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ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʩʝʡ ʧʨʦʛʨʘʤʤʳ 

ʢʫʨʩʘ ʜʠʩʮʠʧʣʠʥʳ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠ-

ʢʫʤ, ʩʦʜʝʨʞʘʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʝʛʦ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ, ʧʦɻ ʪʘʧ-

ʥʦʝ ʦʧʠʩʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ ʠ ʚʦʧʨʦʩʳ, ʘ ʪʘʢʞʝ ʪʝ-

ʩʪʦʚʳʝ ʟʘʜʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʩʪʫʜʝʥʪʦʚ, ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠ-

ʩʦʢ ʧʦ ʜʠʩʮʠʧʣʠʥʝ.  

ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʦʩʥʦʚʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ 

230700.62 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè, ʧʨʦʬʠʣʴ ï ʧʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʵʢʦʥʦʤʠʢʝ, 

010400.62 çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè, ʧʨʦʬʠʣʴ ï ʧʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʠʥʬʦʨʤʘʪʠʢʘ (ʦʙʱʠʡ ʧʨʦʬʠʣʴ). ʄʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʚʩʝʤ ʠʥʪʝʨʝʩʫʶʱʠʤʩʷ ʚʦʧʨʦʩʘʤʠ ʩʦ-

ʟʜʘʥʠʷ ʙʘʟ ʟʥʘʥʠʡ ʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ, ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʚ 

ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ 

ʇʨʦʣʦʛ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

 ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʦʚʝʪʦʤ ʌɻɹʆʋ ɺʇʆ çʂʘʤʯʘʪʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺʠʪʫʩʘ ɹʝʨʠʥʛʘè ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʦʩʥʦʚʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ 230700.62 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠ-

ʢʘè, ʧʨʦʬʠʣʴ ï ʧʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʵʢʦʥʦʤʠʢʝ, 010400.62 çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʠʥʬʦʨʤʘʪʠʢʘè, ʧʨʦʬʠʣʴ ï ʧʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ (ʦʙʱʠʡ ʧʨʦʬʠʣʴ).  
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ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʚʩʝʡ ʧʨʦʛʨʘʤʤʳ ʢʫʨʩʘ ʜʠʩʮʠʧʣʠʥʳ çʀʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ, 

ʩʦʜʝʨʞʘʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʝʛʦ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦ-

ʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ, ʧʦʵʪʘʧʥʦʝ ʦʧʠʩʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʨʘʙʦʪ, ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ ʠ ʚʦʧʨʦʩʳ, ʘ ʪʘʢʞʝ ʪʝʩʪʦʚʳʝ 

ʟʘʜʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʩʪʫʜʝʥʪʦʚ, ʠ ʙʠʙ-

ʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʧʦ ʜʠʩʮʠʧʣʠʥʝ.  

ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥ-

ʪʘ ɹʝʩʩʦʥʦʚʦʡ ɽʣʝʥʳ ɸʥʘʪʦʣʴʝʚʥʳ. 

ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʦʩʥʦʚʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ 230700.62 

çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè, ʧʨʦʬʠʣʴ ï ʧʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘ-

ʪʠʢʘ ʚ ʵʢʦʥʦʤʠʢʝ, 010400.62 çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥ-

ʬʦʨʤʘʪʠʢʘè, ʧʨʦʬʠʣʴ ï ʧʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠ-

ʢʘ (ʦʙʱʠʡ ʧʨʦʬʠʣʴ). ʄʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʚʩʝʤ ʠʥʪʝʨʝʩʫʁ-

ʱʠʤʩʷ ʚʦʧʨʦʩʘʤʠ ʩʦʟʜʘʥʠʷ ʙʘʟ ʟʥʘʥʠʡ ʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ, ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʷʭ ʧʨʠ-

ʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʷʟʳʢʘ ʇʨʦʣʦʛ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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ˤ̍˽ˮ˿˴ˢ ˮ˭ ˻˻˽ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  

230700.62 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè,  

ʧʨʦʬʠʣʴ ï ʧʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʵʢʦʥʦʤʠʢʝ 

 

ɹ.3.ɺ.4. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʎʝʣʠ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ï ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʷʭ ʠ ʟʘʜʘʯʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝ-

ʪʝʡ, ʧʨʠʥʮʠʧʘʭ ʠ ʩʧʦʩʦʙʘʭ ʠʭ ʧʦʩʪʨʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʷʟʳʢʝ ʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʫʯʠʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʠ ʨʝʰʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʵʪʦʡ ʦʙʣʘʩʪʴʶ ʟʥʘʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ 

ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; ʧʦʥʷʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ, ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜ-

ʜʝʨʞʢʦʡ; ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ; 

ʧʦʥʷʪʠʝ ʧʨʝʜʤʝʪʥʦʡ ʠ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘʩʪʠ; ʧʦʥʷʪʠʝ ʥʝʬʦʨʤʘ-

ʣʠʟʦʚʘʥʥʳʭ ʟʘʜʘʯ; ʧʦʥʷʪʠʝ ʟʥʘʥʠʡ; ʩʚʦʡʩʪʚʘ ʟʥʘʥʠʡ; ʢʘʪʝʛʦ-

ʨʠʠ ʟʥʘʥʠʡ; ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ; ʧʦʥʷʪʠʝ ʵʢʩʧʝʨʪ-

ʥʦʡ ʩʠʩʪʝʤʳ; ʩʪʨʫʢʪʫʨʫ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ; ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ; ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ; 

ʧʦʥʷʪʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; ʩʪʨʫʢʪʫʨʫ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; ʘʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝ-

ʪʠ; ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; ʦʩ-

ʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʬʘʢʪʦʚ ʠ ʧʨʘʚʠʣ ʙʘʟʳ 

ʟʥʘʥʠʡ ʥʘ ʇʨʦʣʦʛʝ; ʦʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʟʜʝʣʳ ʷʟʳ-

ʢʘ ʇʨʦʣʦʛ; ʧʦʥʷʪʠʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʥʦʥʠʤʥʳʭ ʧʝʨʝ-
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ʤʝʥʥʳʭ; ʚʠʜʳ ʮʝʣʝʡ ʠ ʧʦʜʮʝʣʝʡ; ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʥʘ ʇʨʦʣʦʛʝ; ʜʝʩʢʨʠʧʪʠʚʥʳʡ, ʧʨʦʮʝʜʫʨʥʳʡ ʠ ʤʘʰʠʥ-

ʥʳʡ ʩʤʳʩʣ ʧʨʦʛʨʘʤʤʳ ʥʘ ʇʨʦʣʦʛʝ; ʧʦʥʷʪʠʝ ʨʝʢʫʨʩʠʠ ʠ ʩʪʨʫʢ-

ʪʫʨ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʘʭ ʥʘ ʇʨʦʣʦʛʝ; ʧʦʥʷʪʠʝ ʩʧʠʩʢʘ; ʚʠʜʳ 

ʩʧʠʩʢʦʚ; ʩʪʨʫʢʪʫʨʘ ʩʧʠʩʢʘ; ʧʦʥʷʪʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʜʫ-

ʨʳ ʫʥʠʬʠʢʘʮʠʠ; ʦʨʛʘʥʠʟʘʮʠʶ ʮʠʢʣʦʚ ʥʘ ʇʨʦʣʦʛʝ. ɺ ʨʝʟʫʣʴʪʘ-

ʪʝ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʫʤʝʪʴ ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ; ʨʝʰʘʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʟʘʜʘʯʠ ʥʘ ʷʟʳʢʝ ʇʨʦʣʦʛ; ʨʝʰʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ ʚ ʦʙ-

ʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʄʝʩʪʦ ʜʠʩʮʠʧʣʠʥʳ ʚ ʩʪʨʫʢʪʫʨʝ ʆʆʇ ʙʘʢʘʣʘʚʨʠʘʪʘ. 

ɹ3.ɺ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʮʠʢʣ (ʚʘʨʠʘʪʠʚʥʘʷ ʯʘʩʪʴ). ɼʣʷ ʠʟʫ-

ʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥ-

ʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ ʚ ʩʨʝʜʥʝʤ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥ. 

ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʇʦʥʷʪʠʝ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʩ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʦʡ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʠ-

ʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ʇʦʥʷʪʠʝ ʧʨʝʜʤʝʪʥʦʡ ʠ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘ-

ʩʪʠ. ʇʦʥʷʪʠʝ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʟʘʜʘʯ. ʇʦʥʷʪʠʝ ʟʥʘʥʠʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʡ. ʉʚʦʡʩʪʚʘ ʟʥʘʥʠʡ. ʂʘʪʝʛʦʨʠʠ ʟʥʘʥʠʡ. 

ʄʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ: ʧʨʦʜʫʢʮʠʦʥʥʘʷ, ʬʦʨʤʘʣʴʥʦ-

ʣʦʛʠʯʝʩʢʘʷ, ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ, ʬʨʝʡʤʳ, ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʥʝ-

ʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ɹʘʟʳ ʟʥʘʥʠʡ. ʕʢʩʧʝʨʪʥʳʝ 

ʩʠʩʪʝʤʳ. ɸʨʭʠʪʝʢʪʫʨʘ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. ɹʘʟʘ ʟʥʘʥʠʡ, ʤʘʰʠ-

ʥʘ ʚʳʚʦʜʘ, ʧʦʜʩʠʩʪʝʤʘ ʦʙʲʷʩʥʝʥʠʡ, ʨʝʰʘʪʝʣʴ, ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʡ ʨʝʜʘʢʪʦʨ ʙʘʟʳ ʟʥʘʥʠʡ, ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʩʧʝʨʪʥʳʭ 

ʩʠʩʪʝʤ: ʧʦ ʪʠʧʫ ʕɺʄ, ʧʦ ʩʚʷʟʠ ʩ ʨʝʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ, ʧʦ ʩʪʝ-

ʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ, ʧʦ ʪʠʧʫ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʤʝʨʳ ʢʦʥʢʨʝʪʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠ-

ʩʪʝʤ. ʆʙʫʯʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʦʩ-
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ʥʦʚʝ ʟʘʧʦʤʠʥʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ; ʦʙʫʯʝʥʠʝ 

ʧʦ ʧʨʠʤʝʨʘʤ; ʦʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʝʪʦʚ ʯʝʣʦʚʝʢʘ. 

ʄʦʜʝʣʴ ʦʙʱʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩ ʩʠʩʪʝʤʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ. ʇʦʥʠ-

ʤʘʥʠʝ ʚʳʨʘʞʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʣʠʥʛ-

ʚʠʩʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʪʝʢʩʪʘ. ʇʦʥʷ-

ʪʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʂʣʘʩʩʠʬʠʢʘ-

ʮʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʄʥʦʛʦʩʣʦʡʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩ ʦʙʫʯʝ-

ʥʠʝʤ ʦʙʨʘʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʰʠʙʢʠ. ʄʦʜʝʣʴ ʍʦʧʬʠʣʜʘ. 

ʄʘʰʠʥʘ ɹʦʣʴʮʤʘʥʘ. ʉʝʪʴ ʂʦʭʦʥʝʥʘ. ʄʦʜʝʣʴ ʍʝʤʤʠʥʛʘ. ʄʦ-

ʜʝʣʴ ART. ɸʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʪʘʧʳ ʩʦʟʜʘ-

ʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ. ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʗʟʳʢ ʣʦʛʠʯʝʩʢʦ-

ʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʈʆʃʆɻ. ʆʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʧʨʠʤʝ-

ʥʝʥʠʷ ʇʈʆʃʆɻ ʜʣʷ ʟʘʜʘʯ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʀʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʬʘʢʪʦʚ ʠ ʧʨʘʚʠʣ 

ʙʘʟʳ ʟʥʘʥʠʡ ʥʘ ʇʨʦʣʦʛʝ. ʆʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʟʜʝʣʳ 

ʷʟʳʢʘ ʇʨʦʣʦʛ. ʇʦʥʷʪʠʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʥʦʥʠʤʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ. ɺʠʜʳ ʮʝʣʝʡ ʠ ʧʦʜʮʝʣʝʡ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʣʦʛʠʯʝ-

ʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʇʨʦʣʦʛʝ. ɼʝʩʢʨʠʧʪʠʚʥʳʡ, ʧʨʦʮʝʜʫʨʥʳʡ ʠ 

ʤʘʰʠʥʥʳʡ ʩʤʳʩʣ ʧʨʦʛʨʘʤʤʳ ʥʘ ʇʨʦʣʦʛʝ. ʇʦʥʷʪʠʝ ʨʝʢʫʨʩʠʠ ʠ 

ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʘʭ ʥʘ ʇʨʦʣʦʛʝ. ʇʦʥʷʪʠʝ ʩʧʠʩʢʘ. 

ɺʠʜʳ ʩʧʠʩʢʦʚ. ʉʪʨʫʢʪʫʨʘ ʩʧʠʩʢʘ. ʇʦʥʷʪʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʧʨʦʮʝʜʫʨʳ ʫʥʠʬʠʢʘʮʠʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʮʠʢʣʦʚ ʥʘ ʇʨʦʣʦʛʝ. 

ʂʦʤʧʝʪʝʥʮʠʠ, ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠ-

ʧʣʠʥʳ (ʆʂ-1, ʆʂ-2, ʆʂ-3, ʆʂ-4, ʆʂ-5, ʆʂ-6, ʆʂ-7, ʆʂ-8, ʇʂ-2, 

ʇʂ-3, ʇʂ-4, ʇʂ-5, ʇʂ-6, ʇʂ-7, ʇʂ-8, ʇʂ-9, ʇʂ-10, ʇʂ-11, ʇʂ-

12, ʇʂ-13, ʇʂ-14, ʇʂ-17, ʇʂ-19, ʇʂ-20, ʇʂ-21, ʇʉʂ-1): 

- ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʦʙʦʙʱʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʩʪʘʚʠʪʴ ʮʝʣʠ ʠ ʥʘʭʦʜʠʪʴ ʧʫʪʠ ʠʭ ʜʦʩʪʠʞʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝ-

ʩʪʚʘ (ʆʂ-1); 
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- ʩʧʦʩʦʙʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠ ʚʝʨʥʦ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦ ʠ ʷʩʥʦ 

ʩʪʨʦʠʪʴ ʫʩʪʥʫʶ ʠ ʧʠʩʴʤʝʥʥʫʶ ʨʝʯʴ, ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʚʝʜʝ-

ʥʠʷ ʜʠʩʢʫʩʩʠʠ ʠ ʧʦʣʝʤʠʢʠ (ʆʂ-2); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʴ ʟʘ ʧʦʜʜʝʨʞʘʥʠʝ ʧʘʨʪʥʝʨʩʢʠʭ, ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ 

(ʆʂ-3); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʭʦʜʠʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʠ ʛʦʪʦʚ ʥʝʩʪʠ ʟʘ ʥʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ (ʆʂ-4); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, 

ʩʪʨʝʤʠʪʩʷ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ (ʆʂ-5); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʦʟʥʘʚʘʪʴ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʚʦʝʡ 

ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ, ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʤʦʪʠʚʘʮʠʝʡ ʢ ʚʳʧʦʣ-

ʥʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʆʂ-6); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʩʫʱʥʦʩʪʴ ʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ (ʆʂ-7); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʛʣʦʙʘʣʴʥʳʭ ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ (ʆʂ-8); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʮʝʩʩʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʇʂ-2); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʝʩʪʝʩʪʚʝʥ-

ʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʮʝʣʷʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʙʘʢʘʣʘʚʨʘ (ʇʂ-3); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʇʂ-4); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠ ʦʙʦʩʥʦʚʳʚʘʪʴ ʚʳʙʦʨ ʧʨʦ-

ʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʚʠʜʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ (ʇʂ-5); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ʇʂ-6); 
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- ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʠ ʦʪʣʘʜʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ (ʇʂ-7); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʳ-

ʷʚʣʪ̫ʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʬʦʨ-

ʤʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʫʯʘʩʪʚʦʚʘʪʴ 

ʚ ʨʝʠʥʞʠʥʠʨʠʥʛʝ ʧʨʠʢʣʘʜʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʇʂ-8); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʧʨʠʢʣʘʜʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

(ʇʂ-9); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʢ ʨʝʰʝʥʠʶ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ʙʘʟʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʧʦʣʥʷʪʴ ʦʮʝʥʢʫ 

ʩʣʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʠ ʪʝʩʪʠʨʦʚʘʪʴ ʧʨʦ-

ʛʨʘʤʤʳ (ʇʂ-10); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʩʦʟʜʘʥʠʠ ʠ ʫʧʨʘʚʣʝ-

ʥʠʠ ʀʉ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ʇʂ-11); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʠ ʩʦʧʨʦʚʦʞʜʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʩʝʨʚʠʩʳ (ʇʂ-12); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚʦ ʚʥʝʜʨʝʥʠʠ, ʘʜʘʧʪʘ-

ʮʠʠ ʠ ʥʘʩʪʨʦʡʢʝ ʧʨʠʢʣʘʜʥʳʭ ʀʉ (ʇʂ-13); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʳʭ ʛʨʫʧʧ, ʧʨʝʟʝʥʪʦ-

ʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʦʚ ʠ ʦʙʫʯʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʉ (ʇʂ-14); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʧʨʠʢʣʘʜʥʦʡ ʦʙ-

ʣʘʩʪʠ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ, ʣʦʛʠʯʝʩʢʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʠ ʘʣ-

ʛʦʨʠʪʤʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ (ʇʂ-17); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʳʥʦʢ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʠ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

(ʇʂ-19); 
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- ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʙʠʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʠ ʠʩʪʦʯʥʠʢʠ ʟʥʘʥʠʡ ʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʩʨʝʜʝ (ʇʂ-20); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʬʦʨʤʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

(ʇʂ-21); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʦ-

ʚʦʜʠʪʴ ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʳʷʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʬʦʨʤʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʮʝʩʩʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʩʠʩ-

ʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʇʉʂ-1). 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ: ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪ-

ʝʢʘ www.ibooks.ru, ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʫʯʝʙʥʘʷ ʦʙʷʟʘʪʝʣʴ-

ʥʘʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ ʂʘʤɻʋ ʠʤ. 

ɺʠʪʫʩʘ ɹʝʨʠʥʛʘ, ʫʯʝʙʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʫʜʠʪʦʨʠʠ ʩ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

http://www.ibooks.ru/
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ˤ̍˽ˮ˿˴ˢ ˮ˭ ˻˻˽ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  

010400.62 çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè,  

ʧʨʦʬʠʣʴ ï ʧʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ  

(ʦʙʱʠʡ ʧʨʦʬʠʣʴ) 

 

ɹ.3.ɼɺ.1. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝ-

ʤ .r 

ʎʝʣʠ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ï ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʷʭ ʠ ʟʘʜʘʯʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝ-

ʪʝʡ, ʧʨʠʥʮʠʧʘʭ ʠ ʩʧʦʩʦʙʘʭ ʠʭ ʧʦʩʪʨʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʷʟʳʢʝ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʫʯʠʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʠ ʨʝʰʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ ʦʙʣʘʩʪʴʶ ʟʥʘʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ 

ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; ʧʦʥʷʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ, ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜ-

ʜʝʨʞʢʦʡ; ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ; 

ʧʦʥʷʪʠʝ ʧʨʝʜʤʝʪʥʦʡ ʠ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘʩʪʠ; ʧʦʥʷʪʠʝ ʥʝʬʦʨʤʘ-

ʣʠʟʦʚʘʥʥʳʭ ʟʘʜʘʯ; ʧʦʥʷʪʠʝ ʟʥʘʥʠʡ; ʩʚʦʡʩʪʚʘ ʟʥʘʥʠʡ; ʢʘʪʝʛʦ-

ʨʠʠ ʟʥʘʥʠʡ; ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ; ʧʦʥʷʪʠʝ ʵʢʩʧʝʨʪ-

ʥʦʡ ʩʠʩʪʝʤʳ; ʩʪʨʫʢʪʫʨʫ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ; ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ; ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ; 

ʧʦʥʷʪʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; ʩʪʨʫʢʪʫʨʫ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; ʘʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝ-

ʪʠ; ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; ʦʩ-

ʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʬʘʢʪʦʚ ʠ ʧʨʘʚʠʣ ʙʘʟʳ 

ʟʥʘʥʠʡ ʥʘ ʇʨʦʣʦʛʝ; ʦʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʟʜʝʣʳ ʷʟʳ-
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ʢʘ ʇʨʦʣʦʛ; ʧʦʥʷʪʠʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʥʦʥʠʤʥʳʭ ʧʝʨʝ-

ʤʝʥʥʳʭ; ʚʠʜʳ ʮʝʣʝʡ ʠ ʧʦʜʮʝʣʝʡ; ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʥʘ ʇʨʦʣʦʛʝ; ʜʝʩʢʨʠʧʪʠʚʥʳʡ, ʧʨʦʮʝʜʫʨʥʳʡ ʠ ʤʘʰʠʥ-

ʥʳʡ ʩʤʳʩʣ ʧʨʦʛʨʘʤʤʳ ʥʘ ʇʨʦʣʦʛʝ; ʧʦʥʷʪʠʝ ʨʝʢʫʨʩʠʠ ʠ ʩʪʨʫʢ-

ʪʫʨ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʘʭ ʥʘ ʇʨʦʣʦʛʝ; ʧʦʥʷʪʠʝ ʩʧʠʩʢʘ; ʚʠʜʳ 

ʩʧʠʩʢʦʚ; ʩʪʨʫʢʪʫʨʘ ʩʧʠʩʢʘ; ʧʦʥʷʪʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʜʫ-

ʨʳ ʫʥʠʬʠʢʘʮʠʠ; ʦʨʛʘʥʠʟʘʮʠʶ ʮʠʢʣʦʚ ʥʘ ʇʨʦʣʦʛʝ. ɺ ʨʝʟʫʣʴʪʘ-

ʪʝ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʫʤʝʪʴ: ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ; ʨʝʰʘʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʟʘʜʘʯʠ ʥʘ ʷʟʳʢʝ ʇʨʦʣʦʛ; ʨʝʰʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ ʚ ʦʙ-

ʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʄʝʩʪʦ ʜʠʩʮʠʧʣʠʥʳ ʚ ʩʪʨʫʢʪʫʨʝ ʆʆʇ ʙʘʢʘʣʘʚʨʠʘʪʘ. 

ɹ.3.ɼɺ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʮʠʢʣ (ʚʘʨʠʘʪʠʚʥʘʷ ʯʘʩʪʴ, ʜʠʩʮʠ-

ʧʣʠʥʳ ʧʦ ʚʳʙʦʨʫ). ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʥʝʦʙʭʦʜʠʤʳ 

ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ ʚ 

ʩʨʝʜʥʝʤ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. 

ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʇʦʥʷʪʠʝ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʩ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʦʡ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʠ-

ʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ʇʦʥʷʪʠʝ ʧʨʝʜʤʝʪʥʦʡ ʠ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘ-

ʩʪʠ. ʇʦʥʷʪʠʝ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʟʘʜʘʯ. ʇʦʥʷʪʠʝ ʟʥʘʥʠʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʡ. ʉʚʦʡʩʪʚʘ ʟʥʘʥʠʡ. ʂʘʪʝʛʦʨʠʠ ʟʥʘʥʠʡ. 

ʄʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ: ʧʨʦʜʫʢʮʠʦʥʥʘʷ, ʬʦʨʤʘʣʴʥʦ-

ʣʦʛʠʯʝʩʢʘʷ, ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ, ʬʨʝʡʤʳ, ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʥʝ-

ʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ɹʘʟʳ ʟʥʘʥʠʡ. ʕʢʩʧʝʨʪʥʳʝ 

ʩʠʩʪʝʤʳ. ɸʨʭʠʪʝʢʪʫʨʘ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. ɹʘʟʘ ʟʥʘʥʠʡ, ʤʘʰʠ-

ʥʘ ʚʳʚʦʜʘ, ʧʦʜʩʠʩʪʝʤʘ ʦʙʲʷʩʥʝʥʠʡ, ʨʝʰʘʪʝʣʴ, ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʡ ʨʝʜʘʢʪʦʨ ʙʘʟʳ ʟʥʘʥʠʡ, ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʩʧʝʨʪʥʳʭ 

ʩʠʩʪʝʤ: ʧʦ ʪʠʧʫ ʕɺʄ, ʧʦ ʩʚʷʟʠ ʩ ʨʝʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ, ʧʦ ʩʪʝ-

ʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ, ʧʦ ʪʠʧʫ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʤʝʨʳ ʢʦʥʢʨʝʪʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠ-
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ʩʪʝʤ. ʆʙʫʯʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʦʩ-

ʥʦʚʝ ʟʘʧʦʤʠʥʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ; ʦʙʫʯʝʥʠʝ 

ʧʦ ʧʨʠʤʝʨʘʤ; ʦʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʝʪʦʚ ʯʝʣʦʚʝʢʘ. 

ʄʦʜʝʣʴ ʦʙʱʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩ ʩʠʩʪʝʤʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ. ʇʦʥʠ-

ʤʘʥʠʝ ʚʳʨʘʞʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʣʠʥʛ-

ʚʠʩʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʪʝʢʩʪʘ. ʇʦʥʷ-

ʪʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʂʣʘʩʩʠʬʠʢʘ-

ʮʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʄʥʦʛʦʩʣʦʡʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩ ʦʙʫʯʝ-

ʥʠʝʤ ʦʙʨʘʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʰʠʙʢʠ. ʄʦʜʝʣʴ ʍʦʧʬʠʣʜʘ. 

ʄʘʰʠʥʘ ɹʦʣʴʮʤʘʥʘ. ʉʝʪʴ ʂʦʭʦʥʝʥʘ. ʄʦʜʝʣʴ ʍʝʤʤʠʥʛʘ. ʄʦ-

ʜʝʣʴ ART. ɸʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʪʘʧʳ ʩʦʟʜʘ-

ʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ. ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʗʟʳʢ ʣʦʛʠʯʝʩʢʦ-

ʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʈʆʃʆɻ. ʆʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʧʨʠʤʝ-

ʥʝʥʠʷ ʇʈʆʃʆɻ ʜʣʷ ʟʘʜʘʯ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʀʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʬʘʢʪʦʚ ʠ ʧʨʘʚʠʣ 

ʙʘʟʳ ʟʥʘʥʠʡ ʥʘ ʇʨʦʣʦʛʝ. ʆʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʟʜʝʣʳ 

ʷʟʳʢʘ ʇʨʦʣʦʛ. ʇʦʥʷʪʠʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʥʦʥʠʤʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ. ɺʠʜʳ ʮʝʣʝʡ ʠ ʧʦʜʮʝʣʝʡ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʣʦʛʠʯʝ-

ʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʇʨʦʣʦʛʝ. ɼʝʩʢʨʠʧʪʠʚʥʳʡ, ʧʨʦʮʝʜʫʨʥʳʡ ʠ 

ʤʘʰʠʥʥʳʡ ʩʤʳʩʣ ʧʨʦʛʨʘʤʤʳ ʥʘ ʇʨʦʣʦʛʝ. ʇʦʥʷʪʠʝ ʨʝʢʫʨʩʠʠ ʠ 

ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʘʭ ʥʘ ʇʨʦʣʦʛʝ. ʇʦʥʷʪʠʝ ʩʧʠʩʢʘ. 

ɺʠʜʳ ʩʧʠʩʢʦʚ. ʉʪʨʫʢʪʫʨʘ ʩʧʠʩʢʘ. ʇʦʥʷʪʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʧʨʦʮʝʜʫʨʳ ʫʥʠʬʠʢʘʮʠʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʮʠʢʣʦʚ ʥʘ ʇʨʦʣʦʛʝ. 

ʂʦʤʧʝʪʝʥʮʠʠ, ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʜʠʩ-

ʮʠʧʣʠʥʳ (ʆʂ-11, ʇʂ-7, ʇʂ-9): 

- ʩʧʦʩʦʙʥʦʩʪʴ ʚʣʘʜʝʥʠʷ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝ-

ʨʦʤ ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ (ʆʂ-11); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʙʠʨʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦ-

ʚʘʪʴ ʜʘʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʦʙʭʦʜʠ-
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ʤʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʚʦʜʦʚ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʫʯ-

ʥʳʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ, ʩʦʮʠʘʣʴʥʳʤ ʠ ʵʪʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ 

(ʇʂ-7);  

- ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʚʢʣʶ-

ʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʇʂ-9). 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ: ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦ-

ʪʝʢʘ www.ibooks.ru, ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʫʯʝʙʥʘʷ ʦʙʷʟʘ-

ʪʝʣʴʥʘʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ ʂʘʤɻʋ 

ʠʤ. ɺʠʪʫʩʘ ɹʝʨʠʥʛʘ, ʫʯʝʙʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʫʜʠʪʦʨʠʠ 

ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

 

  

http://www.ibooks.ru/
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˽˶ˢ˹ ˶ˢˣ˻˾ˢ́˻˾˹̍̆ ˭ˢ˹̒́ˮ˯ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦ-

ʪʦʚʢʠ 230700.62 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè, ʧʨʦʬʠʣʴ ï ʧʨʠ-

ʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʵʢʦʥʦʤʠʢʝ, ʜʠʩʮʠʧʣʠʥʘ çʀʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʠʟʫʯʘʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʯʝʪ-

ʚʝʨʪʦʛʦ ʢʫʨʩʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʦʪʚʦʜʠʪ-

ʩʷ 24 ʯʘʩʦʚ ʚ ʩʝʜʴʤʦʤ ʩʝʤʝʩʪʨʝ ʠ 26 ʯʘʩʘ ï ʚ ʚʦʩʴʤʦʤ.  

7-  ͚ͫ ͔͔ͣͫͭͪ 

Ѕ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͔ͭͣ· όͪ͊͋ͦͭ·ύ ̉͊ͫ· 

1 ʄʘʣʘʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ 8 

2 
ɿʥʘʢʦʤʩʪʚʦ ʩ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ 
8 

3 
ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʠʭ ʩʚʦʡʩʪʚʘ  

ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
8 

8-  ͚ͫ ͔͔ͣͫͭͪ 

Ѕ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͔ͭͣ· όͪ͊͋ͦͭ·ύ ̉͊ͫ· 

1 ʈʘʟʨʘʙʦʪʢʘ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʷʟʳʢʝ ʇʨʦʣʦʛ 8 

2 ʆʩʥʦʚʳ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ Visual Prolog 2 

3 ʆʩʥʦʚʳ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 2 

4 
ʇʨʝʜʣʦʞʝʥʠʷ (ʬʘʢʪʳ ʠ ʧʨʘʚʠʣʘ), ʮʝʣʠ ʥʘ ʷʟʳʢʝ 

ʇʨʦʣʦʛ 
2 

5 ʇʝʨʝʤʝʥʥʳʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʨʦʣʦʛ 2 

6 ʉʦʦʪʚʝʪʩʪʚʠʝ: ʫʥʠʬʠʢʘʮʠʷ ʥʘ ʷʟʳʢʝ ʇʨʦʣʦʛ 2 

7 ʇʦʠʩʢ ʩ ʚʦʟʚʨʘʪʦʤ (ʦʪʢʘʪ) 2 

8 ʈʝʢʫʨʩʠʷ 2 

9 ʉʧʠʩʢʠ ʠ ʨʝʢʫʨʩʠʷ 2 

10 ʉʝʢʮʠʷ ʬʘʢʪʦʚ Visual Prolog 2 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦ-

ʪʦʚʢʠ 010400.62 çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè, 

ʧʨʦʬʠʣʴ ï ʧʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ (ʦʙʱʠʡ 

ʧʨʦʬʠʣʴ), ʜʠʩʮʠʧʣʠʥʘ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳè ʠʟʫʯʘʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ. ʅʘ ʣʘʙʦʨʘʪʦʨ-

ʥʳʝ ʨʘʙʦʪʳ ʦʪʚʦʜʠʪʩʷ 38 ʯʘʩʦʚ ʚ ʧʷʪʦʤ ʩʝʤʝʩʪʨʝ. 

5-͚ ͔ͫ ͔ͣͫͭͪ 

Ѕ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͔ͭͣ· όͪ͊͋ͦͭ·ύ ̉͊ͫ· 

1 ʄʘʣʘʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ 4 

2 
ɿʥʘʢʦʤʩʪʚʦ ʩ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ  

ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ 
4 

3 
ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʠʭ ʩʚʦʡʩʪʚʘ  

ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
6 

4 ʈʘʟʨʘʙʦʪʢʘ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʷʟʳʢʝ ʇʨʦʣʦʛ 6 

5 ʆʩʥʦʚʳ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ Visual Prolog 2 

6 ʆʩʥʦʚʳ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 2 

7 ʇʨʝʜʣʦʞʝʥʠʷ (ʬʘʢʪʳ ʠ ʧʨʘʚʠʣʘ), ʮʝʣʠ ʥʘ ʷʟʳʢʝ ʇʨʦʣʦʛ 2 

8 ʇʝʨʝʤʝʥʥʳʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʨʦʣʦʛ 2 

9 ʉʦʦʪʚʝʪʩʪʚʠʝ: ʫʥʠʬʠʢʘʮʠʷ ʥʘ ʷʟʳʢʝ ʇʨʦʣʦʛ 2 

10 ʇʦʠʩʢ ʩ ʚʦʟʚʨʘʪʦʤ (ʦʪʢʘʪ). 2 

11 ʈʝʢʫʨʩʠʷ 2 

12 ʉʧʠʩʢʠ ʠ ʨʝʢʫʨʩʠʷ 2 

13 ʉʝʢʮʠʷ ʬʘʢʪʦʚ Visual Prolog 2 
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˶ˢˣ˻˾ˢ́˻˾˹ˢ̒ ˾ˢˣ˻́ˢ Ѕ м 

ÞÒÝÒñ ïÜãá×âäßÒñ ãÚãä×ÞÒ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʟʥʘʢʦʤʩʪʚʦ ʩ ʦʙʦʣʦʯʢʦʡ ʄʘʣʘʷ ʵʢʩʧʝʨʪʥʘʷ 

ʩʠʩʪʝʤʘ 2.0., ʚʳʨʘʙʦʪʢʘ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʷ ʙʘʟ ʟʥʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-

ʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: MiniES, MKB-

Editor, ʙʣʦʢʥʦʪ. 

͔͔͙́ͦͪͭ;͔͙͔ͫ͟ ͍͔͔͙ͫ͒ͤΎ 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʩʣʦʞʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ, ʘʢʢʫʤʫʣʠʨʫʶʱʠʝ ʟʥʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭ ʠʣʠ ʪʠʨʘʞʠʨʫʁ-

ʱʠʭ ʵʪʦʪ ʦʧʳʪ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʤʝʥʝʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ, 

ʚ ʚʠʜʝ ʢʦʥʩʫʣʴʪʘʮʠʠ. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ï ʦʜʠʥ ʠʟ ʢʣʘʩʩʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʦʧʳʪ-

ʥʳʭ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʛʜʝ ʢʘʯʝʩʪʚʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʵʢʩʧʝʨʪʠʟʳ. 

ʃʶʙʘʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

-  ʙʘʟʫ ʟʥʘʥʠʡ ʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʙʘʟʳ ʟʥʘʥʠʡ; 

-  ʤʘʰʠʥʫ ʚʳʚʦʜʘ ʩ ʤʝʭʘʥʠʟʤʦʤ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʠ 

ʨʝʘʣʠʟʘʮʠʝʡ ʝʛʦ ʬʫʥʢʮʠʡ, ʘ ʪʘʢʞʝ ʩʠʥʪʝʟ ʤʝʪʦʜʦʚ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ; 

-  ʠʥʪʝʨʬʝʡʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʫʤʥʳʭ ʫʤʦʟʘʢʣʶʯʝʥʠʡ 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

̆͊ ͔͙͙͙ͪ͊ͭͪͫͭ͟͟ Ή͔ͫͨͪͭͤ͟·ͻ ͙͔ͫͫͭͣ 

1. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʬʝʨʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʪʦ 

ʝʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʫʛʫʙʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ. 
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2. ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʩʩʫʞʜʘʪʴ ʧʨʠ ʩʦʤʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʜʘʚʘʪʴ ʦʙʲʷʩʥʝʥʠʝ ʩʚʦʠʤ ʨʘʩʩʫʞʜʝʥʠʷʤ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʛʠʙʢʦʡ ʠ ʠʤʝʪʴ ʨʘʩʰʠʨʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʚʦʧʨʦʩʦʚ. 

3. ʏʝʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʬʘʢʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʚʳʚʦʜʘ. ʕʢʩ-

ʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ ʠ ʩʠʥʪʝʟ ʤʝʪʦʜʦʚ. 

4. ʅʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʩʠ-

ʩʪʝʤʳ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʬʝʨʳ ʝʸ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʪʢʠʭ ʠ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ ʤʝʭʘʥʠʟʤʘ 

ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʠ ʩʠʥʪʝʟʘ ʤʝʪʦʜʦʚ. 

6. ʇʦʣʫʯʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʣʘʢʦʥʠʯʥʳʭ ʦʪʚʝ-

ʪʦʚ, ʩʦʚʝʪʦʚ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʙʳʯʥʦ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ: ʜʣʷ ʨʝʰʝʥʠʷ ʢʘʢʠʭ ʟʘ-

ʜʘʯ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʚ ʢʘʢʦʡ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. ʕʪʠ ʜʚʘ ʘʩʧʝʢʪʘ ʥʘʢʣʘʜʳʚʘʶʪ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʘʨ-

ʭʠʪʝʢʪʫʨʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ.  

ʆʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʩʧʝʨʪʥʳʝ ʩʠ-

ʩʪʝʤʳ:  

- ʤʝʜʠʮʠʥʘ; 

- ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ; 

- ʚʦʝʥʥʦʝ ʜʝʣʦ; 

- ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ; 

- ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ; 

- ʶʨʠʩʧʨʫʜʝʥʮʠʷ; 

- ʵʢʦʥʦʤʠʢʘ; 

- ʵʢʦʣʦʛʠʷ; 

- ʛʝʦʣʦʛʠʷ (ʧʦʠʩʢ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ); 

- ʤʘʪʝʤʘʪʠʢʘ ʠ ʜʨ. 

ʇʨʠʤʝʨ rʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ: 

- ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ; 
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- ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʩʠʤʚʦʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ; 

- ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʟʘʜʘʯʥʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ MVS ʙʦʣʴʰʠʭ ʕɺʄ ʢʦʨʧʦʨʘʮʠʠ IBM 

ʠ ʜʨ. 

˴͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ Ή͔ͫͨͪͭͤ͟·ͻ ͙͔ͫͫͭͣ 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʜʝʣʷʪʩʷ ʥʘ ʯʝʪʳʨʝ ʢʣʘʩʩʘ: 

I. ʇʦ ʪʠʧʫ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. 

II. ʇʦ ʩʚʷʟʠ ʩ ʨʝʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ. 

III.  ʇʦ ʪʠʧʫ ʕɺʄ. 

IV. ʇʦ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ ʢʘʞʜʳʡ ʢʣʘʩʩ. 

͔̏ͫͨͪͭͤ͟·͔ ͙͔ͫͫͭͣ· ͨ ͦ ͙ͭͨͯ ͔ͪ΄͔͊ͣ·ͻ ͊͒͊͘; 

1. ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʦʩʫʱʝ-

ʩʪʚʣʷʶʪ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʩʤʳʩʣʘ ʜʘʥʥʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʢʦ-

ʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʳ ʠ ʢʦʨʨʝʢʪʥʳ. 

2. ʇʷʪʦʝ ʧʦʢʦʣʝʥʠʝ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟ-

ʨʘʙʦʪʢʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʫʥʠʯʪʦ-

ʞʝʥʠʷ ʚʦʝʥʥʳʭ ʦʙʲʝʢʪʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʜʦ-

ʤʘ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʣʠʯʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ (ɸɺʊɽʅʊɽʉʊ, 

ʄʀʂʈʆʃʖʐɽʈ). 

4. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ.  

ɼʠʘʛʥʦʩʪʠʢʘ ï ʧʨʦʮʝʩʩ ʩʦʦʪʥʦʰʝʥʠʷ ʦʙʲʝʢʪʘ ʩ ʥʝʢʦʪʦʨʳʤ 

ʠʟʚʝʩʪʥʳʤ ʢʣʘʩʩʦʤ ʦʙʲʝʢʪʦʚ, ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘʭ. 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ï ʦʪʢʣʦʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʦʪ ʥʦʨʤʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩ ʝʜʠʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʧʦʟʠʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʪʴ: 

- ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ; 
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- ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ; 

- ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. 

5. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʬʠʢʘʮʠʡ 

ʥʘ ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʩ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ ï ʥʘʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʚʠʜʝ 

ʯʝʨʪʝʞʝʡ, ʧʦʷʩʥʠʪʝʣʴʥʳʭ ʟʘʧʠʩʦʢ, ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ ʠ ʪ. ʜ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʧʦʣʫʯʝ-

ʥʠʷ ʯʝʪʢʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʟʥʘʥʠʡ ʦʙ ʦʙʲʝʢʪʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʩʘʤʠ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʠ ʤʦʪʠʚʳ ʠʭ ʧʨʠ-

ʥʷʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʩʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʜʚʘ ʧʨʦʮʝʩʩʘ ʚ ʨʘʤʢʘʭ 

ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ: ʧʨʦʮʝʩʩ ʚʳʚʦʜʘ ʨʝʰʝʥʠʷ ʠ ʧʨʦʮʝʩʩ ʦʙʲʷʩ-

ʥʝʥʠʷ. 

6. ʄʦʥʠʪʦʨʠʥʛ ï ʧʨʦʮʝʩʩ ʥʝʧʨʝʨʳʚʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʘʥʥʳʭ ʚ ʤʘʩʰʪʘʙʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʦ ʚʳ-

ʭʦʜʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘ ʜʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʥʠʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

- çʧʨʦʧʫʩʢè ʪʨʝʚʦʞʥʦʡ ʩʠʪʫʘʮʠʠ; 

- ʣʦʞʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ. 

ʉʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʨʘʟʤʳʪʦʩʪʠ (ʥʝ-

ʯʸʪʢʦʩʪʠ) ʩʠʤʧʪʦʤʦʚ ʪʨʝʚʦʞʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʭ ʫʯʸʪʘ. 

7. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ï ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʥʝʢʦʪʦʨʳʭ ʩʦʙʳʪʠʡ ʠʣʠ ʷʚʣʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶ-

ʱʠʭʩʷ ʜʘʥʥʳʭ. 

ʇʨʦʛʥʦʟʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ ʣʦʛʠʯʝʩʢʠ ʚʳʚʦʜʷʪ ʚʝʨʦʷʪʥʦʝ 

ʩʣʝʜʩʪʚʠʝ ʠʟ ʟʘʜʘʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʧʦʜʛʦʥʷʝʪʩʷ ʧʦʜ ʟʘʜʘʥ-

ʥʫʶ ʩʠʪʫʘʮʠʶ. ɺʳʚʦʜʠʤʳʝ ʠʟ ʵʪʦʡ ʤʦʜʝʣʠ ʩʣʝʜʩʪʚʠʷ ʩʦʩʪʘʚ-

ʣʷʶʪ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʛʥʦʟʘ ʩ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʦʮʝʥʢʦʡ. 

8. ʇʣʘʥʠʨʦʚʘʥʠʝ ï ʧʨʦʛʨʘʤʤʘ ʥʘʭʦʞʜʝʥʠʷ ʧʣʘʥʦʚʳʭ ʜʝʡ-

ʩʪʚʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʙʲʝʢʪʘʤ, ʩʧʦʩʦʙʥʳʤ ʚʳʧʦʣʥʷʪʴ ʥʝʢʦʪʦ-

ʨʳʝ ʬʫʥʢʮʠʠ. 
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ɺ ʪʘʢʠʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ʧʦʚʝ-

ʜʝʥʠʷ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʯʪʦʙʳ ʣʦʛʠʯʝʩʢʠ ʚʳʚʝʩʪʠ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʧʣʘʥʠʨʫʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

9. ʆʙʫʯʝʥʠʝ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠʣʠ ʧʨʝʜʤʝʪʘ. 

ʆʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʨʫʪʁ ʦʰʠʙʢʠ ʠ ʧʦʜʩʢʘʟ-r

ʚʘʁʪ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ. ɺ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʣʝʞʠʪ 

ʘʢʢʫʤʫʣʷʮʠʷ ʟʥʘʥʠʡ ʦ ʛʠʧʦʪʝʪʠʯʝʩʢʦʤ ʫʯʝʥʠʢʝ ʠ ʝʛʦ ʭʘʨʘʢ-

ʪʝʨʥʳʭ ʦʰʠʙʢʘʭ. 

ʕʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʩʦʙʥʘ: 

- ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʩʣʘʙʦʩʪʠ ʚ ʧʦʟʥʘʥʠʷʭ ʦʙʫʯʘʝʤʦʛʦ; 

- ʥʘʭʦʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʠʭ ʣʠʢʚʠʜʘ-

ʮʠʠ; 

- ʧʦʣʫʯʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʧʦ ʩʚʷʟʠ ʩ ʨʝʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ: 

- ʩʪʘʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ 

ʪʝʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ, ʚ ʢʦʪʦʨʳʭ ʙʘʟʘ ʟʥʘʥʠʡ ʠ ʠʥʪʝʨʧʨʝ-

ʪʠʨʫʝʤʳʝ ʜʘʥʥʳʝ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʜʠʘ-

ʛʥʦʩʪʠʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʘʚʪʦʤʦʙʠʣʷ); 

- ʢʚʘʟʠʜʠʥʘʤʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠʥʪʝʨʧʨʝʪʠ-

ʨʫʶʪ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ ʤʝʥʷʝʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤ ʬʠʢʩʠʨʦʚʘʥ-

ʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ; 

- ʜʠʥʘʤʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʩʦʧʨʷʛʘʶʪʩʷ ʩ ʜʘʪ-

ʯʠʢʘʤʠ ʦʙʲʝʢʪʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʥʝʧʨʝʨʳʚʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ. 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʩʣʦʚʥʘ, ʪʘʢ ʢʘʢ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝ-

ʤʘ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ 

ʜʨʫʛʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʠʟʤʝʥʷʶʱʠʭ-

ʩʷ ʜʘʥʥʳʭ. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʧʦ ʪʠʧʫ ʕɺʄ: 

1. ʉʫʧʝʨ ʕɺʄ. 

2. ʄʦʱʥrʝ ʚʳʯʠʩʣʠʪʝʣʴʥʝr ʕɺʄ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʝr ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 
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3. ʕɺʄ ʩʨʝʜʥʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

4. ʉʠʤʚʦʣʴʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʠ ʩʝʨʚʠʩʳ. 

5. ʈʘʙʦʯʠʝ ʩʪʘʥʮʠʠ. 

6. ʇʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ (Intel, Macintosh (Apple) ʠ 

ʜʨ.). 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʧʦ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ: 

- ʘʚʪʦʥʦʤʥʳʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʨʝʰʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʵʢʩ-

ʧʝʨʪʥʳʝ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʚʣʝʢʘʪʴ ʪʨʘʜʠʮʠ-

ʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʨʘʩʯʝʪʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʪ. ʜ.; 

- ʛʠʙʨʠʜʥʳʝ (ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ) ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ï 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʘʛʨʝʛʠʨʫʶʱʠʝ ʩʪʘʥʜʘʨʪʥʳʝ ʧʘʢʝʪʳ 

ʧʨʦʛʨʘʤʤ (ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ, ʣʠʥʝʡʥʦʤ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʠ, ʜʠʥʘʤʠʯʝʩʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ). 

ɺ ʢʘʯʝʩʪʚʝ ʛʠʙʨʠʜʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʥʘʜʩʪʨʦʡʢʠ ʥʘʜ ʧʘʢʝʪʘʤʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʠʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʨʝʜʳ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘ-

ʜʘʯ ʩ ʵʣʝʤʝʥʪʘʤʠ ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤ r(ʨʠʩ. 1). 
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ʇʦʣʴʟʦʚʘʪʝʣʴ ï ʩʧʝʮʠʘʣʠʩʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʜʣʷ ʢʦ-

ʪʦʨʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʩʠʩʪʝʤʘ. ʆʙʳʯʥʦ ʝʛʦ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, ʠ ʧʦʵʪʦʤʫ ʦʥ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʤʦʱʠ ʠ ʧʦʜ-

ʜʝʨʞʢʝ ʩʦ ʩʪʦʨʦʥʳ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ʀʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ ï ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥ-

ʪʝʣʣʝʢʪʫ, ʚʳʩʪʫʧʘʶʱʠʡ ʚ ʨʦʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʟʚʝʥʘ ʤʝʞʜʫ 

ʵʢʩʧʝʨʪʦʤ ʠ ʙʘʟʦʡ ʟʥʘʥʠʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʥ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʧʨʝ-

ʪʘʪʦʨʦʤ ʩʦʟʜʘʥʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ.  

ʀʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ, ʨʝʘʣʠʟʫ-

ʶʱʠʡ ʜʠʘʣʦʛ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʦʡ ʢʘʢ ʥʘ ʩʪʘ-

ʜʠʠ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʕʢʩʧʝʨʪ ï ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ. 

ɹʘʟʘ ʟʥʘʥʠʡ ï ʷʜʨʦ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ï ʩʦʚʦʢʫʧʥʦʩʪ ɹ

ʟʥʘʥʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʟʘʧʠʩʘʥʥʘʷ ʥʘ ʤʘʰʠʥʥʳʡ ʥʦʩʠ-

ʪʝʣʴ ʚ ʬʦʨʤʝ, ʧʦʥʷʪʦʡ ʢʘʢ ʵʢʩʧʝʨʪʫ, ʪʘʢ ʠ ʧʦʣʴʟʦʚʘʪʝʣʶ 

(ʦʙʳʯʥʦ ʥʘ ʥʝʢʦʪʦʨʦʤ ʷʟʳʢʝ, ʧʨʠʙʣʠʞʝʥʥʦʤ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ). 

ʇʘʨʘʣʣʝʣʴʥʦ ʪʘʢʦʤʫ çʯʝʣʦʚʝʯʝʩʢʦʤʫè ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʩʫʱʝ-

ʩʪʚʫʝʪ ʙʘʟʘ ʟʥʘʥʠʡ ʚʦ ʚʥʫʪʨʝʥʥʝʤ çʤʘʰʠʥʥʦʤè ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʠ. 

ʈʝʰʘʪʝʣʴ ï ʧʨʦʛʨʘʤʤʘ, ʤʦʜʝʣʠʨʫʶʱʘʷ ʭʦʜ ʨʘʩʩʫʞʜʝʥʠʡ 

ʵʢʩʧʝʨʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʥʠʡ, ʠʤʝʶʱʠʭʩʷ ʚ ʙʘʟʝ ʟʥʘʥʠʡ. 

ʇʦʜʩʠʩʪʝʤʘ ʦʙʲʷʩʥʝʥʠʡ ï ʧʨʦʛʨʘʤʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʶ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ, ʢʘʢ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʪʘ 

ʠʣʠ ʠʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠ ʧʦʯʝʤʫ ʩʠʩʪʝʤʘ ʧʨʠʥʷʣʘ ʪʘʢʦʝ ʨʝʰʝ-

ʥʠʝ. ʆʪʚʝʪ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ï ʵʪʦ ʪʨʘʩʩʠʨʦʚʢʘ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦʣʫʯʝʥʠʷ ʨʝʰʝʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʙʘʟʳ ʟʥʘʥʠʡ, ʪʦ ʝʩʪʴ ʚʩʝʭ ʰʘʛʦʚ ʮʝʧʠ ʫʤʦʟʘʢʣʶʯʝʥʠʷ; ʥʘ ʚʪʦ-

ʨʦʡ ï ʩʩʳʣʢʘ ʥʘ ʫʤʦʟʘʢʣʶʯʝʥʠʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʝʜʰʝ-

ʩʪʚʦʚʘʚʰʝʝ ʧʦʣʫʯʝʥʥʦʤʫ ʨʝʰʝʥʠʶ, ʪʦ ʝʩʪʴ ʦʪʭʦʜ ʥʘ ʦʜʠʥ ʰʘʛ 

ʥʘʟʘʜ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʨʝʜʘʢʪʦʨ ʙʘʟʳ ʟʥʘʥʠʡ ï ʧʨʦʛʨʘʤʤʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ 

ʙʘʟʳ ʟʥʘʥʠʡ ʚ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ: 
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- ʩʠʩʪʝʤʘ ʚʣʦʞʝʥʥʳʭ ʤʝʥʶ; 

- ʰʘʙʣʦʥ ʷʟʳʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ; 

- ʧʦʜʩʢʘʟʢʠ ʠ ʜʨʫʛʠʝ ʩʝʨʚʠʩʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʙʣʝʛʯʘʶʱʠʝ 

ʨʘʙʦʪʫ ʩ ʙʘʟʦʡ ʟʥʘʥʠʡ. 

̏ͭ͊ͨ· ͙ͪ͊ͪ͊͋ͦͭ͘͟ Ή͔ͫͨͪͭͤ͟·ͻ ͙͔ͫͫͭͣ 

1. ʀʜʝʥʪʠʬʠʢʘʮʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʠ ʠʭ ʨʦʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʫʯʘʩʪʚʦ-

ʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ: ʠʥʞʝʥʝʨʳ ʧʦ ʟʥʘʥʠʷʤ, ʵʢʩʧʝʨ-

ʪʳ, ʧʨʦʛʨʘʤʤʠʩʪʳ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ, ʟʘʢʘʟʯʠʢʠ (ʢʦʥʝʯ-

ʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ). ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ 

ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʤʦʞʝʪ ʠ ʥʝ ʙʳʪʴ. ʈʦʣʴ ʠʥ-

ʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ ï ʚʳʫʞʠʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ 

ʠʟ ʵʢʩʧʝʨʪʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠ-

ʩʪʝʤʳ ʠ ʝʝ ʘʨʭʠʪʝʢʪʫʨʳ. ʇʨʦʛʨʘʤʤʠʩʪ ʥʝʦʙʭʦʜʠʤ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʜʘʥʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʛʜʘ ʧʦʜʭʦʜʷʱʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

(ʥʘʧʨʠʤʝʨ, ʦʙʦʣʦʯʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ) ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʠʣʠ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠ ʪʨʝʙʫʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʢʦ-

ʥʝʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʵʢʩʧʝʨʪʳ, ʘʜʤʠʥʠʩʪʨʘʪʦʨ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʚʦʧʨʦʩʳ: 

- ʂʘʢʦʡ ʢʣʘʩʩ ʟʘʜʘʯ ʜʦʣʞʥʘ ʨʝʰʘʪʴ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ? 

- ʂʘʢ ʵʪʠ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʠʣʠ ʦʧʨʝ-

ʜʝʣʝʥʳ? 

- ʂʘʢʠʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʜʟʘʜʘʯʠ? 

- ʂʘʢʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 
ʨʝʰʝʥʠʷ? 

- ʂʘʢʠʝ ʧʦʥʷʪʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʵʢʩʧʝʨʪʘʤʠ? 
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- ʂʘʢʦʡ ʚʠʜ ʠʤʝʝʪ ʨʝʰʝʥʠʝ, ʠ ʢʘʢʠʝ ʢʦʥʮʝʧʮʠʠ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚ ʥʝʤ? 

- ʂʘʢʠʝ ʘʩʧʝʢʪʳ ʦʧʳʪʘ ʵʢʩʧʝʨʪʘ ʩʫʱʝʩʪʚʝʥʥʳ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯʠ? 

- ʂʘʢʦʚʘ ʧʨʠʨʦʜʘ ʠ ʦʙʲʝʤ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯʠ? 

- ʂʘʢʠʝ ʧʨʝʧʷʪʩʪʚʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ? 

- ʂʘʢ ʵʪʠ ʧʦʤʝʭʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ? 

2.  ʂʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʚʦʧʨʦʩʳ: 

- ʂʘʢʠʝ ʪʠʧʳ ʜʘʥʥʳʭ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ? 

- ʏʪʦ ʠʟ ʜʘʥʥʳʭ ʟʘʜʘʥʦ, ʘ ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʚʝʜʝʥʦ? 

- ʀʤʝʶʪ ʣʠ ʧʦʜʟʘʜʘʯʠ ʥʘʠʤʝʥʦʚʘʥʠʷ? 

- ʀʤʝʶʪ ʣʠ ʩʪʨʘʪʝʛʠʠ ʥʘʠʤʝʥʦʚʘʥʠʷ? 

- ʀʤʝʶʪʩʷ ʣʠ ʷʩʥʳʝ ʯʘʩʪʠʯʥʳʝ ʛʠʧʦʪʝʟʳ, ʢʦʪʦʨʳʝ ʰʠʨʦ-

ʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ? 

3. ʌʦʨʤʘʣʠʟʘʮʠʷ. 

4. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʪʦʪʠʧʥʦʡ ʚʝʨʩʠʠ. 

5. ʊʝʩʪʠʨʦʚʘʥʠʝ. 

6. ʇʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʪʦʪʠʧʥʦʡ ʚʝʨʩʠʠ. 
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ɹʘʡʝʩʦʚʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʦʮʝʥʢʠ ʚʳʚʦʜʦʚ ï ʦʜʥʘ ʠʟ ʩʪʨʘʪʝ-

ʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʳʚʦʜʦʚ (ʥʘʧʨʠ-

ʤʝʨ, ʟʘʢʣʶʯʝʥʠʡ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʘʚʠʣ) ʚ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝ-

ʤʘʭ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʙʘʡʝʩʦʚʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʮʝʥʢʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʢʦʪʦʨʦʛʦ ʚʳʚʦʜʘ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʚ, ʧʦʜ-

ʪʚʝʨʞʜʘʶʱʠʭ ʠʣʠ ʦʧʨʦʚʝʨʛʘʶʱʠʭ ʵʪʦʪ ʚʳʚʦʜ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʪʝʦʨʝʤʳ ɹʘʡʝʩʘ, ʠʟʚʝʩʪʥʘʷ ʠʟ ʪʝʦʨʠʠ ʚʝʨʦ-

ʷʪʥʦʩʪʝʡ, ʩʣʝʜʫʶʱʘʷ. 
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ʇʫʩʪʴ ʠʤʝʝʪʩʷ n ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ H1, ʅ2, ..., ʅn. 

ʅʝʩʦʚʤʝʩʪʥʦʩʪʴ ʩʦʙʳʪʠʡ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʠʢʘʢʠʝ ʠʟ ʩʦʙʳʪʠʡ H1, 

ʅ2, ..., ʅn ʥʝ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʚʤʝʩʪʝ (ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʝʨʦ-

ʷʪʥʦʩʪʠ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʥʘʩʪʫʧʣʝʥʠʷ ʨʘʚʥʳ ʥʫʣʶ). ʀʟʚʝʩʪʥʳ 

ʚʝʨʦʷʪʥʦʩʪʠ ʵʪʠʭ ʩʦʙʳʪʠʡ: ʈ(ʅ1), ʈ(ʅ2), ..., ʈ(ʅn), ʧʨʠʯʝʤ 

ʈ(ʅ1) + ʈ(ʅ2) + ... + ʈ(ʅn) = 1; ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʙʳʪʠʷ H1, 

ʅ2, ..., ʅn ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʦʙʳʪʠʡ, ʪʦ ʝʩʪʴ ʦʜʥʦ ʠʟ ʥʠʭ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʷʟʘʪʝʣʴʥʦ. ʉ ʩʦʙʳʪʠʷʤʠ H1, ʅ2, ..., ʅn ʩʚʷʟʘʥʦ 

ʥʝʢʦʪʦʨʦʝ ʩʦʙʳʪʠʝ ɽ. ʀʟʚʝʩʪʥʳ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ɽ ʧʨʠ 

ʫʩʣʦʚʠʷʭ ʪʦʛʦ, ʯʪʦ ʢʘʢʦʝ-ʣʠʙʦ ʠʟ ʩʦʙʳʪʠʡ H1, ʅ2, ..., ʅn ʧʨʦ-

ʠʟʦʰʣʦ: ʈ(ɽ/ʅ1), ʈ(ɽ/ʅ2), ..., ʈ(ɽ/ʅn). ʇʫʩʪʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʦ-

ʙʳʪʠʝ ɽ ʧʨʦʠʟʦʰʣʦ. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʢʘʢʦʝ-ʣʠʙʦ ʠʟ 

ʩʦʙʳʪʠʡ ʅi (i = 1, ..., n) ʧʨʦʠʟʦʰʣʦ, ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʩʣʝʜʫʶ-

ʱʝʡ ʬʦʨʤʫʣʝ (ʬʦʨʤʫʣʘ ɹʘʡʝʩʘ): 

.
)E(P

)EH(P

)H(P)H/E(P...)H(P)H/E(P)H(P)H/E(P

)H(P)H/E(P
)E/H(P i

nn2211

ii
i =

+++
=  

ʉʦʙʳʪʠʷ H1, ʅ2, ..., ʅn ʥʘʟʳʚʘʶʪʩʷ ʛʠʧʦʪʝʟʘʤʠ, ʘ ʩʦʙʳʪʠʝ 

ɽ ï ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ. ɺʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʈ(ʅi) ʙʝʟ ʫʯʝʪʘ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʘ (ʪʦ ʝʩʪʴ ʙʝʟ ʫʯʝʪʘ ʪʦʛʦ, ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɽ ʠʣʠ 

ʥʝʪ) ʥʘʟʳʚʘʶʪʩʷ ʜʦʦʧʳʪʥʳʤʠ (ʘʧʨʠʦʨʥʳʤʠ), ʘ ʚʝʨʦʷʪʥʦʩʪʠ 

ʈ(ʅi/ɽ) ï ʧʦʩʣʝʦʧʳʪʥʳʤʠ (ʘʧʦʩʪʝʨʠʦʨʥʳʤʠ). ɺʝʣʠʯʠʥʘ 

ʈ(ɽʅi) ï ʩʦʚʤʝʩʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʡ ɽ ʠ ʅi, ʪʦ ʝʩʪʴ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʦʡʜʫʪ ʦʙʘ ʩʦʙʳʪʠʷ ʚʤʝʩʪʝ. ɺʝʣʠʯʠʥʘ 

ʈ(ɽ) ï ʧʦʣʥʘʷ (ʙʝʟʫʩʣʦʚʥʘʷ) ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɽ. 

ʌʦʨʤʫʣʘ ɹʘʡʝʩʘ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʷʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʛʠʧʦʪʝʟ ʩ 

ʫʯʝʪʦʤ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʝʩʪʴ ʜʘʥʥʳʭ ʦ ʩʦʙʳʪʠʷʭ (ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʘʭ), ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʠʣʠ ʦʧʨʦʚʝʨʛʘʶʱʠʭ ʛʠʧʦʪʝʟʫ. 

ɺ ɻʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ ʬʦʨʤʫʣʘ ɹʘʡʝʩʘ ʤʦʞʝʪ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʟʘʢʣʶʯʝʥʠʡ ʧʨʦʜʫʢʮʠʦʥʥʳʭ 

ʧʨʘʚʠʣ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʭ ʧʦʩʳʣʦʢ. ɿʘʢʣʶ-

ʯʝʥʠʷ (ʚʳʚʦʜʳ) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʠʧʦʪʝʟʘʤ ʚ ʪʝʦ-

ʨʝʤʝ ɹʘʡʝʩʘ, ʘ ʧʦʩʳʣʢʠ ï ʩʚʠʜʝʪʝʣʴʩʪʚʘʤ. ʆʙʳʯʥʦ ʧʦʩʳʣʢʘ 

ʧʨʘʚʠʣʘ ʚ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʝ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʠʡ. 

ɺʝʨʦʷʪʥʦʩʪʠ ʈ(ʅi) ʠ ʈ(ɽ/ʅi) ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠ-
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ʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩ-

ʪʝʡ. ʆʩʥʦʚʥʳʝ ʠʟ ʵʪʠʭ ʬʦʨʤʫʣ ʩʣʝʜʫʶʱʠʝ. 

ʌʦʨʤʫʣʘ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ (ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʧʨʦʠʟʦʡʜʝʪ ʠ ʩʦʙʳʪʠʝ ɸ, ʠ ʩʦʙʳʪʠʝ ɺ): 

ʈ(ɸɺ) = ʈ(ɸ)ʈ(ɺ/ɸ) = ʈ(ɺ)ʈ(ɸ/ɺ), 

ʛʜʝ ʈ(ɸ), ʈ(ɺ) ï ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʡ ɸ ʠ ɺ; ʈ(ɺ/ɸ) ï ʫʩʣʦʚʥʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɺ, ʪʦ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɺ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ; ʈ(ɸ/ɺ) ï ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ, ʪʦ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɺ. ɽʩʣʠ ʩʦʙʳʪʠʷ ɸ ʠ ɺ ʥʝʟʘʚʠʩʠʤʳ (ʪʦ 

ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʧʨʦʠʟʦ-

ʰʣʦ ʣʠ ʜʨʫʛʦʝ ʩʦʙʳʪʠʝ), ʪʦ ʬʦʨʤʫʣʘ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʈ(ɸɺ) = ʈ(ɸ)ʈ(ɺ). 

ʌʦʨʤʫʣʘ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʩʦʙʳ-

ʪʠʡ (ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʦʡʜʫʪ ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʩʦʙʳʪʠʷ 

ʚʤʝʩʪʝ): 

ʈ(ɸ1, ɸ2, ..., ɸn) = ʈ(ɸ1)ʈ(ɸ2/ɸ1) ʈ(ɸ3/ɸ1, ɸ2) ...  

ʈ(ɸn/ɸ1, ɸ2, ..., ɸn-1). 

ʌʦʨʤʫʣʘ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ (ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʧʨʦʠʟʦʡʜʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʩʦʙʳʪʠʡ): 

ʈ(ɸ+ɺ) = ʈ(ɸ) + ʈ(ɺ) ï ʈ(ɸɺ). 

ɽʩʣʠ ʩʦʙʳʪʠʷ ɸ ʠ ɺ ʥʝʩʦʚʤʝʩʪʥʳ (ʪʦ ʝʩʪʴ ʥʝ ʤʦʛʫʪ ʧʨʦ-

ʠʟʦʡʪʠ ʚʤʝʩʪʝ), ʪʦ ʈ(ɸɺ) = 0, ʠ ʬʦʨʤʫʣʘ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦ-

ʩʪʝʡ ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʈ(ɸ+ɺ) = ʈ(ɸ) + ʈ(ɺ). 

ʌʦʨʤʫʣʘ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʩʦʙʳʪʠʡ 

ʦʙʳʯʥʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʈ(ɸ1 + ɸ2 + ... + ɸn) = 1 ï ʈ(1A + 2A  + ... + nA ), ʛʜʝ ʈ(1A + 

+ 2A  + ... + nA ) ï ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʥʠ ʦʜ-

ʥʦʛʦ ʠʟ ʩʦʙʳʪʠʡ A1, ɸ2, ..., ɸn. ʕʪʫ ʚʝʣʠʯʠʥʫ ʤʦʞʥʦ ʥʘʡʪʠ, 

ʥʘʧʨʠʤʝʨ, ʧʦ ʬʦʨʤʫʣʝ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. 
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˽͙͔ͪͣͪ ͙͔͔͙ͨͪͣͤͤΎ                                                                                       

͚͔͍͚͋͊ͫͦͫͦ͟ ͔͎͙͙ͫͭͪ͊ͭ ͦͼ͔͙ͤ͟ ͍·͍͍ͦ͒ͦ 

ɺ ɻʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ 

ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʞʜʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʪʨʝʭ ʬʘʢʪʦʨʦʚ: ʚʝʪʝʨ, ʚʣʘʞʥʦʩʪʴ, ʦʙʣʘʯʥʦʩʪʴ (ʚ ʜʝʥʴ ʥʘʙʣʶʜʝ-

ʥʠʷ). ɿʘ 173 ʜʥʷ (ʠʟ ʥʠʭ 53 ʜʦʞʜʣʠʚʳʭ) ʥʘʢʦʧʣʝʥʳ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ. 
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 ͤ ͊ ͔ͫ͒ͯ͡Ό΅͙͚ ͔͒ͤΈ 
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͔͋͘ ͍ͦͫ͊͒ͦ͟ 
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͔͒ͤΈ 

ɺʝʪʝʨ 

ʉʣʘʙʳʡ 

ʋʤʝʨʝʥʥʳʡ 

ʉʠʣʴʥʳʡ 

19 

27 

7 

52 

44 

24 

ɺʣʘʞʥʦʩʪʴ 

ɺʳʩʦʢʘʷ 

ʉʨʝʜʥʷʷ 

ʅʠʟʢʘʷ 

35 

12 

6 

18 

42 

60 

ʆʙʣʘʯʥʦʩʪʴ 

ʗʩʥʦ 

ʆʙʣʘʯʥʦ 

ʇʘʩʤʫʨʥʦ 

5 

8 

40 

83 

27 

10 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʝ ʦʟʥʘʯʘʶʪ, ʥʘʧʨʠʤʝʨ, ʩʣʝ-

ʜʫʶʱʝʝ: ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ (173 ʜʥʷ) ʩʣʘʙʳʡ ʚʝʪʝʨ ʥʘʙʣ-ʁ

ʜʘʣʩʷ 71 ʜʝʥʴ (71 = 19 + 52). ɺ 19-ʪʠ ʩʣʫʯʘʷʭ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʜʝʥʴ ʧʦʛʦʜʘ ʙʳʣʘ ʜʦʞʜʣʠʚʦʡ, ʚ 52-ʭ ʩʣʫʯʘʷʭ ï ʙʝʟ ʦʩʘʜʢʦʚ. 

ɺ ʥʝʢʦʪʦʨʳʡ ʜʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʛʦʜʘ: ʩʠʣʴ-

ʥʳʡ ʚʝʪʝʨ, ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ, ʦʙʣʘʯʥʦ. ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʳ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʛʠʧʦʪʝʟ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦ-

ʩʪʦʷʥʠʷ ʧʦʛʦʜʳ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ: ʅ1 ï ʜʦʞʜʴ, ʅ2 ï ʧʦʛʦʜʘ 

ʙʝʟ ʦʩʘʜʢʦʚ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʪʨʝʭ 

ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʦʛʦʜʫ ʚ ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʷ: ʚʝʪʝʨ, 
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ʚʣʘʞʥʦʩʪʴ ʠ ʦʙʣʘʯʥʦʩʪʴ (ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘ); ʦʙʦʟʥʘʯʠʤ ʵʪʠ ʬʘʢʪʦʨʳ ʢʘʢ 

ɽ1, ɽ2, ɽ3. ʆʙʦʟʥʘʯʠʤ ʥʘʙʣʶʜʘʝʤʦʝ ʩʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ (ʩʠʣʴ-

ʥʳʡ ʚʝʪʝʨ, ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ, ʦʙʣʘʯʥʦ) ʢʘʢ ʩʦʙʳʪʠʝ ɽ. 

ʆʧʨʝʜʝʣʠʤ ʚʝʨʦʷʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ ʧʦ 

ʬʦʨʤʫʣʝ ɹʘʡʝʩʘ. ɸʧʨʠʦʨʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ (ʪʦ ʝʩʪʴ ʚʝ-

ʨʦʷʪʥʦʩʪʠ ʜʦʞʜʷ ʠ ʧʦʛʦʜʳ ʙʝʟ ʦʩʘʜʢʦʚ, ʙʝʟ ʫʯʝʪʘ ʥʘʙʣʶʜʘʝʤʦ-

ʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʛʦʜʳ): 

ʈ(ʅ1) = 53/173 = 0,306; 

ʈ(ʅ2) = 120/173 = 0,694. 

ʅʘʙʣʶʜʘʝʤʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ (ʩʦʩʪʦʷʥʠʝ ʧʦʛʦʜʳ ʚ ʜʝʥʴ 

ʥʘʙʣʶʜʝʥʠʷ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʪʨʝʭ ʩʦʙʳʪʠʡ, 

ʥʘʙʣʶʜʘʝʤʳʭ ʚʤʝʩʪʝ: ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ, ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʠ 

ʦʙʣʘʯʥʦʩʪʠ. ʉʯʠʪʘʷ ʵʪʠ ʩʦʙʳʪʠʷ ʥʝʟʘʚʠʩʠʤʳʤʠ (ʪʦ ʝʩʪʴ ʩʯʠ-

ʪʘʷ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʚʣʘʞʥʦʩʪʴ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʦʙʣʘʯʥʦʩʪʠ, ʠ 

ʪ. ʜ.), ʤʦʞʥʦ ʥʘʡʪʠ ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʦ 

ʬʦʨʤʫʣʝ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ: 

ʈ(ɽ/ʅi) = ʈ(ɽ1, ɽ2, ɽ3/ʅi) = ʈ(ɽ1/ʅi) ʈ(ɽ2/ʅi)ʈ(ɽ3/ʅi), i = 1, 2. 

ʅʘʡʜʝʤ ʚʝʣʠʯʠʥʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫ-

ʣʳ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ: 

ʈ(ɽ1/ʅ1) = 7/53 = 0,132;   ʈ(ɽ2/ʅ1) = 35/53 =0,66;  

P(ɽ3/ʅ1) = 8/53 = 0,151;   ʈ(ɽ1/ʅ2) = 24/120 = 0,2;  

ʈ(ɽ2/ʅ2) = 18/120 = 0,15;   ʈ(ɽ3/ʅ2) = 27/120 = 0,225. 

ɿʜʝʩʴ, ʥʘʧʨʠʤʝʨ, P(ɽ1/ʅ1) ï ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʢʫ-

ʱʠʡ ʜʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʣʝʜʫ-

ʶɦ ʠʡ ʜʝʥʴ ʙʫʜʝʪ ʜʦʞʜʣʠʚʳʤ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʥʘ-

ʩʢʦʣʴʢʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʳʡ ʚʝʪʝʨ ʚ ʜʥʠ, ʧʨʝʜʰʝʩʪʚʫ-

ʶɦ ʠʝ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʝ. 

ʇʦʜʩʪʘʚʣʷʷ ʥʘʡʜʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʚ ʬʦʨʤʫʣʫ ʫʤʥʦʞʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ, ʧʦʣʫʯʠʤ: 

ʈ(ɽ/ʅ1) = 0,132*0,66*0,151 = 0,0132; ʈ(ɽ/ʅ2) =  

= 0,2*0,15*0,225 = 0,00675. 

ɿʜʝʩʴ, ʥʘʧʨʠʤʝʨ, ʚʝʣʠʯʠʥʘ ʈ(ɽ/ʅ1) ï ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʙʣʶ-

ʜʘʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʛʦʜʳ (ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ, ʚʳʩʦʢʦʡ ʚʣʘʞʥʦ-
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ʩʪʠ ʠ ʦʙʣʘʯʥʦʩʪʠ) ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʙʫʜʝʪ 

ʜʦʞʜʣʠʚʳʤ. 

ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʳ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʜʝʥʴ ʧʨʠ ʥʘʙʣʶʜʘʝʤʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʛʦʜʳ (ʘʧʦʩʪʝʨʠʦʨʥʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ): 
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ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚʝ-

ʨʦʷʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ. ʉʦʩʪʘʚʣʷʷ ʙʘʟʫ ʟʥʘʥʠʡ, ʧʨʠʤʝʥʷʶʪ ʵʢʩ-

ʧʝʨʪʥʫʶ ʤʘʪʨʠʮʫ, ʠʤʝʶʱʫʶ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 

˹͊͋͡Ό͔͙͒ͤΎ ˭ͤ͊;͔͙͔ͤ ζ͒͊η ˭ͤ͊;͔͙͔ͤ ζ͔ͤͭη 
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ʅʦʤʝʨʘ 1, 2, é, 10 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʧʨʦʩʘʤ ʟʘʜʘʥʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʙʫʢʚʳ ʘ, b, é, t ʚ ʤʘʩʩʠʚʝ ʦʟʥʘʯʘʶʪ ʚʦʟ-

ʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ. ʄʘʪʨʠʮʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʚʩʝ 

ʟʥʘʥʠʷ ʵʢʩʧʝʨʪʘ ʧʦ ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ. 

ʆʙʣʘʩʪʴ ʟʘʧʨʦʩʦʚ ï ʪʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʵʢʩʧʝʨʪʥʘʷ 

ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʵʢʩʧʝʨʪʦʤ. 

ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ ʚ ʵʢʩʧʝʨʪʥʦʡ ʤʘʪʨʠʮʝ ʥʦʩʷʪ 

ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥʠ ʟʘʜʘʶʪʩʷ ʯʠʩʣʘʤʠ ʦʪ 0 ʜʦ 1. ɽʩ-

ʣʠ ʩʦʙʳʪʠʝ ʥʘʚʝʨʥʷʢʘ ʜʦʣʞʥʦ ʧʨʦʠʟʦʡʪʠ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ 

ʧʦʷʚʣʝʥʠʷ ʨʘʚʥʘ 1. ɽʩʣʠ ʩʦʙʳʪʠʝ ʥʝ ʠʤʝʝʪ ʰʘʥʩʘ ʧʨʦʠʟʦʡʪʠ 

ʢʦʛʜʘ-ʣʠʙʦ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʨʘʚʥʘ 0. ɽʩʣʠ ʞʝ 

ʩʦʙʳʪʠʝ ʨʘʚʥʦʚʝʨʦʷʪʥʦ, ʪʦ ʝʩʪʴ ʤʦʞʝʪ ʢʘʢ ʧʨʦʠʟʦʡʪʠ, ʪʘʢ ʠ 

ʥʝʪ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʨʘʚʥʘ 0,5. ɺʩʝ ʦʩʪʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ ʣʝʞʘʪ ʚ ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ.  
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ʇʨʠʤʝʨ: 

ɿʘʚʪʨʘ ʙʫʜʝʪ ʜʦʞʜʴ ɿʘʚʪʨʘ ʜʦʞʜʷ ʥʝ ʙʫʜʝʪ 

ʉʳʨʦ 0,6    0,4 

ʉʫʭʦ 0,45    0,55 

ʇʝʨʝʡʜʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʳ. 

1. ʉʢʦʧʠʨʫʡʪʝ ʥʘ ʩʲʝʤʥʳʡ ʜʠʩʢ ʠʣʠ ʨʘʙʦʯʠʡ ʩʪʦʣ ʧʘʧʢʫ 

<ʄʘʣʘʷ ʕʢʩʧʝʨʪʥʘʷ ʉʠʩʪʝʤʘ 2.0> (ʋʄʄ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ­ 

ʂɸʌɽɼʈɸ ʀʅʌʆʈʄɸʊʀʂʀ ­ ʄʘʣʝʞʠʢʦʚʘɸɸ_ʀʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤ ʩʠʩʪʝʤʳ ­ ʃʘʙʦʨʘʪʦʨ-

ʥʝr_ʨʘʙʦʪʳ ­ ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘˉ1 ­ ʄʘʣʘʷ ʕʢʩʧʝʨʪʥʘʷ 

ʉʠʩʪʝʤʘ 2.0). 

2. ɿʘʛʨʫʟʠʪʝ ʧʨʠʣʦʞʝʥʠʝ <MiniES.exe> (ʨʠʩ. 2).  

 

˾͙ͫΦ нΦ ˻ ͤͦ͟ <MiniES.exe> 

3. ɿʘʛʨʫʟʠʪʝ ʬʘʡʣ <ʄʝʜʠʮʠʥʩʢʘʷ ɹɿ.mkb> ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʥʩʫʣʴʪʘʮʠʠ (ʥʘʞʘʚ ʢʥʦʧʢʫ <ɿʘʛʨʫʟʠʪʴ ʙʘʟʫ ʟʥʘʥʠʡ> , 

ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʠʤʸʥʥʦʛʦ ʧʫʥʢʪʘ ʤʝʥʶ <ʌʘʡʣ> (ʜʣʷ ʵʪʦ-
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ʛʦ ʪʘʢʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ çʛʦʨʷʯʘʷè ʢʣʘʚʠʰʘ <F2>)) ʠʟ ʧʘʧʢʠ 

<ɹʘʟʳ ʟʥʘʥʠʡ>, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʘʧʢʝ <ʄʘʣʘʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠ-

ʩʪʝʤʘ 2.0.> (ʨʠʩ. 3). 

 

˾͙ͫΦ оΦ <˸ ͔͙͒ͼ͙ͤͫ͊͟Ύ ͋͊͊͘ ͙͚ͤ͊ͤ͘> ͍  ͔ͪ ͙͔͗ͣ ͦͤͫͯ͟͡Έͭ͊ͼ͙͙ 

4. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ <ʅʘʯʘʪʴ ʢʦʥʩʫʣʴʪʘʮʠʶ>  (çʛʦʨʷ-

ʯʘʷè ʢʣʘʚʠʰʘ <F3> ʠʣʠ ʧʫʥʢʪ ʤʝʥʶ <ʂʦʥʩʫʣʴʪʘʮʠʷ> | 

<ʅʘʯʘʪʴ ʢʦʥʩʫʣʴʪʘʮʠʶ>).  

5. ʆʪʚʝʪʴʪʝ ʥʘ ʚʦʧʨʦʩʳ ʢʦʥʩʫʣʴʪʘʮʠʠ. 

ɺʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ: 

- ʧʦ ʥʝʢʦʪʦʨʦʡ ʰʢʘʣʝ ʦʪ ï5 (çʪʦʯʥʦ ʥʝʪè) ʜʦ +5 (çʪʦʯʥʦ 

ʜʘè); 

- ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʪʠʥʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘ (ʯʠʩʣʦ ʦʪ 0 

ʜʦ 1).  

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʚʳ ʤʦʞʝʪʝ ʚʳʙʠʨʘʪʴ ʣʶʙʳʝ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʦʪʚʝʪʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ  ʣʠʙʦ çʛʦʨʷʯʝʡè ʢʣʘ-

ʚʠʰʝʡ <F8> (ʨʠʩ. 4).  
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˾͙ͫΦ пΦ ˻ ͦͤ͟;͙͔͊ͤ ͦͤͫͯ͟͡Έͭ͊ͼ͙͙ ͫ ͨͦͣͦ΅ΈΌ                                      

<˸ ͔͙͒ͼ͙͚ͤͫͦ͟ ͋͊͘· ͙͚ͤ͊ͤ͘> 

6. ɿʘʛʨʫʟʠʪʝ ʧʨʠʣʦʞʝʥʠʝ <MKBEditor.exe> (ʨʠʩ. 5). 

 

˾͙ͫΦ рΦ ˾ ͔͒͊ͭͦͪ͟ ͋͊͘ ͙͚ͤ͊ͤ͘ <MKBEditor.exe> 
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ʀʥʦʛʜʘ ʘʥʪʠʚʠʨʫʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝ ʜʘʝʪ ʟʘʧʫʩʪʠʪʴ <ʈʝ-

ʜʘʢʪʦʨ ʙʘʟʳ ʟʥʘʥʠʡ>. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠ-

ʨʦʚʘʥʠʷ ʙʘʟ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʫʡʪʝ <ɹʣʦʢʥʦʪ> (ʬʘʡʣ ʜʦʣʞʝʥ 

ʙʳʪʴ ʩʦʭʨʘʥʝʥ ʩ ʨʘʩʰʠʨʝʥʠʝʤ <*.mkb>). 

7. ɿʘʛʨʫʟʠʪʝ ʬʘʡʣ <ʄʝʜʠʮʠʥʩʢʘʷ ɹɿ.mkb> ʜʣʷ ʨʝʜʘʢʪʠ-

ʨʦʚʘʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ (ʥʘʞʘʚ ʢʥʦʧʢʫ <ɿʘʛʨʫʟʠʪʴ ʙʘʟʫ ʟʥʘʥʠʡ> 

, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʠʤʸʥʥʦʛʦ ʧʫʥʢʪʘ ʤʝʥʶ <ʌʘʡʣ> (ʜʣʷ 

ʵʪʦʛʦ ʪʘʢʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ çʛʦʨʷʯʘʷè ʢʣʘʚʠʰʘ <F2>)) (ʨʠʩ. 6). 

 

˾͙ͫΦ сΦ <˸ ͔͙͒ͼ͙ͤͫ͊͟Ύ ͋͊͊͘ ͙͚ͤ͊ͤ͘> ͍  ͔ͪ ͙͔͗ͣ ͔͙͍͙ͪ͒͊ͭͪͦ͊ͤ͟Ύ 

8. ɺʥʝʩʠʪʝ ʠʟʤʝʥʝʥʠʷ ʠ ʩʦʭʨʘʥʠʪʝ ʙʘʟʫ ʟʥʘʥʠʡ ʚ ʬʘʡʣʝ 

(ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ <ʉʦʭʨʘʥʠʪʴ ʙʘʟʫ ʟʥʘʥʠʡ> , ʣʠʙʦ ʚʦʩʧʦʣʴ-

ʟʫʡʪʝʩʴ ʦʜʥʦʠʤʸʥʥʳʤ ʧʫʥʢʪʦʤ ʤʝʥʶ <ʌʘʡʣ> (ʜʣʷ ʵʪʦʛʦ ʪʘʢʞʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ çʛʦʨʷʯʘʷè ʢʣʘʚʠʰʘ <F4>).) 

9. ʇʨʦʚʝʨʴʪʝ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʫʶ ʙʘʟʫ ʟʥʘʥʠʡ ʥʘ ʦʰʠʙʢʠ 

(ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʢʥʦʧʢʦʡ , ʣʠʙʦ ʧʫʥʢʪʦʤ ʤʝʥʶ <ʇʨʘʚʢʘ> | 
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<ʇʨʦʚʝʨʠʪʴ ʙʘʟʫ ʟʥʘʥʠʡ> (ʜʣʷ ʵʪʦʛʦ ʪʘʢʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ çʛʦ-

ʨʷʯʘʷè ʢʣʘʚʠʰʘ <F3>)). 

10. ɺʳʧʦʣʥʠʪʝ ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʝ ʟʘʜʘʥʠʷ (ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ 

ʙʘʟʳ ʟʥʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ <MKBEditor.exe> (ʣʠʙʦ ʩʦʟʜʘ-

ʝʪʩʷ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ <*.mkb>), ʘ ʧʨʦʭʦʞʜʝʥʠʝ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ï ʚ <MiniES.exe>). 

˽͙͔ͪͣͪ ͋͊͘· ͙͚ͤ͊ͤ͘ 

ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʟʥʘʥʠʡ:  

1. ʈʘʟʜʝʣ ʦʧʠʩʘʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ ʩʦʜʝʨʞʠʪ ʥʘʟʚʘʥʠʝ ʙʘʟʳ 

ʟʥʘʥʠʡ, ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʠʤʷ ʘʚʪʦʨʘ ʠ ʩʚʝʜʝʥʠʷ ʦ ʙʘʟʝ ʟʥʘʥʠʡ. 

çʆʧʨʝʜʝʣʝʥʠʝ ʜʦʤʘʰʥʝʛʦ ʧʠʪʦʤʮʘ ʧʦ ʧʨʠʟʥʘʢʘʤè 

ɸʚʪʦʨ: ɸʣʝʢʩʝʡ ɹʫʭʥʠʥ. 

2. ʈʘʟʜʝʣ ʩʚʠʜʝʪʝʣʴʩʪʚ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʚʦʧʨʦʩʦʚ, ʧʨʝʜʣʘ-

ʛʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʘʟʳ ʟʥʘʥʠʡ. 

ɺʦʧʨʦʩʳ: 

1. ʄʦʨʜʘ ʚʳʪʷʥʫʪʘʷ? 

2. ʂʨʳʣʴʷ ʝʩʪʴ? 

3. ʅʘ ʧʦʛʣʘʞʠʚʘʥʠʷ ʧʦ ʩʧʠʥʝ ʦʪʚʝʯʘʝʪ ʜʦʚʦʣʴʥʳʤ ʫʨʯʘʥʠ-

ʝʤ? 

4. ɾʠʚʸʪ ʚ ʘʢʚʘʨʠʫʤʝ (ʠʣʠ ʜʨʫʛʦʤ ʨʝʟʝʨʚʫʘʨʝ ʩ ʚʦʜʦʡ)? 

5. ɽʩʪʴ ʣʘʧʳ? 

6. ʇʨʠ ʚʩʪʨʝʯʝ ʩ ʭʦʟʷʠʥʦʤ ʚʠʣʷʝʪ ʭʚʦʩʪʦʤ? 

3. ɺ ʨʘʟʜʝʣʝ ʦʧʠʩʘʥʠʷ ʠʩʭʦʜʦʚ ʩʦʜʝʨʞʠʪʩʷ ʧʝʨʝʯʝʥʴ ʠʩʭʦ-

ʜʦʚ, ʠʭ ʘʧʨʠʦʨʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ, ʥʦʤʝʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚ ʠʟ ʤʦʜʝ-

ʣʠ ʟʥʘʥʠʡ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʦʪʚʝʪʘ ʥʘ ʥʠʭ.  

ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʣʠʩʪʠʥʛʘ ʧʨʦʛʨʘʤʤʳ ʩʦʝʜʠʥʷʶʪʩʷ ʟʘʧ̫ -

ʪʳʤʠ. 

ʄʦʜʝʣʴ ʟʥʘʥʠʡ ï ʵʪʦ ʩʧʠʩʦʢ ʠʩʭʦʜʦʚ ʩ ʥʦʤʝʨʘʤʠ ʚʦʧʨʦʩʦʚ, 

ʦʪʚʝʪ ʥʘ ʢʦʪʦʨʳʝ ʦʜʥʦʟʥʘʯʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʡ. 

ʇʨʠʤʝʨ ʤʦʜʝʣʠ ʟʥʘʥʠʡ: 

ʉʦʙʘʢʘ, 1, 2, 3, 4, 6 



ˮ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͔ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ· 

36 

ʂʦʰʢʘ, 1, 2, 3, 4 

ʇʦʧʫʛʘʡ, 2, 4 

ʈʳʙʢʘ, 2, 4, 5 

ʊʨʠʪʦʥ, 2, 4, 5 

ʃʠʩʪʠʥʛ ʧʨʦʛʨʘʤʤʳ: 

ʉʦʙʘʢʘ, 0.4, 1,0.7,0.5, 2,0,0.5, 3,0.01,0.5, 4,0,0.5, 6,0.9,0.05 

ʂʦʰʢʘ, 0.4, 1,0.1,0.5, 2,0,0.5, 3,0.95,0, 4,0,0.5 

ʇʦʧʫʛʘʡ, 0.2, 2,1,0.3, 4,0,0.5 

ʈʳʙʢʘ, 0.1, 2,0,0.5, 4,1,0.1, 5,0,0.5 

ʊʨʠʪʦʥ, 0.1, 2,0,0.5, 4,1,0.2, 5,1,0.5 

ʈʘʟʜʝʣʳ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʜʝʣʝʥʳ ʧʫʩʪʦʡ ʩʪʨʦʢʦʡ. 

˴ͦͤͭͪͦ͡Έͤ·͔ ͙͊͒͊ͤ͘Ύ 

1. ɿʘʧʦʣʥʠʪʝ ʙʘʟʫ ʟʥʘʥʠʡ ʠ ʧʨʦʚʝʨʴʪʝ ʝʝ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ. 

ʇʦʧʳʪʘʝʤʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʩʯʘʩʪʣʠʚʳ ʣʠ ʚʳ?  

ɼʘʡʪʝ ʦʪʚʝʪ ʥʘ ʧʨʝʜʣʦʞʝʥʥʳʝ ʚʦʧʨʦʩʳ. 

ɺʦʧʨʦʩʳ:  

ʇʨʠʩʫʪʩʪʚʫʶʪ ʣʠ ʚ ʚʘʰʝʡ ʩʝʤʴʝ ʤʠʨ ʠ ʣʶʙʦʚʴ?  

ʋʜʦʚʣʝʪʚʦʨʝʥʳ ʣʠ ʚʳ ʞʠʣʠʱʥʳʤʠ ʫʩʣʦʚʠʷʤʠ?  

ɼʦʚʦʣʴʥʳ ʣʠ ʚʳ ʩʚʦʝʡ ʨʘʙʦʪʦʡ?  

ɿʜʦʨʦʚʳ ʣʠ ʚʳ? 

 

ʉʯʘʩʪʣʠʚʳ, 0.5,1,0.9,0.1,2,0.9,0.1, 3,0.9,0.1,4,0.9,0.1 

ʅʝʩʯʘʩʪʣʠʚʳ, 0.5,1,0.1,0.9,2,0.1,0.9, 3,0.1,0.9,4,0.1,0.9  

 

2. ʈʘʟʨʘʙʦʪʘʡʪʝ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪ 

ʟʜʦʨʦʚʴʝ ʠʩʧʳʪʫʝʤʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤ ʥʘʙʦʨʦʤ 

ʧʨʘʚʠʣ: 

1) ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʭʦʨʦʰʝʛʦ ʩʦʩʪʦʷʥʠʷ ʷʚʣ̫-

ʝʪʩʷ ʥʦʨʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ; 

2) ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʭʦʨʦʰʝʛʦ ʩʦʩʪʦʷʥʠʷ ʷʚʣ̫-

ʝʪʩʷ ʥʦʨʤʘʣʴʥʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ; 

3) ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʢʨʦʚʠ; 
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4) ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʘʷ ʵʣʝʢʪʨʦʢʘʨ-

ʜʠʦʛʨʘʤʤʘ. 

3. ʈʘʟʨʘʙʦʪʘʡʪʝ ʩʚʦʶ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ, ʠʩʧʦʣʴʟʫʷ 

ʦʙʦʣʦʯʢʫ <ʄʘʣʘʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ 2.0.>, ʩʦʜʝʨʞʘʱʫ ʁʥʝ 

ʤʝʥʝʝ 20 ʩʚʠʜʝʪʝʣʴʩʪʚ ʠ ʥʝ ʤʝʥʝʝ 5 ʠʩʭʦʜʦʚ. 

ˤ͙͊ͪ͊ͤͭ· 

1. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʚʦʱʝʡ. 

2. ɹʘʟʘ ʟʥʘʥʠʡ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʦʚʝʪʦʚ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. 

3. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

4. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʨʝʤʦʥʪʫ ʕɺʄ. 

5. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʧʪʠʮ. 

6. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʮʚʝʪʦʚ. 

7. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ. 

8. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. 

9. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

10. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʠʧʦʚ ʧʨʦʬʝʩʩʠʠ (ʨʝʘʣʠ-

ʩʪʠʯʝʩʢʠʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʩʦʮʠʘʣʴʥʳʡ, ʧʨʝʜʧʨʠʠʤʯʠʚʳʡ, 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʡ, ʘʨʪʠʩʪʠʯʝʩʢʠʡ). 

11. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʷ ʙʣʶʜʘ ʧʦ ʚʭʦʜʷʱʠʤ ʚ 

ʥʝʛʦ ʧʨʦʜʫʢʪʘʤ. 

12. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʷ ʪʠʧʘ ʪʝʤʧʝʨʘʤʝʥʪʘ. 

13. ɹʘʟʘ ʟʥʘʥʠʡ ʦʮʝʥʢʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʢʦʣʣʝʢʪʠʚʝ. 

14. ɹʘʟʘ ʟʥʘʥʠʡ ʦʮʝʥʢʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʨʫʢʦʚʦʜʠʪʝʣʷ ʚ 

ʢʦʣʣʝʢʪʠʚʝ. 

15. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʪʠʧʘ ʣʠʯʥʦʩʪʠ. 

16. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʠ-

ʛʫʨ. 

17. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ. 

18. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʠʩʮʠʧʣʠʥ ʢ ʦʧʨʝʜʝ-

ʣʝʥʥʳʤ ʥʘʫʢʘʤ. 
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19. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʘʥʘʣʠʟʫ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʘʧʠʪʘ-

ʣʦʚʣʦʞʝʥʠʡ (ʬʠʥʘʥʩʦʚʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ). 

20. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝ-

ʜʝʥʠʡ ʧʦ ʞʘʥʨʘʤ. 

21. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝ-

ʜʝʥʠʡ ʧʦ ʞʘʥʨʘʤ. 

22. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. 

23. ɹʘʟʘ ʟʥʘʥʠʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʛʦʜʳ. 

24. ɹʘʟʘ ʟʥʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʧʦʣʘʜʦʢ ʘʚʪʦʤʦʙʠʣʷ. 

˴ͦͤͭͪͦ͡Έͤ·͔ ͍ͦͨͪͦͫ· 

1. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʧʦʥʷʪʠʝ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

2. ʇʝʨʝʯʠʩʣʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. 

3. ʂʘʢʠʝ ʩʫʱʝʩʪʚʫʶʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠ-

ʩʪʝʤ? 

4. ʆʧʠʰʠʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠ ʁʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. 

5. ʂʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤ?r 

6. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. 

7. ʂʘʢ ʩʚʷʟʘʥʳ ʘʧʨʠʦʨʥʘ ̫ʠ ʘʧʦʩʪʝʨʠʦʨʥʘ ̫ʚʝʨʦʷʪʥʦʩʪʠ? 
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˶ˢˣ˻˾ˢ́˻˾˹ˢ̒ ˾ˢˣ˻́ˢ Ѕ н 

ÙßÒÜàÞãäÔà ã ÚßãäâåÞ×ßäÒÝîßíÞÚ                                 
ãâ×ÖãäÔÒÞÚ ÖÝñ ãàÙÖÒßÚñ ïÜãá×âäßíç ãÚãä×Þ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʟʥʘʢʦʤʩʪʚʦ ʩ ʦʙʦʣʦʯʢʦʡ GURU.EXE ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʠʘʣʦʛʦʚʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠ ʚʳʨʘʙʦʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʀʩʧʦʣʴʟʫʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: GURU.EXE. 

͔͔͙́ͦͪͭ;͔͙͔ͫ͟ ͍͔͔͙ͫ͒ͤΎ 

ʇʦʜ ɻʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘ, ʦʙʲʝʜʠ-

ʥʷʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʘ ʩʦ ʟʥʘʥʠʷʤʠ ʠ ʦʧʳʪʦʤ ʨʘ-

ʙʦʪʳ, ʩʧʦʩʦʙʥʘʷ ʧʨʝʜʣʦʞʠʪʴ ʨʘʟʫʤʥʳʡ ʩʦʚʝʪ ʠʣʠ ʦʩʫʱʝʩʪʚʠʪʴ 

ʨʘʟʫʤʥʦʝ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʧʦʷʩʥʠʪʴ ʭʦʜ 

ʨʘʩʩʫʞʜʝʥʠʡ ʚ ʧʦʥʷʪʥʦʡ ʜʣʷ ʩʧʨʘʰʠʚʘʶʱʝʛʦ ʬʦʨʤʝ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʚʦʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ 

ʥʘ ʢʘʢʦʤ-ʥʠʙʫʜʴ ʷʟʳʢʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʛʨʘʤʤʠʩʪ ʩʪʘʣʢʠ-

ʚʘʝʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ, ʨʝʘʣʠʟʘ-

ʮʠʷ ʝʝ ʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, 

ʯʝʤ ʩʦʟʜʘʥʠʝ ʩʘʤʦʛʦ ʥʘʙʦʨʘ ʧʨʘʚʠʣ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʛʨʫʟʠʪʴ ʨʘʟʨʘʙʦʪʯʠʢʘ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʦʪ ʪʘ-

ʢʦʡ ʨʘʙʦʪʳ, ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ (ʦʙʦʣʦʯʢʠ) ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʝʩʪʴ ʚ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ <MYCIN>, 

<GURU>, <LEONARDO>, <DENDRAL> ʠ ʜʨ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ: ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ, ʤʘʰʠʥʘ ʣʦʛʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ʠ ʭʨʘʥʠʤʳʝ ʵʢʩʧʝʨʪʠʟʳ. 

ʀʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʧʠʩʳʚʘʝʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʠʩʪʝʤʦʡ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʪʘʚʠʪ ʟʘʜʘʯʫ, ʘ ʤʘ-

ʰʠʥʘ ʜʦʣʞʥʘ ʝʝ ʚʳʧʦʣʥʠʪʴ ʠʣʠ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʥʝʣʴʟʷ ʝʝ 

ʚʳʧʦʣʥʠʪʴ. 
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ʄʘʰʠʥʘ ʣʦʛʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʫʪʝʡ 

ʘʨʛʫʤʝʥʪʘʮʠʠ. 

ʍʨʘʥʠʤʳʝ ʵʢʩʧʝʨʪʠʟʳ ï ʵʪʦ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʦʪʦʙʨʘʞʘʶʱʠʭ 

ʟʥʘʥʠʷ. ɺ ʢʘʞʜʦʤ ʧʨʘʚʠʣʝ ʝʩʪʴ ʧʦʩʳʣʢʘ (IF) ʠ ʟʘʢʣʶʯʝʥʠʝ 

(THEN). 

ɽʩʣʠ ʤʘʰʠʥʘ ʣʦʛʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ʧʨʠʟʥʘʝʪ ʧʦʩʳʣʢʫ ʚʝʨ-

ʥʦʡ, ʪʦ ʠ ʟʘʢʣʶʯʝʥʠʝ ʙʫʜʝʪ ʚʝʨʥʳʤ. 

˸͔͙ͦ͒͡ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͙͚ͤ͊ͤ͘ 

ʃʶʙʘʷ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʥʘʙʦ-

ʨʦʤ ʧʦʥʷʪʠʡ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʩʚʦʠʤʠ ʟʘʢʦʥʘʤʠ, ʩʚʷʟʳ-

ʚʘʶʱʠʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʲʝʢʪʳ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʩʚʦʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʦʙʳʪʠʷʤʠ. ʀ ʢʦʥʝʯʥʦ, ʢʘʞʜʘʷ ʧʨʝʜʤʝʪ-

ʥʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʩʚʦʠ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘ-

ʜʘʯ. ɿʥʘʥʠʷ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʧʦʩʦʙʘʭ ʨʝʰʝʥʠʷ ʚ ʥʝʡ 

ʟʘʜʘʯ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ʵʪʠʭ ʟʥʘʥʠʡ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʥʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

- ʧʨʦʮʝʜʫʨʥʳʝ ʟʥʘʥʠʷ ï ʦʧʠʩʳʚʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. 

ʕʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ, ʩʣʦʚʝʩʥʳʝ ʟʘʧʠʩʠ ʘʣʛʦ-

ʨʠʪʤʦʚ, ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʩʙʦʨʢʝ ʥʝʢʦʪʦʨʦʛʦ ʠʟʜʝʣʠʷ; 

- ʜʝʢʣʘʨʘʪʠʚʥʳʝ ʟʥʘʥʠʷ ï ʵʪʦ ʚʩʝ ʟʥʘʥʠʷ, ʥʝ ʷʚʣʷʶʱʠʝ-

ʩʷ ʧʨʦʮʝʜʫʨʥʳʤʠ, ʥʘʧʨʠʤʝʨ ʩʪʘʪʴʠ ʚ ʪʦʣʢʦʚʳʭ ʩʣʦʚʘʨʷʭ ʠ ʵʥ-

ʮʠʢʣʦʧʝʜʠʷʭ, ʬʦʨʤʫʣʠʨʦʚʢʠ ʟʘʢʦʥʦʚ ʚ ʬʠʟʠʢʝ, ʭʠʤʠʠ ʠ ʜʨʫ-

ʛʠʭ ʥʘʫʢʘʭ ʠ ʪ. ʧ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʮʝʜʫʨʥʳʭ ʟʥʘʥʠʡ, ʦʪʚʝʯʘ-

ʶʱʠʭ ʥʘ ʚʦʧʨʦʩ: ʢʘʢ ʩʜʝʣʘʪʴ X, ʜʝʢʣʘʨʘʪʠʚʥʳʝ ʟʥʘʥʠʷ ʦʪʚʝ-

ʯʘʶʪ, ʩʢʦʨʝʝ, ʥʘ ʚʦʧʨʦʩʳ: ʯʪʦ ʝʩʪʴ X ʠʣʠ ʢʘʢʠʝ ʩʚʷʟʠ ʠʤʝʶʪʩʷ 

ʤʝʞʜʫ ʍ ʠ Y, ʧʦʯʝʤʫ X ʠ ʪ. ʜ. 

ʗʟʳʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʠʧʳ ʧʦ 

ʬʦʨʤʘʣʴʥʳʤ ʤʦʜʝʣʷʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ 

ʠʭ ʦʩʥʦʚʝ: 
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- ʧʨʦʜʫʢʮʠʦʥʥʘʷ; 

- ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ; 

- ʬʨʝʡʤʦʚʘʷ; 

- ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ; 

- ʦʩʥʦʚʳ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ; 

- ʬʦʨʤʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʧʨʦʜʫʢʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʟʥʘʥʠʡ. 

ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʚʠʣʘʭ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʟʥʘʥʠʷ ʚ ʚʠʜʝ ʧʨʝʜʣʦʞʝʥʠʷ ʪʠʧʘ: 

ɽʩʣʠ (ʫʩʣʦʚʠʝ), ʪʦ (ʜʝʡʩʪʚʠʝ). 

ɺ ʩʣʫʯʘʝ ʥʝʩʢʦʣʴʢʠʭ ʫʩʣʦʚʠʡ ʠʣʠ ʜʝʡʩʪʚʠʡ ʠʭ ʤʦʛʫʪ ʩʚʷ-

ʟʳʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʀ, ʀʃʀ. 

ʋʩʣʦʚʠʝ ï ʥʝʢʦʪʦʨʦʝ ʧʨʝʜʣʦʞʝʥʠʝ-ʦʙʨʘʟʝʮ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʚ ʙʘʟʝ ʟʥʘʥʠʡ. 

ɼʝʡʩʪʚʠʷ ï ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʠ ʫʩʧʝʰʥʦʤ ʠʩʭʦʜʝ 

ʧʦʠʩʢʘ. 

ɼʝʡʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ: 

- ʧʨʦʤʝʞʫʪʦʯʥʳʝ; 

- ʚʳʩʪʫʧʘʶʱʠʝ ʜʘʣʝʝ, ʢʘʢ ʫʩʣʦʚʠʝ; 

- ʪʝʨʤʠʥʘʣʴʥʳʤʠ (ʮʝʣʝʚʳʤʠ) ï ʟʘʚʝʨʰʘʶʱʠʝ ʨʘʙʦʪʫ 

ʩʠʩʪʝʤʳ. 

ʆʙʳʯʥʦ ʧʨʠ ʦʧʠʩʘʥʠʠ ʙʘʟ ʟʥʘʥʠʡ ʠʣʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ 

ʧʨʘʚʠʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʤ ʚʠʜʝ, ʥʘʧʨʠʤʝʨ: 

ʇʈɸɺʀʃʆ 1: 

ɽʉʃʀ ʆʙʨʘʟʦʚʘʥʠʝ = ɺʳʩʰʝʝ 

ʀ 

ɺʦʟʨʘʩʪ = ʄʦʣʦʜʦʡ 

ʀ 

ʂʦʤʤʫʥʠʢʘʙʝʣʴʥʦʩʪʴ = ɺʳʩʦʢʘʷ, 

ʊʆ 

ʐʘʥʩʳ ʥʘʡʪʠ ʨʘʙʦʪʫ = ɺʳʩʦʢʠʝ 

ʀ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʚʝʨʠʷ = 0.9. 
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ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʵʪʦʛʦ ʧʨʘʚʠʣʘ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤ)r ʜʦʙʘʚʣʷʝʪ-

ʩʷ ʬʘʢʪ, ʦʟʥʘʯʘʶʱʠʡ, ʯʪʦ ʰʘʥʩʳ ʥʘʡʪʠ ʨʘʙʦʪʫ ʚʳʩʦʢʠ ʩ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʴʶ 0.9 ʠʣʠ 90 % (ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʠ). ʇʦʥʷʪʠʷ çʆʙʨʘʟʦʚʘʥʠʝè, çɺʦʟʨʘʩʪè, çʂʦʤʤʫʥʠʢʘʙʝʣʴ-

ʥʦʩʪʴè ʩʣʫʞʘʪ ʜʣʷ ʟʘʜʘʥʠʷ ʫʩʣʦʚʠʷ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʦʥ̡-

ʶʥʢʮʠʠ), ʧʨʠ ʢʦʪʦʨʦʤ ʩʨʘʙʘʪʳʚʘʝʪ ʧʨʘʚʠʣʦ. 

˿͔͎͙͙ͭͪ͊ͭ ͍͔͙ͯͨͪ͊ͤ͡Ύ 

ʆʜʠʥ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʜʣʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ï ʢʘʢʦʝ 

ʧʨʘʚʠʣʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʝʜʫʶʱʠʤ. ʕʪʠʤ ʧʨʦʮʝʩʩʦʤ ʫʧʨʘʚʣʷ-

ʝʪ ʤʘʰʠʥʘ ʣʦʛʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʧʨʘʚʠʣʘ ʥʫʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳ-

ʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ: ʧʨʷʤʳʤ ʠ ʦʙʨʘʪʥʳʤ ʚʳʚʦʜʘʤʠ. 

˽ͪΎ͚ͣͦ ͍·͍ͦ͒ 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʜʝʡʩʪʚʫʝʪ ʦʪ ʧʦʩʳʣʢʠ ʜʝʡʩʪʚʠʷ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʧʝʨʝʤʝʥʥʦʡ ʥʝ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ. ʄʘʰʠʥʘ ʣʦʛʠ-

ʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ʥʘʯʠʥʘʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʥʘʙʦʨ ʧʨʘʚʠʣ ʩʥʘʯʘʣʘ 

ʠ ʧʨʦʚʦʜʠʪ ʧʨʦʩʤʦʪʨ ʝʛʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʝʨʝʤʝʥʥʦʡ ʥʝ ʙʫʜʝʪ 

ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ. ʉʥʘʯʘʣʘ ʠʱʝʪʩʷ ʧʝʨʚʦʝ ʧʨʘʚʠʣʦ, ʚ ʢʦʪʦ-

ʨʦʤ ʦʧʨʝʜʝʣʝʥʦ ʠ ʠʩʪʠʥʥʦ ʟʥʘʯʝʥʠʝ ʧʦʩʳʣʢʠ. ʕʪʦ ʧʨʘʚʠʣʦ 

ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʠ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʧʨʘʚʠʣ. ɼʘʣʝʝ ʩʠʩʪʝʤʘ 

ʠʱʝʪ ʩʣʝʜʫʶʱʝʝ ʧʨʘʚʠʣʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠ ʠʩʪʠʥʥʳʤ ʟʥʘʯʝ-

ʥʠʝʤ ʧʦʩʳʣʢʠ. ʕʪʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ 

ʚʳʧʦʣʥʝʥʦ ʧʨʘʚʠʣʦ ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ ʮʝʣʠ. 

ʇʨʠʤʝʨ: 

GOAL: HOWREST 

RULE: R1 

IF: (finance/acount)>=5000 and (finance/acount)<=10000 

THEN: howrest="Vi mozhete neploho otdohnut na materike." 

howrest= howrest+"Poezhaite k rodstvennikam." 

RULE: R2 
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IF: (finance/acount)>10000 and (finance/acount)<70000 

THEN: howrest="Vi mozhete neploho otdohnut za granicei." 

howrest= howrest+"Nu, razumeetsja po putevke." 

RULE: R3 

IF: (finance/acount)>=70000  

THEN: howrest="Vi mozhete chast sredstv vlozhit v SKV ili" 

howrest= howrest+"akcii, a otpusk provesti kak pozhelaete." 

RULE: R4 

IF: (finance/acount) < 5000 and (finance/acount)>3000 

THEN: howrest="Vam stoit podumat ob otdihe v lesu." 

howrest= howrest+"U nas takaja krasivaja priroda. Vam pon-

ravitsja." 

RULE: R5 

IF: (finance/acount)<=3000 

THEN: input zarabot using "u" with "U vas est vozmozhnost 

podarabotat (y/n)?" 

RULE: R6 

IF: zarabot="Y" 

THEN: input skolko num with "Skolko?" 

RULE: R7 

IF: skolko >=5000  

THEN: howrest="Vi mozhete otdohnut neploho." 

howrest= howrest+"Orientiruites na summu," 

howrest= howrest+"nakoplennyu v otpusknom periode." 

RULE: R8 

IF: skolko <5000  

THEN: howrest="Etogo budet nedostatochno." 

howrest= howrest+"Pridetsja otpusk otlozhit." 

RULE: R9 

IF: zarabot<>"Y" 

THEN: howrest="Ochen zhal, no Vam pridetsja podozhdat." 

howrest= howrest+"Vashi finansovie vozmoznosti ne" 

howrest= howrest+"pozvoljaut Vam poehat v otpusk" 

howrest= howrest+"v etom godu. Viezhaite na prirodu." 
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ʇʫʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʝʨʝʤʝʥʥʳʤ FINANCE ʠ ACOUNT 

ʧʨʠʩʚʦʝʥʳ ʟʥʘʯʝʥʠʷ 30000 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʛʜʘ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʚʳʯʠʩʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷ (FINANCE/ACOUNT) ʙʫʜʝʪ 

10000. ʄʘʰʠʥʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʠʱʝʪ ʚ ʥʘʙʦʨʝ ʧʨʘʚʠʣ ʪʦ 

ʧʨʘʚʠʣʦ, ʛʜʝ ʦʧʨʝʜʝʣʝʥʦ ʠ ʠʩʪʠʥʥʦ ʟʥʘʯʝʥʠʝ ʧʦʩʳʣʢʠ (ʵʪʦ R1). 

ʊʦʛʜʘ ʧʝʨʝʤʝʥʥʦʡ HOWREST ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ "Vi mo-

zhete neploho otdohnut na materike. Poezhaite k rodstvennikam.". 

ʎʝʣʴ ʜʦʩʪʠʛʥʫʪʘ, ʩʠʩʪʝʤʘ ʟʘʢʦʥʯʠʣʘ ʨʘʙʦʪʫ. 

ʇʦʧʨʦʙʫʡʪʝ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʧʦʣʫʯʠʪʩʷ, ʝʩʣʠ FINANCE = 

= 72000, ACOUNT = 1. 

ʆʙʨʘʪʥʳʡ ʚʳʚʦʜ ï ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʤʘʰʠʥʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʥʘʯʠʥʘʝʪ ʩ 

ʮʝʣʠ ʠ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʥʘʭʦʜʠʪ ʧʝʨʚʦʝ ʧʨʘʚʠʣʦ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʮʝʣʠ. ɽʩʣʠ ʧʦʩʳʣʢʘ ʵʪʦʛʦ 

ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʠʤʘ ʠ ʚʝʨʥʘ, ʪʦ ʩʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. ɽʩʣʠ ʧʦʩʳʣʢʘ ʥʝʦʧʨʝʜʝʣʠʤʘ, ʪʦ ʤʘʰʠʥʘ 

ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʚʨʝʤʝʥʥʦ ʤʝʥʷʝʪ ʮʝʣʴ ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚ 

ʢʘʯʝʩʪʚʝ ʮʝʣʠ ʧʝʨʝʤʝʥʥʫʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩ-

ʪʠʥʥʦʩʪʴ ʧʝʨʚʦʡ ʥʘʡʜʝʥʥʦʡ ʧʦʩʳʣʢʠ ʠ ʠʱʝʪ ʧʝʨʚʦʝ ʧʨʘʚʠʣʦ, 

ʦʧʨʝʜʝʣʠʤʦʝ ʠ ʚʝʨʥʦʝ ʜʣʷ ʥʦʚʦʡ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. 

˽͔͔͔ͪͣͤͤ·͔ 

˾͊͋ͦ;͙͔ ͔͔͔ͨͪͣͤͤ·͔ 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚʩʝ ʨʘʙʦʯʠʝ ʧʝʨʝʤʝʥʥʳʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ 

UNKNOWN.  

HOWREST=UNKNOWN 

finance=UNKNOWN 

acount=UNKNOWN 

zarabot=UNKNOWN 

skolko=UNKNOWN 

ʀʤ ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʷ ʣʶʙʦʛʦ ʪʠʧʘ (ʯʠʩʣʦʚʦʛʦ, 

ʩʪʨʦʢʦʚʦʛʦ, ʣʦʛʠʯʝʩʢʦʛʦ). 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʚʳʚʦʜʘ: 
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̅͊ͯ͟͡Έ͔ͭͭ 

˹͍͔͙͔͊ͨͪ͊ͤ͡ 

͎͍͙ͨͦ͒ͦͭͦ͟ κ  

˿͔ͨͼ͙͊͡ΈͤͦͫͭΈ ˴
ͯ
ͪ
ͫ
·

 

˥
ͪ
ͯ
ͨ
ͨ
·

 

˹
ͦ
ͣ
͔
ͪ

 

˿͙ͨͫͦ͟ 

ʌʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʡ 

ʇʨʠʢʣʘʜʥʘʷ 

ʤʘʪʝʤʘʪʠʢʘ  

ʠ ʠʥʬʦʨʤʘʪʠʢʘ 

1 ʇʄʙ-13 é é 

2 ʇʄʙ-12 é é 

3 ʇʄʙ-11 

1 

2 

3 

4 

5 

ɹʘʟʠʣʝʚʘ ʖʣʠʷ 

é 

 

 

 

4 ʇʄʀ-102 é é 

5 ʇʄʀ-092 é é 

ʇʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʝ ʦʙʫʯʝʥʠʝ 
5 ʇʆ-091 é é 

é é é é é 

ʉʦʮʠʘʣʴ-

ʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ 

é é é é é 

ʀʥʦʩʪʨʘʥ-

ʥʳʭ ʷʟʳʢʦʚ 
é é é é é 

ʌʠʣʦʣʦʛʠ-

ʯʝʩʢʠʡ 
é é é é é 

ʇʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʠʡ 

é é é é é 

˽ͪΎ͚ͣͦ ͍ ·͍ͦ͒ 

ɽʩʣʠ (<ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ> ʠ <ʇʨʠʢʣʘʜ-

ʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ> ʠ <3 ʢʫʨʩ> ʠ <ʇʄʙ-11> ʠ 

<ʅʦʤʝʨ 1>), ʪʦ (<ɹʘʟʠʣʝʚʘ ʖʣʠʷ>). 

˻͋ͪ͊ͭͤ·͚ ͍·͍ͦ͒ 

ɽʩʣʠ (<ɹʘʟʠʣʝʚʘ ʖʣʠʷ>), ʪʦ (<ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʬʘʢʫʣʴʪʝʪ> ʠ <ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ> ʠ <3 

ʢʫʨʩ> ʠ <ʇʄʙ-11> ʠ <ʅʦʤʝʨ 1>). 
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˽͍͙ͪ͊͊͡ ζGURUη 

ʉʠʩʪʝʤʘ çGURUè ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʘʚʠʣʘʭ. ʇʨʘʚʠʣʦ ʩʦ-

ʩʪʦʠʪ ʠʟ ʧʦʩʳʣʢʠ (IF) ʠ ʟʘʢʣʶʯʝʥʠʷ (THEN).  

ʇʦʩʳʣʢʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ: 

- ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʠ ʚʠʜʳ ʧʝʨʝʤʝʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ 

<GURU>; 

- ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ (ʥʘʧʨʠʤʝʨ, AND, OR, XOR, 

NOT); 

- ʯʠʩʣʦʚʳʝ ʦʧʝʨʘʪʦʨʳ (+, ï, /, *); 

- ʯʠʩʣʦʚʳʝ ʬʫʥʢʮʠʠ (SIN, COS ʠ ʪ. ʜ.); 

- ʩʠʤʚʦʣʴʥʳʝ ʬʫʥʢʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʢʦʤʘʥʜʳ: 

- ʧʨʠʩʚʦʝʥʠʝ ʟʥʘʯʝʥʠʷ ʨʘʟʣʠʯʥʳʤ ʧʝʨʝʤʝʥʥʳʤ; 

- ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤ ʥʘʙʦʨʦʤ 

ʧʨʘʚʠʣ; 

- ʨʘʟʣʠʯʥʳʝ ʢʦʤʘʥʜʳ <GURU> ʠ ʪ. ʜ. 

ʇʨʘʚʠʣʘ ʭʨʘʥʷʪʩʷ ʚ ʦʙʳʯʥʦʤ ʪʝʢʩʪʦʚʦʤ ʬʘʡʣʝ ʩ ʨʘʩʰʠʨʝ-

ʥʠʝʤ <*.rss>. 

ʇʨʠʤʝʨ: 

/<OTPUSK.RSS>/ 

ACCESS: a 

GOAL: HOWREST 

INITIAL:  

CLEAR 

E.LSTR=250 

HOWREST=UNKNOWN 

finance=UNKNOWN 

acount=UNKNOWN 

zarabot=UNKNOWN 

skolko=UNKNOWN 

OUTPUT"Kak vi mozhete provesti otpusk..." 
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DO: 

CLEAR 

OUTPUT"Vot chto priemlemo v dannoi situacii:" 

OUTPUT HOWREST 

RULE: R1 

IF: (finance/acount)>=5000 and (finance/acount)<=10000 

THEN: howrest="Vi mozhete neploho otdohnut na materike." 

howrest= howrest+"Poezhaite k rodstvennikam." 

RULE: R2 

IF: (finance/acount)>10000 and (finance/acount)<70000 

THEN: howrest="Vi mozhete neploho otdohnut za granicei." 

howrest= howrest+"Nu,razumeetsja po putevke." 

RULE: R3 

IF: (finance/acount)>=70000  

THEN: howrest="Vi mozhete chast sredstv vlozhit v SKV ili" 

howrest= howrest+"akcii, a otpusk provesti kak pozhelaete." 

RULE: R4 

IF: (finance/acount) < 5000 and (finance/acount)>3000 

THEN: howrest="Vam stoit podumat ob otdihe v lesu." 

howrest= howrest+"U nas takaja krasivaja priroda. Vam pon-

ravitsja." 

RULE: R5 

IF: (finance/acount)<=3000 

THEN: input zarabot using "u" with "U vas est vozmozhnost 

podarabotat (y/n)?" 

RULE: R6 

IF: zarabot="Y" 

THEN: input skolko num with "Skolko?" 

RULE: R7 

IF: skolko >=5000  

THEN: howrest="Vi mozhete otdohnut neploho." 

howrest= howrest+"Orientiruites na summu," 

howrest= howrest+"nakoplennyu v otpusknom periode." 

RULE: R8 
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IF: skolko <5000  

THEN: howrest="Etogo budet nedostatochno." 

howrest= howrest+"Pridetsja otpusk otlozhit." 

RULE: R9 

IF: zarabot<>"Y" 

THEN: howrest="Ochen zhal, no Vam pridetsja podozhdat." 

howrest= howrest+"Vashi finansovie vozmoznosti ne" 

howrest= howrest+"pozvoljaut Vam poehat v otpusk" 

howrest= howrest+"v etom godu. Viezhaite na prirodu." 

VAR: HOWREST 

LABEL: Varianti ishodov pri zadannih parametrah. 

VAR: FINANCE 

FIND: input finance num with "Kakoi summoi Vi raspola-

gaete?" 

LABEL: Denezhnie sredstva. 

VAR: ACOUNT 

FIND: input acount num with "Skolko chelovek budet otdihat 

za Vash schet?" 

LABEL: Kolichstvo izhdivencev. 

END: 

ɿʜʝʩʴ HOWREST ï ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ ʮʝʣʠ; R1, é, R9 ï ʠʤʝ-

ʥʘ ʧʨʘʚʠʣ; HOWREST, FINANCE, ACOUNT ï ʧʝʨʝʤʝʥʥʳʝ. 

˽͔͍͙͔ͪ͒͊ͪͭ͡Έͤͦ ͔͔͔ͦͨͪ͒ͤͤ͡·͔ ͔͔͔ͨͪͣͤͤ·͔ 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʝ-

ʤʝʥʥʳʭ: ʩʨʝʜʳ ʠ ʫʪʠʣʠʪʳ. ʉʨʝʜʘ <GURU> ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝ-

ʨʝʤʝʥʥʳʤʠ ʩʨʝʜʳ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʳ <GURU>. ʀʤʷ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʚʩʝʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʙʫʢʚʳ ɽ. 

ʅʘʧʨʠʤʝʨ: 

E.LSTR=250 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʩʠʤʚʦʣʴʥʦʡ ʩʪʨʦʢʠ ʨʘʚʥʘ 250. 

ʇʝʨʝʤʝʥʥʳʝ ʪʠʧʘ ʫʪʠʣʠʪʳ ʩʣʫʞʘʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʩʧʦʤʦ-

ʛʘʪʝʣʴʥʳʭ ʮʝʣʝʡ. ʆʥʠ ʥʘʯʠʥʘʶʪʩʷ ʩʦ ʟʥʘʢʘ <#>.  
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ʅʘʧʨʠʤʝʨ: 

#GOAL=HOWREST 

#GOAL ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʴ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ʉʠʥʪʘʢʩʠʩ ʧʨʘʚʠʣ <GURU> 

ACCESS: a 

GOAL: HOWREST 

INITIAL:  

CLEAR 

E.LSTR=250 

HOWREST=UNKNOWN 

finance=UNKNOWN 

acount=UNKNOWN 

zarabot=UNKNOWN 

skolko=UNKNOWN 

OUTPUT"Kak vi mozhete provesti otpusk..." 

 

DO: 

CLEAR 

OUTPUT"Vot chto priemlemo v dannoi situacii:" 

OUTPUT HOWREST 

RULE: R1 

IF: (finance/acount)>=5000 and (finance/acount)<=10000 

THEN: howrest="Vi mozhete neploho otdohnut na materike." 

howrest= howrest+"Poezhaite k rodstvennikam." 

RULE: R2 

IF: (finance/acount)>10000 and (finance/acount)<70000 

THEN: howrest="Vi mozhete neploho otdohnut za granicei." 

howrest= howrest+"Nu,razumeetsja po putevke." 

RULE: R3 

IF: (finance/acount)>=70000  

THEN: howrest="Vi mozhete chast sredstv vlozhit v SKV ili" 

howrest= howrest+"akcii, a otpusk provesti kak pozhelaete." 

RULE: R4 

IF: (finance/acount) < 5000 and (finance/acount)>3000 
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THEN: howrest="Vam stoit podumat ob otdihe v lesu." 
howrest= howrest+"U nas takaja krasivaja priroda. Vam pon-

ravitsja." 
RULE: R5 
IF: (finance/acount)<=3000 
THEN: input zarabot using "u" with "U vas est vozmozhnost 

podarabotat (y/n)?" 
RULE: R6 
IF: zarabot="Y" 
THEN: input skolko num with "Skolko?" 
RULE: R7 
IF: skolko >=5000  
THEN: howrest="Vi mozhete otdohnut neploho." 
howrest= howrest+"Orientiruites na summu," 
howrest= howrest+"nakoplennyu v otpusknom periode." 
RULE: R8 
IF: skolko <5000  
THEN: howrest="Etogo budet nedostatochno." 
howrest= howrest+"Pridetsja otpusk otlozhit." 
RULE: R9 
IF: zarabot<>"Y" 
THEN: howrest="Ochen zhal, no Vam pridetsja podozhdat." 
howrest= howrest+"Vashi finansovie vozmoznosti ne" 
howrest= howrest+"pozvoljaut Vam poehat v otpusk" 
howrest= howrest+"v etom godu. Viezhaite na prirodu." 
VAR: HOWREST 
LABEL: Varianti ishodov pri zadannih parametrah. 
VAR: FINANCE 
FIND: input finance num with "Kakoi summoi Vi raspola-

gaete?" 
LABEL: Denezhnie sredstva. 
VAR: ACOUNT 
FIND: input acount num with "Skolko chelovek budet otdihat 

za Vash schet?" 
LABEL: Kolichstvo izhdivencev. 
END: 



˸͔͙͍͊͗ͦ͊͟͡ ˢΦ ˢΦ 

51 

INITIAL : ï ʵʪʦ ʨʘʟʜʝʣ ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʡ ʢʦ-

ʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʠʪʴʩʷ ʜʦ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ 

ʥʘʙʦʨʦʤ ʧʨʘʚʠʣ. 

CLEAR ï ʢʦʤʘʥʜʘ ʜʣʷ ʦʯʠʩʪʢʠ ʵʢʨʘʥʘ. 

E.LSTR = 250 ï ʵʪʘ ʧʝʨʝʤʝʥʥʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴ-

ʥʫʶ ʜʣʠʥʫ ʩʠʤʚʦʣʴʥʳʭ ʩʪʨʦʢ. 

HOWREST = UNKNOWN, finance = UNKNOWN, acount = 

= UNKNOWN, zarabot = UNKNOWN, skolko = UNKNOWN ï 

ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʤ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ñUNKNOWNò. 

OUTPUT "Kak vi mozhete provesti otpusk..." ï ʚʳʚʦʜʠʪ ʥʘ 

ʵʢʨʘʥ ʩʠʤʚʦʣʴʥʫʶ ʩʪʨʦʢʫ. 

VARIABLE : HOWREST, FINANCE, ACOUNT ï ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʙʦʨʝ ʧʨʘʚʠʣ. ɺʩʝ ʧʝʨʝ-

ʤʝʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ. 

LABEL: ï ʦʙʲʷʩʥʝʥʠʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʟʘʯʝʤ ʥʫʞ-

ʥʘ ʜʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ. 

FIND: ï ʝʩʣʠ ʚ ʧʦʩʳʣʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ ʩ ʥʝʦʧʨʝ-

ʜʝʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ (ñUNKNOWNò), ʢʦʪʦʨʘʷ ʥʝ ʧʨʠʩʫʪʩʪʚʫ-

ʝʪ ʚ ʟʘʢʣʶʯʝʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʘʚʠʣʘ, ʪʦ ʚʳʚʦʜʷʪʩʷ ʪʝ ʢʦʤʘʥ-

ʜʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʩʣʝ FIND. ʅʘʧʨʠʤʝʨ, ʟʜʝʩʴ ʥʘʭʦʜʠʪ-

ʩʷ ʢʦʤʘʥʜʘ ʚʚʦʜʘ: input zarabot using "u" with "U vas est 

vozmozhnost podarabotat (y/n)?". ʕʪʘ ʢʦʤʘʥʜʘ ʞʜʝʪ ʚʚʦʜʘ ʩ 

ʵʢʨʘʥʘ ʚ ʧʝʨʝʤʝʥʥʫʶ zarabot ʩʠʤʚʦʣʦʚ "Y" ʠʣʠ "N". ɺ ʵʪʦʡ 

ʢʦʤʘʥʜʝ ʚʚʦʜʘ: 

using "u" ï ʰʘʙʣʦʥ ʚʚʦʜʘ; 

with "é" ï ʚʳʚʦʜʷʪʩʷ ʥʘ ʵʢʨʘʥ ʚ ʚʠʜʝ ʟʘʧʨʦʩʘ ʜʣʷ ʧʦʜ-

ʩʢʘʟʢʠ; 

RULE: R1, é, R9 ï ʠʤʝʥʘ ʧʨʘʚʠʣ; 

IF ï ʧʦʩʳʣʢʘ ʧʨʘʚʠʣʘ; 

THEN ï ʟʘʢʣʶʯʝʥʠʝ ʧʨʘʚʠʣʘ; 

DO ï ʨʘʟʜʝʣ ʟʘʚʝʨʰʝʥʠʷ. ɺʳʧʦʣʥʷʶʪʩʷ ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ ʵʢʩʧʝʨʪʥʦʡ ʩʠ-

ʩʪʝʤʦʡ. 
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OUTPUT "Vot chto priemlemo v dannoi situacii:" 

OUTPUT HOWREST ï ʚʳʚʦʜʠʪʩʷ ʩʪʨʦʢʘ "Vot chto priem-

lemo v dannoi situacii:" ʠ ʚʩʣʝʜ ʟʘ ʥʝʡ ʧʝʨʝʤʝʥʥʘʷ HOWREST. 

ʇʝʨʝʡʜʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʳ. 

1. ɿʘʧʫʩʪʠʪʝ <GURU.EXE>. ʉʠʩʪʝʤʘ ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ: 

<ʀʄʗ ʅʆɺʆɻʆ ʉɽɸʅʉɸé> (<New session name>) (ʝʛʦ ʚʚʦʜ 

ʥʝʦʙʷʟʘʪʝʣʝʥ, ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ <ENTER>). ɺʚʝ-

ʜʠʪʝ ʠʤʷ ʚʘʰʝʛʦ ʩʝʘʥʩʘ ʨʘʙʦʪʳ. ʕʪʦ ʠʤʷ ʙʫʜʝʪ ʚ ʧʦʩʣʝʜʫʶʱʝʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʟʘʛʨʫʟʢʠ ʩʝʘʥʩʘ ʚʘʰʝʡ ʨʘʙʦʪʳ ʩ <GURU> 

(ʨʠʩ. 1). 

 

˾͙ͫ. 1. <GURU.EXE> 

ʅʘʞʤʠʪʝ <Enter>. 

2. ɺr ʙʝʨʠʪʝ ʚ ʦʩʥʦʚʥʦʤ ʤʝʥʶ ʩʪʨʦʢʫ <ʕʢʩʧʝʨʪʥʳʝ ʩʠʩ-

ʪʝʤ >r (<Expert Systems>). ɺ ʥʦʚʦʤ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ ʚʳʙʝ-

ʨʠʪʝ ʩʪʨʦʢʫ <ʉʦʟʜʘʥʠʝ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ> (<Build an Expert 

System>). ɽʩʣʠ ʚʳ ʙʫʜʝʪʝ ʚʚʦʜʠʪʴ ʚʝʩʴ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʦʧʠʩʘʥʠʝ 

ʧʝʨʝʤʝʥʥʳʭ, ʨʘʟʜʝʣʳ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʟʘʚʝʨʰʝʥʠʷ ʟʘʥʦʚʦ, ʚʳ-

ʙʝʨʠʪʝ ʩʪʨʦʢʫ <ʅʦʚʘʷ ʙʘʟʘ ʟʥʘʥʠʡ> (<New Rule Set>) (ʨʠʩ. 2). 



˸͔͙͍͊͗ͦ͊͟͡ ˢΦ ˢΦ 

53 

 

˾͙ͫΦ нΦ ˿ ͙͔ͦ͒͊ͤ͘ ͍͚ͤͦͦ ͋͊͘· ͙͚ͤ͊ͤ͘ 

ʇʦʷʚʣʷʝʪʩʷ ʧʦʜʩʢʘʟʢʘ ʠ ʟʘʧʨʘʰʠʚʘʝʪ ʠʤʷ ʥʦʚʦʛʦ ʥʘʙʦʨʘ 

ʧʨʘʚʠʣ ï ʙʘʟʳ ʟʥʘʥʠʡ (ʝʛʦ ʚʚʦʜ ʥʝʦʙʷʟʘʪʝʣʝʥ, ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ <ENTER>) (ʨʠʩ. 3). 

 

˾͙ͫΦ оΦ ˿ ͙͔ͦ͒͊ͤ͘ ͤ͊͋ͦͪ͊ ͍͙ͨͪ͊͡ 

ʅʘʞʤʠʪʝ <Enter>. 

ɼʘʣʝʝ ʧʦʷʚʣʷʝʪʩʷ ʤʝʥʶ ʪʝʢʫʱʝʛʦ ʥʘʙʦʨʘ ʧʨʘʚʠʣ <ʇʦʩʪʨʦ-

ʠʪʝʣʴ ʙʘʟʳ ʟʥʘʥʠʡ> (<Build an Expert System>). 

ɽʩʣʠ ʚʳ ʙʫʜʝʪʝ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʤʝʶʱʠʡʩʷ ʥʘʙʦʨ ʧʨʘʚʠʣ, 

ʚʳʙʝʨʠʪʝ ʩʪʨʦʢʫ <ʉʫʱʝʩʪʚʫʶʱʘʷ ʙʘʟʘ ʟʥʘʥʠʡ> (<Existing Rule 

Set>) (ʨʠʩ. 4). 
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˾͙ͫΦ пΦ ˾ ͔͙͍͙͔͒͊ͭͪͦ͊ͤ͟ ͙͔ͣΌ΅͔͎ͦͫΎ ͤ͊͋ͦͪ͊ ͍͙ͨͪ͊͡ 

ʅʠʞʝ ʦʧʠʩʘʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʥʦʚʫʶ 

ʙʘʟʫ ʟʥʘʥʠʡ. 

3. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʆʧʨʝʜʝʣʝʥʠʝ> (<Definition>). 

ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʎʝʣʴ> (<Goal>). ɺ ʩʪʨʦʢʝ ʧʦʜʩʢʘʟʢʠ 

ʚʚʦʜʠʪʝ ʮʝʣʴ ʠ ʥʘʞʤʠʪʝ <ʆʂ> (ʨʠʩ. 5).  

 

˾͙ͫΦ рΦ ˿ ͙͔ͦ͒͊ͤ͘ ͼ͔͙͡ 

ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʇʨʝʜʳʜʫʱʝʝ ʤʝʥʶ> (<Previous 

menu>) (ʨʠʩ. 6). 
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˾͙ͫΦ сΦ ʕ ·͋ͦͪ ͔ͨͪ͒·͒ͯ΅͔͎ͦ ͔ͣͤΌ 

4. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʇʨʘʚʠʣʘ> (<Rules>). ɺʳʙʝʨʠ-

ʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʉʦʟʜʘʥʠʝ> (<Create>). ɺʚʝʜʠʪʝ ʠʤʷ ʧʨʘʚʠʣʘ ʠ 

ʥʘʞʤʠʪʝ <Enter>. ɺʳ ʧʦʧʘʜʘʝʪʝ ʚ ʩʨʝʜʫ ʩʦʟʜʘʥʠʷ ʧʨʘʚʠʣ. ʇʝ-

ʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʢ ʜʨʫʛʦʤʫ ʦʢʥʫ ï ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰ <PgDn> 

ʠ <PgUp> (ʨʠʩ. 7). 

 

˾͙ͫΦ тΦ ˿ ͙͔ͦ͒͊ͤ͘ ͍͙ͨͪ͊͊͡ 
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ɺ ʧʦʣʝ <IF> ʚʚʝʜʠʪʝ ʧʦʩʳʣʢʫ. ɺ ʧʦʣʝ <THEN> ʚʚʝʜʠʪʝ ʟʘ-

ʢʣʶʯʝʥʠʝ. ʉ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰʠ <ESC> ʚʳʡʜʠʪʝ ʠʟ ʩʨʝʜʳ ʩʦ-

ʟʜʘʥʠʷ ʧʨʘʚʠʣ (ʨʠʩ. 8). 

 

˾͙ͫΦ уΦ ˽ ͪͦͫͣͦͭͪ ͍͙ͨͪ͊͊͡ 

5. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ> (<Lookup>/ 

<Edit>). ʇʨʦʩʤʦʪʨʠʪʝ ʚʚʝʜʝʥʥʦʝ ʧʨʘʚʠʣʦ. ʀʩʧʨʘʚʴʪʝ, ʝʩʣʠ ʝʩʪʴ 

ʦʰʠʙʢʠ. 

6. ɸʥʘʣʦʛʠʯʥʦ ʚʚʝʜʠʪʝ ʚʩʝ ʧʨʘʚʠʣʘ. ɺʳʙʝʨʠʪʝ <ʇʨʦ-

ʩʤʦʪʨ> (<Browse>). ʇʨʦʩʤʦʪʨʠʪʝ ʚʩʝ ʚʚʝʜʝʥʥʳʝ ʧʨʘʚʠʣʘ. ɺʳ-

ʙʝʨʠʪʝ <ʇʨʝʜʳʜʫʱʝʝ ʤʝʥʶ> (<Previous Menu>) ʠ ʝʱʝ ʨʘʟ 

<ʇʨʝʜʳʜʫʱʝʝ ʤʝʥʶ> (<Previous Menu>). 

7. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʇʝʨʝʤʝʥʥʳʝ> (<Variables>). 

ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ <ʉʦʟʜʘʥʠʝ> (<Create>). ɺʳ ʧʦʧʘʜʝʪʝ ʚ ʩʨʝʜʫ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ. ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʦʢʥʘʤʠ ï ʩ ʧʦʤʦ-

ʱʴʶ ʢʣʘʚʠʰ <PgDn> ʠ <PgUp> (ʨʠʩ. 9) 
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˾͙ͫΦ фΦ ˿ ͙͔ͦ͒͊ͤ͘ ͔͔͔͚ͨͪͣͤͤͦ 

ɺʚʝʜʠʪʝ ʚ ʦʢʥʦ <LABEL> ʦʙʲʷʩʥʝʥʠʝ. ɺʚʝʜʠʪʝ ʚ ʦʢʥʦ 

<FIND> ʠʥʬʦʨʤʘʮʠʶ (ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ) (ʨʠʩ. 10). 

 

˾͙ͫΦ млΦ ˽ ͪͦͫͣͦͭͪ ͔͔͔͚ͨͪͣͤͤͦ 
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ʅʘʞʤʠʪʝ <ESC>. 

8. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ> (<Lookup>/ 

<Edit>). ʇʨʦʩʤʦʪʨʠʪʝ ʩʦʟʜʘʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ. ɺʚʝʜʠʪʝ, ʝʩʣʠ 

ʥʫʞʥʦ, ʠʩʧʨʘʚʣʝʥʠʷ. 

9. ɸʥʘʣʦʛʠʯʥʦ ʩʦʟʜʘʡʪʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ. 

ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʇʨʦʩʤʦʪʨ> (<Browse>). ʇʨʦʩʤʦʪʨʠʪʝ 

ʚʩʝ ʩʦʟʜʘʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. 

10. ɺʳʙʝʨʠʪʝ ʜʚʘʞʜʳ ʩʪʨʦʢʫ <ʇʨʝʜʳʜʫʱʝʝ ʤʝʥʶ> (<Pre-

vious Menu>). 

11. ɺʳʙʝʨʠʪʝ <ʀʥʠʮʠʘʣʠʟʘʮʠʷ> (<Initialization>). ʅʘ 

ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʧʦʩʪʨʦʠʪʝʣʷ ʙʘʟʳ ʟʥʘʥʠʡ. 

ɿʜʝʩʴ ʚʚʦʜʷʪʩʷ ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʜʦ ʪʦʛʦ, ʢʘʢ 

ʙʫʜʝʪ ʟʘʧʫʱʝʥʘ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ. 11).  

 

˾͙ͫΦ ммΦ ˾ ͔͙͗ͣ ͙͙ͤͼ͙͙͊͊͘͡ͼ͙͙ 

ʅʘʞʤʠʪʝ <ESC>. 

12. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ɿʘʚʝʨʰʝʥʠʝ> (<Completion>). 

ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʙʘʟʳ ʟʥʘʥʠʡ. ɿʜʝʩʴ 

ʚʚʦʜʷʪʩʷ ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳ-

ʧʦʣʥʝʥ ʩʝʘʥʩ ʨʘʙʦʪʳ ʩ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʦʡ (ʨʠʩ. 12).  
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˾͙ͫΦ мнΦ ˾ ͔͙͗ͣ ͍͔͊ͪ͘΄͔͙ͤΎ 

ʅʘʞʤʠʪʝ <ESC>. 

13. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ɺʳʭʦʜ> (<Exit>). 

14. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʉʦʭʨʘʥʝʥʠʝ> (<Save>) (ʨʠʩ. 

13).  

 

˾͙ͫΦ моΦ ˿ͦͻ͔͙͔ͪ͊ͤͤ ͋͊͘· ͙͚ͤ͊ͤ͘ 

ɺʘʰ ʥʘʙʦʨ ʧʨʘʚʠʣ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʬʘʡʣʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

<*.rss> ʚ ʧʘʧʢʫ ʩ ʧʨʦʛʨʘʤʤʦʡ. ʆʪʢʨʳʪʴ ʠ ʧʦʩʤʦʪʨʝʪʴ ʵʪʦʪ 

ʬʘʡʣ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ <ɹʣʦʢʥʦʪʘ>. 
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15. ɺʳʙʝʨʠʪʝ <ʂʦʤʧʠʣʠʨʦʚʘʥʠʝ> (<Compile>). ʆʪʢʦʤʧʠ-

ʣʠʨʫʡʪʝ ʚʘʰ ʥʘʙʦʨ ʧʨʘʚʠʣ (ʨʠʩ. 14). 

  

˾͙ͫΦ мпΦ ˴͙͙͍͙͔ͦͣͨͪͦ͊ͤ͡ ͤ͊͋ͦͪ͊ ͍͙ͨͪ͊͡ 

ʇʨʦʩʤʦʪʨʠʪʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʠʣʷʮʠʠ. ʀʩʧʨʘʚʴʪʝ ʙʘʟʫ 

ʟʥʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʩʥʦʚʘ ʦʪʢʦʤʧʠ-

ʣʠʨʫʡʪʝ (ʝʩʣʠ ʵʪʦ ʧʦʪʨʝʙʫʝʪʩʷ). ɼʣʷ ʵʪʦʛʦ ʚʝʨʥʠʪʝʩʴ ʚ ʧʨʝʜʳ-

ʜʫʱʝʝ ʤʝʥʶ ʠ ʧʦʚʪʦʨʠʪʝ ʚʩʝ ʦʧʝʨʘʮʠʠ ʧʦ ʧʫʥʢʪʘʤ 4ï15, ʠʩ-

ʢʣʶʯʘʷ ʪʝ, ʢʦʪʦʨʳʝ ʚʘʤ ʥʝ ʧʦʪʨʝʙʫʶʪʩʷ. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝ-

ʥʶ <ʂʦʥʝʮ> (<Quit>). 

16. ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ʤʝʥʶ <ʇʨʝʜʳʜʫʱʝʝ ʤʝʥʶ> (<Previ-

ous Menu>). ɺʳʙʝʨʠʪʝ ʩʪʨʦʢʫ <ʂʦʥʩʫʣʴʪʘʮʠʷ ʩ ʵʢʩʧʝʨʪʥʦʡ 

ʩʠʩʪʝʤʦʡ> (<Consult an Expert System>) (ʨʠʩ. 15). 

 

˾͙ͫΦ мрΦ ˽ ͪͦͻ͔͙͔ͦ͗͒ͤ ͦͤͫͯ͟͡Έͭ͊ͼ͙͙ 
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ʇʨʦʚʝʨʴʪʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʘʰʝʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ɽʩʣʠ ʦʥʘ ʥʝ ʨʘʙʦʪʘʝʪ, ʪʦ ʠʩʧʨʘʚʴʪʝ ʝʝ. 

˴ͦͤͭͪͦ͡Έ͔ͤͦ ͙͊͒͊ͤ͘ ͔

ʈʘʟʨʘʙʦʪʘʡʪʝ ʩʚʦʶ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ, ʠʩʧʦʣʴʟʫʷ ʦʙʦ-

ʣʦʯʢʫ <GURU> ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ: 

1. ʇʦʢʫʧʢʘ ʢʚʘʨʪʠʨʳ. 

2. ʇʦʢʫʧʢʘ ʢʦʤʧʴʶʪʝʨʘ. 

3. ʇʦʢʫʧʢʘ ʘʚʪʦʤʦʙʠʣʷ. 

4. ɺʳʧʦʣʥʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

5. ʂʨʝʜʠʪʦʚʘʥʠʝ. 

6. ʇʦʝʟʜʢʘ ʟʘ ʛʨʘʥʠʮʫ. 

7. ɺʦʟʚʨʘʪ ʜʦʣʛʘ. 

8. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʚʝʡ ʧʘʨʘʙʦʣʳ. 

9. ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ (ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ, ʪʫʧʦʫʛʦʣʴʥʦʛʦ, 

ʦʩʪʨʦʫʛʦʣʴʥʦʛʦ, ʨʘʚʥʦʙʝʜʨʝʥʥʦʛʦ, ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ). 

10. ʇʦʢʫʧʢʘ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ. 

11. ʅʘʯʠʩʣʝʥʠʝ ʢʚʘʨʪʧʣʘʪʳ. 

12. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʠʧʝʥʜʠʠ ʥʘ ʤʝʩʷʮ. 

13. ʆʧʨʝʜʝʣʝʥʠʝ, ʧʨʠ ʢʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʨʘʩʪʫʪ ʩʘʞʝʥʮʳ. 

14. ʅʘʯʠʩʣʝʥʠʝ ʩʪʠʧʝʥʜʠʠ ʧʦ ʠʪʦʛʘʤ ʩʝʩʩʠʠ (ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʦʮʝʥʦʢ). 

15. ʅʘʯʠʩʣʝʥʠʝ ʟʘʨʧʣʘʪʳ (ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʪʨʘʙʦʪʘʥʥʳʭ 

ʯʘʩʦʚ). 

16. ɸʨʝʥʜʘ ʧʦʤʝʱʝʥʠʷ. 

17. ʇʦʢʫʧʢʘ ʙʠʣʝʪʘ ʥʘ ʩʘʤʦʣʝʪ. 

18. ʆʧʨʝʜʝʣʝʥʠʝ, ʠʤʝʝʪ ʣʠ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʝ 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʩʢʨʠʤʠʥʘʥʪʘ). 

19. ʇʨʦʚʝʜʝʥʠʝ ʜʦʩʫʛʘ. 

20. ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ (ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʧʨʦʭʦʜʥʦʛʦ ʙʘʣʣʘ). 

21. ʇʦʣʫʯʝʥʠʝ ʜʠʧʣʦʤʘ ʩ ʦʪʣʠʯʠʝʤ ʠʣʠ ʙʝʟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʮʝʥʦʢ. 
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22. ʆʧʨʝʜʝʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʨʥʷ n-ʦʡ ʩʪʝʧʝʥʠ (ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʢʦʨʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ). 

23. ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʣʦʛʘʨʠʬʤʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦ-

ʚʘʥʠʷ). 

˴ͦͤͭͪͦ͡Έͤ·͔ ͍ͦͨͪͦͫ· 

1. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʧʦʥʷʪʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

2. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʰʠʥʳ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 

3. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʨʘʥʠʤʳʝ ʧʨʦʮʝʜʫʨʳ? 

4. ʂʘʢʠʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚʘʤ ʠʟʚʝʩʪʥʳ? 

5. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʦʣʦʯʢʠ <GURU>? 

6. ʅʘ ʢʘʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʦʩʥʦʚʘʥʘ ʧʨʦ-

ʛʨʘʤʤʥʘʷ ʦʙʦʣʦʯʢʘ <GURU>? 
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˶ˢˣ˻˾ˢ́˻˾˹ˢ̒ ˾ˢˣ˻́ˢ Ѕ 3 

ÚãÜåããäÔ×ßßí× ß×Ûâàßßí× ã×äÚ, Úç ãÔàÛãäÔÒ 
Ú àãßàÔßí× çÒâÒÜä×âÚãäÚÜÚ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʚʳʨʘʙʦʪʢʘ ʥʘʚʳʢʦʚ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʝʝ 

ʨʘʙʦʪʫ. 

ʀʩʧʦʣʴʟʫʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: Matlab 6.5, 

Microsoft Excel 2007. 

͔͔͙́ͦͪͭ;͔͙͔ͫ͟ ͍͔͔͙ͫ͒ͤΎ 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʦʜʝʣʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; ʩʝʪʴ ʵʣʝʤʝʥʪʦʚ (ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʭ ʥʝʡʨʦʥʦʚ), ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʠʥʦʧʪʠʯʝʩʢʠʤʠ ʩʦ-

ʝʜʠʥʝʥʠʷʤʠ. ʉʝʪʴ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʷ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʫʝʪ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʈʘʙʦʪʘ ʩʝʪʠ ʩʦʩʪʦʠʪ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ 

ʚʦ ʚʨʝʤʝʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʝʥʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ 

ʩʝʪʠ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚʳʭʦʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʙʳʯʥʦ ʥʝʡʨʦʥ-

ʥʳʝ ʩʝʪʠ ʦʧʝʨʠʨʫʝʪ ʮʠʬʨʦʚʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʩʪʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʥʝʡʨʦʥʘʤʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʠ-

ʪʠʨʫʝʪ ʧʦʚʝʜʝʥʠʝ ʦʪʜʝʣʴʥʦʡ ʢʣʝʪʢʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʤʥʦʛʠʭ ʥʝ ʬʦʨʤʘʣʠʟʫʝʤʳʭ ʠʣʠ ʪʨʫʜʥʦ ʬʦʨʤʘʣʠʟʫʝʤʳʭ 

ʟʘʜʘʯ: 

- ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʩʠʥʪʝʟʘ ʨʝʯʠ;  

- ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ;  

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʪʠʨʦʚʢʠ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ ʢʫʨʩʘ ʚʘ-

ʣʶʪ;  

- ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩ ʢʨʝʜʠʪʥʳʤʠ ʢʘʨ-

ʪʦʯʢʘʤʠ;  
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- ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ;  

- ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʠʩʢʘ 

ʥʝʚʦʟʚʨʘʪʘ ʢʨʝʜʠʪʦʚ;  

- ʦʙʨʘʙʦʪʢʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ;  

- ʢʦʥʪʨʦʣʷ ʜʚʠʞʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʭ ʠ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ;  

- ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʤʝʜʠʮʠʥʝ;  

- ʜʦʙʳʯʠ ʟʥʘʥʠʡ ʠʟ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʚ ʙʠʟʥʝʩʝ, 

ʬʠʥʘʥʩʘʭ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ: 

1) ʪʝʭʥʠʢʘ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ; 

2) ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

3) ʵʢʦʥʦʤʠʢʘ ʠ ʬʠʥʘʥʩʳ; 

4) ʨʝʢʣʘʤʘ ʠ ʤʘʨʢʝʪʠʥʛ; 

5) ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʨʠʩ. 1): 

 

˾͙ͫΦ м. x ͍͊ͦ͊͘Ύ ͫͭͪͯͭͯͪ͊͟ ͔͚͚ͤͪͦͤͤͦ ͔͙ͫͭ 

˴͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ͔͚ͤͪͦͤͤ·ͻ ͔͔͚ͫͭ 

ʇʦ ʩʧʦʩʦʙʫ ʩʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʚʳʭʦʜʦʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʨʘʟʣʠʯʘʶʪ: 

- ʩʲʝʤ ʩ ʚʳʭʦʜʦʚ ʚʳʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ; 

- ʩʲʝʤ ʩ ʩʠʥʘʧʩʦʚ ʚʳʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ; 
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- ʩʲʝʤ ʚ ʚʠʜʝ ʟʥʘʯʝʥʠʡ ʚʝʩʦʚ ʩʠʥʘʧʩʦʚ ʚʳʭʦʜʥʳʭ ʥʝʡʨʦ-

ʥʦʚ; 

- ʘʜʜʠʪʠʚʥʳʡ ʩʲʝʤ ʩ ʩʠʥʘʧʩʦʚ ʚʳʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ. 

ʇʦ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʨʘʟʜʝʣʷʶʪ: 

- ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʫʯʠʪʝʣʝʤ (supervised 

neural networks); 

- ʙʝʟ ʫʯʠʪʝʣʷ (nonsupervised).  

ʇʦ ʩʧʦʩʦʙʫ ʦʙʫʯʝʥʠʷ ʨʘʟʜʝʣʷʶʪ:  

- ʦʙʫʯʝʥʠʝ ʧʦ ʚʭʦʜʘʤ; 

- ʦʙʫʯʝʥʠʝ ʧʦ ʚʳʭʦʜʘʤ.  

ʇʦ ʩʧʦʩʦʙʫ ʧʨʝʜʲʷʚʣʝʥʠʷ ʧʨʠʤʝʨʦʚ ʨʘʟʣʠʯʘʶʪ: 

- ʧʨʝʜʲʷʚʣʝʥʠʝ ʦʜʠʥʦʯʥʳʭ ʧʨʠʤʝʨʦʚ;  

- ʧʨʝʜʲʷʚʣʝʥʠʝ çʩʪʨʘʥʠʮʳè ʧʨʠʤʝʨʦʚ. 

ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʦʜʝʣʠ ʥʝʡʨʦʥʘ ʨʘʟʣʠʯʘʶʪ ʥʝʡʨʦʥʳ ʩ 

ʨʘʟʥʳʤʠ ʥʝʣʠʥʝʡʥʳʤʠ ʬʫʥʢʮʠʷʤʠ:  

- ʧʦʨʦʛʦʚʦʡ; 

- ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʩʠʛʤʦʠʜʦʡ;  

- ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʠʛʤʦʠʜʦʡ;  

- ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʤ ʪʘʥʛʝʥʩʦʤ. 

ˤ͙͒· ͙͍͔ͫͯͫͫͭͤͤ͟·ͻ ͔͚ͤͪͦͤͤ·ͻ ͔͔͚ͫͭ 

L-ʩʣʦʡʥʳʝ ʩʝʪʠ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: ʩʪʘʥʜʘʨʪʥʘʷ ʠ 

ʢʘʩʢʘʜʥʘʷ. 

ʉʪʘʥʜʘʨʪʥʘʷ L-ʩʣʦʡʥʘʷ ʩʝʪʴ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʩʣʦʷ ʚʭʦʜʥʳʭ, (L-1) ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʠ ʚʳʭʦʜʥʦʛʦ 

ʩʣʦʷ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʚʥʫʪʨʠ ʩʣʦʷ ʠ ʦʙ-

ʨʘʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʣʦʷʤʠ.   

ʂʘʩʢʘʜʥʘʷ ʩʝʪʴ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʣʠʯʘʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʚʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ L-ʛʦ ʩʣʦʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳ-

ʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʝ ʪʦʣʴʢʦ (L-1)-ʛʦ ʩʣʦʷ, ʥʦ ʠ ʚʩʝʭ ʩʣʦʝʚ, 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʝʤʫ. 
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ʄʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʮʝʧʪʨʦʥ. ʂʘʞʜʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʣʝ-

ʤʝʥʪ ʪʘʢʦʡ ʩʝʪʠ ʠʩʧʦʣʴʟʫʝʪ ʧʦʨʦʛʦʚʫʶ ʠʣʠ ʩʠʛʤʦʠʜʘʣʴʥʫʶ 

ʬʫʥʢʮʠʶ ʘʢʪʠʚʘʮʠʠ. ʄʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʮʝʧʪʨʦʥ ʤʦʞʝʪ ʬʦʨ-

ʤʠʨʦʚʘʪʴ ʩʢʦʣʴ ʫʛʦʜʥʦ ʩʣʦʞʥʳʝ ʛʨʘʥʠʮʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ ʙʫʣʝʚʳ ʬʫʥʢʮʠʠ.  

RBF-ʩʝʪʠ ï ʩʝʪʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʨʘʜʠʘʣʴʥʳʝ ʙʘʟʠʩʥʳʝ 

ʬʫʥʢʮʠʠ, ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʜʚʫʭʩʣʦʡʥʦʡ ʩʝʪʠ ʧʨʷ-

ʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʢʨʳʪʦʛʦ ʩʣʦʷ ʠʩ-

ʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʨʘʜʠʘʣʴʥʫʶ ʙʘ-

ʟʠʩʥʫʶ ʬʫʥʢʮʠʶ ʪʠʧʘ ʛʘʫʩʩʦʚʦʡ. ʈʘʜʠʘʣʴʥʘʷ ʙʘʟʠʩʥʘʷ ʬʫʥʢ-

ʮʠʷ (ʬʫʥʢʮʠʷ ʷʜʨʘ) ʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʪʦʯʢʝ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ ʚʝʩʦʚʳʤ ʚʝʢʪʦʨʦʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʝʡʨʦʥʦʤ. ʂʘʢ ʧʦʟʠʮʠʷ, ʪʘʢ 

ʠ ʰʠʨʠʥʘ ʬʫʥʢʮʠʠ ʷʜʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʫʯʝʥʳ ʧʦ ʚʳʙʦʨʦʯ-

ʥʳʤ ʦʙʨʘʟʮʘʤ. ʆʙʳʯʥʦ ʷʜʝʨ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʯʝʤ ʦʙʫʯʘʶʱʠʭ 

ʧʨʠʤʝʨʦʚ. ʂʘʞʜʳʡ ʚʳʭʦʜʥʦʡ ʵʣʝʤʝʥʪ ʚʳʯʠʩʣʷʝʪ ʣʠʥʝʡʥʫʶ 

ʢʦʤʙʠʥʘʮʠʶ ʵʪʠʭ ʨʘʜʠʘʣʴʥʳʭ ʙʘʟʠʩʥʳʭ ʬʫʥʢʮʠʡ.  

ʉʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʢʘʨʪʳ ʂʦʭʦʥʝʥʘ. ɸʣʛʦʨʠʪʤ ʂʦʭʦ-

ʥʝʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʜʣʷ ʨʘʟʜʝʣʝ-

ʥʠʷ ʚʝʢʪʦʨʦʚ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʧʦʜʛʨʫʧʧʳ. ʉʝʪʴ ʩʦʩʪʦʠʪ ʠʟ 

M ʥʝʡʨʦʥʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʨʝʰʝʪʢʫ ʥʘ ʧʣʦʩʢʦ-

ʩʪʠ. ʕʣʝʤʝʥʪʳ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦʜʘʶʪʩʷ ʥʘ ʚʭʦʜʳ ʚʩʝʭ 

ʥʝʡʨʦʥʦʚ ʩʝʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʥʘʩʪʨʘʠʚʘʶʪʩʷ 

ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʚʝʩʘ ʥʝʡʨʦʥʦʚ. 

ʉʝʪʴ ʕʣʤʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʢʫʨʨʝʥʪʥʫʶ ʩʝʪʴ, ʩʦ-

ʩʪʦʷʱʫʶ ʠʟ ʜʚʫʭ ʩʣʦʝʚ, ʚ ʢʦʪʦʨʦʡ ʩʢʨʳʪʳʡ ʩʣʦʡ ʦʭʚʘʯʝʥ ʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ.  

ʉʝʪʴ ʍʦʧʬʠʣʜʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʴʩʷ ʢ ʨʝʢʫʨʨʝʥʪʥʳʤ ʩʝʪʷʤ. 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣ-

ʥʝʥʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʩʠʥʭʨʦʥʥʦ ʠ ʘʩʠʥ-

ʭʨʦʥʥʦ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʥʘ ʢʘʞʜʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ, ʚʦ ʚʪʦʨʦʤ ï ʚ ʢʘʞʜʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʳʙʠʨʘʝʪʩʷ ʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʨʘʙʦʪʢʝ ʦʜʠʥ 

ʵʣʝʤʝʥʪ. ʕʪʦʪ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴʩʷ ʩʣʫʯʘʡʥʦ. ʉʝʪʴ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʮʠʢʣʠʯʝʩʢʠ. ɺʳʭʦʜ ʢʘʞʜʦʛʦ ʠʟ ʥʝʡʨʦʥʦʚ ʧʦ-
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ʜʘʝʪʩʷ ʥʘ ʚʭʦʜʳ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ. ʅʝʡʨʦʥʳ ʩʝʪʠ ʠʤʝ-

ʶʪ ʞʝʩʪʢʠʝ ʧʦʨʦʛʦʚʳʝ ʬʫʥʢʮʠʠ. 

ʄʦʜʝʣʴ ʍʵʤʤʠʥʛʘ ï ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʧʘ-

ʨʘʣʣʝʣʴʥʦʝ ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʍʵʤʤʠʥʛʘ ʦʪ ʚʭʦʜʥʦʛʦ 

ʚʝʢʪʦʨʘ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʚʝʢʪʦʨʦʚ-ʦʙʨʘʟʮʦʚ. ʈʘʩʩʪʦʷʥʠʝ ʍʵʤ-

ʤʠʥʛʘ ʤʝʞʜʫ ʜʚʫʤʷ ʙʠʥʘʨʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠ-

ʥ  rï ʵʪʦ ʯʠʩʣʦ ʥʝʩʦʚʧʘʜʘʶʱʠʭ ʙʠʪ ʚ ʵʪʠʭ ʚʝʢʪʦʨʘʭ. ɺʭʦʜʥʳ-

ʤʠ ʩʠʛʥʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʙʠʥʘʨʥʳʝ ʚʝʢʪʦʨʳ, ʘ ʚʳʭʦʜʥʳʤʠ ï 

ʮʝʣʳʝ ʯʠʩʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʣʠʥʝʡʥʘʷ ʩ ʥʘʩʳʱʝʥʠʝʤ. 

ʄʦʜʝʣʴ ART (Adaptive Resonance Theory) ʠʣʠ ʩʝʪʴ ɻʨʦʩ-

ʩʙʝʨʛʘ ʦʙʫʯʘʝʪʩʷ ʙʝʟ ʫʯʠʪʝʣʷ, ʦʥʘ ʨʝʘʣʠʟʫʝʪ ʘʣʛʦʨʠʪʤ ʢʣʘ-

ʩʪʝʨʠʟʘʮʠʠ: ʧʝʨʚʳʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩʯʠʪʘʝʪʩʷ ʦʙʨʘʟʮʦʤ ʧʝʨ-

ʚʦʛʦ ʢʣʘʩʪʝʨʘ; ʩʣʝʜʫʶʱʠʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʦʙ-

ʨʘʟʮʦʤ ʧʝʨʚʦʛʦ ʢʣʘʩʪʝʨʘ. ɻʦʚʦʨʷʪ, ʯʪʦ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ çʩʣʝʜʫ-

ʝʪ ʟʘ ʣʠʜʝʨʦʤè ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʧʝʨʚʦʤʫ ʢʣʘʩʪʝʨʫ, ʝʩʣʠ ʨʘʩʩʪʦ-

ʷʥʠʝ ʜʦ ʦʙʨʘʟʮʘ ʧʝʨʚʦʛʦ ʢʣʘʩʪʝʨʘ ʤʝʥʴʰʝ ʧʦʨʦʛʘ. ɺ ʧʨʦʪʠʚ-

ʥʦʤ ʩʣʫʯʘʝ ʚʪʦʨʦʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ï ʦʙʨʘʟʝʮ ʚʪʦʨʦʛʦ ʢʣʘʩʪʝʨʘ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʩʣʝʜʫʶʱʠʭ ʚʭʦʜʥʳʭ ʩʠʛ-

ʥʘʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ ʨʘʩʪʝʪ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝ-

ʤʝʥʠ ʠ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʟʥʘʯʝʥʠʷ ʧʦʨʦʛʘ, ʪʘʢ ʠ ʦʪ ʤʝʪʨʠʢʠ ʨʘʩ-

ʩʪʦʷʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʡʩʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʠ 

ʦʙʨʘʟʮʦʚ ʢʣʘʩʩʦʚ.  

ʉʝʪʴ ART-1 ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʝʪʠ ʍʵʤʤʠʥʛʘ ʦʙʨʘʪʥʳʤʠ ʩʚʷ-

ʟʷʤʠ ʦʪ ʚʳʭʦʜʥʳʭ ʥʝʡʨʦʥʦʚ ʢ ʚʭʦʜʥʳʤ, ʢʨʦʤʝ ʪʦʛʦ ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʢʣʶʯʘʪʴ ʚʳʭʦʜʥʦʡ ʥʝʡʨʦʥ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʧʨʦʚʦʜʠʪʴ ʧʦʨʦʛʦʚʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʦʙʨʘʟʮʦʚ ʢʣʘʩʪʝʨʦʚ. ʇʦʨʦʛ 

ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʜʦʣʞʝʥ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩʦʚʧʘʜʘʪʴ ʩ 

ʦʜʥʠʤ ʠʭ ʟʘʧʦʤʥʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʯʪʦʙʳ ʦʥʠ ʩʯʠʪʘʣʠʩʴ ʧʦʭʦ-

ʞʠʤʠ.  

ɺ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʦʩ-

ʥʦʚʥʳʭ ʵʪʘʧʘ: 

- ʩʦʟʜʘʥʠʝ; 
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- ʦʙʫʯʝʥʠʝ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

˽͍͙ͪ͊ͦ͡ ͔̆͋͋͊ 

- ʋʚʝʣʠʯʠʚʘʪʴ ʚʝʩ ʘʢʪʠʚʥʦʛʦ ʚʭʦʜʘ ʥʝʡʨʦʥʘ, ʝʩʣʠ ʚʳʭʦʜ 

ʵʪʦʛʦ ʥʝʡʨʦʥʘ ʜʦʣʞʝʥ ʙʳʪʴ ʘʢʪʠʚʥʳʤ.  

- ʋʤʝʥɹh ʠʪʴ ʚʝʩ ʘʢʪʠʚʥʦʛʦ ʚʭʦʜʘ ʥʝʡʨʦʥʘ, ʝʩʣʠ ʚʳʭʦʜ 

ʵʪʦʛʦ ʥʝʡʨʦʥʘ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʘʢʪʠʚʥʳʤ.  

ɿʘʜʘʯʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠʥʬʦʨ-

ʤʘʮʠʠ ʪʨʝʙʫʝʤʳʤ ʦʙʨʘʟʦʤ. ɼʣʷ ʵʪʦʛʦ ʩʝʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʙʫʯʘʝʪʩʷ. ʇʨʠ ʦʙʫʯʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʜʝʘʣʴʥʳʝ (ʵʪʘʣʦʥ-

ʥʳʝ) ʟʥʘʯʝʥʠʷ ʧʘʨ <ʚʭʦʜʳ-ʚʳʭʦʜʳ> ʠʣʠ <ʫʯʠʪʝʣʴ>, ʢʦʪʦʨʳʡ 

ʦʮʝʥʠʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ɼʣʷ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʦʙʫʯʘʶʱʠʡ ʘʣʛʦʨʠʪʤ.  

ʆʙʫʯʘʶʱʠʡ ʘʣʛʦʨʠʪʤ ʤʦʜʠʬʠʮʠʨʫʝʪ ʦʪʜʝʣʴʥʳʝ ʥʝʡʨʦʥʳ 

ʩʝʪʠ ʠ ʚʝʩʘ ʝʝ ʩʚʷʟʝʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʚʝʜʝʥʠʝ ʩʝʪʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʞʝʣʘʝʤʦʤʫ ʧʦʚʝʜʝʥʠʶ.  

ˢ͎͙ͦͪͭͣ͡ ͦ͋ͯ;͔͙ͤΎ 

1. ɿʘʜʘʪʴ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʩʦʚ ʠ ʧʦʨʦʛʦʚ ʢʘʞʜʦʛʦ 

ʥʝʡʨʦʥʘ. ɺʩʝʤ ʚʝʩʘʤ ʠ ʧʦʨʦʛʘʤ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʤʘʣʳʝ ʩʣʫʯʘʡ-

ʥʳʝ ʟʥʘʯʝʥʠʷ.  

2. ʇʨʝʜʩʪʘʚʠʪʴ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʦʙʨʘʟʳ ʠʟ ʦʙʫʯʘʶ-

ʱʝʡ ʚʳʙʦʨʢʠ.  

3. ʈʘʩʩʯʠʪʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʦʚ. ɿʥʘʯʝ-

ʥʠʷ ʚʳʭʦʜʦʚ ʥʝʡʨʦʥʦʚ ʢʘʞʜʦʛʦ ʩʣʦʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠ ʧʝʨʝ-

ʜʘʶʪʩʷ ʥʘ ʚʭʦʜʳ ʥʝʡʨʦʥʦʚ ʩʣʝʜʫʶʱʝʛʦ ʩʣʦʷ. 

4. ʇʨʦʚʝʩʪʠ ʤʦʜʠʬʠʢʘʮʠʶ ʚʝʩʦʚ ʩʚʷʟʝʡ. ʅʘʯʠʥʘʷ ʦʪ ʚʳ-

ʭʦʜʥʦʛʦ ʩʣʦʷ ʠ, ʜʚʠʛʘʷʩʴ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʤʝʥʷʪʴ ʚʝʩʘ. 

ɸʜʘʧʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ï ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

  



˸͔͙͍͊͗ͦ͊͟͡ ˢΦ ˢΦ 

69 

ˤ͙͒· ͙͍͊͒͊ͨͭͤ·ͻ ͺͯͤ͟ͼ͙͚ 

- traingdx ï ʤʝʪʦʜ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ ʩ ʫʯʝʪʦʤ ʤʦʤʝʥ-

ʪʦʚ ʠ ʩ ʘʜʘʧʪʠʚʥʳʤ ʦʙʫʯʝʥʠʝʤ; 

- trainlm ï ʤʝʪʦʜ ʃʝʚʝʥʙʝʨʛʘ-ʄʘʨʢʘʨʘ (Levenberg-

Marquardt);  

- trainbfg ï ʪʨʝʥʠʨʦʚʢʘ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʟʠ-

ʅʴʶʪʦʥʦʚʩʢʦʛʦ ʤʝʪʦʜʘ BFGS.  

ˢ͎͙ͦͪͭͣ͡ ͪ͊͋ͦͭ· ͫ  ͙͍͔͚ͫͯͫͫͭͤͤͦ͟ ͔͚͚ͤͪͦͤͤͦ ͔ͫͭΈΌ 

1. ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʝʪʠ. 

2. ʉʦʟʜʘʥʠʝ ʩʝʪʠ. 

3. ʆʙʫʯʝʥʠʝ ʩʝʪʠ. 

4. ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʝʪʠ. 

5. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʪʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ). 

˿͍͙͔ͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ ͙͊ͨͨͪͦͫͣ͊͟ͼ͙͙ ͺͯͤ͟ͼ͙͚                                     

ͫ ͨͦͣͦ΅ΈΌ ͖ͭͪͻ ͍͙͍͒ͦ ͙͍͔ͫͯͫͫͭͤͤ͟·ͻ ͔͚ͤͪͦͤͤ·ͻ ͔͔͚ͫͭ 

ɿʘʜʘʯʘ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʝʭ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ: ʤʥʦʛʦʩʣʦʡʥʦʡ ʩʝʪʠ ʧʨ̫ʤʦʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ, ʢʘʩʢʘʜʥʦʡ ʩʝʪʠ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʝʢʫʨ-

ʨʝʥʪʥʦʡ ʩʝʪʠ ʕʣʤʘʥʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ, ʪʨʝʙʫʶʱʝʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʚʳʙʨʘʪʴ 

ʛʘʨʤʦʥʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʚʠʜʘ:  

F=A*(sin(w*t)*cos(w*t)), ʛʜʝ 

ɸ ï ʘʤʧʣʠʪʫʜʘ, 

w ï ʯʘʩʪʦʪʘ, 

t ï ʚʨʝʤʷ (ʨʠʩ. 2). 
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˾͙ͫΦ 2. ˶ ͊͋ͦͪ͊ͭͦͪͤ·͚ ͔ͫͭͤ͒                                                                               
͒͡Ύ ͦ͋ͯ;͔͙ͤΎ ͙ ͍͔ͫͯͫͫͭͤͤ͟·ͻ ͔͚ͤͪͦͤͤ·ͻ ͔͔͚ͫͭ 

ɺ <MS Excel> ʩʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʳ ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʡ ʬʫʥʢ-

ʮʠʠ ʜʣʷ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ A = 1, w = 1 (ʧʨʠʤʝʨ 1), A = 0.5, w = 1 

(ʧʨʠʤʝʨ 2), A = 1, w = 0.5 (ʧʨʠʤʝʨ 3), A = 0.5, w = 0.5 (ʧʨʠʤʝʨ 

4). ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʠʤʝʨʘ ʚʳʙʨʘʪʴ ʩʝʨʠʶ ʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʫʯʝ-

ʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʢʦʤʘʥʜ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ, ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʱʝʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ (ʨʠʩ. 3): 

 

˾͙ͫΦ 3. ˻ ͋ͯ;͔͙͔ͤ ͔͙ͫͭ 



˸͔͙͍͊͗ͦ͊͟͡ ˢΦ ˢΦ 

71 

Perfomance ï ʦʰʠʙʢʘ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡ-

ʨʦʥʥʦʡ ʩʝʪʠ.  

Goal ï ʜʦʧʫʩʪʠʤʘʷ ʦʰʠʙʢʘ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʝʪʠ. 

Epochs ï ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʝʪʠ. 

ʇʘʨʘʣʠʯ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚʦʟʥʠʢʘʝʪ, ʝʩʣʠ 

ʦʰʠʙʢʘ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʝʚʳ-

ʰʘʝʪ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʦʰʠʙʢʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʝʪʠ. 

ɿʘʜʘʥʠʝ: 

- ʢʘʞʜʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʪʴ 10 ʨʘʟ; 

- ʢʘʞʜʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʪʴ ʥʘ ʯʝʪʳʨʝʭ ʧʨʠʤʝʨʘʭ; 

- ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʥʘ 10 ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʚ ʧʦ ʢʘʞʜʦʤʫ ʧʨʠʤʝʨʫ, ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʣʠʯʝʡ ʥʘ 10 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʦʯʥʦʡ ʜʦʩʪʠʛʥʫʪʦʡ ʦʰʠʙʢʠ, 

ʧʘʨʘʤʝʪʨ ʩʨʘʚʥʝʥʠʷ, ʫʢʘʟʘʥʥʳʡ ʚ ʟʘʜʘʥʠʠ ʚ ʩʢʦʙʢʘʭ.  

ʊʘʙʣʠʮʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʧʨʠʤʝʨʥʳʡ ʚʠʜ: 

 

ˤ͙͒ ͔͙ͫͭ 
˽͔͊ͪ͊ͣͭͪ 

͍͔͙ͫͪ͊ͤͤΎ Ѕ 1 

˽͔͊ͪ͊ͣͭͪ 

͍͔͙ͫͪ͊ͤͤΎ Ѕ 2 

˽͔͊ͪ͊ͣͭͪ 

͍͔͙ͫͪ͊ͤͤΎ Ѕ 3 

˽͙͔ͪͣͪ м 

ʉʨʝʜʥʝʝ  

ʢʦʣʠʯʝʩʪʚʦ 

ʠʪʝʨʘʮʠʡ 

   

ʉʨʝʜʥʷʷ 

ʦʰʠʙʢʘ 
   

ʂʦʣʠʯʝʩʪʚʦ 

ʧʘʨʘʣʠʯʝʡ ʥʘ 

10 ʫʩʧʝʰʥʳʭ 

ʠʩʧʳʪʘʥʠʡ 

   

˽͙͔ͪͣͪ н 

ʉʨʝʜʥʝʝ  

ʢʦʣʠʯʝʩʪʚʦ 

ʠʪʝʨʘʮʠʡ 
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ˤ͙͒ ͔͙ͫͭ 
˽͔͊ͪ͊ͣͭͪ 

͍͔͙ͫͪ͊ͤͤΎ Ѕ 1 

˽͔͊ͪ͊ͣͭͪ 

͍͔͙ͫͪ͊ͤͤΎ Ѕ 2 

˽͔͊ͪ͊ͣͭͪ 

͍͔͙ͫͪ͊ͤͤΎ Ѕ 3 

ʉʨʝʜʥʷʷ 
ʦʰʠʙʢʘ 

   

ʂʦʣʠʯʝʩʪʚʦ 
ʧʘʨʘʣʠʯʝʡ ʥʘ 
10 ʫʩʧʝʰʥʳʭ 
ʠʩʧʳʪʘʥʠʡ 

   

˽͙͔ͪͣͪ о 
ʉʨʝʜʥʝʝ  
ʢʦʣʠʯʝʩʪʚʦ 
ʠʪʝʨʘʮʠʡ 

   

ʉʨʝʜʥʷʷ 
ʦʰʠʙʢʘ 

   

ʉʨʝʜʥʝʝ  
ʢʦʣʠʯʝʩʪʚʦ 
ʠʪʝʨʘʮʠʡ 

   

˽͙͔ͪͣͪ п 

ʉʨʝʜʥʝʝ  
ʢʦʣʠʯʝʩʪʚʦ 
ʠʪʝʨʘʮʠʡ 

   

ʉʨʝʜʥʷʷ 
ʦʰʠʙʢʘ 

   

ʂʦʣʠʯʝʩʪʚʦ 
ʧʘʨʘʣʠʯʝʡ ʥʘ 
10 ʫʩʧʝʥhʳʭ 
ʠʩʧʳʪʘʥʠʡ 

   

ˮ͎ͭͦ ͨͦ п-  ͣͨ ͙͔ͪͣͪ͊ͣ 
ʉʨʝʜʥʝʝ  
ʢʦʣʠʯʝʩʪʚʦ 
ʠʪʝʨʘʮʠʡ 

   

ʉʨʝʜʥʷʷ 
ʦʰʠʙʢʘ 

   

ʂʦʣʠʯʝʩʪʚʦ 
ʧʘʨʘʣʠʯʝʡ ʥʘ 
10 ʫʩʧʝʥhʳʭ 
ʠʩʧʳʪʘʥʠʡ 
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˴ͦͤͭͪͦ͡Έ͔ͤͦ ͙͔͊͒͊ͤ͘ 

ʇʨʦʚʝʜʠʪʝ ʵʢʩʧʝʨʠʤʝʥʪ ʩʦʛʣʘʩʥʦ ʚʳʙʨʘʥʥʦʤʫ ʚʘʤʠ ʚʘʨʠʘʥ-

ʡʪʫ ʠ ʩʬʦʨʤʫʣʠʨʫʡʪʝ ʚʳʚʦʜ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ:  

1. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʝʪʠ ʕʣʤʘʥʘ ʦʪ 

ʬʫʥʢʮʠʠ ʘʜʘʧʪʘʮʠʠ, ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʬʫʥʢ-

ʮʠʷ ʘʜʘʧʪʘʮʠʠ). 

2. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʂʘʩʢʘʜʥʦʡ ʩʝʪʠ ʦʪ 

ʬʫʥʢʮʠʠ ʘʜʘʧʪʘʮʠʠ, ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʬʫʥʢ-

ʮʠʷ ʘʜʘʧʪʘʮʠʠ). 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʝʪʠ ʧʨʷʤʦʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪ ʬʫʥʢʮʠʠ ʘʜʘʧʪʘʮʠʠ, ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴ-

ʥʫʶ ʪʘʙʣʠʮʫ (ʬʫʥʢʮʠʷ ʘʜʘʧʪʘʮʠʠ). 

4. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʝʪʠ ʕʣʤʘʥʘ ʦʪ ʢʦ-

ʣʠʯʝʩʪʚʘ ʥʝʡʨʦʥʦʚ ʥʘ ʨʝʢʫʨʨʝʥʪʥʦʤ (ʩʢʨʳʪʦʤ) ʩʣʦʝ (10 ʥʝʡʨʦ-

ʥʦʚ, 50 ʥʝʡʨʦʥʦʚ, 100 ʥʝʡʨʦʥʦʚ, ʬʫʥʢʮʠʷ ʘʜʘʧʪʘʮʠʠ ï 

traingdx), ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʢʦʣʠʯʝʩʪʚʦ ʥʝʡ-

ʨʦʥʦʚ). 

5. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʂʘʩʢʘʜʥʦʡ ʩʝʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʨʦʥʦʚ ʥʘ ʨʝʢʫʨʨʝʥʪʥʦʤ ʩʣʦʝ (10 ʥʝʡʨʦʥʦʚ, 20 

ʥʝʡʨʦʥʦʚ, 30 ʥʝʡʨʦʥʦʚ, ʬʫʥʢʮʠʷ ʘʜʘʧʪʘʮʠʠ ï traingdx), ʩʦʩʪʘ-

ʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ). 

6. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʝʪʠ ʧʨʷʤʦʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʨʦʥʦʚ ʥʘ ʨʝʢʫʨʨʝʥʪʥʦʤ ʩʣʦʝ 

(10 ʥʝʡʨʦʥʦʚ, 20 ʥʝʡʨʦʥʦʚ, 30 ʥʝʡʨʦʥʦʚ, ʬʫʥʢʮʠʷ ʘʜʘʧʪʘʮʠʠ ï 

traingdx), ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʢʦʣʠʯʝʩʪʚʦ ʥʝʡ-

ʨʦʥʦʚ). 

7. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʝʪʠ ʕʣʤʘʥʘ ʦʪ ʜʦʧʫ-

ʩʪʠʤʦʡ ʦʰʠʙʢʠ (0.001, 0.01, 0.1, ʬʫʥʢʮʠʷ ʘʜʘʧʪʘʮʠʠ ï traingdx, 

ʬʫʥʢʮʠʷ ʘʜʘʧʪʘʮʠʠ ï traingdx), ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙ-

ʣʠʮʫ (ʦʰʠʙʢʘ). 

8. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʂʘʩʢʘʜʥʦʡ ʩʝʪʠ ʦʪ 

ʜʦʧʫʩʪʠʤʦʡ ʦʰʠʙʢʠ (0.001, 0.01, 0.1, ʬʫʥʢʮʠʷ ʘʜʘʧʪʘʮʠʠ ï 

traingdx), ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʦʰʠʙʢʘ). 
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9. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʝʪʠ ʧʨʷʤʦʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪ ʜʦʧʫʩʪʠʤʦʡ ʦʰʠʙʢʠ (0.001, 0.01, 0.1, ʬʫʥʢʮʠʷ 

ʘʜʘʧʪʘʮʠʠ ï traingdx), ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ 

(ʦʰʠʙʢʘ). 

10.  ʉʨʘʚʥʠʪʴ ʨʘʙʦʪʫ ʩʝʪʠ ʕʣʤʘʥʘ, ʂʘʩʢʘʜʥʦʡ ʩʝʪʠ ʠ ʩʝʪʠ 

ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠ ʘʜʘʧʪʠʚʥʦʡ ʬʫʥʢʮʠʠ traingdx, 

ʯʠʩʣʝ ʥʝʡʨʦʥʦʚ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʩʣʦʷ ʨʘʚʥʦʤ 10, ʜʦʧʫʩʪʠʤʦʡ 

ʦʰʠʙʢʝ 0.01, ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʚʠʜ ʩʝʪʠ). 

11. ʉʨʘʚʥʠʪʴ ʨʘʙʦʪʫ ʩʝʪʠ ʕʣʤʘʥʘ, ʂʘʩʢʘʜʥʦʡ ʩʝʪʠ ʠ ʩʝʪʠ 

ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠ ʘʜʘʧʪʠʚʥʦʡ ʬʫʥʢʮʠʠ trainbfg, 

ʯʠʩʣʝ ʥʝʡʨʦʥʦʚ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʩʣʦʷ ʨʘʚʥʦʤ 10, ʜʦʧʫʩʪʠʤʦʡ 

ʦʰʠʙʢʝ 0.001, ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʚʠʜ ʩʝʪʠ). 

12. ʉʨʘʚʥʠʪʴ ʨʘʙʦʪʫ ʩʝʪʠ ʕʣʤʘʥʘ, ʂʘʩʢʘʜʥʦʡ ʩʝʪʠ ʠ ʩʝʪʠ 

ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠ ʘʜʘʧʪʠʚʥʦʡ ʬʫʥʢʮʠʠ trainlm, 

ʯʠʩʣʝ ʥʝʡʨʦʥʦʚ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʩʣʦʷ ʨʘʚʥʦʤ 30, ʜʦʧʫʩʪʠʤʦʡ 

ʦʰʠʙʢʝ 0.001, ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʚʠʜ ʩʝʪʠ). 

13. ɺʳʷʩʥʠʪʴ, ʩ ʢʘʢʠʤ ʧʨʠʤʝʨʦʤ ʩʝʪʴ ʕʣʤʘʥʘ ʩʧʨʘʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʫʩʧʝʰʥʦ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, 

ʧʨʠ ʜʦʧʫʩʪʠʤʦʡ ʦʰʠʙʢʝ 0.01, ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙ-

ʣʠʮʫ. 

14. ɺʳʷʩʥʠʪʴ, ʩ ʢʘʢʠʤ ʧʨʠʤʝʨʦʤ ʂʘʩʢʘʜʥʘʷ ʩʝʪʴ ʩʧʨʘʚʣʷ-

ʝʪʩʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʠʚʥʳʝ ʬʫʥʢ-

ʮʠʠ, ʧʨʠ ʜʦʧʫʩʪʠʤʦʡ ʦʰʠʙʢʝ 0.01, ʩʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ 

ʪʘʙʣʠʮʫ. 

15. ɺʳʷʩʥʠʪʴ, ʩ ʢʘʢʠʤ ʧʨʠʤʝʨʦʤ ʩʝʪʴ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʩʧʨʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ 

ʘʜʘʧʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʧʨʠ ʜʦʧʫʩʪʠʤʦʡ ʦʰʠʙʢʝ 0.01, ʩʦʩʪʘʚʠʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ. 
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˴ͦͤͭͪͦ͡Έͤ·͔ ͍ͦͨͪͦͫ· 

1. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʧʦʥʷʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

2. ʆʧʠʰʠʪʝ ʩʪʨʫʢʪʫʨʫ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

3. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠ ʁ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡ-

ʨʦʥʥʳʭ ʩʝʪʝʡ. 

4. ʇʝʨʝʯʠʩʣʠʪʝ ʚʠʜʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

5. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʘʜʘʧʪʘʮʠʠ? 

6. ʂʘʢʠʝ ʚʠʜʳ ʘʜʘʧʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʚʳ ʟʥʘʝʪʝ? 

7. ɺ ʯʝʤ ʧʨʠʯʠʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʨʘʣʠʯʘ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ? 
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˶ˢˣ˻˾ˢ́˻˾˹ˢ̒ ˾ˢˣ˻́ˢ Ѕ п 

âÒÙâÒÓàäÜÒ ïÜãá×âäßàÛ ãÚãä×Þí                                     
ßÒ ñÙíÜ× áâàÝàÕ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʨʘʟʚʠʪʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʚ ʧʨʦ-

ʛʨʘʤʤʘʭ ʥʘ ʇʨʦʣʦʛʝ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘ-

ʮʠʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʙʘʟ ʜʘʥʥʳʭ ʥʘ ʇʨʦʣʦʛʝ. 

ʀʩʧʦʣʴʟʫʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: PROLOG. 

EXE. 

͔͔͙́ͦͪͭ;͔͙͔ͫ͟ ͍͔͔͙ͫ͒ͤΎ 

ʇʨʦʣʦʛ ï ʷʟʳʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʠʩʪʝʤʳ ʠ ʤʝʪʦʜʳ ʩʠʩʪʝʤ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʇʨʦʛʨʘʤʤʘ ʥʘ ʧʨʦʣʦʛʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʫʪʚʝʨʞʜʝʥʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʮʝʣʝʡ ʠ ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʘʟʝ ʟʥʘʥʠʡ. 

ɺ ʢʦʥʮʝ ʫʪʚʝʨʞʜʝʥʠʷ ʩʪʘʚʠʪʩʷ ʪʦʯʢʘ. 

ʉʫʱʝʩʪʚʫʝʪ 2 ʪʠʧʘ ʫʪʚʝʨʞʜʝʥʠʡ: 

- ʬʘʢʪ ï ʙʝʟʫʩʣʦʚʥʘʷ ʠʩʪʠʥʘ; 

- ʧʨʘʚʠʣʦ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʛʣʘʚʥʦʡ ʮʝʣʠ ʠ ʦʜʥʦʡ ʠʣʠ 

ʙʦʣʝʝ ʭʚʦʩʪʘʪʳʭ ʮʝʣʝʡ, ʢʦʪʦʨʳʝ ʠʩʪʠʥʳ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦ-

ʚʠʷʭ ʚ ʚʠʜʝ ʢʦʥʲʶʥʢʮʠʠ. 

ʉʠʤʚʦʣ <:-> ʚ ʧʨʘʚʠʣʝ ʦʟʥʘʯʘʝʪ ʝʩʣʠ é, ʪʦ é (ʧʨʠ ʫʩʣʦ-

ʚʠʠ é, ʯʪʦé). 

ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘ ʇʨʦʣʦʛʝ: 

 

˶͎͙ͦ;͔͙͔ͫ͟ ͔ͦͨͪ͊ͼ͙͙ ˻͋ͦͤ͊͘;͔͙͔ͤ 

ʢʦʥʲʶʥʢʮʠʷ (ʀ) , 

ʜʠʟʲʶʥʢʮʠʷ (ʀʃʀ) ; 

ʦʪʨʠʮʘʥʠʝ not() 

 

ʎʝʣʠ ʙʳʚʘʶʪ ʧʨʦʩʪʳʝ ʠ ʩʦʩʪʘʚʥʳʝ. 
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ʉʦʩʪʘʚʥʘʷ ʮʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʮʝʣʝʡ, ʩʦʝʜʠ-

ʥʝʥʥʳʭ ʣʠʙʦ ʢʦʥʲʶʥʢʮʠʝʡ, ʣʠʙʦ ʨʘʟʜʝʣʝʥʥʳʭ ʜʠʟʲʶʥʢʮʠʝʡ. 

ɽʩʣʠ ʧʦʜʮʝʣʠ ʢʦʥʲʶʥʢʪʠʚʥʳʝ, ʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʣʘʚʥʦʡ 

ʮʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʭʚʦʩʪʦʚʳʝ ʮʝʣʠ. ɽʩʣʠ 

ʜʠʟʲʶʥʢʪʠʚʥʳʝ, ʪʦ ï ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʭʚʦʩʪʦʚʳʭ. 

ʇʨʦʣʦʛ-ʧʨʦʛʨʘʤʤʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʚ ʠ ʧʨʘʚʠʣ, ʧʦʟ-

ʚʦʣʷʶʱʠʭ ʜʝʣʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʟʘʢʣʶʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʬʘʢ-

ʪʦʚ. 

ʇʨʦʛʨʘʤʤʠʨʫʶʱʠʡ ʥʘ ʇʨʦʣʦʛʝ ʦʧʨʝʜʝʣʷʝʪ çʦʙʲʝʢʪʳè ʠ 

çʦʪʥʦʰʝʥʠʷè, ʘ ʟʘʪʝʤ ʠ çʧʨʘʚʠʣʘè, ʚ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʝʪʩʷ, 

ʢʦʛʜʘ ʵʪʠ ʦʪʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʩʪʠʥʥʳʤʠ. 

ʇʨʝʜʠʢʘʪ ï ʵʪʦ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ ʠʣʠ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ. 

ɸʨʛʫʤʝʥʪʳ ʧʨʝʜʠʢʘʪʘ ï ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ 

ʧʨʝʜʠʢʘʪ. 

ʇʨʘʚʠʣʘ ʧʦʟʚʦʣʷʶʪ ʚʳʚʦʜʠʪʴ ʠʟ ʬʘʢʪʦʚ ʥʝʢʦʪʦʨʳʡ ʜʨʫʛʦʡ 

ʬʘʢʪ. 

ʇʨʘʚʠʣʦ ï ʟʘʢʣʶʯʝʥʠʝ, ʦ ʢʦʪʦʨʦʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʦ ʠʩ-

ʪʠʥʥʦ, ʝʩʣʠ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ ʟʘʢʣʶʯʝʥʠʡ ʠʣʠ ʬʘʢ-

ʪʦʚ ʠʩʪʠʥʥʳ. 

ʇʨʠʤʝʨ ʧʨʘʚʠʣʘ: 

1. ɽʩʣʠ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʙʘʙʫʰʢʘ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʤʘʤʘ 

ʝʛʦ ʤʘʤʳ ʠʣʠ ʤʘʤʘ ʝʛʦ ʧʘʧʳ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʘʚʠʣʦ ʙʫʜʝʪ 

ʠʤʝʪʴ ʚʠʜ: 

ʙʘʙʫʰʢʘ (ʍ,ʋ):- ʤʘʪʴ(X,Z), ʤʘʪʴ (Z,Y); % ʤʘʤʘ ʝʛʦ ʤʘʤʳ 

ʙʘʙʫʰʢʘ (ʍ,ʋ):- ʤʘʪʴ(X,Z), ʦʪʝʮ (Z,Y). % ʤʘʤʘ ʝʛʦ ʧʘʧʳ 

2. ɽʩʪʴ ʧʨʝʜʣʦʞʝʥʠʝ: çʃʝʥʝ ʥʨʘʚʠʪʩʷ ʩʦʙʘʢʠ, ʝʩʣʠ ʦʥʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝè. 

ʆʙʲʝʢʪʳ: ʣʝʥʘ ʠ ʩʦʙʘʢʠ. 

ʆʪʥʦʰʝʥʠʝ: ʥʨʘʚʠʪʩʷ. 

ʉʚʦʡʩʪʚʦ: ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ. 

ʌʘʢʪʳ: 

ʥʨʘʚʠʪʩʷ(ʣʝʥʘ, ʩʦʙʘʢʠ). 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ(ʩʦʙʘʢʠ). 
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ɺ ʬʘʢʪʝ çʥʨʘʚʠʪʩʷ(ʣʝʥʘ, ʩʦʙʘʢʠ)è ʦʪʥʦʰʝʥʠʝ çʥʨʘʚʠʪʩʷè ï 

ʠʤʷ ʧʨʝʜʠʢʘʪʘ, ʘ ʦʙʲʝʢʪʳ çʣʝʥʘè ʠ ʩʦʙʘʢʠè ï ʝʛʦ ʘʨʛʫʤʝʥʪʳ. 

ʇʨʘʚʠʣʦ: ʥʨʘʚʠʪʩʷ(ʣʝʥʘ, ʩʦʙʘʢʠ):- ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ(ʩʦʙʘ-

ʢʠ). 

ʇʝʨʝʤʝʥʥʳʝ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʩ ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ, ʘ ʢʦʥʩ-

ʪʘʥʪʳ ï ʩʦ ʩʪʨʦʯʥʦʡ. 

ʀʤʷ ʧʝʨʝʤʝʥʥʦʡ ʩʦʜʝʨʞʠʪ ʙʫʢʚʳ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, 

ʮʠʬʨʳ, ʥʠʞʥʝʝ ʧʦʜʯʝʨʢʠʚʘʥʠʝ. 

ʇʨʠʤʝʨ: 

ʌʘʢʪ: ʥʨʘʚʠʪʩʷ(ʣʝʥʘ, ʩʦʙʘʢʠ). 

ɿʘʧʨʦʩ: ʥʨʘʚʠʪʩʷ(ʣʝʥʘ, X). 

ʆʪʚʝʪ: ʩʦʙʘʢʠ 

ɺ ʧʨʦʣʦʛʝ ʥʝʪ ʦʧʝʨʘʪʦʨʘ ʧʨʠʩʚʘʠʚʘʥʠʷ. ɿʥʘʯʝʥʠʷ ʧʝʨʝ-

ʤʝʥʥʳʝ ʧʦʣʫʯʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ 

ʢʦʥʩʪʘʥʪʘʤʠ ʚ ʬʘʢʪʘʭ ʠ ʧʨʘʚʠʣʘʭ. 

ɺʠʜʳ ʧʝʨʝʤʝʥʥʳʭ: 

1. ɸʥʦʥʠʤʥʳʝ ʧʝʨʝʤʝʥʥʳʝ (<_>) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʛʥʦ-

ʨʠʨʦʚʘʥʠʷ ʥʝʥʫʞʥʳʭ ʟʥʘʯʝʥʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʧʦʠʩʢʘ.  

ʇʨʠʤʝʨ: 

ʨʦʜʠʪʝʣʴ(ʥʠʢʦʣʘʡ, ʝʛʦʨ). % ʬʘʢʪ 

ʨʦʜʠʪʝʣʴ(ʈʦʜʠʪʝʣʴ,_). % ʟʘʧʨʦʩ 

ʈʦʜʠʪʝʣʴ = ʥʠʢʦʣʘʡ. % ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ. 

2. ʉʚʦʙʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʥʝ ʠʤʝʶʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʥʘʯʝʥʠʷ. 

3. ʉʚʷʟʘʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ï ʢʦʛʜʘ ʫ ʩʚʦʙʦʜʥʳʭ ʧʝʨʝʤʝʥ-

ʥʳʭ ʧʦʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʷ. 

ʉʚʦʙʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʦʩʪʘʶʪʩʷ ʩʚʷʟʘʥʥʳʤʠ ʣʠʰʴ ʪʦ 

ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʠʩʢʘ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩ; ʟʘʪʝʤ 

ʇʨʦʣʦʛ ʦʩʚʦʙʦʞʜʘʝʪ ʠʭ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘʟʘʜ ʠ ʠʱʝʪ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. 

˻͍ͫͤͦͤ·͔ ͔ͪ͊͒͘͡· ͎ͨͪͦͪ͊ͣͣ· ͤ͊ Ύ͘·͔͟ ˽͎ͪͦͦ͡ 

- domains ï ʚ ʥʝʤ ʦʧʠʩʳʚʘʶʪʩʷ ʣʶʙʳʝ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʦʤʝʥʳ (ʪʠʧʳ ʘʨʛʫʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ); 
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- predicates ï ʨʘʟʜʝʣ ʦʙʲʷʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʝʜʠʢʘʪʦʚ (ʧʨʝʜʠʢʘʪʳ, ʦʙʲʷʚʣʝʥʥʳʝ ʩʣʦʚʦʤ nondeterm ï 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʧʨʝʜʠʢʘʪʳ ï ʦʙʲʷʚʣʷʶʪʩʷ, ʝʩʣʠ ʟʘʜʘʯʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʨʝʰʝʥʠʡ); 

- clauses ï ʨʘʟʜʝʣ ʧʨʝʜʣʦʞʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʦʧʠʩʳʚʘʶʪ-

ʩʷ ʬʘʢʪʳ ʠ ʧʨʘʚʠʣʘ; 

- goal ï ʚ ʥʝʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʝʣʠ ʠ ʟʘʧʨʦʩʳ. 

ʎʝʣʴ ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʷʚʣʷʪʴʩʷ ʚʥʫʪʨʝʥ-

ʥʝʡ, ʣʠʙʦ ʟʘʜʘʚʘʪʴʩʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʷʚ-

ʣʷʪʴʩʷ ʚʥʝʰʥʝʡ. 

˨͙͔ͦͨͦͤͭ͡͡Έͤ·͔ ͔ͪ͊͒͘͡· 

Database ï ʧʨʝʜʫʩʤʦʪʨʝʥ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ 

ʬʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʪʘʪʴ ʯʘʩʪʴʶ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ.  

ɺ ʇʨʦʣʦʛʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʩʪʨʦʝʥʥʳʭ ʧʨʝʜʠʢʘʪʦʚ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ (consult ï ʟʘʛʨʫʟʢʘ, save ï ʩʦʭʨʘʥʝʥʠʝ, assert ʠʣʠ 

assertz ï ʜʦʙʘʚʣʝʥʠʝ ʬʘʢʪʦʚ ʚ ʢʦʥʝʮ, asserta ï ʚ ʥʘʯʘʣʦ ʙʘʟʳ 

ʜʘʥʥʳʭ, retract ï ʫʜʘʣʝʥʠʝ ʦʜʥʦʡ ʟʘʧʠʩʠ, retractall ï ʚʩʝʭ ʟʘʧʠ-

ʩʝʡ). 

Constants ï ʨʘʟʜʝʣ ʦʙʲʷʚʣʝʥʠʷ ʢʦʥʩʪʘʥʪ (ʥʘʧʨʠʤʝʨ, ,́ e). 

Global ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʛʣʦ-

ʙʘʣʴʥʳʭ ʜʦʤʝʥʦʚ, ʬʘʢʪʦʚ (global domains, global facts, global 

database). 

ˤ͔ͫͭͪͦͤͤ·͔ ͔͙ͨͪ͒͊ͭ͟· 

Nl ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʫʶ ʩʪʨʦʢʫ. 

ʇʨʝʜʠʢʘʪ ʦʪʩʝʯʝʥʠʷ (ʦʙʦʟʥʘʯʘʝʪʩʷ ç!è) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʠʩʢʘ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 
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˿ͨͦͫͦ͋· ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͼ͙͍ͦ͟͡ ͤ͊ ˽͎͔ͪͦͦ͡ 

1. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʝʜʠʢʘʪʘ fail  (ʥʝʫʜʘʯʘ). 

2. ʉ ʧʦʤʦʱʴʶ ʨʝʢʫʨʩʠʠ. 

3. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʝʜʠʢʘʪʘ repeat. 

repeat. % ʬʘʢʪ. 

repeat:- repeat. % ʧʨʘʚʠʣʦ. 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴ <Turbo Prolog> ʥʝʦʙʭʦʜʠʤʦ, ʦʪ-

ʢʨʳʪʴ ʬʘʡʣ <Prolog.exe>. 

ʇʝʨʝʜ ʚʘʤʠ ʧʦʷʚʠʪʩʷ ʨʘʙʦʯʝʝ ʦʢʥʦ (ʨʠʩ. 1): 

 

˾͙ͫΦ мΦ ˻ ͤͦ͟ <Turbo Prolog> 

ɺ ʵʪʦʤ ʦʢʥʝ ʠʤʝʝʪʩʷ ʛʣʘʚʥʦʝ ʤʝʥʶ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ (ʨʠʩ. 2): 

 

˾͙ͫΦ нΦ ˥͍͔͊ͤͦ͡ ͔ͣͤΌ ͦͤ͊͟ <Turbo Prolog> 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

<Files> (ʨʠʩ. 3): 
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˾͙ͫ. 3. ˸ ͔ͤΌ <Files> 

<Load> ï ʟʘʛʨʫʟʢʘ ʬʘʡʣʘ; 

<Pick> ï ʚʳʙʦʨ ʠʟ ʧʦʩʣʝʜʥʠʭ ʟʘʛʨʫʞʝʥʥʳʭ ʬʘʡʣʦʚ; 

<New file> ï ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʬʘʡʣʘ; 

<Save> ï ʩʦʭʨʘʥʝʥʠʝ ʬʘʡʣʘ; 

<Write to> ï ʟʘʧʠʩ ɹʧʦʜ ʥʦʚʳʤ ʠʤʝʥʝʤ; 

<Directory> ï ʚʳʙʦʨ ʪʝʢʫʱʝʡ ʜʠʨʝʢʪʦʨʠʠ; 

<Change dir> ï ʠʟʤʝʥʝʥʠʝ ʜʠʨʝʢʪʦʨʠʠ; 

<OS shell> ï ʧʝʨʝʭʦʜ ʧʨʦʛʨʘʤʤʳ ʥʘ dos-ʦʙʦʣʦʯʢʫ; 

<Quit> ï ʚʳʭʦʜ. 

ʇʨʠ ʚʳʙʦʨʝ <Edit> ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʚ <Editor>, ʛʜʝ 

ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʬʘʡʣ (ʨʠʩ. 4). 

 

˾͙ͫΦ пΦ ˸ ͔ͤΌ <Edit> 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʥʶ <Run> ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ 

ʜʠʘʣʦʛ ʩ ʧʨʦʝʢʪʦʤ.  

ʇʨʠ ʚʳʙʦʨʝ ʤʝʥʶ <Compile> (ʨʠʩ. 5) 


