
ɺʉʊʋʇ 

 

ʆʩʪʘʥʥʽ ʨʦʢʠ ʋʢʨʘʾʥʘ ʘʢʪʠʚʥʦ ʦʙʦʨʦʥʷʻʪʴʩʷ ʚʽʜ ʘʛʨʝʩʦʨʘ. ɺʽʡʩʴʢʦʚʠʤ 

ʧʦʪʨʽʙʥʦ ʘʢʪʠʚʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʟʙʨʦʶ, ʪʝʭʥʽʢʫ, ʨʽʟʥʦʤʘʥʽʪʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʽʥʰʝ. ɸʣʝ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʽʤʽʪʘʮʽʶ ʙʦʶ. ɿʘʛʘʣʦʤ ʰʪʘʙ ʽʤʽʪʫʻ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʨʪʠ ʤʦʞʣʠʚʽ ʙʦʾ ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʙʫʪʠʩʷ ʥʘ ʪʽʡ ʯʠ ʽʥʰʽʡ ʪʝʨʠʪʦʨʽʾ. ʋ 

ʚʽʡʩʴʢʦʚʠʭ ʥʘʟʠʚʘʶʪʴ çɺʽʡʩʴʢʦʚʦʶ ʛʨʦʶè.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʘʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʽʤʽʪʘʮʽʡʥʦ-

ʪʘʢʪʠʯʥʦʾ ʛʨʠ ʜʣʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʚ 

ʧʨʦʩʪʦʨʽ ʩʪʘʥʽʚ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʩʪʘʥʽʚ ʫ ʜʝʨʝʚʽ ʨʽʰʝʥʴ ʪʘ ʨʦʟʨʦʙʢʘ ʚʽʡʩʴʢʦʚʦ-ʽʤʽʪʘʮʽʡʥʦʾ ʛʨʠ ʜʣʷ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʫ ʨʦʙʦʪʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʠʟʢʫ ʟʘʚʜʘʥʴ: 

½ ʨʦʟʢʨʠʪʠ ʩʫʪʥʽʩʪʴ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ; 

½ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ɿʉʋ; 

½ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʽʤʽʪʘʮʽʾ ʙʦʶ; 

½ ʨʦʟʨʦʙʠʪʠ ʚʽʡʩʴʢʦʚʫ ʛʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ Unity ʪʘ WPF; 

½ ʚʜʦʩʢʦʥʘʣʠʪʠ ʘʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʚ ʧʨʦʩʪʦʨʽ ʩʪʘʥʽʚ; 

½ ʩʪʚʦʨʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʘʪʘʢʠ ʧʽʜʨʦʟʜʽʣʽʚ. 

ʆʙôʻʢʪ ʪʘ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʨʦʙʦʪʠ ʻ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʚʽʡʩʴʢʦʚʦʾ ʦʧʝʨʘʮʽʾ, ʱʦ ʛʨʫʥʫʻʪʴʩʷ ʥʘ ʚʠʙʦʨʽ ʦʮʽʥʢʠ ʩʪʘʥʫ. 

ʇʨʝʜʤʝʪʦʤ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʩʪʘʥʽʚ ʫ ʜʝʨʝʚʽ ʨʽʰʝʥʴ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʪʘ ʧʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ 

ʥʘʩʪʫʧʥʦʤʫ: 

½ ʥʦʚʠʡ ʘʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʚ ʧʨʦʩʪʦʨʽ ʩʪʘʥʽʚ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ 

ʦʮʽʥʠʪʠ ʩʠʪʫʘʮʽʶ ʟʘ ʜʝʢʽʣʴʢʘ ʢʨʦʢʽʚ ʚʧʝʨʝʜ; 

½ ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʩʪʚʦʨʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʣʷ ʘʥʘʣʽʟʫ ʚʪʨʘʪ ʫ ʜʝʷʢʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ;



 

½ ʥʦʚʽ ʘʣʛʦʨʠʪʤʠ ʤʦʞʥʘ ʚʧʨʦʚʘʜʠʪʠ ʚ ʽʤʽʪʘʮʽʡʥʫ ʛʨʫ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ 

ʜʣʷ ʥʘʚʯʘʥʥʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ. 

ʇʨʦʛʨʘʤʥʦʶ ʩʠʩʪʝʤʦʶ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʪʘʢʪʠʢ ʚʝʜʝʥʥʷ ʙʦʶ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʤʝʥʰʠʪʠ 

ʣʶʜʩʴʢʽ ʚʪʨʘʪʠ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʽ ʟʤʽʥʦʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʦʧʦʤʦʞʝ ʨʦʟʨʘʭʫʚʘʪʠ 

ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ ʫ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʷʢʱʦ ʚʽʜʦʤʘ ʢʽʣʴʢʽʩʪʴ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ. 

ʉʪʨʫʢʪʫʨʫ ʨʦʙʦʪʠ ʩʢʣʘʜʘʶʪʴ ʚʩʪʫʧ, ʪʨʠ ʨʦʟʜʽʣʠ, ʚʠʩʥʦʚʢʠ, ʩʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʜʦʜʘʪʢʠ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ 

ʪʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤ ʷʢʠʤʠ ʢʦʨʠʩʪʫʻʪʴʩʷ ʋʢʨʘʾʥʘ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚʽʜʦʤʽ 

ʩʠʩʪʝʤʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʚʝʜʝʥʥʷ ʙʦʶ ʪʘ ʽʛʨʦʚʽ ʨʫʰʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʢʨʦʢʦʚʦʾ 

ʚʽʡʩʴʢʦʚʦʾ ʩʪʨʘʪʝʛʽʾ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʫʻʪʴʩʷ ʪʝʭʥʽʯʥʘ ʯʘʩʪʠʥʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʽʤʽʪʘʮʽʾ ʚʽʡʩʴʢʦʚʦʛʦ ʙʦʶ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟ 

ʦʧʠʩʦʤ ʙʘʟʠ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʚ ʧʨʦʩʪʦʨʽ 

ʩʪʘʥʽʚ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʩʚʽʪʣʝʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʚ 

ʧʨʦʩʪʦʨʽ ʩʪʘʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʨʝʚʘ ʨʽʰʝʥʴ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʚʪʨʘʪ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʫ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. 
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ʈʆɿɼɯʃ 1. ʊɽʆʈɽʊʀʏʅɯ ɸʉʇɽʂʊʀ ʉʋʏɸʉʅʀʍ ʉʀʉʊɽʄ 

ʄʆɼɽʃʖɺɸʅʅʗ ɺɯʁʉʔʂʆɺʆɰ ɻʈʀ 

 

1.1 ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ 

 

1.1.1 ʆʩʥʦʚʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ɽʬʝʢʪʠʚʥʦʩʪʽ ʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ. ʇʨʦʪʷʛʦʤ 

ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʟʥʘʥʥʷ ʪʘ ʚʧʨʘʚʥʝ ʢʝʨʽʚʥʠʮʪʚʦ ʧʽʜʣʝʛʣʠʤʠ ʢʦʤʘʥʜʠʨʘʤʠ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ ʜʦʟʚʦʣʷʣʠ ʟʙʝʨʝʛʪʠ ʙʘʛʘʪʦ ʞʠʪʪʽʚ ʥʝ ʪʽʣʴʢʠ ʧʽʜʣʝʛʣʠʭ, ʘʣʝ 

ʱʝ ʟʚʠʯʘʡʥʠʭ ʣʶʜʝʡ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʦʧʝʨʘʮʽʡ ʚʠʨʽʰʫʻʪʴʩʷ ʜʦʣʷ 

ʜʝʨʞʘʚʠ. ɼʦʩʚʽʜ, ʷʢʠʡ ʙʫʚ ʟʜʦʙʫʪʠʡ ʫ ʧʦʧʝʨʝʜʥʽʭ ʙʦʷʭ, ʧʝʨʝʜʘʚʘʚʩʷ ʤʽʞ 

ʧʦʢʦʣʽʥʥʷʤʠ ʪʘ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʫ ʭʦʜʽ ʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʘʣʝ 

ʮʽʥʘ ï ʮʝ ʣʶʜʩʴʢʽ ʞʠʪʪʷ. 

ʅʘ ʩʴʦʛʦʜʥʽ, ʱʦʙ ʧʽʜʛʦʪʫʚʘʪʠ ʤʘʡʙʫʪʥʽʭ ʢʦʤʘʥʜʠʨʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʭʦʜʫ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʡʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽʤʽʪʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ [1]. ɯʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟ ʙʽʣʴʰ ʤʝʥʰʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʚʽʜʩʫʪʥʽʩʪʶ ʚʪʨʘʪ ʟʽ ʩʪʦʨʦʥʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ 

ʪʘ ʤʠʨʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʠʨʽʰʠʪʠ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʩʪʘʻ ʝʬʝʢʪʠʚʥʽʰʝ. ʂʦʤʘʥʜʠʨ 

ʤʦʞʝ ʯʽʪʢʦ ʚʠʨʽʰʠʪʠ ʪʝ ʯʠ ʽʥʰʝ ʟʘʚʜʘʥʥʷ ʟ ʧʨʠʡʥʷʪʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʚ ʫʤʦʚʘʭ 

ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʦʾ ʙʦʡʦʚʦʾ ʦʧʝʨʘʮʽʾ, ʘʙʦ ʪʘʢʪʠʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. 

ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʙʦʡʦʚʠʭ ʦʧʝʨʘʮʽʡ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽʰʽʤ ʩʪʘʣʦ 

ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʊʘʢʦʞ ʤʦʞʣʠʚʝ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʘ ʫ 

ʙʦʶ ʤʦʞʫʪʴ ʙʫʪʠ ʚʟʘʻʤʦʜʽʷʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ ʪʘ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʪʦʤʫ ʧʨʦʨʘʭʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦ ʩʪʘʻ ʩʢʣʘʜʥʠʤ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʠʚʯʠʪʠ ʩʠʪʫʘʮʽʶ ʚ ʮʽʣʦʤʫ ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ 

ʧʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʟ ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ ʜʝʪʘʣʽʟʘʮʽʾ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ 

ʧʨʦʤʽʞʢʽʚ ʯʘʩʫ. ɸ ʩʪʚʦʨʝʥʠʡ ʩʮʝʥʘʨʽʡ ʙʦʶ ʜʦʟʚʦʣʠʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʨʦʛʨʘʪʠ ʙʽʡ ʪʘ 

ʧʦʧʦʚʥʠʪʠ ʜʘʥʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʙʝʟʧʝʯʥʦʾ ʪʘʢʪʠʢʠ ʚʝʜʝʥʥʷ ʙʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʢʦʤʘʥʜʫʚʘʥʥʷ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʚʝʜʝʥʥʷ ʨʝʘʣʴʥʠʭ ʙʦʾʚ ʥʘ ʧʦʣʽ ʙʦʶ ʜʦ 
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ʾʭ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʞʣʠʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʄʦʜʝʣʶʚʘʥʥʷ ï ʮʝ ʤʝʪʦʜ ʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢʦʛʦ ʦʙʨʘʥʘ 

ʤʦʜʝʣʴ ʘʙʦ ʩʠʩʪʝʤʘ ʟʘʤʽʥʶʻʪʴʩʷ ʙʽʣʴʰ ʧʨʦʩʪʦʶ ʤʦʜʝʣʣʶ. ʄʦʜʝʣʶʚʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʦʩʣʽʜʞʫʚʘʥʫ ʤʦʜʝʣʴ ʚʘʞʢʦ ʧʨʦʪʝʩʪʫʚʘʪʠ ʘʙʦ 

ʬʽʥʘʥʩʦʚʦ ʥʝʜʦʮʽʣʴʥʦ. 

ɭ ʤʘʪʝʤʘʪʠʯʥʝ ʪʘ ʬʽʟʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʠʢʣʘʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʻ 

ʩʠʩʪʝʤʘ ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ, ʘ ʜʦ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʥʘʚʝʩʪʠ 

ʧʨʠʢʣʘʜ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʙʦ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʟʤʝʥʰʝʥʠʭ ʤʦʜʝʣʷʭ ʢʦʨʘʙʣʽʚ [1]. ɺʠʜ ʷʢʠʡ ʙʽʣʴʰ 

ʤʝʥʰ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʤʦʞʝ ʙʫʪʠ ʽʤʽʪʘʮʽʡʥʦʶ ʤʦʜʝʣʣʶ.  

ɯʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʘ 

ʚʽʜʪʚʦʨʶʻ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩʠ ʫ ʨʝʘʣʴʥʦʩʪʽ. ɯʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʜʝʪʘʣʴʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʠ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟ ʨʽʟʥʠʤ ʥʘʙʦʨʦʤ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʅʘ ʨʠʩʫʥʢʫ 1.1 ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʪʘ ʣʶʜʠʥʠ. 

ʃʶʜʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʜʝʣʴ ʚʯʠʪʴʩʷ ʪʘ ʟʜʦʙʫʚʘʻ ʥʘʚʠʯʢʠ, ʚʯʠʪʴʩʷ ʥʘ ʩʚʦʾʭ 

ʧʦʤʠʣʢʘʭ. 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ɺʟʘʻʤʦʜʽʷ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʪʘ ʣʶʜʠʥʠ 

 

ʃʶʜʠʥʘ ʤʦʞʝ ʚʪʨʫʯʘʪʠʩʷ ʫ ʧʨʦʮʝʩʠ ʚʽʡʩʴʢʦʚʦʛʦ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʂʦʤʘʥʜʠʨ, ʷʢʠʡ ʢʝʨʫʻ ʙʦʻʤ, ʤʦʞʝ ʨʦʙʠʪʠ ʪʽ ʯʠ ʽʥʰʽ ʭʦʜʠ, ʷʢ ʩʪʨʘʪʝʛ, ʷʢʠʡ ʨʦʙʠʪʴ 

ʩʚʽʡ ʯʝʨʛʦʚʠʡ ʭʽʜ. ɸʣʝ ʧʦʪʽʤ ʥʘʩʪʘʻ ʟʤʽʥʘ ʧʦʟʠʮʽʾ ʨʝʘʛʫʶʯʠ ʥʘ ʮʝʡ ʭʽʜ. ʅʘʩʪʫʧʥʠʡ 
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ʭʽʜ ʢʦʤʘʥʜʠʨ ʨʦʙʠʪʴ ʚʞʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʝʥʦʛʦ ʙʦʡʦʚʦʛʦ ʩʪʘʥʫ. ʊʦʙʪʦ, 

ʢʦʤʘʥʜʠʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ, ʤʦʞʝ ʨʦʙʠʪʠ ʪʽ ʯʠ ʽʥʰʽ ʨʽʰʝʥʥʷ ʥʘ ʙʦʡʦʚʽʡ 

ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʧʽʜʧʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʪʘʢʪʠʢʫ ʚʝʜʝʥʥʷ ʙʦʶ. 

ɺ ʧʨʦʮʝʩʽ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʦʜʥʘʢʦʚʠʭ ʜʽʡ ʣʶʜʠʥʘ ʦʪʨʠʤʘʻ ʜʦʩʚʽʜ, 

ʚʯʠʪʴʩʷ ʥʘ ʧʦʤʠʣʢʘʭ, ʘ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʚʦʾ ʪʘ ʯʫʞʽ ʽ ʧʦʩʪʫʧʦʚʦ ʦʚʦʣʦʜʽʚʘʻ 

ʥʘʚʠʢʦʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʄʝʪʘ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʤʫʣʷʪʦʨʘ ʚʽʡʩʴʢʦʚʠʭ 

ʜʽʡ ʜʣʷ ʚʽʜʽʛʨʘʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘ ʥʠʭ ʝʢʩʧʝʨʝʤʝʥʪʽʚ. ʊʘʢʝ ʩʮʝʥʘʨʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʽʜʪʚʦʨʶʚʘʪʠ ʙʦʾ ʫ ʨʽʟʥʠʭ ʯʘʩʦʚʠʭ ʧʨʦʤʽʞʢʘʭ. ʍʦʜʦʤ ʙʦʶ 

ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʽ ʙʘʛʘʪʦ ʨʘʟʽʚ ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ʤʦʤʝʥʪʫ ʜʝ ʢʦʤʘʥʜʠʨ ʟʨʦʙʠʚ ʧʦʤʠʣʢʫ 

ʽ ʮʝ ʻ ʧʝʨʝʚʘʛʦʶ. 

ʂʦʤʧôʶʪʝʨʥʘ ʽʤʽʪʘʮʽʷ ʧʦʰʠʨʝʥʘ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʪʦʤʫ ʚʦʥʠ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

½ ʽʤʽʪʘʮʽʷ ʜʘʻ ʟʤʦʛʠ ʟʨʦʟʫʤʽʪʠ ʧʨʦʙʣʝʤʫ ʥʘ ʧʦʯʘʪʢʫ ʨʦʟʨʦʙʢʠ ʘʙʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʪʠʤ ʩʘʤʠʤ, ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʨʦʙʠʪʠ ʥʝ ʧʦʪʨʽʙʥʽ ʧʨʦʙʠ ʪʘ ʧʦʤʠʣʢʠ 

ʧʽʜ ʯʘʩ ʷʢʠʭ ʚʠʪʨʘʯʘʻʪʴʩʷ ʬʽʥʘʥʩʦʚʽ ʪʘ ʣʶʜʩʴʢʽ ʤʦʞʣʠʚʦʩʪʽ; 

½ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʧʽʜ ʯʘʩ ʙʫʜʴ-ʷʢʠʭ ʚʥʫʪʨʽʰʥʽʭ 

ʘʙʦ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʪʘʢʦʞ ʪʠʭ, ʷʢʽ ʥʝ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʥ ̔ ʫ ʨʝʘʣʴʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ; 

½ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ ʫ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʩʪʘʻ ʨʝʘʣʴʥʽʩʪʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʘʨʘʤʝʪʨʠ 

ʥʘʪʫʨʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʤʦʞʝʤʦ ʟʙʠʨʘʪʠ ʜʘʥʽ ʫ ʙʘʟʫ, ʘ ʧʦʪʽʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʢʦʨʝʛʫʚʘʥʥʷ ʤʦʜʝʣʽ; 

½ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʤʽʪʘʮʽʡʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʘʩ 

ʚʠʧʨʦʙʫʚʘʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ ʧʨʠʰʚʠʜʰʫʻʪʴʩʷ ʟʘʧʫʩʢ ʫ ʝʢʩʧʣʫʘʪʘʮʽʶ; 

½ ʤʘʰʠʥʥʘ ʽʤʽʪʘʮʽʷ ʜʘʻ ʟʤʦʛʫ ʰʪʫʯʥʠʤ ʰʣʷʭʦʤ ʦʪʨʠʤʘʪʠ  ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʟ 

ʨʝʘʣʴʥʠʭ ʜʽʡ ʘʙʦ ʧʨʦʮʝʩʽʚ, ʪʠʤ ʩʘʤʠʤ ʟ ʤʦʞʣʠʚʽʩʪʶ ʫʥʠʢʥʫʪʠ ʥʝʤʦʞʣʠʚʠʭ ʪʘ 

ʜʦʨʦʛʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʩʧʨʘʚʞʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʜʽʡ; 



13 
 

½ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʨʦʙʠʪʠ ʙʫʜʴ-ʷʢʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʚʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʫʷʚʥʽ ʘʙʦ ʨʝʘʣʴʥʽ; 

½ ʧʽʜ ʯʘʩ ʧʦʚʪʦʨʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʫ ʣʶʜʝʡ ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ 

ʬʦʨʤʫʶʪʴʩʷ ʦʧʠʪ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʚʠʣʴʥʠʭ ʜʽʡ ʫ ʜʝʷʢʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʋ ʥʘʡʙʽʣʴʰ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʷʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʚʟʷʪʠ ʉʐɸ, 

ʌʨʘʥʮʽʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ʂʘʥʘʜʘ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʦʡʦʚʠʭ ʦʧʝʨʘʮʽʡ ʻ 

ʩʠʣʴʥʦʶ ʩʪʦʨʦʥʦʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʦʛʦ ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ ʰʚʠʜʢʫ ʧʽʜʛʦʪʦʚʢʫ 

ʦʬʽʮʝʨʽʚ ʷʢʽ ʢʝʨʫʶʪʴ ʪʘʢʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʠʭ ʦʙʩʪʘʚʠʥ, ʷʢʽ 

ʙʣʠʟʴʢʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝʘʣʴʥʠʭ ʙʦʡʦʚʠʭ. ɯʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʚʪʦʨʷʪʠ ʪʨʝʥʫʚʘʥʥʷ ʩʦʣʜʘʪʽʚ ʥʝ ʦʜʠʥ ʨʘʟ ʽ ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʠʪʨʘʯʘʪʠ ʬʽʥʘʥʩʦʚʠʡ 

ʨʝʩʫʨʩ ʥʘ ʽʥʰʽ ʟʘʩʦʙʠ. ʗʢ ʨʝʟʫʣʴʪʘʪ ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʘʩ ʪʘ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ 

ʧʽʜʛʦʪʦʚʢʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ ʘʙʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʙʦʡʦʚʦʾ ʪʝʭʥʽʢʠ.  

 

1.1.2 ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʟʙʨʦʡʥʠʭ ʩʠʣʘʭ ʋʢʨʘʾʥʠ 

 ʅʘʧʨʠʢʽʥʮʽ 60-ʭ ʨʨ. ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʯʘʣʦ ʽʥʪʝʥʩʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ (ʪʨʘʥʩʧʦʨʪ, ʙʦʡʦʚʽ ʜʽʾ, 

ʤʝʜʠʮʠʥʘ, ʝʢʦʥʦʤʽʢʘ, ʢʦʩʤʦʩ ʡ ʽʥ.). 

 ɸʢʪʠʚʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʴ ʫ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʨʘʜʽʦʣʦʢʘʮʽʾ, 

ʧʨʦʪʠʧʦʚʽʪʨʷʥʦʾ ʦʙʦʨʦʥʠ, ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ. 

 ʋʢʨʘʾʥʘ ʚʧʨʘʚʥʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʦʤʫ ʱʦ ʚʦʥʘ ʤʘʻ ʚʝʣʠʢʠʡ ʜʦʩʚʽʜ ʾʭ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʋʢʨʘʾʥʘ 

ʧʦʯʘʣʘ ʩʪʚʦʨʶʚʘʪʠ ʩʠʩʪʝʤʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʪʘ ʧʦʪʫʞʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʟ ʦʩʪʘʥʥʽʤʠ ʚʝʨʩʽʷʤʠ ʚʽʜʝʦʢʘʨʪʠ ʪʘ ʧʨʦʮʝʩʦʨʽʚ, ʘ ʜʦʩʚʽʜ 

ʷʢʠʡ ʦʪʨʠʤʘʣʠ ʽʥʰʽ ʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ. 

 ɼʣʷ ɿʉʋ ʨʦʟʰʠʨʶʶʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʙʦʨʦʥʥʠʤʠ ʚʽʜʦʤʩʪʚʘʤʠ 

ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ ʪʘ ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ ʷʢʽ ʙʫʜʫʪʴ ʧʦʩʪʘʚʣʝʥʽ ʥʘ 

ʦʬʽʮʝʨʽʚ ʪʘ ʩʦʣʜʘʪ. ɺ ʋʢʨʘʾʥʽ ʚʞʝ ʩʪʚʦʨʝʥʦ ʮʝʥʪʨ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ɿʉʋ ʟ 

ʩʫʯʘʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʷʢʽʩʥʦ ʧʨʦʚʦʜʠʪʠ ʢʦʤʧôʶʪʝʨʥʽ ʥʘʚʯʘʥʥʷ ʟʽ 

ʰʪʘʙʘʤʠ ʙʨʠʛʘʜ ʪʘ ʽʥʰʠʭ ʚʽʡʩʴʢʦʚʠʭ ʬʦʨʤʫʚʘʥʴ. 
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 ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʰʚʠʜʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ 

ʰʚʠʜʢʦʾ ʽ ʙʦʡʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʻ ʟʙʽʣʴʰʝʥʥʷ ʫʯʘʩʥʠʢʽʚ ʟ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʦʢʫ ʫ ʱʦʨʽʯʥʠʭ ʥʘʚʯʘʥʥʷʭ çRapid Tridentè (ʤʽʞʥʘʨʦʜʥʘ ʤʠʨʦʪʚʦʨʯʘ 

ʦʧʝʨʘʮʽʷ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʠʨʫ) [1]. ʄʝʪʘ ʮʴʦʛʦ ʟʘʭʦʜʫ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʨʘʾʥʘʤʠ ʩʦʶʟʥʠʢʘʤʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʥʘʚʠʯʦʢ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʰʪʘʙʦʤ ʪʘ ʧʽʜʨʦʟʜʽʣʘʤʠ. ʊʘʢʦʞ ʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʦʪʨʠʤʘʥʠʡ ʜʦʩʚʽʜ ʫ ʤʠʨʦʪʚʦʨʯʠʭ ʤʽʩʽʷʭ ʪʘ ʧʦʩʠʣʠʪʠ ʙʦʡʦʚʝ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ ʩʦʶʟʥʠʤʠ ʢʨʘʾʥʘʤʠ. ʋʯʘʩʪʴ ʫ ʪʘʢʠʭ ʥʘʚʯʘʥʥʷʭ ʜʘʩʪʴ ʥʝ ʪʽʣʴʢʠ 

ʧʽʜʚʠʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ, ʘʣʝ ʡ ʧʦʙʘʯʠʤʦ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʥʝ ʤʦʛʣʠ ʧʦʙʘʯʠʪʠ 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. 

 

 

ʈʠʩʫʥʦʢ 1.2 ï ʂʘʨʪʘ ʜʣʷ ʽʤʽʪʘʮʽʾ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ 

 

ʅʘ ʨʠʩʫʥʢʫ 1.2 ʟʦʙʨʘʞʝʥʘ ʢʘʨʪʘ ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʶ ʦʬʽʮʝʨʠ 

ʥʘʚʯʘʶʪʴʩʷ ʧʝʨʝʩʫʚʘʪʠ ʧʽʜʨʦʟʜʽʣʠ, ʪʦʙʪʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʤʽʪʘʮʽʷ ʜʽʡ. 
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 ɿʘʚʜʷʢʠ ʽʥʪʝʛʨʫʚʘʥʥʶ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʶʚʘʥʥʷ, ɿʉʋ ʜʦʩʷʛʥʝ ʷʢʽʩʥʦʛʦ 

ʥʦʚʦʛʦ ʨʽʚʥʷ, ʟʘʣʫʯʠʪʴ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʙʽʣʴʰʝ ʯʘʩʪʠʥ ʪʘ ʩʪʘʥʝ ʤʝʥʰʝ ʚʪʨʘʪ 

ʦʩʦʙʦʚʦʤʫ ʩʢʣʘʜʽ ʪʘ ʤʠʨʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

 ʗʢ ʚʠʩʥʦʚʦʢ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ɿʉʋ ʟʘʡʤʘʻ ʥʝ ʦʩʪʘʥʥʻ ʤʽʩʮʝ ʫ 

ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ. ʇʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʙʘʪʘʣʴʡʦʥʽʚ, ʙʨʠʛʘʜ. ɸ ʟ ʨʦʟʚʠʪʢʦʤ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ ʦʭʦʧʠʪʴ ʙʽʣʴʰʝ ʚʠʜʽʚ ʟʙʨʦʾ, ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠ ʪʘ 

ʬʦʨʤʫʚʘʥʴ. 

 ɹʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʤʦʜʝʣʣʶ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽ 

ʜʘʶʪʴ ʧʦʨʘʜʠ ʢʦʤʘʥʜʠʨʘʤ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ. ʊʘʢʽ ʧʨʦʛʨʘʤʠ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʢʘʨʪʠ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʙʦʡʦʚʽ ʜʦʢʫʤʝʥʪʠ ʜʘʜʫʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʨʘʭʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʩʮʝʥʘʨʽʾʚ ʚʝʜʝʥʥʷ ʙʦʶ, ʪʘ ʦʙʨʘʪʠ ʩʝʨʝʜ ʥʠʭ 

ʦʧʪʠʤʘʣʴʥʠʡ. 

 ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣ̔ ʚ ʩʦʶʟʥʠʭ ʜʝʨʞʘʚʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʽ ʚ ʋʢʨʘʾʥʽ. ʋ ʤʽʞʥʘʨʦʜʥʦʤʫ ʮʝʥʪʨʽ ʤʠʨʦʪʚʦʨʯʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʻ ʽʤʽʪʘʮʽʡʥʠʡ ʮʝʥʪʨ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʧʣʘʥʫʚʘʥʥʶ ʪʘ ʚʝʜʝʥʥʷ ʙʦʾʚ. ʋ ʟʦʥʽ 

ʤʠʨʦʪʚʦʨʯʦʩʪʽ ʽʥʦʟʝʤʥʽ ʪʘ ʫʢʨʘʾʥʩʴʢʽ ʚʽʡʩʴʢʦʚʽ ʦʙʤʽʥʶʶʪʴʩʷ ʦʧʠʪʦʤ ʙʦʡʦʚʠʭ ʜʽʡ, 

ʘ ʮʝʡ ʦʧʠʪ ʻ ʮʽʥʥʠʤ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʟʦʥʽ ʦʧʝʨʘʮʽʾ 

ʦʙôʻʜʥʘʥʠʭ ʩʠʣ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ. 

 

1.2 ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʘʢʪʠʯʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʽʛʦʨ 

 

ʉʴʦʛʦʜʥʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʘʢʪʠʯʥʠʭ ʽʛʦʨ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʣʘʥʫʚʘʪʠ ʩʮʝʥʘʨʽʾ. ʊʘʢʪʠʯʥʽ ʽʛʨʠ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 2 ʪʠʧʠ: ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʚʽʡʩʴʢʦʚʽ ʩʪʨʘʪʝʛʽʾ ʪʘ ʽʛʨʠ, ʷʢʽ ʩʪʚʦʨʝʥʽ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʣʶʜʝʡ. ʈʽʟʥʠʮʷ ʫ ʥʠʭ ʚ ʪʽʤ, 

ʱʦ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʩʪʨʘʪʝʛʽʷʭ ʥʘʚʯʘʶʪʴʩʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽ ʽ 

ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ. ʎʽ ʪʘʢʪʠʯʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʜʝʪʘʣʽʟʦʚʘʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʽʡʩʴʢʦʚʝ ʦʟʙʨʦʻʥʥʷ, ʪʝʭʥʽʢʫ ʪʘ ʽʥʰʝ. ʉʘʤʠʤʠ ʧʦʧʫʣʷʨʥʠʤʠ 
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ʩʠʩʪʝʤʘʤʠ ʻ: JCATS, VBS. ʉʝʨʝʜ ʟʚʠʯʘʡʥʠʭ ʽʛʦʨ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ Arma ʪʘ 

Wargame. 

 

1.2.1 ʉʠʩʪʝʤʘ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ JCATS 

ɺʽʡʩʴʢʦʚʘ ʩʠʩʪʝʤʘ JCATS ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʃʘʙʦʨʘʪʦʨʽʻʶ ɯʤʽʪʘʮʽʡʥʦʛʦ 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʅʘʮʽʦʥʘʣʴʥʽʡ ʃʘʙʦʨʘʪʦʨʽʾ ʃʦʨʝʥʩʘ ʃʽʚʝʨʤʦʣʘ, ʉʐɸ. ɺʦʥʘ ʻ 

ʦʜʥʽʻʶ ʟ ʢʨʘʱʠʭ ʩʠʩʪʝʤ ʪʨʝʥʘʞʝʨʽʚ ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʫ ɿʉʋ ʟʥʘʭʦʜʠʪʴʩʷ ʟ 2000-ʭ ʨʨ, ʘʣʝ ʚʦʥʘ ʰʠʨʦʢʦ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ 

ʟʘʛʘʣʦʤ ʜʣʷ ʢʦʤʘʥʜʥʦ ʰʪʘʙʥʠʭ ʥʘʚʯʘʥʴ ʪʘ ʪʨʝʥʫʚʘʥʥʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ. 

ʋʢʨʘʾʥʩʴʢʽ ʚʽʡʩʴʢʦʚʽ  ʧʦʙʦʶʚʘʣʠʩʴ ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʤʫ ʱʦ ʜʣʷ ʥʠʭ ʮʝ çʯʦʨʥʠʡ 

ʷʱʠʢè. ʊʘʢʦʞ ʙʫʣʦ ʧʦʨʽʚʥʷʥʥʷ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʽʛʨʘʤʠ ʷʢʽ ʥʝ ʤʘʣʠ ʫ 

ʩʦʙʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʙʦʡʦʚʠʭ ʦʧʝʨʘʮʽʡ. ʇʨʠʯʠʥʦʶ ʮʴʦʤʫ ʩʪʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʮʶ ʩʠʩʪʝʤʫ. 

 

  

ʈʠʩʫʥʦʢ 1.3 ï ɯʤʽʪʘʮʽʡʥʘ ʩʠʩʪʝʤʘ JCATS 

 

ʅʘ ʨʠʩʫʥʢʫ 1.3 ʟʦʙʨʘʞʝʥʘ ʧʨʦʛʨʘʤʘ JCATS ʟ 2D ʢʘʨʪʦʶ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. 
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JCATS ̒  ʧʨʦʛʨʘʤʥʦ-ʤʦʜʝʣʴʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʷʢʘ ʜʦʟʚʦʣʷʻ ʽʤʽʪʫʚʘʪʠ ʨʽʰʝʥʥʷ 

ʨʽʟʥʠʭ ʙʦʡʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʽʜʨʦʟʜʽʣʘʤʠ. ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʙʘʛʘʪʦʧʨʦʮʝʩʦʨʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʷʢʽ ʟôʻʜʥʘʥʽ ʚ ʦʜʥʫ ʩʽʪʴ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʧʨʠʰʚʠʜʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʽʤʽʪʘʮʽʡʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʚʠʨʽʰʫʚʘʪʠ 

ʚʘʞʢʽ ʟʘʚʜʘʥʥʷ. ɺʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ JCATS ʨʦʟʧʦʜʽʣʷʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʩʽ 

ʢʦʤʧôʶʪʝʨʠ ʽ ʷʢʱʦ ʷʢʠʡʩʴ ʽʟ ʥʠʭ ʚʠʡʜʝ ʟ ʣʘʜʫ, ʪʦ ʥʝ ʥʽʷʢ ʥʝ ʚʧʣʠʥʝ ʥʘ ʨʦʙʦʪʫ 

ʩʠʩʪʝʤʠ. 

ɯʤʽʪʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʤʦʜʝʣʝʡ 

ʷʢʘ ʟʘʙʝʟʧʝʯʫʶ ʛʥʫʯʢʽʩʪʴ. ʎʝ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʤʦʜʫʣʽ 

ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʽʟ ʦʢʨʝʤʠʭ ʤʦʜʝʣʝʡ (ʩʦʣʜʘʪ, ʪʘʥʢ, ʣʽʪʘʢ ʪʘ ʽʥʰʽ)[2]. 

ʋ JCATS ʨʝʘʣʽʟʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʘ ʨʦʟʧʦʜʽʣʴʯʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʠʚʰʠ ʥʘʜʽʡʥʠʡ ʪʘ ʰʚʠʜʢʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʤʦʜʝʣʷʤʠ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʦʪʠʧʥʠʭ ʤʦʜʝʣʝʡ. 

ʅʘ ʨʠʩʫʥʢʫ 1.4 ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ ʢʣʽʻʥʪʘʤʠ ʪʘ ʩʝʨʚʝʨʦʤ. 

JCATS ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ VPN ʟôʻʜʥʘʥʥʷ ʜʣʷ ʦʙôʻʜʥʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʽʚ ʦʬʽʮʝʨʽʚ ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʜʘʣʝʢʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ [2]. 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ʉʭʝʤʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ JCATS 

 

ɯʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʻʨʘʨʭʽʯʥʫ ʤʦʜʝʣʴ ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 2 ʨʽʚʥʽʚ. 
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ʇʝʨʰʠʡ ʨʽʚʝʥʴ ï ʮʝ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʚʟʘʻʤʦʜʽʾ ʦʙôʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʚʨʘʭʦʚʫʻʪʴʩʷ: 

½ ʪʠʧ ʙʦʻʧʨʠʧʘʩʽʚ ʪʘ ʾʭ ʨʘʜʽʫʩ ʪʘ ʩʠʣʘ ʫʨʘʞʝʥʥʷ; 

½ ʦʩʦʙʦʚʠʡ ʩʢʣʘʜ ʪʘ ʾʭ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʙʨʦʾ; 

½ ʛʘʙʘʨʠʪʥʠʡ ʨʦʟʤʽʨ ʦʙôʻʢʪʽʚ; 

½ ʤʘʢʩʠʤʘʣʴʥʘ ʜʘʣʴʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫ; 

½ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʫʭ ʦʙôʻʢʪʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʩʮʝʚʦʩʪʽ, 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʧʦʨʘ ʨʦʢʫ, ʯʘʩ. 

ʎʝʡ ʨʽʚʝʥʴ ʤʘʻ ʱʝ ʙʘʛʘʪʦ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʱʦʙ ʽʤʽʪʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʴʢʦ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 ɼʨʫʛʠʡ ʨʽʚʝʥʴ ʦʧʠʩʫʻ ʚʟʘʻʤʦʜʽʶ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʦʜʠʥʠʮʴ ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ 

ʩʠʩʪʝʤʠ ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʚʽʜ ʨʽʚʥʷ ʨʦʪʠ ʪʘ ʚʽʱʝ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʽʤʽʪʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʨʽʚʥʽ 

ʜʝʪʘʣʽʟʘʮʽʾ ʦʧʝʨʘʮʽʾ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ ʦʜʥʦʛʦ ʨʽʚʥʷ ʜʦ ʽʥʰʦʛʦ ʢʦʣʠ 

ʟʘʭʦʯʝ. ʋ ʮʽʡ ʤʦʜʝʣʽ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ 10 ʩʪʦʨʽʥ ʢʦʥʬʣʽʢʪʫ ʪʘ ʤʘʪʠ ʜʦ 8 ʚʠʜʽʚ 

ʟʙʨʦʾ. ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʦʧʝʨʘʮʽʾ ʜʦ 60000 ʝʣʝʤʝʥʪʽʚ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʘ ʧʣʦʱʘ ʙʦʡʦʚʠʭ ʢʘʨʪ ï 660660 ʢʽʣʦʤʝʪʨʽʚ [3]. 

 ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʣʘʩʥʦʨʫʯ ʨʝʜʘʛʫʚʘʪʠ ʥʘʟʚʠ ʩʪʦʨʽʥ, ʦʙʠʨʘʪʠ ʧʦʛʦʜʥʽ ʫʤʦʚʠ 

ʪʘ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʟʠ ʜʘʥʠʭ. 

 ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ JCATS ʟ ʽʥʰʠʤʠ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʽʛʨʘʤʠ, ʪʦ ʩʠʩʪʝʤʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʴʢʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʘʣʴʥʦʩʪʽ. ʗʢ ʧʨʠʢʣʘʜ 

ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʪʘʢʽ ʬʘʢʪʦʨʠ [3]: 

½ ʢʦʞʝʥ ʩʦʣʜʘʪ ʤʘʻ ʨʽʚʝʥʴ ʝʥʝʨʛʽʾ ʷʢʠʡ ʰʚʠʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 

ʚʘʞʢʠʭ ʧʨʘʮʷʭ (ʙʽʛ ʥʘ ʛʦʨʫ, ʩʪʚʦʨʝʥʥʷ ʦʢʦʧʽʚ); 

½ ʯʦʣʦʚʽʢ ʥʝ ʤʦʞʝ ʧʨʠʛʥʫʪʠ 10 ʤʝʪʨʦʚʦʾ ʚʠʩʦʪʠ ʪʘ ʥʝ ʦʪʨʠʤʘʪʠ ʨʘʥ ʘʙʦ 

ʟʘʣʽʟʪʠ ʫ ʚʽʢʥʦ ʤʘʣʝʥʴʢʦʛʦ ʨʦʟʤʽʨʫ; 

½ ʟʤʽʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʛʦʜʦʶ 

(ʪʫʤʘʥ ʻ ʦʟʥʘʢʦʶ ʧʦʛʘʥʦʾ ʚʠʜʠʤʦʩʪʽ ʪʘ ʯʘʩ ʧʦʨʠ ʨʦʢʠ ʷʢʠʡ ʟʤʽʥʶʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʚʝʨʭʥʽ ʧʝʨʝʩʫʚʘʥʥʷ); 
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½ ʢʦʞʥʘ ʪʝʭʥʽʢʘ ʤʘʻ ʩʚʦʾ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʶʜʴʤʠ. ɺʝʨʪʦʣʽʪ 

ʥʝ ʤʦʞʝ ʩʧʦʢʽʡʥʦ ʩʽʩʪʠ ʫ ʣʽʩʫ, ʫ ʙʦʡʦʚʦʾ ʤʘʰʠʥʠ ʟʥʠʟʠʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʧʨʠ ʧʝʨʝʾʟʜʽ 

ʨʽʯʢʠ, ʪʘʥʢ ʥʝ ʤʦʞʝ ʧʨʦʾʭʘʪʠ ʤʽʩʪ ʷʢʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʤʘʩʘ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʫ. 

ʋ ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʪʠ ʙʦʡʦʚʽ ʩʠʪʫʘʮʽʾ ʙʣʠʟʴʢʦ ʜʦ 

ʨʝʘʣʴʥʠʭ. ɺʽʥ ʤʦʞʝ ʧʝʨʝʤʽʱʫʚʘʪʠ ʦʙôʻʢʪʠ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ, ʥʘʣʘʰʪʦʚʫʚʘʪʠ 

ʦʩʚʽʪʣʝʥʥʷ ʫ ʧʨʠʤʽʱʝʥʥʷʭ, ʘʢʪʠʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ ʟʥʠʱʝʥʥʷ ʩʧʦʨʫʜ. 

JCATS ʪʘʢʦʞ ʤʘʻ ʤʦʜʫʣʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʙʫʜʠʥʢʠ, ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʷʢʠʭ ʥʝ ʤʘʻ ʫ ʙʘʟʽ ʜʘʥʠʭ. 

ɯʤʽʪʘʮʽʡʥʘ ʩʠʩʪʝʤʘ JCATS ʤʦʞʝ ʤʦʜʝʣʶʚʘʪʠ: 

½ ʦʧʝʨʘʮʽʾ ʤʽʞʥʘʨʦʜʥʠʭ ʩʠʣ; 

½ ʦʧʝʨʘʮʽʷ ʷʢʽ ʧʦʢʣʠʢʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʠʨʫ; 

½ ʦʧʝʨʘʮʽʷ ʷʢʽ ʜʽʶʪʴ ʥʘ ʟʝʤʣʽ, ʫ ʧʦʚʽʪʨʽ ʪʘ ʤʦʨʽ; 

½ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʽ ʦʧʝʨʘʮʽʾ; 

½ ʣʦʛʽʩʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ ʫ ʪʠʣʫ. 

ʅʘ ʨʠʩʫʥʢʫ 1.5 ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʦʙôʻʜʥʘʥʥʷ ʩʦʣʜʘʪ ʪʘ ʪʝʭʥʽʢʠ ʫ ʧʽʜʨʦʟʜʽʣʠ. 

ʎʽ ʧʦʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʅɸʊʆ. 

 

 

ʈʠʩʫʥʦʢ 1.5 ï ʇʦʟʥʘʯʝʥʥʷ ʧʽʜʨʦʟʜʽʣʽʚ 

 

ʉʠʩʪʝʤʘ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʻ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷ ʛʦʪʦʚʽ ʩʮʝʥʘʨʽʾ. 

ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʫ ʨʝʜʘʛʫʚʘʪʠ ʛʦʪʦʚʽ ʥʘʚʯʘʣʴʥʽ ʩʮʝʥʘʨʽʾ ʫ ʧʨʦʮʝʩʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʡ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʦʡʦʚʠʭ ʦʧʝʨʘʮʽʡ ʦʙʦʚôʷʟʢʦʚʦ ʥʝʦʙʭʽʜʥʦ 

ʚʢʘʟʫʚʘʪʠ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʪʘ ʮʠʚʽʣʴʥʠʤ ʥʘʩʝʣʝʥʥʷʤ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ 

ʚʽʜʥʦʩʠʥʠ: 
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½ ʜʨʫʞʥʽ, ʢʦʣʠ ʫʯʘʩʥʠʢʠ ʚʩʪʫʧʘʶʪʴ ʫ ʘʣʴʷʥʩ, ʜʦ ʮʴʦʛʦ ʪʠʧʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʤʠʨʦʪʚʦʨʮʽ ʦʧʝʨʘʮʽʾ; 

½ ʚʦʨʦʞʽ, ʢʦʣʠ ʫʯʘʩʥʠʢʠ ʚʦʨʦʛʫʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ; 

½ ʥʝʡʪʨʘʣʴʥʽ, ʢʦʣʠ ʫʯʘʩʥʠʢʠ ʥʝ ʤʘʶʪʴ ʥʽʷʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, 

ʜʦ ʮʴʦʛʦ ʪʠʧʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʮʠʚʽʣʴʥʝ ʥʘʩʝʣʝʥʥʷ. 

ʇʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʦʧʝʨʘʮʽʾ ʩʪʚʦʨʶʻʪʴʩʷ ʙʘʟʘ ʜʘʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʽʚ ʦʟʙʨʦʻʥʴ ʪʘ ʪʝʭʥʽʢʠ. ʄʠ ʤʦʞʝʤʦ ʟʤʦʜʝʣʶʚʘʪʠ ʦʢʨʝʤʦʛʦ 

ʩʦʣʜʘʪʘ ʘʙʦ ʥʘʚʽʪʴ ʘʨʤʽʡʩʴʢʠʡ ʢʦʨʧʫʩ. ʂʦʞʥʘ ʙʦʡʦʚʘ ʦʜʠʥʠʮʷ ʫ ʩʠʩʪʝʤʽ 

ʧʦʤʽʯʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʩʠʤʚʦʣʦʤ, ʷʢʠʡ ʚʠʚʦʜʠʪʴʩʷ ʥʘ ʝʢʨʘʥ. ʇʽʩʣʷ ʫʩʽʭ 

ʥʘʣʘʰʪʫʚʘʥʴ ʽʤʽʪʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʥʘʤ ʦʙôʻʜʥʫʚʘʪʠ ʩʦʣʜʘʪ ʪʘ ʙʦʡʦʚʫ 

ʪʝʭʥʽʢʫ ʫ ʩʧʝʮʽʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ, ʯʘʩʪʠʥʠ, ʟôʻʜʥʘʥʥʷ ʘʙʦ ʦʙôʻʜʥʘʥʥʷ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʦʡʦʚʦʾ ʦʜʠʥʠʮʽ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʨʦʧʠʩʫʚʘʪʠ ʜʦ ʪʝʭʥʽʢʠ 

ʨʽʟʥʝ ʦʟʙʨʦʻʥʥʷ, ʜʘʪʯʠʢʠ ʪʘ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʧʦʨʷʜʞʝʥʥʷ. ʊʘʢʦʞ ʫʩʷ ʪʝʭʥʽʢʘ 

ʤʘʻ ʧʘʨʘʤʝʪʨʠ ʨʘʜʽʫʩʫ ʦʛʣʷʜʫ ʪʘ ʨʝʘʢʮʽʾ. 

ʇʽʜ ʯʘʩ ʙʦʶ ʻ 4 ʝʪʘʧʠ ʚʠʷʚʣʝʥʥʷ ʩʫʧʨʦʪʠʚʥʠʢʘ, ʘ ʪʦʯʥʽʰʝ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ: 

½ ʧʝʨʰʠʡ ʨʽʚʝʥʴ ʧʦʤʽʯʘʻ ʮʽʣʴ ʚʠʷʚʣʝʥʦʶ; 

½ ʜʨʫʛʠʡ ʨʽʚʝʥʴ ʧʦʚʽʜʦʤʣʷʻ ʷʢʘ ʩʘʤʝ ʮʽʣʴ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʷʢ ʪʘʥʢ, ʘʙʦ ʩʦʣʜʘʪ; 

½ ʪʨʝʪʽʡ ʨʽʚʝʥʴ ʽʜʝʥʪʠʬʽʢʫʻ ʪʠʧ ʪʝʭʥʽʢʠ, ʥʘʧʨʠʢʣʘʜ ʪʘʥʢ ʊ-80; 

½ ʦʩʪʘʥʥʽʡ, ʯʝʪʚʝʨʪʠʡ ʨʽʚʝʥʴ ʧʦʤʽʯʘʻ ʩʫʧʨʦʪʠʚʥʠʢʘ ʘʙʦ ʥʝʡʪʨʘʣʴʥʫ 

ʩʪʦʨʦʥʫ. 

ɯʤʽʪʘʮʽʡʥʘ ʩʠʩʪʝʤʘ JCATS ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʪʠ ʨʝʞʠʤʠ ʚʝʜʝʥʥʷ ʙʦʶ, 

ʜʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʘʚʪʦʤʘʪʠʯʥʠʡ ʘʙʦ ʨʫʯʥʠʡ ʚʦʛʦʥʴ [4]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʩʦʣʜʘʪ ʫ ʤʽʩʴʢʽʡ ʟʘʙʫʜʦʚʽ ʘʙʦ ʥʘ 

ʚʽʜʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʊʘʢʦʞ ʤʦʞʝ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʩʤʝʨʪʴ ʚʽʜ ʜʨʫʞʥʴʦʾ ʙʦʡʦʚʦʾ 

ʦʜʠʥʠʮʽ. ʂʦʞʥʫ ʙʦʡʦʚʫ ʦʜʠʥʠʮʶ ʤʦʞʥʘ ʚʟʷʪʠ ʫ ʧʦʣʦʥ, ʥʝ ʚʠʢʣʶʯʘʻʪʴʩʷ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʚʣʘʩʥʠʪʠ ʩʦʙʽ ʯʫʞʫ ʟʙʨʦʶ ʧʽʜ ʯʘʩ ʩʧʝʮʦʧʝʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʮʝ ʩʧʘʩʝ 

ʷʢʱʦ ʫ ʩʦʣʜʘʪʘ ʟʘʢʽʥʯʠʣʠʩʴ ʙʦʻʧʨʠʧʘʩʠ. 

ʂʦʞʥʘ ʙʦʡʦʚʘ ʦʜʠʥʠʮʷ ʤʘʻ ʙʘʛʘʪʦ ʧʘʨʘʤʝʪʨʽʚ. ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ 

ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ï ʩʪʘʪʫʩ. ɰʭ ʻ ʜʝʢʽʣʴʢʘ: 
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½ ʮʽʣʴ ʫʨʘʞʝʥʘ; 

½ ʮʽʣʴ ʫʰʢʦʜʞʝʥʘ; 

½ ʮʽʣʴ ʟʥʠʱʝʥʘ. 

ʋ ʩʠʩʪʝʤʽ ʚʚʝʜʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʩʠʤʚʦʣʠ ʷʢʽ ʦʧʠʩʫʶʪʴ ʩʪʘʪʫʩ ʙʦʡʦʚʦʾ ʦʜʠʥʠʮʽ: 

½ S ï ʮʽʣʴ ʧʦʜʘʚʣʝʥʦ; 

½ K ï ʮʽʣʴ ʟʥʠʱʝʥʘ 

½ M ï ʫ ʮʽʣʽ ʟʥʠʱʝʥʘ ʤʘʥʝʚʨʝʥʽʩʪʴ, ʚʦʥʘ ʥʝ ʤʦʞʝ ʙʽʣʴʰʝ ʰʚʠʜʢʦ 

ʧʝʨʝʩʫʚʘʪʠʩʴ; 

½ F ï ʮʽʣʴ ʙʽʣʴʰʝ ʥʝ ʤʦʞʝ ʘʪʘʢʫʚʘʪʠ; 

½ W ï ʘʛʨʝʛʘʪ ʘʙʦ ʦʜʥʘ ʙʦʡʦʚʘ ʦʜʠʥʠʮʷ ʙʽʣʴʰʝ ʥʝ ʤʦʞʝ ʘʪʘʢʫʚʘʪʠ; 

½ MF ï ʦʙôʻʜʥʫʻ ʧʦʧʝʨʝʜʥʽ M ʪʘ F; 

½ KM ï ʦʙôʻʜʥʫʻ ʧʦʧʝʨʝʜʥʽ K ʪʘ M. 

ʅʘ ʨʠʩʫʥʢʫ 1.6 ʟʦʙʨʘʞʝʥʽ ʧʦʟʥʘʯʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʽʤʽʪʫʚʘʥʥʷ JCATS. 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ʇʦʟʥʘʯʝʥʥʷ ʩʪʘʪʫʩʽʚ ʫ JCATS 

 

ʂʦʞʥʘ ʘʨʤʽʷ ʙʝʟ ʣʦʛʽʩʪʠʢʠ ʥʝ ʤʦʞʝ ʚʝʩʪʠ ʙʦʡʦʚʽ ʜʽʾ, ʪʦʤʫ ʫ ʩʠʩʪʝʤʽ ʙʫʣʦ 

ʨʝʘʣʽʟʦʚʘʥʦ ʽʥʞʝʥʝʨʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʚʝʩʪʠ ʨʝʤʦʥʪ 

ʧʦʰʢʦʜʞʝʥʦʾ ʙʦʡʦʚʦʾ ʪʝʭʥʽʢʠ ʪʘ ʣʽʢʫʚʘʪʠ ʩʦʣʜʘʪʽʚ. 
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ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʽʤʽʪʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ 

ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʘ ʥʝ ʥʘ ʟʚʠʯʘʡʥʽʡ ʢʘʨʪʽ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʠʨʦʜʥʽ ʘʙʦ ʰʪʫʯʥʽ ʦʙôʻʢʪʠ ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʨʽʣʷʪʠ, ʟʥʘʭʦʜʠʪʠ 

ʦʜʨʘʟʫ ʩʫʧʨʦʪʠʚʥʠʢʘ. ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʱʝ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ ʟ ʧʽʜʚʘʣʴʥʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʽʤʽʪʫʚʘʪʠ 

ʨʝʘʣʴʥʠʡ ʦʙôʻʢʪ, ʪʘ ʩʧʣʘʥʫʚʘʪʠ ʥʘʩʪʫʧʘʣʴʥʽ ʜʽʾ. 

 ʋʚʝʩʴ ʧʨʦʮʝʩ ʙʦʶ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʠʡ ʥʘ ʩʝʨʚʝʨ, ʘ ʧʦʪʽʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ 

ʢʦʤʘʥʜʫʚʘʥʥʷʤ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʧʦʤʠʣʢʠ ʪʘ ʦʧʨʘʮʶʚʘʪʠ ʜʝʪʘʣʴʥʠʡ ʧʣʘʥ ʥʘ 

ʽʥʰʽ ʥʘʩʪʫʧʘʣʴʥʽ ʜʽʾ ʩʧʝʮʦʧʝʨʘʮʽʾ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʩʦʣʜʘʪʘʤʠ ʤʦʞʥʘ 

ʚʢʘʟʘʪʠ ʥʘ ʪʝ, ʱʦ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʰʚʠʜʢʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ JCATS [4]. 

 ʆʪʞʝ JCATS ï ʮʝ ʽʤʽʪʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʜʘʥʠʤʠ ʽ ʷʢʘ ʤʘʻ ʪʨʠ ʛʦʣʦʚʥʽ ʬʫʥʢʮʽʾ: 

½ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʦʩʦʙʠʩʪʠʭ ʟ ʜʝʪʘʣʴʥʠʤ 

ʥʘʣʘʰʪʫʚʘʥʥʷʤ; 

½ ʚʝʩʴ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ; 

½ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʙʦʶ, ʢʦʤʘʥʜʫʚʘʥʥʷ ʪʘ ʩʦʣʜʘʪʠ ʤʦʞʫʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʩʮʝʥʘʨʽʶ ʪʘ ʟ ʯʘʩʦʤ ʩʧʣʘʥʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʧʣʘʥʽʚ ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʨʝʞʠʤ 

ʚʝʜʝʥʥʷ ʙʦʶ. 

 

1.2.2 ʉʠʤʫʣʷʪʦʨ ʚʽʡʩʴʢʦʚʦʛʦ ʙʦʶ Virtual Battle Space 

 Virtual Battle Space ʜʘʣʘ (VBS) ʻ ʦʜʥʠʤ ʽʟ ʤʘʩʰʪʘʙʥʠʭ ʽʤʽʪʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ 

ʩʚʽʪʽ. ʎʷ ʩʠʩʪʝʤʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʨʤʽʷʭ ʢʨʘʾʥ ʅɸʊʆ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʝʾ 

ʤʦʞʣʠʚʦ ʧʽʜʛʦʪʫʚʘʪʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. VBS ʻ 

ʪʨʝʥʘʞʝʨʦʤ ʚʝʜʝʥʥʷ ʚʽʡʥʠ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʫʤʦʚʘʭ ʩʧʝʮʦʧʝʨʘʮʽʡ. 

 ʎʷ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʪʨʝʥʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʻ 

ʪʨʠʚʠʤʽʨʥʦʶ ʧʨʦʛʨʘʤʥʦʶ ʩʠʤʫʣʷʮʽʻʶ ʚʽʡʩʴʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʜ ʧʝʨʰʦʾ ʦʩʦʙʠ. 

VBS ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʦʧʣʶʶʯʝ ʚʽʟʫʘʣʴʥʫ ʛʨʘʬʽʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʪʘʣʴʥʠʭ 

ʩʮʝʥʘʨʽʾʚ ʪʘ ʜʦʙʨʝ ʦʙʨʦʙʣʝʥʠʤ ʣʘʥʜʰʘʬʪʦʤ ʤʽʩʮʝʚʦʩʪʽ [5]. 
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 VBS ʤʘʻ ʘʢʨʝʜʠʪʘʮʽʶ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʙʽʣʴʰʝ ʥʽʞ 100 ʟʘʚʜʘʥʴ ʟ ʢʦʤʙʽʥʦʚʘʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʦʟʙʨʦʻʥʴ ʚʽʜ ʨʷʜʦʚʦʛʦ ʩʦʣʜʘʪʘ ʥʘ ʮʽʣʦʾ ʨʦʪʠ. 

 ʅʠʞʯʝ ʥʘʚʝʜʫ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ VBS ʷʢʽ ʩʪʘʥʫʪʴ ʟʘʚʜʘʥʥʷʤ 

ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ [6]: 

½ ʽʥʪʝʛʨʘʮʽʷ ʚʦʛʥʝʚʦʾ ʧʽʜʪʨʠʤʢʠ; 

½ ʧʨʦʚʝʩʪʠ ʨʝʞʠʤ ʥʘʧʘʜʫ; 

½ ʧʨʦʚʝʩʪʠ ʨʝʞʠʤ ʟʘʭʠʩʪʫ ʪʝʨʠʪʦʨʽʾ; 

½ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʛʣʷʜʦʚʠʡ ʧʦʩʪ; 

½ ʟʘʭʽʜ ʥʘ ʟʘʯʠʱʝʥʥʷ ʙʫʜʽʚʝʣʴ; 

½ ʧʨʦʭʦʜʞʝʥʥʷ ʧʝʨʝʰʢʦʜ ʧʨʦʪʠʚʥʠʢʘ; 

½ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʚʽʜʢʠ; 

½ ʧʨʦʚʝʜʝʥʥʷ ʦʭʦʨʦʥʠ ʢʦʥʚʦʶ; 

½ ʧʨʦʭʦʜʞʝʥʥʷ ʙʣʦʢʧʦʩʪʫ; 

½ ʧʨʦʚʝʩʪʠ ʘʨʪʠʣʝʨʽʡʩʴʢʫ ʘʪʘʢʫ; 

½ ʚʠʢʦʥʘʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʤʽʩʽʡ. 

ʅʘ ʨʠʩʫʥʢʫ 1.7 ʟʦʙʨʘʞʝʥʠʡ ʚʭʽʜ ʫ ʛʨʫ. ʋ ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʪʨʝʥʫʚʘʪʠʩʴ ʧʦ ʩʮʝʥʘʨʽʶ, ʟʘʡʪʠ ʫ ʛʣʦʙʘʣʴʥʫ ʤʝʨʝʞʫ ʪʘ ʽʥʰʽ ʢʦʨʠʩʥʽ ʬʫʥʢʮʽʾ [7]. 

 

 

ʈʠʩʫʥʦʢ 1.7 ï ɻʦʣʦʚʥʝ ʤʝʥʶ VBS 
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ʇʝʨʰʠʤ ʟʘʤʦʚʥʠʢʦʤ ʮʽʻʾ ʩʠʩʪʝʤʠ ʙʫʣʘ ʘʤʝʨʠʢʘʥʩʴʢʘ ʘʨʤʽʷ. VBS ʤʘʻ 

ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʨʝʭʽʜ ʘʨʤʽʾ ʚʽʜ ʨʽʰʫʯʠʭ ʜʽʡ ʜʦ 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʇʦʧʝʨʝʜʥʽ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫ ʨʦʟʨʦʙʮʽ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʽʩʽʡ ʚʽʡʥʠ ʫ ɸʬʛʘʥʽʩʪʘʥʽ ʪʘ ɯʨʘʢʫ ʟ ʘʢʮʝʥʪʦʤ ʧʦʚʩʪʘʥʮʽʚ. 

ʊʦʤʫ ʫ ʥʦʚʽʰʠʭ ʚʝʨʩʽʷʭ VBS ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʪʠʜʽʾ ʧʦʚʩʪʘʥʮʷʤ 

ʘʙʦ ʪʝʨʦʨʠʩʪʘʤ ʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʩʮʝʥʘʨʽʾʚ ʟ ʙʽʣʴʰ 

ʚʠʩʦʢʦʪʦʯʥʦʶ ʟʙʨʦʻʶ. ɼʦ VBS ʚʭʦʜʷʪʴ ʨʽʟʥʠʡ ʩʧʝʢʪʨ ʧʘʢʝʪʽʚ ʜʣʷ ʪʨʝʥʫʚʘʥʴ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʟʘʥʫʨʝʥʥʷ ʫ ʚʽʨʪʫʘʣʴʥʫ ʩʝʨʝʜʫ ʜʣʷ ʨʽʰʫʯʠʭ ʜʽʡ ʧʽʜʛʦʪʦʚʢʠ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷ. 

ɸʨʤʽʷ ʧʨʦʜʦʚʞʫʻ ʧʨʦʚʘʜʞʫʚʘʪʠ ʽʛʨʦʚʠʡ ʨʫʰʽʡ ʚ ʜʝʢʽʣʴʢʦʭ ʪʨʝʥʘʞʝʨʘʭ ʱʦʙ 

ʦʭʦʧʠʪʠ ʷʢ ʤʦʞʥʘ ʙʽʣʴʰʝ ʩʦʣʜʘʪ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʨʫʰʽʷ ʟʘʙʝʟʧʝʯʠʪʴ 

ʧʦʛʣʠʙʣʝʥʫ ʽʥʪʝʛʨʘʮʽʶ ʩʦʣʜʘʪ ʫ ʩʠʤʫʣʷʮʽʶ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʤʘʩʰʪʘʙʥʽ ʚʧʨʘʚʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʤʦʜʝʣʝʡ ʪʨʝʥʘʞʝʨʽʚ. 

VBS ʻ ʤʝʥʰ ʜʝʰʝʚʰʠʤ ʪʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘʭʦʜʦʤ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʪʠʤ 

ʩʘʤʠʤ ʜʦʟʚʦʣʷʻ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷʤ ʪʘ ʦʬʽʮʝʨʘʤ ʟʘʡʤʘʪʠʩʷ ʨʽʟʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ 

ʥʘ ʨʽʚʥʽ ʭʦʜʴʙʠ ʘʙʦ ʧʦʚʟʘʥʥʷ ʙʽʣʷ ʦʢʦʧ. ʉʠʤʫʣʷʪʦʨ ʜʘʻ ʟʤʦʛʫ ʩʦʣʜʘʪʘʤ ʥʘ ʦʬʽʮʝʨʘʤ 

ʚʠʨʫʰʘʪʠ ʥʘ ʪʨʝʥʫʚʘʣʴʥʠʡ ʟʘʭʽʜ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ, ʟʤʝʥʰʫʶʯʠ 

ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʠʭ ʥʘʚʠʢʽʚ ʪʨʘʜʠʮʽʡʥʠʤ ʰʣʷʭʦʤ [6]. 

ʉʠʤʫʣʷʮʽʷ ʜʘʻ ʟʤʦʛʫ ʨʦʟʚʝʨʥʫʪʠ ʢʦʣʝʢʪʠʚʥʫ ʧʽʜʛʦʪʦʚʢʫ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʮʝʥʪʨʘʭ ʤʦʜʝʣʶʚʘʥʥʷ ʙʦʶ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʽʜʢʣʶʯʠʪʠ ʜʦ 200 ʢʦʤʧôʶʪʝʨʽʚ. ʂʦʞʝʥ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʝʮʴ ʛʨʘʻ ʟʘ ʢʦʤʧôʶʪʝʨʦʤ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤ ʩʮʝʥʘʨʽʻʤ. ʉʮʝʥʘʨʽʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʚʽʜ ʟʘʯʠʱʝʥʥʷ ʙʫʜʽʚʝʣʴ ʜʦ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʢʦʥʚʦʾʚ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ  - ʧʦʢʨʘʱʠʪʠ ʩʧʽʣʢʫʚʘʥʥʷ, ʩʪʨʘʪʝʛʽʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɿʘʛʘʣʦʤ ʥʘ ʨʠʥʢʫ ʟʘʨʘʟ ʻ 3 ʚʝʨʩʽʾ ʩʠʩʪʝʤʠ. ʏʝʪʚʝʨʪʘ ʚʝʨʩʽʷ ʪʽʣʴʢʠ ʙʫʜʝ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʴ ʫ ʚʽʡʩʴʢʘ ʉʐɸ. ɹʽʣʴʰʽʩʪʴ ʢʨʘʾʥ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Virtual Battle 

Space ʻ 3 ʚʝʨʩʽʷ ʟ 2013 ʨʦʢʫ. ʈʦʟʨʦʙʥʠʢʠ ʟʘʨʘʟ ʘʢʪʠʚʥʦ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʢʦʶ 

ʯʝʪʚʝʨʪʦʾ ʚʝʨʩʽʾ, ʘ ʢʦʜʦʚʘ ʥʘʟʚʘ VBS STE. 

ɺʽʜ VBS1 ʜʦ VBS 3 ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʦʩʪʽʡʥʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʘʣʝ ʽʛʨʦʚʠʡ 

ʨʫʰʽʡ ʟʘʣʠʰʘʚʩʷ ʢʦʣʠʰʥʽʡ ʟ ʥʝʚʝʣʠʢʠʤʠ ʦʥʦʚʣʝʥʥʷʤʠ. ʈʦʟʨʦʙʣʷʶʯʠ VBS STE 
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ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʘʙʩʦʣʶʪʥʦ ʥʦʚʠʡ ʽʛʨʦʚʠʡ ʨʫʰʽʡ. ʅʘʡʙʽʣʴʰʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ 

ʪʦʤʫ, ʱʦ ʩʠʤʫʣʷʪʦʨ ʪʝʧʝʨ ʙʫʜʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʫʩʶ ʧʣʘʥʝʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʥʜʝʨʽʥʛʫ ʚʩʽʻʶ ɿʝʤʣʽ. ʊʘʢʦʞ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ AI, ʷʢʠʡ ʨʦʟʨʦʙʥʠʢʠ ʩʪʚʦʨʶʚʘʣʠ 

ʥʘ ʧʨʦʪʷʟʽ 5 ʨʦʢʽʚ, ʪʠʤ ʩʘʤʠʤ ʮʝ ʜʦʟʚʦʣʠʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʜʠʥʘʤʽʯʥʠʡ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ. ʄʦʞʣʠʚʽʩʪʴ ʨʝʥʜʝʨʽʥʛʫ ʫʩʽʻʾ ʧʣʘʥʝʪʠ ʜʘʣʦ ʚʝʣʠʢʠʡ ʰʘʛ ʫ ʩʪʚʦʨʝʥʽ 

ʤʘʩʰʪʘʙʥʠʭ ʩʮʝʥʘʨʽʾ ʚʝʜʝʥʥʷ ʙʦʶ. ʅʘʧʨʠʢʣʘʜ ʫ VBS3 ʜʦʚʦʜʠʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʘʙʦ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʧʝʚʥʫ ʤʽʩʮʝʚʽʩʪʴ, ʷʢʘ ʙ ʙʫʣʘ ʜʫʞʝ ʦʙʤʝʞʝʥʘ ʫ ʧʝʨʝʩʫʚʘʥʥʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 

 

ʈʠʩʫʥʦʢ 1.8 ï ɺʽʢʥʦ ʣʦʛʫʚʘʥʥʷ VBS 

 

ʅʘ ʨʠʩʫʥʢʫ 1.8 ʟʦʙʨʘʞʝʥʘ ʩʠʩʪʝʤʘ ʣʦʛʫʚʘʥʥʷ ʜʽʡ ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ VBS. 

ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ ʧʽʩʣʷ ʙʦʶ ʘʥʘʣʽʟʫʚʘʪʠ ʜʽʾ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʽ ʟʥʘʭʦʜʠʪʠ ʪʘ 

ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ ʫ ʥʘʩʪʫʧʥʠʭ ʙʦʡʦʚʠʭ ʽʤʽʪʘʮʽʷʭ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʥʘʚʯʘʥʥʷ, ʙʽʣʴʰ ʽʤʽʪʦʚʘʥʽ ʩʝʨʝʜʦʚʠʱʘ ʚʽʨʪʫʘʣʴʥʦ ʩʝʨʝʜʠ 

ʧʨʠʥʦʩʷʪʴ ʙʽʣʴʰ ʢʦʨʠʩʪʽ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʟʤʦʜʝʣʶʚʘʪʠ ʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʠʡ 

ʜʽʘʧʘʟʦʥ ʦʟʙʨʦʻʥʥʷ. ʋ VBS3 ʚʽʜʦʤʠʡ ʤʦʜʝʣʶʚʘʥʥʷʤ ʪʘʥʢʽʚ ʪʘ ʧʽʭʦʪʠ, ʘʣʝ ʥʝ ʤʘʚ 

ʧʦʚʥʦʮʽʥʥʦʶ ʧʽʜʪʨʠʤʢʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʘʚʽʘʮʽʾ. ʊʦʤʫ ʧʽʜʪʨʠʤʢʘ ʫʩʽʻʾ ʧʣʘʥʝʪʠ 
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ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʴʦʪʽʚ ʙʫʪʠ ʙʽʣʴ ʛʥʫʯʢʦʶ ʪʘ ʦʭʦʧʠʪʠ ʙʽʣʴʰ ʩʧʝʢʪʨ 

ʦʧʝʨʘʮʽʡ ʟ ʚʟʘʻʤʦʜʽʻʶ ʧʽʭʦʪʠ ʪʘ ʘʚʽʘʮʽʾ. 

ʆʬʽʮʝʨ ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ VBS ʧʝʨʰʠʤ ʜʽʣʦʤ ʧʦʯʠʥʘʻ ʧʨʦʝʢʪʫʚʘʪʠ 

ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʩʮʝʥʘʨʽʡ ʚʝʜʝʥʥʷ ʙʦʶ ʽ ʫ ʥʴʦʛʦ ʻ ʧʽʜʣʝʛʣʽ ʨʷʜʦʚʽ ʩʦʣʜʘʪʠ. ʂʦʞʝʥ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʝʮʴ ʤʘʻ ʩʚʦʶ ʟʘʜʘʯʫ ʷʢʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ. ʐʪʘʙʥʠʡ ʦʬʽʮʝʨ 

ʧʦʯʠʥʘʻ ʧʠʩʘʪʠ ʩʮʝʥʘʨʽʡ ʪʘ ʚʽʜʜʘʻ ʡʦʛʦ ʜʦʩʚʽʜʯʝʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ ʮʽʻʾ ʧʨʦʛʨʘʤʠ. 

ɺʽʥ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʦʯʠʥʘʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʤʽʞʥʠʭ ʤʦʜʫʣʽʚ ʚʪʽʣʶʚʘʪʠ ʩʮʝʥʘʨʽʡ ʫ 

ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʘʙʦ ʨʦʙʠʪʠ ʮʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɿʚʽʩʥʦ, ʫ 

ʮʽʡ ʩʠʩʪʝʤʽ ʻ ʚʞʝ ʛʦʪʦʚʽ ʩʮʝʥʘʨʽʾ, ʘʣʝ ʧʦʪʨʽʙʥʦ ʱʦʙ ʚʦʾʥʠ ʤʦʛʣʠ ʪʨʝʥʫʚʘʪʠʩʴ ʫ 

ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʇʽʩʣʷ ʪʨʝʥʫʚʘʥʴ ʚʠʚʦʜʠʪʴʩʷ ʟʘʛʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ ʙʦʶ ʷʢʘ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.9. 

 

 

ʈʠʩʫʥʦʢ 1.9 ï ɺʽʢʥʦ ʩʪʘʪʠʩʪʠʢʠ VBS 

 

ʑʦʙ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʟ ʫʩʽʻʾ ʟʝʤʣʽ, ʧʦʪʨʽʙʥʦ ʧʦʪʫʞʥʽ 

ʢʦʤʧôʶʪʝʨʠ. ʊʦʤʫ ʨʦʟʨʦʙʥʠʢʠ ʧʨʘʮʶʶʪʴ ʥʘʜ ʪʠʤ, ʱʦʙ ʧʝʨʝʥʝʩʪʠ ʧʦʪʫʞʥʦʩʪʽ ʫ 

ʭʤʘʨʠ. ʇʝʨʰʠʤ ʮʶ ʽʜʝʶ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʨʤʽʻʶ ʉʐɸ. ʇʽʩʣʷ ʫʩʽʭ ʨʦʟʨʦʙʦʢ, 

ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʘʶʪʴ ʩʠʩʪʝʤʫ ʷʢ Google Maps. ʇʨʦʩʪʦ ʚʠʩʪʘʯʠʪʴ ʚʝʜʝʥʥʷ ʤʽʩʮʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʽ ʩʠʩʪʝʤʘ ʰʚʠʜʢʦ ʧʝʨʝʥʝʩʝ ʪʝʙʝ ʫ ʮʶ ʪʦʯʢʫ. 
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ʅʘ ʨʠʩʫʥʢʫ 1.10 ʟʦʙʨʘʞʝʥʠʡ ʣʘʫʥʯʝʨ ʛʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ 

ʥʘʣʘʰʪʫʚʘʪʠ ʩʝʨʚʝʨ ʪʘ ʫʚʽʡʪʠ ʫ ʛʨʫ. ʂʣʽʻʥʪ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʩʝʨʚʝʨ ʽ 

ʢʣʽʻʥʪ, ʪʦʙʪʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʻʜʥʘʪʠʩʴ ʫ ʩʝʩʽʶ ʜʦ ʪʦʚʘʨʠʰʘ ʟʘ ʩʫʩʽʜʥʽʤ ʩʪʦʣʦʤ. 

 

 

ʈʠʩʫʥʦʢ 1.10 ï ʃʘʫʥʯʝʨ ʚʭʦʜʫ VBS 

 

ɸʨʤʽʷ ʉʐɸ ʭʦʯʝ ʨʦʟʨʦʙʠʪʠ ʮʝ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʻʜʠʥʦʤʫ ʩʭʦʚʠʱʽ ʤʽʩʮʝʚʦʩʪʽ. 

ɯ ʚʩʽ, ʭʪʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣʴ ʉʐɸ, ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʻʜʠʥʝ 

ʚʽʨʪʫʘʣʴʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʽ ʥʘʟʚʘ ʮʽʡ ʩʠʩʪʝʤʽ Synthetic Training Environment. 

ʎʝ ʻ ʚʝʣʠʢʝ ʟʘʤʦʚʣʝʥʥʷ ʚʽʜ ʘʨʤʽʾ ʉʐɸ. Bohemia Interactive Simulations ʨʘʟʦʤ 

ʟ ʤʘʣʝʥʴʢʦʶ ʢʦʤʧʘʥʽʻʶ ʨʦʟʨʦʙʣʷʻ ʮʝ ʚʝʣʠʢʝ ʟʘʤʦʚʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʧʨʦʪʦʪʠʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɼʦ ʪʦʛʦ ʞ, ʮʝ ʥʦʚʘ ʚʝʨʩʽʷ VBS STE, ʧʦʪʨʽʙʥʦ ʟʘʡʤʘʪʠʩʴ 

ʥʝ ʪʽʣʴʢʠ ʩʪʚʦʨʝʥʥʷʤ ʽʤʽʪʘʮʽʡʥʦʛʦ ʨʝʥʜʝʨʽʥʛʫ ʟʝʤʣʽ, ʘ ʡ ʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʭʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʝʥʜʝʨʽʥʛʫ ʟʝʤʣʽ ʟʦʙʨʘʞʝʥʠʡ ʥʘ 

ʨʠʩʫʥʢʫ 1.11. 

 

 

ʈʠʩʫʥʦʢ 1.11 ï ʈʝʥʜʝʨ ʟʝʤʣʽ ʫ VBS 

 

VBS STE ï ʮʝ ʥʝ ʩʠʩʪʝʤʘ ʷʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʱʦʙ ʚʠʧʫʩʪʠʪʠ ʾʾ ʫ ʤʘʛʘʟʠʥ 

ʢʦʤʧʘʥʽʾ. ʇʝʨʰ ʟʘ ʚʩʝ ʚʝʜʝʪʴʩʷ ʨʦʟʨʦʙʢʘ ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʘʨʤʽʾ ʉʐɸ. ɿ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʠʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʣʶʜʝʡ. ʋ ʩʠʩʪʝʤʽ 

ʙʫʜʝ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ 3 ʤʽʣʴʡʦʥʽʚ ʦʩʽʙ. ɿʚʽʩʥʦ, ʮʝ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɯ ʮʝ ʚʩʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘʚʜʷʢʠ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʭʤʘʨ. 

ʆʙʤʝʞʝʥʥʷ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʤʘʨ ʟʘʨʘʟ ʥʝ ʚʽʜʦʤʽ, ʘʣʝ ʫ ʧʣʘʥʘʭ ʨʦʟʨʦʙʥʠʢʽʚ 

ʜʦʩʷʛʪʠ ʧʦʟʥʘʯʢʠ ʫ 1000 ʯʦʣʦʚʽʢ. ʎʝ ʭʘʨʘʢʪʝʨʥʦ ʜʦ ʚʽʜʦʤʠʭ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʠʭ 

ʦʥʣʘʡʥ ʽʛʦʨ. ʊʘʢʠʤ ʯʠʥʦʤ, Bohemia ʨʦʟʨʦʙʣʷʻ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʫ ʦʥʣʘʡʥ ʛʨʫ ʜʣʷ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ AI ʟʘʚʞʜʠ ʻ ʧʨʦʙʣʝʤʦʶ. ɿʘʨʘʟ ʻ ʧʨʦʙʣʝʤʦʶ ʨʦʟʨʦʙʠʪʠ 

ʨʦʟʫʤʥʠʡ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʷʢʠʡ ʙʫʜʝ ʚʤʽʪʠ ʜʫʤʘʪʠ ʩʘʤʦʩʪʽʡʥʦ ʫ ʙʦʡʦʚʽʡ ʛʨʽ. ʋ 
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ʧʦʧʝʨʝʜʥʽʭ ʩʝʨʽʷʭ ʩʠʩʪʝʤʠ VBS1-VBS3 ʨʦʟʨʦʙʥʠʢʠ ʢʦʨʠʩʪʫʚʘʣʠʩʴ AI [7], ʷʢʠʡ ʙʫʚ 

ʨʦʟʨʦʙʣʝʥʠʡ ʜʦʯʽʨʥʴʦʶ ʢʦʤʧʘʥʽʻʶ Bohemia Interactive ʫ ʢʦʤʝʨʮʽʡʥʽ ʛʨʽ Arma. VBS 

STE ʤʘʻ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʚʝʨʩʽʷʤʠ, ʧʨʠʢʣʘʜ 

ʥʦʚʦʛʦ UI ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1.12. ɿ ʥʦʚʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʧʨʦʩʪʽʰʝ ʨʦʙʠʪʠ 

ʪʨʠʛʝʨʠ ʜʣʷ AI. 

 

 

ʈʠʩʫʥʦʢ 1.12 ï ɯʥʪʝʨʬʝʡʩ ʨʝʜʘʛʫʚʘʥʥʷ VBS 

 

ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ ʱʦ Bohemia Interactive Simulations ʙʫʣʘ ʜʦʯʽʨʥʴʦʶ 

ʢʦʤʧʘʥʽʻʶ Bohemia Interactive ʜʦ 2012 ʨʦʢʫ. ɿʘʛʘʣʦʤ Bohemia Interactive ï ʮʝ ʽʛʨʦʚʘ 

ʢʦʤʧʘʥʽʷ ʪʘ ʚʠʜʘʚʝʮʴ ʚʽʜʝʦʽʛʦʨ, ʷʢʽ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʚʽʡʩʴʢʦʚʽʡ ʽʤʽʪʘʮʽʾ ʚʽʡʥʠ ʜʣʷ 

ʢʦʤʝʨʮʽʾ. 

ʂʦʤʝʨʮʽʡʥʘ ʚʝʨʩʽʷ ʛʨʠ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʛʨʘʚʮʽʚ. ʊʘʢʪʠʢʠ ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻ AI ʜʦʙʨʝ ʧʽʜʭʦʜʷʪʴ ʱʦʙ ʟʽʤʽʪʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʽ ʩʮʝʥʘʨʽʾ ʚʝʜʝʥʥʷ 

ʙʦʶ. ɸʣʝ ʮʷ ʩʠʩʪʝʤʘ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ. ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʨʦʟʨʦʙʠʪʠ ʽʛʨʦʚʠʡ ʨʫʰʽʡ ʟ ʥʫʣʷ. ʗʢ ʟʘ ʦʩʥʦʚʫ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʧʦʢʣʘʩʪʠ 

ʚʽʡʩʴʢʦʚʫ ʜʦʢʪʨʠʥʫ ʽ ʧʨʘʚʠʣʘ ʚʝʜʝʥʥʷ ʚʽʡʥʠ ʪʠʤ ʩʘʤʠʤ ʥʘʚʯʘʪʠ ʚʽʡʩʴʢʦʚʠʡ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. 


