭʦʜʦʚ ʩʦʩʪʦʷʥʠʡ, 

ʢʘʨʪʳ ɼʞʝʢʩʦʥʘ 

De-

sign/IDEF   

Meta 

Software 
- 

IDEF0, IDEF1 

IDEF1X, 

IDEF/CPN 

ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ 

 

Visible Ana-

lyst Work-

bench 

Visible 

Systems 

ɻʝʡʥ-

ʉʘʨʩʦʥ, 

ʁʦʜʘʥ 

ʀʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʄʘʨʪʠʥʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʩʫʱ-

ʥʦʩʪʴ-ʩʚʷʟʴ, ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚ ʥʦʪʘ-

ʮʠʠ ʁʦʜʘʥʘ ʠ ɻʝʡʥʘ-ʉʘʨʩʦʥʘ, ʩʪʨʫʢ-

ʪʫʨʥʳʝ ʢʘʨʪʳ  ʂʦʥʩʪʘʥʪʘʡʥʘ 

Rational 

Rose 

Rational 

Software 

UML, 

ʪʘʢʞʝ 

ʧʦʜʜʝʨ-

ʞʠʚʘʝʪʩʷ 

ʥʦʪʘʮʠʷ 

ɹʫʯʘ ʠ 

ʆʄʊ-2. 

ʉʦʙʩʪʚʝʥʥʘʷ ʤʝ-

ʪʦʜʦʣʦʛʠʷ "Ra-

tional Objectory 

Process",  

UML 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ,  

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, 

ʧʝʨʝʭʦʜʦʚ ʩʦʩʪʦʷʥʠʡ, ʢʣʘʩʩʦʚ, ʧʘʢʝ-

ʪʦʚ, ʢʦʤʧʦʥʝʥʪʦʚ, ʨʘʟʤʝʱʝʥʠʷ 

UML 2.x 

Object 

Manageme

nt Group 

ʉʦʙʩʪ-

ʚʝʥʥʘʷ 
UML 

ʂʣʘʩʩʦʚ, ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʤʧʦʟʠʪʥʦʡ/ 

ʩʦʩʪʘʚʥʦʡ ʩʪʨʫʢʪʫʨ,r ʢʦʦʧʝʨʘʮʠʠ 

(UML 2.0), ʦʙʲʝʢʪʦʚ, ʧʘʢʝʪʦʚ, ʧʨʦʬʠ-

ʣʝʡ (UML 2.2), ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʦʷ-

ʥʠʡ, ʧʨʝʮʝʜʝʥʪʦʚ, ʢʦʤʤʫʥʠʢʘʮʠʠ (UML 

2.0) / ʢʦʦʧʝʨʘʮʠʠ (UML 3.x), ʦʙʟʦʨʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (UML 2.0), ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ (UML 2.0) 

ARIS 

Toolset 

Software 

AG 

ʅʦʪʘʮʠʷ 

ARIS 

eEPC 

UML 

ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ, 

ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ,  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

ʉʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ ʠ ʬʘʡʣʦʚ 

Design-

er/2000  
Oracle 

ɻʝʡʥ-

ʉʘʨʩʦʥ 

ʉʦʙʩʪʚʝʥʥʘʷ 

CASE*Method 

ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ, 

ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, 

ʠʝʨʘʨʭʠʠ ʬʫʥʢʮʠʡ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʜʫʣʝʡ 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ɼʞʝʢʩʦʥʘ 

ERWin 
Logic 

Works 

ɻʝʡʥ-

ʉʘʨʩʦʥ 
IDEF3/SADT ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ 

EasyCASE  

Evergreen 

CASE 

Tools 

ɻʝʡʥ-

ʉʘʨʩʦʥ, 

ʁʦʜʘʥ 

ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ɻʝʡʥ-

ʉʘʨʩʦʥ 

ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ, ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʧʝ-

ʨʝʭʦʜʦʚ ʩʦʩʪʦʷʥʠʡ, 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʚ ʥʦʪʘʮʠʠ  ʂʦʥ-

ʩʪʘʥʪʘʡʥʘ 

Vantage 

Team 

Builer  

CAY-

ENNE 
ʁʦʜʘʥ 

ʉʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʏʝʥʘ 

ʠ ʁʦʜʘʥʘ, 

ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ ʚ ʥʦʪʘʮʠʠ ʏʝʥʘ, ʧʦʪʦ-

ʢʦʚ ʜʘʥʥʳʭ ʚ ʥʦʪʘʮʠʠ ʁʦʜʘʥʘ, ʧʝʨʝʭʦ-

ʜʦʚ ʩʦʩʪʦʷʥʠʡ, ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ  

ʂʦʥʩʪʘʥʪʘʡʥʘ 

Chen 

Toolkit 

Chen & 

Asssociate

s 

ʏʝʥʘ ʏʝʥʘ 
ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ, ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʧʝʨʝ-

ʭʦʜʦʚ ʩʦʩʪʦʷʥʠʡ 



 49 

S-

Designor 

Sybase/  

Powersoft 
 

ʀʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ 

ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ 

SILVERR

UN 

Computer 

Systems 

Advisers 

ʧʨʦʠʟ-

ʚʦʣʴʥʘʷ 
DATARUN 

ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ɺʈʄ, ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ 

ERX  ʠ RDM 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʧʠʩʳ-

ʚʘʶʱʝʡ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʘʩʧʝʢʪʳ ʝʸ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝ-

ʣʝʡ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʘ 

ʟʘ ʩʯʸʪ ʫʩʪʨʘʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʰʠʙʦʢ ʚ ʨʝʰʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʚʦ-

ʧʨʦʩʦʚ ʫʞʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʙʦʪʳ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʦʡ ʤʦʜʝʣʠ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʝ-

ʪʦʜʦʣʦʛʠʷ [142]. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʥʘʙʦʨʘ 

ʬʫʥʢʮʠʡ, ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʳʭʦʜʥʦʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ï ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ IDEF0. ɼʘʥ-

ʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʡ, ʪʘʢ ʠ ʛʨʘʬʠʯʝʩʢʠʡ ʷʟʳʢʠ. ɼʣʷ ʧʝ-

ʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʥʢʨʝʪʥʦʡ ʩʠʩʪʝʤʝ ʠʩʪʦʯʥʠʢʦʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʷʟʳʢʘ 

ʷʚʣʷʝʪʩʷ ʩʘʤʘ ʤʝʪʦʜʦʣʦʛʠʷ IDEF0. 

ʄʝʪʦʜʦʣʦʛʠʷ IDEF0 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʜʠʘʛʨʘʤʤ ï ʝʜʠʥʠʯʥʳʭ ʦʧʠʩʘʥʠʡ ʬʨʘʛʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. ʉʥʘʯʘʣʘ 

ʧʨʦʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ 

ʤʠʨʦʤ (ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ), ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʚʦʜʠʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʝ-

ʢʦʤʧʦʟʠʮʠʷ ï ʩʠʩʪʝʤʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʧʦʜʩʠʩʪʝʤʳ ʠ ʢʘʞʜʘʷ ʧʦʜʩʠʩʪʝʤʘ ʦʧʠ-

ʩʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ (ʜʠʘʛʨʘʤʤʳ ʜʝʢʦʤʧʦʟʠʮʠʠ). ɿʘʪʝʤ ʢʘʞʜʘʷ ʧʦʜʩʠʩʪʝʤʘ 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʠ ʪʘʢ ʜʘʣʝʝ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʥʫʞʥʦʡ ʩʪʝʧʝʥʠ 

ʧʦʜʨʦʙʥʦʩʪʠ. 

ʂʘʞʜʘʷ IDEF0-ʜʠʘʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʙʣʦʢʠ ʠ ʜʫʛʠ. ɹʣʦʢʠ ï ʬʫʥʢʮʠʠ 

ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. ɼʫʛʠ ʩʚʷʟʳʚʘʶʪ ʙʣʦʢʠ ʚʤʝʩʪʝ ʠ ʦʪʦʙʨʘʞʘʶʪ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ (ʨʘʙʦʪʳ) ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʠʟʦʙʨʘʞʘʶʪʩʷ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʘʤʠ, ʦʟʥʘʯʘʶʱʠʤʠ ʧʦʠʤʝʥʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʬʫʥʢʮʠʠ ʠʣʠ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʠʤʝʶʪ ʨʘʩʧʦʟʥʘ-

ʚʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʂʘʞʜʘʷ ʩʪʦʨʦʥʘ ʙʣʦʢʘ ʠʤʝʝʪ ʦʩʦʙʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʃʝʚʘʷ ʩʪʦʨʦʥʘ ʙʣʦʢʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʭʦʜʦʚ, ʚʝʨʭʥʷʷ ï ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʘʚʘʷ ï ʜʣʷ ʚʳʭʦʜʦʚ, 

ʥʠʞʥʷʷ ï ʜʣʷ ʤʝʭʘʥʠʟʤʦʚ. ʊʘʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʦʪʨʘʞʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩ-
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ʪʝʤʥʳʝ ʧʨʠʥʮʠʧʳ: ʚʭʦʜʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʚʳʭʦʜʳ, ʫʧʨʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘ-

ʝʪ ʠʣʠ ʧʨʝʜʧʠʩʳʚʘʝʪ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʤʝʭʘʥʠʟʤʳ ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʠ ʢʘʢ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʷ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʤʘʣʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʊʠʧʠʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʤʘʣʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʢʦʤʧʣʝʢʪ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ Platinum 

Technology (CA/ Platinum/Logic Works), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʧʫʣʷʨʥʳʭ ʧʘʢʝʪʘʭ 

BPwin ʠ Erwin [29, 30, 77, 142].  

BPWin.  ʂʦʤʧʘʥʠʷ LogicWorks, ʨʘʟʨʘʙʦʪʯʠʢ BPwin, ʩʝʡʯʘʩ ʚʭʦʜʷʱʠʡ ʚ 

Computer Associates, ʨʘʙʦʪʘʝʪ ʥʘ ʨʳʥʢʝ ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʞʝ ʙʦ-

ʣʝʝ 20 ʣʝʪ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦ-

ʮʝʩʩʦʚ Logic Works ʧʨʝʜʣʘʛʘʝʪ CASE-ʩʨʝʜʩʪʚʦ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ï BPwin, ʢʦ-

ʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ 3 ʤʝʪʦʜʦʣʦʛʠʠ:  

¶ IDEF0 (ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ),  

¶ IDEF3 (WorkFlow Diagram) ï ʪʦʣʴʢʦ ʜʠʘʛʨʘʤʤʳ ʧʨʦʮʝʩʩʦʚ, 

¶ DFD (DataFlow Diagram) ï ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʤʦʜʝʣʴ AS-IS) ʠ ʠʜʝʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʚʝʱʝʡ ï ʪʦʛʦ, ʢ ʯʝʤʫ ʥʫʞʥʦ ʩʪʨʝʤʠʪʴʩʷ (ʤʦʜʝʣʴ TO-BE). 

ʀʥʪʝʛʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢ ʧʫʪʝʤ ʩʣʠʷʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ, ʪʘʢ ʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪ-

ʢʠ ʦʪʜʝʣʴʥʳʭ ʜʠʘʛʨʘʤʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʩʰʠʨʝ-

ʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ ʢʘʢ ʚ ʩʘʤʦʤ ʧʘʢʝʪʝ BPwin (ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦ-ʩʪʦʠʤʦʩʪʥʳʡ ʘʥʘʣʠʟ), ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ ʚ ʜʨʫʛʠʝ ʧʘʢʝʪʳ. 

BPwin ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʩʪʨʦʛʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʠʷ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ERwin. ʇʦʜʜʝʨʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʤʝʪʦʜʦʣʦʛʠʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ER-ʜʠʘʛʨʘʤʤʘʭ (ʩʫʱʥʦʩʪʴ ï 

ʩʚʷʟʴ). ʀʥʪʝʛʨʘʮʠʷ ʤʦʜʝʣʝʡ BPwin ʩ ʤʦʜʝʣʷʤʠ ERwin ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʯʝʨʝʟ ʬʫʥʢʮʠʠ ʵʢʩʧʦʨʪʘ/ʠʤʧʦʨʪʘ.  

ʆʩʥʦʚʥʦʡ ʠʟ ʪʨʝʭ ʤʝʪʦʜʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ IDEF0, ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡ-

ʩʪʚʫ IDEF, ʢʦʪʦʨʦʝ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ 1973 ʛʦʜʫ ʈʦʩʩʦʤ ʧʦʜ ʥʘʟʚʘʥʠʝʤ SADT  

(Structured Analysis and Design Technique). ʍʦʪʷ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʤʘʣʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʝʣʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʜʝʢʦʤʧʦʟʠʮʠʠ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩ-
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ʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʘʡʪʦʚ, ʧʦʨʪʘʣʦʚ, ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ. ɼʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʤʝʥʝʥʠʝ IDEF0 ʠʤʝʝʪ ʩʚʦʝʡ ʮʝ-

ʣʴʶ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʠ ʫʢʘʟʘʥʠʝ ʬʫʥʢʮʠʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘ-

ʙʦʪʢʠ ʩʠʩʪʝʤʳ, ʦʪʚʝʯʘʶʱʝʡ ʧʦʩʪʘʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʨʝʘʣʠʟʫʶʱʝʡ ʚʳ-

ʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʠʩʪʝʤʘʤ IDEF0 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʩʠʩʪʝʤʦʡ, ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʵʪʠ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ. 

ʇʝʨʚʘʷ ʜʠʘʛʨʘʤʤʘ ʚ ʠʝʨʘʨʭʠʠ ʜʠʘʛʨʘʤʤ IDEF0 ʚʩʝʛʜʘ ʠʟʦʙʨʘʞʘʝʪ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ (ʨʠʩ.1.7).  

ʊʘʢʘʷ ʜʠʘʛʨʘʤʤʘ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦʡ. ɺ ʢʦʥʪʝʢʩʪ ʚʭʦʜʠʪ ʦʧʠʩʘʥʠʝ 

ʮʝʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʙʣʘʩʪʠ (ʦʧʠʩʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ, ʘ ʯʪʦ ʢʘʢ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ) ʠ ʪʦʯʢʠ ʟʨʝʥʠʷ (ʧʦʟʠ-

ʮʠʠ, ʩ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʤʦʜʝʣʴ). ʌʫʥʢʮʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʜʦʨʦʞʥʦ-

ʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʧʨʠʥʮʠʧʫ çɿʝʣʝʥʦʡ ʚʦʣʥʳè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1.8 ʠ ʝʝ ʜʝ-

ʢʦʤʧʦʟʠʮʠʷ ʥʘ ʨʠʩ. 1.9. 

 

 

 ʈʠʩ. 1.7. ʉʦʝʜʠʥʝʥʠʝ ʩʪʨʝʣʦʢ ʩʦ ʩʪʦʨʦʥʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ 
 

 

ʈʠʩ.1.8.  ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʙʣʦʢ 

ʉʪʨʝʣʢʘ ʤʝʭʘʥʠʟʤʘ  

ʠʩʧʦʣʥʝʥʠʷ 

ʉʪʨʝʣʢʘ ʫʧʨʘʚ-

ʣʝʥʠʷ 

ʉʪʨʝʣʢʘ 

ʚ ʭrʦʜʘ 

ʉʪʨʝʣʢʘ 

ʚ ʭrʦʜʘ 
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ʈʠʩ.1.9.  ʄʦʜʝʣʴ ʜʝʢʦʤʧʦʟʠʮʠʠ 

 

1.4. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

 ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʚʠʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʜʝʤʦ- ʠ ʵʥʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤ ʤʘʩʩʦʚʦ-

ʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʜʨ. ʆʥʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ-ʠʤʠʪʘʪʦʨʘ ʨʘʙʦ-

ʪʳ ʩʣʦʞʥʳʭ (ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ) ʩʠʩʪʝʤ ʠ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʥʝʧʦʣʥʳʭ ʟʥʘʥʠʷʭ ʦ ʨʷʜʝ ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢ-

ʪʘʭ. ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʀʄ) ð ʵʪʦ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʘʥʘʣʠʟʠʨʫʝʤʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʟʘʤʝʥʷ-

ʝʪʩʷ ʠʤʠʪʘʪʦʨʦʤ ʠ ʩ ʥʠʤ ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦʙ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʝ. ʈʦʣʴ ʠʤʠʪʘʪʦʨʘ ʚʳʧʦʣʥʷʝʪ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʠʣʠ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ  ʜʣʷ ʕɺʄ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʠʤʠʪʘʮʠʦʥ-

ʥʦʡ ʤʦʜʝʣʴʶ. 

ɸʥʘʣʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʥʝʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʠʩʪʝʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʠ ʫʧʨʘʚʣʝʥʠʠ ʜʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʩʣʝʜʫʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʢʦʥ-

ʮʝʧʮʠʷʭ ʠ ʧʨʠʥʮʠʧʘʭ, ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʫ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʠʩ-

ʪʝʤʥʦʛʦ (ʢʦʤʧʣʝʢʩʥʦʛʦ) ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ, 

ʧʨʠ ʨʝʰʝʥʠʠ ʘʢʪʫʘʣʴʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʙʣʝʤ ʩʪʨʫʢʪʫʨʥʦ - 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʠʥʪʝʟʘ ʦʙʣʠʢʘ ʛʠʙʨʠʜʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ (ɻʀʉʋ) ʉʆʊʆ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩ-

ʪʝʤʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʚʳʯʠʩ-

ʣʝʥʠʷʤʠ, ʜʦʧʦʣʥʠʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʩʠʤʚʦʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ. ʂ ʫʢʘʟʘʥʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ [108]: 

ī ʪʝʭʥʦʣʦʛʠʠ ʤʫʣʴʪʠʘʛʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

ī ʪʝʭʥʦʣʦʛʠʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ (Expert Systems) ʠʣʠ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥ-

ʥʳʭ ʥʘ ʟʥʘʥʠʷʭ (Knowledge-Based Systems); 

ī ʪʝʭʥʦʣʦʛʠʠ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ (Fuzzy Logic); 

ī ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (Artificial Neural 

Networks); 

ī ʪʝʭʥʦʣʦʛʠʠ ʚʳʚʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʝʮʝʜʝʥʪʘʭ CBR (Case Based 

Reasoning) - ʪʝʭʥʦʣʦʛʠʠ; 

ī ʪʝʭʥʦʣʦʛʠʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʭ ʩʠʩʪʝʤ ʠ ʦʥʪʦʣʦʛʠʠ; 

ī ʪʝʭʥʦʣʦʛʠʠ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʧʘʤʷʪʠ; 

ī ʪʝʭʥʦʣʦʛʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ; 

ī ʪʝʭʥʦʣʦʛʠʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʠʭ 

ʤʦʱʥʦʩʪʠ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʘʤʦʣʝʪʦ- ʠ ʘʚ-

ʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝʤ, ʣʦʛʠʩʪʠʢʦʡ, ʩʙʦʨʦʯʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʪ. ʧ., ʢʦʛʜʘ 

ʠʤʠʪʘʮʠʦʥʥʳʝ ʧʨʦʛʦʥʳ ʤʦʜʝʣʝʡ ʤʦʛʫʪ ʜʣʠʪʴʩʷ ʯʘʩʘʤʠ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʝʩʪʴ ʜʘʞʝ 

ʩʪʘʥʜʘʨʪ HLA ï High Level Architecture. 

ɺʦʧʨʦʩʘʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘ ʤʥʦʛʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ ʀʄʄʆɼ 

[108]. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠʪʘʮʠʦʥ-

ʥʳʭ ʤʦʜʝʣʝʡ, ʪʦ ʦʥʠ ʩʣʝʜʫʶʱʠʝ: 

1. ʄʦʜʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝ-

ʥʠʡ, ʪ.ʝ. ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʞʜʫ ʜʚʫʤʷ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʦʪʢʣʠʢʦʤ ʩʠʩʪʝʤʳ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ. 
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2.  ʄʦʜʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʘ, ʪ.ʝ. ʜʣʷ  ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩ-

ʪʝʤʳ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʩʦʯʝʪʘʥʠʠ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʚʨʝ-

ʤʝʥʠ. 

3. ʄʦʜʝʣʠ ʜʣʷ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʠʣʠ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʩʠʩʪʝʤʳ ʧʦ ʧʨʝʜʣʘʛʘʝʤʳʤ ʥʝʢʦʪʦʨʳʤ ʢʨʠʪʝʨʠʷʤ ʠʣʠ ʩʦʚʦʢʫʧʥʦ-

ʩʪʴʶ ʘʢʩʠʦʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʪʦʚ. ʕʪʘ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʢʘʢ ʙʳ ʦʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ 

(ʷʜʨʦʤ) ï ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

4. ʄʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʧʦʩʪʘʚʣʷʪʴ ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʨʘʩʩʯʠ-

ʪʘʥʥʳʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʠ, ʠʣʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʘʙʦʯʠʭ ʤʝʪʦʜʠʢ, ʧʨʠʥʮʠʧʦʚ. ʕʪʠ ʤʦʜʝʣʠ ʩʨʘʚʥʝ-

ʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʨʘʟʨʘʙʘʪʳʚʘ-

ʶʪʩʷ ʚ ʚʠʜʝ ʫʪʠʣʠʪʳ, ʟʘʧʫʩʢʘʶʪʩʷ ʨʝʛʫʣʷʨʥʦ ʧʨʠ ʧʨʠʥʷʪʠʠ ʦʧʝʨʘʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ. 

5. ʄʦʜʝʣʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʯʝʪʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʚʝʣʠʯʠʥ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʠʣʫʯʰʠʡ ʦʪʢʣʠʢ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʮʝʥʢʠ ʠ 

ʩʨʘʚʥʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʚʳʨʘʙʦʪʢʠ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ. ʕʪʠ ʤʦʜʝʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘ-

ʜʘʯ ʫʧʨʘʚʣʝʥʠʷ (ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ) ʠ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪʩʷ ʠʥ-

ʪʝʨʘʢʪʠʚʥʳʤʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ (ʩʠʩʪʝʤʘʤʠ).  

6.  ʄʦʜʝʣʠ ʚʠʨʪʫʘʣʴʥʳʭ ʠʛʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʩʦʪʨʫʜʥʠʢʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ  ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʤʠʪʘʮʠʦʥʥʳʭ ʠʛʨ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʚʦʝʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

7. ʄʦʜʝʣʠ ʜʣʷ ʘʥʘʣʠʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʝʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʦʙʱʝʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ.  

8. ʄʦʜʝʣʠ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʟʘʧʫʩʢʘʶʱʠʝʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʝʨʘʮʠʡ. 

9. ʄʦʜʝʣʠ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʜʝʤʦʥʩʪʨʘʮʠʠ) 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʮʝʣʷʭ ʘʨʛʫʤʝʥʪʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʝʢ-

ʪʘ  ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʢʘʟʯʠʢʦʚ (ʚʦʩʧʨʦʠʟʚʦʜʷʱʫʶ 

ʚʠʨʪʫʘʣʴʥʫʶ ʠʣʣʶʟʠʶ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ). 
 

ɻʦʚʦʨʷ ʦ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʘʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʤʝʪʦʜʝ, ʠ ʠʤʠʪʘʮʠʦʥ-

ʥʦʤ (ʢʦʤʧʴʶʪʝʨʥʦʤ) ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʘʢ ʝʛʦ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʩ-
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ʪʘʥʦʚʠʪʴʩʷ ʥʘ ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ 

ʦʪʨʘʩʣʝʚʳʝ ʟʘʜʘʯʠ ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʦ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʦʩʦ-

ʙʝʥʥʦ ï ʦʛʨʘʥʠʯʝʥʠʷʭ.  

ɸʢʪʠʚʥʝʝ ʚʩʝʛʦ ʠʤʠʪʘʮʠʦʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠʥʪʝʨʝʩʫʶʪʩʷ ʚ ʤʝʪʘʣ-

ʣʫʨʛʠʠ, ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ, ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʘʵʨʦʧʦʨʪʳ, 

ʪʨʘʥʩʧʦʨʪ, ʤʝʜʠʮʠʥʘ, ʪʦʨʛʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʜʨ.). 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʬʝʨʝʥʮʠʡ ʀʄʄʆɼ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʚʦʜʥʳʡ ʧʝ-

ʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [108]:  

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʩʚʷʟʠ, ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ;  

¶ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʚʠʞʥʳʤʠ (ʢʦʩʤʠʯʝʩʢʠʤʠ) ʦʙʲʝʢʪʘʤʠ, ʚʦʟʜʫʰʥʳʤ ʠ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʥʳʤ ʜʚʠʞʝʥʠʝʤ;  

¶ ʨʘʟʨʘʙʦʪʢʘ ʩʠʪʫʘʮʠʦʥʥʳʭ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦʣʝʪʘ ʚʦʝʥʥʦ-

ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ;  

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ɻʇʉ, ʦʙʫʚʥʦʝ, ʤʝʣʢʦʩʝʨʠʡ-

ʥʦʝ, ʩʙʦʨʢʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ);  

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʳʙʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʩʫʜʘʭ ʧʨʦʤʳʩʣʦ-

ʚʦʛʦ ʬʣʦʪʘ;  

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʪʠʚʦʙʦʨʩʪʚʦ, ʙʣʦʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ;  

¶ ʜʠʥʘʤʠʢʘ ʧʦʧʫʣʷʮʠʠ ʟʚʝʨʝʡ ʠ ʞʠʚʦʪʥʳʭ;  

¶ ʨʝʛʠʦʥʘʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ; 

¶ ʣʝʯʝʙʥʦ-ʵʚʘʢʫʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʘʚʠʘʜʠʚʠʟʠʠ;  

¶ ʥʘʣʦʛʦʚʦʝ ʠ ʧʝʥʩʠʦʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʦʙʨʘʱʝʥʠʝ ʛʨʘʞʜʘʥ ʚ ʦʨʛʘʥʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ;  

¶ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨ-

ʪʦʤ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ; 

¶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʢʦʩʠʩʪʝʤ (ʚʦʜʥʳʭ, ʤʦʨʩʢʠʭ, ʣʝʩʥʳʭ, ʩʪʝʧʥʳʭ ʠ 

ʜʨ.); 

¶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʵʪʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʀʟ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʬʦʨʤʠ-

ʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

¶ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ʤʝʪʦʜʳ ʦʮʝʥʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʝʡ ʠ ʧʦʣʠʤʦʜʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ; 

¶ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 
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¶ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ (ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʥʘʣʠʯʠʝʤ ʠʤʠʪʘʮʠʦʥʥʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ); 

¶ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ʚʠʨʪʫʘʣʴʥʦʝ ʠ ʮʠʬʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʧʨʦʤʳʰʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ; 

¶ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʦʙʫʯʝʥʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠ ̫ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʦ ʨʘʟ-

ʚʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʩʦʟʜʘ-

ʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʚ 

ʦʙʣʘʩʪʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʷʜʫ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. ʆʩʦʙʝʥʥʦ 

ʩʣʦʞʥʦ ʦʙʩʪʦʠʪ ʜʝʣʦ ʚ ʦʙʣʘʩʪʷʭ ʩʦʮʠʘʣʴʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ  ʥʘʫʢ, ʛʜʝ ʩʣʘ-

ʙʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩ-

ʥʝʥʦ ʠʟ-ʟʘ ʧʨʠʯʠʥ, ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ, ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴʶ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʣʦʞʥʦʩʪʴʶ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʥʝʦʙʦʩʥʦ-

ʚʘʥʥʳʭ ʦʞʠʜʘʥʠʡ, ʚʦʟʣʘʛʘʝʤʳʭ ʥʘ ʤʦʜʝʣʴ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʦʧʨʘʚʜʘʪʴʩʷ ʚ 

ʨʝʘʣʴʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʬʦʨʤʘʣʠʟʘʮʠʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʟʘʥʠʤʘʶʪʩʷ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʠ ʧʦʣʫʯʝʥʳ ʥʝ-

ʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ [45, 91, 100-101, 107, 121].    

ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʥʝʫʩʧʝʭʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʳʭ 

ʠ ʩʣʦʞʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʨʝʛʠʦʥʦʚ) ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ: 

- ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʤʧʝʪʝʥʪʥʳʝ ʚ ʦʪʨʘʩʣʠ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʩʠʩʪʝʤʥʦʤʫ 

ʘʥʘʣʠʟʫ ʠ ʠʤʠʪʘʮʠʦʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ; 

- ʦʪʩʫʪʩʪʚʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʚ ʚʠʜʝ ʎʝʥʪʨʦʚ, ʀʥʩʪʠʪʫʪʦʚ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʤʠʪʘʮʠʦʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ; 

- ʦʪʩʫʪʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʣʘʜʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ  ʚ  ʩʠʣʫ  ʠʭ  

ʩʪʦʠʤʦʩʪʠ  ʠ  ʥʝʦʙʭʦʜʠʤʦʩʪʠ  ʥʘʣʠʯʠʷ ʚʳʩʦʢʦʦʧʣʘʯʠʚʘʝʤʳʭ ʢʦʤʧʝʪʝʥʪʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦ ʩʪʦʨʦʥʳ; 
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ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʙʫʜʫʱʝʛʦ 

(ʢʨʫʧʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʝ ʧʨʦʝʢʪʳ ʚ ʨʝʛʠʦʥʘʭ, 

ʬʠʥʘʥʩʠʨʫʝʤʳʝ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ) ʜʣʷ ʫʨʦʚʥʷ 

ʨʝʛʠʦʥʦʚ ʠ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ:  

¶ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦ ʧʨʠ-

ʯʠʥʘʭ, ʧʦʣʝʟʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʨʠʤʝʥʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ;  

¶ ʜʣʷ ʨʝʛʠʦʥʦʚ ï ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ï ʎʝʥʪʨʦʚ, ʀʥʩʪʠ-

ʪʫʪʦʚ ʠʤʠʪʘʮʠʦʥʥʳʭ, ʩʠʪʫʘʮʠʦʥʥʳʭ, ʢʦʛʥʠʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ;   

¶ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ ʠ ʧʨʘʢʪʠʢʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ;  

¶ ʵʬʬʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ;  

¶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠ çʨʘʩʰʠʨʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʣʘ-

ʜʝʶʱʠʭ ʤʝʪʦʜʦʣʦʛʠʷʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʠʤʠʪʘʮʠʦʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʶ ʙʫʜʫʱʝʛʦ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 
 

1. ʏʪʦ ʤʳ ʧʦʥʠʤʘʝʤ ʧʦʜ ʦʙʲʝʢʪʦʤ ʠ ʢʘʢ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʣʘʩʩʳ? 

2. ʏʪʦ ʪʘʢʦʝ ʩʠʩʪʝʤʘ, ʝʝ ʧʨʠʟʥʘʢʠ ʠ ʩʫʱʥʦʩʪʴ? 

3. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʦʪ ʙʦʣʴʰʦʡ ʩʠʩʪʝʤʳ? 

4. ʏʪʦ ʪʘʢʦʝ ʩʚʷʟʴ ʠ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ? 

5. ʏʪʦ ʪʘʢʦʝ ʧʨʦʮʝʩʩ ʠ ʝʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ? 

6. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʙʳʪʠʷ ʠ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ? ʏʪʦ ʪʘʢʦʝ ʪʨʘʥʟʘʢʪ? 

7. ʂʘʢʠʝ ʚʠʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦ-

ʜʝʣʝʡ ɺʳ ʟʥʘʝʪʝ?   

8.  ʂʘʢʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ? 

9. ʂʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠʪʘʮʠ-

ʦʥʥrʭ ʤʦʜʝʣʝʡ? 

10.  ʂʘʢ ʩʦʦʪʥʦʩʷʪʩʷ  ʧʦʥʷʪʠʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ? 

11.  ʂʘʢʦʚʳ ʵʪʘʧʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ? 

12. ʂʘʢʠʝ ʩʨʝʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ? 

13. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ? 

14.  ʇʝʨʝʯʠʩʣʠʪʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ? 
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ɻʃɸɺɸ 2 
 

ʉʈɽɼɸ ʀʄʀʊɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ANYLOGIC 6 
 

2.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic 
 

ɺʥʘʯʘʣʝ 1990-ʭ ʛʛ. ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʥʘʫʢʝ ʥʘʙʣʶʜʘʣʩʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ 

ʢ ʧʦʩʪʨʦʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʨʘʢʪʫʝʤʦʛʦ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʨʘʣ-

ʣʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʝʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʫʯʸʥʳʭ ʠʟ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘʥʠʤʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʩʠʩʪʝʤ
11
. ʊʘʢʦʡ  

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʙʳʣ ʩʦʟʜʘʥ ʠ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʙʳʣ ʥʘʟʚʘʥ COVERS 

(ʇʘʨʘʣʣʝʣʴʥʘʷ ɺʝʨʠʬʠʢʘʮʠʷ ʠ ʄʦʜʝʣʠʨʦʚʘʥʠʝ). ɺ ʵʪʦʤ ʧʘʢʝʪʝ ʘʥʘʣʠʟʠʨʫʝ-

ʤʘʷ ʩʠʩʪʝʤʘ ʧʨʦʮʝʩʩʦʚ ʟʘʜʘʚʘʣʘʩʴ ʛʨʘʬʠʯʝʩʢʠ, ʩ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʠʷ ʝʸ 

ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛ-

ʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʢʨʫʞʝʥʠʝʤ ð ʩ ʜʨʫʛʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʩʨʝʜʦʡ.  

ɺ 1998 ʛ. ʫʩʧʝʭ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʜʦʭʥʦʚʠʣ ʣʘʙʦʨʘʪʦʨʠʶ ʦʨʛʘʥʠʟʦ-

ʚʘʪʴ ʢʦʤʤʝʨʯʝʩʢʫʶ ʢʦʤʧʘʥʠʶ ʩ ʤʠʩʩʠʝʡ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɸʢʮʝʥʪ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘ-

ʚʠʣʩʷ ʥʘ ʧʨʠʢʣʘʜʥʳʝ ʤʝʪʦʜʳ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʧʪʠ-

ʤʠʟʘʮʠʶ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʤʦʜʝʣʠ. ʅʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʳʧʫ-

ʱʝʥʥʦʝ ʚ 2000 ʛ., ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʘ ʧʦʩʣʝʜʥʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʵʣʝʤʝʥʪʳ ʩʪʘʥʜʘʨʪʘ 

UML, ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java, ʩʦʚʨʝʤʝʥʥʦʛʦ GUI  ʠ ʪ.ʜ.  

ʇʨʦʜʫʢʪ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ AnyLogic, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʧʦʜʜʝʨʞʠʚʘʣ ʪʨʠ 

ʠʟʚʝʩʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʨʠʩ.2.1): 

 

ʈʠʩ 2.1. ʊʨʠ ʧʦʜʭʦʜʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

                                                           
11

 http://ru.wikipedia.org/wiki/AnyLogic 

http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Different_simulation_methods(rus).PNG
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ɸ ʪʘʢʞʝ ʣʶʙʫʶ ʢʦʤʙʠʥʘʮʠʶ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʤʦʜʝʣʠ. 

ʇʝʨʚʦʡ ʚʝʨʩʠʠ ʙʳʣ ʧʨʠʩʚʦʝʥ ʠʥʜʝʢʩ 4 ï Anylogic 4.0, ʪʘʢ ʢʘʢ ʥʫʤʝʨʘʮʠʷ 

ʧʨʦʜʦʣʞʠʣʘ ʠʩʪʦʨʠʶ ʚʝʨʩʠʡ ʧʨʝʜʳʜʫʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ï COVERS 3.0. 

¶ ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ; 

¶ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ (ʧʨʦʮʝʩʩʥʦʝ) ʤʦʜʝʣʠʨʦʚʘʥʠʝ; 

¶ ʘʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

ʆʛʨʦʤʥʳʡ ʰʘʛ ʚʧʝʨʸʜ ʙʳʣ ʩʜʝʣʘʥ ʚ 2003 ʛʦʜʫ, ʢʦʛʜʘ ʙʳʣ ʚʳʧʫʱʝʥ 

AnyLogic 5, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʉ ʧʦʤʦʱʴʶ 

AnyLogic ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʦʜʝʣʠ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ: 

- ʧʨʦʠʟʚʦʜʩʪʚʦ; 

- ʣʦʛʠʩʪʠʢʘ
 
ʠ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ; 

- ʨʳʥʦʢ ʠ ʢʦʥʢʫʨʝʥʮʠʷ; 

- ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ ʩʬʝʨʘ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʬʘʨʤʘʮʝʚʪʠʢʘ; 

- ʫʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʘʤʠ ʠ ʧʨʦʝʢʪʘʤʠ; 

- ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ; 

- ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ; 

- ʧʝʰʝʭʦʜʥʘʷ ʜʠʥʘʤʠʢʘ; 

- ʦʙʦʨʦʥʘ. 

ɺʝʨʩʠʷ AnyLogic 6 ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java ʚ ʧʦʧʫ-

ʣʷʨʥʦʡ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Eclipse ʠ ̫ʚʣʷʝʪʩʷ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʳʤ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʨʘʙʦʪʘʝʪ ʢʘʢ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩ-

ʪʝʤʳ Windows, ʪʘʢ ʠ ʧʦʜ Mac, OS ʠ Linux. 

AnyLogic ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʨʘʬʠʯʝʩʢʠʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʩʰʠʨʷʪʴ ʩʦʟʜʘʥʥʳʝ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ 

Java. ʀʥʪʝʛʨʘʮʠʷ ʢʦʤʧʠʣʷʪʦʨʘ Java ʚ AnyLogic ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ Java ʘʧʧʣʝʪʦʚ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ ʣʶʙʳʤ ʙʨʘʫʟʝʨʦʤ. ʕʪʠ ʘʧʧʣʝʪʳ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ 

ʨʘʟʤʝʱʘʪʴ ʤʦʜʝʣʠ AnyLogic ʥʘ ʚʝʙ-ʩʘʡʪʘʭ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ Java ʘʧʧʣʝʪʘʤ, 

AnyLogic Professional ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʦʟʜʘʥʠʝ Java ʧʨʠʣʦʞʝʥʠʡ, ʚ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʧʫʩʪʠʪʴ ʤʦʜʝʣʴ ʙʝʟ ʠʥʩʪʘʣʣʷʮʠʠ AnyLogic. 

ʉʠʩʪʝʤʘ AnyLogic, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ XJTechnologies (ʈʦʩʩʠʷ), 

ʵʪʦ ʩʨʝʜʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʕʪʦ ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʦʩʥʦʚʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ, ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʘʛʝʥʪʥʦʝ. ʀʩ-

http://ru.wikipedia.org/wiki/Java
http://ru.wikipedia.org/wiki/Windows
http://ru.wikipedia.org/wiki/Linux
http://ru.wikipedia.org/wiki/Java-%D0%B0%D0%BF%D0%BF%D0%BB%D0%B5%D1%82
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ʧʦʣʴʟʦʚʘʥʠʝ AnyLogic ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 

ʨʝʰʝʥʠʡ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ AnyLogic ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʥʮʝʧʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʪʝʦʨʠʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ. ʇʦʩʪʨʦʝʥʥʘʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ AnyLogic ʥʝ ʦʛʨʘ-

ʥʠʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʜʥʦʡ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʘʨʘʜʠʛʤʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʨʳʥʢʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ. ɺ AnyLogic ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʛʠʙʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʫʨʦʚʥʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ ʠ ʢʦʥʮʝʧʮʠʠ ʠ ʩʤʝʰʠʚʘʪʴ ʠʭ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʦʜʝʣʠ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ AnyLogic ʦʩʥʦʚʘʥ ʥʘ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʶ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʦʜʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʵʪʘ ʢʦʥʮʝʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʪʳʤ ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʣʦʞʥʦʡ ʩʠʩ-

ʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʜʝʠ ʠ ʤʝʪʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʦ-

ʩʪʴʶ, ʚʳʨʘʙʦʪʘʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʤʦʜʝʣʝʡ ʚ ʩʨʝʜʝ AnyLogic ʦʨʛʘʥʠʟʦ-

ʚʘʪʴ ʤʳʰʣʝʥʠʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʫʧʨʦʩʪʠʪʴ 

ʠ ʫʩʢʦʨʠʪʴ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ. 

ɼʨʫʛʦʡ ʙʘʟʦʚʦʡ ʢʦʥʮʝʧʮʠʝʡ AnyLogic ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ 

ʢʘʢ ʥʘʙʦʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʘʨʘʣʣʝʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʘʢʪʠʚʥʦ-

ʩʪʝʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʥʪʫʠʪʠʚʥʦ ʦʯʝʥʴ ʧʦʥʷʪʝʥ ʠ ʝʩʪʝʩʪʚʝ-

ʥʝʥ ʚʦ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʩʦʩʪʦʷʪ ʠʟ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʢʪʠʚʥʦʩʪʝʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ. ɸʢ-

ʪʠʚʥʳʡ ʦʙʲʝʢʪ AnyLogic ð ʵʪʦ ʦʙʲʝʢʪ ʩʦ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʝʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ ʩ ʦʢʨʫʞʝʥʠʝʤ. ʆʥ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʣʶ-

ʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʜʨʫʛʠʭ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ. ɸʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ 

ʤʦʛʫʪ ʜʠʥʘʤʠʯʝʩʢʠ ʧʦʨʦʞʜʘʪʴʩʷ ʠ ʠʩʯʝʟʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʊʘʢ ʤʦʛʫʪ ʤʦʜʝʣʠʨʦʚʘʪʴʩʷ ʩʦʮʠʘʣʴʥʳʝ ʛʨʫʧʧʳ, 

ʭʦʣʜʠʥʛʠ ʢʦʤʧʘʥʠʡ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪ. ʧ. 

ɻʨʘʬʠʯʝʩʢʘʷ ʩʨʝʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʫ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʤʦʜʝʣʴʶ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʘʥʘʣʠʟʘ ð ʦʪ ʘʥʘʣʠʟʘ 
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ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦ-

ʨʦʛʦ ʢʨʠʪʝʨʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ AnyLogic ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʜʥʦʡ-

ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʘʨʘʜʠʛʤʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʬʘʢʪʠ-

ʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʛʦʜʥʷ ʥʘ 

ʨʳʥʢʝ. ɺ AnyLogic ʨʘʟʨʘʙʦʪʯʠʢ ʤʦʞʝʪ ʛʠʙʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚ-

ʥʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ ʠ ʢʦʥʮʝʧʮʠʠ, ʩʪʨʦʠʪʴ ʤʦʜʝʣʠ ʚ ʨʘʤʢʘʭ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʘʨʘʜʠʛʤʳ ʠ ʩʤʝʰʠʚʘʪʴ ʠʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʦʜʝ-

ʣʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʦʜʫʣʠ, ʩʦʙʨʘʥʥʳʝ ʚ ʙʠʙʣʠʦʪʝʢʠ, ʜʦ-

ʧʦʣʥʷʪʴ ʠ ʩʪʨʦʠʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʤʦʜʫʣʝʡ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʦʜʝʣʠ ʥʘ AnyLogic ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʠ ʠ ʩʨʝʜʩʪʚʘ ʠʟ ʥʝʩʢʦʣʴ-

ʢʠʭ çʢʣʘʩʩʠʯʝʩʢʠʭè ʦʙʣʘʩʪʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʘʛʝʥʪʥʦʡ ʤʦʜʝʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʦ-

ʩʪʦʷʥʠʷ ʩʨʝʜʳ ʠʣʠ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʤʦʜʝʣʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʯʝʩʪʴ 

ʜʠʩʢʨʝʪʥʳʝ ʩʦʙʳʪʠʷ. ɺ AnyLogic ʣʝʛʢʦ ʩʪʨʦʷʪʩʷ ʧʦʜʦʙʥʳʝ ʤʦʜʝʣʠ ʩ ʪʨʝʙʫʝ-

ʤʳʤ ʫʨʦʚʥʝʤ ʘʜʝʢʚʘʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʚʝʪʠʪʴ ʥʘ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ, ʠʥ-

ʪʝʨʝʩʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ɹʦʛʘʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʠʤʘʮʠʠ ʠ ʚʠʟʫʘʣʴʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ ʩʫʪʴ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ, ʫʧʨʦʩʪʠʪʴ ʦʪʣʘʜʢʫ ʤʦ-

ʜʝʣʠ.  

ʄʥʦʛʠʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ɹʠʣʘʡʥ, ɻʘʟʧʨʦʤ, ʉʙʝʨ-

ʙʘʥʢ ʈʦʩʩʠʠ, ʈʫʩʩʢʠʡ ʘʣʶʤʠʥʠʡ, ʉʝʚʝʨʩʪʘʣʴ ʠ ʪ.ʜ., ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʝ General 

Motors, Mitsubishi, McDonalds, IBM ʠ ʜʨ.  ʷʚʣʷʶʪʩʷ ʢʣʠʝʥʪʘʤʠ ʢʦʤʧʘʥʠʠ ʠ 

ʠʩʧʦʣʴʟʫʶʪ AnyLogic ʜʣʷ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩ.2.2).  

ʉʘʡʪ ʢʦʤʧʘʥʠʠ AnyLogic (www.anylogic.ru) ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʅʘ ʩʘʡʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʜʝ-

ʤʦ-ʚʝʨʩʠʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʪʨʘʩʣʷʤ (ʨʠʩ. 2.3). 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʦʪʨʘʩʣʝʡ ʥʘ ʩʘʡʪʝ ʧʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʠʤʝʨʳ ʜʝʤʦ-

ʤʦʜʝʣʝʡ (ʨʠʩ.2.4), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʛʥʘʪʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʅʘ ʩʘʡʪʝ 

runthemodel.com ʧʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʣʦʛʠʩʪʠʢʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ, ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ, ʙʠʟʥʝʩʘ, ʧʝʰʝʭʦʜʥʦʡ ʠ ʛʦʨʦʜʩʢʦʡ ʜʠʥʘʤʠʢʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠ-

ʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʜʨ., ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʨʘʟʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ ʚ ʩʨʝʜʝ 

AnyLogic.  ʆʧʠʩʘʥʠʷ ʨʘʟʨʘʙʦʪʦʢ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦ-

ʪʘʭ ʠ ʢʥʠʛʘʭ ʧʦ ʠʤʠʪʘʮʠʦʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ  [1,2,15-16, 64, 66, 69, 88, 

94, 102, 111, 127] ʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʩʘʡʪʘʭ www.anylogic.ru ʠ 

www.runthemodel.ru.   

http://www.anylogic.ru/
http://www.anylogic.ru/
http://www.runthemodel.ru/
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ʈʠʩ. 2.2.  ʂʣʠʝʥʪʳ ʢʦʤʧʘʥʠʠ AnyLogic  
 

 
ʈʠʩ.2.3. ʆʪʨʘʩʣʠ ʠ ʩʬʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 
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ʈʠʩ.2.4 

ɻʨʘʬʠʯʝʩʢʘʷ ʩʨʝʜʘ AnyLogic 5 ʧʦʩʪʨʦʝʥʘ ʧʦ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ, ʯʪʦ ʠ ʚ 

Rockwell Arena. ʄʦʜʝʣʠʨʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʘʣʠʪʨʘʭ 

(ʘʥʘʣʦʛ ʰʘʙʣʦʥʦʚ ʚ Arena). ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ, ʢʘʢ ʠ ʚ Arena, ʤʦʜʝʣʠ-

ʨʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʪʘʩʢʠʚʘʶʪ ʚ ʦʙʣʘʩʪʴ ʤʦʜʝʣʠ ʠ ʩʦʝʜʠʥʷʶʪ. 
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2.2. ɹʘʟʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ 

ʚ ʩʨʝʜʝ AnyLogic 

ʆʢʥʦ ʨʝʜʘʢʪʦʨʘ AnyLogic ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ (ʨʠʩ. 2.5): 

- ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

- ʇʘʥʝʣʴ ʇʨʦʝʢʪʳ (ʜʝʨʝʚʦ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʧʨʦʝʢʪʘ); 

- ʇʘʥʝʣʴ ʇʘʣʠʪʨʘ; 

- ʇʘʥʝʣʴ ʆʰʠʙʢʠ; 

- ʆʢʥʦ ʩʚʦʡʩʪʚ. 

- ʆʢʥʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ.  

 

ʈʠʩ. 2.5. ʆʢʥʦ ʨʝʜʘʢʪʦʨʘ AnyLogic 
 

ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʙʦʣʴʰʠʥʩʪʚʫ 

ʬʫʥʢʮʠʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʨʘʠʚʘʶʪʩʷ ʧʦʜ ʪʝʢʫʱʠʡ ʨʝʞʠʤ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɺ AnyLogic ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʘ-

ʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

ʉʪʘʥʜʘʨʪʥʘʷ (ʉʦʟʜʘʪʴ, ʆʪʢʨʳʪʴ ʤʦʜʝʣʴ, ʉʦʭʨʘʥʠʪʴ ʤʦʜʝʣʴ, ʉʦʭʨʘʥʠʪʴ 

ʚʩʝ ʤʦʜʝʣʠ)   

ʇʦʩʪʨʦʝʥʠʝ (ʇʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ, ʇʦʩʪʨʦʠʪʴ ʚʩʝ, ʆʪʣʘʜʢʘ, ɿʘʧʫʩʢ) 
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ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ (ʆʪʤʝʥʠʪʴ,ʇʦʚʪʦʨʠʪʴ, ɺʳʨʝʟʘʪʴ, ʉʢʦʧʠʨʦʚʘʪʴ, ɺʩʪʘ-

ʚʠʪʴ, ʋʜʘʣʠʪʴ)   

ʈʠʩʦʚʘʥʠʝ (100%, ʆʪʜʘʣʠʪʴ, ʄʘʩʰʪʘʙ, ʇʨʠʙʣʠʟʠʪʴ, ʆʪʦʙʨʘ-

ʟʠʪʴ/ʩʢʨʳʪʴ ʩʝʪʢʫ)   

ʇʘʥʝʣʴ ʇʨʦʝʢʪ. ɼʝʨʝʚʦ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ.  

 

ʈʠʩ. 2.6. ʇʘʥʝʣʴ ʇʨʦʝʢʪʳ 
 

ʇʘʥʝʣʴ ʇʘʣʠʪʨʳ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʢʣʘʜʦʢ (ʧʘʣʠʪʨ), ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʝ: 

Å ʦʩʥʦʚʥʘʷ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ɺʳ ʤʦ-

ʞʝʪʝ ʟʘʜʘʪʴ ʜʠʥʘʤʠʢʫ ʤʦʜʝʣʠ, ʝʝ ʩʪʨʫʢʪʫʨʫ ʠ ʜʘʥʥʳʝ; 

Å ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʠʪ: ʵʣʝʤʝʥʪʳ ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʠ ʥʘʢʦ-

ʧʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨ, ʩʦʝʜʠʥʠʪʝʣʴ ʠ ʪʘʙʣʠʯʥʫʶ ʬʫʥʢʮʠʶ; 

Å ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʩʦʜʝʨʞʠʪ ʙʣʦʢʠ ʜʠʘʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʛʨʘ-

ʬʠʯʝʩʢʠ ʟʘʜʘʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ; 

Å ʜʠʘʛʨʘʤʤʘ ʜʝʡʩʪʚʠʡ ʩʦʜʝʨʞʠʪ ʙʣʦʢʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʙʣʦʢ-ʩʭʝʤ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʟʘʜʘʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʚʠʟʫʘʣʴʥʦ; 

Å ʩʪʘʪʠʩʪʠʢʘ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʩʙʦʨʘ, ʘʥʘʣʠʟʘ ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

Å ʧʨʝʟʝʥʪʘʮʠʷ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ: ʧʨʠʤʠ-

ʪʠʚʥʳʝ ʬʠʛʫʨʳ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʜʣʷ ʧʨʠʜʘʥʠʷ ʧʨʝʟʝʥʪʘʮʠʠ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ; 
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Å ʚʥʝʰʥʠʝ ʜʘʥʥʳʝ ʩʦʜʝʨʞʠʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʠ ʪʝʢʩʪʦʚʳʤʠ ʬʘʡʣʘʤʠ; 

Å ʢʘʨʪʠʥʢʠ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʢʘʨʪʠʥʦʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʤʦʜʝʣʠʨʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ: ʯʝʣʦʚʝʢ, ʛʨʫʟʦʚʠʢ, ʬʫʨʘ, ʧʦʛʨʫʟʯʠʢ, ʩʢʣʘʜ, ʟʘʚʦʜ ʠ ʪ. ʜ. 

ʇʘʥʝʣʴ ʆh ʠʙʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʥʠʞʥʝʤ ʣʝʚʦʤ ʫʛʣʫ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪ-

ʨʦ ʩ ʧʦʤʦʱʴʶ ʜʚʦʡʥʦʛʦ ʱʝʣʯʢʘ ʦʪʦʙʨʘʟʠʪʴ ʦʰʠʙʢʫ (ʢʫʨʩʦʨ ʨʘʩʧʦʣʦʞʠʪʩʷ 

ʪʘʤ, ʛʜʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʩɹʷ ʦʰʠʙʢʘ) ʠ ʣʦʢʘʣʠʟʦʚʘʪʴ ʝʝ.  

ʆʢʥʦ ʩʚʦʡʩʪʚ. ɺ ʦʢʥʝ ʩʚʦʡʩʪʚ ʨʝʜʘʢʪʦʨʘ AnyLogic ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʜʝ-

ʣʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠ ʫʢʘʟʳʚʘʶʪʩʷ ʝʛʦ ʩʚʦʡʩʪʚʘ (ʧʘʨʘʤʝʪʨʳ). ʇʨʠ ʚʳʜʝ-

ʣʝʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʵʣʝʤʝʥʪʘ ʚ ʣʶʙʦʤ ʠʟ ʦʢʦʥ ʨʝʜʘʢʪʦʨʘ (ʚ ʦʢʥʝ ʩʪʨʫʢʪʫʨʳ, 

ʦʢʥʝ ʧʦʚʝʜʝʥʠʷ, ʦʢʥʝ ʘʥʠʤʘʮʠʠ ʠʣʠ ʚ ʦʢʥʝ ʢʣʘʩʩʦʚ) ʩʧʨʘʚʘ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ 

ʩʚʦʡʩʪʚ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʧʘʨʘʤʝʪʨʳ ʠʤʝʥʥʦ ʵʪʦʛʦ ʚʳʜʝʣʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʂʘ-

ʞʜʳʡ ʢʣʘʩʩ ʤʦʞʝʪ ʠʤʝʪʴ ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ (int, real, Boolean ʠ ʜʨ.). ʂʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ ʤʦʞʝʪ ʠʤʝʪʴ ʩʦʙʩʪ-

ʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠ ʚ 

ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠ. 

 

ʈʠʩ.2.7. ʆʢʥʦ ʩʚʦʡʩʪʚ 
 

ɺ ʆʢʥʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʘʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʤʦʜʝʣʠ ʩʪʨʦ-

ʠʪʩʷ ʜʚʫʭʤʝʨʥʦʝ ʠʣʠ ʪʨʝʭʤʝʨʥʦʝ ʘʥʠʤʘʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦ-

ʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʤʦʜʝʣʴʶ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʀʤʝʥʥʦ ʚ 

ʵʪʦʤ ʦʢʥʝ ʚʠʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʤʠʪʘʮʠʷ ʧʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ 
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ʩʠʩʪʝʤʳ. ʕʣʝʤʝʥʪʳ ʘʥʠʤʘʮʠʦʥʥʦʡ ʢʘʨʪʠʥʢʠ ʠʤʝʶʪ ʩʚʦʠ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝʣʠ. ʀʟʤʝʥʝʥʠʝ 

ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʝʣʠ ʚʦ ʚʨʝʤʝʥʠ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʜʠʥʘʤʠʢʫ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩ-

ʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʜʠʥʘʤʠʯʝʩʢʠ ʤʝʥʷʶʱʝʡʩʷ ʛʨʘʬʠʢʠ. 

 

ʈʠʩ. 2.8. ʆʢʥʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ 
 

ʀʩʧʦʣʥʷʝʤʘʷ ʤʦʜʝʣʴ. ʇʨʠ ʠʩʧʦʣʥʝʥʠʠ ʤʦʜʝʣʠ ʟʘʧʫʩʪʠʪʩʷ ʢʦʤʧʠʣʷʪʦʨ, 

ʢʦʪʦʨʳʡ ʧʦʩʪʨʦʠʪ ʠʩʧʦʣʥʷʝʤʳʡ ʢʦʜ ʤʦʜʝʣʠ ʚ ʷʟʳʢʝ Java, ʦʪʪʨʘʥʩʣʠʨʫʝʪ ʝʛʦ 

ʠ ʟʘʪʝʤ ʟʘʧʫʩʪʠʪ ʤʦʜʝʣʴ ʥʘ ʠʩʧʦʣʥʝʥʠʝ. 

 
ʈʠʩ. 2.9. ɿʘʧʫʩʢ ʤʦʜʝʣʠ 
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ʇʨʠ ʵʪʦʤ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʝʟʝʥʪʘʮʠʠ (ʨʠʩ.2.10).  

 

ʈʠʩ.2.10. ʆʢʥʦ ʧʨʝʟʝʥʪʘʮʠʠ 

AnyLogic ʠʤʝʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʟʚʠʪʳʡ ʙʘʟʦʚʳʡ ʷʟʳʢ ʜʠʩʢʨʝʪʥʦʛʦ ʠ 

ʩʤʝʰʘʥʥʦʛʦ ʜʠʩʢʨʝʪʥʦ-ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʙʠʙʣʠʦʪʝʢʠ: 

¶ Enterprise Library - ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʠʩʢʨʝʪʥʦ-

ʩʦʙʳʪʠʡʥʳʭ ʤʦʜʝʣʝʡ 

¶ Dynamic Systems Library (ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ) 

¶ Material Flow Library (ʧʦʪʦʢʠ ʤʘʪʝʨʠʘʣʦʚ).  

 ʄʦʜʝʣʴ ʠ ʘʥʠʤʘʮʠʷ ʙʳʩʪʨʦ ʩʪʨʦʷʪʩʷ ʚ ʩʪʠʣʝ drag-and-drop ʠ ʦʯʝʥʴ ʛʠʙ-

ʢʦ ʧʘʨʘʤʝʪʨʠʟʫʝʪʩʷ. ʈʝʘʣʠʟʘʮʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪʢʨʳʪʘ ʜʣʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʫʛʦʜʥʦ ʨʘʩʰʠʨʝʥʘ, ʚʧʣʦʪʴ ʜʦ 

ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʙʠʙʣʠʦʪʝʢ. ʀʩʧʦʣʴʟʫʷ ʠʝʨʘʨʭʠʶ ʠ ʨʝʛʫʣʷʨʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʦʙʲʝʢʪʦʚ, ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʤʦʜʝʣʠ. 

ʉ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ Enterprise Library ʧʘʢʝʪʘ AnyLogic ʤʦʞʥʦ ʙʳʩʪ-

ʨʦ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ: 

¶ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

¶ ʤʦʜʝʣʠ ʩʠʩʪʝʤ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʙʘʥʢʠ, ʘʵʨʦʧʦʨʪʳ ʠ ʪ.ʜ.); 

¶ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ ʦʮʝʥʢʦʡ ʟʘʪʨʘʪ ʦʧʝʨʘʮʠʡ; 

¶ ʤʦʜʝʣʠ ʣʦʛʠʩʪʠʢʠ ʠ ʮʝʧʦʯʝʢ ʜʦʩʪʘʚʢʠ. 

ɹʠʙʣʠʦʪʝʢʘ ʦʙʲʝʢʪʦʚ Enterprise Library ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʛʠʙʢʠʝ ʤʦ-

ʜʝʣʠ ʩ ʥʘʛʣʷʜʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 
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ʩʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʜʠʩʢʨʝʪʥʦ-

ʩʦʙʳʪʠʡʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʮʝʧʠ ʧʦ-

ʩʪʘʚʦʢ, ʣʦʛʠʩʪʠʢʘ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. ʀʩʧʦʣʴʟʫʷ Enterprise Library, ʤʦʞʥʦ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʷʚʦʢ (ʩʜʝʣʦʢ, ʢʣʠ-

ʝʥʪʦʚ, ʧʨʦʜʫʢʪʦʚ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠ ʪ. ʜ.), ʧʨʦʮʝʩʩʦʚ (ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ ʦʧʝʨʘʮʠʡ, ʦʯʝʨʝʜʝʡ, ʟʘʜʝʨʞʝʢ), ʠ ʨʝʩʫʨʩʦʚ. ʇʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʝʥʳ ʚ 

ʬʦʨʤʝ ʙʣʦʯʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

 

ʈʠʩ. 2.11. ɹʠʙʣʠʦʪʝʢʘ Enterprise Library. 

ï  Pedestrian Library  ʩʦʟʜʘʥʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʰʝʭʦʜʥʳʭ ʧʦʪʦʢʦʚ ʚ çʬʠ-

ʟʠʯʝʩʢʦʡè ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʰʝʭʦʜʥʦʛʦ ʪʨʘʬʠʢʘ (ʢʘʢ ʩʪʘʥʮʠʠ ʤʝʪʨʦ, ʧʨʦʚʝʨʢʠ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ, ʫʣʠʮʳ ʠ ʪ.ʜ.). ʄʦʜʝʣʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʫʯʸʪ ʩʪʘʪʠʩʪʠʢʠ ʧʣʦʪʥʦʩʪʠ ʜʚʠʞʝ-

ʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʠʝʤʣʝʤʫʶ ʨʘʙʦʪʫ ʧʫʥʢʪʦʚ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦ ʟʘʛʨʫʞʝʥʥʦʩʪʠ, ʦʮʝʥʠʚʘʝʪ ʜʣʠʥʫ ʧʨʦʩʪʘʠ-

ʚʘʥʠʷ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʦʙʥʘʨʫʞʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʛʝʦʤʝʪʨʠʝʡ ï ʪʘʢʠʝ ʢʘʢ ʵʬʬʝʢʪ ʜʦʙʘʚʣʝʥʠʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʧʨʝʧʷʪʩʪʚʠʡ ï ʠ ʜʨʫʛʠʤʠ ʷʚʣʝʥʠʷʤʠ. ɺ ʤʦʜʝʣʷʭ, ʩʦʟʜʘʥʥʳʭ ʩ ʧʦʤʦ-

ʱʴʶ Pedestrian Library, ʧʝʰʝʭʦʜʳ ʜʚʠʛʘʶʪʩʷ ʥʝʧʨʝʨʳʚʥʦ, ʨʝʘʛʠʨʫʷ ʥʘ ʨʘʟ-

ʣʠʯʥʳʝ ʚʠʜʳ ʧʨʝʧʷʪʩʪʚʠʡ (ʩʪʝʥʳ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʙʣʘʩʪʝʡ) ʪʘʢ ʞʝ, ʢʘʢ ʠ 

ʦʙʳʯʥʳʝ ʧʝʰʝʭʦʜʳ. ʇʝʰʝʭʦʜʳ ʤʦʜʝʣʠʨʫʶʪʩʷ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ 

ʘʛʝʥʪʳ ʩʦ ʩʣʦʞʥʳʤ ʧʦʚʝʜʝʥʠʝʤ. ɼʣʷ ʙʳʩʪʨʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʪʦʢʦʚ ʧʝʰʝʭʦʜʦʚ 
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Pedestrian Library ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʠʥʪʝʨʬʝʡʩ ʚ ʚʠʜʝ ʙʣʦʯʥʦʡ 

ʜʠʘʛʨʘʤʤʳ. 

 

ʈʠʩ. 2.12. ɹʠʙʣʠʦʪʝʢʘ Pedestrian Library 

ï  Rail Yard Library ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʤʠʪʘʮʠʶ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ 

ʦʧʝʨʘʮʠʡ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʩʪʘʥʮʠʠ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʤʘʩʰʪʘʙʘ. ʄʦʜʝʣʠ 

ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʩʪʘʥʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ (ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ ʠ ʘʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ), ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʝʡʩʪʚʠʷʤʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ: ʧʦʛʨʫʟʢʘʤʠ ʠ ʨʘʟʛʨʫʟʢʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʠ-

ʝʤ ʨʝʩʫʨʩʦʚ, ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʨʘʟʣʠʯʥʳʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ. 

ɼʝʪʘʣʠʟʠʨʦʚʘʪʴ ʤʦʜʝʣʠʨʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʥʦ, ʚʳʜʝʣʠʚ ʠʭ ʠ ʠʟ-

ʤʝʥʠʚ ʧʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʫʷ ʧʘʥʝʣʴ ʩʚʦʡʩʪʚ. 

AnyLogic ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʜʭʦʜ ʘʛʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ 

ʘʛʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ: ʣʁ ʜʠ ï ʧʦʪʨʝʙʠʪʝʣʠ, ʞʠʪʝʣʠ, ʨʘʙʦʪʥʠʢʠ, ʧʘʮʠʝʥʪʳ, ʜʦʢ-

ʪʦʨʘ, ʢʣʠʝʥʪʳ, ʩʦʣʜʘʪʳ ʠ ʜʨ.; ʪʨʘʥʩʧʦʨʪ, ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʘʚʪʦʤʦʙʠʣʠ, ʢʨʘʥʳ, 

ʩʘʤʦʣʸʪʳ, ʚʘʛʦʥʳ, ʩʪʘʥʢʠ ʠ ʜʨ.; ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʚʝʱʠ ï ʧʨʦʝʢʪʳ, ʧʨʦʜʫʢʪʳ, 

ʠʥʥʦʚʘʮʠʠ, ʠʜʝʠ, ʠʥʚʝʩʪʠʮʠʠ ʠ ʜʨ.; ʦʨʛʘʥʠʟʘʮʠʠ ï ʢʦʤʧʘʥʠʠ, ʧʦʣʠʪʠʯʝʩʢʠʝ 

ʧʘʨʪʠʠ, ʩʪʨʘʥʳ ʠ ʜʨ. ʕʪʠ ʦʙʲʝʢʪʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ AnyLogic ʤʦ-

ʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʠ ʫʥʠʯʪʦʞʘʪʴʩʷ ʜʠʥʘʤʠʯʝʩʢʠ, ʧʝʨʝʤʝʱʘʪʴʩʷ, ʦʙʱʘʪʴʩʷ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ, ʠʤʝʪʴ ʧʦʚʝʜʝʥʠʝ, ʟʥʘʥʠʷ, ʮʝʣʠ, ʩʪʨʘʪʝʛʠʶ ð ʪʦ ʝʩʪʴ ʦʙʣʘʜʘʶʪ 

ʚʩʝʤʠ ʩʚʦʡʩʪʚʘʤʠ ʘʛʝʥʪʦʚ.  

ɸʛʝʥʪʥʳʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʤʦʜʝʣʠʨʫʶʪ ʨʳʥʢʠ (ʘʛʝʥʪ - ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʧʦʢʫʧʘʪʝʣʴ), ʢʦʥʢʫ-

ʨʝʥʮʠʶ ʠ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ (ʘʛʝʥʪ - ʢʦʤʧʘʥʠʷ), ʥʘʩʝʣʝʥʠʝ (ʘʛʝʥʪ - ʩʝʤʴʷ, ʞʠ-

ʪʝʣʴ ʛʦʨʦʜʘ ʠʣʠ ʠʟʙʠʨʘʪʝʣʴ) ʠ ʤʥʦʛʦ ʜʨʫʛʦʝ. ʊʦʣʴʢʦ ʘʛʝʥʪʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦ-

ʣʝ̫ʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʱʝʤ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜ-

ʧʦʣʦʞʝʥʠʡ ʦ ʧʦʚʝʜʝʥʠʠ ʝʸ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʥʠʷ ʦ ʛʣʦʙʘʣʴʥʳʭ 

ʟʘʢʦʥʘʭ ð ʪʦ ʝʩʪʴ ʚ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ ʩʣʫʯʘʝ.  
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AnyLogic ʦʩʥʦʚʘʥ ʥʘ Java ʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝ Eclipse - ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʜʣʷ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ. ɹʣʘʛʦʜʘʨʷ Eclipse AnyLogic ʨʘʙʦ-

ʪʘʝʪ ʥʘ ʚʩʝʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ (Windows, Mac, 

Linux ʠ ʪ.ʜ.).  

ɺ ʨʝʜʘʢʪʦʨʝ AnyLogic ʚʦʟʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʘʥʠʤʘʮʠʶ ʠ ʠʥʪʝʨʘʢʪʠʚ-

ʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʤʦʜʝʣʠ. ɸʥʠʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʝʨʩʧʝʢʪʠʚ. ʅʘʧʨʠʤʝʨ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʠʪʴ ʛʣʦʙʘʣʴʥʳʡ ʚʟʛʣʷʜ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʴʥʳʝ ʘʥʠʤʘ-

ʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʥʠʤʠ. ʀʤʝʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʨʝʘʣʠ-

ʟʘʮʠʠ ʘʥʠʤʘʮʠʠ (ʨʠʩ.2.13). 

  

ʈʠʩ.2.13 

ɺ AnyLogic ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʦ 35 ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʡ, ʪʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. AnyLogic 

ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʢʘʢ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʠ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉ ʤʦʜʝʣʴʶ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝ-

ʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ: 

¶ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (simulation); 

¶ ʦʧʪʠʤʠʟʘʮʠʷ (optimization); 

¶ ʢɻʩʧʝʨʠʤʝʥʪʳ ʄʦʥʪʝ-ʂʘʨʣʦ; 

¶ ʘʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ; 

¶ ʢɻʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʮʝʥʘʨʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ AnyLogic ʚʩʪʨʦʝʥ ʦʧʪʠʤʠʟʘʪʦʨ OptQuest. ʂʦʤʙʠʥʠʨʫʷ ʵʚʨʠʩʪʠʢʠ, 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʧʪʠʤʠʟʘʮʠʶ, OptQuest ʧʦʟʚʦʣʷʝʪ ʥʘʭʦ-

ʜʠʪʴ ʟʥʘʯʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʠ ʥʝʧʨʝʨʳʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʤʘʢʩʠʤʫʤʫ ʠʣʠ ʤʠʥʠʤʫʤʫ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝ-

ʣʸʥʥʦʩʪʠ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʛʨʘʥʠʯʝʥʠʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʦʚ ʚ AnyLogic ʦʪ-

ʚʝʜʝʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʧʘʣʠʪʨʘ çʉʪʘʪʠʩʪʠʢʘè, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪʩʷ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʧʦ ʭʦʜʫ ʨʘʙʦʪʳ ʤʦʜʝʣʠ. ɺ ʵʪʦʡ ʧʘʣʠʪʨʝ ʪʘʢʞʝ ʥʘʭʦ-

ʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʛʨʘʬʠʢʠ ʠ ʛʠʩʪʦʛʨʘʤʤʳ.  
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ɻʃɸɺɸ 3  

 

ʉʀʉʊɽʄʅɸʗ ɼʀʅɸʄʀʂɸ 

  

3.1. ʄʝʪʦʜʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ 
 

ʉʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ï ʧʘʨʘʜʠʛʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʜʝ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʩʠʩʪʝʤʳ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʜʠʘʛʨʘʤʤʳ ʧʨʠʯʠʥʥʳʭ ʩʚʷʟʝʡ ʠ ʛʣʦʙʘʣʴʥʳʭ 

ʚʣʠʷʥʠʡ ʦʜʥʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʜʨʫʛʠʝ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʟʘʪʝʤ ʩʦʟʜʘʥʥʘʷ ʥʘ ʦʩʥʦ-

ʚʝ ʵʪʠʭ ʜʠʘʛʨʘʤʤ ʤʦʜʝʣʴ ʠʤʠʪʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʊʘʢʦʡ ʚʠʜ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʩʫʪʴ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠ ʷʚʣʝʥʠʷʤʠ. ʉʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʉʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ʢʘʢ ʤʝʪʦʜ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘ-

ʝʪ ʚ ʩʝʙʷ: 

¶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ ʦʙʲʝʢʪʘ;  

¶ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʜʠʘʛʨʘʤʤʳ ʦʙʲʝʢʪʘ, ʛʜʝ ʫʢʘʟʳʚʘʶʪʩʷ ʩʚʷʟʠ ʤʝ-

ʞʜʫ ʵʣʝʤʝʥʪʘʤʠ;  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʪʝʤʧʦʚ ʠʭ ʨʦʩʪʘ;  

¶ ʧʨʠʥʷʪʠʝ ʛʠʧʦʪʝʟ ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʪʝʤʧʘ ʨʦʩʪʘ ʦʪ ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʛʠʧʦʪʝʟ;  

¶ ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ ʚʚʝʜʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʧʦʤʦʱʴʶ ʠʤʝʶʱʝʡʩʷ ʩʪʘʪʠ-

ʩʪʠʢʠ.  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʩʠʩʪʝʤʥʦʡ 

ʜʠʥʘʤʠʢʠ ʚ 1958 ʛ. ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

DYNAMO  (DYNAmic MOdels).   

ʄʦʜʝʣʴ ʌʦʨʨʝʩʪʝʨʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ:  

¶ ʫʨʦʚʥʠ  (ʨʝʩʫʨʩʳ, ʨʝʟʝʨʚʫʘʨʳ) ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʥʘʢʦʧʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʚʝʣʠʯʠʥ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʦʪʦʚʢʠ, ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠ 

ʛʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷ, ʪʦʚʘʨʳ ʥʘ ʩʢʣʘʜʝ, ʪʦʚʘʨʳ ʚ ʧʫʪʠ, ʙʘʥʢʦʚʩʢʘʷ ʥʘ-

ʣʠʯʥʦʩʪʴ, ʩʪʨʘʭʦʚʳʝ ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʧʣʦʱʘʜʠ, ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ, ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʠ ʪ.ʜ. ʋʨʦʚ-

ʥʠ ʧʨʠʤʝʥʠʤʳ ʥʝ ʪʦʣʴʢʦ ʢ ʬʠʟʠʯʝʩʢʠʤ ʚʝʣʠʯʠʥʘʤ. ʅʘʧʨʠʤʝʨ, ʫʨʦʚʝʥʴ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʝʥ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ. ʋʨʦʚʥʠ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʷ, ʦʧʪʠʤʠʟʤʘ ʠ ʥʝʛʘʪʠʚʥʳʭ ʦʞʠʜʘʥʠʡ ʚʣʠʷʶʪ ʥʘ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʝ ʧʦʚʝʜʝʥʠʝ. ʋʨʦʚʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, 

ʥʘʢʦʧʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʚʭʦʜʷʱʠʤʠ ʠ ʠʩʭʦʜʷʱʠʤʠ 
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ʧʦʪʦʢʘʤʠ. ʂʘʞʜʳʡ ʫʨʦʚʝʥʴ ʦʧʠʩʳʚʘʝʪʩʷ ʝʛʦ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ, 

ʟʘʚʠʩʷʱʝʡ ʦʪ ʨʘʟʥʦʩʪʠ ʚʭʦʜʷʱʠʭ ʠ ʠʩʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ. ʅʘʧʨʠʤʝʨ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʪʦʚʘʨʦʚ ʚ ʧʫʪʠ (ʫʨʦʚʝʥʴ) ʠ ʢʦʥʩʪʘʥʪʦʡ (ʟʘʧʘʟʜʳʚʘʥʠʝ ʥʘ 

ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ). ɹʦʣʝʝ ʩʣʦʞʥʳʡ ʧʨʠʤʝʨ: ʨʝʰʝʥʠʝ ʦ ʥʘʡʤʝ ʨʘ-

ʙʦʯʠʭ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʫʨʦʚʥʷʤʠ ʠʤʝʶʱʝʡʩʷ ʨʘʙʦʯʝʡ ʩʠʣʳ, 

ʩʨʝʜʥʝʛʦ ʪʝʤʧʘ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʢʘʟʦʚ, ʯʠʩʣʘ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʦʭʦʜʷʱʠʭ 

ʢʫʨʩ ʦʙʫʯʝʥʠʷ, ʯʠʩʣʘ ʚʥʦʚʴ ʧʨʠʥʷʪʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ 

ʥʝʚʳʧʦʣʥʝʥʥʳʤ ʟʘʢʘʟʘʤ, ʫʨʦʚʥʷ ʟʘʧʘʩʦʚ, ʥʘʣʠʯʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘ-

ʪʝʨʠʘʣʦʚ. ʅʘ ʜʠʘʛʨʘʤʤʘʭ ʚ ʤʦʜʝʣʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʤʠ; 

¶ ʪʝʤʧʳ ʧʦʪʦʢʦʚ ï ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ, ʧʝʨʝʤʝʱʘʶʱʠʝ ʩʦ-

ʜʝʨʞʠʤʦʝ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʢ ʜʨʫʛʦʤʫ. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʙʳʪʴ  ʧʦʪʦʢʠ 

ʤʘʪʝʨʠʘʣʦʚ, ʟʘʢʘʟʦʚ, ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʙʦʯʝʡ ʩʠʣʳ, ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʠʥʬʦʨʤʘʮʠʠ. ʀʟʦʙʨʘʞʘʶʪʩʷ ʩʧʣʦʰʥʳʤʠ ʩʪʨʝʣʢʘʤʠ;  

¶ ʬʫʥʢʮʠʠ ʨʝʰʝʥʠʡ (ʚʠʥʪʠʣʠ), ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʪʝʤʧʳ ʧʦʪʦʢʘ ʤʝʞʜʫ 

ʫʨʦʚʥʷʤʠ. ʌʫʥʢʮʠʷ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʬʦʨʤʫ ʧʨʦʩʪʦʛʦ ʫʨʘʚʥʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʨʝʘʢʮʠʶ ʧʦʪʦʢʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʫʨʦʚ-

ʥʝʡ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʜʘʥʥʳʡ ʪʝʤʧ ʧʦʪʦʢʘ ʚ ʩʚʷʟʠ. ʀʟʦʙʨʘʞʘʶʪʩʷ 

ʜʚʫʤʷ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ ʚ ʚʠʜʝ ʙʘʙʦʯʢʠ;  

¶ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ (ʟʘʧʘʟʜʳʚʘʥʠʷ) ï ʩʣʫʞʘʪ ʜʣʷ ʠʤʠʪʘʮʠʠ ʟʘʜʝʨʞʢʠ ʧʦ-

ʪʦʢʦʚ. ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʥʝʛʦ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠ ʪʠʧʦʤ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʨʝʘʢʮʠʠ. ɺʪʦʨʦʡ ʧʘʨʘʤʝʪʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʢʣʠʢ 

ʵʣʝʤʝʥʪʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʈʘʟʥʳʝ ʪʠʧʳ ʣʠʥʠʡ ʟʘʜʝʨʞ-

ʢʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʦʪʢʣʠʢ. 

¶ ʢʘʥʘʣʳ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʝʜʠʥʷʶʱʠʝ ʬʫʥʢʮʠʠ ʨʝʰʝʥʠʡ (ʚʠʥʪʠʣʠ) ʩ 

ʫʨʦʚʥʷʤʠ. ʀʟʦʙʨʘʞʘʶʪʩʷ ʰʪʨʠʭʦʚʳʤʠ ʩʪʨʝʣʢʘʤʠ. 

¶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ï ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʢʘʥʘʣʘʭ ʠʥʬʦʨʤʘʮʠʠ 

ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʠ ʬʫʥʢʮʠʷʤʠ ʨʝʰʝʥʠʡ ʠ ʦʧʨʝʜʝʣʷʶʪ ʥʝʢʦʪʦʨʫʶ 

ʬʫʥʢʮʠʶ ʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʫʨʦʚʥʝʡ ʣʠʙʦ ʪʝʤʧʦʚ ʠ ʚ ʧʨʦʮʝʩ-

ʩʝ ʠʤʠʪʘʮʠʠ ʚʳʯʠʩʣʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʫʧʧʦʡ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʪʘʢʫʶ ʞʝ ʨʘʟʤʝʨʥʦʩʪʴ. ʀʭ ʦʙʦʟʥʘʯʘʶʪ ʢʨʫʞʢʦʤ ʙʦʣʴʰʝʛʦ ʨʘʟ-

ʤʝʨʘ. 

¶  ʇʦʩʪʦʷʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʦʙʦʟʥʘʯʘʶʪ ʢʨʫʞʦʯʢʦʤ ʤʘʣʦʛʦ ʨʘʟʤʝ-

ʨʘ.  

ʅʘ ʨʠʩ. 3.1 ʧʨʠʚʝʜʝʥʘ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʦʪʜʝʣʝʥʠʷ ʙʘʥʢʘ. ɿʜʝʩʴ ʭʦʨʦʰʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʝʨʚʫʘʨʳ (ʫʨʦʚʥʠ), ʪʝʤʧʳ ʧʦʪʦʢʦʚ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʝʨʝ-

ʤʝʥʥʳʝ ʠ ʧʦʩʪʦʷʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. 
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ʈʠʩ. 3.1. ʉʭʝʤʘ ʤʦʜʝʣʠ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʙʦʪʳ ʦʪʜʝʣʝʥʠʷ ʙʘʥʢʘ  

 

ʅʘ ʨʠʩʫʥʢʝ 3.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ  ʌʦʨʨʝʩʪʝʨʘ, ʢʦ-

ʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʪʦʣʴʢʦ ʦʜʥʫ ʩʝʪʴ ʩ ʵʣʝʤʝʥʪʘʨʥʦʡ ʩʭʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʠ ʪʝʤʧʘʤʠ. ʏʪʦʙʳ ʦʪʨʘʟʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʩʚʷʟʘʥ-

ʥʳʭ ʩʝʪʝʡ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ  ʰʝʩʪʴ ʪʠʧʦʚ ʩʝʪʝʡ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʝʨʝʤʝʥʥʳʭ: ʟʘʢʘʟʳ, ʤʘʪʝʨʠʘʣʳ, ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪ-

ʚʘ, ʨʘʙʦʯʫʶ ʩʠʣʫ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʦʝʜʠʥʝʥʥʳʭ ʚʦʝʜʠʥʦ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʃʶʙʘʷ ʠʟ ʵʪʠʭ ʩʝʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʝʱʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʪ-

ʜʝʣʴʥʳʭ ʯʘʩʪʝʡ. 

 

      - ʫʨʘʚʥʝʥʠʷ ʪʝʤʧʦʚ,   - ʢʘʥʘʣ ʧʦʪʦʢʘ,   - ʠʩʪʦʯʥʠʢʠ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʈʠʩ. 3.2. ɹʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʌʦʨʨʝʩʪʝʨʘ 
 

ɹʘʟʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʜʦʧʦʣʥʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʳʚʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʦʚʥʝʡ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʘ ʩʠʩʪʝʤʘ 

ʩʦʩʪʦʠʪ ʠʟ ʫʨʘʚʥʝʥʠʡ ʜʚʫʭ ʪʠʧʦʚ: ʫʨʘʚʥʝʥʠʷ ʫʨʦʚʥʝʡ ʠ ʫʨʘʚʥʝʥʠʷ ʪʝʤʧʦʚ. 
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ʇʦʩʪʨʦʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʫʨʦʚʥʝʡ. ɿʜʝʩʴ ʚʨʝʤʝʥʥʘʷ ʦʩʴ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ 

ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ D tij ʤʝʞʜʫ i-ʤ ʠ j-ʤ  ʤʦʤʝʥʪʘʤʠ ʚʨʝʤʝʥʠ. 

ʅʦʚʳʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʢʦʥʝʮ ʠʥʪʝʨʚʘʣʘ, ʠ ʧʦ 

ʥʠʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʦʚʳʝ ʪʝʤʧʳ (ʨʝʰʝʥʠʷ) ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʠʥʪʝʨʚʘʣʘ D 

ti(j+1). 

ʅʦʚʳʡ ʫʨʦʚʝʥʴ = ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ + ɺʭʦʜʷʱʠʡ ʧʦʪʦʢ - ʀʩʭʦʜʷʱʠʡ ʧʦʪʦʢ 

( )iiii yxtzz D-DD+= -1 , i = 1, é, n.                  (3.1) 

ɺ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʝ ʪʘʢʦʝ ʨʘʚʝʥʩʪʚʦ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʫʨʘʚʥʝ-

ʥʠʝʤ ʫʨʦʚʥʷ.  

ɸ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠʨʦʩʪʘ Dx ʠ ʩʦʢʨʘʱʝʥʠʷ Dy ʫʨʦʚʥʝʡ z ʚʚʦʜʷʪ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʪʝʤʧʦʚ. ʋʨʘʚʥʝʥʠʝ ʪʝʤʧʘ ʥʘ ʚʳʭʦʜʝ  ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

ʚ ʚʠʜʝ: 

TZty ii // 1-=DD ,                              (3.2) 

ʛʜʝ Z i - 1 ï ʚʝʣʠʯʠʥʘ ʫʨʦʚʥʷ, ʦʪʨʘʞʘʶʱʝʛʦ ʟʘʧʘʟʜʳʚʘʥʠʝ ʚ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ i; T ï ʢʦʥʩʪʘʥʪʘ (ʩʨʝʜʥʝʝ ʚʨʝʤʷ), ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʟʘʧʘʟ-

ʜʳʚʘʥʠʷ.  

ʂ ʯʠʩʣʫ ʜʦʩʪʦʠʥʩʪʚ ʤʦʜʝʣʠ ʦʪʥʦʩʷʪʩʷ: ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʘʞʘʪʴ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʣʶʙʫʶ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ; ʧʨʦʩʪʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʩʠʥʦʥʠʤʠʯʥʦʡ ʷʟʳʢʫ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ʀʟ ʫʨʘʚʥʝʥʠʡ ʫʨʦʚʥʝʡ (3.1) ʜʣʷ ʦʩʥʦʚʥʳʭ ʬʘʟʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʪʘʢ ʥʘ-

ʟʳʚʘʝʤʳʭ ʩʠʩʪʝʤʥʳʭ ʫʨʦʚʥʝʡ) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝ-

ʥʠʷ ʪʠʧʘ: 

-+
-= ii

i yy
dt

dz
,    (3.3) 

ʛʜʝ iy+   ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʝʤʧ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʥʥʦʡ y, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ 

ʚʩʝ ʬʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ ʨʦʩʪ ʧʝʨʝʤʝʥʥʦʡ y, i - ʠʥʜʝʢʩ ʨʝʟʝʨʚʫʘʨʘ (ʫʨʦʚ-

ʥʷ);  

iy-  ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʝʤʧ ʩʢʦʨʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʚʩʝ ʬʘʢʪʦʨʳ, 

ʚʳʟʳʚʘʶʱʠʝ ʫʙʳʚʘʥʠʝ ʧʝʨʝʤʝʥʥʦʡ y. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʪʝʤʧʳ ʨʘʩʱʝʧʣʷʶʪʩʷ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝ ʬʫʥʢ-

ʮʠʡ, ʟʘʚʠʩʷʱʠʭ ʪʦʣʴʢʦ ʦʪ "ʬʘʢʪʦʨʦʚ" ï ʢʦʤʙʠʥʘʮʠʡ ʦʩʥʦʚʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʪ.ʝ., ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʘʤʠʭ ʷʚʣʷʶʱʠʭʩʷ ʬʫʥʢʮʠʷʤʠ ʩʠʩʪʝʤʥʳʭ ʫʨʦʚʥʝʡ: 

 )()...()(),...,,(),....,,( 22112121 kkkn FfFfFfFFFfyyygy ===° , 



 76 

ʛʜʝ ),....,(
1 miijj yygF = ð ʬʘʢʪʦʨʳ, ʧʨʠʯʝʤ njmm <= )( , nk< , n  - ʯʠʩʣʦ 

ʫʨʦʚʥʝʡ, ʪ.ʝ. ʬʘʢʪʦʨʦʚ ʤʝʥʴʰʝ, ʯʝʤ ʦʩʥʦʚʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʠ ʢʘʞʜʳʡ ʬʘʢʪʦʨ 

ʟʘʚʠʩʠʪ ʥʝ ʦʪ ʚʩʝʭ ʩʠʩʪʝʤʥʳʭ ʫʨʦʚʥʝʡ, ʘ ʪʦʣʴʢʦ ʦʪ ʢʘʢʦʡ-ʪʦ ʠʭ ʯʘʩʪʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʟʘʜʘʯʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʕʪʘʧʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʌʦʨʨʝʩʪʝʨʘ: 

1. ʇʦʩʪʨʦʝʥʠʝ ʙʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʛʨʘʬʘ; 

2. ʇʘʨʘʤʝʪʨʠʟʘʮʠʷ ʛʨʘʬʘ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʫʨʘʚ-

ʥʝʥʠʡ; 

3. ʆʧʠʩʘʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʜʥʦʤ ʠʟ ʷʟʳʢʦʚ ʠ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʜʠʬʬʫʟʠʠ ʧʦ ɹʘʩʫ. ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʤʘʛʘʟʠʥ, ʚ ʢʦʪʦ-

ʨʳʡ ʧʨʠʭʦʜʷʪ ʧʦʢʫʧʘʪʝʣʠ (ʢʣʠʝʥʪʳ) ʠ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ 

ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʨʦʜʘʞʠ, ʠ ʟʘ ʩʯʝʪ ʯʝʛʦ ʧʨʦʠʩ-

ʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʧʨʦʜʘʞʠ.  

ʅʘ ʨʠʩ. 3.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ. ʈʝʟʝʨʚʫʘʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʣʠʝʥʪʳ ʠ ʢʣʠʝʥʪʳ, ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʢʣʠʝʥʪʦʚ ʤʦ-

ʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʟʘ ʩʯʝʪ ʨʝʢʣʘʤʳ ʠ ʫʩʪʥʦʡ ʨʝʢʣʘʤʳ.            
 

 
ʈʠʩ. 3.3. ʄʦʜʝʣʴ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ  

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʵʪʘ ʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ:    

 


