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ʋ ʧʦʩʽʙʥʠʢʫ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʟʘʩʘʜʠ 
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʝʙ-ʨʝʩʫʨʩʽʚ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. ʇʦʢʘʟʘʥʦ ʝʚʦʣʶʮʽʶ 
ʩʠʩʪʝʤʠ ʚʽʜ ʢʣʘʩʠʯʥʦʛʦ ʧʦʚʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʰʫʢʫ ʜʦ ʛʽʙʨʠʜʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʜʝ 

ʧʝʨʝʚʽʨʝʥʽ ʘʣʛʦʨʠʪʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʠʙʽʨʢʠ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ 
ʩʫʯʘʩʥʠʭ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ. ʈʦʟʛʣʷʥʫʪʦ ʢʣʘʩʠʯʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ 

ʦʩʥʦʚʫ ʩʠʩʪʝʤʠ: ʬʦʨʤʘʣʽʟʦʚʘʥʫ ʤʦʚʫ ʟʘʧʠʪʽʚ InfoReS, ʽʥʪʫʾʪʠʚʥʠʡ 
ʢʦʥʩʪʨʫʢʪʦʨ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ ʽʟ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʙʫʣʝʚʦʶ ʣʦʛʽʢʦʶ ʪʘ 

ʢʦʥʪʝʢʩʪʥʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʤʝʭʘʥʽʟʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʜʝʪʝʢʮʽʾ ʟʤʽʩʪʦʚʥʠʭ 
ʜʫʙʣʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʨʪʨʝʪʠ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʫʪʦʯʥʝʥʥʷ ʨʝʣʝʚʘʥʪʥʠʭ 

ʚʠʙʽʨʦʢ. ʋʥʽʢʘʣʴʥʦʶ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʧʝʨʝʚʘʛʦʶ  ̒ʜʦʩʪʫʧ ʜʦ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ 
ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʾ ʙʘʟʠ ʥʦʚʠʥ, ʷʢʘ ʙʝʟʧʝʨʝʨʚʥʦ ʬʦʨʤʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʦʥʘʜ 30 

ʨʦʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʯʘʩʦʚʫ ʛʣʠʙʠʥʫ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ 
ʽʩʪʦʨʠʯʥʠʭ ʟʨʽʟʽʚ. 

ɿʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʘʥʘʣʽʪʠʯʥʠʤ ʤʦʜʫʣʷʤ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. 
ɼʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʘʣʛʦʨʠʪʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ ʛʝʥʝʨʘʮʽʾ 
ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʨʝʟʶʤʝ ʩʶʞʝʪʽʚ, ʘʨʭʽʪʝʢʪʫʨʫ, ʷʢʘ ʛʘʨʘʥʪʫʻ ʧʨʠʚô̫ ʟʢʫ 

ʢʦʞʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʜʦ ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʧʝʨʰʦʜʞʝʨʝʣ, 
ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢ çʛʘʣʶʮʠʥʘʮʽʡè ʐɯ. ʈʦʟʢʨʠʪʦ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʯʘʩʦʚʠʭ ʨʷʜʽʚ: ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʛʽʩʪʦʛʨʘʤ ʜʠʥʘʤʽʢʠ ʧʦʥʷʪʴ ʜʦ ʚʠʷʚʣʝʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ. ʆʢʨʝʤʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ: ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʛʥʦʟ ʦʙʩʷʛʫ ʧʦʪʦʢʫ ʥʘ ʦʩʥʦʚʽ 
ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʩʝʤʘʥʪʠʯʥʠʡ ʧʨʦʛʥʦʟ ʨʦʟʚʠʪʢʫ ʪʝʥʜʝʥʮʽʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ. 
ʄʘʪʝʨʽʘʣ ʧʦʩʽʙʥʠʢʘ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʢʦʥʪʫʨ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʅʘʚʝʜʝʥʦ ʤʝʪʦʜʠʯʥʽ ʩʮʝʥʘʨʽʾ 
ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʠʨʠʭ ʥʦʚʠʥʥʠʭ ʜʘʥʠʭ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʟʚʽʪʠ, ʜʘʡʜʞʝʩʪʠ ʪʘ 

ʘʥʘʣʽʪʠʯʥʽ ʜʦʚʽʜʢʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʧʨʘʚʣʽʥʩʴʢʽʡ, 
ʢʦʤʫʥʽʢʘʮʽʡʥʽʡ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʧʨʘʢʪʠʮʽ. 

ʇʦʩʽʙʥʠʢ ʘʜʨʝʩʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʘʥʘʣʽʪʠʢʘʤ, ʬʘʭʽʚʮʷʤ ʫ ʩʬʝʨʽ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʜʦʩʣʽʜʥʠʢʘʤ ʤʝʜʽʘʩʝʨʝʜʦʚʠʱʘ, ʥʘʫʢʦʚʮʷʤ ʪʘ 
ʩʪʫʜʝʥʪʘʤ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʦʰʫʢʫ, ʦʙʨʦʙʢʠ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. 
 

É ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʮʝʥʪʨ  
    çɽʣʝʢʪʨʦʥʥʽ ɺʽʩʪʽè, 2026 

É ʃʘʥʜʝ ɼ.ɺ., 2026 
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ˏ˞˟ˠ˜ 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʻ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ 
ʪʝʦʨʝʪʠʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʘʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʥʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ ʟ ʚʽʜʢʨʠʪʠʭ ʨʝʩʫʨʩʽʚ ɯʥʪʝʨʥʝʪʫ. ɺʠʜʘʥʥʷ 
ʧʦʢʣʠʢʘʥʝ ʦʟʥʘʡʦʤʠʪʠ ʽʟ ʩʫʯʘʩʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ, 

ʥʘʚʯʠʪʠ ʧʨʠʥʮʠʧʘʤ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʧʠʪʽʚ, ʝʬʝʢʪʠʚʥʦʤʫ 
ʚʠʢʦʨʠʩʪʘʥʥʶ ʘʥʘʣʽʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʢʦʥʪʫʨ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʧʦʩʽʙʥʠʢʘ  ̒ʬʦʨʤʫʚʘʥʥʷ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘʚʠʯʦʢ 
ʨʦʙʦʪʠ ʟ ʬʦʨʤʘʣʽʟʦʚʘʥʦʶ ʤʦʚʦʶ ʟʘʧʠʪʽʚ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʧʦʰʫʢʦʚʠʭ 

ʩʮʝʥʘʨʽʾʚ; ʨʦʟʢʨʠʪʪʷ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ, ʩʝʤʘʥʪʠʯʥʦʾ 
ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʜʘʥʠʭ; ʦʩʚʦʻʥʥʷ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, 

ʭʚʠʣʴʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ; ʥʘʜʘʥʥʷ 
ʘʣʛʦʨʠʪʤʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʠʨʠʭ ʥʦʚʠʥʥʠʭ ʜʘʥʠʭ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʘʥʘʣʽʪʠʯʥʽ 

ʜʦʚʽʜʢʠ. ʎʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ ʚʠʜʘʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʘʥʘʣʽʪʠʢʠ, ʬʘʭʽʚʮʽ ʟ 
ʢʦʤʫʥʽʢʘʮʽʡ, ʜʦʩʣʽʜʥʠʢʠ ʤʝʜʽʘʩʝʨʝʜʦʚʠʱʘ, ʥʘʫʢʦʚʮʽ, ʘ ʪʘʢʦʞ ʩʪʫʜʝʥʪʠ ʪʘ 

ʘʩʧʽʨʘʥʪʠ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʫ ʩʬʝʨʽ ʮʠʬʨʦʚʦʾ ʘʥʘʣʽʪʠʢʠ, OSINT ʪʘ ʩʠʩʪʝʤ 
ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʩʽʙʥʠʢʘ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʦʩʪʫʧʦʚʦʛʦ 
ʫʩʢʣʘʜʥʝʥʥʷ: ʚʽʜ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ. ʅʘ ʧʦʯʘʪʢʫ ʚʠʢʣʘʜʫ ʜʝʪʘʣʴʥʦ 
ʨʦʟʛʣʷʥʫʪʦ ʢʣʘʩʠʯʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʷʜʨʦ ʩʠʩʪʝʤʠ ï ʧʦʰʫʢʦʚʠʡ ʤʝʭʘʥʽʟʤ 

InfoReS. ʅʘʚʝʜʝʥʦ ʬʦʨʤʘʣʽʟʦʚʘʥʫ ʤʦʚʫ ʟʘʧʠʪʽʚ ʟ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʙʫʣʝʚʦʶ 
ʣʦʛʽʢʦʶ ʪʘ ʢʦʥʪʝʢʩʪʥʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʤʝʭʘʥʽʟʤʠ ʜʝʪʝʢʮʽʾ ʟʤʽʩʪʦʚʥʠʭ ʜʫʙʣʽʚ 
ʪʘ ʥʘʜʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ ʥʦʚʠʥ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʧʦʥʘʜ 30 ʨʦʢʽʚ. 

ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʚʠʢʣʘʜʝʥʦ ʧʨʠʥʮʠʧʠ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ. ʐɯ-ʤʦʜʫʣʽ ʥʝ ʟʘʤʽʥʶʶʪʴ ʢʣʘʩʠʯʥʠʡ ʧʦʰʫʢ, ʘ ʜʦʧʦʚʥʶʶʪʴ ʡʦʛʦ: 
ʩʧʦʯʘʪʢʫ ʩʠʩʪʝʤʘ ʚʽʜʙʠʨʘʻ ʨʝʣʝʚʘʥʪʥʠʡ ʤʘʩʠʚ ʜʦʢʫʤʝʥʪʽʚ ʟʘ ʩʪʨʦʛʠʤʠ 

ʬʦʨʤʘʣʴʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʧʽʩʣʷ ʯʦʛʦ ʟʘʜʽʶʶʪʴʩʷ ʚʝʣʠʢʽ ʤʦʚʥʽ ʤʦʜʝʣʽ (LLM) 
ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ, ʚʠʪʷʛʥʝʥʥʷ ʩʫʪʥʦʩʪʝʡ ʪʘ ʦʮʽʥʢʠ ʪʦʥʘʣʴʥʦʩʪʽ. 

ɸʨʭʽʪʝʢʪʫʨʘ RAG (Retrieval-Augmented Generation) ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʚôʷʟʢʫ 
ʢʦʞʥʦʛʦ ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʚʠʩʥʦʚʢʫ ʜʦ ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʧʝʨʰʦʜʞʝʨʝʣ. ʎʠʤ 

ʤʽʥʽʤʽʟʫʻʪʴʩʷ ʨʠʟʠʢ çʛʘʣʶʮʠʥʘʮʽʡè ʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠʜʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ 
ʜʣʷ ʦʬʽʮʽʡʥʠʭ ʟʚʽʪʽʚ. ʆʢʨʝʤʠʡ ʘʢʮʝʥʪ ʟʨʦʙʣʝʥʦ ʥʘ ʘʥʘʣʽʟʽ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʚʽʜ 

ʢʣʘʩʠʯʥʠʭ ʛʽʩʪʦʛʨʘʤ ʜʠʥʘʤʽʢʠ ʧʦʥʷʪʴ ʜʦ ʚʠʷʚʣʝʥʥʷ ʭʚʠʣʴʦʚʠʭ ʧʘʪʝʨʥʽʚ, 
ʘʥʦʤʘʣʽʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʘ ʪʘʢʦʞ ʜʦ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ï ʜʠʥʘʤʽʯʥʦʛʦ (ʦʙʩʷʛ ʧʦʪʦʢʫ) ʪʘ ʩʝʤʘʥʪʠʯʥʦʛʦ (ʨʦʟʚʠʪʦʢ 
ʪʝʥʜʝʥʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ LLM). ʂʦʞʝʥ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʙʣʦʢ ʽʣʶʩʪʨʫʻʪʴʩʷ 
ʩʢʨʽʥʰʦʪʘʤʠ ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʧʦʢʨʦʢʦʚʠʤʠ ʩʮʝʥʘʨʽʷʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʙʝʟʧʝʨʝʨʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʪʝʦʨʽʻʶ, ʘʣʛʦʨʠʪʤʘʤʠ ʪʘ ʨʝʘʣʴʥʠʤ ʨʦʙʦʯʠʤ 
ʩʝʨʝʜʦʚʠʱʝʤ. 
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ʆʩʥʦʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ InfoStream: ʣʽʚʘ ʯʘʩʪʠʥʘ ʤʽʩʪʠʪʴ 

ʽʻʨʘʨʭʽʯʥʠʡ ʢʘʪʘʣʦʛ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʨʫʙʨʠʢ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʫ ʥʘʚʽʛʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʤʘʪʠʯʥʠʭ ʚʠʙʽʨʦʢ; ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʚʽʜʦʙʨʘʞʘʻ ʜʘʡʜʞʝʩʪ ʦʩʥʦʚʥʠʭ 
ʥʦʚʠʥ, ʚʽʜʽʙʨʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʦʯʥʦʛʦ ʟʘʧʠʪʫ ʘʙʦ ʦʙʨʘʥʦʾ ʨʫʙʨʠʢʠ; ʧʨʘʚʘ 

ʯʘʩʪʠʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʢʘʥʘʣʘʤʠ ʢʦʨʠʩʪʫʚʘʯʘ 
(ʟʙʝʨʝʞʝʥʠʤʠ ʧʦʰʫʢʦʚʠʤʠ ʟʘʧʠʪʘʤʠ), ʘ ʪʘʢʦʞ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʥʘʙʦʨʘʤʠ 

ʜʞʝʨʝʣ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʽʥʪʝʨʬʝʡʩʫ ʨʦʟʪʘʰʦʚʘʥʦ ʧʦʣʝ ʚʚʝʜʝʥʥʷ 
ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʪʘ ʧʘʥʝʣʴ ʚʠʢʣʠʢʫ ʦʩʥʦʚʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ: 
ʧʦʰʫʢʫ ʜʦʢʫʤʝʥʪʽʚ, ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʧʦʷʚʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʬʦʨʤʫʚʘʥʥʷ 

ʜʘʡʜʞʝʩʪʽʚ, ʘʥʘʣʽʟʫ ʩʶʞʝʪʽʚ ʽ ʨʝʞʠʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) 

 

ʇʦʩʽʙʥʠʢ ʘʜʘʧʪʦʚʘʥʦ ʜʦ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʧʽʜʛʦʪʦʚʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 
ʢʦʥʪʝʢʩʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʽʥ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 
ʷʢ ʙʘʟʦʚʠʡ ʧʽʜʨʫʯʥʠʢ ʜʣʷ ʢʫʨʩʽʚ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ, ʤʝʜʽʘʘʥʘʣʽʪʠʢʠ, 

ʮʠʬʨʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ. 
ʇʦʝʪʘʧʥʘ ʩʪʨʫʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʧʦʩʣʽʜʦʚʥʦ ʦʧʘʥʦʚʫʚʘʪʠ ʩʠʥʪʘʢʩʠʩ 

ʟʘʧʠʪʽʚ, ʽʥʪʝʨʬʝʡʩ ʢʣʘʩʠʬʽʢʘʪʦʨʘ-ʥʘʚʽʛʘʪʦʨʘ, ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʨʪʨʝʪʽʚ ʪʘ ʦʩʥʦʚʠ ʨʦʙʦʪʠ ʟ LLMïʟʚʽʪʘʤʠ. 
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ɼʣʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʥʘʣʽʪʠʢʽʚ ʮʝ ʚʠʜʘʥʥʷ ʻ ʜʦʚʽʜʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʤ 
ʢʝʨʽʚʥʠʮʪʚʦʤ ʟ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʢʘʥʘʣʽʚ, 

ʚʘʣʽʜʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʰʙʦʨʜʽʚ ʫ 
ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʘʣʛʦʨʠʪʤʘʤ ʧʦʙʫʜʦʚʠ 
ʩʶʞʝʪʥʠʭ ʣʘʥʮʶʞʢʽʚ, ʘʚʪʦʤʘʪʠʯʥʠʭ ʜʘʡʜʞʝʩʪʽʚ ʪʘ ʤʘʪʨʠʮʴ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ, 

ʱʦ ʩʫʪʪʻʚʦ ʩʢʦʨʦʯʫʶʪʴ ʯʘʩ ʥʘ ʧʝʨʚʠʥʥʫ ʦʙʨʦʙʢʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ. 

ɺ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʘʭ ʧʦʩʽʙʥʠʢ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʽʥʪʝʛʨʘʮʽʶ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʢʦʥʪʫʨ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ). ʆʧʠʩʘʥʽ 
ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʦʧʝʨʘʪʠʚʥʽ ʥʦʚʠʥʥʽ ʧʦʪʦʢʠ ʫ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʽʥʩʘʡʪʠ ʜʣʷ ʢʨʠʟʦʚʦʛʦ ʨʝʘʛʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʤʝʜʽʘ-
ʩʪʨʘʪʝʛʽʡ, ʢʦʥʢʫʨʝʥʪʥʦʾ ʨʦʟʚʽʜʢʠ ʪʘ ʦʮʽʥʢʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʨʠʟʠʢʽʚ.  

ʄʘʪʝʨʽʘʣ ʧʦʩʽʙʥʠʢʘ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʪʝʨʘʪʠʚʥʦ: ʚʽʜ 
ʦʧʨʘʮʶʚʘʥʥʷ ʙʘʟʦʚʠʭ ʩʮʝʥʘʨʽʾʚ ʧʦʰʫʢʫ ʜʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʧʨʦʮʝʩʽʚ 

ʟ ʩʝʤʘʥʪʠʯʥʠʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ, ʦʙʦʚôʷʟʢʦʚʦ ʧʦʻʜʥʫʶʯʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 
ʚʠʩʥʦʚʢʠ ʟ ʝʢʩʧʝʨʪʥʦʶ ʚʝʨʠʬʽʢʘʮʽʻʶ ʪʘ ʧʦʩʠʣʘʥʥʷʤʠ ʥʘ ʧʝʨʰʦʜʞʝʨʝʣʘ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʛʘʨʘʥʪʫʻ ʥʝ ʣʠʰʝ ʪʝʭʥʦʣʦʛʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʘ ʡ ʤʝʪʦʜʦʣʦʛʽʯʥʫ 
ʧʨʦʟʦʨʽʩʪʴ, ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʎʝʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ 
ʟʘʩʘʜʘʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʦʩʥʦʚʫ 

ʷʢ ʜʣʷ ʢʣʘʩʠʯʥʠʭ ʧʦʰʫʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢ ʽ ʜʣʷ ʩʫʯʘʩʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ 
ʨʽʰʝʥʴ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʷʭ. ʋ ʮʠʬʨʦʚʫ ʝʧʦʭʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ɯʥʪʝʨʥʝʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʝʢʩʧʦʥʝʥʮʽʡʥʠʤ 
ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʚʠʩʦʢʦʶ ʜʠʥʘʤʽʢʦʶ ʦʥʦʚʣʝʥʴ ʪʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʶ 

ʜʞʝʨʝʣ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ, ʚʽʜʪʚʦʨʶʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 
ʚʽʜʙʦʨʫ, ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʥʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ. ʄʦʥʽʪʦʨʠʥʛ ʧʝʨʝʩʪʘʻ 

ʙʫʪʠ ʩʫʪʦ ʪʝʭʥʽʯʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʧʦʰʫʢʫ ʪʘ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʽʥʩʪʨʫʤʝʥʪ 
ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʨʽʰʝʥʴ. 

ʋ ʨʦʟʜʽʣʽ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʛʦʣʦʚʥʽ ʘʩʧʝʢʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʧʨʦʮʝʩʽʚ: ʩʪʨʫʢʪʫʨʘ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʚʜʘʥʥʷ ʪʘ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʚʠʙʽʨʦʢ, ʪʝʭʥʦʣʦʛʽʯʥʘ ʝʚʦʣʶʮʽʷ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ï ʚʽʜ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ 
ʙʫʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦ ʩʝʤʘʥʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ʆʢʨʝʤʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʝʣʝʚʘʥʪʥʦʩʪʽ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ, 
ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ ʜʘʥʠʭ, ʷʢʽ ʻ ʥʝʟʘʤʽʥʥʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʪʘʙʽʣʴʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʧʦʜʘʣʴʰʦʾ ʽʥʪʝʛʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʢʦʥʪʫʨ ʩʠʩʪʝʤ 
ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʅʘʚʝʜʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʻ ʧʽʜˇʨʫʥʪʷʤʠ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʧʠʩʫ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʷʜʨʘ ʩʠʩʪʝʤʠ InfoStream, 
ʘʨʭʽʪʝʢʪʫʨʠ ʛʽʙʨʠʜʥʦʾ ʘʥʘʣʽʪʠʢʠ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʨʝʘʣʴʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ. 
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1.1. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ɯʥʪʝʨʥʝʪ 

ɯʥʪʝʨʥʝʪ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʻ ʨʦʟʧʦʜʽʣʝʥʠʤ, ʛʝʪʝʨʦʛʝʥʥʠʤ ʪʘ 
ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʽʥʶʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʫ ʷʢʦʤʫ ʥʦʚʠʥʥʽ ʧʦʪʦʢʠ ʬʦʨʤʫʶʪʴʩʷ 

ʤʽʣʴʡʦʥʘʤʠ ʥʝʟʘʣʝʞʥʠʭ ʜʞʝʨʝʣ ʙʝʟ ʻʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʧʫʙʣʽʢʘʮʽʾ ʯʠ 
ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʤʦʜʝʨʘʮʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʪʠʯʥʠʭ ʘʨʭʽʚʽʚ ʘʙʦ 

ʚʫʟʴʢʦʧʨʦʬʽʣʴʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʮʝʡ ʧʨʦʩʪʽʨ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʦʚʥʦʶ ʪʘ 
ʪʝʤʘʪʠʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʦʶ ʟʤʽʥʦʶ ʩʪʨʫʢʪʫʨʠ ʢʦʥʪʝʥʪʫ. 

ɼʣʷ ʩʠʩʪʝʤ ʢʦʥʪʝʥʪ-ʤʦʥʽʪʦʨʠʥʛʫ ʮʝ ʦʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʫʚʘʪʠ 
ʨʽʟʥʦʨʽʜʥʽ ʜʘʥʽ ʚ ʻʜʠʥʝ ʽʥʜʝʢʩʦʚʘʥʝ ʩʭʦʚʠʱʝ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʟʘʪʨʠʤʢʦʶ ʤʽʞ 
ʤʦʤʝʥʪʦʤ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʧʦʷʚʦʶ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʰʫʢʦʚʦʤʫ ʢʦʥʪʫʨʽ, ʟʙʝʨʽʛʘʶʯʠ 

ʧʨʠ ʮʴʦʤʫ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ, ʚʝʨʠʬʽʢʦʚʫʚʘʥʽʩʪʴ ʪʘ ʘʥʘʣʽʪʠʯʥʫ ʧʨʠʜʘʪʥʽʩʪʴ 
ʚʠʙʽʨʦʢ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʞʝʨʝʣ. ɼʞʝʨʝʣʴʥʘ ʙʘʟʘ ʥʦʚʠʥʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʦʭʦʧʣʶʻ ʜʝʢʽʣʴʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʽʚ: ʦʬʽʮʽʡʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʘʛʝʥʪʩʪʚʘ ʪʘ ʜʝʨʞʘʚʥʽ ʧʦʨʪʘʣʠ; ʢʦʤʝʨʮʽʡʥʽ ɿʄɯ (ʦʥʣʘʡʥ-ʚʠʜʘʥʥʷ, 
ʪʝʣʝʨʘʜʽʦʤʦʚʥʽ ʢʦʤʧʘʥʽʾ, ʜʨʫʢʦʚʘʥʽ ʝʣʝʢʪʨʦʥʥʽ ʘʨʭʽʚʠ); ʪʝʤʘʪʠʯʥʽ ʙʣʦʛʠ, 

ʝʢʩʧʝʨʪʥʽ ʩʧʽʣʴʥʦʪʠ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʮʝʥʪʨʠ; ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʤʽʢʨʦʙʣʦʛʽʥʛ-
ʧʣʘʪʬʦʨʤʠ, ʜʝ ʥʦʚʠʥʥʠʡ ʽʤʧʫʣʴʩ ʯʘʩʪʦ ʬʦʨʤʫʻʪʴʩʷ ʨʘʥʽʰʝ ʟʘ ʪʨʘʜʠʮʽʡʥʽ 

ʤʝʜʽʘ; RSS-ʩʪʨʽʯʢʠ, ʘ ʪʘʢʦʞ ʘʨʭʽʚʥʽ ʩʭʦʚʠʱʘ ʟ ʽʩʪʦʨʠʯʥʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ. 
ʂʦʞʥʝ ʜʞʝʨʝʣʦ ʤʘʻ ʚʣʘʩʥʫ ʯʘʩʪʦʪʫ ʦʥʦʚʣʝʥʥʷ, ʤʦʚʫ ʧʦʜʘʥʥʷ, ʬʦʨʤʘʪ 

ʢʦʥʪʝʥʪʫ (ʪʝʢʩʪ, ʤʫʣʴʪʠʤʝʜʽʘ, ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ) ʪʘ ʨʽʚʝʥʴ ʨʝʜʘʢʮʽʡʥʦʛʦ 
ʢʦʥʪʨʦʣʶ. ʋ ʧʨʘʢʪʠʮʽ ʤʦʥʽʪʦʨʠʥʛʫ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʻ ʥʝ ʣʠʰʝ ʢʽʣʴʢʽʩʥʘ 
ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʞʝʨʝʣ, ʘ ʾʭʥʷ ʟʜʘʪʥʽʩʪʴ ʛʝʥʝʨʫʚʘʪʠ ʧʝʨʚʠʥʥʽ ʥʦʚʠʥʥʽ 

ʧʦʜʽʾ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʴʥʽʩʪʴ ʜʦʩʪʫʧʫ ʪʘ ʧʨʦʟʦʨʽʩʪʴ ʨʝʜʘʢʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ, ʱʦ 
ʚʧʣʠʚʘʻ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ. ʅʦʚʠʥʥʽ ʧʦʪʦʢʠ ʚ ɯʥʪʝʨʥʝʪʽ 

ʧʽʜʢʦʨʷʶʪʴʩʷ ʟʘʢʦʥʘʤ ʤʘʩʰʪʘʙʥʦʛʦ ʨʦʟʧʦʜʽʣʫ: ʥʝʚʝʣʠʢʘ ʯʘʩʪʢʘ ʜʞʝʨʝʣ 

ʬʦʨʤʫʻ ʙʽʣʴʰʽʩʪʴ ʫʥʽʢʘʣʴʥʠʭ ʧʦʜʽʡ, ʪʦʜʽ ʷʢ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʻ 
ʚʘʨʽʘʮʽʷʤʠ, ʢʦʤʝʥʪʘʨʷʤʠ, ʨʝʪʨʘʥʩʣʷʮʽʷʤʠ ʘʙʦ ʘʥʘʣʽʪʠʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ. ʆʙʩʷʛ 

ʱʦʜʝʥʥʦʛʦ ʥʦʚʠʥʥʦʛʦ ʪʨʘʬʽʢʫ ʚʠʤʽʨʶʻʪʴʩʷ ʩʦʪʥʷʤʠ ʪʠʩʷʯ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ 
ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤʫ çʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫè ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣʫ ʜʦ 

ʨʝʣʝʚʘʥʪʥʠʭ ʜʘʥʠʭ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ ʯʘʩʪʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 15ï20%. 
ɼʦʜʘʪʢʦʚʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʚʠʩʪʫʧʘʶʪʴ ʟʤʽʩʪʦʚʥʽ ʜʫʙʣʽ, ʩʝʤʘʥʪʠʯʥʘ 

ʙʣʠʟʴʢʽʩʪʴ ʜʦʢʫʤʝʥʪʽʚ, ʤʦʚʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʤʘʥʽʧʫʣʷʪʠʚʥʽ 
ʧʫʙʣʽʢʘʮʽʾ, ʱʦ ʽʤʽʪʫʶʪʴ ʦʨʛʘʥʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʜʽʡ. ʂʣʘʩʠʯʥʠʡ 

ʧʦʚʥʦʪʝʢʩʪʦʚʠʡ ʧʦʰʫʢ ʙʝʟ ʣʽʥʛʚʦ-ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ 
ʬʽʣʴʪʨʘʮʽʾ ʥʝ ʟʜʘʪʥʠʡ ʝʬʝʢʪʠʚʥʦ ʚʽʜʦʢʨʝʤʠʪʠ ʷʜʨʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ 
ʚʽʜ ʡʦʛʦ ʧʝʨʠʬʝʨʽʾ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʜʫʙʣʽʢʘʪʽʚ, ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʨʪʨʝʪʽʚ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ 
ʫʪʦʯʥʝʥʥʷ ʟʘʧʠʪʽʚ. 

ɼʠʥʘʤʽʢʘ ʦʥʦʚʣʝʥʴ. ɼʠʥʘʤʽʢʘ ʦʥʦʚʣʝʥʴ ʥʦʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʘʻ 

ʚʠʨʘʞʝʥʠʡ ʯʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʽ ʤʦʞʝ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʟʘ ʪʨʴʦʤʘ ʨʽʚʥʷʤʠ: 
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(1) ʦʧʝʨʘʪʠʚʥʠʡ ï ʧʫʙʣʽʢʘʮʽʾ ʟ ʽʥʪʝʨʚʘʣʦʤ ʚʽʜ ʭʚʠʣʠʥ ʜʦ ʛʦʜʠʥ, ʭʘʨʘʢʪʝʨʥʽ 
ʜʣʷ ʩʪʨʽʯʢʦʚʠʭ ʘʛʝʥʪʩʪʚ, ʧʨʝʩ-ʩʣʫʞʙ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ; (2) ʧʝʨʽʦʜʠʯʥʠʡ ï 

ʱʦʜʝʥʥʽ, ʪʠʞʥʝʚʽ ʘʙʦ ʤʽʩʷʯʥʽ ʚʠʧʫʩʢʠ ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʜʘʥʴ, ʟʚʽʪʽʚ, ʦʛʣʷʜʽʚ ʪʘ 
ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; (3) ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ï ʥʘʢʦʧʠʯʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ 
ʟʨʽʟʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʜʦʚʛʽ ʨʷʜʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʝʚʦʣʶʮʽʶ ʜʠʩʢʫʨʩʽʚ. 

ʏʘʩʦʚʽ ʨʷʜʠ ʥʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ ʜʝʤʦʥʩʪʨʫʶʪʴ ʮʠʢʣʽʯʥʽʩʪʴ (ʜʦʙʦʚʽ, ʪʠʞʥʝʚʽ, 
ʩʝʟʦʥʥʽ ʧʘʪʝʨʥʠ), ʩʧʘʣʘʭʠ ʘʢʪʠʚʥʦʩʪʽ ʧʽʜ ʯʘʩ ʢʨʠʟʦʚʠʭ ʘʙʦ ʧʦʜʽʻʚʠʭ ʩʠʪʫʘʮʽʡ, 

ʘ ʪʘʢʦʞ ʧʦʩʪʫʧʦʚʝ çʟʘʪʫʭʘʥʥʷè ʽʥʪʝʨʝʩʫ ʜʦ ʪʝʤʠ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʭʚʠʣʽ. ɸʥʘʣʽʟ ʮʽʻʾ ʜʠʥʘʤʽʢʠ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʬʽʢʩʘʮʽʾ ʬʘʢʪʫ 

ʧʫʙʣʽʢʘʮʽʾ, ʘ ʡ ʦʮʽʥʢʠ ʾʾ ʚʘʛʠ ʚ ʢʦʥʪʝʢʩʪʽ ʟʘʛʘʣʴʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʻ ʧʽʜˇʨʫʥʪʷʤ 
ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ ʧʦʪʦʢʫ ʪʘ ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʝʥʜʝʥʮʽʡ. 

ʅʘ ʮʝʡ ʯʘʩ ʤʦʥʽʪʦʨʠʥʛ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʧʨʦʮʝʜʫʨʦʶ ʧʨʦʩʪʦʛʦ ʧʦʰʫʢʫ ʟʘ 

ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ. ɺʽʥ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʘʥʘʣʽʪʠʯʥʠʡ 
ʧʨʦʮʝʩ: ʚʽʜ ʩʢʘʥʫʚʘʥʥʷ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʞʝʨʝʣ ʜʦ ʬʽʣʴʪʨʘʮʽʾ ʟʤʽʩʪʦʚʥʠʭ 

ʜʫʙʣʽʚ, ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʨʪʨʝʪʽʚ, ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ 
ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. ʉʘʤʝ ʩʠʤʙʽʦʟ ʧʝʨʝʚʽʨʝʥʦʾ ʢʣʘʩʠʯʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ʧʦʚʥʦʪʝʢʩʪʦʚʦʛʦ ʽʥʜʝʢʩʫʚʘʥʥʷ, ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʤʦʚʠ ʟʘʧʠʪʽʚ ʪʘ ʩʫʯʘʩʥʠʭ 
ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (LLM ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʛʨʫʧʫʚʘʥʥʷ ʪʘ 
ʚʠʪʷʛʥʝʥʥʷ ʩʫʪʥʦʩʪʝʡ, RAG-ʘʨʭʽʪʝʢʪʫʨʘ ʜʣʷ ʧʨʠʚô̫ ʟʢʠ ʚʠʩʥʦʚʢʽʚ ʜʦ 

ʧʝʨʰʦʜʞʝʨʝʣ, ʩʪʘʪʠʩʪʠʯʥʽ ʪʘ ʥʝʡʨʦʥʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫ ʜʠʥʘʤʽʢʠ) 
ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʭʘʦʪʠʯʥʠʡ ʧʦʪʽʢ ʜʘʥʠʭ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʦʩʥʦʚʫ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʅʘʷʚʥʽʩʪʴ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ, ʱʦ 
ʙʝʟʧʝʨʝʨʚʥʦ ʬʦʨʤʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʦʥʘʜ ʪʨʴʦʭ ʜʝʩʷʪʠʣʽʪʴ, ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʦʙʭʽʜʥʫ ʛʣʠʙʠʥʫ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʚʠʷʚʣʝʥʥʷ 
ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʪʨʝʥʜʽʚ ʪʘ ʚʘʣʽʜʘʮʽʾ ʩʝʤʘʥʪʠʯʥʠʭ ʧʨʦʛʥʦʟʽʚ, ʱʦ ʨʦʙʠʪʴ 

ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘ ʡ ʢʦʤʧʦʥʝʥʪʦʤ 
ʧʨʦʛʥʦʟʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʢʦʥʪʫʨʫ ʩʫʯʘʩʥʠʭ ʉʇʇʈ. 

1.2. ʄʦʥʽʪʦʨʠʥʛ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʪʨʘʥʩʬʦʨʤʫʚʘʚʩʷ ʟ ʜʦʧʦʤʽʞʥʦʾ ʬʫʥʢʮʽʾ ʟʙʦʨʫ ʜʘʥʠʭ ʫ ʩʪʨʘʪʝʛʽʯʥʫ 
ʢʦʤʧʦʥʝʥʪʫ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʁʦʛʦ ʨʦʣʴ ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʪʚʦʨʝʥʥʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʧʦʪʦʢʫ ʚʝʙ-ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ 
ʥʘ ʚʝʨʠʬʽʢʦʚʘʥʽ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʫʧʨʘʚʣʽʥʩʴʢʽ, 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʽʰʝʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʢʦʥʪʫʨʫ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʽʪʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʜʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʠʙʽʨʦʢ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 
ʧʨʦʮʝʩʫ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʩʧʝʢʪʨʦʤ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʦʪʨʝʙ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ: 
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¶ ʉʠʪʫʘʮʽʡʥʘ ʦʙʽʟʥʘʥʽʩʪʴ ʪʘ ʨʘʥʥʻ ʧʦʧʝʨʝʜʞʝʥʥʷ ï ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ 
ʢʨʠʟʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʨʝʛʫʣʷʪʦʨʥʠʭ ʽʥʽʮʽʘʪʠʚ, ʨʠʥʢʦʚʠʭ ʟʤʽʥ ʘʙʦ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʪʘʢ. 

¶ ɺʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ï ʘʥʘʣʽʟ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ 

ʜʠʥʘʤʽʢʠ ʪʝʤʘʪʠʯʥʠʭ ʜʠʩʢʫʨʩʽʚ, ʮʠʢʣʽʯʥʦʩʪʽ ʪʘ ʩʝʤʘʥʪʠʯʥʠʭ ʟʨʫʰʝʥʴ 

ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

¶ ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʚʧʣʠʚʽʚ ï 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʧʫʪʘʮʽʾ, ʘʥʘʣʽʟ ʨʝʟʦʥʘʥʩʫ ʧʨʝʩ-ʨʝʣʽʟʽʚ, ʢʘʤʧʘʥʽʡ ʘʙʦ 
ʟʘʢʦʥʦʜʘʚʯʠʭ ʟʤʽʥ. 

¶ ɺʝʨʠʬʽʢʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʧʦʜʽʾ ʚʽʜ ʰʪʫʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʜʝʪʝʢʮʽʷ ʤʘʥʽʧʫʣʷʪʠʚʥʠʭ 
ʧʘʪʝʨʥʽʚ, ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʥʘʨʘʪʠʚʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʧʘʣʘʭʽʚ. 

¶ ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʨʭʽʚʥʦʛʦ ʤʘʩʠʚʫ ʜʘʥʠʭ, ʱʦ 
ʙʝʟʧʝʨʝʨʚʥʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠʣʽʪʴ, ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʦʚʪʦʨʶʚʘʥʠʭ ʩʮʝʥʘʨʽʾʚ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʨʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʛʣʠ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʩʠʩʪʝʤʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ çʨʫʯʥʦʾè ʬʽʣʴʪʨʘʮʽʾ, ʚʦʥʠ ʤʘʶʪʴ 
ʚʽʜʧʦʚʽʜʘʪʠ ʥʠʟʮʽ ʚʠʤʦʛ: 

¶ ʈʝʣʝʚʘʥʪʥʽʩʪʴ (ʪʝʤʘʪʠʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ) ʷʢ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ 
ʚʽʜʙʠʨʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʤʘʥʪʠʮʽ  ʟʘʧʠʪʘ, 

ʤʽʥʽʤʽʟʫʶʯʠ ʪʝʤʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʜʨʝʡʬ. 

¶ ʇʦʚʥʦʪʘ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ, ʪʦʙʪʦ ʦʭʦʧʣʝʥʥʷ ʚʩʽʭ ʟʥʘʯʫʱʠʭ 

ʜʞʝʨʝʣ ʫ ʤʝʞʘʭ ʟʘʜʘʥʦʾ ʪʝʤʘʪʠʢʠ ʙʝʟ ʩʠʩʪʝʤʥʠʭ ʧʨʦʧʫʩʢʽʚ. 

¶ ʆʧʝʨʘʪʠʚʥʽʩʪʴ ï ʤʽʥʽʤʘʣʴʥʘ ʟʘʪʨʠʤʢʘ ʤʽʞ ʤʦʤʝʥʪʦʤ ʧʫʙʣʽʢʘʮʽʾ 
ʤʘʪʝʨʽʘʣʫ ʚ ʤʝʨʝʞʽ ʪʘ ʡʦʛʦ ʧʦʷʚʠ ʚ ʽʥʜʝʢʩʦʚʘʥʦʤʫ ʢʦʥʪʫʨʽ ʩʠʩʪʝʤʠ.  

¶ ɼʦʩʪʦʚʽʨʥʽʩʪʴ ï  ʛʘʨʘʥʪʦʚʘʥʘ ʧʨʠʚô̫ ʟʢʘ ʢʦʞʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʚʠʩʥʦʚʢʫ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʝʨʰʦʜʞʝʨʝʣʘ, ʜʘʪʠ ʧʫʙʣʽʢʘʮʽʾ ʪʘ 
ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʫʨʠʚʢʘ ʪʝʢʩʪʫ. 

¶ ʄʽʥʽʤʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ ʪʘ ʜʫʙʣʽʚ: ʘʚʪʦʤʘʪʠʯʥʝ ʚʠʷʚʣʝʥʥʷ 
ʟʤʽʩʪʦʚʥʠʭ ʜʫʙʣʽʚ (ʜʫʙʣʽʢʘʪʽʚ) ʪʘ ʩʝʤʘʥʪʠʯʥʦ ʙʣʠʟʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

¶ ɸʥʘʣʽʪʠʯʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ï ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʜʘʥʠʭ, ʥʘʷʚʥʽʩʪʴ 

ʨʦʟʰʠʨʝʥʠʭ ʤʝʪʘʜʘʥʠʭ, ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʬʦʨʤʘʪʘʭ 
ʪʘ ʧʨʷʤʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ̔ ʟʦʚʥʽʰʥʽʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ʂʣʘʩʠʯʥʝ ʷʜʨʦ ʩʠʩʪʝʤʠ (ʧʦʚʥʦʪʝʢʩʪʦʚʠʡ ʧʦʰʫʢ, ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʟʘʧʠʪʠ, 
ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ) ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ, ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʪʘ 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʚʠʙʽʨʢʠ. ʉʫʯʘʩʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʫʣʽ (LLM ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ 
ʛʨʫʧʫʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ, RAG ʜʣʷ ʧʨʠʚô̫ ʟʢʠ ʜʦ ʜʞʝʨʝʣ ʪʘ 

ʜʘʥʠʭ, ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʘʪʝʨʥʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʦʧʝʨʘʮʽʡ, ʘʥʦʤʘʣʽʡ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ) ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʚʽʜʽʙʨʘʥʫ 
ʚʠʙʽʨʢʫ ʫ ʜʠʥʘʤʽʯʥʫ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ. ʉʘʤʝ ʪʘʢʝ ʧʦʻʜʥʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʡʪʠ ʚʽʜ ʧʘʩʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦ ʘʢʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʜʝ ʢʦʞʝʥ 
ʝʪʘʧ ï ʚʽʜ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʘʧʠʪʫ ʜʦ ʛʝʥʝʨʘʮʽʾ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʟʚʽʪʫ ï 
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ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʻʜʠʥʽʡ ʤʝʪʦʜʦʣʦʛʽʯʥʽʡ ʣʦʛʽʮʽ ʧʽʜʪʨʠʤʢʠ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 
ʨʽʰʝʥʴ.  

1.3. ɽʚʦʣʶʮʽʷ ʧʽʜʭʦʜʽʚ: ʚʽʜ ʢ ʧʦʰʫʢʫ ʜʦ ʩʝʤʘʥʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ 

ʇʦʯʘʪʦʢ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ ʙʫʚ ʟʫʤʦʚʣʝʥʠʡ ʥʝʦʙʭʽʜʥʽʩʪʶ ʰʚʠʜʢʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʟʘ 
ʬʦʨʤʘʣʴʥʠʤʠ ʟʘʧʠʪʘʤʠ. ʂʣʘʩʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ (ɯʇʉ) 

ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʽʥʜʝʢʩʘʮʽʾ ʩʣʽʚ, ʙʫʣʝʚʽʡ ʣʦʛʽʮʽ ʪʘ ʨʘʥʞʫʚʘʥʥʽ ʟʘ ʯʘʩʪʦʪʦʶ 
ʚʭʦʜʞʝʥʥʷ. ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʧʦʰʫʢ ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ 

ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʧʝʨʚʠʥʥʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ 
ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ. 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʫ ʧʦʜʦʣʘʥʥʽ ʮʠʭ ʦʙʤʝʞʝʥʴ ʩʪʘʣʦ ʨʦʟʨʦʙʣʝʥʥʷ 
ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʤʦʚ ʟʘʧʠʪʽʚ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʙʫʣʝʚʫ ʣʦʛʽʢʫ ʟ ʢʦʥʪʝʢʩʪʥʠʤʠ 

ʦʧʝʨʘʪʦʨʘʤʠ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʙʨʦʙʢʦʶ. ʋ ʘʨʭʽʪʝʢʪʫʨʽ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ 
ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʟʦʢʨʝʤʘ InfoStream, ʷʜʨʦʤ ʚʠʩʪʫʧʘʻ ʧʦʚʥʦʪʝʢʩʪʦʚʘ ɯʇʉ 
InfoReS, ʷʢʘ ʨʝʘʣʽʟʫʻ ʧʨʽʦʨʠʪʝʟʦʚʘʥʽ ʦʧʝʨʘʪʦʨʠ ʢʦʥʪʝʢʩʪʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ (~) 

ʪʘ ʢʦʥʪʝʢʩʪʥʦʾ ʙʣʠʟʴʢʦʩʪʽ (@), ʜʦʟʚʦʣʷʶʯʠ ʬʽʢʩʫʚʘʪʠ ʥʝ ʣʠʰʝ ʥʘʷʚʥʽʩʪʴ 
ʪʝʨʤʽʥʽʚ, ʘ ʡ ʾʭʥʻ ʩʝʤʘʥʪʠʯʥʝ ʪʘ ʩʠʥʪʘʢʩʠʯʥʝ ʚʟʘʻʤʦʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʪʝʢʩʪʽ. 

ɼʦʜʘʚʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʦʯʥʠʭ ʚʭʦʜʞʝʥʴ (]), ʧʨʘʚʠʭ ʩʢʦʨʦʯʝʥʴ 
ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʾ ʜʝʪʝʢʮʽʾ ʟʤʽʩʪʦʚʥʠʭ ʜʫʙʣʽʚ ʪʨʘʥʩʬʦʨʤʫʚʘʣʦ ʧʦʰʫʢ ʟ 

ʤʝʭʘʥʽʯʥʦʛʦ ʟʙʽʛʫ ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʣʽʥʛʚʦ-ʩʪʘʪʠʩʪʠʯʥʫ ʧʨʦʮʝʜʫʨʫ. ʎʝʡ ʝʪʘʧ 
ʟʘʢʣʘʚ ʬʫʥʜʘʤʝʥʪ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʚʠʙʽʨʦʢ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

ʅʘʩʪʫʧʥʘ ʭʚʠʣʷ ʝʚʦʣʶʮʽʾ ʙʫʣʘ ʧʦʚô̫ ʟʘʥʘ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʤʝʪʦʜʽʚ Text 

Mining, ʱʦ ʜʦʟʚʦʣʠʣʠ ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ ʧʦʰʫʢʫ ʦʢʨʝʤʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʦ ʘʥʘʣʽʟʫ 
ʤʘʩʠʚʽʚ. ɺʘʞʣʠʚʠʤ ʽʥʥʦʚʘʮʽʡʥʠʤ ʨʽʰʝʥʥʷʤ ʩʪʘʣʦ ʧʦʙʫʜʦʚʘ çʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʦʨʪʨʝʪʽʚè ʥʘ ʦʩʥʦʚʽ ʯʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʚʽʟʫʘʣʽʟʫʶʪʴ ʚʘʛʦʚʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʽʨʢʠ ʟʘ ʨʫʙʨʠʢʘʤʠ, ʤʦʚʘʤʠ, ʛʝʦʛʨʘʬʽʻʶ, ʧʝʨʩʦʥʘʣʽʷʤʠ, 
ʪʦʥʘʣʴʥʽʩʪʶ ʪʘ ʮʠʬʨʦʚʦʶ ʥʘʩʠʯʝʥʽʩʪʶ. ʎʝ ʟʘʙʝʟʧʝʯʠʣʦ ʜʠʥʘʤʽʯʥʝ ʫʪʦʯʥʝʥʥʷ 

ʟʘʧʠʪʽʚ ʙʝʟ ʟʤʽʥʠ ʾʭʥʴʦʛʦ ʩʠʥʪʘʢʩʠʩʫ. ʇʘʨʘʣʝʣʴʥʦ ʟ'ʷʚʠʣʠʩʷ ʘʣʛʦʨʠʪʤʠ 
ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ, ʨʘʥʞʫʚʘʥʥʷ ʩʶʞʝʪʥʠʭ ʣʘʥʮʶʞʢʽʚ, ʧʦʙʫʜʦʚʠ 

ʛʽʩʪʦʛʨʘʤ ʜʠʥʘʤʽʢʠ ʧʦʥʷʪʴ ʪʘ ʤʘʪʨʠʮʴ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʨʫʙʨʠʢ. ʉʠʩʪʝʤʘ 
ʥʘʚʯʠʣʘʩʷ ʚʽʜʧʦʚʽʜʘʪʠ ʥʝ ʣʠʰʝ ʥʘ ʟʘʧʠʪ çʱʦ ʟʥʘʡʪʠ?è, ʘ ʡ ʥʘ ʧʠʪʘʥʥʷ çʱʦ 

ʥʦʚʦʛʦ?è, çʧʨʦ ʱʦ ʧʠʰʫʪʴ ʥʘʡʙʽʣʴʰʝ?è ʪʘ çʷʢʽ ʪʝʤʠ ʢʦʨʝʣʶʶʪʴ?è, 
ʧʝʨʝʪʚʦʨʶʶʯʠ ʩʠʨʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ ʥʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʦʙô̒ ʢʪʠ. 

ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ (ʨʝʪʨʦʩʧʝʢʪʠʚʥʽ ʬʦʥʜʠ, ʱʦ 
ʙʝʟʧʝʨʝʨʚʥʦ ʬʦʨʤʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʚʞʝ ʪʨʴʦʭ ʜʝʩʷʪʠʣʽʪʴ) ʘʢʮʝʥʪ ʟʤʽʩʪʠʚʩʷ ʫ 

ʙʽʢ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʘʪʝʨʥʽʚ. ʂʣʘʩʠʯʥʽ ʛʽʩʪʦʛʨʘʤʠ ʯʘʩʪʦʪʠ 
ʧʦʷʚʠ ʧʦʥʷʪʴ ʜʦʧʦʚʥʝʥʦ ʘʣʛʦʨʠʪʤʘʤʠ ʜʝʪʝʢʮʽʾ ʘʥʦʤʘʣʽʡ, ʚʦʣʘʪʠʣʴʥʦʩʪʽ 

ʤʝʜʽʘʫʚʘʛʠ, ʭʚʠʣʴʦʚʦʾ ʜʠʥʘʤʽʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʥʥʷ 
ʣʦʢʘʣʴʥʦʛʦ ʣʝʢʩʠʯʥʦʛʦ ʩʢʣʘʜʫ ʟ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤ ʬʦʥʦʤ. ʉʪʘʪʠʩʪʠʯʥʽ ʪʘ 

ʛʽʙʨʠʜʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʠʣʠ ʧʝʨʝʡʪʠ ʚʽʜ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʾ ʢʦʥʩʪʘʪʘʮʽʾ ʜʦ 
ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫ ʦʙʩʷʛʫ ʧʦʪʦʢʫ, ʮʠʢʣʽʯʥʦʩʪʽ ʪʝʤ ʪʘ ʡʤʦʚʽʨʥʦʩʪʽ 
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ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʧʘʣʘʭʽʚ. ʎʝ ʩʪʚʦʨʠʣʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʤʽʩʪ ʤʽʞ ʦʧʠʩʦʚʦʶ 
ʘʥʘʣʽʪʠʢʦʶ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʜʝ ʯʘʩʦʚʠʡ ʨʦʟʨʽʟ ʩʪʘʻ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʝʨʝʜʙʘʯʝʥʥʷ. 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʝʚʦʣʶʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʠʤʙʽʦʟʦʤ ʧʝʨʝʚʽʨʝʥʦʾ ʢʣʘʩʠʯʥʦʾ 
ʘʨʭʽʪʝʢʪʫʨʠ ʟ ʚʝʣʠʢʠʤʠ ʤʦʚʥʠʤʠ ʤʦʜʝʣʷʤʠ ʪʘ ʘʨʭʽʪʝʢʪʫʨʦʶ RAG (Retrieval-

Augmented Generation). ɿʘʤʽʩʪʴ ʽʟʦʣʴʦʚʘʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʝʢʩʪʽʚ, ʩʫʯʘʩʥʽ 
ʧʨʦʮʝʜʫʨʠ ʩʧʦʯʘʪʢʫ ʬʦʨʤʫʶʪʴ ʨʝʣʝʚʘʥʪʥʫ ʚʠʙʽʨʢʫ ʟʘ ʩʪʨʦʛʠʤʠ 

ʬʦʨʤʘʣʴʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʧʽʩʣʷ ʯʦʛʦ LLM ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʛʣʠʙʦʢʦʛʦ 
ʩʝʤʘʥʪʠʯʥʦʛʦ ʢʣʘʩʪʝʨʫʚʘʥʥʷ, ʚʠʪʷʛʥʝʥʥʷ ʩʫʪʥʦʩʪʝʡ, ʦʮʽʥʢʠ ʪʦʥʘʣʴʥʦʩʪʽ ʪʘ 

ʩʪʠʩʣʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ. RAG-ʧʽʜʭʽʜ ʛʘʨʘʥʪʫʻ, ʱʦ ʢʦʞʝʥ ʟʛʝʥʝʨʦʚʘʥʠʡ 
ʚʠʩʥʦʚʦʢ ʧʨʠʚô̫ ʟʘʥʠʡ ʜʦ ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʧʝʨʰʦʜʞʝʨʝʣ, ʜʘʪ ʪʘ ʫʨʠʚʢʽʚ 

ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʝʢʩʪʫ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢ çʛʘʣʶʮʠʥʘʮʽʡè ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ 
ʘʫʜʠʪʦʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʝʤʘʥʪʠʯʥʠʡ ʧʨʦʛʥʦʟ ʨʦʟʚʠʪʢʫ ʪʝʥʜʝʥʮʽʡ, 

ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ LLM, ʜʦʧʦʚʥʶʻ ʩʪʘʪʠʩʪʠʯʥʠʡ ʧʨʦʛʥʦʟ ʜʠʥʘʤʽʢʠ, 
ʬʦʨʤʫʶʯʠ ʛʽʙʨʠʜʥʫ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ, ʟʜʘʪʥʫ ʦʧʝʨʫʚʘʪʠ ʷʢ ʢʽʣʴʢʽʩʥʠʤʠ, ʪʘʢ 

ʽ ʷʢʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʚʦʣʶʮʽʷ ʧʽʜʭʦʜʽʚ ʚʽʜ ʧʦʰʫʢʫ ʜʦ ʩʝʤʘʥʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʠʭ 

ʧʨʦʮʝʜʫʨ ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʟʤʽʥʫ ʧʘʨʘʜʠʛʤʠ: ʚʽʜ ʧʘʩʠʚʥʦʛʦ 
ʚʽʜʙʦʨʫ ʜʦʢʫʤʝʥʪʽʚ ʜʦ ʘʢʪʠʚʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ 
ʨʝʘʣʴʥʦʩʪʽ. ʂʣʘʩʠʯʥʝ ʷʜʨʦ (ʤʦʚʠ ʟʘʧʠʪʽʚ, ʜʝʪʝʢʮʽʷ ʜʫʙʣʽʚ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʽ 

ʬʦʥʜʠ) ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ, ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʚʠʙʽʨʢʠ, 
ʪʦʜʽ ʷʢ ʩʫʯʘʩʥʽ ʤʦʜʫʣʽ (LLM, RAG, ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʩʶʞʝʪʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ) ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʾʾ ʫ ʜʠʥʘʤʽʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

1.4. ʈʝʣʝʚʘʥʪʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʧʦʚʥʦʪʘ 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʝʥʪ-ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ 

ʦʙʩʷʛʦʤ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ, ʘ ʾʭʥʴʦʶ ʟʜʘʪʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ 
ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ. ʎʷ ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʧʝʨʝʪʠʥʽ ʯʦʪʠʨʴʦʭ 
ʙʘʟʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ: ʨʝʣʝʚʘʥʪʥʦʩʪʽ, 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ. ʋ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʤʫ ʢʦʥʪʫʨʽ 
InfoStream ʮʽ ʧʘʨʘʤʝʪʨʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʝ ʷʢ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʟʤʽʥʥʽ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʤʽʨʶʚʘʥʥʶ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 
ʘʥʘʣʽʪʠʯʥʽ ʧʨʦʮʝʜʫʨʠ. 

ʈʝʣʝʚʘʥʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 
ʩʝʤʘʥʪʠʯʥʦʤʫ ʷʜʨʫ ʟʘʧʠʪʫ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʽʡ ʟʘʜʘʯʽ. ʋ ʢʣʘʩʠʯʥʦʤʫ ʢʦʥʪʫʨʽ 

ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʬʦʨʤʘʣʽʟʦʚʘʥʦʶ ʤʦʚʦʶ ʟʘʧʠʪʽʚ InfoReS, ʢʦʥʪʝʢʩʪʥʠʤʠ 
ʦʧʝʨʘʪʦʨʘʤʠ ʩʣʽʜʫʚʘʥʥʷ (~) ʪʘ ʙʣʠʟʴʢʦʩʪʽ (@), ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ʪʘ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʬʽʣʴʪʨʘʮʽʻʶ ʟʘ ʨʫʙʨʠʢʘʤʠ, ʤʦʚʘʤʠ, ʢʨʘʾʥʘʤʠ ʪʘ ʜʞʝʨʝʣʘʤʠ. 
ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʧʦʩʠʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʮʽʾ LLM, 

ʱʦ ʚʠʢʦʥʫʶʪʴ ʩʝʤʘʥʪʠʯʥʫ ʢʣʘʩʪʝʨʠʟʘʮʽʶ, ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʪʝʤʘʪʠʯʥʠʭ 
ʟʚôʷʟʢʽʚ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʨʘʥʞʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʟʘ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʶ 

ʙʣʠʟʴʢʽʩʪʶ ʜʦ ʮʽʣʽ ʤʦʥʽʪʦʨʠʥʛʫ. 
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ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʚʝʨʠʬʽʢʦʚʫʚʘʥʦʩʪʽ ʜʘʥʠʭ ʪʘ 
ʚʽʜʩʫʪʥʽʩʪʴ ʤʘʥʽʧʫʣʷʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʪʽʢ. ʋ ʧʨʘʢʪʠʮʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʨʴʦʤʘ ʨʽʚʥʷʤʠ: (1) ʽʜʝʥʪʠʬʽʢʘʮʽʷ 
ʪʘ ʨʘʥʞʫʚʘʥʥʷ ʜʞʝʨʝʣ ʟʘ ʨʝʜʘʢʮʽʡʥʦʶ ʧʦʣʽʪʠʢʦʶ, ʽʩʪʦʨʠʯʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ 
ʪʘ ʨʽʚʥʝʤ ʧʝʨʚʠʥʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ; (2) ʘʚʪʦʤʘʪʠʯʥʘ ʜʝʪʝʢʮʽʷ ʟʤʽʩʪʦʚʥʠʭ 

ʜʫʙʣʽʚ ʪʘ ʩʝʤʘʥʪʠʯʥʦ ʙʣʠʟʴʢʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʦʢʨʝʤʠʪʠ 
ʦʨʠʛʽʥʘʣʴʥʠʡ ʩʠʛʥʘʣ ʚʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ; (3) ʦʙʦʚôʷʟʢʦʚʘ ʧʨʠʚôʷʟʢʘ 

ʢʦʞʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣʘ. 

ʆʧʝʨʘʪʠʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʽʥʽʤʘʣʴʥʫ ʟʘʪʨʠʤʢʫ ʤʽʞ ʤʦʤʝʥʪʦʤ ʧʦʷʚʠ 

ʧʫʙʣʽʢʘʮʽʾ ʚ ʤʝʨʝʞʽ ʪʘ ʾʾ ʜʦʩʪʫʧʥʽʩʪʶ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ ʢʦʥʪʫʨʽ ʩʠʩʪʝʤʠ. ʋ 
ʢʨʠʟʦʚʠʭ ʩʮʝʥʘʨʽʷʭ, ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʛʫʣʷʪʦʨʥʠʭ ʟʤʽʥ ʘʙʦ ʨʠʥʢʦʚʠʭ ʢʦʣʠʚʘʥʴ 

ʮʝʡ ʧʘʨʘʤʝʪʨ ʻ ʢʨʠʪʠʯʥʠʤ. InfoStream ʟʘʙʝʟʧʝʯʫʻ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ 
ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʜʞʝʨʝʣ ʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʦʥʦʚʣʝʥʥʷ ʽʥʜʝʢʩʫ (ʜʦ 15 

ʭʚʠʣʠʥ ʜʣʷ ʩʪʨʽʯʢʦʚʠʭ ʘʛʝʥʪʩʪʚ ʪʘ ʦʬʽʮʽʡʥʠʭ ʧʦʨʪʘʣʽʚ), ʘʚʪʦʤʘʪʠʯʥʦʾ 
ʥʦʨʤʘʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ ʪʘ ʧʽʜʪʨʠʤʢʠ ʨʝʞʠʤʽʚ ʜʦʩʪʘʚʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

(email-ʨʦʟʩʠʣʢʠ, RSS-ʧʦʪʦʢʠ, ʚʝʙ-ʚʽʜʞʝʪʠ, API). 

ʇʦʚʥʦʪʘ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʦʭʦʧʣʝʥʥʷ ʚʩʽʭ ʟʥʘʯʫʱʠʭ ʜʞʝʨʝʣ, ʤʦʚʥʠʭ 

ʚʝʨʩʽʡ, ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʝʛʤʝʥʪʽʚ ʪʘ ʪʠʧʽʚ ʜʦʢʫʤʝʥʪʽʚ ʫ ʤʝʞʘʭ ʟʘʜʘʥʦʾ ʪʝʤʘʪʠʢʠ. 
ʅʠʟʴʢʘ ʧʦʚʥʦʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʠʩʪʝʤʥʠʭ ʧʨʦʧʫʩʢʽʚ, ʫʧʝʨʝʜʞʝʥʦʩʪʽ ʚʠʙʽʨʦʢ 
ʪʘ ʭʠʙʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʚʠʩʥʦʚʢʽʚ. ʋ InfoStream ʧʦʚʥʦʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ ʢʘʪʘʣʦʛʦʤ ʜʞʝʨʝʣ, ʧʽʜʪʨʠʤʢʦʶ ʙʘʛʘʪʦʤʦʚʥʦʛʦ ʽʥʜʝʢʩʫʚʘʥʥʷ, 
ʽʥʪʝʛʨʘʮʽʻʶ ʦʬʽʮʽʡʥʠʭ ʧʦʨʪʘʣʽʚ, ɿʄɯ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʝʢʩʧʝʨʪʥʠʭ ʙʣʦʛʽʚ ʪʘ 

RSS-ʩʪʨʽʯʦʢ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ, ʱʦ ʙʝʟʧʝʨʝʨʚʥʦ 
ʬʦʨʤʫʻʪʴʩʷ ʧʦʥʘʜ 30 ʨʦʢʽʚ. 
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ɸʨʭʽʪʝʢʪʫʨʘ InfoStream ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ ʽ ʨʝʘʣʽʟʫʻ 
ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʨʦʮʝʜʫʨʫ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʩʠʩʪʝʤʘ ʟʜʽʡʩʥʶʻ 

ʙʝʟʧʝʨʝʨʚʥʝ ʩʢʘʥʫʚʘʥʥʷ ʛʝʪʝʨʦʛʝʥʥʠʭ ʜʞʝʨʝʣ (ʥʦʚʠʥʥʽ ʧʦʨʪʘʣʠ, ʦʬʽʮʽʡʥʽ 
ʩʘʡʪʠ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, RSS-ʩʪʨʽʯʢʠ), ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʘ 
ʥʦʨʤʘʣʽʟʘʮʽʷ ʢʦʥʪʝʥʪʫ, ʣʽʥʛʚʦ-ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʽʥʜʝʢʩʘʮʽʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʚ ʻʜʠʥʦʤʫ ʩʭʦʚʠʱʽ. ʇʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 
ʚʠʩʪʫʧʘʻ ʧʦʚʥʦʪʝʢʩʪʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ InfoReS, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʦʪʦʯʥʠʡ ʧʦʰʫʢ ʽʟ ʧʽʜʪʨʠʤʢʦʶ ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʤʦʚʠ ʟʘʧʠʪʽʚ, 
ʢʦʥʪʝʢʩʪʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ 

ʬʽʣʴʪʨʘʮʽʾ. 

ʅʘ ʮʽʡ ʢʣʘʩʠʯʥʽʡ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʘʥʦ ʛʽʙʨʠʜʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ. 

ɺʽʜʽʙʨʘʥʽ ʟʘ ʩʪʨʦʛʠʤʠ ʬʦʨʤʘʣʴʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʤʘʩʠʚʠ ʜʦʢʫʤʝʥʪʽʚ 
ʧʦʜʘʶʪʴʩʷ ʥʘ ʚʭʽʜ ʤʦʜʫʣʷʤ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʾ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʚʠʪʷʛʥʝʥʥʷ ʩʫʪʥʦʩʪʝʡ, ʦʮʽʥʢʠ ʪʦʥʘʣʴʥʦʩʪʽ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʨʝʬʝʨʫʚʘʥʥʷ. ɸʨʭʽʪʝʢʪʫʨʘ Retrieval-Augmented Generation ʽʥʪʝʛʨʦʚʘʥʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʮʝʜʫʨʠ ʚʠʜʘʯʽ, ʱʦ ʛʘʨʘʥʪʫʻ ʧʨʠʚôʷʟʢʫ ʢʦʞʥʦʛʦ 
ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʚʠʩʥʦʚʢʫ ʯʠ ʨʝʟʶʤʝ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣʘ, ʜʘʪʠ ʧʫʙʣʽʢʘʮʽʾ ʪʘ 

ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʫʨʠʚʢʘ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢ ʥʝʧʝʨʝʚʽʨʝʥʠʭ ʪʚʝʨʜʞʝʥʴ. 
ʇʘʨʘʣʝʣʴʥʦ ʬʫʥʢʮʽʦʥʫʻ ʧʽʜʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʷʢʘ ʪʨʘʥʩʬʦʨʤʫʻ 
ʭʨʦʥʦʣʦʛʽʯʥʽ ʤʝʪʘʜʘʥʽ, ʯʘʩʪʦʪʥʽʩʪʴ ʧʦʥʷʪʴ ʪʘ ʜʠʥʘʤʽʢʫ ʜʞʝʨʝʣʴʥʦʛʦ ʧʦʪʦʢʫ ʫ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʛʽʩʪʦʛʨʘʤʠ, ʧʘʪʝʨʥʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʧʨʦʛʥʦʟʥʽ 
ʤʦʜʝʣʽ. 

ʋʥʽʢʘʣʴʥʠʤ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʘʢʪʠʚʦʤ ʩʠʩʪʝʤʠ ʻ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ 
ʥʦʚʠʥ, ʷʢʠʡ ʙʝʟʧʝʨʝʨʚʥʦ ʬʦʨʤʫʻʪʴʩʷ ʧʦʥʘʜ 30 ʨʦʢʽʚ. ʎʝʡ ʘʨʭʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʦʙʭʽʜʥʫ ʯʘʩʦʚʫ ʛʣʠʙʠʥʫ ʜʦʩʣʽʜʞʝʥʴ, ʢʘʣʽʙʨʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, 
ʚʘʣʽʜʘʮʽʾ ʩʝʤʘʥʪʠʯʥʠʭ ʧʨʦʛʥʦʟʽʚ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʟʨʽʟʽʚ ʙʝʟ ʚʪʨʘʪʠ ʢʦʥʪʝʢʩʪʫ ʯʠ ʚʪʨʘʪʠ ʚʠʜʘʣʝʥʠʭ ʟ ʤʝʨʝʞʽ ʤʘʪʝʨʽʘʣʽʚ. ʉʘʤʝ 
ʧʦʻʜʥʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʷʜʨʘ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʰʫʤʫ ʪʘ ʜʫʙʣʽʚ ʽ 

ʩʫʯʘʩʥʠʭ ʐɯ-ʤʦʜʫʣʽʚ ʪʨʘʥʩʬʦʨʤʫʻ ʭʘʦʪʠʯʥʠʡ ʮʠʬʨʦʚʠʡ ʧʦʪʽʢ ʫ ʢʝʨʦʚʘʥʫ 
ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ, ʧʨʠʜʘʪʥʫ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʚ ʢʦʥʪʫʨ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

2.1. ʇʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ 

ʇʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ InfoStream ʨʝʘʣʽʟʫʻ 
ʟʘʤʢʥʝʥʫ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʧʨʦʮʝʜʫʨʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʧʦʪʦʢʫ ʚʝʙ-ʧʫʙʣʽʢʘʮʽʡ ʫ ʚʝʨʠʬʽʢʦʚʘʥʽ, ʽʥʜʝʢʩʦʚʘʥʽ ʪʘ 
ʧʨʠʜʘʪʥʽ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʤʘʩʠʚʠ ʜʘʥʠʭ. ɸʨʭʽʪʝʢʪʫʨʘ ʧʦʙʫʜʦʚʘʥʘ ʟʘ 

ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ 
ʢʦʤʧʣʝʢʩʠ: ʟʙʽʨ ʪʘ ʩʝʣʝʢʪʠʚʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʧʦʚʥʦʪʝʢʩʪʦʚʠʭ ʙʘʟ ʜʘʥʠʭ ʪʘ ʢʦʥʪʝʥʪ-ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʦʩʥʦʚʽ Text 
Mining. ʂʦʞʝʥ ʝʪʘʧ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ï ʚʽʜ ʩʢʘʥʫʚʘʥʥʷ ʜʞʝʨʝʣ ʜʦ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ï ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʻʜʠʥʽʡ ʤʝʪʦʜʦʣʦʛʽʯʥʽʡ ʣʦʛʽʮʽ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʩʪʽ, ʧʦʚʥʦʪʠ, ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ 
ʨʝʟʫʣʴʪʘʪʽʚ. 

ɿʙʽʨ ʽʥʬʦʨʤʘʮʽʾ. ʌʫʥʜʘʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʨʝʞʠʤ 

ʩʢʘʥʫʚʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʉʠʩʪʝʤʘ ʙʝʟʧʝʨʝʨʚʥʦ 
ʦʧʠʪʫʻ ʪʠʩʷʯʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʝʙ-ʩʘʡʪʽʚ, ʥʦʚʠʥʥʠʭ ʘʛʝʥʪʩʪʚ, ʦʬʽʮʽʡʥʠʭ 

ʧʦʨʪʘʣʽʚ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ RSS-ʩʪʨʽʯʦʢ. ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʠ 
ʮʴʦʤʫ ʻ ʚʠʩʦʢʘ ʯʘʩʪʦʪʘ ʦʥʦʚʣʝʥʥʷ ʽʥʜʝʢʩʫ (ʜʦ 15 ʭʚʠʣʠʥ ʜʣʷ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʜʞʝʨʝʣ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʫ ʟʘʪʨʠʤʢʫ ʤʽʞ ʤʦʤʝʥʪʦʤ ʧʫʙʣʽʢʘʮʽʾ ʪʘ 
ʧʦʷʚʦʶ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʰʫʢʦʚʦʤʫ ʢʦʥʪʫʨʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʣʦʙʘʣʴʥʠʭ 

ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ, ʩʢʘʥʫʚʘʥʥʷ ʚ InfoStream ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʪʘʨʛʝʪʠʥʛʫ, 
ʤʘʨʢʝʪʠʥʛʫ ʯʠ ʩʘʤʦʮʝʥʟʫʨʠ, ʱʦ ʛʘʨʘʥʪʫʻ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʦʟʦʨʽʩʪʴ 

ʧʝʨʚʠʥʥʦʾ ʚʠʙʽʨʢʠ. ʄʝʭʘʥʽʟʤʠ ʟʙʦʨʫ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʜʞʝʨʝʣ, 
ʩʠʩʪʝʤʘ ʢʦʨʝʢʪʥʦ ʦʙʨʦʙʣʷʻ ʨʽʟʥʽ ʤʦʚʠ, ʬʦʨʤʘʪʠ ʧʦʜʘʥʥʷ ʢʦʥʪʝʥʪʫ, ʨʽʚʥʽ 

ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʜʠʥʘʤʽʢʫ ʦʥʦʚʣʝʥʥʷ ʢʦʞʥʦʛʦ 
ʦʢʨʝʤʦʛʦ ʨʝʩʫʨʩʫ. 

ʅʦʨʤʘʣʽʟʘʮʽʷ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʜʭʦʜʷʪʴ ʥʘ ʝʪʘʧ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ, ʜʝ ʧʨʠʚʦʜʷʪʴʩʷ ʜʦ ʻʜʠʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʬʦʨʤʘʪʫ. 

ʇʨʦʮʝʩ ʚʢʣʶʯʘʻ ʦʯʠʱʝʥʥʷ ʚʽʜ HTML-ʨʦʟʤʽʪʢʠ, ʩʢʨʠʧʪʽʚ, ʨʝʢʣʘʤʥʠʭ ʙʣʦʢʽʚ 
ʪʘ ʥʘʚʽʛʘʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʠʜʽʣʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʟʤʽʩʪʫ ʧʫʙʣʽʢʘʮʽʾ (ʟʘʛʦʣʦʚʦʢ, 
ʪʝʢʩʪ, ʤʝʪʘʜʘʥʽ, ʜʘʪʘ, ʜʞʝʨʝʣʦ), ʘ ʪʘʢʦʞ ʫʥʽʬʽʢʘʮʽʶ ʢʦʜʫʚʘʥʴ. ʇʘʨʘʣʝʣʴʥʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʧʝʨʝʜʥʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʩʝʤʘʥʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 
ʪʘ ʪʝʤʘʪʠʯʥʠʤʠ ʨʫʙʨʠʢʘʤʠ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʣʽʥʛʚʦ-

ʩʪʘʪʠʩʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʚʠ ʜʦʢʫʤʝʥʪʘ, ʦʮʽʥʢʠ ʡʦʛʦ ʨʦʟʤʽʨʫ 
ʪʘ ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʬʽʣʴʪʨʘʮʽʾ.  

ɯʥʜʝʢʩʘʮʽʷ ʪʘ ʧʦʰʫʢʦʚʝ ʷʜʨʦ. ʇʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ 

ʦʙʨʦʙʢʠ ʽʥʜʝʢʩʦʚʘʥʠʭ ʜʘʥʠʭ ʚʠʩʪʫʧʘʻ ʧʦʚʥʦʪʝʢʩʪʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ InfoReS. ɯʥʜʝʩʫʚʘʥʥʷ ʨʝʘʣʽʟʫʻ ʧʽʜʪʨʠʤʢʫ ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ 
ʤʦʚʠ ʟʘʧʠʪʽʚ ʽʟ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʙʫʣʝʚʦʶ ʣʦʛʽʢʦʶ, ʢʦʥʪʝʢʩʪʥʠʤʠ 

ʦʧʝʨʘʪʦʨʘʤʠ, ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʘʥʘʣʽʟʦʤ ʧʨʠʨʦʜʥʠʭ ʤʦʚ ʪʘ ʤʦʞʣʠʚʽʩʪʶ 
ʧʦʰʫʢʫ ʟʘ ʪʦʯʥʠʤʠ ʚʭʦʜʞʝʥʥʷʤʠ  ʯʠ ʧʨʘʚʠʤʠ ʩʢʦʨʦʯʝʥʥʷʤʠ. ʉʠʩʪʝʤʦʶ 

ʘʚʪʦʤʘʪʠʯʥʦ ʜʝʪʝʢʪʫʶʪʴʩʷ ʟʤʽʩʪʦʚʥʽ ʜʫʙʣʽ ʪʘ ʩʝʤʘʥʪʠʯʥʦ ʙʣʠʟʴʢʽ ʜʦʢʫʤʝʥʪʠ 
ʥʘ ʦʩʥʦʚʽ ʣʽʥʛʚʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ 
ʢʦʨʠʩʥʦʛʦ ʩʠʛʥʘʣʫ ʫ ʚʠʜʘʯʽ. ɯʥʜʝʢʩ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʪʘʢ, ʱʦʙ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʝ 

ʣʠʰʝ ʢʣʘʩʠʯʥʠʡ ʣʝʢʩʠʯʥʠʡ ʧʦʰʫʢ, ʘ ʡ ʚʝʢʪʦʨʥʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, 
ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʠ RAG. ʎʝ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʨʝʟʶʤʝ ʟ 

ʧʨʠʚôʷʟʢʦʶ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢ ʥʝʧʝʨʝʚʽʨʝʥʠʭ ʪʚʝʨʜʞʝʥʴ. 

ɿʙʝʨʽʛʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʜʘʥʠʭ. ʅʦʨʤʘʣʽʟʦʚʘʥʽ ʪʘ ʽʥʜʝʢʩʦʚʘʥʽ 

ʤʘʪʝʨʽʘʣʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʟʘʭʠʱʝʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʭʦʚʠʱʽ, ʘʨʭʽʪʝʢʪʫʨʥʦ 
ʨʦʟʧʦʜʽʣʝʥʦʤʫ ʥʘ ʢʽʣʴʢʘ ʣʦʛʽʯʥʠʭ ʢʦʥʪʫʨʽʚ: ʦʧʝʨʘʪʠʚʥʘ ʙʘʟʘ (ʜʦʢʫʤʝʥʪʠ ʟʘ 

ʦʩʪʘʥʥʽ 7 ʜʥʽʚ, ʦʥʦʚʣʶʻʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ), ʨʝʪʨʦʩʧʝʢʪʠʚʥʘ ʙʘʟʘ (ʘʨʭʽʚ, 
ʱʦ ʙʝʟʧʝʨʝʨʚʥʦ ʬʦʨʤʫʻʪʴʩʷ ʧʦʥʘʜ 30 ʨʦʢʽʚ), ʘ ʪʘʢʦʞ ʙʘʟʘ ʜʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

ʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. ʋʥʽʢʘʣʴʥʦʶ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʧʨʠʥʮʠʧ 
ʥʝʟʘʣʝʞʥʦʩʪʽ ʘʨʭʽʚʫ ʚʽʜ ʩʪʘʥʫ ʚʝʙ-ʜʞʝʨʝʣʘ: ʥʘʚʽʪʴ ʷʢʱʦ ʧʫʙʣʽʢʘʮʽʷ ʚʠʜʘʣʝʥʘ 
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ʟ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʩʘʡʪʫ, ʚʦʥʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʭʦʚʠʱʽ ʩʠʩʪʝʤʠ, 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʮʽʣʽʩʥʽʩʪʴ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʽʩʪʦʨʠʯʥʠʭ ʟʨʽʟʽʚ. ʉʭʦʚʠʱʝ 

ʦʧʪʠʤʽʟʦʚʘʥʦ ʜʣʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʜʦʩʪʫʧʫ, ʧʽʜʪʨʠʤʫʻ ʩʘʥʢʮʽʦʥʦʚʘʥʠʡ 
ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʪʘ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʧʽʜʩʠʩʪʝʤʘʤʠ ʘʥʘʣʽʟʫ 
ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʜʝ ʭʨʦʥʦʣʦʛʽʯʥʽ ʤʝʪʘʜʘʥʽ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʫ ʜʠʥʘʤʽʯʥʽ 

ʛʽʩʪʦʛʨʘʤʠ, ʧʘʪʝʨʥʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʧʨʦʛʥʦʟʥʽ ʤʦʜʝʣʽ. 

ʊʘʢʘ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʪʨʘʥʩʬʦʨʤʫʻ ʭʘʦʪʠʯʥʠʡ 

ʮʠʬʨʦʚʠʡ ʧʦʪʽʢ ʫ ʢʝʨʦʚʘʥʫ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ. ʂʣʘʩʠʯʥʝ ʷʜʨʦ (InfoReS, 
ʥʦʨʤʘʣʽʟʘʮʽʷ, ʜʝʪʝʢʮʽʷ ʜʫʙʣʽʢʘʪʽʚ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʨʭʽʚ ʪʦʱʦ) ʟʘʙʝʟʧʝʯʫʻ 

ʪʦʯʥʽʩʪʴ, ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʚʠʙʽʨʢʠ, ʘ ʽʥʪʝʛʨʘʮʽʷ ʟ 
ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʝʢʪʦʨʥʦʛʦ ʧʦʰʫʢʫ, LLM-ʩʝʤʘʥʪʠʢʠ ʪʘ ʬʦʨʤʫʻ 

ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʛʽʙʨʠʜʥʦʾ ʘʥʘʣʽʪʠʢʠ, ʧʨʠʜʘʪʥʦʾ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʽʥʪʝʛʨʘʮʽʾ ʚ 
ʢʦʥʪʫʨ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

2.2. ʇʦʰʫʢʦʚʝ ʷʜʨʦ InfoReS 

ʇʨʦʛʨʘʤʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʩʠʩʪʝʤʠ InfoStream ʚʠʩʪʫʧʘʻ 

ʧʦʚʥʦʪʝʢʩʪʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ InfoReS. ʉʘʤʝ ʮʷ ʢʦʤʧʦʥʝʥʪʘ 
ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʚʠʥʥʠʡ ʮʠʢʣ ʦʙʨʦʙʢʠ ʜʘʥʠʭ: ʚʽʜ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʽʥʜʝʢʩʫʚʘʥʥʷ 

ʥʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʝʣʝʚʘʥʪʥʠʭ ʚʠʙʽʨʦʢ ʟʘ ʩʢʣʘʜʥʠʤʠ 
ʧʦʰʫʢʦʚʠʤʠ ʧʨʝʜʧʠʩʘʥʥʷʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ, 

InfoReS ʘʨʭʽʪʝʢʪʫʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʧʝʮʠʬʽʢʫ ʥʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ, ʜʝ 
ʢʨʠʪʠʯʥʠʤʠ ʻ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʦʥʦʚʣʝʥʥʷ ʽʥʜʝʢʩʫ, ʪʦʯʥʘ ʩʝʤʘʥʪʠʯʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʧʠʪʫ ʪʘ ʟʜʘʪʥʽʩʪʴ ʬʽʣʴʪʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʰʫʤ ʫ 
ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʗʜʨʦ ʩʠʩʪʝʤʠ InfoReS ʧʨʘʮʶʻ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʧʦʪʦʢʦʤ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ 
ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʪʠʩʷʯ ʚʝʙ-ʨʝʩʫʨʩʽʚ, ʦʬʽʮʽʡʥʠʭ ʧʦʨʪʘʣʽʚ, RSS-ʩʪʨʽʯʦʢ ʪʘ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. ʂʦʞʥʘ ʧʫʙʣʽʢʘʮʽʷ ʧʨʦʭʦʜʠʪʴ ʝʪʘʧ ʥʦʨʤʘʣʽʟʘʮʽʾ, ʦʯʠʱʝʥʥʷ 
ʚʽʜ ʩʣʫʞʙʦʚʦʛʦ ʢʦʜʫ, ʤʦʚʥʦʾ ʩʝʛʤʝʥʪʘʮʽʾ ʪʘ ʽʥʜʝʢʩʘʮʽʾ ʚ ʻʜʠʥʦʤʫ 
ʧʦʚʥʦʪʝʢʩʪʦʚʦʤʫ ʩʭʦʚʠʱʽ. ɺʘʞʣʠʚʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ 

ʮʠʢʣʽʯʥʽʩʪʴ ʦʥʦʚʣʝʥʥʷ ʽʥʜʝʢʩʫ: ʙʘʟʠ ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʧʦʧʦʚʥʶʶʪʴʩʷ ʟ 
ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʜʦ 15 ʭʚʠʣʠʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʫ ʟʘʪʨʠʤʢʫ ʤʽʞ 

ʤʦʤʝʥʪʦʤ ʧʫʙʣʽʢʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʚ ʤʝʨʝʞʽ ʪʘ ʡʦʛʦ ʜʦʩʪʫʧʥʽʩʪʶ ʚ ʧʦʰʫʢʦʚʦʤʫ 
ʢʦʥʪʫʨʽ. 
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ɺʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʷʜʨʦʤ ʩʠʩʪʝʤʠ InfoReS ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʤʦʚʫ ʟʘʧʠʪʽʚ, ʱʦ ʧʦʻʜʥʫʻ ʧʨʠʨʦʜʥʦʤʦʚʥʽ ʪʝʨʤʽʥʠ ʟ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʣʦʛʽʯʥʠʤʠ ʪʘ ʢʦʥʪʝʢʩʪʥʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. ɹʘʟʦʚʫ 
ʢʦʥʩʪʨʫʢʮʽʶ ʩʢʣʘʜʘʶʪʴ ʙʫʣʝʚʽ ʟʚô̫ ʟʢʠ: (&/+) ï AND, (|/,) ï OR, (!/^) ï NOT, 
ʧʨʽʦʨʠʪʝʪʠ ʷʢʠʭ ʨʝʛʫʣʶʶʪʴʩʷ ʢʨʫʛʣʠʤʠ ʜʫʞʢʘʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʧʨʝʜʧʠʩʘʥʴ. ʋʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ InfoReS ʨʝʘʣʽʟʫʶʪʴʩʷ 
ʯʝʨʝʟ ʦʧʝʨʘʪʦʨʠ ʢʦʥʪʝʢʩʪʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ (~/-) ʪʘ ʢʦʥʪʝʢʩʪʥʦʾ ʙʣʠʟʴʢʦʩʪʽ (@), 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘʜʘʚʘʪʠ ʜʦʧʫʩʪʠʤʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʝʨʤʘʤʠ ʚ ʪʝʢʩʪʽ ʜʦʢʫʤʝʥʪʘ 
ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʦʜʥʦʛʦïʜʚʦʭ ʩʣʽʚ. ʊʘʢʘ ʛʥʫʯʢʽʩʪʴ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʮʽʣʴʦʚʠʭ ʧʦʜʽʡ ʚʽʜ ʪʝʤʘʪʠʯʥʦʛʦ ʜʨʝʡʬʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 
ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ 

ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʝ ʚʽʜʩʽʢʘʥʥʷ ʟʘʢʽʥʯʝʥʴ ʪʘ ʦʭʦʧʣʝʥʥʷ ʚʩʽʭ ʩʣʦʚʦʬʦʨʤ, 
ʪʦʜʽ ʷʢ ʩʠʤʚʦʣ ʪʦʯʥʦʛʦ ʚʭʦʜʞʝʥʥʷ (]) ʜʦʟʚʦʣʷʻ ʬʽʢʩʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʥʘʟʚʠ, 

ʙʨʝʥʜʠ ʯʠ ʘʙʨʝʚʽʘʪʫʨʠ ʙʝʟ ʨʦʟʰʠʨʝʥʥʷ ʚʠʙʽʨʢʠ ʟʘ ʩʫʤʽʞʥʠʤʠ ʣʝʢʩʝʤʘʤʠ. 

ʃʽʥʛʚʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʧʘʨʘʪ ʦʙʨʦʙʢʠ. ʇʦʰʫʢʦʚʝ ʷʜʨʦ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 

ʩʠʥʪʘʢʩʠʯʥʠʤ ʟʙʽʛʦʤ ʩʣʽʚ. ʁʦʛʦ ʘʨʭʽʪʝʢʪʫʨʘ ʽʥʪʝʛʨʫʻ ʘʣʛʦʨʠʪʤʠ ʣʽʥʛʚʦ-
ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʬʦʨʤʫʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʘʥʘʣʽʪʠʢʠ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʾ. ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʥʘʣʝʞʘʪʴ: 

¶ ɸʚʪʦʤʘʪʠʯʥʘ ʜʝʪʝʢʮʽʷ ʜʫʙʣʽʢʘʪʽʚ (ʟʤʽʩʪʦʚʥʠʭ ʜʫʙʣʽʚ) ï ʩʠʩʪʝʤʘ 

ʽʜʝʥʪʠʬʽʢʫʻ ʥʝ ʣʠʰʝ ʧʦʚʥʽ ʢʦʧʽʾ, ʘ ʡ ʜʦʢʫʤʝʥʪʠ ʟʽ ʟʥʘʯʥʦʶ 
ʩʝʤʘʥʪʠʯʥʦʶ ʙʣʠʟʴʢʽʩʪʶ, ʤʘʨʢʫʶʯʠ ʾʭ ʪʘ ʛʨʫʧʫʶʯʠ ʜʣʷ ʟʨʫʯʥʦʩʪʽ 

ʘʥʘʣʽʟʫ. ɺʠʷʚʣʝʥʥʷ ʜʫʙʣʽʢʘʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʯʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʤʫ 
ʧʦʨʽʚʥʷʥʥʽ ʣʝʢʩʠʯʥʠʭ ʚʘʛ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʙʣʠʟʴʢʦʩʪʽ ʬʨʘʛʤʝʥʪʽʚ. 

¶ ʇʦʰʫʢ ʧʦʜʽʙʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ï ʥʘ ʦʩʥʦʚʽ ʛʨʘʬʫ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ 
InfoReS ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʟʥʘʡʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʣʦʛʽʯʥʦ 

ʙʣʠʟʴʢʠʭ ʧʫʙʣʽʢʘʮʽʡ. 

¶ ʌʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʨʪʨʝʪʽʚ ï ʢʦʞʥʘ ʚʠʙʽʨʢʘ ʜʦʢʫʤʝʥʪʽʚ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʬʽʣʶʻʪʴʩʷ ʟʘ ʦʩʥʦʚʥʠʤʠ ʤʝʪʨʠʢʘʤʠ ï ʨʫʙʨʠʢʘʤʠ, 

ʤʦʚʘʤʠ, ʛʝʦʛʨʘʬʽʻʶ, ʧʝʨʩʦʥʘʣʽʷʤʠ, ʪʦʥʘʣʴʥʽʩʪʶ, ʨʽʚʥʝʤ ʮʠʬʨʦʚʦʾ 
ʥʘʩʠʯʝʥʦʩʪʽ ʪʘ ʨʦʟʤʽʨʦʤ ʪʝʢʩʪʫ. ɺʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʥʞʫʶʪʴʩʷ ʟʘ 

ʚʘʛʦʶ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʢʘʥʘʣʽ, ʥʘʜʘʶʯʠ ʢʦʨʠʩʪʫʚʘʯʫ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 
ʜʠʥʘʤʽʯʥʦʛʦ ʫʪʦʯʥʝʥʥʷ ʟʘʧʠʪʫ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʫ ʽʥʪʝʨʘʢʪʠʚʥʫ ʧʘʥʝʣʴ. 

¶ ʏʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʝ ʨʝʬʝʨʫʚʘʥʥʷ ï ʥʘ ʙʘʟʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʦʢʨʝʤʠʭ ʪʝʨʤʽʥʽʚ, ʨʝʯʝʥʴ ʪʘ ʘʙʟʘʮʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʽ ʬʨʘʛʤʝʥʪʠ, ʱʦ ʣʷʛʘʻ ʚ ʦʩʥʦʚʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʬʦʨʤʫʚʘʥʥʷ ʜʘʡʜʞʝʩʪʽʚ ʪʘ ʟʥʘʭʦʜʞʝʥʥʷ ʩʶʞʝʪʥʠʭ ʣʘʥʮʶʞʢʽʚ. 

ɯʥʪʝʛʨʘʮʽʷ ʚ ʩʫʯʘʩʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ. ʋ ʢʣʘʩʠʯʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ 
InfoReS ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ, ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʪʘ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʟʘʧʠʪʽʚ ʜʦ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ. ɺʽʜʽʙʨʘʥʽ ʟʘ ʬʦʨʤʘʣʴʥʠʤʠ 
ʪʘ ʣʽʥʛʚʦ-ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʜʦʢʫʤʝʥʪʠ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʚʭʽʜ 

ʛʝʥʝʨʘʪʠʚʥʠʤ ʤʦʜʝʣʷʤ ʪʘ RAG-ʧʨʦʮʝʜʫʨʘʤ. ɿʘʚʜʷʢʠ ʜʝʪʝʨʤʽʥʦʚʘʥʽʡ ʣʦʛʽʮʽ 
InfoReS, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʦʪʨʠʤʫʻ ʚʞʝ ʚʝʨʠʬʽʢʦʚʘʥʠʡ, ʨʝʣʝʚʘʥʪʥʠʡ ʪʘ 
ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʢʦʥʪʝʢʩʪ, ʱʦ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʛʝʥʝʨʘʮʽʾ ʥʝʧʝʨʝʚʽʨʝʥʠʭ 



22 
 

ʪʚʝʨʜʞʝʥʴ ʪʘ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʠʭ ʨʝʟʶʤʝ, ʭʚʠʣʴʦʚʠʭ ʧʨʦʛʥʦʟʽʚ ʪʘ 
ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʚʽʜʦʢ. ʎʝ ʛʘʨʘʥʪʫʻ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʧʨʦʟʦʨʽʩʪʴ, ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

2.3. ʄʝʭʘʥʽʟʤʠ ʬʽʣʴʪʨʘʮʽʾ 

ɺ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ (ʧʦʥʘʜ 100 000 
ʜʦʢʫʤʝʥʪʽʚ ʱʦʜʦʙʦʚʦ ʟ ʪʠʩʷʯ ʚʝʙ-ʨʝʩʫʨʩʽʚ) ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʦʙʩʷʛʦʤ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ, ʘ ʾʭʥʴʦʶ ʧʨʠʜʘʪʥʽʩʪʶ ʜʦ ʟʤʽʩʪʦʚʥʦʾ  
ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ. ʉʘʤʝ ʥʘ ʝʪʘʧʽ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʬʽʣʴʪʨʘʮʽʾ 

ʬʦʨʤʫʻʪʴʩʷ ʷʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʠʙʽʨʢʠ, ʷʢʘ ʟʛʦʜʦʤ ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜ 
ʘʥʘʣʽʪʠʯʥʠʤ ʤʦʜʫʣʷʤ. ʋ ʘʨʭʽʪʝʢʪʫʨʽ InfoStream ʮʷ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʯʝʨʝʟ 

ʪʨʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʤʝʭʘʥʽʟʤʠ: ʜʝʪʝʢʮʽʶ ʟʤʽʩʪʦʚʥʠʭ ʜʫʙʣʽʚ, ʣʽʥʛʚʽʩʪʠʯʥʫ 
ʦʙʨʦʙʢʫ ʪʘ ʘʚʪʦʤʘʪʠʯʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ. 

ɼʝʪʝʢʮʽʷ ʟʤʽʩʪʦʚʥʠʭ ʜʫʙʣʽʚ. ʅʦʚʠʥʥʠʡ ʧʨʦʩʪʽʨ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 
ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ ʨʝʪʨʘʥʩʣʷʮʽʡ, ʢʦʣʠ ʦʜʥʘ ʧʦʜʽʷ ʧʫʙʣʽʢʫʻʪʴʩʷ ʜʝʩʷʪʢʘʤʠ 
ʜʞʝʨʝʣ ʟ ʥʝʟʥʘʯʥʠʤʠ ʨʝʜʘʢʮʽʡʥʠʤʠ ʟʤʽʥʘʤʠ, ʩʠʥʦʥʽʤʽʯʥʠʤʠ ʟʘʤʽʥʘʤʠ ʘʙʦ 

ʟʤʽʥʦʶ ʩʪʨʫʢʪʫʨʠ ʘʙʟʘʮʽʚ. ʂʣʘʩʠʯʥʠʡ ʧʦʰʫʢ ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ ʙʝʟ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ çʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫè 

ʪʘ ʫʩʢʣʘʜʥʶʻ ʦʮʽʥʢʫ ʨʝʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʟʦʥʘʥʩʫ. ʋ ʩʠʩʪʝʤʽ 
InfoReS, ʱʦ ʻ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʷʜʨʦʤ InfoStream, ʨʝʘʣʽʟʦʚʘʥʦ ʣʽʥʛʚʦ-

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʷʚʣʝʥʥʷ ʷʢ ʪʦʯʥʠʭ ʢʦʧʽʡ, ʪʘʢ ʽ ʜʦʢʫʤʝʥʪʽʚ ʟʽ 
ʟʤʽʩʪʦʚʥʦʶ ʙʣʠʟʴʢʽʩʪʶ. ɸʣʛʦʨʠʪʤ ʧʨʘʮʶʻ ʥʘ ʝʪʘʧʽ ʽʥʜʝʢʩʘʮʽʾ ʪʘ ʧʦʨʽʚʥʶʻ 

ʯʘʩʪʦʪʥʽ ʚʘʛʠ ʪʝʨʤʽʥʽʚ, ʩʪʨʫʢʪʫʨʫ ʩʠʥʪʘʢʩʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʣʝʢʩʠʯʥʠʡ 
ʨʦʟʧʦʜʽʣ ʫ ʤʝʞʘʭ ʜʦʢʫʤʝʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʘʚʪʦʤʘʪʠʯʥʝ ʤʘʨʢʫʚʘʥʥʷ ʜʫʙʣʽʚ 

ʫ ʚʠʜʘʯʽ, ʘʛʨʝʛʘʮʽʷ ʨʝʣʝʚʘʥʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʢʦʣʦ ʧʝʨʚʠʥʥʦʛʦ ʜʞʝʨʝʣʘ ʪʘ 
ʢʦʨʝʢʮʽʷ ʤʝʪʨʠʢ ʯʘʩʪʦʪʥʦʩʪʽ. ʋ ʩʫʯʘʩʥʦʤʫ ʘʥʘʣʽʪʠʯʥʦʤʫ ʢʦʥʪʫʨʽ ʮʝʡ 

ʤʝʭʘʥʽʟʤ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʟ LLM-ʤʦʜʝʣʷʤʠ: 
ʤʽʥʽʤʽʟʘʮʽʷ ʜʫʙʣʽʚ ʟʘʧʦʙʽʛʘʻ ʧʦʩʠʣʝʥʥʶ çʛʘʣʶʮʠʥʘʮʽʡè ʐɯ, ʟʘʙʝʟʧʝʯʫʻ 
ʯʠʩʪʦʪʫ ʚʠʙʽʨʢʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʪʘ ʜʦʟʚʦʣʷʻ LLM-ʤʦʜʝʣʷʤ 

ʧʨʘʮʶʚʘʪʠ ʟ ʫʥʽʢʘʣʴʥʠʤʠ ʩʝʤʘʥʪʠʯʥʠʤʠ ʷʜʨʘʤʠ ʧʦʜʽʡ, ʘ ʥʝ ʟ ʾʭʥʽʤʠ 
ʧʦʚʪʦʨʝʥʥʷʤʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʦʰʫʢʫ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʙʽʨʦʢ 
InfoStream ʟʘʩʪʦʩʦʚʫʻ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʣʽʥʛʚʽʩʪʠʯʥʫ ʦʙʨʦʙʢʫ. ʅʘ ʙʘʟʦʚʦʤʫ ʨʽʚʥʽ 

ʨʝʘʣʽʟʦʚʘʥʦ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʦʢʨʝʤʣʶʻ 
ʟʘʢʽʥʯʝʥʥʷ ʪʘ ʧʨʠʚʦʜʠʪʴ ʩʣʦʚʘ ʜʦ ʙʘʟʦʚʠʭ ʬʦʨʤ (ʣʝʤ), ʱʦ ʫʤʦʞʣʠʚʣʶʻ 

ʦʭʦʧʣʝʥʥʷ ʚʩʽʭ ʩʣʦʚʦʬʦʨʤ ʟʘ ʦʜʥʠʤ ʟʘʧʠʪʦʤ ʙʝʟ ʚʪʨʘʪʠ ʨʝʣʝʚʘʥʪʥʦʩʪʽ. ɼʣʷ 
ʪʦʥʢʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦ ʨʝʞʠʤ ʪʦʯʥʦʛʦ ʚʭʦʜʞʝʥʥʷ (ʩʠʤʚʦʣ ]) ʪʘ 

ʦʧʝʨʘʪʦʨʠ ʢʦʥʪʝʢʩʪʫ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʧʦʨʷʜʦʢ ʪʘ ʜʦʧʫʩʪʠʤʫ ʚʽʜʩʪʘʥʴ ʤʽʞ 
ʪʝʨʤʘʤʠ ʚ ʪʝʢʩʪʽ. ʉʠʩʪʝʤʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥʦ ʦʮʽʥʶʻ çʮʠʬʨʦʚʫ ʥʘʩʠʯʝʥʽʩʪʴè 

ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʾʭʥʽʡ ʦʙôʻʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʽʣʴʪʨʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ, ʧʨʘʡʩ-
ʣʠʩʪʠ ʯʠ ʢʦʨʦʪʢʽ ʥʦʚʠʥʥʽ ʟʚʝʜʝʥʥʷ.  

ʇʽʩʣʷ ʬʽʣʴʪʨʘʮʽʾ ʜʫʙʣʽʢʘʪʽʚ ʪʘ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʤʘʩʠʚ 
ʜʦʢʫʤʝʥʪʽʚ ʧʽʜʣʷʛʘʻ ʩʪʨʫʢʪʫʨʦʚʘʥʥʶ. ʋ InfoStream ʮʷ ʟʘʜʘʯʘ ʨʝʘʣʽʟʫʻʪʴʩʷ 
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ʯʝʨʝʟ ʪʘʢ ʟʚʘʥʠʡ çʂʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨè ʪʘ ʩʠʩʪʝʤʫ ʪʝʤʘʪʠʯʥʠʭ ʨʫʙʨʠʢ. 
ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʪʠʯʥʠʭ ʪʝʛʽʚ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʚ ʩʠʩʪʝʤʽ ʤʘʻ ʜʠʥʘʤʽʯʥʠʡ 

ʭʘʨʘʢʪʝʨ ï ʚʦʥʘ ʙʫʜʫʻʪʴʩʷ çʥʘ ʣʴʦʪʫè ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʦʚʦʛʦ 
ʟʘʧʠʪʫ, ʬʦʨʤʫʶʯʠ ʽʥʪʝʨʘʢʪʠʚʥʽ çʧʦʰʫʢʦʚʽ ʧʘʧʢʠè. ɸʣʛʦʨʠʪʤ ʘʥʘʣʽʟʫʻ 
ʯʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʨʤʽʥʽʚ, ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʟʚ, ʧʝʨʩʦʥʘʣʽʡ, ʤʦʚ 

ʪʘ ʜʞʝʨʝʣ ʫ ʚʠʙʽʨʮʽ, ʧʽʩʣʷ ʯʦʛʦ ʢʣʘʩʪʝʨʠʟʫʻ ʜʦʢʫʤʝʥʪʠ ʟʘ ʩʝʤʘʥʪʠʯʥʦʶ 
ʙʣʠʟʴʢʽʩʪʶ. ʂʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʚʽʟʫʘʣʽʟʦʚʘʥʝ ʜʝʨʝʚʦ ʫʪʦʯʥʝʥʴ, ʜʝ ʢʦʞʥʘ 

ʛʽʣʢʘ ʚʽʜʦʙʨʘʞʘʻ ʚʘʛʫ ʧʽʜʪʝʤʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʦʪʦʮʽ ʪʘ ʜʦʟʚʦʣʷʻ ʤʠʪʪʻʚʦ 
ʟʚʫʟʠʪʠ ʘʙʦ ʨʦʟʰʠʨʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʘʥʘʣ. 

ʅʘʟʚʘʥʽ ʤʝʭʘʥʽʟʤʠ ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʩʠʨʠʡ ʥʦʚʠʥʥʠʡ ʧʦʪʽʢ ʫ 
ʢʦʥʪʨʦʣʴʦʚʘʥʫ, ʚʽʜʪʚʦʨʶʚʘʥʫ ʪʘ ʘʥʘʣʽʪʠʯʥʦ ʧʨʠʜʘʪʥʫ ʚʠʙʽʨʢʫ. ɺʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ, ʥʘ ʷʢʦʤʫ ʙʘʟʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʤʦʜʫʣʽ 
ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʘʨʭʽʪʝʢʪʫʨʘ RAG ʪʘ ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʛʘʨʘʥʪʫʶʯʠ, 

ʱʦ ʢʦʞʝʥ ʝʪʘʧ ʧʨʦʮʝʩʫ ʤʦʥʽʪʦʨʠʥʛʫ, ʚʽʜ ʩʢʘʥʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʜʦ ʛʝʥʝʨʘʮʽʾ 
ʧʨʦʛʥʦʟʫ, ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʝʨʠʬʽʢʦʚʘʥʽ, ʦʯʠʱʝʥʽ ʚʽʜ ʰʫʤʫ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽ 

ʜʘʥʽ. 

2.4. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʬʦʥʜ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʽʚ ʩʠʩʪʝʤʠ InfoStream. ʁʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʧʦʯʘʣʦʩʷ ʟ ʤʦʤʝʥʪʫ ʚʚʝʜʝʥʥʷ ʧʝʨʰʦʾ ʚʝʨʩʽʾ ʩʠʩʪʝʤʠ ʚ 
ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʪʨʠʚʘʻ ʙʝʟʧʝʨʝʨʚʥʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʢʦʧʠʯʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ 

ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʦʚʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʪʷʛʦʤ ʧʦʥʘʜ ʪʨʴʦʭ 
ʜʝʩʷʪʠʣʽʪʴ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʬʨʘʛʤʝʥʪʘʨʥʠʭ ʚʝʙ-ʘʨʭʽʚʽʚ ʘʙʦ ʢʝʰʦʚʘʥʠʭ ʢʦʧʽʡ 

ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ InfoStream ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 
ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ, ʱʦ ʛʘʨʘʥʪʫʻ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ, 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʽʩʪʦʨʠʯʥʠʭ ʟʨʽʟʽʚ ʪʘ ʾʭʥʶ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʩʫʯʘʩʥʠʭ 
ʘʥʘʣʽʪʠʯʥʠʭ ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʜʘʯ. 

ʅʘʧʦʚʥʝʥʥʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ 

ʯʝʨʝʟ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ, ʘ ʩʘʤʝ, ʩʢʘʥʫʚʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ 
ɯʥʪʝʨʥʝʪʫ,  ʥʦʨʤʘʣʽʟʘʮʽ ʾʢʦʥʪʝʥʪʫ ʜʦ ʻʜʠʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʬʦʨʤʘʪʫ, ʣʽʥʛʚʦ-

ʩʪʘʪʠʩʪʠʯʥʦ ʾ ʢʣʘʩʠʬʽʢʘʮʽʾ, ̔ʥʜʝʢʩʘʮʽ ʾ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʫ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ 
ʩʭʦʚʠʱʽ. ʂʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʻ ʧʨʠʥʮʠʧ ʥʝʟʘʣʝʞʥʦʩʪʽ ʘʨʭʽʚʫ ʚʽʜ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʜʞʝʨʝʣʘ: ʥʘʚʽʪʴ ʷʢʱʦ ʧʫʙʣʽʢʘʮʽʷ ʚʠʜʘʣʝʥʘ ʟ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʚʝʙ-ʩʘʡʪʫ 
ʘʙʦ ʨʝʩʫʨʩ ʧʨʠʧʠʥʷʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʾʾ ʧʦʚʥʠʡ ʪʝʢʩʪ, ʤʝʪʘʜʘʥʽ ʪʘ ʢʦʥʪʝʢʩʪʥʽ 

ʟʚô̫ ʟʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʭʦʚʠʱʽ ʩʠʩʪʝʤʠ. ʎʝ 
ʫʩʫʚʘʻ ʧʨʦʙʣʝʤʫ çʮʠʬʨʦʚʦʾ ʝʨʦʟʽʾè ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʦʩʥʦʚʫ ʜʣʷ 

ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʩʭʦʚʠʱʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ, ʢʦʞʥʠʡ 

ʟʘʧʠʩ ʟʙʝʨʽʛʘʻʪʴʩʷ ʟ ʨʦʟʰʠʨʝʥʠʤ ʥʘʙʦʨʦʤ ʤʝʪʘʜʘʥʠʭ: ʜʘʪʘ ʪʘ ʯʘʩ ʧʫʙʣʽʢʘʮʽʾ, 
ʜʞʝʨʝʣʦ, ʤʦʚʘ, ʪʝʤʘʪʠʯʥʘ ʨʫʙʨʠʢʘ, ʛʝʦʛʨʘʬʽʯʥʘ ʧʨʠʚ'ʷʟʢʘ, ʚʠʪʷʛʥʝʥʽ ʩʫʪʥʦʩʪʽ, 

ʦʮʽʥʢʘ ʪʦʥʘʣʴʥʦʩʪʽ, ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʢʩʪʫ. ɹʘʟʦʚʠʡ ʦʙʩʷʛ ʬʦʥʜʫ ʥʘ ʧʦʯʘʪʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ 
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ʧʝʨʝʚʠʱʫʚʘʚ 50 ʤʣʥ ʟʘʧʠʩʽʚ; ʩʪʘʥʦʤ ʥʘ 2026 ʨʽʢ ʘʨʭʽʚ ʟʙʽʣʴʰʠʚʩʷ ʥʘ ʧʦʨʷʜʦʢ, 
ʦʭʦʧʣʶʶʯʠ ʥʦʚʠʥʥʽ ʧʦʪʦʢʠ ʋʢʨʘʾʥʠ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʚʝʙ-ʩʘʡʪʽʚ ʽ 

ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʛʝʥʪʩʪʚ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ ʥʝ ʻ ʧʘʩʠʚʥʠʤ ʩʭʦʚʠʱʝʤ; ʚʽʥ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟ 
ʘʥʘʣʽʪʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʷʢ ʜʞʝʨʝʣʦ ʢʦʥʪʝʢʩʪʫ, ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʥʘʚʯʘʥʥʷ. 

ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʢʽʣʴʢʦʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʥʘʧʨʷʤʢʘʭ: 

1. ɸʨʭʽʚ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʝʚʦʣʶʮʽʶ ʜʠʩʢʫʨʩʽʚ, ʮʠʢʣʽʯʥʽʩʪʴ 

ʤʝʜʽʘʫʚʘʛʠ, ʟʤʽʥʠ ʚ ʨʝʛʫʣʷʪʦʨʥʦʤʫ ʧʦʣʽ, ʜʠʥʘʤʽʢʫ ʤʝʜʽʘ-ʨʝʧʫʪʘʮʽʾ ʪʘ 
ʩʪʨʫʢʪʫʨʥʽ ʟʨʫʰʝʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʘʭ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʬʦʨʤʫʚʘʪʠ ʽʩʪʦʨʠʯʥʽ ʟʨʽʟʠ ʟʘ ʜʦʚʽʣʴʥʠʤʠ ʯʘʩʦʚʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ, 
ʧʦʨʽʚʥʶʚʘʪʠ ʩʝʤʘʥʪʠʯʥʽ ʧʘʪʝʨʥʠ ʤʽʞ ʧʝʨʽʦʜʘʤʠ ʪʘ ʚʠʷʚʣʷʪʠ 

ʧʦʚʪʦʨʶʚʘʥʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. 
2. ɺʝʣʠʢʽ ʤʦʚʥʽ ʤʦʜʝʣʽ, ʽʥʪʝʛʨʦʚʘʥʽ ʚ InfoStream ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʾ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ ʚʠʪʷʛʥʝʥʥʷ ʩʫʪʥʦʩʪʝʡ, ʧʦʪʨʝʙʫʶʪʴ 
ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʢʦʨʧʫʩʫ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ 

ʟʘʙʝʟʧʝʯʫʻ ʜʘʥʽ ʜʣʷ ʪʦʥʢʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʤʧʪʽʚ. 
3. ɸʨʭʽʪʝʢʪʫʨʘ Retrieval-Augmented Generation ʫ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʽʥʜʝʢʩʦʚʘʥʽ ʜʞʝʨʝʣʘ ʪʘ ʜʦʢʫʤʝʥʪʠ. ɿʘʚʜʷʢʠ ʟʙʝʨʝʞʝʥʥʶ 
ʧʦʚʥʠʭ ʪʝʢʩʪʽʚ ʪʘ ʤʝʪʘʜʘʥʠʭ ʥʘʚʽʪʴ ʜʣʷ ʚʠʜʘʣʝʥʠʭ ʟ ʽʥʪʝʨʥʝʠʪʫ 
ʧʫʙʣʽʢʘʮʽʡ, ʢʦʞʥʠʡ ʟʛʝʥʝʨʦʚʘʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʚʠʩʥʦʚʦʢ ʤʦʞʝ ʙʫʪʠ 

ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʧʨʷʤʠʤ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʘʨʭʽʚʥʠʡ ʜʦʢʫʤʝʥʪ, ʜʘʪʫ ʪʘ 
ʫʨʠʚʦʢ ʦʨʠʛʽʥʘʣʫ. ʎʝ ʫʩʫʚʘʻ ʨʠʟʠʢ çʛʘʣʶʮʠʥʘʮʽʡè ʐɯ ʪʘ ʨʦʙʠʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʦʬʽʮʽʡʥʠʭ ʜʦʚʽʜʦʢ, ʝʢʩʧʝʨʪʠʟʠ ʪʘ 
ʘʢʘʜʝʤʽʯʥʠʭ ʧʫʙʣʽʢʘʮʽʡ. 

ʊʨʠʜʮʷʪʠʨʽʯʥʠʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ ʩʪʚʦʨʶʻ ʫʥʽʢʘʣʴʥʫ ʙʘʟʫ ʜʣʷ 
ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʪʘ ʤʘʰʠʥʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ: 

¶ ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. ɼʦʚʛʦʪʨʠʚʘʣʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʯʘʩʪʦʪʥʦʩʪʽ ʧʦʥʷʪʴ, 
ʘʢʪʠʚʥʦʩʪʽ ʜʞʝʨʝʣ, ʟʤʽʥ ʪʦʥʘʣʴʥʦʩʪʽ ʪʘ ʦʙʩʷʛʫ ʧʦʪʦʢʫ ʜʦʟʚʦʣʷʶʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʟʣʘʤʽʚ, 
ʘʥʦʤʘʣʽʡ, ʮʠʢʣʽʯʥʦʩʪʽ ʪʘ ʣʘʪʝʥʪʥʠʭ ʪʨʝʥʜʽʚ. 

¶ ʉʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʥʘʚʯʝʥʽ ʥʘ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ, ʧʨʦʛʥʦʟʫʶʪʴ ʦʙʩʷʛ 

ʪʝʤ ʘʪʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʡʤʦʚʽʨʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʦʧʝʨʘʮʽʡ, ʩʧʘʣʘʭʽʚ ʪʘ ʨʽʚʝʥʴ ʤʝʜʽʘ-ʨʝʟʦʥʘʥʩʫ. 

¶ ɺʝʣʠʢʽ ʤʦʚʥʽ ʤʦʜʝʣʽ, ʦʪʨʠʤʫʶʯʠ ʽʩʪʦʨʠʯʥʠʡ ʢʦʥʪʝʢʩʪ ʨʦʟʚʠʪʢʫ ʪʝʤʠ, 
ʛʝʥʝʨʫʶʪʴ ʩʮʝʥʘʨʽʾ ʟʤʽʩʪʫ ʪʝʥʜʝʥʮʽʡ: ʡʤʦʚʽʨʥʽ ʥʘʧʨʷʤʢʠ ʜʠʩʢʫʨʩʫ, 

ʦʯʽʢʫʚʘʥʽ ʨʝʘʢʮʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʧʦʪʝʥʮʽʡʥʽ ʪʦʯʢʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʦʚʠʭ 
ʧʦʜʽʡ. ʇʦʻʜʥʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʪʘ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫ 

ʪʨʘʥʩʬʦʨʤʫʻ ʤʦʥʽʪʦʨʠʥʛ ʟ ʨʝʘʢʪʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 
ʧʨʝʚʝʥʪʠʚʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʩʪʘʥʜʘʨʪʽʚ 
ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʩʘʤʝ, ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ, ʘʫʜʠʪʫ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʥʦʩʪʽ: 
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¶ ʘʨʭʽʚʥʽ ʟʘʧʠʩʠ ʻ ʥʝʟʤʽʥʥʠʤʠ ʧʽʩʣʷ ʽʥʜʝʢʩʘʮʽʾ; ʚʝʨʩʽʦʥʫʚʘʥʥʷ ʪʘ 
ʢʦʥʪʨʦʣʴʥʽ ʩʫʤʠ ʛʘʨʘʥʪʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʟʤʽʥ; 

¶ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʯʘʩʦʚʝ ʬʽʣʴʪʨʫʚʘʥʥʷ, ʽʥʪʝʛʨʘʮʽʶ ʟ 

BI-ʧʣʘʪʬʦʨʤʘʤʠ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ; 

¶ ʢʦʞʝʥ ʟʘʧʠʪ ʜʦ ʘʨʭʽʚʫ ʬʽʢʩʫʻʪʴʩʷ ʟ ʤʝʪʘʜʘʥʠʤʠ ʧʦʰʫʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʥʝʟʘʣʝʞʥʦ ʚʽʜʪʚʦʨʠʪʠ ʚʠʙʽʨʢʫ, ʧʝʨʝʚʽʨʠʪʠ ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʪʘ ʚʘʣʽʜʫʚʘʪʠ 
ʘʥʘʣʽʪʠʯʥʽ ʚʠʩʥʦʚʢʠ ʚ ʨʘʤʢʘʭ ʉʇʇʈ. 

ʊʘʢʠʤ ʯʠʥʦʤ, 30-ʨʽʯʥʠʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ InfoStream ʚʠʩʪʫʧʘʻ ʥʝ 
ʣʠʰʝ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʩʭʦʚʠʱʝʤ, ʘ ʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʩʫʯʘʩʥʦʾ 

ʘʥʘʣʽʪʠʢʠ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʛʣʠʙʠʥʫ ʢʦʥʪʝʢʩʪʫ, ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, 
ʥʘʜʽʡʥʫ ʚʝʨʠʬʽʢʘʮʽʶ ʐɯ-ʛʝʥʝʨʘʮʽʡ ʪʘ ʩʪʘʪʠʩʪʠʯʥʫ ʙʘʟʫ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, 

ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʽʥʩʪʨʫʤʝʥʪʫ ʟʙʦʨʫ ʜʘʥʠʭ ʫ 
ʧʦʚʥʦʮʽʥʥʠʡ ʢʦʤʧʦʥʝʥʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
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ʗʢʱʦ ʧʦʧʝʨʝʜʥʽ ʨʦʟʜʽʣʠ ʦʢʨʝʩʣʠʣʠ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʧʨʠʥʮʠʧʠ 
ʬʦʨʤʫʚʘʥʥʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ ʪʘ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʢʘʥʘʣʽʚ, ʪʦ ʪʫʪ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʾʭʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ï ʢʣʘʩʠʯʥʠʡ 
ʧʦʰʫʢʦʚʠʡ ʢʦʥʪʫʨ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʘʤʽʥʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʦʮʝʩʫ 
ʢʦʥʪʝʥʪ-ʤʦʥʽʪʦʨʠʥʛʫ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʫʯʘʩʥʦʾ ʘʥʘʣʽʪʠʢʠ, ʚʢʣʶʯʥʦ ʟ ʤʦʜʫʣʷʤʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʘʨʭʽʪʝʢʪʫʨʦʶ RAG, ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʚʥʦʪʠ ʽ 
ʪʦʯʥʦʩʪʽ ʧʝʨʚʠʥʥʦʛʦ ʚʽʜʙʦʨʫ ʜʘʥʠʭ. 

ʆʩʥʦʚʦʶ ʮʴʦʛʦ ʢʦʥʪʫʨʫ ʚʠʩʪʫʧʘʻ ʧʦʚʥʦʪʝʢʩʪʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-
ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ InfoReS ʪʘ ʾʾ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʤʦʚʘ ʟʘʧʠʪʽʚ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʫ 

ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʠʜʽʣʝʥʦ ʚʽʟʫʘʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʤ ʜʠʥʘʤʽʯʥʦʛʦ 
ʫʪʦʯʥʝʥʥʷ, ʥ̔ʬʦʨʤʘʮʽʡʥʦʤʫ ʧʦʨʪʨʝʪʫ, ʷʢʠʡ ʪʨʘʥʩʬʦʨʤʫʻ ʯʘʩʪʦʪʥʦ-

ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʠʚʫ ʜʦʢʫʤʝʥʪʽʚ ʫ ʽʥʪʝʨʘʢʪʠʚʥʽ ʬʽʣʴʪʨʠ ʟʘ 
ʨʫʙʨʠʢʘʤʠ, ʤʦʚʘʤʠ, ʛʝʦʛʨʘʬʽʻʶ, ʪʦʥʘʣʴʥʽʩʪʶ, ʧʝʨʩʦʥʘʣʽʷʤʠ ʪʘ ʨʽʚʥʝʤ 

ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ, ʪʘ ʘʜʘʧʪʠʚʥʦʤʫ ʢʣʘʩʠʬʽʢʘʪʦʨʫ-ʥʘʚʽʛʘʪʦʨʫ, ʱʦ ʨʝʘʣʽʟʫʻ 
ʧʨʠʥʮʠʧ ʽʥʪʝʨʘʢʪʠʚʥʠʭ çʧʦʰʫʢʦʚʠʭ ʧʘʧʦʢè ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʛʨʫʧʫʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʧʠʪʫ. 

ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʢʣʘʩʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ InfoStream ʥʝ 

ʩʫʧʝʨʝʯʠʪʴ ʩʫʯʘʩʥʠʤ ʐɯ-ʤʦʜʫʣʷʤ, ʘ ʬʦʨʤʫʻ ʜʣʷ ʥʠʭ ʢʦʥʪʨʦʣʴʦʚʘʥʝ 
ʩʝʨʝʜʦʚʠʱʝ. ʉʘʤʝ ʩʪʨʦʛʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʟʘʧʠʪʫ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʬʽʣʴʪʨʘʮʽʷ 
ʛʘʨʘʥʪʫʶʪʴ, ʱʦ ʥʘ ʚʭʽʜ LLM-ʘʣʛʦʨʠʪʤʘʤ, RAG-ʛʝʥʝʨʘʪʦʨʘʤ ʪʘ ʤʦʜʝʣʷʤ 

ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʥʘʜʭʦʜʠʪʴ ʨʝʣʝʚʘʥʪʥʘ, ʚʝʨʠʬʽʢʦʚʘʥʘ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʘ 
ʚʠʙʽʨʢʘ. 

3.1. ʉʠʥʪʘʢʩʠʩ ʪʘ ʧʨʽʦʨʠʪʝʪʠ ʦʧʝʨʘʪʦʨʽʚ InfoReS 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ InfoReS, ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʘʤʥʦ-
ʪʝʭʥʦʣʦʛʽʯʥʝ ʷʜʨʦ InfoStream, ʨʝʘʣʽʟʫʻ ʬʦʨʤʘʣʽʟʦʚʘʥʫ ʤʦʚʫ ʟʘʧʠʪʽʚ, 

ʘʜʘʧʪʦʚʘʥʫ ʜʦ ʩʧʝʮʠʬʽʢʠ ʥʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʜʘʯ ʢʦʥʪʝʥʪ-
ʤʦʥʽʪʦʨʠʥʛʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʰʫʢʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʜʝ ʟʘʧʠʪʠ 
ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʷʢ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ, ʤʦʚʘ InfoReS ʟʘʙʝʟʧʝʯʫʻ 

ʜʝʪʝʨʤʽʥʦʚʘʥʫ, ʚʽʜʪʚʦʨʶʚʘʥʫ ʪʘ ʣʦʛʽʯʥʦ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʚʠʙʽʨʢʫ ʜʦʢʫʤʝʥʪʽʚ. 
ɰʾ ʩʠʥʪʘʢʩʠʩ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʧʦʻʜʥʘʥʥʽ ʪʝʨʤʽʚ (ʩʣʽʚ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʘʙʦ ʾʭʥʽʭ 

ʧʨʘʚʠʭ ʩʢʦʨʦʯʝʥʴ), ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʢʦʥʪʝʢʩʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʟʘʩʦʙʽʚ 
ʛʨʫʧʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʮʝʥʘʨʽʾ ʙʝʟ 

ʚʪʨʘʪʠ ʩʝʤʘʥʪʠʯʥʦʾ ʪʦʯʥʦʩʪʽ. 

ɹʘʟʦʚʽ ʧʨʠʥʮʠʧʠ ʩʠʥʪʘʢʩʠʩʫ ʪʘ ʦʙʨʦʙʢʠ ʪʝʨʤʽʚ 

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʩʠʩʪʝʤʘ ʥʝ ʯʫʪʣʠʚʘ ʜʦ ʨʝʛʽʩʪʨʫ ʩʠʤʚʦʣʽʚ, ʪʦʤʫ ʟʘʧʠʪʠ 
ʽʥʬʦʨʤʘʮʽʷ ʪʘ ɯʅʌʆʈʄɸʎɯʗ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʽʜʝʥʪʠʯʥʦ. ʂʦʞʥʝ ʚʚʝʜʝʥʝ 

ʩʣʦʚʦ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʧʨʘʚʝ ʩʢʦʨʦʯʝʥʥʷ (ʫʩʽʯʝʥʘ ʦʩʥʦʚʘ), ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʧʦʰʫʢ ʧʦʭʽʜʥʠʭ ʩʣʦʚʦʬʦʨʤ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʟʘʧʠʪʦʤ ʙʘʥʢ 

ʟʥʘʡʜʫʪʴʩʷ ʙʘʥʢʫ, ʙʘʥʢʽʚ, ʙʘʥʢʽʚʩʴʢʠʡ). ʗʢʱʦ ʥʝʦʙʭʽʜʥʝ ʪʦʯʥʝ ʚʭʦʜʞʝʥʥʷ 
ʩʣʦʚʘ ʙʝʟ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʤʚʦʣ ] ʧʽʩʣʷ 

ʪʝʨʤʘ (ʥʘʧʨʠʢʣʘʜ, ʬʦʥʜ] ʚʽʜʬʽʣʴʪʨʫʻ ʬʦʥʜʠ, ʬʦʥʜʫ). ʈʝʞʠʤ ʤʦʨʬʦʣʦʛʽʾ 
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ʤʦʞʥʘ ʘʢʪʠʚʫʚʘʪʠ ʘʙʦ ʚʠʤʢʥʫʪʠ ʚ ʽʥʪʝʨʬʝʡʩʽ: ʫ ʚʠʤʢʥʝʥʦʤʫ ʩʪʘʥʽ ʩʠʩʪʝʤʘ 
ʧʨʘʮʶʻ ʚʠʢʣʶʯʥʦ ʟ ʧʨʘʚʠʤʠ ʩʢʦʨʦʯʝʥʥʷʤʠ, ʫ ʘʢʪʠʚʦʚʘʥʦʤʫ ï ʧʦʧʝʨʝʜʥʴʦ 

ʚʽʜʢʠʜʘʻ ʟʤʽʥʶʚʘʥʽ ʟʘʢʽʥʯʝʥʥʷ ʟʛʽʜʥʦ ʟ ʣʽʥʛʚʽʩʪʠʯʥʠʤʠ ʧʨʘʚʠʣʘʤʠ 
ʫʢʨʘʾʥʩʴʢʦʾ ʪʘ ʨʦʩʽʡʩʴʢʦʾ ʤʦʚ. ɿʽʨʦʯʢʘ (*) ʷʢ ʩʠʤʚʦʣ ʜʦʚʽʣʴʥʦʛʦ ʟʘʢʽʥʯʝʥʥʷ ʫ 
ʤʦʚʽ InfoReS ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʘʣʝ ʥʝ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʧʦʤʠʣʢʘ. 

ɯʻʨʘʨʭʽʷ ʪʘ ʧʨʽʦʨʠʪʝʪʠ ʦʧʝʨʘʪʦʨʽʚ 

ʂʦʨʝʢʪʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʟʘʧʠʪʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʯʽʪʢʦ 

ʚʠʟʥʘʯʝʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʪʦʨʽʚ. ʇʨʽʦʨʠʪʝʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʟʘ 
ʩʧʘʜʘʥʥʷʤ: 

1. ~ ï ʦʧʝʨʘʪʦʨ ʢʦʥʪʝʢʩʪʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ; @ ï ʦʧʝʨʘʪʦʨ ʢʦʥʪʝʢʩʪʥʦʾ 
ʙʣʠʟʴʢʦʩʪʽ; 

2. !,  ̂ï ʣʦʛʽʯʥʝ ʟʘʧʝʨʝʯʝʥʥʷ (ɯ-ʅɯ); 
3. &, +, ʧʨʦʙʽʣ ï ʣʦʛʽʯʥʘ ʢʦʥôʁ ʥʢʮʽʷ (ɯ); 

4. |, ʢʦʤʘ ï ʣʦʛʽʯʥʘ ʜʠʟôʁ ʥʢʮʽʷ (ɸɹʆ). 

ʇʨʽʦʨʠʪʝʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʫʛʣʠʭ ʜʫʞʦʢ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʶʚʘʪʠ ʚʢʣʘʜʝʥʽ ʣʦʛʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʚʽʣʴʥʦʾ ʛʣʠʙʠʥʠ ʪʘ 
ʫʩʫʚʘʪʠ ʜʚʦʟʥʘʯʥʽʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʩʢʣʘʜʥʠʭ ʫʤʦʚ. 

ɹʫʣʝʚʘ ʣʦʛʽʢʘ ʪʘ ʢʦʤʙʽʥʫʚʘʥʥʷ ʫʤʦʚ 

ʆʧʝʨʘʪʦʨʠ ʊɸ (&,+, ʧʨʦʙʽʣ)  ʽ ɸɹʆ (ʢʦʤʘ, |) ʨʝʘʣʽʟʫʶʪʴ ʢʣʘʩʠʯʥʽ ʙʫʣʝʚʽ 
ʬʫʥʢʮʽʾ ʢʦʥôʁ ʥʢʮʽʾ ʪʘ ʜʠʟôʁ ʥʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʟʘʧʠʪ  

ʢʨʠʟʘ & ʝʥʝʨʛʝʪʠʢʘ | ʘʣʴʪʝʨʥʘʪʠʚʠ  

ʜʦʟʚʦʣʠʪʴ ʚʽʜ̔ʙʨʘʪʠ ʜʦʢʫʤʝʥʪʠ, ʜʝ ʦʙʦʚôʷʟʢʦʚʦ ʧʨʠʩʫʪʥʽʡ ʪʝʨʤʽʥ ʢʨʠʟʘ, ʘ 

ʪʘʢʦʞ ʭʦʯʘ ʙ ʦʜʠʥ ʽʟ ʪʝʨʤʽʚ ʝʥʝʨʛʝʪʠʢʘ ʘʙʦ ʘʣʴʪʝʨʥʘʪʠʚʠ. ɿʘʧʝʨʝʯʝʥʥʷ 
ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ! ʘʙʦ ^ ʫ ʬʦʨʤʽ çɯ-ʅɯè: ʜʦʢʫʤʝʥʪ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʣʽʚʽʡ 

ʯʘʩʪʠʥʽ ʫʤʦʚʠ, ʘʣʝ ʥʝ ʤʽʩʪʠʪʠ ʪʝʨʤʽʚ ʧʨʘʚʦʾ ʯʘʩʪʠʥʠ, ʥʘʧʨʠʢʣʘʜ: 
(ʢʘʚʘ | ʢʘʢʘʦ) ! (ʤʝʣʝʥ | ʟʝʨʥ) & ʨʦʟʯʠʥ 

ʦʟʥʘʯʘʻ: ʟʥʘʡʪʠ ʜʦʢʫʤʝʥʪʠ, ʜʝ ʻ ʨʦʟʯʠʥ, ʘ ʪʘʢʦʞ ʢʘʚʘ ʘʙʦ ʢʘʢʘʦ (ʘʙʦ ʦʙʠʜʚʘ), 

ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʤʝʣʝʥ ʪʘ ʟʝʨʥ. ɼʫʞʢʠ ʪʫʪ ʬʽʢʩʫʶʪʴ ʨʽʚʥʽ ʣʦʛʽʢʠ, 

ʛʘʨʘʥʪʫʶʯʠ, ʱʦ ʟʘʧʝʨʝʯʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʦ ʚʢʘʟʘʥʦʾ ʛʨʫʧʠ ʪʝʨʤʽʚ 
ʧʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʢʦʥ'ʶʥʢʮʽʾ. 

ʂʦʥʪʝʢʩʪʥʝ ʩʣʽʜʫʚʘʥʥʷ (~) ʪʘ ʙʣʠʟʴʢʽʩʪʴ (@) 

ɼʣʷ ʚʽʜʙʦʨʫ ʜʦʢʫʤʝʥʪʽʚ ʽʟ ʧʨʦʩʪʦʨʦʚʦʶ ʧʨʠʚôʷʟʢʦʶ ʪʝʨʤʽʚ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʦʧʝʨʘʪʦʨʠ, ʱʦ ʤʘʶʪʴ ʚʠʱʠʡ ʧʨʽʦʨʠʪʝʪ 

ʟʘ ʙʫʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ: 

¶ ʆʧʝʨʘʪʦʨ ~ (ʢʦʥʪʝʢʩʪʥʝ ʩʣʽʜʫʚʘʥʥʷ) ʚʽʜʙʠʨʘʻ ʧʘʨʠ ʘʙʦ ʪʨʽʡʢʠ ʪʝʨʤʽʚ, 
ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʪʝʢʩʪʽ ʫ ʚʢʘʟʘʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɺʽʜʩʪʘʥʴ ʤʽʞ 

ʪʝʨʤʘʤʠ ʤʦʞʥʘ ʦʙʤʝʞʠʪʠ ʩʠʥʪʘʢʩʠʩʦʤ ~/n/, ʜʝ n ï ʤʘʢʩʠʤʘʣʴʥʘ 
ʢʽʣʴʢʽʩʪʴ ʩʣʽʚ ʤʽʞ ʢʣʶʯʦʚʠʤʠ ʪʝʨʤʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʯʘʰʢʘ~/2/ʢʘʚʠ 

ʟʥʘʡʜʝ ʯʘʰʢʘ ʢʘʚʠ, ʯʘʰʢʘ ʤʽʮʥʦʾ ʢʘʚʠ, ʘʣʝ ʥʝ ʢʘʚʘ ʫ ʯʘʰʮʽ. 

¶ ʆʧʝʨʘʪʦʨ @ (ʢʦʥʪʝʢʩʪʥʘ ʙʣʠʟʴʢʽʩʪʴ) ʧʨʘʮʶʻ ʘʥʘʣʦʛʽʯʥʦ, ʘʣʝ ʥʝ ʬʽʢʩʫʻ 
ʧʦʨʷʜʦʢ ʩʣʽʜʫʚʘʥʥʷ ʪʝʨʤʽʚ. ɿʘʧʠʪ ʯʘʰʢʘ@/2/ʢʘʚʠ ʚʽʜʙʝʨʝ ʯʘʰʢʘ 
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ʢʘʚʠ, ʢʘʚʘ ʫ ʯʘʰʮʽ, ʤʽʮʥʦʾ ʢʘʚʠ ʯʘʰʢʘ ʪʦʱʦ, ʟʘ ʫʤʦʚʠ ʱʦ ʤʽʞ 

ʪʝʨʤʘʤʠ ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ ʩʣʽʚ. 

ʆʙʤʝʞʝʥʥʷ ï ʦʧʝʨʘʥʜʦʤ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʟ ʫ ʜʫʞʢʘʭ. ɿʘ 
ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʽʜʩʪʘʥʴ ʜʦʨʽʚʥʶʻ ʥʫʣʶ (ʩʣʦʚʘ ʡʜʫʪʴ ʧʽʜʨʷʜ ʙʝʟ ʧʨʦʤʽʞʥʠʭ 
ʣʝʢʩʝʤ). ʎʽ ʢʦʥʩʪʨʫʢʮʽʾ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʽ ʜʣʷ ʧʦʰʫʢʫ ʩʪʘʣʠʭ 

ʩʣʦʚʦʩʧʦʣʫʯʝʥʴ, ʥʘʟʚ ʫʩʪʘʥʦʚ, ʽʤʝʥ ʟ ʧʨʽʟʚʠʱʘʤʠ ʘʙʦ ʪʝʭʥʽʯʥʠʭ ʪʝʨʤʽʥʽʚ, ʜʝ 
ʨʦʟʨʠʚ ʘʙʦ ʟʤʽʥʘ ʧʦʨʷʜʢʫ ʟʤʽʥʶʻ ʩʝʤʘʥʪʠʢʫ ʘʙʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʭʠʙʥʠʭ 

ʩʧʨʘʮʴʦʚʫʚʘʥʴ. 

ɹʘʛʘʪʦʨʽʚʥʝʚʘ ʧʦʙʫʜʦʚʘ ʟʘʧʠʪʽʚ ʪʘ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʉʢʣʘʜʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʮʝʥʘʨʽʾ ʧʦʪʨʝʙʫʶʪʴ ʢʦʤʙʽʥʫʚʘʥʥʷ ʚʩʽʭ ʨʽʚʥʽʚ 
ʩʠʥʪʘʢʩʠʩʫ. ʈʝʢʦʤʝʥʜʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʢʦʥʩʪʨʫʶʚʘʥʥʷ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʷʜʨʘ ʟʘʧʠʪʫ ʯʝʨʝʟ ʙʫʣʝʚʽ ʦʧʝʨʘʪʦʨʠ (&, |); 
2. ʌʽʢʩʘʮʽʷ ʢʦʥʪʝʢʩʪʥʠʭ ʟʚôʷʟʢʽʚ ʯʝʨʝʟ ~/@ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʜʦʧʫʩʪʠʤʦʾ ʚʽʜʩʪʘʥʽ; 
3. ɺʠʢʣʶʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ ʯʝʨʝʟ !; 

4. ɻʨʫʧʫʚʘʥʥʷ ʜʫʞʢʘʤʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʨʽʦʨʠʪʝʪʽʚ ʪʘ ʽʟʦʣʷʮʽʾ 
ʣʦʛʽʯʥʠʭ ʙʣʦʢʽʚ. 

ʊʠʧʦʚʦʶ ʤʝʪʦʜʠʯʥʦʶ ʧʦʤʠʣʢʦʶ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʜʫʞʦʢ ʧʨʠ ʢʦʤʙʽʥʫʚʘʥʥʽ 
& ʪʘ |, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʢʦʨʝʢʪʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʯʝʨʝʟ ʧʨʽʦʨʠʪʝʪ 
ʦʧʝʨʘʪʦʨʽʚ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʚʞʜʠ ʪʝʩʪʫʚʘʪʠ ʟʘʧʠʪ ʥʘ ʦʙʤʝʞʝʥʽʡ ʯʘʩʦʚʽʡ 

ʚʠʙʽʨʮʽ, ʘʥʘʣʽʟʫʚʘʪʠ çɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪè ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʢʦʨʠʛʫʚʘʪʠ 
ʢʦʥʩʪʨʫʢʮʽʶ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʢʦʥʪʝʢʩʪʥʠʭ ʦʙʤʝʞʝʥʴ ʘʙʦ ʫʪʦʯʥʝʥʥʷ 

ʪʝʨʤʽʚ. ʄʦʚʘ InfoReS ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʫʩʽ ʨʝʞʠʤʠ ʩʠʩʪʝʤʠ: ʦʥʣʘʡʥ-ʧʦʰʫʢ, 
ʘʚʪʦʤʘʪʠʯʥʽ email-ʨʦʟʩʠʣʢʠ, RSS-ʧʦʪʦʢʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʢʘʥʘʣʽʚ, ʱʦ ʛʘʨʘʥʪʫʻ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʚʠʙʽʨʦʢ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ LLM-ʘʥʘʣʽʪʠʢʠ. 

3.2. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʧʦʰʫʢ, ʪʦʯʥʽ ʚʭʦʜʞʝʥʥʷ, ʧʨʘʚʽ ʩʢʦʨʦʯʝʥʥʷ  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʚ ʩʠʩʪʝʤʽ InfoStream ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʨʝʢʪʥʠʤ ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʣʝʢʩʠʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 
ʇʦʰʫʢʦʚʝ ʷʜʨʦ InfoReS ʨʝʘʣʽʟʫʻ ʛʥʫʯʢʠʡ ʤʝʭʘʥʽʟʤ ʦʙʨʦʙʢʠ ʪʝʨʤʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʩʚʽʜʦʤʦ ʙʘʣʘʥʩʫʚʘʪʠ ʤʽʞ ʧʦʚʥʦʪʦʶ ʚʠʙʽʨʢʠ (recall) ʪʘ 
ʾʾ ʪʦʯʥʽʩʪʶ (precision). ʅʠʞʯʝ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʯʦʪʠʨʠ ʙʘʟʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʢʝʨʫʚʘʥʥʷ ʬʦʨʤʦʶ ʩʣʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʬʫʥʜʘʤʝʥʪ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʘʧʠʪʽʚ ʫ 
ʢʣʘʩʠʯʥʦʤʫ ʢʦʥʪʫʨʽ ʩʠʩʪʝʤʠ. 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʧʦʰʫʢ 

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʫ ʩʠʩʪʝʤʽ ʘʢʪʠʚʦʚʘʥʠʡ ʨʝʞʠʤ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ʇʽʜ ʯʘʩ ʽʥʜʝʢʩʘʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʯʥʦ 
ʚʽʜʩʽʢʘʻ ʟʤʽʥʶʚʘʥʽ ʟʘʢʽʥʯʝʥʥʷ, ʚʽʜʦʢʨʝʤʣʶʶʯʠ ʥʝʟʤʽʥʥʫ ʦʩʥʦʚʫ ʪʝʨʤʽʥʘ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʟʥʘʭʦʜʠʪʠ ʚʩʽ ʛʨʘʤʘʪʠʯʥʽ ʬʦʨʤʠ ʟʘʜʘʥʦʛʦ ʩʣʦʚʘ. 
ʅʘʧʨʠʢʣʘʜ, ʟʘʧʠʪ ʙʘʥʢ ʫ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʨʝʞʠʤʽ ʧʦʚʝʨʥʝ ʜʦʢʫʤʝʥʪʠ, ʱʦ 
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ʤʽʩʪʷʪʴ çʙʘʥʢʫè, çʙʘʥʢʠè, çʙʘʥʢʽʚʩʴʢʠʡè, çʙʘʥʢʽʚè, çʙʘʥʢʽʚʩʴʢʽʡè ʪʦʱʦ.  

ʎʝʡ ʨʝʞʠʤ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʦʭʦʧʣʝʥʥʷ ʧʦʚʥʦʛʦ ʪʝʤʘʪʠʯʥʦʛʦ ʧʦʣʷ, 

ʦʩʦʙʣʠʚʦ ʚ ʤʦʚʘʭ ʟ ʨʦʟʚʠʥʝʥʦʶ ʬʣʝʢʩʽʻʶ (ʫʢʨʘʾʥʩʴʢʘ, ʨʦʩʽʡʩʴʢʘ), ʜʝ ʟʤʽʥʘ 
ʟʘʢʽʥʯʝʥʥʷ ʥʝ ʟʤʽʥʶʻ ʙʘʟʦʚʦʾ ʩʝʤʘʥʪʠʢʠ ʪʝʨʤʽʥʘ. ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʧʨʠʤʫʩʦʚʦ ʚʠʤʢʥʫʪʠ ʤʦʨʬʦʣʦʛʽʶ ʯʝʨʝʟ ʧʝʨʝʤʠʢʘʯ ʫ ʧʦʰʫʢʦʚʽʡ ʬʦʨʤʽ, ʱʦ 

ʧʝʨʝʚʦʜʠʪʴ ʩʠʩʪʝʤʫ ʚ ʨʝʞʠʤ ʩʫʚʦʨʦʛʦ ʣʝʢʩʠʯʥʦʛʦ ʩʧʽʚʧʘʜʽʥʥʷ. ʋ ʥʘʫʢʦʚʦ-
ʘʥʘʣʽʪʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʤʦʨʬʦʣʦʛʽʶ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʰʠʨʦʢʠʭ 

ʛʘʣʫʟʝʚʠʭ ʟʘʧʠʪʽʚ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʧʦʨʪʨʝʪʽʚ. 

ʊʦʯʥʽ ʚʭʦʜʞʝʥʥʷ (ʦʧʝʨʘʪʦʨ ]) 

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʤʦʨʬʦʣʦʛʽʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʤʽʨʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ, ʦʤʦʥʽʤʽʾ ʘʙʦ ʩʧʦʪʚʦʨʝʥʥʷ ʩʝʥʩʫ, InfoStream ʧʽʜʪʨʠʤʫʻ 
ʩʠʤʚʦʣ ʪʦʯʥʦʛʦ ʚʭʦʜʞʝʥʥʷ ]. ʎʝʡ ʦʧʝʨʘʪʦʨ ʽʥʩʪʨʫʢʪʫʻ ʧʦʰʫʢʦʚʠʡ ʨʫʰʽʡ 

ʰʫʢʘʪʠ ʚʠʢʣʶʯʥʦ ʟʘʜʘʥʫ ʛʨʘʬʝʤʫ ʙʝʟ ʙʫʜʴ-ʷʢʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 
ʟʘʢʽʥʯʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʟʘʧʠʪʦʤ ʬʦʥ] ʩʠʩʪʝʤʘ ʚʽʜʬʽʣʴʪʨʫʻ ʩʣʦʚʦʬʦʨʤʠ 

çʬʦʥʜʠè, çʬʦʥʜʘʤè, çʬʦʥʦʚʠʡè ʽ ʧʦʚʝʨʥʝ ʣʠʰʝ ʜʦʢʫʤʝʥʪʠ ʟ ʪʦʯʥʠʤ ʥʘʧʠʩʦʤ 
çʬʦʥè. ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʦʧʝʨʘʪʦʨʘ ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʫ ʪʘʢʠʭ 

ʩʮʝʥʘʨʽʷʭ: 

¶ ʤʦʥʽʪʦʨʠʥʛ ʘʙʨʝʚʽʘʪʫʨ, ʘʢʨʦʥʽʤʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʢʦʜʽʚ; 

¶ ʧʦʰʫʢ ʚʣʘʩʥʠʭ ʥʘʟʚ, ʧʨʽʟʚʠʱ ʘʙʦ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ ʟʽ ʩʧʽʣʴʥʠʤ 

ʢʦʨʝʥʝʤ, ʘʣʝ ʨʽʟʥʦʶ ʩʝʤʘʥʪʠʢʦʶ; 

¶ ʚʽʜʩʪʝʞʝʥʥʷ ʬʽʢʩʦʚʘʥʠʭ ʶʨʠʜʠʯʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ ʘʙʦ ʥʦʨʤʘʪʠʚʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ, ʜʝ ʟʤʽʥʘ ʟʘʢʽʥʯʝʥʥʷ ʟʤʽʥʶʻ ʧʨʘʚʦʚʠʡ ʘʙʦ ʝʢʦʥʦʤʽʯʥʠʡ 
ʟʤʽʩʪ; 

¶ ʬʽʣʴʪʨʘʮʽʷ ʦʤʦʥʽʤʽʯʥʠʭ ʦʩʥʦʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʪʝʤʘʪʠʯʥʠʭ 
ʢʣʘʩʪʝʨʽʚ. ʆʧʝʨʘʪʦʨ ] ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚʠʙʽʨʢʦʚʦ ʜʦ ʦʢʨʝʤʠʭ 
ʪʝʨʤʽʚ ʫ ʩʢʣʘʜʽ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʟʘʧʠʪʫ. 

ʇʨʘʚʽ ʩʢʦʨʦʯʝʥʥʷ 

ɸʨʭʽʪʝʢʪʫʨʘ InfoReS ʧʽʜʪʨʠʤʫʻ ʢʦʥʮʝʧʮʽʶ ʧʨʘʚʦʛʦ ʫʩʽʯʝʥʥʷ ʷʢ ʙʘʟʦʚʠʡ 
ʨʝʞʠʤ ʧʦʰʫʢʫ. ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʠʩʪʝʤʠ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʤʚʦʣʫ-ʜʞʦʢʝʨʘ (ʥʘʧʨʠʢʣʘʜ, *): ʫ ʤʦʚʽ InfoStream ʟʽʨʦʯʢʘ 
ʧʽʩʣʷ ʩʢʦʨʦʯʝʥʦʛʦ ʩʣʦʚʘ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʙʫʜʴ-ʷʢʝ ʚʚʝʜʝʥʝ ʩʣʦʚʦ 

ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʧʨʘʚʘ ʦʩʥʦʚʘ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʤʢʥʝʥʦʶ 
ʤʦʨʬʦʣʦʛʽʻʶ ʧʨʘʚʝ ʩʢʦʨʦʯʝʥʥʷ ʧʨʘʮʶʻ ʥʘ ʨʽʚʥʽ ʣʝʢʩʠʯʥʦʛʦ ʧʨʝʬʽʢʩʘ, ʱʦ 

ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʧʦʤʠʣʢʠ ʧʝʨʰʦʛʦ ʨʦʜʫ ʧʨʠ ʦʙʨʦʙʮʽ ʩʢʣʘʜʥʠʭ 
ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʋ ʢʦʤʙʽʥʘʮʽʾ ʟ ʦʧʝʨʘʪʦʨʘʤʠ ʢʦʥʪʝʢʩʪʥʦʾ 

ʙʣʠʟʴʢʦʩʪʽ (@, ~) ʧʨʘʚʝ ʩʢʦʨʦʯʝʥʥʷ ʜʦʟʚʦʣʷʻ ʬʽʢʩʫʚʘʪʠ ʧʦʯʘʪʦʢ ʪʝʨʤʽʥʘ ʙʝʟ 
ʧʨʠʚô̫ ʟʢʠ ʜʦ ʡʦʛʦ ʛʨʘʤʘʪʠʯʥʦʾ ʨʦʣʽ ʚ ʨʝʯʝʥʥʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʧʨʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʟʚ ʧʨʦʝʢʪʽʚ, ʧʨʦʜʫʢʪʽʚ ʘʙʦ ʽʥʽʮʽʘʪʠʚ, ʷʢʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ 
ʟʘʢʽʥʯʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. 
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ʅʝ ʯʫʪʪʻʚʽʩʪʴ ʜʦ ʨʝʛʽʩʪʨʫ ʣʽʪʝʨ 

ʇʦʰʫʢʦʚʠʡ ʢʦʥʪʫʨ InfoStream ʻ ʧʦʚʥʽʩʪʶ ʨʝʛʽʩʪʨʦʥʝʟʘʣʝʞʥʠʤ (case-

insensitive). ɿʘʧʠʪʠ ɯʥʬʦʉʪʨʽʤ, ʽʥʬʦʩʪʨʽʤ ʪʘ ɯʅʌʆʉʊʈɯʄ ʦʙʨʦʙʣʷʶʪʴʩʷ 
ʽʜʝʥʪʠʯʥʦ ʥʘ ʨʽʚʥʽ ʽʥʜʝʢʩʫ ʪʘ ʚʠʜʘʯʽ. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ: 

¶ ʫʩʫʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʨʝʛʽʩʪʨʫ ʧʨʠ ʢʦʧʽʶʚʘʥʥʽ ʪʝʨʤʽʥʽʚ ʟ 

ʥʦʚʠʥʥʠʭ ʩʪʨʽʯʦʢ, ʦʬʽʮʽʡʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʘʙʦ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ; 

¶ ʛʘʨʘʥʪʫʻ, ʱʦ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʣʽʪʝʨ ʫ 
ʟʘʛʦʣʦʚʢʘʭ ʘʙʦ ʘʢʮʝʥʪʫʚʘʥʥʷ ʚ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʥʝ ʚʧʣʠʚʘʻ 
ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ; 

¶ ʩʧʨʦʱʫʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ, ʦʩʢʽʣʴʢʠ API-ʟʘʧʠʪʠ ʪʘ 

ʝʢʩʧʦʨʪʦʚʘʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʨʝʛʽʩʪʨʫ.  

ʂʨʫʛʣʽ ʜʫʞʢʠ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʢʦʥʪʨʦʣʶ ʧʨʽʦʨʠʪʝʪʽʚ 

ʂʨʫʛʣʽ ʜʫʞʢʠ ç(è, ç)è ʫ ʢʦʥʩʪʨʫʢʪʦʨʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʷʚʥʦʛʦ 
ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʦʙʯʠʩʣʝʥʥʷ, ʧʝʨʝʚʠʟʥʘʯʘʶʯʠ ʩʪʘʥʜʘʨʪʥʫ ʽʻʨʘʨʭʽʶ 

ʦʧʝʨʘʪʦʨʽʚ. ʂʦʞʥʘ ʧʘʨʘ ʜʫʞʦʢ ʬʦʨʤʫʻ ʣʦʛʽʯʥʠʡ ʙʣʦʢ, ʷʢʠʡ ʦʙʨʦʙʣʷʻʪʴʩʷ ʷʢ 
ʻʜʠʥʠʡ ʦʧʝʨʘʥʜ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʽʭ ʟʚô̫ ʟʢʽʚ. ʄʝʪʦʜʠʯʥʦ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʫʞʢʠ ʫ ʪʨʴʦʭ ʚʠʧʘʜʢʘʭ: 

¶ ɻʨʫʧʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ: (ʙʘʥʢ | ʬʽʥʘʥʩ | ʢʨʝʜʠʪ) ʟʘʙʝʟʧʝʯʫʻ ʚʠʙʽʨ 

ʙʫʜʴ-ʷʢʦʛʦ ʟ ʩʠʥʦʥʽʤʽʯʥʠʭ ʪʝʨʤʽʥʽʚ ʷʢ ʻʜʠʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʤʦʜʫʣʷ. 

¶ ɯʟʦʣʷʮʽʷ ʟʘʧʝʨʝʯʝʥʴ: ! (ʩʧʘʤ | ʨʝʢʣʘʤʘ | ʧʨʝʩ-ʨʝʣʽʟ) ʛʘʨʘʥʪʫʻ, ʱʦ 

ʚʠʢʣʶʯʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʚʩʴʦʛʦ ʙʣʦʢʫ, ʘ ʥʝ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʩʣʦʚʘ. 

¶ ɹʘʛʘʪʦʨʽʚʥʝʚʘ ʚʢʣʘʜʝʥʽʩʪʴ: ((ʋʢʨʘʾʥ | ʋʢʨʘʾʥʩʴʢ) & (ʝʢʦʥʦʤʽʢ | ʨʠʥʢ | 
ʬʽʥʘʥʩ)) ! (ʢʨʠʧʪʦʚʘʣʶʪ | ICO) ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʩʢʣʘʜʥʽ ʪʝʤʘʪʠʯʥʽ 

ʬʽʣʴʪʨʠ ʟ ʯʽʪʢʦʶ ʩʝʤʘʥʪʠʯʥʦʶ ʤʝʞʝʶ. 

ʇʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʟʘʧʠʪʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣʘ 

çʦʜʥʘ ʧʘʨʘ ʜʫʞʦʢ ï ʦʜʠʥ ʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴè, ʫʥʠʢʘʪʠ ʥʘʜʤʽʨʥʦʾ ʚʢʣʘʜʝʥʦʩʪʽ 
(ʧʦʥʘʜ 3 ʨʽʚʥʽ) ʪʘ ʧʝʨʝʚʽʨʷʪʠ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʜʫʞʦʢ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ ʧʦʰʫʢʫ. 

ʂʦʥʩʪʨʫʢʪʦʨ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʩʚʽʯʫʻ ʥʝʢʦʨʝʢʪʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʨʦʧʦʥʫʻ 
ʢʦʨʝʢʮʽʶ ʩʠʥʪʘʢʩʠʩʫ. 

ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ 

ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʥʘʩʪʫʧʥʠʭ ʧʨʘʚʠʣ 
ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʘʧʠʪʽʚ: 

1. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʜʣʷ 

ʰʠʨʦʢʠʭ ʪʝʤʘʪʠʯʥʠʭ ʤʦʥʽʪʦʨʠʥʛʽʚ ʪʘ ʧʦʙʫʜʦʚʠ ʩʶʞʝʪʥʠʭ ʣʘʥʮʶʞʢʽʚ. 
2. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʪʝʤʘʪʠʯʥʦʛʦ ʜʨʝʡʬʫ ʘʙʦ ʦʤʦʥʽʤʽʾ ʚ çɯʥʬʦʨʤʘʮʽʡʥʦʤʫ 
ʧʦʨʪʨʝʪʽè ʜʦʜʘʚʘʪʠ ʦʧʝʨʘʪʦʨ ] ʜʦ ʢʨʠʪʠʯʥʠʭ ʪʝʨʤʽʚ, ʱʦ ʛʝʥʝʨʫʶʪʴ 
ʰʫʤ. 
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3. ʋ ʢʦʤʙʽʥʘʮʽʷʭ ʟ ʦʧʝʨʘʪʦʨʘʤʠ ʙʣʠʟʴʢʦʩʪʽ (@, ~) ʫʥʠʢʘʪʠ 
ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, ʷʢʱʦ ʪʦʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʙʦ ʬʽʢʩʦʚʘʥʘ 

ʬʦʨʤʘ ʩʣʽʚ ʻ ʢʣʶʯʦʚʦʶ ʜʣʷ ʢʦʥʪʝʢʩʪʫ ʧʦʜʽʾ. 
4. ʅʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʤʚʦʣ * ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ: ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ 
ʪʨʘʢʪʫʻ ʙʫʜʴ-ʷʢʠʡ ʪʝʨʤʽʥ ʷʢ ʧʨʘʚʫ ʦʩʥʦʚʫ, ʱʦ ʩʧʨʦʱʫʻ ʩʠʥʪʘʢʩʠʩ ʽ 

ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʩʠʥʪʘʢʩʠʯʥʠʭ ʧʦʤʠʣʦʢ. 
5. ʈʝʛʫʣʷʨʥʦ ʧʝʨʝʚʽʨʷʪʠ ʩʪʨʫʢʪʫʨʫ ʚʠʙʽʨʢʠ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʬʽʣʴʪʨʠ 

ʧʦʨʪʨʝʪʘ ʪʘ ʢʦʨʠʛʫʚʘʪʠ ʟʘʧʠʪ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 
ʦʭʦʧʣʝʥʥʷ ʟ ʪʦʯʢʦʚʠʤ ʦʙʤʝʞʝʥʥʷʤ, ʧʝʨʰ ʥʽʞ ʧʝʨʝʜʘʚʘʪʠ ʤʘʩʠʚ ʥʘ 

ʚʭʽʜ LLM- ʤʦʜʫʣʽʚ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʪʚʦʨʶʻ ʣʝʢʩʠʢʦ-ʤʦʨʬʦʣʦʛʽʯʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟ ʩʫʪʦ 

ʪʝʭʥʽʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʽʥʪʝʨʬʝʡʩʫ ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʘʥʘʣʽʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 
ʷʢʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʩʝʤʘʥʪʠʯʥʦʾ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʚʝʨʠʬʽʢʘʮʽʾ ʜʞʝʨʝʣ ʪʘ ʧʦʙʫʜʦʚʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʽʥʩʘʡʪʽʚ. 

ʉʠʩʪʝʤʥʽ ʬʽʣʴʪʨʠ: ʜʞʝʨʝʣʦ, ʤʦʚʘ, ʜʘʪʘ ʪʘ ʾʭ ʩʠʥʪʘʢʩʠʯʥʽ 

ʝʢʚ̔ʚʘʣʝʥʪʠ 

ʆʢʨʽʤ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ ʚʚʝʜʝʥʥʷ, ʢʦʥʩʪʨʫʢʪʦʨ ʽʥʪʝʛʨʫʻ ʚʽʟʫʘʣʴʥʽ ʬʽʣʴʪʨʠ 

ʤʝʪʘʜʘʥʠʭ, ʷʢʽ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʽ ʧʦʰʫʢʦʚʽ ʪʝʨʤʠ ʘʙʦ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʦʩʪ-ʬʽʣʴʪʨʘʮʽʾ ʷʜʨʦʤ InfoReS. 

¶ ʌʽʣʴʪʨ ʟʘ ʜʞʝʨʝʣʦʤ: ʈʝʘʣʽʟʦʚʘʥʦ ʯʝʨʝʟ ʢʘʪʘʣʦʛ ʧʽʜʢʣʶʯʝʥʠʭ ʚʝʙ-

ʨʝʩʫʨʩʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʙʦʨʫ ʦʢʨʝʤʠʭ ʩʘʡʪʽʚ ʘʙʦ ʛʨʫʧ. ʉʠʥʪʘʢʩʠʯʥʦ 

ʜʞʝʨʝʣʘ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʢʦʜʘʤʠ ʜʞʝʨʝʣ, ʥʘʚʝʜʝʥʠʭ ʚ ʨʦʟʜʽʣʽ 
çɼʞʝʨʝʣʘè (ʥʘʧʨʠʢʣʘʜ, srd03031 ʜʣʷ ʚʝʙʩʘʡʪʫ çZaxid.netè, ʘʙʦ 

srd02535 ʜʣʷ ʜʞʝʨʝʣʘ ç24 ʢʘʥʘʣè). ʌʽʣʴʪʨ ʜʦʟʚʦʣʷʻ ʦʙʤʝʞʠʪʠ ʚʠʙʽʨʢʫ 
ʜʞʝʨʝʣʘʤʠ, ʚʽʜʽʙʨʘʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

¶ ʌʽʣʴʪʨ ʟʘ ʢʨʘʾʥʦʶ ʜʞʝʨʝʣʘ: ʇʽʜʪʨʠʤʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 
ʤʦʚʠ ʜʦʢʫʤʝʥʪʫ ʪʘ ʢʦʜʫʚʘʥʥʷ ʢʨʘʾʥʠ ʜʞʝʨʝʣʘ ʟʘ ʩʪʘʥʜʘʨʪʦʤ ISO 3166-

1 alpha-2. ʋ ʟʘʧʠʪʽ ʢʨʘʾʥʘ ʟʘʜʘʻʪʴʩʷ ʪʝʨʤʦʤ country.ua, country.de 
ʪʦʱʦ. 

¶ ʌʽʣʴʪʨ ʟʘ ʜʘʪʦʶ: ʂʘʣʝʥʜʘʨʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʦʟʚʦʣʷʻ ʟʘʜʘʚʘʪʠ ʜʦʚʽʣʴʥʽ 

ʪʠʤʯʘʩʦʚʽ ʽʥʪʝʨʚʘʣʠ ʜʣʷ ʧʦʰʫʢʫ ʚ ʦʧʝʨʘʪʠʚʥʽʡ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʽʡ 
ʙʘʟʘʭ. ʉʠʥʪʘʢʩʠʯʥʦ ʜʘʪʠ ʧʦʜʘʶʪʴʩʷ ʫ ʬʦʨʤʘʪʽ ɻɻɻɻ.ʄʄ.ɼɼ 
(ʥʘʧʨʠʢʣʘʜ, 2025.06.01). ʇʽʜʪʨʠʤʫʻʪʴʩʷ ʧʨʘʚʝ ʩʢʦʨʦʯʝʥʥʷ: 2025.06.0 

ʚʽʜʙʝʨʝ ʜʦʢʫʤʝʥʪʠ ʟ 1 ʧʦ 9 ʯʝʨʚʥʷ 2025 ʨʦʢʫ, ʘ 2025.06 ï ʚʩʽ ʧʫʙʣʽʢʘʮʽʾ 
ʟʘ ʯʝʨʚʝʥʴ. ʂʦʥʩʪʨʫʢʪʦʨ ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʥʚʝʨʪʫʻ ʚʽʟʫʘʣʴʥʠʡ ʚʠʙʽʨ 

ʽʥʪʝʨʚʘʣʫ ʫ ʚʽʜʧʦʚʽʜʥʽ ʧʦʰʫʢʦʚʽ ʪʝʨʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʽʩʪʴ 
ʤʽʞ UI ʪʘ ʷʜʨʦʤ. 

3.3. ʂʦʥʩʪʨʫʢʪʦʨ ʟʘʧʠʪʽʚ 

ʂʦʥʩʪʨʫʢʪʦʨ ʟʘʧʠʪʽʚ ʫ ʩʠʩʪʝʤʽ InfoStream ʻ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, 
ʱʦ ʧʦʻʜʥʫʻ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʩʠʥʪʘʢʩʠʩ ʧʦʰʫʢʦʚʦʾ ʩʠʩʪʝʤʠ InfoReS ʽʟ 

ʚʽʟʫʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʬʽʣʴʪʨʘʮʽʾ. ʁʦʛʦ ʤʝʪʦʜʦʣʦʛʽʯʥʘ 
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ʨʦʣʴ ʧʦʣʷʛʘʻ ʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʦʪʨʝʙʠ ʫ 
ʚʽʜʪʚʦʨʶʚʘʥʫ, ʚʘʣʽʜʦʚʘʥʫ ʪʘ ʦʧʪʠʤʽʟʦʚʘʥʫ ʧʦʰʫʢʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʷʢʘ ʩʪʘʻ 

ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ, ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ 
ʽʥʪʝʛʨʘʮʽʾ ʚ ʢʦʥʪʫʨ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʂʦʥʩʪʨʫʢʪʦʨ ʨʝʘʣʽʟʦʚʘʥʦ ʫ 
ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʬʦʨʤʠ ʚʚʝʜʝʥʥʷ ʟ ʧʽʜʪʨʠʤʢʦʶ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, 

ʢʦʥʪʝʢʩʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʝʨʝʤʠʢʘʯʽʚ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʜʝʜʫʧʣʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ 
ʽʥʪʝʛʨʦʚʘʥʠʭ ʬʽʣʴʪʨʽʚ ʟʘ ʤʝʪʘʜʘʥʠʤʠ ʜʦʢʫʤʝʥʪʽʚ. 

 

ʂʦʥʩʪʨʫʢʪʦʨ ʟʘʧʠʪʽʚ: ɺʠʢʣʠʢʘʻʪʴʩʷ ʽʟ ʦʩʥʦʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

LLM.  ʋ  ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʩʽʥʪʘʢʩʠʩʦʤ ʤʦʚʠ ʟʘʧʠʪʽʚ ʩʠʩʪʝʤʠ InfoRes 
ʛʝʥʝʨʫʶʪʴʩʷ ʟʘʧʠʪʠ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ  

 

ʂʦʥʩʪʨʫʢʪʦʨ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʦʜʥʦʨʘʟʦʚʠʤ ʚʚʝʜʝʥʥʷʤ ʪʝʢʩʪʫ. ɺʽʥ ʻ 
ʯʘʩʪʠʥʦʶ ʮʠʢʣʫ ʜʠʥʘʤʽʯʥʦʛʦ ʫʪʦʯʥʝʥʥʷ: 

¶ ʇʝʨʚʠʥʥʠʡ ʧʦʰʫʢ: ʌʦʨʤʫʚʘʥʥʷ ʙʘʟʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʙʫʣʝʚʦʾ ʣʦʛʽʢʠ, ʢʦʥʪʝʢʩʪʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʪʘ ʬʽʣʴʪʨʽʚ. 

¶ ɸʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʨʪʨʝʪʘ: ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʙʽʨʢʠ ʩʠʩʪʝʤʘ 
ʛʝʥʝʨʫʻ ʯʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʫ ʤʦʜʝʣʴ, ʜʝ ʨʘʥʞʫʶʪʴʩʷ ʨʫʙʨʠʢʠ, ʤʦʚʠ, 
ʜʞʝʨʝʣʘ, ʛʝʦʛʨʘʬʽʷ, ʧʝʨʩʦʥʘʣʽʾ, ʪʦʥʘʣʴʥʽʩʪʴ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʪʝʨʤʽʥʠ. 
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ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʽʥʪʝʨʘʢʪʠʚʥʦ ʜʦʜʘʚʘʪʠ ʘʙʦ ʚʠʢʣʶʯʘʪʠ ʝʣʝʤʝʥʪʠ 
ʧʦʨʪʨʝʪʘ, ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʨʠʛʫʶʯʠ ʟʘʧʠʪ ʙʝʟ ʨʫʯʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ 

ʩʠʥʪʘʢʩʠʩʫ. 

¶ ɿʙʝʨʝʞʝʥʥʷ ʪʘ ʚʝʨʩʽʦʥʫʚʘʥʥʷ: ʂʦʥʬʽʛʫʨʘʮʽʷ ʟʘʧʠʪʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʷʢ 
çʧʝʨʩʦʥʘʣʴʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʘʥʘʣè. ʉʠʩʪʝʤʘ ʬʽʢʩʫʻ ʫʩʽ ʧʘʨʘʤʝʪʨʠ: 
ʪʝʢʩʪʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʩʪʘʪʫʩ ʤʦʨʬʦʣʦʛʽʾ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʝʜʫʧʣʽʢʘʮʽʾ, 

ʜʽʘʧʘʟʦʥ ʜʘʪ, ʬʽʣʴʪʨʠ ʤʝʪʘʜʘʥʠʭ. ʂʘʥʘʣ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʛʣʷʥʫʪʠʡ, 
ʚʽʜʨʝʜʘʛʦʚʘʥʠʡ, ʩʢʦʧʽʡʦʚʘʥʠʡ ʘʙʦ ʚʠʜʘʣʝʥʠʡ ʫ çʂʘʙʠʥʝʪʽ 

ʢʦʨʠʩʪʫʚʘʯʘè. 

¶ ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʩʪʘʚʢʠ: ɿʙʝʨʝʞʝʥʠʡ ʟʘʧʠʪ ʽʥʪʝʛʨʫʻʪʴʩʷ ʫ ʩʝʨʚʽʩʥʽ 
ʢʦʥʪʫʨʠ (email-ʨʦʟʩʠʣʢʠ, RSS-ʧʦʪʦʢʠ, ʚʝʙ-ʚʽʜʞʝʪʠ, API), ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ ʨʫʯʥʦʛʦ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʩʪʨʫʢʪʦʨ ʟʘʧʠʪʽʚ InfoStream ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʚʝʜʝʥʥʷ ʩʠʥʪʘʢʩʠʩʫ, ʘʣʝ ʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʢʘʨʢʘʩʦʤ 
ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʠʙʽʨʢʠ. ʇʦʻʜʥʘʥʥʷ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʙʫʣʝʚʦʾ ʣʦʛʽʢʠ, ʷʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʽʦʨʠʪʝʪʽʚ ʯʝʨʝʟ ʜʫʞʢʠ, 
ʩʠʩʪʝʤʥʠʭ ʬʽʣʴʪʨʽʚ ʤʝʪʘʜʘʥʠʭ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʯʝʨʝʟ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʜʦʚʽʣʴʥʦʛʦ ʧʦʰʫʢʫ ʜʦ 
ʚʽʜʪʚʦʨʶʚʘʥʦʛʦ, ʚʝʨʠʬʽʢʦʚʘʥʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦ ʧʨʠʜʘʪʥʦʛʦ ʢʘʥʘʣʫ 

ʤʦʥʽʪʦʨʠʥʛʫ. 

3.4.  ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪ 

ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ  ʘʥʘʣʽʪʠʢʦ-ʚʽʟʫʘʣʽʟʘʮʽʡʥʠʭ 
ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʠʩʪʝʤʠ InfoStream, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʯʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʫ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʽʥʽʡʥʦʛʦ ʩʧʠʩʢʫ 
ʜʦʢʫʤʝʥʪʽʚ, ʧʦʨʪʨʝʪ ʪʨʘʥʩʬʦʨʤʫʻ ʚʽʜʽʙʨʘʥʫ ʚʠʙʽʨʢʫ ʫ ʜʠʥʘʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ 

ʤʝʪʘʜʘʥʠʭ, ʜʝ ʢʦʞʝʥ ʘʪʨʠʙʫʪ (ʪʝʤʘʪʠʯʥʘ ʨʫʙʨʠʢʘ, ʤʦʚʘ, ʜʞʝʨʝʣʦ, 
ʛʝʦʛʨʘʬʽʯʥʘ ʧʨʠʚôʷʟʢʘ, ʧʝʨʩʦʥʘʣʽʾ, ʪʦʥʘʣʴʥʽʩʪʴ, ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ, 

ʦʙʩʷʛ ʪʝʢʩʪʫ, ʭʘʨʘʢʪʝʨʥʽ ʪʝʨʤʽʥʠ) ʨʘʥʞʫʻʪʴʩʷ ʟʘ ʡʦʛʦ çʚʘʛʦʶè ï ʪʦʙʪʦ 
ʯʘʩʪʦʪʦʶ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʶ ʟʥʘʯʫʱʽʩʪʶ ʚ ʤʝʞʘʭ ʟʘʜʘʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʘʥʘʣʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝʡ ʤʦʜʫʣʴ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ 
ʧʘʩʠʚʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʝʣʝʚʘʥʪʥʽʩʪʶ 
ʚʠʙʽʨʢʠ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʘ ʦʩʥʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʨʪʨʝʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʝʤʧʽʨʠʢʦ-
ʩʪʘʪʠʩʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʘʭ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʨʦʟʨʘʭʦʚʫʻ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʪʝʨʤʽʥʘ ʪʘ ʢʘʪʝʛʦʨʽʘʣʴʥʦʛʦ 
ʘʪʨʠʙʫʪʘ, ʥʦʨʤʘʣʽʟʫʻ ʾʭ ʚʽʜʥʦʩʥʦ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ ʪʘ ʚʽʟʫʘʣʽʟʫʻ ʫ 

ʚʠʛʣʷʜʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʘʥʞʦʚʘʥʦʛʦ ʩʧʠʩʢʫ. ʅʘʡʙʽʣʴʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʤʘʨʢʝʨʘʤʠ ʚʠʩʦʢʦʾ ʚʘʛʠ (ʩʠʤʚʦʣʦʤ ç*è), ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʷʜʨʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʪʘ 
ʚʽʜʦʢʨʝʤʠʪʠ ʡʦʛʦ ʚʽʜ çʰʫʤʫè ʪʘ ʟʤʽʩʪʦʚʥʠʭ ʜʫʙʣʽʚ. 
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ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪ (ʧʨʘʚʘ ʯʘʩʪʠʥʘ ʝʢʨʘʥʫ) 

 

ʉʪʨʫʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʨʪʨʝʪʘ ʤʽʩʪʠʪʴ ʪʘʢʽ ʨʘʥʞʦʚʘʥʽ ʙʣʦʢʠ: 

¶ ʊʝʤʘʪʠʯʥʽ ʨʫʙʨʠʢʠ ʪʘ ʧʝʨʝʜʚʩʪʘʥʦʚʣʝʥʽ ʜʝʩʢʨʠʧʪʦʨʠ; 

¶ ʄʦʚʥʘ ʪʘ ʛʝʦʛʨʘʬʽʯʥʘ ʩʝʛʤʝʥʪʘʮʽʷ (ʢʨʘʾʥʠ ʜʞʝʨʝʣ, ʟʛʘʜʘʥʽ ʣʦʢʘʮʽʾ); 

¶ ɼʞʝʨʝʣʴʥʠʡ ʧʨʦʬʽʣʴ (ʥʘʡʤʝʥʫʚʘʥʥʷ ɿʄɯ, ʘʛʝʥʮʽʡ, ʦʬʽʮʽʡʥʠʭ 

ʧʦʨʪʘʣʽʚ); 

¶ ʇʝʨʩʦʥʘʣʽʾ ʪʘ ʽʤʝʥʦʚʘʥʽ ʩʫʪʥʦʩʪʽ ʟ ʪʝʢʩʪʽʚ ʜʦʢʫʤʝʥʪʽʚ; 

¶ ʊʦʥʘʣʴʥʽʩʪʴ ʜʦʢʫʤʝʥʪʽʚ (ʧʦʟʠʪʠʚʥʘ, ʥʝʡʪʨʘʣʴʥʘ, ʥʝʛʘʪʠʚʥʘ); 

¶ ʍʘʨʘʢʪʝʨʥʽ ʪʝʨʤʽʥʠ (ʩʣʦʚʘ ʟ ʥʘʡʚʠʱʦʶ ʯʘʩʪʦʪʥʽʩʪʶ ʫ ʚʠʙʽʨʮʽ); 

¶ ʊʝʭʥʽʯʥʽ ʤʝʪʨʠʢʠ: ʨʦʟʤʽʨ ʧʦʚʽʜʦʤʣʝʥʴ (ʤʘʣʠʡ/ʩʝʨʝʜʥʽʡ/ʚʝʣʠʢʠʡ), 
ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ (ʥʠʟʴʢʠʡ/ʩʝʨʝʜʥʽʡ/ʚʠʩʦʢʠʡ), ʱʦ ʚʘʞʣʠʚʦ 

ʜʣʷ ʚʽʜʙʦʨʫ ʘʥʘʣʽʪʠʯʥʠʭ ʟʚʽʪʽʚ, ʪʘʙʣʠʮʴ ʢʦʪʠʨʦʚʦʢ ʘʙʦ ʧʨʝʩ-ʨʝʣʽʟʽʚ. 



36 
 

ʄʝʭʘʥʽʟʤ ʜʠʥʘʤʽʯʥʦʛʦ ʫʪʦʯʥʝʥʥʷ ʚʠʙʽʨʢʠ 

ɻʦʣʦʚʥʘ ʧʝʨʝʚʘʛʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʨʪʨʝʪʘ ʧʦʣʷʛʘʻ ʚ ʡʦʛʦ 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ.  ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʢʣʘʜ ʚʠʙʽʨʢʠ 
ʙʝʟ ʨʫʯʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ ʩʠʥʪʘʢʩʠʩʫ ʟʘʧʠʪʫ: 

¶ ʆʜʥʦʝʪʘʧʥʝ ʫʪʦʯʥʝʥʥʷ: ʢʣʽʢ ʥʘ ʙʫʜʴ-ʷʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʚʪʦʤʘʪʠʯʥʦ 

ʜʦʧʦʚʥʶʻ ʧʦʰʫʢʦʚʠʡ ʟʘʧʠʪ ʚʽʜʧʦʚʽʜʥʠʤ ʬʽʣʴʪʨʦʤ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

¶ ɹʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʝ ʫʪʦʯʥʝʥʥʷ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ 
çANDè (ʧʝʨʝʪʠʥ ʤʥʦʞʠʥ) ʪʘ çNOTè (ʚʠʢʣʶʯʝʥʥʷ) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 
ʽʥʪʝʨʬʝʡʩʽ ʧʦʨʪʨʝʪʘ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʶʚʘʪʠ ʩʢʣʘʜʥʽ ʬʽʣʴʪʨʘʮʽʡʥʽ 

ʩʮʝʥʘʨʽʾ. 

¶ ʂʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʘʥʘʣʫ: ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʨʠʡʥʷʪʥʦʾ 
ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʧʘʨʘʤʝʪʨʠ ʧʦʪʦʯʥʦʛʦ ʧʦʨʪʨʝʪʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʷʢ ʧʨʦʬʽʣʴ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʘʥʘʣʫ.  

ɯʥʪʝʛʨʘʮʽʷ ʟ ʩʫʯʘʩʥʠʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ  (LLM, RAG, ʯʘʩʦʚʽ 

ʨʷʜʠ) 

ʋ ʛʽʙʨʠʜʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ InfoStream çɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪè ʚʠʩʪʫʧʘʻ 

ʢʨʠʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʷʢʦʩʪʽ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʶ ʜʘʥʠʭ ʫ ʐɯ-ʤʦʜʫʣʽ ʪʘ 
ʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ: 

¶ ɼʣʷ RAG-ʘʨʭʽʪʝʢʪʫʨʠ ï ʧʦʨʪʨʝʪ ʟʘʙʝʟʧʝʯʫʻ ʩʝʤʘʥʪʠʯʥʦ ʯʠʩʪʫ, 

ʚʝʨʠʬʽʢʦʚʘʥʫ ʚʠʙʽʨʢʫ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢ ʧʦʜʘʯʽ ʚ ʢʦʥʪʝʢʩʪʥʝ ʚʽʢʥʦ 

ʚʝʣʠʢʦʾ ʤʦʚʥʦʾ ʤʦʜʝʣʽ ʥʝʨʝʣʝʚʘʥʪʥʠʭ ʘʙʦ ʤʘʥʽʧʫʣʷʪʠʚʥʠʭ ʪʝʢʩʪʽʚ. 
ʄʝʪʘʜʘʥʽ ʧʦʨʪʨʝʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʬʽʣʴʪʨʽʚ ʜʞʝʨʝʣ 

ʪʘ ʪʝʤʘʪʠʯʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʟʚʽʪʽʚ ʪʘ 
ʛʘʨʘʥʪʫʻ  ʧʨʠʚôʷʟʢʫ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣ. 

¶ ɼʣʷ LLM-ʘʥʘʣʽʪʠʢʠ ʯʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʚʘʛʠ ʩʣʽʚ, ʧʝʨʩʦʥʘʣʽʡ ʪʘ 
ʨʫʙʨʠʢ ʩʣʫʛʫʶʪʴ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʪʦʥʢʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʤʧʪʽʚ, 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʩʫʪʥʦʩʪʝʡ (NER) ʪʘ ʦʮʽʥʢʠ ʪʦʥʘʣʴʥʦʩʪʽ. 

¶ ɼʣʷ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʪʨʝʪʘ ʫ ʯʘʩʽ  ʻ ʙʘʟʦʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʭʚʠʣʴʦʚʠʭ ʛʨʘʬʽʢʽʚ, ʜʝʪʝʢʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ, ʩʧʘʣʘʭʽʚ ʪʘ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ ʧʦʪʦʢʫ. ʇʦʨʪʨʝʪ ʟʘʙʝʟʧʝʯʫʻ ʪʝʤʧʦʨʘʣʴʥʫ 

ʨʦʟʤʽʪʢʫ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʇʨʘʢʪʠʯʥʠʡ ʩʮʝʥʘʨʽʡ ʪʘ ʽʥʪʝʨʬʝʡʩ 

ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʝʢʨʘʥ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ ʪʘ 

ʧʝʨʝʛʣʷʜʫ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʘʥʘʣʫ. ɺʽʥ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʣʦʛʽʯʥʽ ʙʣʦʢʠ, ʢʦʞʝʥ ʟ 
ʷʢʠʭ ʻ ʽʥʪʝʨʘʢʪʠʚʥʠʤ. ʊʠʧʦʚʠʡ ʨʦʙʦʯʠʡ ʮʠʢʣ ʚʠʛʣʷʜʘʻ ʪʘʢ:  

1) ʘʥʘʣʽʪʠʢ ʬʦʨʤʫʻ ʙʘʟʦʚʠʡ ʟʘʧʠʪ ʱʦʜʦ ʨʝʛʫʣʷʪʦʨʥʠʭ ʟʤʽʥ; 
2) ʩʠʩʪʝʤʘ ʚʠʜʘʻ ʚʠʙʽʨʢʫ; 

3) ʧʦʨʪʨʝʪ ʚʠʷʚʣʷʻ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʫ ʚʘʛʫ ʜʞʝʨʝʣ ʟ ʥʠʟʴʢʦʶ 
ʨʝʜʘʢʮʽʡʥʦʶ ʧʝʨʝʚʽʨʢʦʶ 



37 
 

4) ʘʥʘʣʽʪʠʢ ʚʠʢʣʶʯʘʻ ʾʭ ʯʝʨʝʟ çNOTè ʫ ʧʦʨʪʨʝʪʽ; 
5) ʟʘʣʠʰʘʻʪʴʩʷ ʚʝʨʠʬʽʢʦʚʘʥʝ ʷʜʨʦ, ʷʢʝ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʛʝʥʝʨʘʮʽʶ RAG-

ʟʚʽʪʫ, ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ ʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʥʝ ʣʠʰʝ ʧʝʨʝʣʽʢ ʜʦʢʫʤʝʥʪʽʚ, ʘ ʡ 
ʩʪʨʫʢʪʫʨʦʚʘʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʢʣʘʜ, ʜʞʝʨʝʣʴʥʫ ʙʘʟʫ, ʪʝʤʘʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʜʠʥʘʤʽʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 
ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʩʥʦʚʢʽʚ ʽ ʩʢʦʨʦʯʫʻ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʉʇʇʈ 

çɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪè ʧʦʻʜʥʫʻ ʢʣʘʩʠʯʥʫ ʣʽʥʛʚʦ-ʩʪʘʪʠʩʪʠʯʥʫ 

ʩʪʨʦʛʽʩʪʴ ʟ ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʛʥʫʯʢʽʩʪʶ. ɺʽʥ ʪʨʘʥʩʬʦʨʤʫʻ ʧʦʰʫʢ ʽʟ ʣʽʥʽʡʥʦʛʦ 
ʚʽʜʙʦʨʫ ʫ ʮʠʢʣʽʯʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʧʨʦʮʝʩ: ʟʘʧʠʪ Ÿ ʚʠʙʽʨʢʘ Ÿ ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʧʦʨʪʨʝʪʘ Ÿ ʜʠʥʘʤʽʯʥʝ ʫʪʦʯʥʝʥʥʷ Ÿ ʚʝʨʠʬʽʢʦʚʘʥʠʡ ʢʘʥʘʣ Ÿ ʧʦʜʘʣʴʰʘ ʐɯ-
ʘʥʘʣʽʪʠʢʘ. ʎʝʡ ʧʽʜʭʽʜ ʛʘʨʘʥʪʫʻ, ʱʦ ʢʦʞʝʥ ʝʪʘʧ ʤʦʥʽʪʦʨʠʥʛʫ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ 

ʢʨʠʪʝʨʽʷʤ ʨʝʣʝʚʘʥʪʥʦʩʪʽ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʘʥʘʣʽʪʠʯʥʦʾ ʨʦʙʦʪʠ. 

3.5. ʂʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨ 

ʂʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨ InfoStream ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʠʥʘʤʽʯʥʦʛʦ 
ʫʪʦʯʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʧʨʠʥʮʠʧ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

çʧʦʰʫʢʦʚʠʭ ʧʘʧʦʢè. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʪʠʯʥʠʭ ʨʫʙʨʠʢʘʪʦʨʽʚ ʘʙʦ ʬʽʢʩʦʚʘʥʠʭ 
ʦʥʪʦʣʦʛʽʡ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʫ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʧʠʪʫ, ʮʝʡ ʤʦʜʫʣʴ ʛʝʥʝʨʫʻ ʢʘʪʝʛʦʨʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʦʩʥʦʚʽ 
ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʢʫʤʝʥʪʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʩʠʩʪʝʤʦʶ ʥʘ ʧʝʨʰʦʤʫ 

ʝʪʘʧʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʪʨʘʥʩʬʦʨʤʫʻ ʧʦʰʫʢ ʟ ʣʽʥʽʡʥʦʾ ʧʨʦʮʝʜʫʨʠ ʚʽʜʙʦʨʫ ʫ 
ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʧʨʦʮʝʩ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʧʦʩʣʽʜʦʚʥʦ ʟʚʫʞʫʻ ʘʙʦ 

ʨʦʟʰʠʨʶʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʘʥʘʣ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʬʘʢʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ 
ʟʥʘʡʜʝʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʘ ʥʝ ʥʘ ʘʙʩʪʨʘʢʪʥʽ ʩʭʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʆʩʥʦʚʦʶ ʮʴʦʛʦ ʤʝʭʘʥʽʟʤʫ ʻ ʘʚʪʦʤʘʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʙʣʠʟʴʢʦʩʪʽ ʩʣʽʚ ʪʘ 
ʪʝʨʤʽʥʽʚ ʫ ʤʘʩʠʚʽ ʨʝʣʝʚʘʥʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʧʝʨʚʠʥʥʦʛʦ ʟʘʧʠʪʫ 
ʩʠʩʪʝʤʘ ʙʫʜʫʻ ʜʝʨʝʚʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʻ 

ʦʢʨʝʤʠʡ ʪʝʤʘʪʠʯʥʠʡ ʚʽʜʪʽʥʦʢ ʘʙʦ ʢʦʥʪʝʢʩʪʥʫ ʧʣʦʱʠʥʫ ʧʦʰʫʢʫ. ʅʘʧʨʠʢʣʘʜ, 
ʟʘ ʟʘʧʠʪʦʤ çʙʝʥʟʠʥè ʢʣʘʩʠʬʽʢʘʪʦʨ ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʩʬʦʨʤʫʚʘʪʠ ʛʽʣʢʠ, 

ʧʦʚôʷʟʘʥʽ ʟ çʮʽʥʘʤʠ ʥʘ ʧʘʣʠʚʦè, çʝʢʦʣʦʛʽʯʥʠʤʠ ʥʦʨʤʘʤʠè, çʣʦʛʽʩʪʠʢʦʶ ʪʘ 
ʧʦʩʪʘʚʢʘʤʠè, çʨʠʥʢʦʚʠʤʠ ʢʦʪʠʨʦʚʢʘʤʠè ʪʦʱʦ. ʂʦʞʥʘ ʪʘʢʘ ʛʽʣʢʘ ʚʠʩʪʫʧʘʻ ʷʢ 

çʧʦʰʫʢʦʚʘ ʧʘʧʢʘè ï ʜʠʥʘʤʽʯʥʠʡ ʬʽʣʴʪʨ, ʷʢʠʡ ʤʠʪʪʻʚʦ ʟʚʫʞʫʻ ʚʠʙʽʨʢʫ, 
ʜʦʜʘʶʯʠ ʜʦ ʧʦʪʦʯʥʦʛʦ ʟʘʧʠʪʫ ʥʦʚʽ ʩʝʤʘʥʪʠʯʥʽ ʦʙʤʝʞʝʥʥʷ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʨʫʯʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʫʥʠʢʥʫʪʠ ʩʠʪʫʘʮʽʡ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʟʥʘʻ ʪʦʯʥʠʭ ʬʦʨʤʫʣʶʚʘʥʴ, ʥʝ ʚʦʣʦʜʽʻ 

ʧʦʚʥʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʘʙʦ ʢʦʣʠ ʥʦʚʠʥʥʠʡ ʜʠʩʢʫʨʩ 
ʤʽʩʪʠʪʴ ʥʝʦʯʽʢʫʚʘʥʽ ʢʦʥʪʝʢʩʪʥʽ ʟʩʫʚʠ. 
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ʂʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨ (ʧʨʘʚʘ ʯʘʩʪʠʥʘ ʝʢʨʘʥʫ, 
ʯʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʨʪʨʝʪʫ) 

ɸʜʘʧʪʠʚʥʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʘ ʦʩʥʦʚʘ. ʄʝʭʘʥʽʟʤ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʣʽʥʛʚʦ-ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʯʘʩʪʦʪʠ ʩʧʽʣʴʥʦʾ 
ʧʦʷʚʠ ʪʝʨʤʽʥʽʚ, ʦʮʽʥʮʽ ʢʦʥʪʝʢʩʪʥʦʾ ʙʣʠʟʴʢʦʩʪʽ ʪʘ ʚʠʷʚʣʝʥʥʽ ʣʘʪʝʥʪʥʠʭ 

ʪʝʤʘʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʤʝʞʘʭ ʦʙʨʘʥʦʛʦ ʤʘʩʠʚʫ ʜʦʢʫʤʝʥʪʽʚ. ʉʠʩʪʝʤʘ ʥʝ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʽʢʩʦʚʘʥʽ ʰʘʙʣʦʥʠ; ʟʘʤʽʩʪʴ ʮʴʦʛʦ ʚʦʥʘ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ 

ʩʧʝʮʠʬʽʢʠ ʢʦʞʥʦʛʦ ʟʘʧʠʪʫ, ʤʦʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʯʘʩʦʚʦʛʦ ʟʨʽʟʫ. 
ɸʣʛʦʨʠʪʤʽʯʥʠʡ ʢʦʥʪʫʨ ʚʨʘʭʦʚʫʻ: 

¶ ʘʥʘʣʽʟ ʩʧʽʣʴʥʦʾ ʧʦʷʚʠ ʪʝʨʤʽʥʽʚ ï ʚʠʟʥʘʯʘʻ, ʷʢʽ ʩʣʦʚʘ ʥʘʡʯʘʩʪʽʰʝ 
ʟôʷʚʣʷʶʪʴʩʷ ʨʘʟʦʤ ʫ ʨʝʣʝʚʘʥʪʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʬʦʨʤʫʶʯʠ ʷʜʨʘ 

ʢʣʘʩʪʝʨʽʚ; 

¶ ʢʦʥʪʝʢʩʪʥʫ ʚʽʜʩʪʘʥʴ ï ʦʮʽʥʶʻ ʧʦʟʠʮʽʡʥʫ ʙʣʠʟʴʢʽʩʪʴ ʩʣʽʚ ʫ ʪʝʢʩʪʽ; 

¶ ʽ̒ʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ï ʙʫʜʫʻ ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʜʝʨʝʚʦ, ʜʝ ʢʦʞʝʥ 

ʥʘʩʪʫʧʥʠʡ ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʷʻ ʙʽʣʴʰ ʜʝʪʘʣʽʟʦʚʘʥʫ ʧʽʜʪʝʤʫ ʘʙʦ ʚʫʟʴʢʠʡ 
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ʢʦʥʪʝʢʩʪʥʠʡ ʟʨʽʟ. ɻʣʠʙʠʥʘ ʥʘʚʽʛʘʮʽʾ ʨʝʛʫʣʶʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʙʘʣʘʥʩ ʤʽʞ ʦʛʣʷʜʦʚʽʩʪʶ ʪʘ ʜʝʪʘʣʽʟʘʮʽʻʶ.  

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʩʮʝʥʘʨʽʡ ʨʦʙʦʪʠ. ʂʦʨʠʩʪʫʚʘʯ ʬʦʨʤʫʻ ʧʝʨʚʠʥʥʠʡ 

ʟʘʧʠʪ, ʧʽʩʣʷ ʯʦʛʦ ʥʘ ʝʢʨʘʥʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʧʦʰʫʢʫ ʪʘ 
ʚʽʟʫʘʣʽʟʦʚʘʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨ. ɸʥʘʣʽʪʠʢ ʤʦʞʝ: 

¶ ʦʛʣʷʜʘʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟʛʝʥʝʨʦʚʘʥʽ ʪʝʤʘʪʠʯʥʽ ʛʽʣʢʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʾʭ 
ʨʦʟʧʦʜʽʣ ʟʘ ʢʽʣʴʢʽʩʪʶ ʜʦʢʫʤʝʥʪʽʚ, ʤʦʚʦʶ, ʢʨʘʾʥʦʶ ʧʦʭʦʜʞʝʥʥʷ ʘʙʦ 
ʪʦʥʘʣʴʥʽʩʪʶ; 

¶ ʘʢʪʠʚʫʚʘʪʠ ʦʙʨʘʥʫ çʧʦʰʫʢʦʚʫ ʧʘʧʢʫè, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʜʘʻ 
ʚʽʜʧʦʚʽʜʥʽ ʪʝʨʤʽʥʠ ʘʙʦ ʢʦʥʪʝʢʩʪʥʽ ʦʙʤʝʞʝʥʥʷ ʜʦ ʧʦʪʦʯʥʦʛʦ ʟʘʧʠʪʫ; 

¶ ʚʠʢʣʶʯʘʪʠ ʥʝʨʝʣʝʚʘʥʪʥʽ ʢʣʘʩʪʝʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ çʅɯè, ʥʝ 
ʧʝʨʝʧʠʩʫʶʯʠ ʩʠʥʪʘʢʩʠʯʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʚʨʫʯʥʫ; 

¶ ʧʦʛʣʠʙʣʶʚʘʪʠʩʴ ʫ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʩʪʨʫʢʪʫʨʫ, ʧʝʨʝʭʦʜʷʯʠ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 
ʢʦʥʪʝʢʩʪʫ ʜʦ ʚʫʟʴʢʠʭ ʧʽʜʪʝʤ, ʘʙʦ ʧʦʚʝʨʪʘʪʠʩʴ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 
ʜʣʷ ʢʦʨʝʢʮʽʾ ʥʘʧʨʷʤʢʫ ʘʥʘʣʽʟʫ. 

ʂʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨ ʚʠʨʽʰʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʧʨʦʙʣʝʤʫ 
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ï ʨʦʟʨʠʚ ʤʽʞ ʬʦʨʤʘʣʴʥʠʤ ʟʘʧʠʪʦʤ ʽ ʬʘʢʪʠʯʥʦʶ 

ʩʝʤʘʥʪʠʢʦʶ ʟʥʘʡʜʝʥʦʛʦ ʤʘʩʠʚʫ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʘʨʭʽʪʝʢʪʫʨʠ InfoStream ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʩʪʫʧʘʻ ʤʽʩʪʢʦʤ ʤʽʞ 

ʢʣʘʩʠʯʥʦʶ ʙʫʣʝʚʦʶ ʣʦʛʽʢʦʶ ʪʘ ʩʝʤʘʥʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʦʜʫʣʷʤʠ ʥʦʚʦʛʦ 
ʧʦʢʦʣʽʥʥʷ. ʇʨʠʥʮʠʧʠ ʘʜʘʧʪʠʚʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʢʣʘʩʠʬʽʢʘʪʦʨʽ-

ʥʘʚʽʛʘʪʦʨʽ, ʩʪʘʣʠ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʽʥʪʝʛʨʘʮʽʾ LLM-
ʤʦʜʝʣʝʡ ʪʝʤʘʪʠʯʥʦʛʦ ʛʨʫʧʫʚʘʥʥʷ. 

3.6. ʊʠʧʦʚʽ ʩʮʝʥʘʨʽʾ ʧʦʰʫʢʫ 

ʊʠʧʦʚʽ ʩʮʝʥʘʨʽʾ ʧʦʰʫʢʫ ʚ InfoStream ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʧʝʢʪʨ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ, ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ 
ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʨʦʙʦʪʠ. ɺʦʥʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʟʘ ʧʨʠʥʮʠʧʦʤ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ. ʂʦʞʥʠʡ  ʩʮʝʥʘʨʽʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʙʽʥʘʮʽʾ ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʤʦʚʠ 
ʟʘʧʠʪʽʚ InfoReS ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʠʥʘʤʽʯʥʦʛʦ ʫʪʦʯʥʝʥʥʷ (ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʧʦʨʪʨʝʪ, ʢʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨ). ʋ ʧʦʪʦʯʥʽʡ ʩʠʩʪʝʤ ̔ʮʽ ʢʣʘʩʠʯʥʽ ʤʝʭʘʥʽʟʤʠ 
ʽʥʪʝʛʨʦʚʘʥʽ ʟ LLM-ʨʝʬʝʨʫʚʘʥʥʷʤ ʪʘ ʘʥʘʣʽʟʦʤ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʱʦ ʪʨʘʥʩʬʦʨʤʫʻ 

ʣʽʥʽʡʥʠʡ ʧʦʰʫʢ ʫ ʢʝʨʦʚʘʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʧʨʦʮʝʩ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʽʜʪʨʠʤʢʫ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʉʮʝʥʘʨʽʡ 1. ɼʦʚʛʦʩʪʨʦʢʦʚʠʡ ʛʘʣʫʟʝʚʠʡ ʪʘ ʨʠʥʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʄʝʪʘ: ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʘʥ ʛʘʣʫʟʽ, ʨʝʛʫʣʷʪʦʨʥʽ 

ʟʤʽʥʠ, ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ ʪʝʥʜʝʥʮʽʾ, ʩʪʨʫʢʪʫʨʥʽ ʟʨʫʰʝʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 
ʧʦʣʽ ʪʘ ʮʠʢʣʽʯʥʽʩʪʴ ʤʝʜʽʘʫʚʘʛʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ: ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʷ ʪʝʤʘʪʠʯʥʠʭ ʨʫʙʨʠʢ 

(ʥʘʧʨʠʢʣʘʜ, rubr02 ʜʣʷ ʙʘʥʢʽʚʩʴʢʦʾ ʩʬʝʨʠ ʘʙʦ rubr05 ʜʣʷ ʝʥʝʨʛʝʪʠʢʠ), 
ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʨʦʟʰʠʨʝʥʥʷ ʩʝʤʘʥʪʠʢʠ ʪʘ ʬʽʣʴʪʨʽʚ ʟʘ ʤʦʚʦʶ/ʢʨʘʾʥʦʶ. 
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ɿʘʧʠʪ ʤʘʻ ʰʠʨʦʢʫ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʪʦʤʫ ʧʝʨʚʠʥʥʘ ʚʠʙʽʨʢʘ ʧʦʪʨʝʙʫʻ 
ʜʠʥʘʤʽʯʥʦʛʦ ʫʪʦʯʥʝʥʥʷ ʯʝʨʝʟ çɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪè. 

ʇʨʠʢʣʘʜ ʟʘʧʠʪʫ: (ʙʘʥʢ | ʢʨʝʜʠʪ | ʣʽʟʠʥʛ | ʜʝʧʦʟʠʪ) & (ʨʝʛʫʣʶʚʘʥ | 
ʟʘʢʦʥʦʜʘʚ | ʥʙʫ | ʤʦʥʝʪʘʨʥ) ! (ʨʝʢʣʘʤ | ʘʢʮʽ | ʧʨʦʤʦ | ʟʥʠʞʢ) 

ɸʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ: ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʙʽʨʢʠ ʘʢʪʠʚʫʻʪʴʩʷ ʨʘʥʞʫʚʘʥʥʷ 

ʜʞʝʨʝʣ, ʛʝʦʛʨʘʬʽʾ, ʤʦʚ ʪʘ ʪʦʥʘʣʴʥʦʩʪʽ. ʂʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨ ʜʦʟʚʦʣʷʻ 
ʽʥʪʝʨʘʢʪʠʚʥʦ ʢʣʘʩʪʝʨʠʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʧʽʜʪʝʤʘʤʠ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʧʠʪʫ. ʅʘ ʦʩʥʦʚʽ ʚʽʜʽʙʨʘʥʦʛʦ ʤʘʩʠʚʫ ʛʝʥʝʨʫʶʪʴʩʷ 
ʘʚʪʦʤʘʪʠʯʥʽ ʜʘʡʜʞʝʩʪʠ ʪʘ ʩʶʞʝʪʥʽ ʣʘʥʮʶʞʢʠ. ʋ ʩʫʯʘʩʥʽʡ ʚʝʨʩʽʾ ʩʠʩʪʝʤʠ 

LLM ʚʠʢʦʥʫʻ ʩʝʤʘʥʪʠʯʥʝ ʛʨʫʧʫʚʘʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʘ ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ 
ʨʷʜʽʚ ʚʠʷʚʣʷʻ ʩʝʟʦʥʥʽ ʧʘʪʝʨʥʠ, ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʪʨʝʥʜʠ ʪʘ ʧʨʦʛʥʦʟʫʻ ʦʙʩʷʛ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ (ʧʦʥʘʜ 30 ʨʦʢʽʚ) ʟʘʙʝʟʧʝʯʫʻ 
ʚʽʜʪʚʦʨʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʟʨʽʟʽʚ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʉʮʝʥʘʨʽʡ 2. ɺʽʜʩʪʝʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙô̒ ʢʪʽʚ (ʢʦʥʢʫʨʝʥʪʠ, 
ʧʘʨʪʥʝʨʠ, ʙʨʝʥʜʠ, ʧʝʨʩʦʥʠ) 

ʄʝʪʘ: ʦʮʽʥʢʘ ʤʝʜʽʘ-ʧʨʠʩʫʪʥʦʩʪʽ, ʨʝʧʫʪʘʮʽʾ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ, 
ʨʝʘʢʮʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʘʙʦ ʧʘʨʪʥʝʨʩʴʢʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ: ʚʫʟʴʢʽ, ʪʦʯʥʽ ʟʘʧʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʝʨʘʪʦʨʽʚ 
ʪʦʯʥʦʛʦ ʚʭʦʜʞʝʥʥʷ (]), ʢʦʥʪʝʢʩʪʥʦʾ ʙʣʠʟʴʢʦʩʪʽ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʢʦʥʢʨʝʪʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ. ɺʘʞʣʠʚʝ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʦʬʽʮʽʡʥʠʭ ʧʨʝʩ-ʨʝʣʽʟʽʚ ʚʽʜ ʝʢʩʧʝʨʪʥʠʭ 
ʢʦʤʝʥʪʘʨʽʚ, ʘʥʘʣʽʪʠʯʥʠʭ ʦʛʣʷʜʽʚ ʪʘ ʥʦʚʠʥʥʦʛʦ ʰʫʤʫ. 

ʇʨʠʢʣʘʜ ʟʘʧʠʪʫ: ("ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʘʥʢ ʋʢʨʘʾʥʠ"] | "ʅɹʋ"] | ʥʙʫ]) & 
(ʨʽʰʝʥ | ʩʪʘʚʢʘ | ʽʥʬʣʷʮʽ | ʣʽʮʝʥʟʽ | ʰʪʨʘʬ) ! (ʢʦʥʢʫʨʩ | ʚʘʢʘʥʩ | ʪʝʥʜʝʨ) 

ɸʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ: ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʤʘʨʢʫʻ ʟʤʽʩʪʦʚʥʽ ʜʫʙʣʽ, 
ʨʘʥʞʫʻ ʪʦʥʘʣʴʥʽʩʪʴ ʣʝʢʩʠʢʠ ʪʘ ʚʽʜʦʢʨʝʤʣʶʻ ʧʝʨʚʠʥʥʽ ʧʫʙʣʽʢʘʮʽʾ ʚʽʜ 

ʨʝʪʨʘʥʩʣʷʮʽʡ. çɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪè ʜʦʟʚʦʣʷʻ ʚʽʜʬʽʣʴʪʨʫʚʘʪʠ 
ʥʠʟʴʢʦʷʢʽʩʥʽ ʘʙʦ ʤʘʨʛʽʥʘʣʴʥʽ ʜʞʝʨʝʣʘ, ʟʦʩʝʨʝʜʠʚʰʠʩʴ ʥʘ ʤʝʜʽʘ ʟ ʚʠʩʦʢʠʤ 

ʽʥʜʝʢʩʦʤ ʘʚʪʦʨʠʪʝʪʥʦʩʪʽ. ʉʠʩʪʝʤʘ ʬʦʨʤʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʤʝʜʽʘ-ʜʦʚʽʜʢʠ ʟ 
ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʧʝʨʰʦʜʞʝʨʝʣʦ, ʜʘʪʫ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʫʨʠʚʦʢ ʪʝʢʩʪʫ, ʱʦ ʫʩʫʚʘʻ 

ʨʠʟʠʢ çʛʘʣʶʮʠʥʘʮʽʡè ʐɯ ʪʘ ʨʦʙʠʪʴ ʤʘʪʝʨʽʘʣ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ 
ʟʚʽʪʽʚ, GR-ʢʦʤʫʥʽʢʘʮʽʡ ʘʙʦ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. 

ʉʮʝʥʘʨʽʡ 3. ʂʨʠʟʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʚʠʷʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʠʟʠʢʽʚ 

ʄʝʪʘ: ʦʧʝʨʘʪʠʚʥʝ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʪʘʢ, 

ʪʝʭʥʦʛʝʥʥʠʭ/ʩʦʮʽʘʣʴʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʘʙʦ ʨʘʧʪʦʚʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʽʥʽʮʽʘʪʠʚ ʜʣʷ 
ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʪʘ ʘʢʪʠʚʘʮʽʾ ʧʨʦʪʦʢʦʣʽʚ ʨʝʘʛʫʚʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ: ʤʘʢʩʠʤʘʣʴʥʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʝʞʠʤʫ çʉʶʞʝʪʠè, ʢʦʤʙʽʥʘʮʽʷ çʧʣʶʩ-ʩʣʦʚʥʠʢʽʚè (ʪʝʨʤʽʥʠ, ʱʦ 

ʩʠʛʥʘʣʽʟʫʶʪʴ ʧʨʦ ʢʨʠʟʫ: ʘʚʘʨʽʷ, ʢʦʥʬʣʽʢʪ, ʩʘʥʢʮʽʷ, ʚʽʜʢʣʶʯʝʥʥʷ, 
ʨʦʟʩʣʽʜʫʚʘʥʥʷ, ʩʢʘʥʜʘʣ) ʟ ʛʝʦʛʨʘʬʽʯʥʠʤʠ/ʛʘʣʫʟʝʚʠʤʠ ʬʽʣʴʪʨʘʤʠ. ɿʘʧʠʪʠ 
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ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʥʫ ʜʦʩʪʘʚʢʫ ʯʝʨʝʟ email-ʨʦʟʩʠʣʢʠ, RSS-ʧʦʪʦʢʠ 
ʘʙʦ ʚʝʙ-ʚʽʜʞʝʪʠ ʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʜʦ ʨʝʞʠʤʫ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʇʨʠʢʣʘʜ ʟʘʧʠʪʫ: (ʘʚʘʨ | ʧʦʞʝʞ | ʚʽʜʢʣʶʯʝʥ | ʟʘʪʨʠʤʢ | ʰʪʨʘʬ | ʢʦʥʬʽʩʢ) & 
(ʝʥʝʨʛʝʪ | ʽʥʬʨʘʩʪʨʫʢʪʫʨ | ʣʦʛʽʩʪʠʢ | ʬʽʥʘʥʩ) & country.ua 

ɸʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ: ʨʝʞʠʤ çʉʶʞʝʪʠè ʬʽʣʴʪʨʫʻ ʧʫʙʣʽʢʘʮʽʾ ʟʘ 

ʢʨʠʪʝʨʽʷʤʠ: ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʞʠʪʪʷ ʜʦʢʫʤʝʥʪʘ, ʣʝʢʩʠʯʥʘ ʙʣʠʟʴʢʽʩʪʴ ʜʦ 
ʣʦʢʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ, ʩʫʪʪʻʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʬʦʥʫ, ʥʘʷʚʥʽʩʪʴ ʩʠʛʥʘʣʥʠʭ ʪʝʨʤʽʥʽʚ, ʚʠʩʦʢʠʡ ʨʘʥʛ ʜʞʝʨʝʣʘ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʟʤʽʩʪʦʚʥʦʛʦ ʜʫʙʣʶʚʘʥʥʷ. ʍʚʠʣʴʦʚʠʡ ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʜʝʪʝʢʪʫʻ ʘʥʦʤʘʣʴʥʽ 

ʩʧʘʣʘʭʠ ʘʢʪʠʚʥʦʩʪʽ, ʚʽʜʦʢʨʝʤʣʶʶʯʠ ʦʨʛʘʥʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʜʽʾ ʚʽʜ ʰʪʫʯʥʦʛʦ 
ʥʘʛʥʽʪʘʥʥʷ. LLM-ʤʦʜʫʣʽ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʶʪʴ ʧʦʧʝʨʝʜʥʽ ʨʝʟʶʤʝ ʽʥʮʠʜʝʥʪʫ 

ʜʣʷ ʰʚʠʜʢʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʢʝʨʽʚʥʠʮʪʚʘ, ʘ RAG-ʘʨʭʽʪʝʢʪʫʨʘ ʛʘʨʘʥʪʫʻ, ʱʦ 
ʢʦʞʝʥ ʚʠʩʥʦʚʦʢ ʧʨʠʚô̫ ʟʘʥʠʡ ʜʦ ʚʝʨʠʬʽʢʦʚʘʥʦʛʦ ʧʝʨʰʦʜʞʝʨʝʣʘ. 

ʉʮʝʥʘʨʽʡ 4. ɺʽʜʩʪʝʞʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʦʜʽʡ, ʢʘʤʧʘʥʽʡ ʪʘ 
ʟʘʢʦʥʦʜʘʚʯʠʭ ʽʥʽʮʽʘʪʠʚ 

ʄʝʪʘ: ʤʦʥʽʪʦʨʠʥʛ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʢʨʝʤʦʾ ʧʦʜʽʾ (ʥʘʧʨʠʢʣʘʜ, ʚʠʭʦʜʫ 
ʧʨʦʜʫʢʪʫ, ʫʭʚʘʣʝʥʥʷ ʟʘʢʦʥʫ, ʧʨʦʚʝʜʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʬʦʨʫʤʫ, PR-ʢʘʤʧʘʥʽʾ) 

ʚʽʜ ʝʪʘʧʫ ʘʥʦʥʩʫ ʜʦ ʧʦʩʪ-ʝʬʝʢʪʽʚ ʪʘ ʩʫʩʧʽʣʴʥʦʛʦ ʨʝʟʦʥʘʥʩʫ. 
ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ: ʪʠʤʯʘʩʦʚʽ ʦʙʤʝʞʝʥʥʷ (ʽʥʪʝʨʬʝʡʩʥʠʡ ʢʘʣʝʥʜʘʨ ʘʙʦ 
ʜʘʪʦʚʽ ʪʝʨʤʠ ʫ ʬʦʨʤʘʪʽ ʈʈʈʈ.ʄʄ.ɼɼ), ʦʧʝʨʘʪʦʨʠ ʢʦʥʪʝʢʩʪʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ 

(~) ʜʣʷ ʬʽʢʩʘʮʽʾ ʪʦʯʥʠʭ ʬʦʨʤʫʣʶʚʘʥʴ, ʬʦʢʫʩʫʚʘʥʥʷ ʥʘ ʜʞʝʨʝʣʘʭ-ʽʥʩʘʡʜʝʨʘʭ 
ʪʘ ʦʬʽʮʽʡʥʠʭ ʢʘʥʘʣʘʭ ʢʦʤʫʥʽʢʘʮʽʾ. 

ʇʨʠʢʣʘʜ ʟʘʧʠʪʫ: (ʟʘʢʦʥ~ʮʠʬʨʦʚ | ʟʘʢʦʥʦʧʨʦʻʢʪ~ʜʽʜʞʠʪʘʣ | 
ʟʘʢʦʥʦʧʨʦʝʢʪ~ʮʠʬʨ) & (ʧʘʨʣʘʤʝʥʪ | ʢʦʤʽʪʝʪ | ʛʦʣʦʩʫʚʘʥ | ʯʠʪʘʥʥ) & 2026.05. 

ɸʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ: çɼʠʥʘʤʠʢʘ ʧʦʥʷʪʴè ʙʫʜʫʻ ʛʽʩʪʦʛʨʘʤʫ ʟʛʘʜʫʚʘʥʦʩʪʽ 
ʢʣʶʯʦʚʠʭ ʪʝʨʤʽʥʽʚ ʫ ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ, ʜʦʟʚʦʣʷʶʯʠ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʬʘʟʠ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʦʜʽʾ: ʘʥʦʥʩ Ÿ ʩʫʩʧʽʣʴʥʝ ʦʙʛʦʚʦʨʝʥʥʷ Ÿ ʫʭʚʘʣʝʥʥʷ Ÿ 
ʽʤʧʣʝʤʝʥʪʘʮʽʷ Ÿ ʦʮʽʥʢʘ ʥʘʩʣʽʜʢʽʚ. ʉʶʞʝʪʥʽ ʣʘʥʮʶʞʢʠ ʘʚʪʦʤʘʪʠʯʥʦ 

ʛʨʫʧʫʶʪʴ ʧʫʙʣʽʢʘʮʽʾ ʟʘ ʩʤʠʩʣʦʚʠʤʠ ʢʣʘʩʪʝʨʘʤʠ, ʘ LLM-ʟʚʽʪ ʬʦʨʤʫʻ 
ʭʨʦʥʦʣʦʛʽʯʥʫ ʘʥʘʣʽʪʠʯʥʫ ʜʦʚʽʜʢʫ ʟ ʧʦʩʠʣʘʥʥʷʤʠ ʥʘ ʦʩʥʦʚʥʽ ʨʽʰʝʥʥʷ ʪʘ 

ʨʝʘʢʮʽʾ ɿʄɯ, ʘ ʩʝʤʘʥʪʠʯʥʠʡ ʧʨʦʛʥʦʟ ʤʦʜʝʣʶʻ ʡʤʦʚʽʨʥʽ ʥʘʧʨʷʤʢʠ ʧʦʜʘʣʴʰʦʛʦ 
ʨʦʟʚʠʪʢʫ ʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʣʘʥʫʚʘʪʠ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʘʙʦ ʫʧʨʘʚʣʽʥʩʴʢʽ ʢʨʦʢʠ 
ʥʘ ʚʠʧʝʨʝʜʞʝʥʥʷ. 

ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʙʽʥʫʚʘʪʠ ʩʮʝʥʘʨʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ 
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. ʋʩʽ ʦʧʠʩʘʥʽ ʩʮʝʥʘʨʽʾ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʝʨʝʭʽʜ ʚʽʜ 

ʣʽʥʽʡʥʦʛʦ ʧʦʰʫʢʫ ʜʦ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʘʥʘʣʽʪʠʢʠ. ʂʣʘʩʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʫ, ʚʽʜʪʚʦʨʶʚʘʥʫ ʪʘ ʩʝʤʘʥʪʠʯʥʦ ʚʘʣʽʜʥʫ ʚʠʙʽʨʢʫ. 

ʉʫʯʘʩʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʫʣʽ  ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʚʽʜʽʙʨʘʥʽ ʜʘʥʽ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʽ 
ʽʥʩʘʡʪʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʚ ʢʦʥʪʫʨ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ. 
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ʗʢʱʦ ʢʣʘʩʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʤʦʚʠ ʟʘʧʠʪʽʚ, ʢʦʥʩʪʨʫʢʪʦʨʘ ʧʦʰʫʢʫ ʪʘ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʨʪʨʝʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴʦʚʘʥʫ, ʚʽʜʪʚʦʨʶʚʘʥʫ ʪʘ 

ʩʝʤʘʥʪʠʯʥʦ ʚʘʣʽʜʥʫ ʚʠʙʽʨʢʫ, ʪʦ ʩʫʯʘʩʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʫʣʽ ʪʨʘʥʩʬʦʨʤʫʶʪʴ 
ʮʝʡ ʤʘʩʠʚ ʜʘʥʠʭ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʽʥʩʘʡʪʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʥʪʫʨʽ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɸʨʭʽʪʝʢʪʫʨʘ 

InfoStream ʜʦʧʦʚʥʝʥʘ ʛʽʙʨʠʜʥʠʤ ʘʥʘʣʽʪʠʯʥʠʤ ʢʦʥʪʫʨʦʤ, ʱʦ ʧʦʻʜʥʫʻ 
ʧʝʨʝʚʽʨʝʥʽ ʘʣʛʦʨʠʪʤʠ ʪʝʢʩʪʦʚʦʾ ʘʥʘʣʽʪʠʢʠ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ 

ʤʦʜʝʣʝʡ, ʘʨʭʽʪʝʢʪʫʨʦʶ RAG ʪʘ ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʪʨʠ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʥʘʧʨʷʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʦʩʥʦʚʫ ʩʫʯʘʩʥʦʾ ʥʦʚʠʥʥʦʾ ʘʥʘʣʽʪʠʢʠ. 
ʇʦ-ʧʝʨʰʝ, ʽʥʪʝʛʨʘʮʽʷ LLM ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʷʢ ʘʚʪʦʥʦʤʥʘ ʛʝʥʝʨʘʮʽʷ ʪʝʢʩʪʽʚ, ʘ 

ʷʢ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ. ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʤʦʚʥʽ ʤʦʜʝʣʽ 
ʧʨʘʮʶʶʪʴ ʚʠʢʣʶʯʥʦ ʟ ʨʝʣʝʚʘʥʪʥʦʶ ʚʠʙʽʨʢʦʶ, ʚʽʜʽʙʨʘʥʦʶ ʟʘʩʦʙʘʤʠ 

ʢʣʘʩʠʯʥʦʛʦ ʷʜʨʘ InfoReS, ʱʦ ʛʘʨʘʥʪʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʤʽʥʽʤʽʟʫʻ 
ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ. ʇʦ-ʜʨʫʛʝ, ʘʨʭʽʪʝʢʪʫʨʘ RAG (Retrieval-

Augmented Generation) ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʩʪʘʥʜʘʨʪ 
ʚʝʨʠʬʽʢʦʚʘʥʦʩʪʽ ʐɯ-ʘʥʘʣʽʪʠʢʠ: ʢʦʞʝʥ ʟʛʝʥʝʨʦʚʘʥʠʡ ʚʠʩʥʦʚʦʢ, ʨʝʟʶʤʝ ʘʙʦ 

ʜʘʡʜʞʝʩʪ ʧʨʠʚô̫ ʟʫʻʪʴʩʷ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣʘ. ʇʦ-ʪʨʝʪʻ, ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 
ʪʨʘʥʩʬʦʨʤʫʻ ʢʣʘʩʠʯʥʽ ʛʽʩʪʦʛʨʘʤʠ ʜʠʥʘʤʽʢʠ ʧʦʥʷʪʴ ʫ ʽʥʪʝʨʘʢʪʠʚʥʽ 
ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʷʚʣʝʥʥʷ ʭʚʠʣʴʦʚʠʭ ʧʘʪʝʨʥʽʚ, ʘʥʦʤʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʧʘʣʘʭʽʚ, ʮʠʢʣʽʯʥʦʩʪʽ ʤʝʜʽʘʫʚʘʛʠ ʪʘ ʣʘʪʝʥʪʥʠʭ ʪʨʝʥʜʽʚ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʶ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʠʥʘʤʽʯʥʠʡ ʧʨʦʛʥʦʟ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʘ 
ʤʘʰʠʥʥʠʭ ʤʦʜʝʣʷʭ, ʱʦ ʦʮʽʥʶʶʪʴ ʡʤʦʚʽʨʥʽʩʪʴ ʟʤʽʥʠ ʦʙʩʷʛʫ ʧʦʪʦʢʫ, ʨʽʚʥʷ 

ʤʝʜʽʘ-ʨʝʟʦʥʘʥʩʫ ʘʙʦ ʚʠʥʠʢʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽʤʧʫʣʴʩʽʚ. ʉʝʤʘʥʪʠʯʥʠʡ 
ʧʨʦʛʥʦʟ, ʥʘʚʧʘʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʥʪʝʢʩʪʫʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ LLM ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʡʤʦʚʽʨʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʜʠʩʢʫʨʩʫ, ʦʯʽʢʫʚʘʥʠʭ ʨʝʘʢʮʽʡ 
ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʪʘ ʪʦʯʦʢ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʧʦʜʽʡ. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʧʽʜʭʦʜʽʚ 

ʧʝʨʝʚʦʜʠʪʴ ʤʦʥʽʪʦʨʠʥʛ ʽʟ ʨʝʞʠʤʫ ʨʝʘʢʪʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 
ʧʨʝʚʝʥʪʠʚʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ. 

4.1. ɸʚʪʦʤʘʪʠʯʥʝ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ ʛʝʥʝʨʘʮʽʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʨʝʟʶʤʝ 
ʩʶʞʝʪʽʚ 

ɸʚʪʦʤʘʪʠʯʥʝ ʨʝʬʝʨʫʚʘʥʥʷ ʤʘʩʠʚʽʚ ʥʦʚʠʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʻ ʦʜʥʠʤ ʽʟ 

ʛʦʣʦʚʥʠʭ  ʝʪʘʧʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʠʨʦʚʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʫ ʧʨʠʜʘʪʥʽ 
ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʘʡʪʠ.  

ʋ ʩʠʩʪʝʤʽ InfoStream ʮʷ ʬʫʥʢʮʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʛʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ, ʱʦ 
ʧʦʻʜʥʫʻ ʧʝʨʝʚʽʨʝʥʽ ʣʽʥʛʚʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ Text Mining ʽʟ ʩʫʯʘʩʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʘʨʭʽʪʝʢʪʫʨʦʶ RAG. ʊʘʢʠʡ 
ʩʠʤʙʽʦʟ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ, ʩʝʤʘʥʪʠʯʥʫ ʪʦʯʥʽʩʪʴ ʪʘ 

ʦʙʦʚôʷʟʢʦʚʫ ʚʝʨʠʬʽʢʘʮʽʶ ʢʦʞʥʦʛʦ ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʻ 
ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʢʦʥʪʫʨ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ. 
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ʏʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʝ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʜʘʡʜʞʝʩʪʽʚ 

ɯʩʪʦʨʠʯʥʦ ʷʜʨʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ ʚ InfoStream ʙʘʟʫʚʘʣʦʩʷ ʥʘ 

ʝʤʧʽʨʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʘʭ, ʟʘʢʣʘʜʝʥʠʭ ʚ ʘʨʭʽʪʝʢʪʫʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-
ʧʦʰʫʢʦʚʦʾ ʩʠʩʪʝʤʠ InfoReS. ɸʣʛʦʨʠʪʤ ʚʠʟʥʘʯʘʻ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʦʢʨʝʤʠʭ 
ʪʝʨʤʽʥʽʚ, ʨʝʯʝʥʴ, ʘʙʟʘʮʽʚ ʪʘ ʮʽʣʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʤʝʞʘʭ ʨʝʣʝʚʘʥʪʥʦʾ ʚʠʙʽʨʢʠ. 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʚʘʛ ʩʠʩʪʝʤʘ ʚʽʜʙʠʨʘʻ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʦ ʥʘʩʠʯʝʥʽ 
ʬʨʘʛʤʝʥʪʠ, ʬʦʨʤʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʜʘʡʜʞʝʩʪ, ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʣʶʯʘʻ 

ʟʤʽʩʪʦʚʥʽ ʜʫʙʣʽ ʪʘ  ʧʨʠʚôʷʟʫʻ ʢʦʞʝʥ ʬʨʘʛʤʝʥʪ ʜʦ ʜʘʪʠ ʧʫʙʣʽʢʘʮʽʾ ʪʘ 
ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʧʝʨʰʦʜʞʝʨʝʣʦ. ʎʝʡ ʧʽʜʭʽʜ ʛʘʨʘʥʪʫʻ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ, 

ʧʨʦʟʦʨʽʩʪʴ ʣʦʛʽʢʠ ʚʽʜʙʦʨʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ, ʟʘʣʠʰʘʶʯʠʩʴ 
ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʧʝʨʚʠʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʠʩʥʝʥʥʷ 

ʥʦʚʠʥʥʦʛʦ ʧʦʪʦʢʫ.  

 

ʄʝʥʶ ʪʨʘʜʠʮʽʡʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʨʝʞʠʤʽʚ Infostream: ʫ ʘʢʪʠʚʥʦʤʫ 
ʩʪʘʥʽ ʨʝʞʠʤ ʚʠʙʦʨʫ ʩʶʞʝʪʥʠʭ ʣʘʥʮʶʞʢʽʚ 

ɯʥʪʝʛʨʘʮʽʷ ʟ LLM  

ʉʫʯʘʩʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ InfoStream ʨʦʟʰʠʨʶʻ ʢʣʘʩʠʯʥʝ 
ʨʝʬʝʨʫʚʘʥʥʷ ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ. LLM ʥʝ ʟʘʤʽʥʶʶʪʴ 

ʧʦʰʫʢʦʚʝ ʷʜʨʦ, ʘ ʧʨʘʮʶʶʪʴ ʚʠʢʣʶʯʥʦ ʟ ʧʦʧʝʨʝʜʥʴʦ ʚʽʜʽʙʨʘʥʦʶ, 
ʬʽʣʴʪʨʦʚʘʥʦʶ ʪʘ ʩʝʤʘʥʪʠʯʥʦ ʚʘʣʽʜʥʦʶ ʚʠʙʽʨʢʦʶ. ʇʨʠ ʮʴʦʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ: 

¶ ʦʙôʻʜʥʘʥʥʷ ʨʦʟʨʽʟʥʝʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʯʽʪʢʦʶ ʭʨʦʥʦʣʦʛʽʻʶ, ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʤʠ ʟʚôʷʟʢʘʤʠ ʪʘ ʚʠʜʽʣʝʥʥʷʤ ʦʩʥʦʚʥʠʭ  ʧʦʜʽʡ; 

¶ ʚʠʪʷʛʥʝʥʥʷ ʩʫʪʥʦʩʪʝʡ ʪʘ ʢʦʥʪʝʢʩʪʫ ï ʘʚʪʦʤʘʪʠʯʥʝ ʤʘʨʢʫʚʘʥʥʷ 

ʧʝʨʩʦʥʘʣʽʡ, ʦʨʛʘʥʽʟʘʮʽʡ, ʣʦʢʘʮʽʡ, ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ 
ʩʝʤʘʥʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ; 

¶ ʦʮʽʥʢʘ ʝʤʦʮʽʡʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʘʛʠ ʬʨʘʛʤʝʥʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʽʜʦʢʨʝʤʠʪʠ ʬʘʢʪʦʣʦʛʽʯʥʝ ʷʜʨʦ ʚʽʜ ʢʦʤʝʥʪʘʨʽʚ, ʩʧʝʢʫʣʷʮʽʡ 
ʘʙʦ ʤʘʥʽʧʫʣʷʪʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

¶ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʛʝʥʝʨʘʮʽʶ ʨʝʟʶʤʝ ï ʬʦʨʤʫʚʘʥʥʷ ʫʥʽʬʽʢʦʚʘʥʠʭ ʟʚʽʪʽʚ ʟʘ 
ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʤʠ ʰʘʙʣʦʥʘʤʠ. 
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ɸʥʘʣʽʪʠʯʥʽ ʨʝʞʠʤʠ ʐɯ ʚ ʧʦʪʦʯʥʽʡ ʚʝʨʩʽʾ InfoStream 

ɸʨʭʽʪʝʢʪʫʨʘ RAG ʷʢ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʩʪʘʥʜʘʨʪ ʚʝʨʠʬʽʢʘʮʽʾ 

ʂʨʠʪʠʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʩʫʯʘʩʥʦʛʦ ʤʦʜʫʣʷ ʨʝʬʝʨʫʚʘʥʥʷ ʻ ʽʥʪʝʛʨʘʮʽʷ 
ʘʨʭʽʪʝʢʪʫʨʠ Retrieval-Augmented Generation (RAG). ɿʘʤʽʩʪʴ ʚʽʣʴʥʦʾ ʛʝʥʝʨʘʮʽʾ 
ʪʝʢʩʪʽʚ, ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʟʘ ʧʨʠʥʮʠʧʦʤ çʩʧʦʯʘʪʢʫ ʧʦʰʫʢ ï ʧʦʪʽʤ ʩʠʥʪʝʟ ï 

ʟʘʚʞʜʠ ʧʦʩʠʣʘʥʥʷè. ʂʦʞʝʥ ʘʙʟʘʮ ʘʙʦ ʚʠʩʥʦʚʦʢ ʫ ʟʛʝʥʝʨʦʚʘʥʦʤʫ ʨʝʟʶʤʝ 
ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʮʠʪʫʚʘʥʥʷʤ ʜʞʝʨʝʣʘ, ʜʘʪʠ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʦʨʠʛʽʥʘʣʴʥʦʛʦ 

ʫʨʠʚʢʘ ʪʝʢʩʪʫ. ʎʝ ʫʩʫʚʘʻ ʨʠʟʠʢ çʛʘʣʶʮʠʥʘʮʽʡè ʐɯ, ʨʦʙʠʪʴ ʨʝʟʫʣʴʪʘʪʠ 
ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʦʬʽʮʽʡʥʠʭ ʜʦʚʽʜʦʢ, ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ ʪʘ ʘʫʜʠʪʫ. 

 

 

ʊʝʤʘʪʠʯʥʠʡ ʜʘʡʜʞʝʩʪ, ʩʬʦʨʤʦʚʘʥʠʡ ʟʘ ʢʣʘʩʠʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 
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ʈʝʟʶʤʝ, ʩʬʦʨʤʦʚʘʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ LLM ʽ RAG-ʪʝʭʥʦʣʦʛʽʾ 

ʇʦʻʜʥʘʥʥʷ ʢʣʘʩʠʯʥʦʛʦ ʯʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʝʬʝʨʫʚʘʥʥʷ, LLM-

ʩʠʥʪʝʟʫ ʪʘ RAG-ʚʝʨʠʬʽʢʘʮʽʾ ʧʝʨʝʪʚʦʨʶʻ ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʶʤʝ ʟ 
ʪʝʭʥʽʯʥʦʾ ʫʪʠʣʽʪʠ ʚ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ʉʠʩʪʝʤʘ 

ʟʙʝʨʽʛʘʻ ʧʦʚʥʫ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʟʦʨʽʩʪʴ ʣʦʛʽʢʠ ʚʽʜʙʦʨʫ ʪʘ 
ʧʨʠʚôʷʟʢʫ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʽʛʽʻʥʠ, ʘʫʜʠʪʫ ʪʘ ʝʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 
ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʘʭ.  

4.2. RAG-ʘʨʭʽʪʝʢʪʫʨʘ ʚ InfoStream 

ɸʨʭʽʪʝʢʪʫʨʘ Retrieval-Augmented Generation ʫ ʩʠʩʪʝʤʽ InfoStream 

ʚʠʩʪʫʧʘʻ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʤʦʩʪʦʤ ʤʽʞ ʢʣʘʩʠʯʥʠʤ ʧʦʚʥʦʪʝʢʩʪʦʚʠʤ ʧʦʰʫʢʦʤ 
ʪʘ ʩʫʯʘʩʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʟʦʣʴʦʚʘʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʝʢʩʪʽʚ, ʢʦʣʠ ʤʦʜʝʣʴ ʩʧʠʨʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʥʘ ʩʚʦʾ 
ʚʥʫʪʨʽʰʥʽ ʧʘʨʘʤʝʪʨʠ, ʟʘʩʦʙʠ RAG ʧʨʠʤʫʩʦʚʦ çʟʘʟʝʤʣʶʶʪèɹ ʧʨʦʮʝʩ ʩʠʥʪʝʟʫ 

ʥʘ ʨʝʘʣʴʥʠʭ ʜʞʝʨʝʣʘʭ. ʋ ʢʦʥʪʝʢʩʪʽ ʥʦʚʠʥʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʮʝ ʦʟʥʘʯʘʻ 
ʧʝʨʝʭʽʜ ʚʽʜ ʘʙʩʪʨʘʢʪʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʜʦ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʚʽʜʦʢ, ʜʝ ʢʦʞʝʥ 

ʚʠʩʥʦʚʦʢ, ʜʘʪʘ, ʮʠʬʨʘ ʯʠ ʦʮʽʥʢʘ ʪʦʥʘʣʴʥʦʩʪʽ ʤʘʻ ʧʨʷʤʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫ 
ʧʝʨʰʦʜʞʝʨʝʣʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʪʨʘʥʩʬʦʨʤʫʻ ʐɯ ʟ ʽʥʩʪʨʫʤʝʥʪʫ ʪʚʦʨʯʦʾ ʛʝʥʝʨʘʮʽʾ 

ʚ ʽʥʩʪʨʫʤʝʥʪ ʚʝʨʠʬʽʢʦʚʘʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ 
ʽʥʪʝʛʨʘʮʽʾ ʚ ʢʦʥʪʫʨ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
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ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʢʦʥʪʫʨ RAG ʫ InfoStream 

Retrieval-Augmented Generation ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʪʨʠ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ, 

ʢʦʞʝʥ ʟ ʷʢʠʭ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʽʩʥʫʶʯʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ: 

1. Retrieval (ɺʽʜʙʽʨ ʢʦʥʪʝʢʩʪʫ): ʅʘ ʚʭʽʜ ʤʦʜʫʣʷ ʧʦʜʘʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪ 
ʨʦʙʦʪʠ ʢʣʘʩʠʯʥʦʛʦ ʧʦʰʫʢʦʚʦʛʦ ʷʜʨʘ InfoReS. ʂʦʨʠʩʪʫʚʘʯ ʬʦʨʤʫʻ 

ʟʘʧʠʪ ʤʦʚʦʶ ʩʠʩʪʝʤʠ, ʷʢʘ ʧʦʚʝʨʪʘʻ ʨʘʥʞʦʚʘʥʠʡ ʤʘʩʠʚ ʜʦʢʫʤʝʥʪʽʚ ʽʟ 
ʧʦʚʥʠʤʠ ʪʝʢʩʪʘʤʠ ʪʘ ʨʦʟʰʠʨʝʥʠʤʠ ʤʝʪʘʜʘʥʠʤʠ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ 

ʬʦʥʜ ʟʘʙʝʟʧʝʯʫʻ ʛʣʠʙʠʥʫ ʢʦʥʪʝʢʩʪʫ, ʘ ʤʝʭʘʥʽʟʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʚʠʷʚʣʝʥʥʷ ʟʤʽʩʪʦʚʥʠʭ ʜʫʙʣʽʚ ʛʘʨʘʥʪʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʫhʤʫ. 
2. Augmentation (ʇʽʜʛʦʪʦʚʢʘ ʢʦʥʪʝʢʩʪʫ): ɺʽʜʽʙʨʘʥʽ ʜʦʢʫʤʝʥʪʠ 

ʥʦʨʤʘʣʽʟʫʶʪʴʩʷ ʪʘ ʩʪʨʫʢʪʫʨʫʶʪʴʩʷ ʜʣʷ ʧʦʜʘʥʥʷ LLM. ʂʦʞʝʥ 
ʬʨʘʛʤʝʥʪ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʙʦʚôʷʟʢʦʚʠʤ ʥʘʙʦʨʦʤ ʤʝʪʘʜʘʥʠʭ. 

ʂʦʥʪʝʢʩʪ ʬʦʨʤʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʧʨʦʤʧʪʫ ʟ ʯʽʪʢʠʤʠ 
ʽʥʩʪʨʫʢʮʽʷʤʠ ʱʦʜʦ ʧʨʽʦʨʠʪʝʪʽʚ, ʭʨʦʥʦʣʦʛʽʾ ʪʘ ʦʙʤʝʞʝʥʴ ʥʘ ʛʝʥʝʨʘʮʽʶ. 

3. Generation (ʉʠʥʪʝʟ ʟʚʽʪʫ): ɺʝʣʠʢʘ ʤʦʚʥʘ ʤʦʜʝʣʴ ʦʙʨʦʙʣʷʻ 
ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʢʦʥʪʝʢʩʪ ʽ ʛʝʥʝʨʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʪʝʢʩʪ: 

ʨʝʟʶʤʝ ʩʶʞʝʪʫ, ʭʨʦʥʦʣʦʛʽʶ ʧʦʜʽʡ, ʦʮʽʥʢʫ ʤʝʜʽʘ-ʨʝʟʦʥʘʥʩʫ, 
ʚʠʪʷʛʥʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʽʰʝʥʴ ʯʠ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ, ʘʙʦ ʚʽʜʧʦʚʽʜʴ ʥʘ 
ʢʦʥʢʨʝʪʥʝ ʘʥʘʣʽʪʠʯʥʝ ʟʘʧʠʪʘʥʥʷ. 

ʂʦʥʪʝʢʩʪʫʘʣʽʟʘʮʽʷ ʧʦʰʫʢʫ 

ʋ ʢʣʘʩʠʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʰʫʢ ʟʘʚʝʨʰʫʻʪʴʩʷ ʚʠʜʘʯʝʶ ʩʧʠʩʢʫ 

ʜʦʢʫʤʝʥʪʽʚ. ʋ RAG-ʢʦʥʪʫʨʽ InfoStream ʧʦʰʫʢ ʩʪʘʻ ʧʝʨʰʦʶ ʣʘʥʢʦʶ 
ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʂʦʥʪʝʢʩʪʫʘʣʽʟʘʮʽʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʤʦʚʠ ʟʘʧʠʪʽʚ ʪʘ ʩʝʤʘʥʪʠʯʥʦʛʦ ʛʨʫʧʫʚʘʥʥʷ. ʅʘ ʚʭʽʜ LLM 
ʥʘʜʭʦʜʠʪʴ ʥʝ ʭʘʦʪʠʯʥʠʡ ʧʦʪʽʢ, ʘ ʪʝʤʘʪʠʯʥʦ ʦʜʥʦʨʽʜʥʠʡ, ʭʨʦʥʦʣʦʛʽʯʥʦ 

ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʪʘ ʤʝʪʘʜʘʥʠʤʠ ʟʙʘʛʘʯʝʥʠʡ ʢʦʨʧʫʩ. ʎʝ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʽ 
ʟʙʝʨʽʛʘʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ, ʨʦʟʨʽʟʥʷʪʠ ʧʝʨʚʠʥʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ 

ʢʦʤʝʥʪʘʨʽ, ʘ ʪʘʢʦʞ ʚʽʜʩʪʝʞʫʚʘʪʠ ʝʚʦʣʶʮʽʶ ʜʠʩʢʫʨʩʫ ʚ ʤʝʞʘʭ ʟʘʜʘʥʦʛʦ 
ʪʠʤʯʘʩʦʚʦʛʦ ʚʽʢʥʘ. 

ɺʝʨʠʬʽʢʘʮʽʷ ʜʞʝʨʝʣ ʪʘ ʦʙʦʚôʷʟʢʦʚʝ ʮʠʪʫʚʘʥʥʷ 

ɻʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʘʨʭʽʪʝʢʪʫʨʠ ʻ ʧʨʠʥʮʠʧ çʞʦʜʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʙʝʟ 
ʧʦʩʠʣʘʥʥʷè. ʂʦʞʝʥ ʘʙʟʘʮ, ʬʘʢʪ ʘʙʦ ʘʥʘʣʽʪʠʯʥʠʡ ʤʘʨʢʝʨ ʫ ʟʛʝʥʝʨʦʚʘʥʦʤʫ ʟʚʽʪʽ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʙʘʟʽ, ʜʘʪʫ 
ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʫʨʠʚʦʢ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʝʢʩʪʫ. ʎʝ ʧʝʨʝʪʚʦʨʶʻ ʐɯ-ʟʚʽʪ ʥʘ 

ʘʫʜʠʪʦʚʘʥʫ ʘʥʘʣʽʪʠʯʥʫ ʜʦʚʽʜʢʫ, ʧʨʠʜʘʪʥʫ ʜʣʷ ʦʬʽʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, 
ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ ʪʘ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ. ɿʘʚʜʷʢʠ ʟʙʝʨʝʞʝʥʥʶ ʧʦʚʥʠʭ 

ʪʝʢʩʪʽʚ ʫ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʬʦʥʜʽ, ʥʘʚʽʪʴ ʷʢʱʦ ʦʨʠʛʽʥʘʣʴʥʘ ʧʫʙʣʽʢʘʮʽʷ 
ʚʠʜʘʣʝʥʘ ʟ ʤʝʨʝʞʽ, ʾʾ ʟʤʽʩʪ ʪʘ ʢʦʥʪʝʢʩʪ ʟʘʣʠʰʘʶʪʴʩʷ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ 

ʚʘʣʽʜʘʮʽʾ. 



48 
 

 

ɸʥʘʣʽʪʠʯʥʠʡ ʨʝʞʠʤ çʇʨʷʤʘ ʤʦʚʘè ʟ ʚʝʨʽʬʽʢʘʮʽʻʶ ʚʠʩʥʦʚʢʽʚ ʯʝʨʝʟ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʝʨʰʦʜʞʝʨʝʣʘ 

 

 

ʄʽʥʽʤʽʟʘʮʽʷ çʛʘʣʶʮʠʥʘʮʽʡè ʐɯ 

ʇʨʦʙʣʝʤʘ ʛʝʥʝʨʘʮʽʾ ʥʝʧʝʨʝʚʽʨʝʥʠʭ ʜʘʥʠʭ ʚʠʨʽʰʫʻʪʴʩʷ ʥʘ ʢʽʣʴʢʦʭ ʨʽʚʥʷʭ: 

¶ ʆʙʤʝʞʝʥʥʷ ʢʦʥʪʝʢʩʪʫ: LLM ʦʪʨʠʤʫʻ ʽʥʩʪʨʫʢʮʽʶ ʛʝʥʝʨʫʚʘʪʠ ʚʽʜʧʦʚʽʜʴ 
ʚʠʢʣʶʯʥʦ ʥʘ ʦʩʥʦʚʽ ʥʘʜʘʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʊʚʝʨʜʞʝʥʥʷ, ʱʦ ʚʠʭʦʜʷʪʴ ʟʘ 
ʤʝʞʽ ʚʠʙʽʨʢʠ, ʤʘʨʢʫʶʪʴʩʷ ʷʢ çʥʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʞʝʨʝʣʘʤʠè. 

¶ ʇʨʠʤʫʩʦʚʘ ʘʪʨʠʙʫʮʽʷ: ɸʣʛʦʨʠʪʤ ʙʣʦʢʫʻ ʚʠʚʽʜ ʬʘʢʪʽʚ ʙʝʟ ʧʨʷʤʦʛʦ 
ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʜʝʢʩʦʚʘʥʠʡ ʜʦʢʫʤʝʥʪ. ʂʦʞʥʘ ʮʠʪʘʪʘ ʘʙʦ ʯʠʩʣʦʚʠʡ 
ʧʦʢʘʟʥʠʢ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʜʞʝʨʝʣʘ ʪʘ ʯʘʩʦʤ 

ʧʫʙʣʽʢʘʮʽʾ. 

¶ ʆʮʽʥʢʘ ʚʧʝʚʥʝʥʦʩʪʽ ʪʘ ʤʘʨʢʫʚʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ: ʗʢʱʦ ʤʦʜʝʣʴ ʥʝ 
ʟʥʘʭʦʜʠʪʴ ʜʦʩʪʘʪʥʴʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ, ʟʘʤʽʩʪʴ 
ʚʠʛʘʜʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʚʦʥʘ ʛʝʥʝʨʫʻ ʧʦʟʥʘʯʢʫ çʜʘʥʽ ʚʽʜʩʫʪʥʽ ʚ 

ʜʦʩʪʫʧʥʦʤʫ ʢʦʨʧʫʩʽè ʘʙʦ çʧʦʪʨʽʙʥʝ ʜʦʜʘʪʢʦʚʝ ʫʪʦʯʥʝʥʥʷ ʟʘʧʠʪʫè. 

ʇʦʻʜʥʘʥʥʷ ʢʣʘʩʠʯʥʦʾ ʪʦʯʥʦʩʪʽ InfoReS, ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ ʪʘ RAG-ʚʝʨʠʬʽʢʘʮʽʾ ʧʝʨʝʪʚʦʨʶʻ ʥʦʚʠʥʥʠʡ 
ʤʦʥʽʪʦʨʠʥʛ ʟ ʽʥʩʪʨʫʤʝʥʪʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʢʝʨʦʚʘʥʦʛʦ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʛʘʨʘʥʪʦʚʘʥʦʶ ʚʽʜʩʪʝʞʫʚʘʥʽʩʪʶ ʢʦʞʥʦʛʦ ʢʨʦʢʫ 
ʧʨʦʮʝʩʫ. ʎʝ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʧʨʦʛʥʦʟʥʦʛʦ 
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ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʘʡʪʽʚ ʫ ʢʦʥʪʫʨ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 
ʱʦ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ. 

4.3. ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 

ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʢʦʥʪʝʥʪ-ʤʦʥʽʪʦʨʠʥʛʫ ʥʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ 

ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʪʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʧʦʜʽʡ ʜʦ 
ʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɯʩʪʦʨʠʯʥʦ ʙʘʟʦʚʦʶ 

ʬʦʨʤʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʧʝʨʚʠʥʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ʩʠʩʪʝʤʽ InfoStream ʚʠʩʪʫʧʘʣʘ 
ʛʽʩʪʦʛʨʘʤʘ çɼʠʥʘʤʠʢʘ ʧʦʥʷʪʴè, ʱʦ ʙʫʜʫʚʘʣʘʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʧʦʰʫʢʫ ʟʘ 

ʤʥʦʞʠʥʦʶ ʟʘʧʠʪʽʚ ʽʟ ʬʽʢʩʘʮʽʻʶ ʢʽʣʴʢʦʩʪʽ ʧʫʙʣʽʢʘʮʽʡ ʟʘ ʟʘʜʘʥʠʤʠ 
ʪʠʤʯʘʩʦʚʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ. ʂʦʞʝʥ ʩʪʦʚʧʯʠʢ ʛʽʩʪʦʛʨʘʤʠ ʚʽʜʧʦʚʽʜʘʚ ʧʝʚʥʽʡ ʜʘʪʽ 

ʘʙʦ ʧʝʨʽʦʜʫ, ʙʫʚ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʚʠʙʽʨʢʫ ʜʦʢʫʤʝʥʪʽʚ ʪʘ 
ʜʦʟʚʦʣʷʚ ʦʧʝʨʘʪʠʚʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʫ ʟʛʘʜʫʚʘʥʦʩʪʽ ʢʣʶʯʦʚʠʭ ʪʝʨʤʽʥʽʚ, 

ʧʝʨʩʦʥʘʣʽʡ ʯʠ ʧʦʜʽʡ. ʎʝʡ ʢʣʘʩʠʯʥʠʡ ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʯʘʩʪʦʪʥʦʤʫ 
ʧʽʜʨʘʭʫʥʢʫ ʪʘ ʪʝʤʧʦʨʘʣʴʥʽʡ ʽʥʜʝʢʩʘʮʽʾ, ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 
ʚʽʟʫʘʣʴʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʘʥʘʣʽʪʠʢʘ. ʆʜʥʘʢ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʠʤʘʛʘʶʪʴ ʚʠʭʦʜʫ ʟʘ ʤʝʞʽ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ 
ʧʝʨʝʭʦʜʫ ʜʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʱʦ ʚʢʣʶʯʘʻ 

ʚʠʷʚʣʝʥʥʷ ʭʚʠʣʴʦʚʠʭ ʧʘʪʝʨʥʽʚ, ʜʝʪʝʢʮʽʶ ʘʥʦʤʘʣʽʡ ʪʘ ʜʝʢʦʤʧʦʟʠʮʽʶ 
ʮʠʢʣʽʯʥʦʩʪʽ. 

 

ɼʠʥʘʤʽʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʟʘ ʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ 

ɽʚʦʣʶʮʽʷ ʚʽʜ ʦʧʠʩʦʚʠʭ ʛʽʩʪʦʛʨʘʤ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʪʦʢʽʚ 

ʉʫʯʘʩʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ InfoStream ʪʨʘʥʩʬʦʨʤʫʻ ʩʠʨʫ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʘʪ ʧʫʙʣʽʢʘʮʽʡ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʯʘʩʦʚʠʡ ʨʷʜ ʰʣʷʭʦʤ 
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ʘʚʪʦʤʘʪʠʯʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ: ʫʩʫʥʝʥʥʷ ʩʝʟʦʥʥʠʭ ʟʩʫʚʽʚ ʜʞʝʨʝʣ, ʟʛʣʘʜʞʫʚʘʥʥʷ 
ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʝʡ ʩʢʘʥʫʚʘʥʥʷ, ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʘ ʦʙʩʷʛʦʤ ʱʦʜʝʥʥʦʛʦ ʪʨʘʬʽʢʫ ʪʘ 

ʥʦʨʤʫʚʘʥʥʷ ʯʘʩʪʦʪʥʦʩʪʽ ʧʦʥʷʪʴ ʜʦ ʽʥʜʝʢʩʫ ʤʝʜʽʘ-ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʅʘ ʮʴʦʤʫ 
ʧʽʜˇʨʫʥʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʪʘ ʤʘʰʠʥʥʽ ʤʝʪʦʜʠ, ʱʦ 
ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʣʘʪʝʥʪʥʽ ʩʪʨʫʢʪʫʨʠ ʥʦʚʠʥʥʦʛʦ ʧʦʪʦʢʫ, ʥʝʜʦʩʪʫʧʥʽ ʧʨʠ 

ʚʽʟʫʘʣʴʥʦʤʫ ʦʛʣʷʜʽ ʛʽʩʪʦʛʨʘʤ. ʂʦʞʥʘ ʪʦʯʢʘ ʨʷʜʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 
ʤʝʪʘʜʘʥʠʤʠ: ʢʽʣʴʢʽʩʪʴ ʫʥʽʢʘʣʴʥʠʭ ʜʞʝʨʝʣ, ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ, 

ʜʦʤʝʥʥʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ, ʦʮʽʥʢʘ ʪʦʥʘʣʴʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʘʛʘʪʦʚʠʤʽʨʥʽʩʪʴ 
ʘʥʘʣʽʟʫ. 

ɺʠʷʚʣʝʥʥʷ ʭʚʠʣʴʦʚʠʭ ʧʘʪʝʨʥʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʅʦʚʠʥʥʽ ʧʦʪʦʢʠ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʭʚʠʣʴʦʚʽʡ ʜʠʥʘʤʽʮʽ, ʜʝ ʢʦʞʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʦʜʽʷ ʧʨʦʭʦʜʠʪʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ: ʽʤʧʫʣʴʩ (ʧʦʷʚʘ ʧʝʨʚʠʥʥʦʛʦ 
ʧʦʚʽʜʦʤʣʝʥʥʷ) Ÿ ʝʢʩʧʦʥʝʥʮʽʡʥʝ ʟʨʦʩʪʘʥʥʷ (ʤʘʩʦʚʝ ʪʠʨʘʞʫʚʘʥʥʷ, ʢʦʤʝʥʪʘʨʽ, 

ʘʥʘʣʽʪʠʢʘ) Ÿ ʧʽʢ ʨʝʟʦʥʘʥʩʫ Ÿ ʩʧʘʜ (ʟʘʚʝʨʰʝʥʥʷ ʮʠʢʣʫ ʘʙʦ ʧʝʨʝʭʽʜ ʫ 
ʣʘʪʝʥʪʥʫ ʬʘʟʫ). ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʽʜʝʥʪʠʬʽʢʫʻ ʮʽ ʬʘʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʣʛʦʨʠʪʤʽʚ ʩʝʛʤʝʥʪʘʮʽʾ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʪʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ 
ʪʝʤʧʦʨʘʣʴʥʦʶ ʙʣʠʟʴʢʽʩʪʶ. ʍʚʠʣʴʦʚʽ ʧʘʪʝʨʥʠ ʜʦʟʚʦʣʷʶʪʴ: 

¶ ʚʽʜʨʽʟʥʷʪʠ ʽʟʦʣʴʦʚʘʥʽ ʧʦʜʽʾ ʚʽʜ ʨʝʟʦʥʘʥʩʥʠʭ ʤʝʜʽʘ-ʢʘʤʧʘʥʽʡ; 

¶ ʚʽʜʩʪʝʞʫʚʘʪʠ ʝʭʦ-ʝʬʝʢʪʠ ʪʘ ʚʪʦʨʠʥʥʽ ʭʚʠʣʽ ʦʙʛʦʚʦʨʝʥʥʷ; 

¶ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʮʠʢʣʫ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ 
ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ; 

¶ ʽʥʪʝʛʨʫʚʘʪʠ ʭʨʦʥʦʣʦʛʽʶ ʧʦʜʽʡ ʫ ʩʶʞʝʪʥʽ ʣʘʥʮʶʞʢʠ, ʜʝ ʢʦʞʝʥ ʩʝʛʤʝʥʪ 

ʚʽʜʧʦʚʽʜʘʻ ʦʢʨʝʤʽʡ ʭʚʠʣʽ ʤʝʜʽʘʫʚʘʛʠ. 

ʋ ʩʫʯʘʩʥʽʡ ʚʝʨʩʽʾ ʩʠʩʪʝʤʠ ʭʚʠʣʴʦʚʠʡ ʘʥʘʣʽʟ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʥʘ 
ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʘʰʙʦʨʜʘʭ. 

 

ʉʢʝʡʣʦʛʨʘʤʘ ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʨʽʚʥʦʤʽʨʥʦʛʦ ʪʨʝʥʜʫ 
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ɹʘʛʘʪʦʨʽʯʥʠʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ InfoStream ʩʪʚʦʨʶʻ ʫʥʽʢʘʣʴʥʫ 
ʝʤʧʽʨʠʯʥʫ ʙʘʟʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʮʠʢʣʽʚ. ʉʠʩʪʝʤʘ ʨʦʟʢʣʘʜʘʻ 

ʯʘʩʦʚʽ ʨʷʜʠ ʥʘ ʢʦʤʧʦʥʝʥʪʠ: ʪʨʝʥʜ (ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʥʘʧʨʷʤ), ʩʝʟʦʥʥʽʩʪʴ 
(ʨʽʯʥʽ/ʢʚʘʨʪʘʣʴʥʽ ʧʘʪʝʨʥʠ), ʮʠʢʣʽʯʥʽʩʪʴ (ʥʝʨʝʛʫʣʷʨʥʽ ʧʝʨʽʦʜʠʯʥʽ ʢʦʣʠʚʘʥʥʷ) 
ʪʘ ʰʫʤ.  

ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʥʝ ʽʩʥʫʻ ʽʟʦʣʴʦʚʘʥʦ; ʚʽʥ ʻ ʢʨʠʪʠʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 
ʛʽʙʨʠʜʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ: 

¶ ɿʚô̫ ʟʦʢ ʟ LLM: ʪʝʤʧʦʨʘʣʴʥʽ ʤʝʪʘʜʘʥʽ ʪʘ ʚʝʢʪʦʨʠ ʟʤʽʥʠ ʯʘʩʪʦʪʥʦʩʪʽ 
ʧʦʥʷʪʴ ʧʦʜʘʶʪʴʩʷ ʥʘ ʚʭʽʜ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʜʠʩʢʫʨʩʫ ʪʘ ʛʝʥʝʨʘʮʽʾ ʩʮʝʥʘʨʽʾʚ ʧʦʜʘʣʴʰʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ. 

¶ ɿʚô̫ ʟʦʢ ʟ RAG: ʢʦʞʝʥ ʛʨʘʬʽʢ, ʭʚʠʣʴʦʚʠʡ ʩʝʛʤʝʥʪ ʘʙʦ ʚʠʷʚʣʝʥʘ 
ʘʥʦʤʘʣʽʷ ʧʨʠʚ'ʷʟʫʻʪʴʩʷ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 
ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʛʣʠʙʠʥʥʦʾ ʧʝʨʝʚʽʨʢʠ ʧʝʨʰʦʜʞʝʨʝʣ. 

¶ ɿʚô̫ ʟʦʢ ʟ ʉʇʇʈ: ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʝʢʩʧʦʨʪʫʶʪʴʩʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʽ 

ʩʝʨʝʜʦʚʠʱʘ, ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʟʚʽʪʠ ʪʘ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʘʚʠʣ ʦʧʦʚʽʱʝʥʥʷ. 

 

 

ʉʢʝʡʣʦʛʨʘʤʘ ʢʦʨʝʣʷʮʽʾ ʜʠʥʘʤʽʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʟ 
ʰʘʙʣʦʥʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ 

ɯʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ ʥʘʜʘʻ ʘʥʘʣʽʪʠʢʫ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʫʯʥʦʾ ʢʦʨʝʢʮʽʾ 

ʤʦʜʝʣʝʡ, ʚʠʙʦʨʫ ʛʦʨʠʟʦʥʪʫ ʧʨʦʛʥʦʟʫ, ʥʘʢʣʘʜʘʥʥʷ ʧʦʜʽʻʚʠʭ ʤʘʨʢʝʨʽʚ  ʪʘ 
ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʡ ʷʢ ʰʘʙʣʦʥʽʚ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ ʪʘ ʾʭʥʶ ʘʜʘʧʪʘʮʽʶ ʜʦ 
ʩʧʝʮʠʬʽʢʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

4.4. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ  

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʦʚʠʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʻ 

ʣʦʛʽʯʥʠʤ ʟʘʚʝʨʰʝʥʥʷʤ ʘʥʘʣʽʪʠʯʥʦʛʦ ʢʦʥʪʫʨʫ ʤʦʥʽʪʦʨʠʥʛʫ. ʗʢʱʦ ʧʦʧʝʨʝʜʥʽ 
ʝʪʘʧʠ (ʧʦʰʫʢ, ʬʽʣʴʪʨʘʮʽʷ, ʨʝʬʝʨʫʚʘʥʥʷ, ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ) 



52 
 

ʪʨʘʥʩʬʦʨʤʫʚʘʣʠ ʭʘʦʪʠʯʥʠʡ ʧʦʪʽʢ ʜʘʥʠʭ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʪʘ ʚʝʨʠʬʽʢʦʚʘʥʫ 
ʚʠʙʽʨʢʫ, ʪʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʚʦʜʠʪʴ ʩʠʩʪʝʤʫ ʟ ʨʝʞʠʤʫ ʨʝʘʢʪʠʚʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʧʨʝʚʝʥʪʠʚʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ʋ ʘʨʭʽʪʝʢʪʫʨʽ 
InfoStream ʮʝʡ ʧʨʦʮʝʩ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʜʚʦʢʦʤʧʦʥʝʥʪʥʫ ʤʦʜʝʣʴ: 
ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʛʥʦʟ (ʢʽʣʴʢʽʩʥʠʡ, ʙʘʟʦʚʘʥʠʡ ʥʘ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʪʘ ʤʘʰʠʥʥʦʤʫ 

ʘʥʘʣʽʟʽ ʯʘʩʦʚʠʭ ʨʷʜʽʚ) ʪʘ ʩʝʤʘʥʪʠʯʥʠʡ ʧʨʦʛʥʦʟ (ʷʢʽʩʥʠʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 
ʢʦʥʪʝʢʩʪʫʘʣʴʥʽ ʪʘ ʣʦʛʽʢʦ-ʤʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ). ɰʭ 

ʽʥʪʝʛʨʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʦʮʽʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʘ 
ʡ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʜʠʩʢʫʨʩʫ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɼʠʥʘʤʽʯʥʠʡ ʧʨʦʛʥʦʟ ʦʙʩʷʛʫ ʧʦʪʦʢʫ 

ʌʫʥʜʘʤʝʥʪʦʤ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫ ʚʠʩʪʫʧʘʻ ʢʣʘʩʠʯʥʠʡ ʤʦʜʫʣʴ 
çɼʠʥʘʤʽʢʘ ʧʦʥʷʪʴè, ʨʦʟʰʠʨʝʥʠʡ ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. 

ʉʠʩʪʝʤʘ ʘʛʨʝʛʫʻ ʭʨʦʥʦʣʦʛʽʯʥʽ ʤʝʪʘʜʘʥʽ: ʯʘʩʪʦʪʥʽʩʪʴ ʟʛʘʜʫʚʘʥʴ ʢʣʶʯʦʚʠʭ 
ʪʝʨʤʽʥʽʚ, ʘʢʪʠʚʥʽʩʪʴ ʜʞʝʨʝʣ, ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ, ʪʦʥʘʣʴʥʽʩʪʴ ʪʘ 

ʦʙʩʷʛ ʧʫʙʣʽʢʘʮʽʡ ʫ ʟʘʜʘʥʦʤʫ ʪʝʤʧʦʨʘʣʴʥʦʤʫ ʽʥʪʝʨʚʘʣʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 
ʩʪʘʪʠʯʥʠʭ ʛʽʩʪʦʛʨʘʤ, ʱʦ ʚʽʜʦʙʨʘʞʘʣʠ ʣʠʰʝ ʬʘʢʪʠ ʤʠʥʫʣʠʭ ʧʦʜʽʡ, ʩʫʯʘʩʥʠʡ 

ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ ʟʘʩʪʦʩʦʚʫʻ ʜʝʢʦʤʧʦʟʠʮʽʶ ʨʷʜʽʚ, ʚʠʷʚʣʝʥʥʷ ʩʝʟʦʥʥʦʩʪʽ ʪʘ 
ʪʨʝʥʜʽʚ, ʘ ʪʘʢʦʞ ʘʣʛʦʨʠʪʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʤʝʪʦʜʦʤ N-ʛʨʘʤ 
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ʍʚʠʣʴʦʚʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʤʘʪʠʢʠ 

ʉʝʤʘʥʪʠʯʥʠʡ ʧʨʦʛʥʦʟ ʨʦʟʚʠʪʢʫ ʪʝʥʜʝʥʮʽʡ 

ʗʢʱʦ ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʛʥʦʟ ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʟʘʧʠʪʘʥʥʷ çʩʢʽʣʴʢʠ ʪʘ ʢʦʣʠ?è, 

ʪʦ ʩʝʤʘʥʪʠʯʥʠʡ ʧʨʦʛʥʦʟ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ çʱʦ ʩʘʤʝ ʪʘ ʢʫʜʠ?è. ɺʝʣʠʢʽ ʤʦʚʥʽ 
ʤʦʜʝʣʽ, ʽʥʪʝʛʨʦʚʘʥʽ ʚ InfoStream, ʘʥʘʣʽʟʫʶʪʴ ʥʝ ʣʠʰʝ ʯʘʩʪʦʪʥʽʩʪʴ ʪʝʨʤʽʥʽʚ, ʘ ʡ 

ʾʭʥʽʡ ʢʦʥʪʝʢʩʪ, ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ, ʪʦʥʘʣʴʥʽ ʟʩʫʚʠ ʪʘ ʣʘʪʝʥʪʥʽ 
ʪʝʤʘʪʠʯʥʽ ʢʣʘʩʪʝʨʠ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʦʙʨʦʙʢʠ ʬʦʨʤʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʥʘ ʢʘʨʪʠʥʘ 
ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʦʜʽʾ ʘʙʦ ʛʘʣʫʟʝʚʦʛʦ ʜʠʩʢʫʨʩʫ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ LLM-ʧʨʦʛʥʦʟʫʚʘʥʥʷ: 

¶ ʂʦʥʪʝʢʩʪʫʘʣʴʥʝ ʟʽʩʪʘʚʣʝʥʥʷ: ʄʦʜʝʣʴ ʧʦʨʽʚʥʶʻ ʧʦʪʦʯʥʠʡ ʩʪʘʥ 

ʜʠʩʢʫʨʩʫ ʟ ʽʩʪʦʨʠʯʥʠʤʠ ʘʥʘʣʦʛʘʤʠ ʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ, 

ʚʠʷʚʣʷʶʯʠ ʧʦʚʪʦʨʶʚʘʥʽ ʩʮʝʥʘʨʽʾ. 
¶ ɻʝʥʝʨʘʮʽʷ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ: LLM ʬʦʨʤʫʻ ʜʝʢʽʣʴʢʘ ʡʤʦʚʽʨʥʠʭ 

ʚʝʢʪʦʨʽʚ ʟ ʦʧʠʩʦʤ ʦʯʽʢʫʚʘʥʠʭ ʧʦʜʽʡ, ʧʦʪʝʥʮʽʡʥʠʭ ʫʯʘʩʥʠʢʽʚ, ʪʦʯʦʢ 
ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʪʝʤ ʪʘ ʤʦʞʣʠʚʠʭ ʤʝʜʽʘ-ʥʘʨʘʪʠʚʽʚ. 

¶ ʉʝʤʘʥʪʠʯʥʝ ʨʘʥʞʫʚʘʥʥʷ ʪʝʥʜʝʥʮʽʡ: ʄʦʜʝʣʴ ʦʮʽʥʶʻ ʩʪʽʡʢʽʩʪʴ 

ʜʠʩʢʫʨʩʫ, ʡʤʦʚʽʨʥʽʩʪʴ ʡʦʛʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʨʝʛʫʣʷʪʦʨʥʝ ʨʽʰʝʥʥʷ, 
ʨʠʥʢʦʚʠʡ ʽʤʧʫʣʴʩ ʘʙʦ ʩʫʩʧʽʣʴʥʠʡ ʨʝʟʦʥʘʥʩ. 

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ RAG-ʚʝʨʠʬʽʢʘʮʽʻʶ: ʂʦʞʝʥ ʧʨʦʛʥʦʟʥʠʡ ʩʮʝʥʘʨʽʡ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʨʠʚôʷʟʫʻʪʴʩʷ ʜʦ ʽʥʜʝʢʩʦʚʘʥʠʭ ʜʞʝʨʝʣ, ʝʢʩʧʝʨʪʥʠʭ 

ʢʦʤʝʥʪʘʨʽʚ ʘʙʦ ʥʦʨʤʘʪʠʚʥʠʭ ʪʝʢʩʪʽʚ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʽʣʴʥʫ 
ʩʧʝʢʫʣʷʮʽʶ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʧʨʦʟʦʨʽʩʪʴ.  

ʉʠʤʙʽʦʟ ʜʠʥʘʤʽʯʥʦʛʦ ʪʘ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʋ ʧʨʘʢʪʠʯʥʽʡ ʘʥʘʣʽʪʠʮʽ ʮʽ ʜʚʘ ʢʦʥʪʫʨʠ ʥʝ ʧʨʘʮʶʶʪʴ ʽʟʦʣʴʦʚʘʥʦ. ɰʭʥʷ 

ʽʥʪʝʛʨʘʮʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʻʜʠʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʧʨʦʮʝʩ: 
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1. ʉʠʛʥʘʣʴʥʘ ʬʘʟʘ: ɼʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʬʽʢʩʫʻ ʘʥʦʤʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ 

ʦʙʩʷʛʫ ʧʦʪʦʢʫ ʘʙʦ ʟʤʽʥʫ ʮʠʢʣʽʯʥʦʩʪʽ, ʛʝʥʝʨʫʶʯʠ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ 

ʡʤʦʚʽʨʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʽʤʧʫʣʴʩ. 
2. ʂʦʥʪʝʢʩʪʫʘʣʴʥʘ ʬʘʟʘ: LLM-ʤʦʜʫʣʴ ʘʥʘʣʽʟʫʻ ʩʝʤʘʥʪʠʯʥʠʡ ʩʢʣʘʜ 

ʥʦʚʦʛʦ ʧʦʪʦʢʫ, ʚʠʷʚʣʷʻ ʦʩʥʦʚʥʽ ʩʫʪʥʦʩʪʽ, ʪʦʥʘʣʴʥʽ ʟʩʫʚʠ ʪʘ ʬʦʨʤʫʻ 

ʧʝʨʚʠʥʥʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʜʽʾ. 
3. ɺʝʨʠʬʽʢʘʮʽʡʥʘ ʬʘʟʘ: RAG-ʘʨʭʽʪʝʢʪʫʨʘ ʧʝʨʝʚʽʨʷʻ ʟʛʝʥʝʨʦʚʘʥʽ 

ʚʠʩʥʦʚʢʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʥʜʝʢʩʦʚʘʥʠʤ ʜʞʝʨʝʣʘʤ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʤ 
ʘʥʘʣʦʛʘʤ ʪʘ ʝʢʩʧʝʨʪʥʠʤ ʦʮʽʥʢʘʤ. 

4. ɯʥʪʝʛʨʘʮʽʡʥʘ ʬʘʟʘ: ʈʝʟʫʣʴʪʘʪʠ ʧʦʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ 

ʘʥʘʣʽʪʠʯʥʦʾ ʜʦʚʽʜʢʠ ʟ ʧʨʦʛʥʦʟʥʠʤʠ ʤʝʪʨʠʢʘʤʠ, ʩʮʝʥʘʨʽʷʤʠ ʨʦʟʚʠʪʢʫ 

ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʜʣʷ ʉʇʇʈ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʪʨʘʥʩʬʦʨʤʫʻ ʤʦʥʽʪʦʨʠʥʛ ʟ ʽʥʩʪʨʫʤʝʥʪʫ ʬʽʢʩʘʮʽʾ ʬʘʢʪʽʚ ʫ 

ʩʠʩʪʝʤʫ ʧʝʨʝʜʙʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʥʪʫʨʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʇʨʦʛʥʦʟʥʽ ʤʦʜʫʣʽ InfoStream ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʯʝʨʝʟ ʢʽʣʴʢʘ 
ʩʪʘʥʜʘʨʪʥʠʭ ʩʮʝʥʘʨʽʾʚ: 

¶ ʂʨʠʟʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ: ʦʧʝʨʘʪʠʚʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʩʰʪʘʙʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʦʜʽʾ, ʡʤʦʚʽʨʥʦʩʪʽ ʤʝʜʽʘ-ʨʝʟʦʥʘʥʩʫ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʨʝʘʢʮʽʾ. 
¶ ʈʝʛʫʣʷʪʦʨʥʠʡ ʘʥʘʣʽʟ: ʩʝʤʘʥʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʢʮʽʾ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʥʘ ʟʘʢʦʥʦʜʘʚʯʽ ʽʥʽʮʽʘʪʠʚʠ, ʧʨʦʛʥʦʟ ʪʝʨʤʽʥʽʚ ʫʭʚʘʣʝʥʥʷ 

ʨʽʰʝʥʴ ʪʘ ʦʯʽʢʫʚʘʥʠʭ ʧʫʙʣʽʯʥʠʭ ʥʘʨʘʪʠʚʽʚ. 
¶ ʈʠʥʢʦʚʘ ʪʘ ʢʦʥʢʫʨʝʥʪʥʘ ʘʥʘʣʽʪʠʢʘ: ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʛʥʦʟ ʤʝʜʽʘ-

ʘʢʪʠʚʥʦʩʪʽ ʢʦʥʢʫʨʝʥʪʽʚ, ʩʝʤʘʥʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʟʘʧʫʩʢʫ 
ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʘʙʦ ʟʤʽʥʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. 

¶ ɸʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʢʦʨʠʩʪʘʥʥʷ 30-ʨʽʯʥʦʛʦ ʘʨʭʽʚʫ ʜʣʷ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʤʦʜʝʣʝʡ, ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟ ʱʦʜʦ ʮʠʢʣʽʯʥʦʩʪʽ ʜʠʩʢʫʨʩʽʚ 
ʪʘ ʚʘʣʽʜʘʮʽʾ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʪʝʥʜʝʥʮʽʡ. 
ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʛʦʨʠʟʦʥʪ ʧʨʦʛʥʦʟʫ, ʚʘʛʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʥʘʤʽʯʥʠʭ ʪʘ ʩʝʤʘʥʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʫʚʘʪʠ 
ʨʝʞʠʤ çʝʢʩʧʝʨʪʥʦʛʦ ʟʘʪʚʝʨʜʞʝʥʥʷè, ʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʟʛʝʥʝʨʦʚʘʥʽ ʩʮʝʥʘʨʽʾ 

ʚʘʣʽʜʫʶʪʴʩʷ ʘʥʘʣʽʪʠʢʦʤ ʧʝʨʝʜ ʬʽʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ.  
ʇʦʧʨʠ ʚʠʩʦʢʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʤʘʻ ʧʨʠʨʦʜʥʽ ʦʙʤʝʞʝʥʥʷ: ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʧʦʜʽʾ, ʨʘʧʪʦʚʽ ʟʤʽʥʠ 
ʨʝʜʘʢʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ ʜʞʝʨʝʣ, ʤʘʥʽʧʫʣʷʪʠʚʥʽ ʢʘʤʧʘʥʽʾ ʘʙʦ ʪʝʭʥʽʯʥʽ ʟʙʦʾ ʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʤʝʨʝʞʽ. ʊʦʤʫ ʩʠʩʪʝʤʘ InfoStream ʟʘʩʪʦʩʦʚʫʻ ʧʨʠʥʮʠʧʠ 
ʦʙʝʨʝʞʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ: ʦʙʦʚôʷʟʢʦʚʝ ʧʦʜʘʥʥʷ ʽʥʪʝʨʚʘʣʴʥʠʭ ʦʮʽʥʦʢ ʟʘʤʽʩʪʴ 

ʪʦʯʢʦʚʠʭ ʧʨʦʛʥʦʟʽʚ, ʤʘʨʢʫʚʘʥʥʷ ʨʽʚʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʤʦʜʝʣʽ, ʧʨʦʟʦʨʽʩʪʴ ʣʦʛʽʢʠ 
ʛʝʥʝʨʘʮʽʾ ʪʘ ʥʝʟʤʽʥʥʘ ʧʨʠʚôʷʟʢʘ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣ. ʇʨʦʛʥʦʟ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ 

ʷʢ ʙʝʟʟʘʧʝʨʝʯʥʠʡ ʬʘʢʪ, ʘ ʷʢ ʘʥʘʣʽʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ, ʱʦ ʧʦʪʨʝʙʫʻ ʝʢʩʧʝʨʪʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʧʦʩʪʽʡʥʦʾ ʢʘʣʽʙʨʫʚʘʥʥʷ ʥʘ 
ʦʩʥʦʚʽ ʥʦʚʠʭ ʜʘʥʠʭ.  
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ʗʢʱʦ ʧʦʧʝʨʝʜʥʽ ʨʦʟʜʽʣʠ ʨʦʟʢʨʠʣʠ ʘʨʭʽʪʝʢʪʫʨʥʽ ʦʩʥʦʚʠ ʩʠʩʪʝʤʠ, 
ʢʣʘʩʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʧʦʰʫʢʫ ʪʘ ʩʫʯʘʩʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʫʣʽ (LLM, RAG, 

ʯʘʩʦʚʽ ʨʷʜʠ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ), ʪʦ ʪʫʪ ʬʦʢʫʩ ʟʤʽʱʫʻʪʴʩʷ ʥʘ ʧʨʠʢʣʘʜʥʫ 
ʽʥʪʝʛʨʘʮʽʶ: ʷʢ ʧʝʨʝʪʚʦʨʠʪʠ ʚʽʜʽʙʨʘʥʽ, ʚʝʨʠʬʽʢʦʚʘʥʽ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʥʘ 
ʫʧʨʘʚʣʽʥʩʴʢʽ ʽʥʩʘʡʪʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. 

ʋ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʬʦʨʤʘʮʽʡʥʘ ʮʽʥʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ 

ʦʙʩʷʛʦʤ ʟʽʙʨʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʟʜʘʪʥʽʩʪʶ ʩʠʩʪʝʤʠ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʾʭ ʫ 
ʚʽʜʪʚʦʨʶʚʘʥʽ, ʘʫʜʠʪʦʚʘʥʽ ʪʘ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. ʉʘʤʝ 

ʪʦʤʫ ʨʦʟʜʽʣ ʧʦʙʫʜʦʚʘʥʦ ʥʘʚʢʦʣʦ ʻʜʠʥʦʛʦ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʣʘʥʮʶʞʢʘ: ʚʽʜ 
ʩʠʨʠʭ ʥʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ, ʯʝʨʝʟ ʩʝʤʘʥʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʜʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʚʽʜʦʢ  ʪʘ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʚ ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʠʩʪʝʤʠ. 
ʂʦʞʝʥ ʝʪʘʧ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʣʛʦʨʠʪʤʘʤʠ ʪʘ ʩʮʝʥʘʨʽʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʨʝʘʣʴʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ,  ʢʨʠʟʦʚʠʭ ʪʘ ʨʠʥʢʦʚʠʭ ʢʦʥʪʝʢʩʪʘʭ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʥʘʣʽʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʬʦʨʤʘʪ, ʟʨʦʟʫʤʽʣʠʡ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʰʘʙʣʦʥʠ ʜʦʚʽʜʦʢ, 
ʦʙʦʚô̫ ʟʢʦʚʘ ʧʨʠʚô̫ ʟʢʘ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣ, ʨʦʟʨʽʟʥʝʥʥʷ ʩʠʛʥʘʣʽʚ ʪʘ ʰʫʤʫ, ʦʮʽʥʢʘ 

ʚʧʣʠʚʫ ʤʝʜʽʘ-ʭʚʠʣʴ ʥʘ ʮʽʣʴʦʚʽ ʦʙô̒ ʢʪʠ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ 
ʦʧʝʨʘʮʽʡ ʙʝʟ ʚʪʨʘʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʧʨʦʟʦʨʦʩʪʽ.  

5.1. ʊʨʘʥʩʬʦʨʤʘʮʽ ̫ʥʦʚʠʥʥʦʛʦ ʧʦʪʦʢʫ ʚ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʘʡʪʠ 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʩʠʨʦʚʦʛʦ ʥʦʚʠʥʥʦʛʦ ʧʦʪʦʢʫ ʚ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʘʡʪʠ ʻ 

ʮʝʥʪʨʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ 
ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʢʦʥʪʫʨʽ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʋ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʦʙʩʷʛʠ ʧʫʙʣʽʢʘʮʽʡ ʚʠʤʽʨʶʶʪʴʩʷ ʩʦʪʥʷʤʠ ʪʠʩʷʯ ʜʦʢʫʤʝʥʪʽʚ ʥʘ 
ʜʦʙʫ, ʘ ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ, ʟʤʽʩʪʦʚʥʦʛʦ ʜʫʙʣʶʚʘʥʥʷ ʪʘ 

ʤʘʥʽʧʫʣʷʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, ʧʨʦʩʪʠʡ ʧʦʰʫʢ ʘʙʦ ʩʪʘʪʠʩʪʠʯʥʝ 
ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʚʞʝ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʮʽʥʥʦʩʪʽ. ɯʥʩʘʡʪ ʚʠʥʠʢʘʻ 
ʣʠʰʝ ʥʘ ʧʝʨʝʪʠʥʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʚʠʙʽʨʢʠ, ʩʝʤʘʥʪʠʯʥʦʾ ʦʙʨʦʙʢʠ, ʚʝʨʠʬʽʢʘʮʽʾ 

ʜʞʝʨʝʣ ʪʘ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʋ ʩʠʩʪʝʤʽ InfoStream ʮʝʡ ʧʨʦʮʝʩ 
ʨʝʘʣʽʟʦʚʘʥʦ ʷʢ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʘʥʘʣʽʪʠʯʥʫ ʧʨʦʮʝʜʫʨʫ, ʜʝ ʢʣʘʩʠʯʥʽ ʘʣʛʦʨʠʪʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʽʥʪʝʛʨʦʚʘʥʽ ʟ ʩʫʯʘʩʥʠʤʠ ʤʦʜʫʣʷʤʠ ʰʪʫʯʥʦʛʦ 
ʽʥʪʝʣʝʢʪʫ ʪʘ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. 

ɽʪʘʧ 1. ʇʝʨʚʠʥʥʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʚʠʙʽʨʢʘ 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʬʦʨʤʫʚʘʥʥʷ ʨʝʣʝʚʘʥʪʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʢʘʥʘʣʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʠʩʪʝʤʘ ʟʜʽʡʩʥʶʻ ʙʝʟʧʝʨʝʨʚʥʝ ʩʢʘʥʫʚʘʥʥʷ 
ʛʝʪʝʨʦʛʝʥʥʠʭ ʜʞʝʨʝʣ, ʥʦʨʤʘʣʽʟʫʻ ʢʦʥʪʝʥʪ ʜʦ ʻʜʠʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʬʦʨʤʘʪʫ, 

ʚʠʣʫʯʘʻ ʤʝʪʘʜʘʥʽ ʪʘ ʽʥʜʝʢʩʫʻ ʤʘʪʝʨʽʘʣʠ ʚ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʩʭʦʚʠʱʽ. 
ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʠʩʪʫʧʘʻ ʧʦʚʥʦʪʝʢʩʪʦʚʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ InfoReS ʪʘ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʤʦʚʘ ʟʘʧʠʪʽʚ, ʷʢʘ 
ʛʘʨʘʥʪʫ,̒ ʱʦ ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ ʧʽʜʜʘʻʪʴʩʷ ʥʝ çʚʝʩʴ ɯʥʪʝʨʥʝʪè, ʘ ʩʝʤʘʥʪʠʯʥʦ 

ʚʘʣʽʜʥʘ, ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʘ ʚʠʙʽʨʢʘ. ʈʝʟʫʣʴʪʘʪ ʝʪʘʧʫ ï 
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ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʤʘʩʠʚ ʜʦʢʫʤʝʥʪʽʚ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʰʫʤʫ ʪʘ ʛʦʪʦʚʠʡ ʜʦ 
ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɽʪʘʧ 2. ʉʝʤʘʥʪʠʯʥʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʚʽʜ ʩʠʥʪʘʢʩʠʯʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 
ʩʤʠʩʣʦʚʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʂʣʘʩʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ InfoStream ʨʝʘʣʽʟʫʻ 

ʧʦʙʫʜʦʚʫ çʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʨʪʨʝʪʽʚè ʥʘ ʦʩʥʦʚʽ ʯʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ 
ʤʝʪʦʜʫ: ʩʠʩʪʝʤʘ ʚʠʟʥʘʯʘʻ ʚʘʛʠ ʦʢʨʝʤʠʭ ʪʝʨʤʽʥʽʚ, ʨʝʯʝʥʴ, ʘʙʟʘʮʽʚ ʪʘ 

ʜʦʢʫʤʝʥʪʽʚ, ʨʘʥʞʫʶʯʠ ʨʫʙʨʠʢʠ, ʤʦʚʠ, ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʟʚʠ, ʧʝʨʩʦʥʘʣʽʾ, 
ʜʞʝʨʝʣʘ, ʪʦʥʘʣʴʥʽʩʪʴ ʪʘ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ. ɸʜʘʧʪʠʚʥʠʡ 

çʢʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨè ʪʘ ʘʣʛʦʨʠʪʤʠ ʬʦʨʤʫʚʘʥʥʷ ʩʶʞʝʪʥʠʭ ʣʘʥʮʶʞʢʽʚ 
ʛʨʫʧʫʶʪʴ ʤʘʪʝʨʽʘʣʠ ʟʘ ʪʝʤʘʪʠʯʥʠʤʠ ʢʣʘʩʪʝʨʘʤʠ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʧʠʪʫ. ʋ ʩʫʯʘʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʮʝʡ ʢʦʥʪʫʨ ʨʦʟʰʠʨʝʥʦ 
ʚʝʣʠʢʠʤʠ ʤʦʚʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʩʠʥʪʝʟ ʟʚʽʪʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʙʘʛʘʪʴʦʭ ʜʦʢʫʤʝʥʪʽʚ, ʚʠʪʷʛʥʝʥʥʷ ʩʫʪʥʦʩʪʝʡ, ʦʮʽʥʢʫ ʩʝʤʘʥʪʠʯʥʦʾ ʙʣʠʟʴʢʦʩʪʽ ʪʘ 
ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʬʝʨʫʚʘʥʥʷ. 

ɽʪʘʧ 3. ɺʝʨʠʬʽʢʘʮʽʷ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʘ ʛʘʨʘʥʪʽʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ  

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʽʥʪʝʛʨʫʻʪʴʩʷ ʘʨʭʽʪʝʢʪʫʨʘ Retrieval-Augmented Generation. 

ɿʘʤʽʩʪʴ ʚʽʣʴʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʝʢʩʪʽʚ, ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʟʘ ʧʨʠʥʮʠʧʦʤ çʩʧʦʯʘʪʢʫ 
ʧʦʰʫʢ ï ʧʦʪʽʤ ʩʠʥʪʝʟ ï ʟʘʚʞʜʠ ʧʦʩʠʣʘʥʥʷè. ʂʦʞʝʥ ʘʙʟʘʮ, ʚʠʩʥʦʚʦʢ ʘʙʦ 
ʨʝʟʶʤʝ ʫ ʟʛʝʥʝʨʦʚʘʥʽʡ ʘʥʘʣʽʪʠʯʥʽʡ ʜʦʚʽʜʮʽ ʦʙʦʚô̫ ʟʢʦʚʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤ ʥʘ ʽʥʜʝʢʩʦʚʘʥʝ ʧʝʨʰʦʜʞʝʨʝʣʦ, ʜʘʪʫ ʧʫʙʣʽʢʘʮʽʾ ʪʘ 
ʦʨʠʛʽʥʘʣʴʥʠʡ ʫʨʠʚʦʢ. RAG-ʢʦʥʪʫʨ ʚʠʢʦʥʫʻ ʧʝʨʝʭʨʝʩʥʫ ʧʝʨʝʚʽʨʢʫ ʬʘʢʪʽʚ ʤʽʞ 

ʥʝʟʘʣʝʞʥʠʤʠ ʜʞʝʨʝʣʘʤʠ, ʤʘʨʢʫʻ ʩʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ ʪʘ ʪʚʝʨʜʞʝʥʥʷ ʙʝʟ ʧʨʷʤʦʛʦ 
ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ ʯʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʬʦʥʜʽ. ʎʝ ʫʩʫʚʘʻ ʨʠʟʠʢ 

çʛʘʣʶʮʠʥʘʮʽʡè ʐɯ, ʟʘʙʝʟʧʝʯʫʻ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʨʦʙʠʪʴ 
ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʦʬʽʮʽʡʥʠʭ ʜʦʚʽʜʦʢ, ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ. 

ɽʪʘʧ 4. ɼʠʥʘʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ 

ɯʥʩʘʡʪ ʥʘʙʫʚʘʻ ʩʪʨʘʪʝʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ, ʢʦʣʠ ʤʽʩʪʠʪʴ ʥʝ ʣʠʰʝ ʦʧʠʩ 

ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ, ʘ ʡ ʦʮʽʥʢʫ ʪʨʘʻʢʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʜʽʾ. ʉʠʩʪʝʤʘ ʟʘʩʪʦʩʦʚʫʻ 
ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʣʘʩʠʯʥʠʭ ʛʽʩʪʦʛʨʘʤ 
ʜʠʥʘʤʽʢʠ ʧʦʥʷʪʴ ʫ ʽʥʪʝʨʘʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʷʚʣʝʥʥʷ ʭʚʠʣʴʦʚʠʭ ʧʘʪʝʨʥʽʚ, 

ʘʥʦʤʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʧʘʣʘʭʽʚ, ʮʠʢʣʽʯʥʦʩʪʽ ʤʝʜʽʘʫʚʘʛʠ ʪʘ ʣʘʪʝʥʪʥʠʭ 
ʪʨʝʥʜʽʚ. ʉʪʘʪʠʩʪʠʯʥʽ ʪʘ ʤʘʰʠʥʥʽ ʤʦʜʝʣʽ ʬʦʨʤʫʶʪʴ ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʛʥʦʟ: 

ʡʤʦʚʽʨʥʽʩʪʴ ʟʤʽʥʠ ʦʙʩʷʛʫ ʧʦʪʦʢʫ, ʨʽʚʥʷ ʨʝʟʦʥʘʥʩʫ ʘʙʦ ʘʢʪʠʚʽʟʘʮʽʾ ʜʞʝʨʝʣ. 
ʇʘʨʘʣʝʣʴʥʦ LLM, ʦʪʨʠʤʫʶʯʠ ʢʦʥʪʝʢʩʪ ʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ, ʛʝʥʝʨʫʻ 

ʩʝʤʘʥʪʠʯʥʠʡ ʧʨʦʛʥʦʟ, ʤʦʜʝʣʶʻ ʡʤʦʚʽʨʥʽ ʥʘʧʨʷʤʢʠ ʜʠʩʢʫʨʩʫ, ʦʯʽʢʫʚʘʥʽ 
ʨʝʘʢʮʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʪʦʯʢʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʧʦʜʽʡ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʟʦʥʠ 

ʨʠʟʠʢʫ. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʧʽʜʭʦʜʽʚ ʧʝʨʝʚʦʜʠʪʴ ʤʦʥʽʪʦʨʠʥʛ ʽʟ ʨʝʞʠʤʫ 
ʨʝʘʢʪʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʧʨʝʚʝʥʪʠʚʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ. 
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ɽʪʘʧ 5. ʌʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʽʥʩʘʡʪʫ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʚ ʢʦʥʪʫʨ 
ʉʇʇʈ 

ʌʽʥʘʣʴʥʠʡ ʝʪʘʧ ï ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ, ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʪʘ 
ʟʙʘʛʘʯʝʥʠʭ ʜʘʥʠʭ ʫ ʬʦʨʤʘʪ, ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʉʠʩʪʝʤʘ 
ʛʝʥʝʨʫʻ ʫʥʽʬʽʢʦʚʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʜʦʚʽʜʢʠ, ʢʨʠʟʦʚʽ ʙʨʠʬʽʥʛʠ, ʤʝʜʽʘ-ʨʝʧʫʪʘʮʽʡʥʽ 

ʟʚʽʪʠ ʪʘ ʩʮʝʥʘʨʥʽ ʦʮʽʥʢʠ ʟʘ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʤʠ ʰʘʙʣʦʥʘʤʠ. ʂʦʨʠʩʪʫʚʘʯ 
ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʛʣʠʙʠʥʫ ʜʝʪʘʣʽʟʘʮʽʾ, ʧʨʽʦʨʠʪʝʪʠ ʜʞʝʨʝʣ, 

ʨʽʚʝʥʴ ʜʦʧʫʩʪʠʤʦʾ ʪʦʥʘʣʴʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʪʘ ʘʢʪʠʚʫʚʘʪʠ ʨʝʞʠʤ çʝʢʩʧʝʨʪʥʦʛʦ 
ʟʘʪʚʝʨʜʞʝʥʥʷè, ʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʩʬʦʨʤʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦʭʦʜʠʪʴ ʚʘʣʽʜʘʮʽʶ 

ʘʥʘʣʽʪʠʢʦʤ ʧʝʨʝʜ ʽʥʪʝʛʨʘʮʽʻʶ ʚ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

1. ɺʽʜʪʚʦʨʶʚʘʥʽʩʪʴ: ʢʦʞʝʥ ʽʥʩʘʡʪ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʽʢʩʦʚʘʥʦʤʫ ʟʘʧʠʪʽ, 
ʚʝʨʠʬʽʢʦʚʘʥʽʡ ʚʠʙʽʨʮʽ ʪʘ ʟʙʝʨʝʞʝʥʠʭ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʢʘʥʘʣʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʥʝʟʘʣʝʞʥʦ ʚʽʜʪʚʦʨʠʪʠ ʨʝʟʫʣʴʪʘʪ ʫ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ. 
2. ʇʨʦʟʦʨʽʩʪʴ ʣʦʛʽʢʠ: ʯʽʪʢʝ ʨʦʟʤʝʞʫʚʘʥʥʷ ʢʣʘʩʠʯʥʦʾ ʬʽʣʴʪʨʘʮʽʾ, 

ʩʝʤʘʥʪʠʯʥʦʾ ʦʙʨʦʙʢʠ, ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 
ʚʠʢʣʶʯʘʻ çʯʦʨʥʫ ʩʢʨʠʥʴʢʫè ʟ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

3. ɺʽʜʩʪʝʞʫʚʘʥʽʩʪʴ: ʦʙʦʚ'ʷʟʢʦʚʘ ʧʨʠʚ'ʷʟʢʘ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣ, ʟʙʝʨʝʞʝʥʥʷ 
ʽʩʪʦʨʽʾ ʟʘʧʠʪʽʚ, ʢʦʥʪʨʦʣʴʥʽ ʩʫʤʠ ʘʨʭʽʚʥʠʭ ʟʘʧʠʩʽʚ ʪʘ ʣʦʛʫʚʘʥʥʷ ʟʤʽʥ ʫ 
ʢʦʥʬʽʛʫʨʘʮʽʾ ʢʘʥʘʣʽʚ. 

4. ʄʽʥʽʤʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʤʽʱʝʥʥʷ: ʧʦʻʜʥʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ 
ʤʝʪʨʠʢ ʟ ʝʢʩʧʝʨʪʥʦʶ ʚʘʣʽʜʘʮʽʻʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʢʦʨʠʛʫʚʘʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʯʝʨʝʟ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪ. 
5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʐɯ: LLM ʧʨʘʮʶʶʪʴ ʚʠʢʣʶʯʥʦ ʟ ʨʝʣʝʚʘʥʪʥʦʶ 

ʚʠʙʽʨʢʦʶ, ʥʝ ʛʝʥʝʨʫʶʪʴ ʬʘʢʪʽʚ ʙʝʟ ʜʞʝʨʝʣʴʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʘ 
ʨʝʞʠʤ RAG ʛʘʨʘʥʪʫʻ, ʱʦ ʢʦʞʝʥ ʚʠʩʥʦʚʦʢ ʧʽʜʜʘʻʪʴʩʷ ʧʝʨʝʭʨʝʩʥʽʡ 

ʧʝʨʝʚʽʨʮʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜʦʣʦʛʽʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʦʚʠʥʥʦʛʦ ʧʦʪʦʢʫ ʚ ʘʥʘʣʽʪʠʯʥʽ 

ʽʥʩʘʡʪʠ ʚ InfoStream ʻ ʥʝ ʩʫʢʫʧʥʽʩʪʶ ʽʟʦʣʴʦʚʘʥʠʭ ʬʫʥʢʮʽʡ, ʘ ʮʽʣʽʩʥʠʤ 
ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʧʨʦʮʝʩʦʤ, ʜʝ ʢʦʞʝʥ ʝʪʘʧ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʻʜʠʥʽʡ 

ʣʦʛʽʮʽ: ʚʽʜ ʪʦʯʥʦʛʦ ʚʽʜʙʦʨʫ Ÿ ʜʦ ʩʝʤʘʥʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ Ÿ ʜʦ 
ʦʙʦʚô̫ ʟʢʦʚʦʾ ʚʝʨʠʬʽʢʘʮʽʾ Ÿ ʜʦ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ Ÿ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʚ 
ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʢʦʥʪʫʨ. ʉʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʪʚʦʨʶʻ ʤʦʥʽʪʦʨʠʥʛ ʟ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʘʩʠʚʥʦʛʦ ʟʙʦʨʫ ʜʘʥʠʭ ʥʘ ʘʢʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 
ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

 ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʨʝʞʠʤʠ ʘʥʘʣʽʟʫ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ 

ʤʦʜʝʣʝʡ 
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5.2. ʉʮʝʥʘʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɯʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʢʦʥʪʫʨ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʢʦʥʢʨʝʪʥʽ ʧʨʠʢʣʘʜʥʽ ʩʮʝʥʘʨʽʾ, ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʤʘʻ 

ʚʣʘʩʥʫ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ, ʥʘʙʽʨ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʨʠʢ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʫ 
ʧʨʦʮʝʜʫʨʫ ʦʙʨʦʙʢʠ. ʂʦʞʝʥ ʩʮʝʥʘʨʽʡ ʜʝʤʦʥʩʪʨʫʻ ʩʠʤʙʽʦʟ ʢʣʘʩʠʯʥʦʛʦ 

ʧʦʰʫʢʦʚʦʛʦ ʷʜʨʘ InfoReS, ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʠʥʘʤʽʯʥʦʛʦ ʫʪʦʯʥʝʥʥʷ ʪʘ ʩʫʯʘʩʥʠʭ 
ʐɯ-ʤʦʜʫʣʽʚ, ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʩʠʨʠʡ ʥʦʚʠʥʥʠʡ ʧʦʪʽʢ ʫ ʚʝʨʠʬʽʢʦʚʘʥʽ ʽʥʩʘʡʪʠ, 

ʧʨʠʜʘʪʥʽ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ. 

ʂʨʠʟʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʄʝʪʘ: ʦʧʝʨʘʪʠʚʥʝ ʚʠʷʚʣʝʥʥʷ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʱʦ ʥʝʩʫʪʴ ʧʦʪʝʥʮʽʡʥʽ ʦʧʝʨʘʮʽʡʥʽ, ʬʽʥʘʥʩʦʚʽ, 
ʨʝʛʫʣʷʪʦʨʥʽ ʘʙʦ ʨʝʧʫʪʘʮʽʡʥʽ ʨʠʟʠʢʠ, ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʯʘʩʫ ʨʝʘʢʮʽʾ ʪʘ 

ʘʢʪʠʚʘʮʽʾ ʧʨʦʪʦʢʦʣʽʚ ʫʧʨʘʚʣʽʥʥʷ ʢʨʠʟʘʤʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ: 

ʂʣʘʩʠʯʥʠʡ ʨʽʚʝʥʴ: ʨʝʞʠʤ çɸʢʪʫʘʣʴʥʦè, çʧʣʶʩ-ʩʣʦʚʥʠʢʠè ʩʠʛʥʘʣʴʥʠʭ 
ʪʝʨʤʽʥʽʚ, ʦʧʝʨʘʪʦʨʠ ʢʦʥʪʝʢʩʪʥʦʾ ʙʣʠʟʴʢʦʩʪʽ, ʬʽʣʴʪʨʘʮʽʷ ʜʫʙʣʽʚ, ʨʘʥʞʫʚʘʥʥʷ ʟʘ 

ʘʚʪʦʨʠʪʝʪʥʽʩʪʶ ʜʞʝʨʝʣ. 

ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ: LLM ʜʣʷ ʤʠʪʪʻʚʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʠʧʫ ʽʥʮʠʜʝʥʪʫ, 

ʚʠʪʷʛʥʝʥʥʷ ʩʫʪʥʦʩʪʝʡ (ʣʦʢʘʮʽʷ, ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʦʨʛʘʥʠ, ʧʦʩʪʨʘʞʜʘʣʽ ʦʙ'ʻʢʪʠ), 
RAG ʜʣʷ  ʧʨʠʚô̫ ʟʢʠ ʢʦʞʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣʘ, ʜʝʪʝʢʪʫʚʘʥʥʷ 

ʘʥʦʤʘʣʽʡ ʫ ʯʘʩʦʚʠʭ ʨʷʜʘʭ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʩʧʘʣʘʭʫ ʚʽʜ 
ʢʦʦʨʜʠʥʦʚʘʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

ɸʣʛʦʨʠʪʤ: 

1. ʌʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʛʥʘʣʴʥʠʭ ʣʝʢʩʝʤ, 
ʛʝʦʛʨʘʬʽʯʥʠʭ/ʛʘʣʫʟʝʚʠʭ ʬʽʣʴʪʨʽʚ ʪʘ ʦʙʤʝʞʝʥʥʷ ʯʘʩʦʚʠʤ ʚʽʢʥʦʤ 

(ʨʝʞʠʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ). 
2. ɸʢʪʠʚʘʮʽʷ ʨʝʞʠʤʫ çɸʢʪʫʘʣʴʥʦè: ʬʽʣʴʪʨʘʮʽʷ ʟʘ ʤʽʥʽʤʘʣʴʥʠʤ ʯʘʩʦʤ 

ʞʠʪʪʷ ʜʦʢʫʤʝʥʪʘ, ʣʦʢʘʣʴʥʦʶ ʣʝʢʩʠʯʥʦʶ ʙʣʠʟʴʢʽʩʪʶ, ʛʣʦʙʘʣʴʥʦʶ 
ʚʽʜʤʽʥʥʽʩʪʶ ʚʽʜ ʽʩʪʦʨʠʯʥʦʛʦ ʬʦʥʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʜʫʙʣʽʚ. 

3. ɸʚʪʦʤʘʪʠʯʥʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ LLM: ʛʨʫʧʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘ ʪʠʧʦʤ 
ʢʨʠʟʠ (ʪʝʭʥʦʛʝʥʥʘ, ʨʝʛʫʣʷʪʦʨʥʘ, ʩʦʮʽʘʣʴʥʘ, ʢʽʙʝʨʽʥʮʠʜʝʥʪ, ʬʽʥʘʥʩʦʚʠʡ 

ʰʦʢ). 
4. RAG-ʚʝʨʠʬʽʢʘʮʽʷ: ʛʝʥʝʨʘʮʽʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʟʶʤʝ ʽʥʮʠʜʝʥʪʫ ʟ 

ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤʠ ʥʘ URL, ʜʘʪʠ, ʫʨʠʚʢʠ ʦʨʠʛʽʥʘʣʴʥʠʭ ʪʝʢʩʪʽʚ ʪʘ 
ʽʥʜʠʢʘʪʦʨʘʤʠ ʩʪʫʧʝʥʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʬʘʢʪʽʚ. 

5. ʍʚʠʣʴʦʚʠʡ ʘʥʘʣʽʟ: ʧʦʙʫʜʦʚʘ ʜʠʥʘʤʽʢʠ ʟʛʘʜʫʚʘʥʴ, ʚʠʷʚʣʝʥʥʷ ʬʘʟʠ 
ʨʦʩʪʫ/ʧʽʢʫ, ʧʨʦʛʥʦʟ ʦʙʩʷʛʫ ʧʦʪʦʢʫ. 

ʈʝʟʫʣʴʪʘʪ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʚ ʉʇʇʈ: ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʢʨʠʟʦʚʘ ʜʦʚʽʜʢʘ ʟ 

ʭʨʦʥʦʣʦʛʽʻʶ, ʩʫʙô̒ ʢʪʘʤʠ, ʦʮʽʥʢʦʶ ʤʘʩʰʪʘʙʽʚ, ʚʝʨʠʬʽʢʦʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʘ 
ʧʨʦʛʥʦʟʥʠʤ ʚʝʢʪʦʨʦʤ. 
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ʄʝʜʽʘ-ʨʝʧʫʪʘʮʽʷ 

ʄʝʪʘ: ʦʮʽʥʢʘ ʪʦʥʘʣʴʥʦʩʪʽ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʠ ʤʝʜʽʘ-ʧʨʠʩʫʪʥʦʩʪʽ 

ʢʦʤʧʘʥʽʾ, ʙʨʝʥʜʫ ʘʙʦ ʧʝʨʩʦʥʘʣʽʾ; ʚʠʷʚʣʝʥʥʷ ʜʨʘʡʚʝʨʽʚ 
ʧʦʟʠʪʠʚʥʦʛʦ/ʥʝʛʘʪʠʚʥʦʛʦ ʜʠʩʢʫʨʩʫ; ʤʦʥʽʪʦʨʠʥʛ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 
ʢʘʤʧʘʥʽʡ ʪʘ ʚʠʷʚʣʝʥʥʷ ʤʘʥʽʧʫʣʷʪʠʚʥʠʭ ʥʘʨʘʪʠʚʽʚ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ: 

ʂʣʘʩʠʯʥʠʡ ʨʽʚʝʥʴ: ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪ (ʨʘʥʞʫʚʘʥʥʷ ʜʞʝʨʝʣ, 

ʪʦʥʘʣʴʥʦʩʪʽ, ʛʝʦʛʨʘʬʽʾ, ʧʝʨʩʦʥʘʣʽʡ), ʩʶʞʝʪʥʽ ʣʘʥʮʶʞʢʠ, ʤʘʪʨʠʮʽ 
ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʨʫʙʨʠʢ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ ʜʣʷ ʧʦʨʽʚʥʷʥʴ ʫ ʯʘʩʽ. 

ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ: LLM ʜʣʷ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʾ ʦʮʽʥʢʠ ʪʦʥʘʣʴʥʦʩʪʽ (ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʩʘʨʢʘʟʤʫ, ʫʤʦʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʛʘʣʫʟʝʚʦʛʦ ʩʣʝʥʛʫ), RAG ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʤʝʜʽʘ-ʟʚʽʪʽʚ ʽʟ ʮʠʪʫʚʘʥʥʷʤ ʧʝʨʰʦʜʞʝʨʝʣ, ʯʘʩʦʚʽ ʨʷʜʠ ʜʣʷ 
ʚʠʷʚʣʝʥʥʷ ʮʠʢʣʽʯʥʦʩʪʽ ʤʝʜʽʘ-ʫʚʘʛʠ ʪʘ ʘʥʦʤʘʣʴʥʠʭ ʩʧʘʣʘʭʽʚ ʥʝʛʘʪʠʚʫ. 

ɸʣʛʦʨʠʪʤ: 

1. ʉʪʚʦʨʝʥʥʷ ʟʘʧʠʪʫ ʟ ʪʦʯʥʠʤ ʚʭʦʜʞʝʥʥʷʤ ʥʘʟʚ ʙʨʝʥʜʽʚ/ʧʝʨʩʦʥ (]), 
ʢʦʥʪʝʢʩʪʥʠʤʠ ʬʽʣʴʪʨʘʤʠ ʛʘʣʫʟʽ/ʧʨʦʜʫʢʪʫ ʪʘ ʚʠʢʣʶʯʝʥʥʷʤ 
ʨʝʢʣʘʤʥʦʛʦ/ʪʝʭʥʽʯʥʦʛʦ ʰʫʤʫ. 

2. ʇʦʙʫʜʦʚʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʨʪʨʝʪʘ: ʚʽʟʫʘʣʽʟʘʮʽʷ ʨʦʟʧʦʜʽʣʫ ʟʘ 
ʜʞʝʨʝʣʘʤʠ, ʤʦʚʘʤʠ, ʪʦʥʘʣʴʥʽʩʪʶ, ʨʦʟʤʽʨʦʤ ʜʦʢʫʤʝʥʪʽʚ, ʮʠʬʨʦʚʦʶ 
ʥʘʩʠʯʝʥʽʩʪʶ. 

3. ɸʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʩʶʞʝʪʽʚ: ʩʝʤʘʥʪʠʯʥʝ ʛʨʫʧʫʚʘʥʥʷ 
ʧʦʚʽʜʦʤʣʝʥʴ, ʚʠʜʽʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʢʣʘʩʪʝʨʽʚ (ʥʘʧʨʠʢʣʘʜ, 

çʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫè, çʨʝʛʫʣʷʪʦʨʥʽ ʧʝʨʝʚʽʨʢʠè, çʢʦʨʧʦʨʘʪʠʚʥʘ 
ʢʫʣʴʪʫʨʘè, çʨʠʥʢʦʚʽ ʧʦʟʠʮʽʾè). 

4. LLM-ʘʥʘʣʽʟ ʪʦʥʘʣʴʥʦʩʪʽ ʪʘ ʢʦʥʪʝʢʩʪʫ: ʨʦʟʨʽʟʥʝʥʥʷ ʬʘʢʪʦʣʦʛʽʯʥʠʭ 
ʟʛʘʜʫʚʘʥʴ, ʝʢʩʧʝʨʪʥʠʭ ʢʦʤʝʥʪʘʨʽʚ, ʤʘʥʽʧʫʣʷʪʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʙʦʪ-ʤʝʨʝʞ. 
5. RAG-ʛʝʥʝʨʘʮʽʷ ʤʝʜʽʘ-ʜʦʚʽʜʢʠ: ʮʠʪʫʚʘʥʥʷ ʧʝʨʰʦʜʞʝʨʝʣ, ʭʨʦʥʦʣʦʛʽʷ 

ʦʩʥʦʚʥʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʽʥʜʝʢʩʠ ʣʦʷʣʴʥʦʩʪʽ ɿʄɯ, ʧʦʨʽʚʥʷʥʥʷ ʟ 
ʽʩʪʦʨʠʯʥʠʤʠ ʟʨʽʟʘʤʠ ʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ. 

ʈʝʟʫʣʴʪʘʪ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʚ ʉʇʇʈ: ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʤʝʜʽʘ-ʨʝʡʪʠʥʛ ʽʟ 
ʜʠʥʘʤʽʢʦʶ ʪʦʥʘʣʴʥʦʩʪʽ, ʽʥʜʝʢʩʘʤʠ ʚʧʣʠʚʫ ʜʞʝʨʝʣ, ʢʘʨʪʘʤʠ ʪʝʤʘʪʠʯʥʠʭ 
ʢʣʘʩʪʝʨʽʚ ʪʘ ʚʝʨʠʬʽʢʦʚʘʥʠʤʠ ʚʠʩʥʦʚʢʘʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ 

PR-ʩʪʨʘʪʝʛʽʡ, ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʘʪʘʢʠ, ʦʮʽʥʢʠ ROI 
ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʢʘʤʧʘʥʽʡ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʪʦʧ-

ʤʝʥʝʜʞʤʝʥʪʫ. 

ʈʠʥʢʦʚʘ ʘʥʘʣʽʪʠʢʘ 

ʄʝʪʘ: ʚʠʷʚʣʝʥʥʷ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ, ʛʘʣʫʟʝʚʠʭ ʪʘ ʢʦʥʢʫʨʝʥʪʥʠʭ 
ʪʝʥʜʝʥʮʽʡ; ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʧʦʧʠʪʫ, ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʪʠʩʢʫ ʘʙʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʨʫʰʝʥʴ; ʦʮʽʥʢʘ ʨʠʥʢʦʚʠʭ ʧʦʟʠʮʽʡ ʪʘ ʧʦʚʝʜʽʥʢʠ ʦʩʥʦʚʥʠʭ 
ʛʨʘʚʮʽʚ. 
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ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ: 

ʂʣʘʩʠʯʥʠʡ ʨʽʚʝʥʴ: ʪʝʤʘʪʠʯʥʽ ʨʫʙʨʠʢʠ (rubrXX), ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʙʫʣʝʚʽ 

ʟʘʧʠʪʠ, ʜʠʥʘʤʽʢʘ ʧʦʥʷʪʴ (ʛʽʩʪʦʛʨʘʤʠ ʟʛʘʜʫʚʘʥʴ), ʪʘʙʣʠʮʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ 
ʨʫʙʨʠʢ, ʬʽʣʴʪʨʘʮʽʷ ʟʘ ʢʨʘʾʥʘʤʠ/ʜʞʝʨʝʣʘʤʠ/ʤʦʚʘʤʠ. 

ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ: LLM ʜʣʷ ʚʠʪʷʛʥʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ/ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʘʨʢʝʨʽʚ, ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʨʠʥʢʦʚʠʭ ʜʠʩʢʫʨʩʽʚ, RAG 
ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʘʥʘʣʽʪʠʯʥʠʭ ʟʚʽʪʽʚ, ʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 

(ARIMA/Prophet/LSTM) ʜʣʷ ʧʨʦʛʥʦʟʫ ʦʙʩʷʛʫ ʧʦʪʦʢʫ ʪʘ ʚʠʷʚʣʝʥʥʷ 
ʩʪʨʫʢʪʫʨʥʠʭ ʟʣʘʤʽʚ. 

ɸʣʛʦʨʠʪʤ: 

ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʛʘʣʫʟʝʚʦʛʦ ʟʘʧʠʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʝʨʘʪʦʨʽʚ 

ʨʦʟʰʠʨʝʥʥʷ ʩʝʤʘʥʪʠʢʠ, ʬʽʣʴʪʨʽʚ ʟʘ ʨʝʛʽʦʥʦʤ, ʪʠʧʦʤ ʜʞʝʨʝʣ (ʘʥʘʣʽʪʠʢʘ, 
ʨʝʛʫʣʷʪʦʨʠ, ʙʽʨʞʽ, ʝʢʩʧʝʨʪʥʽ ʙʣʦʛʠ). 

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʦʥʷʪʴ: ʧʦʙʫʜʦʚʘ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʟʛʘʜʫʚʘʥʴ ʢʣʶʯʦʚʠʭ 
ʪʝʨʤʽʥʽʚ, ʚʠʷʚʣʝʥʥʷ ʩʝʟʦʥʥʦʩʪʽ, ʪʨʝʥʜʽʚ, ʪʦʯʦʢ ʟʤʽʥʠ ʧʦʚʝʜʽʥʢʠ ʨʠʥʢʫ. 

ɸʥʘʣʽʟ ʩʧʽʚʟʫʩʪʨʽʯʥʦʩʪʽ: ʤʘʪʨʠʮʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʨʫʙʨʠʢ ʚʠʷʚʣʷʻ 
ʧʨʠʭʦʚʘʥʽ ʘʩʦʮʽʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʟʚô̫ ʟʦʢ ʤʽʞ çʜʝʬʽʮʠʪʦʤ ʩʠʨʦʚʠʥʠè, çʟʤʽʥʘʤʠ 

ʚ ʪʘʨʠʬʘʭè ʪʘ çʢʦʥʩʦʣʽʜʘʮʽʻʶ ʨʠʥʢʫè). 

LLM-ʩʠʥʪʝʟ: ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʬʝʨʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʟʚʽʪʽʚ, ʚʠʪʷʛʥʝʥʥʷ 
ʮʠʬʨʦʚʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ. 

RAG-ʚʝʨʠʬʽʢʘʮʽʷ: ʧʨʠʚô̫ ʟʢʘ ʢʦʞʥʦʛʦ ʧʨʦʛʥʦʟʥʦʛʦ ʚʠʩʥʦʚʢʫ ʜʦ 
ʧʝʨʰʦʜʞʝʨʝʣʘ, ʜʘʪʠ, ʝʢʩʧʝʨʪʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʪʘ ʽʩʪʦʨʠʯʥʠʭ ʘʥʘʣʦʛʽʚ ʟ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ. 

ʈʝʟʫʣʴʪʘʪ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʚ ʉʇʇʈ: ʨʠʥʢʦʚʘ ʘʥʘʣʽʪʠʯʥʘ ʜʦʚʽʜʢʘ ʟ 

ʜʠʥʘʤʽʢʦʶ ʽʥʜʠʢʘʪʦʨʽʚ, ʢʘʨʪʘʤʠ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ, ʩʮʝʥʘʨʥʠʤʠ ʧʨʦʛʥʦʟʘʤʠ 
(ʜʠʥʘʤʽʯʥʠʡ + ʩʝʤʘʥʪʠʯʥʠʡ) ʪʘ ʚʝʨʠʬʽʢʦʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ. ɯʥʪʝʛʨʫʻʪʴʩʷ ʚ 

ERP/BI-ʩʝʨʝʜʦʚʠʱʘ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, 
ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʥʢʫʨʝʥʪʽʚ ʪʘ ʘʜʘʧʪʘʮʽʾ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚʣʝʥʥʷ ʚʣʘʜʠ, ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʜʦ 
ʢʦʤʧʘʥʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʾ ʚʧʣʠʚʫ 

ʄʝʪʘ: ʤʦʥʽʪʦʨʠʥʛ ʨʝʛʫʣʷʪʦʨʥʠʭ ʽʥʽʮʽʘʪʠʚ, ʟʘʢʦʥʦʜʘʚʯʠʭ ʟʤʽʥ, ʧʦʟʠʮʽʡ 
ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʽʥʩʪʠʪʫʮʽʡ; ʦʮʽʥʢʘ ʩʫʩʧʽʣʴʥʦʛʦ ʨʝʟʦʥʘʥʩʫ 
ʧʦʣʽʪʠʯʥʠʭ/ʩʦʮʽʘʣʴʥʠʭ ʨʽʰʝʥʴ; ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ 

ʚʟʘʻʤʦʜʽʾ ʟ ʜʝʨʞʘʚʥʠʤʠ ʪʘ ʛʨʦʤʘʜʩʴʢʠʤʠ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ: 

ʂʣʘʩʠʯʥʠʡ ʨʽʚʝʥʴ: ʦʬʽʮʽʡʥʽ ʧʦʨʪʘʣʠ, ʧʨʝʩ-ʩʣʫʞʙʠ, 
ʧʘʨʣʘʤʝʥʪʩʴʢʽ/ʫʨʷʜʦʚʽ ʜʞʝʨʝʣʘ, ʦʧʝʨʘʪʦʨʠ ʪʦʯʥʦʛʦ ʚʭʦʜʞʝʥʥʷ (]), ʢʦʥʪʝʢʩʪʥʝ 

ʩʣʽʜʫʚʘʥʥʷ ʜʣʷ ʬʽʢʩʘʮʽʾ ʬʦʨʤʫʣʶʚʘʥʴ ʟʘʢʦʥʽʚ/ʨʽʰʝʥʴ, ʬʽʣʴʪʨʘʮʽʷ ʟʘ 
ʛʝʦʛʨʘʬʽʻʶ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʦʶ ʧʨʠʥʘʣʝʞʥʽʩʪʶ. 
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ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ: LLM ʜʣʷ ʘʥʘʣʽʟʫ ʥʦʨʤʘʪʠʚʥʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʚʠʪʷʛʥʝʥʥʷ 
ʩʪʘʪʝʡ/ʧʫʥʢʪʽʚ/ʪʝʨʤʽʥʽʚ ʽʤʧʣʝʤʝʥʪʘʮʽʾ, RAG ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ GR-ʜʦʚʽʜʦʢ ʽʟ 

ʮʠʪʫʚʘʥʥʷʤ ʦʬʽʮʽʡʥʠʭ ʪʝʢʩʪʽʚ, ʯʘʩʦʚʽ ʨʷʜʠ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 
ʟʘʢʦʥʦʜʘʚʯʦʾ ʽʥʽʮʽʘʪʠʚʠ (ʘʥʦʥʩ Ÿ ʦʙʛʦʚʦʨʝʥʥʷ Ÿ ʛʦʣʦʩʫʚʘʥʥʷ Ÿ 
ʽʤʧʣʝʤʝʥʪʘʮʽʷ Ÿ ʦʮʽʥʢʘ ʥʘʩʣʽʜʢʽʚ). 

ɸʣʛʦʨʠʪʤ: 

ɿʘʧʠʪ ʽʟ ʪʦʯʥʠʤʠ ʥʘʟʚʘʤʠ ʟʘʢʦʥʦʧʨʦʻʢʪʽʚ, ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʚʽʜʦʤʩʪʚ, ʬʽʣʴʪʨʘʮʽʷ ʟʘ ʜʘʪʘʤʠ ʩʝʩʽʡ/ʟʘʩʽʜʘʥʴ. 

ɺʽʜʩʪʝʞʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʦʜʽʾ: ʘʚʪʦʤʘʪʠʯʥʝ ʛʨʫʧʫʚʘʥʥʷ ʟʘ ʬʘʟʘʤʠ, 

ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʽʰʝʥʴ, ʨʝʘʢʮʽʡ ʝʢʩʧʝʨʪʽʚ, ʛʨʦʤʘʜʩʴʢʠʭ ʦʙô̒ ʜʥʘʥʴ, 
ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʩʪʠʪʫʮʽʡ. 

LLM-ʘʥʘʣʽʟ ʩʝʤʘʥʪʠʢʠ ʥʦʨʤʘʪʠʚʥʠʭ ʟʤʽʥ: ʧʦʨʽʚʥʷʥʥʷ ʨʝʜʘʢʮʽʡ, 
ʚʠʪʷʛʥʝʥʥʷ ʟʤʽʥʝʥʠʭ ʥʦʨʤ, ʦʮʽʥʢʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʛʘʣʫʟʴ/ʨʠʥʦʢ. 

RAG-ʛʝʥʝʨʘʮʽʷ GR-ʟʚʽʪʫ: ʮʠʪʫʚʘʥʥʷ ʜʞʝʨʝʣ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʦʤʝʨʠ 
ʜʦʢʫʤʝʥʪʽʚ, ʜʘʪʠ ʦʧʨʠʣʶʜʥʝʥʥʷ, ʧʨʷʤʽ ʫʨʠʚʢʠ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ: ʜʠʥʘʤʽʯʥʠʡ ʧʨʦʛʥʦʟ ʘʢʪʠʚʥʦʩʪʽ ʜʠʩʢʫʩʽʾ, ʩʝʤʘʥʪʠʯʥʠʡ 
ʧʨʦʛʥʦʟ ʡʤʦʚʽʨʥʠʭ ʢʦʨʠʛʫʚʘʥʴ ʘʙʦ ʩʫʧʫʪʥʽʭ ʽʥʽʮʽʘʪʠʚ. 

ʈʝʟʫʣʴʪʘʪ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʚ ʉʇʇʈ: ʩʪʨʫʢʪʫʨʦʚʘʥʘ GR/PR-ʜʦʚʽʜʢʘ ʟ 
ʭʨʦʥʦʣʦʛʽʻʶ, ʦʩʥʦʚʥʠʤʠ ʩʫʙô̒ ʢʪʘʤʠ, ʘʥʘʣʽʟʦʤ ʥʦʨʤʘʪʠʚʥʠʭ ʟʤʽʥ, ʦʮʽʥʢʦʶ 
ʩʫʩʧʽʣʴʥʦʛʦ ʨʝʟʦʥʘʥʩʫ ʪʘ ʚʝʨʠʬʽʢʦʚʘʥʠʤʠ ʧʦʩʠʣʘʥʥʷʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʧʦʟʠʮʽʡʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʫʯʘʩʪʽ ʚ 
ʛʨʦʤʘʜʩʴʢʠʭ ʦʙʛʦʚʦʨʝʥʥʷʭ, ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʚʟʘʻʤʦʜʽʾ ʪʘ 

ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʣʽʪʠʯʥʠʭ/ʨʝʧʫʪʘʮʽʡʥʠʭ ʨʠʟʠʢʽʚ. 

ɯʥʪʝʛʨʘʮʽʷ ʩʮʝʥʘʨʽʾʚ ʫ ʢʦʥʪʫʨ ʉʇʇʈ 

ʋʩʽ ʯʦʪʠʨʠ ʩʮʝʥʘʨʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʻʜʠʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʠʥʮʠʧʽ: 
ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʚʠʙʽʨʢʘ Ÿ ʚʝʨʠʬʽʢʦʚʘʥʘ ʐɯ-ʦʙʨʦʙʢʘ Ÿ ʧʨʦʛʥʦʟʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ Ÿ ʽʥʪʝʛʨʘʮʽʷ ʚ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʮʠʢʣ. ʂʣʘʩʠʯʥʝ ʷʜʨʦ InfoReS 
ʛʘʨʘʥʪʫʻ ʪʦʯʥʽʩʪʴ, ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ. 

LLM ʟʘʙʝʟʧʝʯʫʻ ʩʝʤʘʥʪʠʯʥʫ ʛʣʠʙʠʥʫ ʪʘ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ 
ʤʥʦʞʠʥʠ ʜʦʢʫʤʝʥʪʽʚ. RAG ʚʠʢʦʥʫʻ ʨʦʣʴ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʘʫʜʠʪʫ, 

ʫʩʫʚʘʶʯʠ ʨʠʟʠʢ ʥʝʧʝʨʝʚʽʨʝʥʠʭ ʛʝʥʝʨʘʮʽʡ. ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʪʨʘʥʩʬʦʨʤʫʻ 
ʭʨʦʥʦʣʦʛʽʯʥʽ ʜʘʥʽ ʫ ʧʨʦʛʥʦʩʪʠʯʥʽ ʽʥʜʠʢʘʪʦʨʠ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʬʦʥʜ (ʧʦʥʘʜ 
30 ʨʦʢʽʚ) ʟʘʙʝʟʧʝʯʫʻ ʽʩʪʦʨʠʯʥʫ ʚʘʣʽʜʘʮʽʶ ʤʦʜʝʣʝʡ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʨʦʛʥʦʟʽʚ. 

5.3. ɸʣʛʦʨʠʪʤʠ ʧʦʙʫʜʦʚʠ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʚʽʜʦʢ 

ɸʥʘʣʽʪʠʯʥʘ ʜʦʚʽʜʢʘ ʻ ʬʽʥʘʣʴʥʠʤ ʧʨʦʜʫʢʪʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ 
ʧʨʦʮʝʩʫ InfoStream, ʱʦ ʪʨʘʥʩʬʦʨʤʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʚʠʙʽʨʢʫ ʥʦʚʠʥʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʫ ʚʝʨʠʬʽʢʦʚʘʥʠʡ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʪʘ ʛʦʪʦʚʠʡ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʚ 
ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽʥʩʪʨʫʤʝʥʪ. ɰʾ ʧʦʙʫʜʦʚʘ ʥʝ ʻ ʜʦʚʽʣʴʥʦʶ 

ʛʝʥʝʨʘʮʽʻʶ ʪʝʢʩʪʫ, ʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤʽʯʥʠʡ 
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ʢʦʥʪʫʨ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʧʦʚʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʰʫʢʫ, ʯʘʩʪʦʪʥʦ-
ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʣʽʥʛʚʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʩʫʯʘʩʥʦʶ 

ʘʨʭʽʪʝʢʪʫʨʦʶ RAG ʪʘ ʩʝʤʘʥʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ LLM. 

ɸʣʛʦʨʠʪʤʽʯʥʠʡ ʢʦʥʪʫʨ ʧʦʙʫʜʦʚʠ ʜʦʚʽʜʢʠ 

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʽʜʢʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʯʦʪʠʨʠ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ, 

ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʡ ʚʠʤʦʛʘʤ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʦʩʪʽ: 

1. ʌʦʨʤʫʚʘʥʥʷ ʢʦʥʪʝʢʩʪʫ ʚʠʙʽʨʢʠ. ʂʦʨʠʩʪʫʚʘʯ ʢʦʥʩʪʨʫʶʻ ʧʦʰʫʢʦʚʠʡ 
ʟʘʧʠʪ ʤʦʚʦʶ InfoReS. ʂʣʘʩʠʯʥʝ ʷʜʨʦ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʻ ʧʝʨʚʠʥʥʠʡ 
ʚʽʜʙʽʨ, ʛʘʨʘʥʪʫʶʯʠ ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʤʘʩʠʚʫ 

ʜʦʢʫʤʝʥʪʽʚ. 
2. ʉʝʤʘʥʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʘ ʦʙʨʦʙʢʘ. ɺʽʜʽʙʨʘʥʘ ʚʠʙʽʨʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʚ 

ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʥʪʫʨ, ʜʝ LLM-ʤʦʜʫʣʽ ʚʠʢʦʥʫʶʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ 
ʤʥʦʞʠʥʠ ʜʦʢʫʤʝʥʪʽʚ. 

3. ɺʝʨʠʬʽʢʘʮʽʷ ʪʘ ʢʦʥʪʝʢʩʪʫʘʣʽʟʘʮʽʷ. ʂʦʞʥʠʡ ʟʛʝʥʝʨʦʚʘʥʠʡ ʚʠʩʥʦʚʦʢ 
ʧʨʦʭʦʜʠʪʴ ʧʨʦʮʝʜʫʨʫ ʧʨʠʚô̫ ʟʢʠ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣʘ.  

4. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ, ʝʢʩʧʦʨʪ ʪʘ ʽʥʪʝʛʨʘʮʽʷ. ʉʠʩʪʝʤʘ ʛʝʥʝʨʫʻ ʫʥʽʬʽʢʦʚʘʥʠʡ 
ʰʘʙʣʦʥ ʜʦʚʽʜʢʠ ʟ ʨʦʟʜʽʣʘʤʠ, ʤʝʪʘʜʘʥʠʤʠ ʪʘ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤʠ.  

ʉʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʘʥʘʣʽʪʠʯʥʦʾ ʜʦʚʽʜʢʠ 

ʊʠʧʦʚʘ ʜʦʚʽʜʢʘ (ʨʝʟʶʤʝ), ʩʬʦʨʤʦʚʘʥʘ ʚ InfoStream, ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ 
ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʙʣʦʢʠ: 

¶ ʄʝʪʘʜʘʥʽ: ʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ, ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ, ʢʽʣʴʢʽʩʪʴ ʦʙʨʦʙʣʝʥʠʭ 
ʜʦʢʫʤʝʥʪʽʚ, ʤʦʚʥʘ ʪʘ ʜʞʝʨʝʣʴʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʪʘ ʯʘʩ ʛʝʥʝʨʘʮʽʾ. 

¶ ʍʨʦʥʦʣʦʛʽʷ ʪʘ ʩʶʞʝʪʥʽ ʣʘʥʮʶʞʢʠ: ʩʪʠʩʣʠʡ ʧʝʨʝʙʽʛ ʨʦʟʚʠʪʢʫ ʧʦʜʽʾ ʟ 
ʘʢʮʝʥʪʦʤ ʥʘ ʪʦʯʢʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʦʬʽʮʽʡʥʽ ʟʘʷʚʠ, ʨʝʘʢʮʽʾ ʨʝʛʫʣʷʪʦʨʽʚ 
ʘʙʦ ʨʠʥʢʫ. ʉʶʞʝʪʠ ʬʦʨʤʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʨʘʥʞʫʚʘʥʥʷ ʪʘ ʦʙô̒ ʜʥʫʶʪʴ ʨʦʟʨʽʟʥʝʥʽ ʧʫʙʣʽʢʘʮʽʾ ʫ ʻʜʠʥʠʡ ʥʘʨʘʪʠʚ. 

¶ ʂʣʶʯʦʚʽ ʩʫʙô̒ ʢʪʠ, ʦʙô̒ ʢʪʠ ʪʘ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ: ʧʝʨʩʦʥʘʣʽʾ, ʦʨʛʘʥʽʟʘʮʽʾ, 

ʛʝʦʛʨʘʬʽʷ, ʬʽʥʘʥʩʦʚʽ/ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʨʢʝʨʠ. 

¶ ɼʠʥʘʤʽʢʘ ʪʘ ʭʚʠʣʴʦʚʠʡ ʘʥʘʣʽʟ: ʽʥʪʝʨʘʢʪʠʚʥʽ ʛʨʘʬʽʢʠ ʧʦʷʚʠ ʧʦʥʷʪʴ, 
ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ, ʦʮʽʥʢʘ ʮʠʢʣʽʯʥʦʩʪʽ ʤʝʜʽʘʫʚʘʛʠ ʪʘ ʧʨʦʛʥʦʟʥʽ 

ʧʦʢʘʟʥʠʢʠ. 

¶ ɺʝʨʠʬʽʢʦʚʘʥʽ ʚʠʩʥʦʚʢʠ: ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʪʝʟʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʜʞʝʨʝʣʦ, ʜʘʪʦʶ ʧʫʙʣʽʢʘʮʽʾ ʪʘ 

ʫʨʠʚʢʦʤ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʝʢʩʪʫ. 

¶ ʄʘʨʢʝʨʠ ʜʣʷ ʉʇʇʈ: ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ, ʪʦʯʢʠ ʚʧʣʠʚʫ, ʩʮʝʥʘʨʽʾ 
ʨʝʘʛʫʚʘʥʥʷ, ʽʥʜʠʢʘʪʦʨʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʨʽʚʝʥʴ ʝʢʩʧʝʨʪʥʦʾ ʚʘʣʽʜʘʮʽʾ. 

ʇʦʻʜʥʘʥʥʷ ʢʣʘʩʠʯʥʦʛʦ ʧʦʰʫʢʦʚʦʛʦ ʷʜʨʘ, ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʬʽʣʴʪʨʘʮʽʾ, 

RAG-ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʮʠʪʫʚʘʥʥʷ ʧʝʨʰʦʜʞʝʨʝʣ ʧʝʨʝʪʚʦʨʶʻ ʘʥʘʣʽʪʠʯʥʫ ʜʦʚʽʜʢʫ 

ʟ ʪʝʭʥʽʯʥʦʛʦ ʟʚʽʪʫ ʥʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ.  
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ʌʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

 

ʋ ʤʝʪʦʜʦʣʦʛʽʾ InfoStream ʢʦʨʠʩʥʽʩʪʴ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʜʘʰʙʦʨʜʠ ʉʇʇʈ, ʜʝ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʤʝʪʨʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʥʘʣʽʚ, ʧʨʦʛʥʦʟʠ, 

ʪʦʥʘʣʴʥʽ ʟʨʫʰʝʥʥʷ ʪʘ ʤʘʪʨʠʮʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʝʪʨʠʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʽʦʨʠʪʝʪʽʚ 

ʢʦʥʢʨʝʪʥʦʛʦ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʩʮʝʥʘʨʽʶ: ʫ ʢʨʠʟʦʚʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʽʦʨʠʪʝʪʦʤ 

ʻ ʰʚʠʜʢʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ, ʫ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ ï ʧʦʚʥʦʪʘ ʪʘ ʧʨʦʛʥʦʟ, ʫ 

ʢʦʤʫʥʽʢʘʮʽʡʥʦʤʫ ʚʧʣʠʚʽ ï ʢʦʨʠʩʥʽʩʪʴ ʪʘ ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ ʫ ʢʦʨʧʦʨʘʪʠʚʥ ̔

ʩʠʩʪʝʤʠ. 

 
ʌʦʨʩʘʡʪ-ʘʥʘʣʽʟ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʠʪʫʘʮʽʾ 

 

 

5.4. ʇʦʙʫʜʦʚʘ ʩʝʤʘʥʪʠʯʥʠʭ ʢʘʨʪ ʥʘ ʦʩʥʦʚʽ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ  

ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʻ ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʢʘʨʪ (ʤʝʨʝʞ) ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʩʧʽʣʴʥʦʾ 

ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʪʝʨʤʽʥʽʚ, ʩʫʯʘʩʥʽ ʚʝʣʠʢʽ ʤʦʚʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ 
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ʥʝ ʣʠʰʝ ʬʦʨʤʘʣʴʥʽ ʣʝʢʩʠʯʥʽ ʟʚô̫ ʟʢʠ, ʘ ʡ ʧʨʠʭʦʚʘʥʽ ʩʤʠʩʣʦʚʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʧʦʥʷʪʪʷʤʠ, ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʧʝʨʩʦʥʘʣʽʷʤʠ, ʧʦʜʽʷʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ. 

ʋ ʩʠʩʪʝʤʽ InfoStream ʩʝʤʘʥʪʠʯʥʽ ʢʘʨʪʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʦʢʫʤʝʥʪʽʚ, 

ʚʽʜʽʙʨʘʥʠʭ ʟʘ ʧʦʰʫʢʦʚʠʤ ʟʘʧʠʪʦʤ ʢʦʨʠʩʪʫʚʘʯʘ. ʇʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʣʝʚʘʥʪʥʦʾ ʚʠʙʽʨʢʠ ʪʝʢʩʪʦʚʽ ʤʘʪʝʨʽʘʣʠ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʤʦʜʫʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ LLM ʚʠʢʦʥʫʻ ʚʠʜʽʣʝʥʥʷ 

ʩʫʪʥʦʩʪʝʡ, ʥʦʨʤʘʣʽʟʘʮʽʶ ʥʘʟʚ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʢʘʪʝʛʦʨʽʡ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʤʠʩʣʦʚʠʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʥʠʤʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʻ ʛʨʘʬʦʚʘ ʩʪʨʫʢʪʫʨʘ, ʫ ʷʢʽʡ ʚʫʟʣʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʦʙô̒ ʢʪʘʤ (ʧʦʥʷʪʪʷʤ, ʦʨʛʘʥʽʟʘʮʽʷʤ, ʧʝʨʩʦʥʘʣʽʷʤ, ʢʨʘʾʥʘʤ, 

ʪʝʭʥʦʣʦʛʽʷʤ, ʧʦʜʽʷʤ ʪʦʱʦ), ʘ ʨʝʙʨʘ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʠʷʚʣʝʥʽ ʩʝʤʘʥʪʠʯʥʽ 

ʟʚô̫ ʟʢʠ. ɺʘʛʘ ʟʚô̫ ʟʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʪʦʪʦʶ ʡʦʛʦ ʧʦʷʚʠ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʩʠʣʦʶ 

ʩʝʤʘʥʪʠʯʥʦʾ ʙʣʠʟʴʢʦʩʪʽ ʘʙʦ ʝʢʩʧʝʨʪʥʦʶ ʦʮʽʥʢʦʶ LLM. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʩʪʘʪʠʯʥʠʭ ʩʭʝʤ, ʩʝʤʘʥʪʠʯʥʘ ʢʘʨʪʘ ʚ InfoStream 

ʻ ʽʥʪʝʨʘʢʪʠʚʥʦʶ. ʂʦʞʥʠʡ ʚʫʟʦʣ ʤʝʨʝʞʽ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʘʢʪʠʚʥʝ ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʤʘʩʠʚ ʩʠʩʪʝʤʠ. ʇʨʠ ʚʠʙʦʨʽ ʚʫʟʣʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʬʦʨʤʫʻʪʴʩʷ ʧʦʰʫʢʦʚʠʡ ʟʘʧʠʪ ʜʦ ʙʘʟʠ ʜʘʥʠʭ InfoStream, ʱʦ ʜʦʟʚʦʣʷʻ ʤʠʪʪʻʚʦ 

ʧʝʨʝʡʪʠ ʚʽʜ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʜʦ ʢʦʥʢʨʝʪʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʩʪʘʣʠ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʦʛʦ ʢʦʥʮʝʧʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʧʦʷʩʥʶʚʘʥʦʾ ʘʥʘʣʽʪʠʢʠ (Explainable 

Analytics): ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʥʝ ʣʠʰʝ ʙʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ, 

ʘʣʝ ʡ ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʚʽʨʷʪʠ ʜʞʝʨʝʣʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽʩʥʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʚô̫ ʟʢʽʚ. 

ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʩʝʤʘʥʪʠʯʥʦʾ ʢʘʨʪʠ 

ʌʦʨʤʫʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: 

1. ʌʦʨʤʫʚʘʥʥʷ ʪʝʤʘʪʠʯʥʦʾ ʚʠʙʽʨʢʠ ʜʦʢʫʤʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʰʫʢʦʚʦʛʦ ʷʜʨʘ InfoReS.  
2. ɸʚʪʦʤʘʪʠʯʥʝ ʚʠʣʫʯʝʥʥʷ ʩʫʪʥʦʩʪʝʡ ʪʘ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ LLM.  
3. ʅʦʨʤʘʣʽʟʘʮʽʷ ʪʘ ʦʙô̒ ʜʥʘʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʟʚ.  

4. ɺʠʟʥʘʯʝʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ.  
5. ʈʦʟʨʘʭʫʥʦʢ ʚʘʛ ʚʫʟʣʽʚ ʪʘ ʟʚô̫ ʟʢʽʚ.  

6. ʇʦʙʫʜʦʚʘ ʛʨʘʬʦʚʦʾ ʩʪʨʫʢʪʫʨʠ.  
7. ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʝʨʝʞʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʦʩʠʣʘʥʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ.  
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ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʘ ʟʜʘʪʥʘ 
ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʝ ʣʠʰʝ ʧʨʷʤʽ, ʘ ʡ ʢʦʥʪʝʢʩʪʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʧʦʥʷʪʪʷʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʜʦʢʫʤʝʥʪʠ ʤʦʞʫʪʴ ʥʝ ʤʽʩʪʠʪʠ ʦʜʥʦʯʘʩʥʦʛʦ ʟʛʘʜʫʚʘʥʥʷ ʜʚʦʭ 
ʦʙô̒ ʢʪʽʚ, ʦʜʥʘʢ LLM ʟʜʘʪʥʘ ʚʠʟʥʘʯʠʪʠ ʾʭʥʶ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʩʧʽʣʴʥʦʾ ʪʝʤʘʪʠʢʠ 
ʘʙʦ ʩʮʝʥʘʨʽʶ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. 

 

ʉʝʤʘʥʪʠʯʥʘ ʤʝʨʝʞʘ ʪʝʤʘʪʠʢʠ ʤʦʥʽʪʦʨʠʥʛʫ:  ʢʦʞʥʠʡ ʚʫʟʦʣ ʻ ʧʦʩʠʣʘʥʥʷʤ 

ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʚʠʙʽʨʢʫ ʜʦʢʫʤʝʥʪʽʚ ʫ ʙʘʟʽ ʜʘʥʠʭ InfoStream 

ɯʥʪʝʨʘʢʪʠʚʥʘ ʥʘʚʽʛʘʮʽʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʩʝʤʘʥʪʠʯʥʠʭ ʢʘʨʪ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʧʨʠʥʮʠʧʦʤ ʥʘʚʽʛʘʮʽʾ ʤʝʨʝʞʝʶ 

ʟʥʘʥʴ. ʂʦʨʠʩʪʫʚʘʯ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʦʜʥʦʛʦ ʢʦʥʮʝʧʪʫ ʜʦ ʽʥʰʦʛʦ, ʧʦʩʪʫʧʦʚʦ 
ʫʪʦʯʥʶʶʯʠ ʥʘʧʨʷʤ ʘʥʘʣʽʟʫ ʪʘ ʚʠʷʚʣʷʶʯʠ ʧʨʠʭʦʚʘʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ 

ʧʦʜʽʷʤʠ, ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʫʯʘʩʥʠʢʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤ ʪʘʢʠʡ ʧʽʜʭʽʜ ʻ ʜʣʷ: 

¶ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʤʧʘʥʽʡ;  
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¶ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʝʢʦʩʠʩʪʝʤ;  

¶ ʘʥʘʣʽʟʫ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

¶ ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ;  

¶ ʚʠʷʚʣʝʥʥʷ ʮʝʥʪʨʽʚ ʚʧʣʠʚʫ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ;  

¶ ʧʽʜʪʨʠʤʢʠ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ ʫ ʉʇʇʈ 

ɯʥʪʝʛʨʘʮʽʷ ʩʝʤʘʥʪʠʯʥʠʭ ʢʘʨʪ ʫ ʢʦʥʪʫʨ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ ʘʥʘʣʽʟʫ ʦʢʨʝʤʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʦ ʘʥʘʣʽʟʫ 
ʩʪʨʫʢʪʫʨʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚ ʮʽʣʦʤʫ. ʂʝʨʽʚʥʠʢ ʘʙʦ ʘʥʘʣʽʪʠʢ ʦʪʨʠʤʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʙʘʯʠʪʠ ʥʝ ʣʠʰʝ ʽʥʬʦʨʤʘʮʽʡʥʽ ʬʘʢʪʠ, ʘʣʝ ʡ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ 
ʤʽʞ ʥʠʤʠ. 

ʇʦʻʜʥʘʥʥʷ ʢʣʘʩʠʯʥʦʛʦ ʧʦʰʫʢʦʚʦʛʦ ʷʜʨʘ InfoReS, ʙʘʛʘʪʦʨʽʯʥʦʛʦ 
ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʫ ʜʘʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ 

ʧʝʨʝʪʚʦʨʶʻ ʩʝʤʘʥʪʠʯʥʫ ʢʘʨʪʫ ʥʘ ʜʠʥʘʤʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʦʩʣʽʜʞʝʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʋ ʪʘʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʢʦʞʥʠʡ ʚʫʟʦʣ ʤʝʨʝʞʽ ʩʪʘʻ 

ʪʦʯʢʦʶ ʚʭʦʜʫ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʘʩʠʚʫ, ʘ ʩʘʤʘ ʤʝʨʝʞʘ ð 
ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʢʘʨʪʦʶ ʟʥʘʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʧʝʨʝʭʽʜ ʚʽʜ 

ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʙʘʯʝʥʥʷ ʩʠʪʫʘʮʽʾ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣ ʽ ʧʽʜʪʚʝʨʜʞʫʚʘʣʴʥʠʭ 
ʜʦʢʫʤʝʥʪʽʚ. 
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6.1. ʆʥʣʘʡʥ-ʜʦʩʪʫʧ ʜʦ ʦʧʝʨʘʪʠʚʥʠʭ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʙʘʟ ʜʘʥʠʭ 

ʆʥʣʘʡʥ-ʜʦʩʪʫʧ ʜʦ ʦʧʝʨʘʪʠʚʥʠʭ ʪʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʙʘʟ ʜʘʥʠʭ ʻ 

ʦʩʥʦʚʥʠʤ ʨʝʞʠʤʦʤ ʩʠʩʪʝʤʠ InfoStream, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʦʩʝʨʝʜʥʶ 

ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʽʥʜʝʢʩʦʚʘʥʠʤʠ ʤʘʩʠʚʘʤʠ ʥʦʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝʡ 

ʨʝʞʠʤ ʨʝʘʣʽʟʫʻ ʢʦʥʮʝʧʮʽʶ çʻʜʠʥʦʛʦ ʚʽʢʥʘè ʜʦʩʪʫʧʫ ʜʦ ʪʠʩʷʯ ʚʝʙ-ʨʝʩʫʨʩʽʚ, 

ʧʦʻʜʥʫʶʯʠ ʽʥʪʫʾʪʠʚʥʫ ʥʘʚʽʛʘʮʽʶ ʟ ʨʦʟʚʠʥʝʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʧʦʰʫʢʫ, 

ʜʠʥʘʤʽʯʥʦʛʦ ʫʪʦʯʥʝʥʥʷ ʚʠʙʽʨʦʢ ʪʘ ʤʠʪʪʻʚʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʽʥʪʝʨʬʝʡʩʫ 

ʈʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʦʥʣʘʡʥ-ʜʦʩʪʫʧʫ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʟʘ ʤʦʜʫʣʴʥʠʤ 

ʧʨʠʥʮʠʧʦʤ ʽ ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʟʦʥʠ: 

1. ɺʝʨʭʥʻ ʩʠʩʪʝʤʥʝ ʤʝʥʶ ï ʬʽʢʩʦʚʘʥʘ ʧʘʥʝʣʴ ʥʘʚʽʛʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴ 

ʩʝʣʝʢʪʦʨ ʙʘʟ ʜʘʥʠʭ, ʨʦʟʜʽʣʠ çɼʦʚʽʜʢʘè, çʂʘʙʽʥʝʪ ʢʦʨʠʩʪʫʚʘʯʘè, 

çʂʘʪʘʣʦʛ ʜʞʝʨʝʣè, çʉʪʘʪʠʩʪʠʢʘ ʧʦʩʪʫʧʣʝʥʴè ʪʘ ʢʥʦʧʢʫ ʚʠʭʦʜʫ. ʄʝʥʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ. 

2. ʈʦʙʦʯʘ ʦʙʣʘʩʪʴ ï ʜʠʥʘʤʽʯʥʠʡ ʢʦʥʪʝʡʥʝʨ, ʷʢʠʡ ʘʜʘʧʪʫʻʪʴʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʦʙʨʘʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. ʋ ʡʦʛʦ ʮʝʥʪʨʽ ʨʦʟʪʘʰʦʚʘʥʘ ʬʦʨʤʘ 

ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʟ ʧʦʣʷʤʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʪʝʨʤʽʥʽʚ, ʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʪʦʨʽʚ, ʧʝʨʝʤʠʢʘʯʽʚ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʬʽʣʴʪʨʽʚ ʜʫʙʣʶʚʘʥʥʷ. ɿʘʣʝʞʥʦ 

ʚʽʜ ʘʢʪʠʚʥʦʾ ʙʘʟʠ, ʥʠʞʯʝ ʘʙʦ ʟʙʦʢʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʜʦʧʦʤʽʞʥʽ ʧʘʥʝʣʽ: 

ʪʝʤʘʪʠʯʥʽ ʨʫʙʨʠʢʠ, ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʩʶʞʝʪʽʚ, ʧʝʨʩʦʥʘʣʴʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʘʥʘʣʠ, ʧʝʨʩʦʥʘʣʴʥʽ ʜʞʝʨʝʣʘ ʘʙʦ ʢʘʣʝʥʜʘʨ ʚʠʙʦʨʫ 

ʽʥʪʝʨʚʘʣʫ. ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʽʥʪʝʨʬʝʡʩʫ ʻ ʽʥʪʝʨʘʢʪʠʚʥʠʤ: ʢʣʽʢ ʥʘ 

ʨʫʙʨʠʢʫ, ʜʞʝʨʝʣʦ ʘʙʦ ʟʘʛʦʣʦʚʦʢ ʤʠʪʪʻʚʦ ʚʽʜʢʨʠʚʘʻ ʚʽʜʧʦʚʽʜʥʫ ʚʠʙʽʨʢʫ 

ʘʙʦ ʧʦʚʥʠʡ ʪʝʢʩʪ ʜʦʢʫʤʝʥʪʘ. 

ʇʝʨʝʤʠʢʘʥʥʷ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʢʦʥʪʫʨʘʤʠ InfoStream ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʯʝʨʝʟ ʩʝʣʝʢʪʦʨ ʙʘʟ ʜʘʥʠʭ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʽʥʪʝʨʬʝʡʩʫ. 

ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ ʰʽʩʪʴ ʦʩʥʦʚʥʠʭ ʢʦʥʪʝʢʩʪʽʚ: 

¶ ʆʧʝʨʘʪʠʚʥʘ ʙʘʟʘ ï ʤʽʩʪʠʪʴ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʥʘʜʽʡʰʣʠ ʟʘ ʦʩʪʘʥʥʽ 7 ʜʥʽʚ. 

ʆʥʦʚʣʶʻʪʴʩʷ ʚ ʨʝʞʠʤʽ, ʙʣʠʟʴʢʦʤʫ ʜʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɯʥʪʝʨʬʝʡʩ 

ʘʢʪʠʚʫʻ ʧʘʥʝʣʽ ʩʶʞʝʪʽʚ, ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʜʞʝʨʝʣ, ʦʨʽʻʥʪʫʶʯʠʩʴ 

ʥʘ ʤʦʥʽʪʦʨʠʥʛ ʧʦʪʦʯʥʠʭ ʧʦʜʽʡ. 

¶ ʈʝʪʨʦʩʧʝʢʪʠʚʥʘ ʙʘʟʘ ï ʘʨʭʽʚʥʝ ʩʭʦʚʠʱʝ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʧʦʥʘʜ 30 ʨʦʢʽʚ. 

ɯʥʪʝʨʬʝʡʩ ʧʽʜʢʣʶʯʘʻ ʢʘʣʝʥʜʘʨ ʚʠʙʦʨʫ ʽʥʪʝʨʚʘʣʫ ʜʘʪ, ʜʦʟʚʦʣʷʶʯʠ 
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ʬʦʨʤʫʚʘʪʠ ʟʨʽʟʠ ʟʘ ʜʦʚʽʣʴʥʠʤʠ ʧʝʨʽʦʜʘʤʠ (ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʜʦʙʠ ʜʦ 

ʧʦʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ). 

¶ ɸʥʛʣʦʤʦʚʥʘ ʙʘʟʘ ï ʬʦʢʫʩ ʥʘ ʟʘʨʫʙʽʞʥʠʭ ɿʄɯ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʘʛʝʥʪʩʪʚʘʭ. ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʽʯʥʘ ʦʧʝʨʘʪʠʚʥʽʡ, ʘʣʝ ʟ ʧʨʽʦʨʠʪʝʪʦʤ ʥʘ 

ʤʦʚʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʬʽʣʴʪʨʠ ʢʨʘʾʥ ɭʉ, ʉʐɸ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʘʛʝʥʪʩʪʚ. 

¶ ɸʥʛʣʦʤʦʚʥʘ/ʨʝʪʨʦʩʧʝʢʪʠʚʥʘ ï ʧʦʻʜʥʫʻ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʢʦʥʪʝʢʩʪ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʧʦʥʘʜ 30 ʨʦʢʽʚ, ʽʟ ʢʘʣʝʥʜʘʨʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʽʥʦʟʝʤʥʠʭ ʜʠʩʢʫʨʩʽʚ. 

¶ ʆʧʝʨʘʪʠʚʥʘ ʙʘʟʘ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ ï ʤʽʩʪʠʪʴ ʧʦʚʜ̔ʦʤʣʝʥʥʷ, ʱʦ 

ʥʘʜʽʡʰʣʠ ʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ  (Youtube, Telegram, Reddit, ʬʦʨʫʤʠ, 

ʪʦʱʦ) ʟʘ ʦʩʪʘʥʥʽ 7 ʜʥʽʚ. 

¶ ʈʝʪʨʦʩʧʝʢʪʠʚʥʘ ʙʘʟʘ ʩʦʮʽʘʣʴʥʠʭ ʤʝʜʽʘ ï ʘʨʭʽʚʥʝ ʩʭʦʚʠʱʝ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʧʦʥʘʜ 10 ʨʦʢʽʚ.  

 

ʇʨʠ ʟʤʽʥʽ ʢʦʥʪʝʢʩʪʫ ʽʥʪʝʨʬʝʡʩ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʢʦʥʬʽʛʫʨʫʻ ʜʦʩʪʫʧʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʧʨʠʭʦʚʫʶʯʠ ʥʝʧʦʪʨʽʙʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ 

ʬʫʥʢʮʽʷʭ, ʨʝʣʝʚʘʥʪʥʠʭ ʦʙʨʘʥʦʤʫ ʨʝʞʠʤʫ.  

ɹʘʛʘʪʦʨʽʚʥʝʚʘ ʩʠʩʪʝʤʘ ʬʽʣʴʪʨʘʮʽʾ 

ʌʽʣʴʪʨʘʮʽʷ ʚ InfoStream ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʠʭ 

ʨʽʚʥʷʭ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʩʪʫʧʦʚʦ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʰʠʨʦʢʠʡ ʧʦʰʫʢ ʫ 

ʚʠʩʦʢʦʪʦʯʥʫ, ʘʥʘʣʽʪʠʯʥʦ ʧʨʠʜʘʪʥʫ ʚʠʙʽʨʢʫ: 

1. ɹʘʟʦʚʠʡ ʨʽʚʝʥʴ (ʬʦʨʤʘ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ). ʂʦʨʠʩʪʫʚʘʯ ʬʦʨʤʫʻ 

ʧʝʨʚʠʥʥʠʡ ʟʘʧʠʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ InfoReS: ʪʝʨʤʽʥʠ ʧʨʠʨʦʜʥʦʾ 

ʤʦʚʠ, ʧʨʘʚʽ ʩʢʦʨʦʯʝʥʥʷ, ʣʦʛʽʯʥʽ ʦʧʝʨʘʪʦʨʠ (&, |, !, +, ,), ʢʦʥʪʝʢʩʪʥʝ 

ʩʣʽʜʫʚʘʥʥʷ (~), ʢʦʥʪʝʢʩʪʥʘ ʙʣʠʟʴʢʽʩʪʴ (@), ʪʦʯʥʝ ʚʭʦʜʞʝʥʥʷ (]), ʢʨʫʛʣʽ 

ʜʫʞʢʠ ʜʣʷ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɼʦʜʘʪʢʦʚʦ ʜʦʩʪʫʧʥʽ 

ʧʝʨʝʤʠʢʘʯʽ: 

¶ ʄʦʨʬʦʣʦʛʽʷ ï ʚʨʘʭʦʚʫʚʘʪʠ/ʽʛʥʦʨʫʚʘʪʠ ʟʘʢʽʥʯʝʥʥʷ ʩʣʽʚ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʘʙʦ ʟʚʫʞʝʥʥʷ ʧʦʰʫʢʫ. 

¶ ɼʫʙʣʽ ï ʧʦʢʘʟʫʚʘʪʠ/ʧʨʠʭʦʚʫʚʘʪʠ ʟʤʽʩʪʦʚʥʦ ʽʜʝʥʪʠʯʥʽ ʘʙʦ 

ʩʝʤʘʥʪʠʯʥʦ ʙʣʠʟʴʢʽ ʜʦʢʫʤʝʥʪʠ. 
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¶ ɼʽʘʧʘʟʦʥ ʜʘʪ ï ʦʙʤʝʞʝʥʥʷ ʚʠʙʽʨʢʠ ʟʘ ʧʝʨʽʦʜʦʤ ʧʫʙʣʽʢʘʮʽʾ 

(ʘʢʪʠʚʫʻʪʴʩʷ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʢʦʥʪʝʢʩʪʽ). 

2. ɼʠʥʘʤʽʯʥʝ ʫʪʦʯʥʝʥʥʷ (ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪ). ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʦʰʫʢʫ ʩʠʩʪʝʤʘ ʛʝʥʝʨʫʻ ʯʘʩʪʦʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʫ ʤʦʜʝʣʴ ʦʪʨʠʤʘʥʦʾ 

ʚʠʙʽʨʢʠ. ʇʦʨʪʨʝʪ ʚʽʜʦʙʨʘʞʘʻ ʨʘʥʞʠʨʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʠʚʫ: 

ʪʝʤʘʪʠʯʥʽ ʨʫʙʨʠʢʠ, ʤʦʚʠ, ʨʦʟʤʽʨ ʧʦʚʽʜʦʤʣʝʥʴ 

(ʤʘʣʠʡ/ʩʝʨʝʜʥʽʡ/ʚʝʣʠʢʠʡ), ʮʠʬʨʦʚʫ ʥʘʩʠʯʝʥʽʩʪʴ 

(ʥʠʟʴʢʘ/ʩʝʨʝʜʥʷ/ʚʠʩʦʢʘ), ʢʨʘʾʥʠ ʜʞʝʨʝʣ, ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʟʚʠ, ʽʤʝʥʘ 

ʜʞʝʨʝʣ, ʧʝʨʩʦʥʘʣʽʾ, ʪʦʥʘʣʴʥʽʩʪʴ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʪʝʨʤʽʥʠ. 

ʅʘʡʚʘʛʦʤʽʰʽ ʝʣʝʤʝʥʪʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʩʠʤʚʦʣʦʤ *. ʂʣʽʢ ʥʘ ʙʫʜʴ-ʷʢʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʠʪʪʻʚʦ ʜʦʜʘʻ ʬʽʣʴʪʨ ʜʦ ʟʘʧʠʪʫ. ʄʦʞʣʠʚʝ 

ʢʦʤʙʽʥʫʚʘʥʥʷ ʢʽʣʴʢʦʭ ʬʽʣʴʪʨʽʚ ʯʝʨʝʟ ʣʦʛʽʯʥʽ ʟʚô̫ ʟʢʠ AND (ʦʙʦʚô̫ ʟʢʦʚʘ 

ʥʘʷʚʥʽʩʪʴ) ʘʙʦ NOT (ʚʠʢʣʶʯʝʥʥʷ). ʎʝʡ ʨʽʚʝʥʴ ʫʩʫʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʚʪʦʨʥʦʛʦ ʚʚʝʜʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʧʠʪʽʚ, ʟʘʤʽʥʶʶʯʠ ʾʭ ʽʥʪʝʨʘʢʪʠʚʥʠʤ 

ʫʪʦʯʥʝʥʥʷʤ. 

3. ʂʦʥʪʝʢʩʪʥʘ ʥʘʚʽʛʘʮʽʷ (ʂʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨ). ʈʝʘʣʽʟʫʻ ʧʨʠʥʮʠʧ 

çʧʦʰʫʢʦʚʠʭ ʧʘʧʦʢè. ʅʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʽʚ ʩʝʤʘʥʪʠʯʥʦʾ ʙʣʠʟʴʢʦʩʪʽ 

ʩʠʩʪʝʤʘ ʙʫʜʫʻ ʘʜʘʧʪʠʚʥʝ ʜʝʨʝʚʦ ʫʪʦʯʥʝʥʴ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʚʠʥʥʦʛʦ 

ʧʦʰʫʢʫ. ʅʘʧʨʠʢʣʘʜ, ʟʘʧʠʪ ʙʝʥʟʠʥ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʧʦʥʫʻ ʛʽʣʢʠ: ʮʽʥʠ, 

ʝʢʩʧʦʨʪ, ʧʘʣʴʥʝ, ʨʠʥʢʠ, ʘʢʮʠʟʠ ʪʦʱʦ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʦʩʣʽʜʦʚʥʦ 

ʟʚʫʞʫʚʘʪʠ ʚʠʙʽʨʢʫ, ʧʝʨʝʭʦʜʷʯʠ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʪʝʨʤʽʥʘ ʜʦ ʢʦʥʢʨʝʪʥʠʭ 

ʧʽʜʪʝʤ ʙʝʟ ʟʤʽʥʠ ʩʠʥʪʘʢʩʠʩʫ ʟʘʧʠʪʫ. ʅʘʚʽʛʘʪʦʨ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʡ 

ʜʣʷ ʨʦʟʚʽʜʢʠ ʥʦʚʠʭ ʪʝʤʘʪʠʯʥʠʭ ʧʦʣʽʚ ʪʘ ʚʠʷʚʣʝʥʥʷ ʣʘʪʝʥʪʥʠʭ ʟʚô̫ ʟʢʽʚ 

ʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʘʭ. 

ɼʦʜʘʪʢʦʚʦ ʜʦʩʪʫʧʥʽ ʬʽʣʴʪʨʠ ʟʘ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʜʞʝʨʝʣʘʤʠ (ʧʦʧʝʨʝʜʥʴʦ 

ʚʽʜʽʙʨʘʥʽ ʯʝʨʝʟ çʂʘʪʘʣʦʛ ʜʞʝʨʝʣè), ʨʽʚʥʝʤ ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ (ʢʦʨʠʩʥʠʡ 

ʜʣʷ ʧʦʰʫʢʫ ʘʥʘʣʽʪʠʢʠ, ʪʘʙʣʠʮʴ, ʨʝʡʪʠʥʛʽʚ), ʨʦʟʤʽʨʦʤ ʧʦʚʽʜʦʤʣʝʥʴ ʪʘ ʤʦʚʥʦʶ 

ʚʝʨʩʽʻʶ. ʋʩʽ ʬʽʣʴʪʨʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʨʘʟʦʤ ʽʟ ʟʘʧʠʪʦʤ ʧʨʠ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʘʥʘʣʫ. 
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ʂʘʪʘʣʦʛ ʜʞʝʨʝʣ 

ɯʥʪʝʛʨʘʮʽʷ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʦʜʫʣʷʤʠ 

ʋ ʩʫʯʘʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ InfoStream ʬʽʣʴʪʨʦʚʘʥʘ ʚʠʙʽʨʢʘ ʻ ʛʦʪʦʚʠʤ 

ʚʭʽʜʥʠʤ ʢʦʥʪʫʨʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ. ɹʝʟ ʟʤʽʥʠ ʢʦʥʪʝʢʩʪʫ ʢʦʨʠʩʪʫʚʘʯ 

ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ: 

¶ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ; 

¶ ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʬʝʨʫʚʘʥʥʷ ʪʘ ʧʦʙʫʜʦʚʫ ʜʘʡʜʞʝʩʪʽʚ; 

¶ ʩʝʤʘʥʪʠʯʥʝ ʛʨʫʧʫʚʘʥʥʷ ʚ ʩʶʞʝʪʥʽ ʣʘʥʮʶʞʢʠ; 

¶ ʜʽʘʛʨʘʤʠ ʜʠʥʘʤʽʢʠ ʧʦʥʷʪʴ ʪʘ ʭʚʠʣʴʦʚʦʛʦ ʘʥʘʣʽʟʫ; 

¶ ʽʥʪʝʛʨʘʮʽʶ ʟ ʐɯ, ʷʢ ʧʨʘʮʶʻ ʚʠʢʣʶʯʥʦ ʟ ʨʝʣʝʚʘʥʪʥʠʤ, ʦʯʠʱʝʥʠʤ ʚʽʜ 

ʜʫʙʣʽʚ ʪʘ ʰʫʤʫ ʤʘʩʠʚʦʤ, ʱʦ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʝʥʝʨʘʮʽʡ 

ʪʘ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʢʦʥʪʝʢʩʪʫʘʣʴʥʠʭ ʩʧʦʪʚʦʨʝʥʴ. 

ɽʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʪʝʨʘʪʠʚʥʦʤʫ ʧʽʜʭʦʜʽ: 

1. ʇʦʯʠʥʘʪʠ ʟ ʤʽʥʽʤʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʪʝʨʤʽʥʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʦʨʬʦʣʦʛʽʶ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʦʭʦʧʣʝʥʥʷ. 

2. ɸʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪ ʧʝʨʰʦʾ ʚʠʙʽʨʢʠ, ʚʽʜʢʣʶʯʘʪʠ 

ʜʫʙʣʽ, ʬʽʣʴʪʨʫʚʘʪʠ ʟʘ ʨʫʙʨʠʢʘʤʠ, ʤʦʚʘʤʠ ʘʙʦ ʢʨʘʾʥʘʤʠ. 

3. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʘʩʠʬʽʢʘʪʦʨ-ʥʘʚʽʛʘʪʦʨ ʜʣʷ ʰʚʠʜʢʦʛʦ ʟʚʫʞʝʥʥʷ ʙʝʟ 

ʧʝʨʝʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʧʠʪʫ. 
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4. ɿʙʝʨʽʛʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʷʢ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʘʥʘʣ ʯʝʨʝʟ 

çʂʘʙʽʥʝʪ ʢʦʨʠʩʪʫʚʘʯʘè. 

5. ʈʝʛʫʣʷʨʥʦ ʦʥʦʚʣʶʚʘʪʠ ʩʧʠʩʦʢ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʞʝʨʝʣ ʪʘ ʧʝʨʝʚʽʨʷʪʠ 

ʩʪʘʪʠʩʪʠʢʫ ʧʦʩʪʫʧʣʝʥʴ ʜʣʷ ʢʦʨʝʢʮʽʾ çʩʣʽʧʠʭ ʟʦʥè. 

6.2. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʜʦʩʪʘʚʢʘ ʢʦʥʪʝʥʪʫ 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʜʦʩʪʘʚʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʠʙʽʨʦʢ ʻ ʟʘʚʝʨʰʘʣʴʥʦʶ 

ʣʘʥʢʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʪʨʘʥʩʬʦʨʤʫʻ ʦʙʨʦʙʣʝʥʽ, 

ʚʝʨʠʬʽʢʦʚʘʥʽ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʚ ʽʥʩʪʨʫʤʝʥʪ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʚ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ. ʋ ʩʠʩʪʝʤʽ InfoStream 

ʨʝʘʣʽʟʦʚʘʥʦ ʤʦʜʫʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʪʨʘʥʩʣʷʮʽʾ ʢʦʥʪʝʥʪʫ, ʷʢʘ ʧʦʻʜʥʫʻ 

ʧʝʨʝʚʽʨʝʥʽ ʤʝʪʦʜʠ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, RSS) ʽʟ 

ʩʫʯʘʩʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʽʥʪʝʨʬʝʡʩʘʤʠ, ʚʝʙ-ʚʽʜʞʝʪʘʤʠ. ʂʦʞʝʥ ʢʘʥʘʣ 

ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʧʽʜ ʘʥʘʣʽʪʠʯʥʽ ʟʘʜʘʯʽ, ʟʙʝʨʽʛʘʶʯʠ 

ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʧʨʦʟʦʨʽʩʪʴ, ʧʨʠʚôʷʟʢʫ ʜʦ ʧʝʨʰʦʜʞʝʨʝʣ ʪʘ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʣʦʛʽʢʦʶ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

Email-ʨʦʟʩʠʣʢʠ: ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʪʘ ʩʪʨʫʢʪʫʨʘ ʟʚʽʪʽʚ 

ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʪʘʚʢʠ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʩʮʝʥʘʨʽʷʭ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʦʟʥʘʡʦʤʣʝʥʥʷ, ʘʨʭʽʚʫʚʘʥʥʷ ʘʙʦ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʜʦʚʽʜʦʢ ʫ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɺ InfoStream ʥʘʣʘʰʪʫʚʘʥʥʷ email-ʨʦʟʩʠʣʢʠ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʟʙʝʨʝʞʝʥʦʤʫ ʧʦʰʫʢʦʚʦʤʫ ʟʘʧʠʪʽ, ʜʦ ʷʢʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʽʣʴʪʨʠ ʟʘ 

ʜʞʝʨʝʣʘʤʠ, ʤʦʚʘʤʠ, ʪʝʤʘʪʠʯʥʠʤʠ ʨʫʙʨʠʢʘʤʠ, ʜʽʘʧʘʟʦʥʦʤ ʜʘʪ ʪʘ ʨʽʚʥʝʤ 

ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ. ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʜʦʩʪʘʚʢʠ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ ʧʘʢʝʪʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ (ʱʦʜʝʥʥʽ/ʱʦʪʠʞʥʝʚʽ ʜʘʡʜʞʝʩʪʠ) ʜʦ ʨʝʞʠʤʫ, ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʢʦʣʠ ʤʘʪʝʨʽʘʣʠ ʥʘʜʭʦʜʷʪʴ ʫ ʤʽʨʫ ʽʥʜʝʢʩʘʮʽʾ ʥʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ. 

ʉʪʨʫʢʪʫʨʘ ʟʚʽʪʽʚ ʛʥʫʯʢʦ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ: ʚʽʜ ʙʘʟʦʚʦʛʦ 

ʧʝʨʝʣʽʢʫ ʟʘʛʦʣʦʚʢʽʚ ʟ ʘʥʦʪʘʮʽʷʤʠ ʜʦ ʨʦʟʛʦʨʥʫʪʠʭ ʩʶʞʝʪʥʠʭ ʣʘʥʮʶʞʢʽʚ, 

ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʬʝʨʦʚʘʥʠʭ ʜʘʡʜʞʝʩʪʽʚ ʪʘ RAG-ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ 

ʨʝʟʶʤʝ. ʂʦʞʝʥ ʬʨʘʛʤʝʥʪ ʟʚʽʪʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤ ʥʘ 

ʽʥʜʝʢʩʦʚʘʥʠʡ ʦʨʠʛʽʥʘʣ, ʜʘʪʦʶ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʽʥʜʠʢʘʪʦʨʦʤ 

ʪʦʥʘʣʴʥʦʩʪʽ/ʜʦʩʪʦʚʽʨʥʦʩʪʽ. 

RSS-ʧʦʪʦʢʠ: ʩʠʥʜʠʢʘʮʽʷ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʩʪʨʽʯʦʢ 

ʊʝʭʥʦʣʦʛʽʷ RSS (Really Simple Syndication) ʨʝʘʣʽʟʦʚʘʥʘ ʚ InfoStream ʷʢ 

ʤʝʭʘʥʽʟʤ ʤʘʰʠʥʥʦ-ʟʯʠʪʫʚʘʥʦʾ ʪʨʘʥʩʣʷʮʽʾ ʥʦʚʠʥʥʠʭ ʧʦʪʦʢʽʚ ʫ ʬʦʨʤʘʪʽ XML. 
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ʌʦʨʤʫʚʘʥʥʷ ʧʦʪʦʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʦ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ InfoReS, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʷʢ ʧʘʨʘʤʝʪʨ URL-ʘʜʨʝʩʠ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʪʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʤʘʪʠʯʥʠʭ ʢʘʥʘʣʽʚ 

(ʬʽʜʽʚ), ʢʦʞʝʥ ʟ ʷʢʠʭ ʦʥʦʚʣʶʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʛʨʘʬʽʢʦʤ ʽʥʜʝʢʩʘʮʽʾ ʩʠʩʪʝʤʠ. RSS-

ʧʦʪʦʢʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʘʛʨʝʛʘʪʦʨʘʤʠ ʪʘ ʩʫʯʘʩʥʠʤʠ ʙʨʘʫʟʝʨʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʢʨʦʩʧʣʘʪʬʦʨʤʥʠʡ ʜʦʩʪʫʧ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʪʽʡʥʦʛʦ ʚʭʦʜʫ ʚ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ. 

 
 
ɸʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʝʥʠʡ RSS-ʢʘʥʘʣ ʥʘ ʦʩʥʦʚʽ ʟʘʧʠʪʫ ʜʦ ʩʠʩʪʝʤʠ  

 

 
ɺʝʙ-ʚʽʜʞʝʪʠ (WebStream) 

ʉʝʨʚʽʩ ʚʝʙ-ʚʽʜʞʝʪʽʚ ʨʝʘʣʽʟʫʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫ ʚʽʜʽʙʨʘʥʠʭ ʥʦʚʠʥʥʠʭ 

ʧʦʪʦʢʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʟʦʚʥʽʰʥʽ ʘʙʦ ʚʥʫʪʨʽʰʥʽ ʚʝʙ-ʨʝʩʫʨʩʠ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʫʚʘʥʦʛʦ JavaScript-ʜʦʜʘʪʢʫ. ɺʽʜʞʝʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʟʘʛʦʣʦʚʢʠ, ʘʥʦʥʩʠ ʘʙʦ ʧʦʚʥʽ ʪʝʢʩʪʠ ʧʫʙʣʽʢʘʮʽʡ, ʩʠʥʭʨʦʥʽʟʫʶʯʠʩʴ ʟ ʦʩʥʦʚʥʦʶ 

ʙʘʟʦʶ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ, ʥʘʙʣʠʞʝʥʦʤʫ ʜʦ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʚʽʜʞʝʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʝʨʘʮʽʾ: 

ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʧʦʨʪʘʣʫ ʤʦʞʝ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʬʽʣʴʪʨʠ ʟʘ ʨʫʙʨʠʢʘʤʠ, 

ʚʠʢʣʶʯʘʪʠ ʢʦʥʢʨʝʪʥʽ ʜʞʝʨʝʣʘ, ʟʘʜʘʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ 

ʘʢʪʠʚʫʚʘʪʠ ʨʝʞʠʤ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʫʙʣʽʢʘʮʽʡ ʧʝʨʝʜ ʾʭʥʽʤ 

ʚʠʚʝʜʝʥʥʷʤ ʥʘ ʩʘʡʪ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʩʮʝʥʘʨʽʷʭ ʚʥʫʪʨʽʰʥʽʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʨʪʘʣʽʚ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʥʪʝʥʪʫ 
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ʢʦʨʧʦʨʘʪʠʚʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʫʥʠʢʥʫʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ. ɺʽʟʫʘʣʴʥʝ 

ʦʬʦʨʤʣʝʥʥʷ ʚʽʜʞʝʪʽʚ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʩʪʠʣʶ ʮʽʣʴʦʚʦʛʦ ʨʝʩʫʨʩʫ, ʘ ʤʝʭʘʥʽʟʤʠ 

ʢʝʰʫʚʘʥʥʷ ʪʘ ʧʘʛʽʥʘʮʽʾ ʛʘʨʘʥʪʫʶʪʴ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʥʘʚʽʪʴ ʧʨʠ ʚʠʩʦʢʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ.  

6.3. ʂʘʙʽʥʝʪ ʢʦʨʠʩʪʫʚʘʯʘ 

ʂʘʙʽʥʝʪ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʘʨʭʽʪʝʢʪʫʨʽ InfoStream ʚʠʩʪʫʧʘʻ ʮʝʥʪʨʘʣʴʥʠʤ 

ʽʥʪʝʨʬʝʡʩʥʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʚʫʟʣʦʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʪʠʯʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ, 

ʱʦ ʬʽʢʩʫʶʪʴ ʣʠʰʝ ʧʦʯʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ, ʩʫʯʘʩʥʠʡ ʢʘʙʽʥʝʪ ʨʝʘʣʽʟʫʻ 

ʜʠʥʘʤʽʯʥʠʡ ʢʦʥʪʫʨ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʢʘʥʘʣʘʤʠ, ʜʝ ʢʦʞʝʥ 

ʧʘʨʘʤʝʪʨ ʧʽʜʜʘʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʘʫʜʠʪʫ. 

 
ɯʥʪʝʨʬʝʡʩ ʢʘʙʽʥʝʪʫ ʢʦʨʠʩʪʫʚʘʯʘ 

 

ʋʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʢʘʥʘʣʘʤʠ 

ʇʝʨʩʦʥʘʣʴʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʘʥʘʣ ʫ InfoStream ʻ ʟʙʝʨʝʞʝʥʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʧʦʰʫʢʦʚʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʁʦʛʦ ʩʪʚʦʨʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʢʣʘʩʠʯʥʦʤʫ ʘʣʛʦʨʠʪʤʽ: 

1. ʌʦʨʤʫʚʘʥʥʷ ʧʝʨʚʠʥʥʦʛʦ ʟʘʧʠʪʫ ʤʦʚʦʶ InfoReS (ʪʝʨʤʠ, ʣʦʛʽʯʥʽ 

ʦʧʝʨʘʪʦʨʠ, ʢʦʥʪʝʢʩʪʥʘ ʙʣʠʟʴʢʽʩʪʴ/ʩʣʽʜʫʚʘʥʥʷ, ʜʫʞʢʠ). 

2. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʯʝʨʝʟ çɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʨʝʪè (ʨʘʥʞʫʚʘʥʥʷ 

ʨʫʙʨʠʢ, ʤʦʚ, ʜʞʝʨʝʣ, ʛʝʦʛʨʘʬʽʾ, ʪʦʥʘʣʴʥʦʩʪʽ, ʨʦʟʤʽʨʫ ʧʦʚʽʜʦʤʣʝʥʴ, 

ʮʠʬʨʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ, ʢʣʶʯʦʚʠʭ ʩʣʽʚ). 




















