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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʰʘʷ ʰʢʦʣʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʳʧʦʣʥʷʝʪ 

ʧʝʨʝʭʦʜ ʥʘ ʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʫʶ ʧʨʠʥʷʪʳʤ ɿʘʢʦʥʦʤ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʌè [1]. 

ɺʚʝʜʝʥʥʳʝ ʚ 2011 ʛ. ʥʦʚʳʝ ʌʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ ɺʇʆ) 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʨʝʘʣʠʟʫʝʤʳʝ  ʦʩʥʦʚʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ (ʆʆʇ), ʦʙʫʩʣʦʚʣʝʥʥʳʝ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʚʝʜʝʥʠʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʨʛʘʥʠʟʘʮʠʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʥʦʡ ʤʦʜʝʣʠ 

ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʘ ʚʫʟʘ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʜʝʥʠʝ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʢʪʠʚʥʦʤ ʤʝʪʦʜʝ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʯʘʱʠʝʩʷ ʷʚʣʷʶʪʩʷ 

ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʟʘʥʷʪʠʷ, ʦʪʚʝʯʘʶʱʠʝ ʥʘ ʟʘʨʘʥʝʝ ʥʘʤʝʯʝʥʥʳʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩʧʠʩʦʢ ʚʦʧʨʦʩʦʚ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʘʩʩʦʮʠʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ 

ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʩ ʨʘʥʝʝ ʦʩʚʦʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʜʝʡʩʪʚʠʝʤ: ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʨʦʙʣʝʤʥʳʝ ʦʙʣʘʩʪʠ; ʬʦʨʤʠʨʫʶʪʩʷ ʛʨʫʧʧʳ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ; ʢʘʞʜʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʚʦʝʤʫ ʘʣʛʦʨʠʪʤʫ. ʇʨʦʚʝʜʝʥʠʝ 

ʩʝʤʠʥʘʨʩʢʠʡ ʟʘʥʷʪʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʤʝʪʦʜʝ ʦʙʫʯʝʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʫʯʘʱʠʝʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʥʦ ʠ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʇʨʠ ʵʪʦʤ ʜʦʤʠʥʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ʄʝʩʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʡ ï ʥʘʧʨʘʚʣʝʥʠʝ  

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʟʘʥʷʪʠʷ. 

ʉʝʪʝʚʦʡ ʭʘʨʘʢʪʝʨ ʜʠʩʮʠʧʣʠʥʳ çɸʣʛʦʨʠʪʤʳ ʥʝʯʝʪʢʦʛʦ, ʥʝʡʨʦʥʥʦʛʦ ʠ 

ʥʝʡʨʦ-ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠè ʜʦʧʫʩʢʘʝʪ ʚʝʙ-

ʟʘʥʷʪʠʷ:  ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʣʝʢʮʠʠ, ʩʝʤʠʥʘʨʳ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ. ʆʥʠ 

ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ  ʬʦʨʫʤʳ, ʥʘ ʢʦʪʦʨʳʭ  

ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ  ʧʦ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʝ ʠʣʠ ʧʨʦʙʣʝʤʝ ʩ 

ʧʦʤʦʱʴʶ ʟʘʧʠʩʝʡ, ʦʩʪʘʚʣʷʝʤʳʭ ʥʘ ʦʜʥʦʤ ʠʟ ʩʘʡʪʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʥʝʤ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʦʡ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʥʦʛʦʜʥʝʚʥʦʡ  

ʨʘʙʦʪʳ ʩ ʘʩʠʥʭʨʦʥʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʛʠʩʪʨʦʚ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʋʯʝʙʥʳʡ ʢʫʨʩ çɸʣʛʦʨʠʪʤʳ ʥʝʯʝʪʢʦʛʦ, ʥʝʡʨʦʥʥʦʛʦ ʠ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠè ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʦʩʪʨʦʝʥʠʝ 

ʘʣʛʦʨʠʪʤʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʘʰʠʥ ʬʦʥ ʅʝʡʤʘʥʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʨʘʩʯʝʪʦʚ 

ʪʨʝʙʫʝʪ ʧʝʨʝʦʩʤʳʩʣʠʚʘʥʠʷ, ʪ.ʝ. ʥʘʩʪʫʧʘʝʪ ʵʨʘ ʨʘʩʧʘʨʘʣʣʝʣʴʥʳʭ, 

ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ 

ʣɻʝʢʪʨʦʥʠʢʠ [2].ʂ ʪʘʢʠʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʳ, ʫ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʦʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʙʣʦʢ ʧʦʩʪʨʦʝʥ ʥʘ 

ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʡʨʦʩʝʪʝʚʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʕɺʄ ʷʚʣʷʝʪʩʷ ʢʘʢ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʦʡ, ʛʜʝ çʙʳʩʪʨʘʷè ï ʘʥʘʣʦʛʦʚʘʷ ʯʘʩʪʴ ʚʳʧʦʣʥʷʣʘ ʤʥʦʛʦʤʝʨʥʳʝ 

ʦʧʝʨʘʮʠʠ ʚ ʧʦʨʦʛʦʚʦʤ ʙʘʟʠʩʝ, ʘ çʤʝʜʣʝʥʥʘʷè ï ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ. ʉʦʟʜʘʥʠʝ 

ʥʝʡʨʦʥʥʳʭ ʕɺʄ ʪʨʝʙʫʝʪ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ 

ʤʥʦʛʦʤʝʨʥʳʭ ʟʘʜʘʯ. ʆʩʥʦʚʥʳʤ ʘʧʧʘʨʘʪʦʤ ʧʦʩʪʨʦʝʥʠʷ ʥʝʡʨʦʥʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʛʜʝ ʙʘʟʠʩʦʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʙʘʟʠʩ { }ä xa , ʢ ʪʘʢʠʤ ʟʘʜʘʯʘʤ ʦʪʥʦʩʷʪʩʷ: ʟʘʜʘʯʠ ʚʝʢʪʦʨʥʦʡ 

ʘʣʛʝʙʨʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ, ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʨʝʰʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʫʨʘʚʥʝʥʠʡ ʇʫʘʩʩʦʥʘ, ʕʡʣʝʨʘ, ʵʣʣʠʧʪʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʠ ʧʨ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦʝ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ ʚʳʯʠʩʣʝʥʠʡ 

ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʉʈɺ). ɺ ʉʈɺ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʣʦʛʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʪʥʦʩʪʠ, ʥʦ ʠ ʦʪ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʵʪʠ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ. 

ʈʝʘʣʴʥʦʝ ʚʨʝʤʷ ʝʩʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʧʨʦʜʫʢʪ), ʫʪʚʝʨʞʜʝʥʥʦʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ IEEE 610.12 ï 1990 [3].  
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ʈʝʘʣʴʥʦʝ ʚʨʝʤʷ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʩʪʝʤʝ ʠʣʠ ʨʝʞʠʤʫ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʦʤ 

ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚʥʝʰʥʠʤ 

ʧʨʦʮʝʩʩʦʨʦʤ. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʉʈɺ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʵʪʠ 

ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʦʧʝʨʘʮʠʠ ʚʦʚʨʝʤʷ. ɺ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʫʧʨʘʚʣʝʥʠʷ ʘʜʝʢʚʘʪʥʦ ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ. ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ ʦʧʨʦʩ ʜʘʪʯʠʢʦʚ ʠ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʩʣʫʯʘʝ ʟʘʜʘʯ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʈɺ ʧʨʝʜʩʢʘʟʫʝʤʦ (ʚ ʩʤʳʩʣʝ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ) ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʝ 

ʧʨʝʜʩʢʘʟʫʝʤʳʝ (ʧʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ) ʚʥʝʰʥʠʝ ʩʦʙʳʪʠʷ. ʇʨʝʜʩʢʘʟʫʝʤʦʩʪʴ 

ʠʣʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ʉʈɺ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʫ ʦʙʝʩʧʝʯʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ 

ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʚʘʞʥʘ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ 

ʚʥʝʰʥʠʭ ʧʨʦʮʝʩʩʦʚ, ʟʘ ʢʦʪʦʨʳʤʠ ʉʈɺ ʜʦʣʞʥʘ ʩʣʝʜʠʪʴ, ʠʣʠ ʢʦʪʦʨʳʤʠ 

ʜʦʣʞʥʘ ʫʧʨʘʚʣʷʪʴ. ʉʈɺ ʧʨʠʟʚʘʥʳ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʳʜʝʣʝʥʥʦʝ 

ʚʨʝʤʷ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʩʨʦʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɿʘʜʘʯʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʚʠʜʫ ʦʛʨʘʥʠʯʝʥʠʡ ʜʝʣʷʪʩʷ: 

ï ʥʘ ʟʘʜʘʯʠ çʞʝʩʪʢʦʛʦè ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʟʘʧʨʦʩʳ ʥʘ  

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʢʦʥʪʫʨʝ ʜʦʣʞʥʳ ʩʪʨʦʛʦ 

ʚʳʧʦʣʥʷʪʴʩʷ. ʇʦʥʷʪʠʝ ʟʘʜʘʯʠ çʞʝʩʪʢʦʛʦè ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩʢʣʶʯʘʝʪ ʚ 

ʧʨʠʥʮʠʧʝ ʥʝʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ ʟʘ ʢʨʠʪʠʯʝʩʢʠʡ ʩʨʦʢ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʅʘʨʫʰʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʫʱʝʨʙʫ, ʢ ʪʨʘʛʝʜʠʠ, ʥʘʧʨʠʤʝʨ, ʚ ʘʚʠʘʮʠʠ. ɼʣʷ 

ʧʨʦʚʝʨʢʠ, ʯʪʦ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʠʤ ʚʨʝʤʝʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ, 

ʧʨʠʤʝʥʷʶʪ ʨʘʩʰʠʨʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʪ.ʧ.   

ï ʟʘʜʘʯʠ ʤʷʛʢʦʛʦ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʟʘʧʨʦʩʳ ʥʝ ʚʩʝʛʜʘ 

ʚʳʧʦʣʥʷʶʪʩʷ, ʥʦ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʙʳʣʦ ʙʳ 

ʫʤʝʥʴʰʝʥʘ ɿʘʜʘʯʠ çʤʷʛʢʦʛʦè ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʦʧʫʩʢʘʶʪ ʥʘʨʫʰʝʥʠʝ 
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ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ ʠʣʠ ʟʘ ʚʳʭʦʜ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʨʦʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʕʪʦ 

ʥʘʨʫʰʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʨʦʢʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʫʱʝʨʙʫ, ʥʘʧʨʠʤʝʨ, ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ; 

ï ʟʘʜʘʯʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʧʦʷʚʣʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠ ʠʭ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ; 

ï ʟʘʜʘʯʠ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʷʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʧʝʨʠʦʜ 

ʠʟʤʝʨʝʥʠʷ, ʦʙʨʘʙʦʪʢʘ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪ.ʧ.). 

ɺ ʉʈɺ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʨʝʟʝʨʚʘ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ, ʜʣʷ 

ʦʮʝʥʢʠ ʢʦʪʦʨʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʜʣʷ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʠ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ. ʂ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʩʠʩʪʝʤʳ ʩ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʪ.ʝ. ʩʠʩʪʝʤʳ ʩ ʥʝʯʝʪʢʠʤ, 

ʥʝʡʨʦʥʥʳʤ ʠ ʥʝʯʝʪʢʦ-ʥʝʡʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʇʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʢ ʩʠʩʪʝʤʘʤ ʩ ʥʝʧʦʣʥʳʤ ʦʧʠʩʘʥʠʝʤ ʦʙʲʝʢʪʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʧʨʦʮʝʜʫʨʘ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʘʙʩʦʣʶʪʥʦ ʥʝʡʪʨʘʣʴʥʘ ʠ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʜʚʠʛʘʶʪ 

ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʚʳʧʦʣʥʷʪʴ. ʈʘʩʩʤʦʪʨʠʤ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʝʘʣʠʟʘʮʠʶ ʥʝʯʝʪʢʦʛʦ, ʥʝʡʨʦʥʥʦʛʦ ʠ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 
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1. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʩʠʩʪʝʤʘʭ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

 

ʊʝʦʨʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʙʦʙʱʝʥʠʝ ʠ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʘʪʝʤʘʪʠʢʠ. ʋ ʝʝ ʠʩʪʦʢʦʚ ʣʝʞʘʪ 

ʠʜʝʠ:  

ï ʤʥʦʛʦʟʥʘʯʥʦʡ ʣʦʛʠʢʠ, ʢʦʪʦʨʘʷ ʫʢʘʟʘʣʘ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʦʪ ʜʚʫʭ ʢ 

ʧʨʦʠʟʚʦʣʴʥʦʤʫ ʯʠʩʣʫ ʟʥʘʯʝʥʠʡ ʠʩʪʠʥʥʦʩʪʠ ʠ ʦʙʦʟʥʘʯʠʣʘ ʧʨʦʙʣʝʤʫ 

ʦʧʝʨʠʨʦʚʘʥʠʷ ʧʦʥʷʪʠʷʤʠ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʩʦʜʝʨʞʘʥʠʝʤ; 

ï ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʢʦʪʦʨʘʷ, ʧʦʨʦʜʠʚ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʪʢʨʳʣʘ 

ʧʫʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ; 

ï ʜʠʩʢʨʝʪʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʣʦʞʠʣʘ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ ʤʥʦʛʦʤʝʨʥʳʭ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʩʠʩʪʝʤ, ʫʜʦʙʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

  ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ, ʠ, ʟʘʯʘʩʪʫʶ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʧʨʠʝʤʣʝʤʦʡ ʘʥʘʣʠʪʠʯʝʩʢʠ ʟʘʜʘʥʥʦʡ ʤʦʜʝʣʠ. ɽʩʣʠ ʥʝʢʦʪʦʨʳʝ ʧʨʦʮʝʩʩʳ 

ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʧʣʦʭʦ ʧʦʜʜʘʶʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʦʧʠʩʘʥʠʶ, ʪʦ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʨʝʛʫʣʷʪʦʨ 

ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ ʧʘʨʘʣʣʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʨʝʛʫʣʷʪʦʨʫ, ʪ.ʝ. ʥʝʯʝʪʢʘʷ 

ʣʦʛʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʤʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʥʠʤʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʢʘʩʢʘʜʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʢʦʥʪʫʨʝ ʨʝʛʫʣʷʪʦʨ ʥʝʯʸʪʢʦʡ 

ʣʦʛʠʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʚʦ ʚʥʝʰʥʝʤ ʢʦʥʪʫʨʝ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʯʝʪʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʝʪ ʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʘʝʤʳʤʠ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʠʭ 
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ʘʣʛʦʨʠʪʤʘʭ ʫʧʨʘʚʣʝʥʠʷ. ʆʯʝʚʠʜʥʦʡ ʦʙʣʘʩʪʴʶ ʚʥʝʜʨʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ 

ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʷʚʣʷʶʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ:  

¶ ʥʝʣʠʥʝʡʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ (ʜʦʤʥʘ, ʨʦʙʦʪ, 

ʩʫʰʠʣʢʘ ʠ ʪ.ʜ.);  

¶ ʩʘʤʦʦʙʫʯʘʶʱʠʝʩʷ ʩʠʩʪʝʤʳ;  

¶ ʩʠʩʪʝʤʳ, ʨʘʩʧʦʟʥʘʶʱʠʝ ʪʝʢʩʪʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ;  

¶ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ 

ʥʝʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ;  

¶ ʬʠʥʘʥʩʦʚʳʡ ʘʥʘʣʠʟ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ;  

¶ ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʘʤʠ ʜʘʥʥʳʭ.  

ʅʝʯʝʪʢʠʝ ʯʠʩʣʘ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ çʥʝ ʚʧʦʣʥʝ ʪʦʯʥʳʭ 

ʠʟʤʝʨʝʥʠʡè, ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʥʦ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʤʝʪʦʜʳ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ 

ʧʦʟʚʦʣʷʶʪ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʠʤʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʥʘ ʨʠʩ. 1-1 ʧʦʢʘʟʘʥʳ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʘʢ ʚʠʜʥʦ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʪ ʧʨʠ 

ʧʦʣʥʦʩʪʴʶ ʫʧʨʘʚʣʷʝʤʦʤ ʠ ʥʘʙʣʶʜʘʝʤʦʤ ʦʙʲʝʢʪʝ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ, ʘ ʜʣʷ ʩʠʩʪʝʤ ʩ ʥʝʧʦʣʥʦʡ ʠʣʠ ʥʝʪʦʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʥʝʯʝʪʢʠʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ. 
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ʈʠʩ.1-1. ʆʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ɺ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʠʩ.1-1 ʧʨʠʚʝʜʝʥʘ ʝʱʝ ʦʜʥʘ ʩʦʚʨʝʤʝʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ï ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʠ ʚʳʩʦʢʦʡ 

ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʦ ʥʸʤ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʝʥʠʷ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʚ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʩʠʩʪʝʤ ʩʨʝʜʥʝʡ 

ʩʣʦʞʥʦʩʪʠ ʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʜʦʩʪʠʛʘʶʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʯʝʪʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʜʣʷ ʩʠʩʪʝʤ ʚʳʩʦʢʦʡ 

ʩʣʦʞʥʦʩʪʠ ʠ ʤʘʣʦʡ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ. ʆʜʥʘʢʦ 

ʥʝ ʠʩʢʣʶʯʝʥʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʠ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʥʝʯʝʪʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʠ 

ʩʠʩʪʝʤ):  

ï ʦʧʨʝʜʝʣʠʪʴ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʳ;  

ï ʟʘʜʘʪʴ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ;  

ï ʨʘʟʨʘʙʦʪʘʪʴ ʙʘʟʳ ʧʨʘʚʠʣ ʚʳʚʦʜʦʚ ʜʣʷ ʨʝʘʣʠʟʫʝʤʦʡ ʥʝʯʸʪʢʦʡ ʩʠʩʪʝʤʳ;  

ï ʧʨʦʚʝʩʪʠ ʜʝʬʘʟʟʠʬʠʢʘʮʠʶ;  
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     ï ʧʨʦʚʝʩʪʠ ʥʘʩʪʨʦʡʢʫ ʠ ʘʥʘʣʠʟ ʘʜʝʢʚʘʪʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʚ  

ʩʠʩʪʝʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʂʘʢ ʦʪʣʠʯʠʪʴ ʩʫʱʥʦʩʪʴ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʦʪ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ? 

ʇʨʠʤʝʨ 1-1. ʂʘʢʫʶ ʚʳʙʨʘʪʴ ʙʫʪʳʣʴ ʜʣʷ ʫʪʦʣʝʥʠʷ ʞʘʞʜʳ? 

ɺʘʨʠʘʥʪ ɸ: ʟʘʜʘʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʡ ʈ = 0,9 , ʪ.ʝ. 9 ʠʟ 10 ʝʩʪʴ ʯʠʩʪʘʷ ʚʦʜʘ, 

ʘ 1 ʠʟ 10 ï ʢʠʩʣʦʪʘ, ʪ.ʝ. ʧʠʪʴ ʥʝʣʴʟʷ ʠ ʪʘʙʣʠʯʢʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʦʨʦʥʝ 

ʦʪ ʙʫʪʳʣʝʡ. 

ɺʘʨʠʘʥʪ ɹ: ʟʘʜʘʥʘ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ m = 0,9 , ʪ.ʝ. 0 ï ʢʠʩʣʦʪʘ, 1 ï 

ʯʠʩʪʘʷ ʚʦʜʘ, ʘ  0,9 ï ʙʦʣʦʪʥʘʷ ʚʦʜʘ, ʪ.ʝ. ʝʝ ʤʦʞʥʦ ʧʠʪʴ ʧʦʩʣʝ ʢʠʧʷʯʝʥʠʷ ʠ 

ʪʘʙʣʠʯʢʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʫ ʙʫʪʳʣʠ ʩ ʙʦʣʦʪʥʦʡ ʚʦʜʦʡ. 

ɸʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʝ ɹ  ʬʫʥʢʮʠʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʣʠʰʴ ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ AxÍ  ʠ 

ʥʝ ʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ()ä 1̧ɛ xA . ʉʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʧʦ ʩʫʱʝʩʪʚʫ ʦʪʨʘʞʘʶʪ ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʯʝʪʢʦʤ 

ʧʦʜʤʥʦʞʝʩʪʚʝ ɸ. 

ʅʝʯʝʪʢʠʝ ʩʠʩʪʝʤʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʦʙʨʘʟʫʷ ʥʦʚʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʦʜʙʦʨʘ ʩʠʥʘʧʩʦʚ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʧʨʘʚʠʣ ʠ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʦʡ 

ʩʠʩʪʝʤʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʚʳʙʠʨʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʩʘʤʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ (ʧʘʨʘʤʝʪʨʳ 

ʩʢʨʝʱʠʚʘʥʠʷ ʠ ʤʫʪʘʮʠʠ) ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, 

ʪ.ʝ. ʩʘʤʫ ʬʠʣʦʩʦʬʠʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʤʦʞʥʦ ʟʘʣʦʞʠʪʴ ʚ ʦʩʥʦʚʘʥʠʝ ʥʝʯʝʪʢʠʭ 

ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ ʠ ʘʜʘʧʪʘʮʠʠ (ʛʠʙʨʠʜʥʳʝ 

ʩʠʩʪʝʤʳ). 

ʉʠʤʚʦʣʳ ʪʝʦʨʠʠ ʯʝʪʢʠʭ ʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ 

                   "  ï ʜʣʷ ʚʩʝʭ 
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Ë ï ʩʪʨʦʛʦʝ ʚʢʣʶʯʝʥʠʝ; 

Ì ï ʚʢʣʶʯʝʥʠʝ 

 

 

 

 

 

 

 

 

 

 

 

­ ï ʠʤʧʣʠʢʘʮʠʷ ʦʪʥʦʰʝʥʠʡ (ʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʢʘ); 

â ï ʜʦʧʦʣʥʝʥʠʝ; 

 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʩʦʪʝʥ ʣʝʪ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʦʙʱʝʥʠʷ ʠ ʢʘʢ ʩʪʨʫʢʪʫʨʘ, ʦʪʨʘʞʘʶʱʘʷ ʦʙʲʝʢʪʠʚʥʳʡ ʤʠʨ. ʇʦʟʥʘʥʠʝ ʤʠʨʘ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʤʳʰʣʝʥʠʝ, ʘ ʤʳʰʣʝʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʥʘʢʦʚʦʡ ʩʠʩʪʝʤʳ (ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ). ɽʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ 

ʩʧʦʩʦʙʝʥ ʦʧʝʨʠʨʦʚʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ, ʩʣʦʞʥʳʤʠ ʠ ʤʥʦʛʦʟʥʘʯʥʳʤʠ 

ʧʦʥʷʪʠʷʤʠ. ɺ ʭʦʜʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʯʝʣʦʚʝʢ ʣʝʛʢʦ ʦʚʣʘʜʝʚʘʝʪ ʩʠʪʫʘʮʠʝʡ, 

ʨʘʟʜʝʣʷʷ ʝʝ ʥʘ ʩʦʙʳʪʠʷ, ʥʘʭʦʜʠʪ ʨʝʰʝʥʠʷ ʚ ʩʣʦʞʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩ ʧʦʤʦʱʴʶ 

ʧʨʘʚʠʣ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʗʟʳʢ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʯʝʣʦʚʝʢ ï ʵʪʦ ʥʝʯʝʪʢʠʡ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ. ʇʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʥʝ ʷʚʣʷʝʪʩʷ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ: ʦʥʘ ʣʠʙʦ ʦʧʠʩʳʚʘʝʪ ʩʚʦʡʩʪʚʘ ʬʨʘʛʤʝʥʪʦʚ ʦʙʲʝʢʪʘ, ʣʠʙʦ 

ʷʚʣʷʝʪʩʷ ʥʘʙʦʨʦʤ ʥʝʩʢʦʣʴʢʠʭ ʣʦʢʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ. ʉʘʤʠ ʣʦʢʘʣʴʥʳʝ ʤʦʜʝʣʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʯʠʩʣʦʚʳʝ 

ʟʥʘʯʝʥʠʷ. ʆʙʣʘʜʘʷ ʥʝʢʦʪʦʨʦʡ ʦʙʱʥʦʩʪʴʶ, ʦʥʠ ʧʨʦʩʪʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʥʘ 
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ʝʩʪʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʥʝʯʝʪʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʪʝʥʜʝʥʮʠʝʡ ʫʚʝʣʠʯʝʥʠʷ ʩʣʦʞʥʦʩʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʝʯʝʪʢʠʭ 

ʩʠʩʪʝʤ ʜʣʷ ʮʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʥʦʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʅʝʯʸʪʢʘʷ ʣʦʛʠʢʘ ʧʦʷʚʠʣʘʩʴ ʚ 1965 ʛ. ʚ ʨʘʙʦʪʘʭ ʃʦʪʬʠ ɸ. ɿʘʜʝ, ʧʨʦʬ. 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʛ. ɹʝʨʢʣʠ. ʂʦʥʮʝʧʮʠʷ 

ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʟʘʨʦʜʠʣʘʩʴ ʫ ɿʘʜʝ çʢʘʢ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ, ʢʦʪʦʨʘʷ ʚʳʥʫʞʜʘʣʘ 

ʜʦʙʠʚʘʪʴʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʪʦʯʥʦʩʪʠ, ʥʝʫʤʝʩʪʥʦʡ ʚʦ ʤʥʦʛʠʭ ʩʠʩʪʝʤʘʭ 

ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʦʩʦʙʝʥʥʦ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, 

ʚʢʣʶʯʘʶʱʠʭ ʣʶʜʝʡè. ʉ ʨʦʩʪʦʤ ʩʣʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦʩʪʝʧʝʥʥʦ ʧʘʜʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʜʝʣʘʪʴ ʪʦʯʥʳʝ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʟʥʘʯʘʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʝ ʧʦʚʝʜʝʥʠʷ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʧʦʨʦʛ, ʟʘ ʢʦʪʦʨʳʤ 

ʪʦʯʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʩʪʘʥʦʚʷʪʩʷ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɺʧʝʨʚʳʝ ʪʝʦʨʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʚ 

ɸʥʛʣʠʠ. ɺ 1973 ʛ. ʕʙʨʘʭʠʤ ʄʘʤʜʘʥʠ ʠʟ ʃʦʥʜʦʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʂʦʨʦʣʝʚʳ 

ʄʵʨʠ ʧʨʠʤʝʥʠʣ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ  ʥʝʯʝʪʢʠʡ ʢʦʥʪʨʦʣʣʝʨ. 

ɺ ʗʧʦʥʠʠ ʧʝʨʚʳʡ ʥʝʯʝʪʢʠʡ ʢʦʥʪʨʦʣʣʝʨ ʨʘʟʨʘʙʦʪʘʣ ʉʫʛʝʥʦ (Sugeno) ʚ 1983 ʛ. 

ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ. ʅʘ ɺʦʩʪʦʢʝ ʥʝʯʝʪʢʘʷ ʣʦʛʠʢʘ ʧʦʰʣʘ ʥʘ çʫʨʘè, ʪʘʢ ʢʘʢ ʜʣʷ 

ʣʶʜʝʡ, ʚʦʩʧʠʪʘʥʥʳʭ ʥʘ ʚʦʩʪʦʯʥʦʡ ʬʠʣʦʩʦʬʠʠ, ʩ ʝʝ ʥʝʦʜʥʦʟʥʘʯʥʳʤʠ ʠ 

ʨʘʩʧʣʳʚʯʘʪʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ, ʥʝʯʝʪʢʘʷ ʣʦʛʠʢʘ ʩʨʘʟʫ ʩʪʘʣʘ ʩʚʦʝʡ, ʨʦʜʥʦʡ. ɺ 

1994 ʛ. ʂʦʩʢʦ (Kosko) ʜʦʢʘʟʘʣ ʪʝʦʨʝʤʫ ʦ ʥʝʯʝʪʢʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ, ʣʶʙʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ 

ʩʠʩʪʝʤʦʡ ʥʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʧʦʤʦʱʴʶ ʝʩʪʝʩʪʚʝʥʥʦ-

ʷʟʳʢʦʚʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ çɽʉʃʀ ï ʊʆè, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʬʦʨʤʘʣʠʟʘʮʠʝʡ 

ʩʨʝʜʩʪʚʘʤʠ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʤʦʞʥʦ ʦʪʨʘʟʠʪʴ ʧʨʦʠʟʚʦʣʴʥʫʶ 

ʚʟʘʠʤʦʩʚʷʟʴ çʚʳʭʦʜïʚʭʦʜè ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʞʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʡ, ʪʨʘʜʠʮʠʦʥʥʦ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʉʝʛʦʜʥʷ ʥʝʯʝʪʢʘʷ ʣʦʛʠʢʘ 
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ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺ 

1997 ʛ. ʷʟʳʢ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʩʝʥ ʚ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ IEC 1131-7. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ ʚʧʝʨʚʳʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʉʐɸ, 

ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʘʯʘʣʦʩʴ ʚ ʗʧʦʥʠʠ, ʠ ʥʦʚʘʷ ʚʦʣʥʘ ʚʥʦʚʴ 

ʜʦʩʪʠʛʣʘ ʉʐɸ ʠ ɽʚʨʦʧʳ. ʀʟʦʙʨʝʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ: ʬʦʪʦʘʧʧʘʨʘʪ, 

ʚʠʜʝʦʢʘʤʝʨʳ, ʩʪʠʨʘʣʴʥʳʝ ʤʘʰʠʥʳ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʪʨʘʥʩʤʠʩʩʠʠ, 

ʢʦʥʜʠʮʠʦʥʝʨʳ, ʪʦʩʪʝʨʳ, ʧʳʣʝʩʦʩʳ, ʧʨʠʙʦʨʳ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʜʘʪʯʠʢʠ. ʇʨʠʤʝʥʷʶʪʩʷʚ ʢʦʤʧʴʶʪʝʨʘʭ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʨʘʟʛʦʥʘ, ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʝʤ ʚ ʤʝʪʨʦ ʚ ʛ. ʉʠʜʥʝʝ 

ʠ ʪ.ʜ.  

ɸʧʧʘʨʘʪ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ (fuzzy logic) ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 

ʚ ʢʦʪʦʨʳʭ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʥʝʥʘʜʝʞʥʳʤʠ ʠ ʩʣʘʙʦ 

ʬʦʨʤʘʣʠʟʫʝʤʳʤʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʧʦʟʚʦʣʷʝʪ 

ʦʧʠʩʳʚʘʪʴ ʥʝʯʝʪʢʠʝ ʧʦʥʷʪʠʷ ʠ ʟʥʘʥʠʷ, ʦʧʝʨʠʨʦʚʘʪʴ ʵʪʠʤʠ ʦʧʠʩʘʥʠʷʤʠ ʠ 

ʜʝʣʘʪʴ ʥʝʯʝʪʢʠʝ ʚʳʚʦʜʳ. ʅʝʯʝʪʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʝʟʥʦ, ʢʦʛʜʘ ʠʩʩʣʝʜʫʝʤʳʝ 

ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʤʝʪʦʜʦʚ. ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʨʝʜʩʪʚʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʠ ʥʝʪʦʯʥʦʩʪʝʡ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʙʣʠʞʝ ʢ ʯʝʣʦʚʝʯʝʩʢʦʤʫ 

ʤʳʰʣʝʥʠʶ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʷʟʳʢʘʤ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʦʝ ʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʡ ʪʝʦʨʠʠ ʩʪʘʣʦ ʥʘʣʠʯʠʝ 

ʥʝʯʸʪʢʠʭ ʠ ʧʨʠʙʣʠʞʸʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʧʨʠ ʦʧʠʩʘʥʠʠ ʯʝʣʦʚʝʢʦʤ ʧʨʦʮʝʩʩʦʚ, 

ʩʠʩʪʝʤ, ʦʙʲʝʢʪʦʚ. ʅʝʯʸʪʢʘʷ ʣʦʛʠʢʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʟʥʘʯʥʦʡ ʣʦʛʠʢʦʡ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʦʮʝʥʦʢ ʜʘ / ʥʝʪ, ʠʩʪʠʥʥʦ 

/ ʣʦʞʥʦ ʠ ʪ. ʜ. ɺʳʨʘʞʝʥʠʷ ʧʦʜʦʙʥʳʝ ʪʘʢʠʤ, ʢʘʢ çʩʣʝʛʢʘ ʪʝʧʣʦè ʠʣʠ 

çʜʦʚʦʣʴʥʦ ʭʦʣʦʜʥʦè ʚʦʟʤʦʞʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ. ʅʝʯʝʪʢʠʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʦʨʠʠ 

ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʚʤʝʩʪʦ ʯʠʩʣʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʠʤ; ʧʨʦʩʪʳʝ 
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ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʦʧʠʩʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʯʝʪʢʠʭ 

ʚʳʩʢʘʟʳʚʘʥʠʡ; ʩʣʦʞʥʳʝ ʦʪʥʦʰʝʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʥʝʯʝʪʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. 

1.1. ʅʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ. ʉʠʤʚʦʣʳ. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ʇʦʜʭʦʜ ʢ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʦʥʷʪʠʷ çʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʦè ʩʦʩʪʦʠʪ ʚ 

ʦʙʦʙʱʝʥʠʠ ʧʦʥʷʪʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ [4].  ɺ ʦʙʳʯʥʦʡ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʟʘʜʘʥʠʷ ʤʥʦʞʝʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʟʘʜʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ  ʤʥʦʞʝʩʪʚʘ ɽ ʩ ʧʦʤʦʱʴʶ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ, ʛʜʝ E ʩʦʩʪʦʠʪ, ʥʘʧʨʠʤʝʨ ʠʟ ʧʦʜʤʥʦʞʝʩʪʚʘ ʮʝʣʳʭ ʯʠʩʝʣ, 

ʧʦʜʤʥʦʞʝʩʪʚʘ ʛʣʘʜʢʠʭ ʬʫʥʢʮʠʡ ʠ ʪ.ʜ.  ʏʝʪʢʦʝ  ʧʦʜʤʥʦʞʝʩʪʚʦ ɸ Í ɽ ʠʤʝʝʪ 

ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʚʦʡʩʪʚʫ G ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʜʤʥʦʞʝʩʪʚʦ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʘʨ  

                                            ɸ = [Õɸ(ʭ)/ʭ],  

ʛʜʝ Õɸ(ʭ) ï ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ, ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʝ 1, ʝʩʣʠ ʭ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʚʦʡʩʪʚʫ G, ʠ 0 ï ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. 

()
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 ʝʩʣʠ0,

; ʝʩʣʠ,1
ɛ . 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʙʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʝʝ ʟʥʘʯʝʥʠʡ. 

ʅʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʥʝ ʠʤʝʝʪ ʯʝʪʢʦʡ ʛʨʘʥʠʮʳ ʠ  ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʭ Í ɽ ʥʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ çʜʘ-ʥʝʪè ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʚʦʡʩʪʚʘ G. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ  ɸÍɽ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʘʨ 

                                             ɸ = {Õɸ(ʭ)/ʭ},  

ʛʜʝ Õɸ(ʭ) ï ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʨʠʥʠʤʘʶʱʘʷ ʚʝʱʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʚ ʥʝʢʦʪʦʨʦʤ ʚʧʦʣʥʝ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʝʜʠʥʠʯʥʳʡ ʠʥʪʝʨʚʘʣ)  ʄ = [0, 1]. ʄʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ 

ʠʥʪʝʨʚʘʣʳ, ʥʘʧʨʠʤʝʨ [ ]100,1 . 

ɺ ʩʣʫʯʘʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɽ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ 

ʦʙʦʟʥʘʯʝʥʠʝ  

()ñm=
ɽ

x/xA A , 
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 ʛʜʝ ʟʥʘʢ ñʦʙʦʟʥʘʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʘʨ ()x/xAm . 

ʇʨʠʤʝʨ 1-2. ʇʫʩʪʴ ɽ = {ʭ1, ʭ2, ʭ3, ʭ4, ʭ5}; M = [0, 1]; ɸ ï ʥʝʯʝʪʢʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ, ʜʣʷ ʢʦʪʦʨʦʛʦ Õɸ(ʭ1) = 0,3; Õɸ(ʭ2) = 0;  Õɸ(ʭ3) = 1; Õɸ(ʭ4) = 0,5; 

ÕA(x5) = 0,9. ʊʦʛʜʘ ʧʦʜʤʥʦʞʝʩʪʚʦ ɸ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ: ɸ = {0,3/ʭ1; 0/ʭ2; 1/ʭ3; 

0,5/ʭ4; 0,9/ʭ5} ʠʣʠ  ɸ = 0,3/ʭ1 + 0/ʭ2 + 1/ʭ3 + 0,5/ʭ4 + 0,9/ʭ5 , ʛʜʝ ʟʥʘʢ + ʠʤʝʝʪ 

ʩʤʳʩʣ ʦʙʲʝʜʠʥʝʥʠʷ. 

ʅʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ ʝʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʙʦʙʱʝʥʠʝ ʦʙʳʯʥʳʭ ʤʥʦʞʝʩʪʚ, 

ʢʦʛʜʘ ʤʳ ʦʪʢʘʟʳʚʘʝʤʩʷ ʦʪ ʙʠʥʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʠ ʧʨʝʜʧʦʣʘʛʘʝʤ ʬʫʥʢʮʠʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʳʝ 

ʟʥʘʯʝʥʠʷ ʥʘ ʦʪʨʝʟʢʝ [0, 1]. ɺ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ 

ʬʫʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʘ ʝʝ ʟʥʘʯʝʥʠʝ m(ʭ) ï 

ʩʪʝʧʝʥʴʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʭ ʥʝʯʝʪʢʦʤʫ ʧʦʜʤʥʦʞʝʩʪʚʫ ɸ.  ɹʦʣʝʝ 

ʩʪʨʦʛʦ, ʥʝʯʝʪʢʠʤ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ɸ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʘʨ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ: 

(){ } (){ }
()

()
(){ } (){ }xxxx

x

x

x

x
xxxxA AA

A

A
Aɸ /ɛɛ/

ɛ

ɛ
,ɛɛ, ==

ý
ü
û

í
ì
ë
=
ý
ü
û

í
ì
ë
=== ()ñ=

ɽ

/ɛ xxA . 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ 

         1. ɺʝʣʠʯʠʥʘ sup Õɸ(ʭ) ʥʘʟʳʚʘʝʪʩʷ ʚʳʩʦʪʦʡ ɸ. ɽʩʣʠ sup Õɸ(ʭ) = 1 "ʭÍɽ), ʪʦ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ɸ ʥʦʨʤʘʣʴʥʦ, ʝʩʣʠ sup Õɸ(ʭ)  < 1 (ʭ Í ɽ), ʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ɸ ï 

ʩʫʙʥʦʨʤʘʣʴʥʦ. 

      2. ʅʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ɸ ʧʫʩʪʦ, ʝʩʣʠ  ʭ Í ɽ  Õɸ(ʭ) = 0. ʅʝʧʫʩʪʦʝ 

ʩʫʙʥʦʨʤʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ ʤʦʞʥʦ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʧʦ ʬʦʨʤʫʣʝ  

                                                                  ()
()
()

Eʭ
ʭ

ʭ
ʭ

ɸ

ɸ
ɸ Í

m

m
=m

sup
. 

(ʏʠʪʘʝʪʩʷ: ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ x ʧʦʜʤʥʦʞʝʩʪʚʫ ɸ). 

3. ʅʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʫʥʠʤʦʜʘʣʴʥʦ: Õɸ(ʭ) = 1 ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʭ ʠʟ ɽ. 

4. ʕʣʝʤʝʥʪʳ ʭ Í ɽ, ʜʣʷ ʢʦʪʦʨʳʭ Õɸ(ʭ) = 0,5 ʥʘʟʳʚʘʶʪʩʷ ʪʦʯʢʘʤʠ ʧʝʨʝʭʦʜʘ 

ʧʦʜʤʥʦʞʝʩʪʚʘ ɸ. 
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5. ʅʦʩʠʪʝʣʴ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ɸ (ʦʩʥʦʚʘʥʠʝ) ʥʘʟʳʚʘʝʪʩʷ ʥʝʯʝʪʢʦʝ 

ʤʥʦʞʝʩʪʚʦ ɸ ʪʘʢʠʭ ʪʦʯʝʢ ʚ ɽ, ʜʣʷ ʢʦʪʦʨʳʭ () 0=ʭɸm  ʠʣʠ  supp ɸ = {ʭ/Õɸ(ʭ) > 

0},  x Í E. 

ʇʨʠʤʝʨ 1-3. ʇʫʩʪʴ ɽ = {0, 1, 2, é, 10}, M = [0, 1]. 

  ʅʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʥʝʩʢʦʣʴʢʦè ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʥʝʩʢʦʣʴʢʦè = 0,5/3 + 0,8/4 + 1/5 + 1/6 + 0,8/7 + 0,5/8.  

ɽʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʚʳʩʦʪʘ ɸ = 1; ʥʦʩʠʪʝʣʴ = {3, 4, 5, 6, 7, 8}; ʪʦʯʢʠ 

ʧʝʨʝʭʦʜʘ = {3,8}. 

ʇʨʠʤʝʨ 1-4. ʇʫʩʪʴ ɽ = {ï8, ï5, ï3, 0, 1, 2, 4, 6, 9}, ʄ = [ ]1,0 .  

ʅʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʯʠʩʝʣ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ çʙʣʠʟʢʦʡ ʢ ʥʫʣʶè 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʧʨʠʤʝʨ, ʪʘʢ: 

ɸ = {0/ï8 + 0,5/ï5 + 0,6/ï3 + 1/0 + 0,9/1 + 0,8/2 + 0,6/4 + 0,3/6 + 0/9}. 

ɽʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ɸ = 1; ʥʦʩʠʪʝʣʴ ={ }9,6,4,1,0 ; ʪʦʯʢʘ ʧʝʨʝʭʦʜʘ = { }5- . 

ɺ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ ɽ ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʶʪ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ: ʪʝʤʧʝʨʘʪʫʨʘ t0ʉ, ʜʘʚʣʝʥʠʝ ʈ, ʨʘʩʭʦʜ 

Q ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ 

ʨʝʛʫʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʷʟʳʢʦʤ. 

ʋʯʠʪʳʚʘʷ ʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ (ʥʘʧʨʠʤʝʨ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʤʦʞʝʪ ʙʳʪʴ ʪʝʧʣʦʡ, ʛʦʨʷʯʝʡ), ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʪʝʨʤʘ, ʘ 

ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʨʤ ʥʘʟʳʚʘʶʪ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦʤ. ʊʝʨʤ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ 

ʛʨʘʬʠʯʝʩʢʠ ʣʠʙʦ ʘʥʘʣʠʪʠʯʝʩʢʠ ʯʝʨʝʟ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʪʝʨʤʳ ʝʩʪʴ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩ. 1-2.  ɹʫʜʝʤ 

ʘʩʩʦʮʠʠʨʦʚʘʪʴ ʩ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ɸ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 0ʦʉ 

ʜʦ 50ʦʉ, ʘ ʩ ʧʦʜʤʥʦʞʝʩʪʚʦʤ B ʝʸ ʠʟʤʝʥʝʥʠʝ ʚ ʜʠʘʧʘʟʦʥʝ 50 ʦʉ ʜʦ 100 ʦʉ. ɺ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʝʨʤʫ ɸ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ çʭʦʣʦʜʥʘʷ 

ʚʦʜʘè, ʘ ʪʝʨʤʫ ɺ ï çʛʦʨʷʯʘʷ ʚʦʜʘè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʩʴ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʜʠʘʧʘʟʦʥ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʠʟ ʜʚʫʭ ʪʝʨʤ. 
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ʈʠʩ.1-2. ʂ ʧʦʩʪʨʦʝʥʠʶ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ                                       

1.2. ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʝʯʝʪʢʠʤʠ ʤʥʦʞʝʩʪʚʘʤʠ 

1. ɺʢʣʶʯʝʥʠʝ (ʜʦʤʠʥʠʨʦʚʘʥʠʝ, ʦʧʝʨʘʮʠʷ ʚʣʦʞʝʥʠʝ).  

ʇʫʩʪʴ A ʠ B ï ʥʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ E.  

ɻʦʚʦʨʷʪ, ʯʪʦ A ʩʦʜʝʨʞʠʪʩʷ ʚ B, ʝʩʣʠ "x ÍE    () ()xx ɺɸ mËm . 

ʆʙʦʟʥʘʯʝʥʠʝ: A Ë B. ʀʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪ ʪʝʨʤʠʥ "ʜʦʤʠʥʠʨʦʚʘʥʠʝ",  ʢʦʛʜʘ 

AËB, ʛʦʚʦʨʷʪ, ʯʪʦ B ʜʦʤʠʥʠʨʫʝʪ A.    

2. ʈʘʚʝʥʩʪʚʦ (ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ).  

ʅʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ A ʠ B ʨʘʚʥʳ, ʝʩʣʠ "xÍE             () ()xx ɺɸ m=m . 

ʆʙʦʟʥʘʯʝʥʠʝ: A = B.  

3. ɼʦʧʦʣʥʝʥʠʝ.  

ʇʫʩʪʴ M = [0,1], A ʠ B ï ʥʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʟʘʜʘʥʳ ʥʘ E.  

ɽʩʣʠ A ʠ B ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʪʦ ʦʙʦʟʥʘʯʘʝʪʩʷ ɺɸ=  ʠʣʠ  () ()xx ɺɸ m-=m 1  

ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ɸɺ=  ʠʣʠ  () ()xx ɸɺ m-=m 1 . 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ɸ= A. (ɼʦʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʦ ʜʣʷ M = [0,1], ʥʦ ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʣʶʙʦʛʦ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ M).  

         4. ʇʝʨʝʩʝʯʝʥʠʝ.                       

AÆB ï ʥʘʠʙʦʣʴʰʝʝ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ A 

ʠ B ʩ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ: () () ()( )xxx ɺɸɺɸ ɛ,ɛminɛ =Æ  ʠʣʠ ʦʧʝʨʘʮʠʷ ʥʘʜ 

ʤʥʦʞʝʩʪʚʘʤʠ  ɸ ʠ ɺ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʉ, ʢʦʪʦʨʦʝ 

ʩʦʜʝʨʞʠʪ ʪʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʠ ʤʥʦʞʝʩʪʚʫ ɸ ʠ ʤʥʦʞʝʩʪʚʫ ɺ. 

        5. ʆʙʲʝʜʠʥʝʥʠʝ.                       
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   ɸ Ç ɺ ï ʥʘʠʤʝʥʴʰʝʝ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ, ʚʢʣʶʯʘʶʱʝʝ ʢʘʢ ɸ, ʪʘʢ ʠ ɺ, ʩ 

ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ: () () ()( )xxx ɺɸɺɸ mm=Ç ,maxɛ  ʠʣʠ ʦʧʝʨʘʮʠʷ ʥʘʜ 

ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ɸ ʠ ɺ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦ ʉ, 

ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ  ʪʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʧʦʜʤʥʦʞʝʩʪʚʫ ɸ, ʠʣʠ 

ʧʦʜʤʥʦʞʝʩʪʚʫ ɺ, ʠʣʠ ʦʙʦʠʤ ʧʦʜʤʥʦʞʝʩʪʚʘʤ. 

       6. ʈʘʟʥʦʩʪʴ. 

ɸ ï B = ɸ ÆB  ʩ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ: 

                                        () ()ʭʭ
ɺɸɺɸ Æ- =ɛɛ = ɛ(ɛA(x), 1 ï ɛB(x)).  

7. ɼʠʟʲʶʥʢʪʠʚʥʘʷ ʩʫʤʤʘ. 

ɸÄB = (ɸ ï B) Ç (B ï ɸ) = (ɸ ÆB ) Ç ( AÆB) ʩ ʬʫʥʢʮʠʝʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ: 

     ɛAÄB(x) = max{[min{ɛA(x), 1 ï ɛB(x)}];[min{1 ïɛA(x), ɛB(x)}] }  

 

ʇʨʠʤʝʨ 1-5. ʇʫʩʪʴ                A = 0,4/ x1 + 0,2/ x2 + 0/ x3 + 1/ x4;  

                                                      B = 0,7/ x1 + 0,9/ x2 + 0,1/ x3 + 1/ x4;  

                                                               C = 0,1/ x1 + 1/ x2 + 0,2/ x3 + 0,9/ x4.  

ɿʜʝʩʴ:  

1. AËB, ʪ.ʝ. A ʩʦʜʝʨʞʠʪʩʷ ʚ B ʠʣʠ B ʜʦʤʠʥʠʨʫʝʪ A, ʉ ʥʝʩʨʘʚʥʠʤʦ ʥʠ ʩ 

A, ʥʠ ʩ B, ʪ.ʝ. ʧʘʨʳ {A, ʉ} ʠ {ɺ, ʉ} ï ʧʘʨʳ ʥʝʜʦʤʠʥʠʨʫʝʤʳʭ ʥʝʯʝʪʢʠʭ 

ʤʥʦʞʝʩʪʚ.  

2. A  ̧B Ç.  

3. A= 0,6/ x1 + 0,8/x2 + 1/x3 + 0/x4;  B= 0,3/x1 + 0,1/x2 + 0,9/x3 + 0/x4.  

4. AÆB = 0,4/x1 + 0,2/x2 + 0/x3 + 1/x4.  

5. ɸÇɺ = 0,7/x1 + 0,9/x2 + 0,1/x3 + 1/x4.  

6. ɸ ï ɺ = ɸ ÆB= 0,3/x1 + 0,1/x2 + 0/x3 + 0/x4;  

7. ɺ ï ɸ = AÆɺ = 0,6/x1 + 0,8/x2 + 0,1/x3 + 0/x4.  

8. ɸ Ä ɺ = 0,6/x1 + 0,8/x2 + 0,1/x3 + 0/x4.  

 ʅʘ ʦʩʥʦʚʝ ʦʧʝʨʘʮʠʡ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʘ  

ʦʧʝʨʘʮʠʷ ʚʦʟʚʝʜʝʥʠʷ ʚ ʩʪʝʧʝʥʴ  ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ a ʥʝʯʝʪʢʦʛʦ 
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ʧʦʜʤʥʦʞʝʩʪʚʘ ɸ. ʅʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦaɸ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ()ʭɸɸ

aa ɛɛ= . ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʚʦʟʚʝʜʝʥʠʷ ʚ ʩʪʝʧʝʥʴ ʷʚʣʷʶʪʩʷ: 

ï 2)( AACON =  ï ʦʧʝʨʘʮʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ (ʫʧʣʦʪʥʝʥʠʷ) (ʙʦʣʝʝ ʯʝʤ); 

ï () 5,0AADIL =  ï ʦʧʝʨʘʮʠʷ ʨʘʩʪʷʞʝʥʠʷ (ʧʦʯʪʠ ʯʪʦ). 

 ɸʥʘʣʦʛʠʯʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʩʪʝʧʝʥʠ 4 ʠ 0,25, ʠʥʪʝʨʧʨʝʪʠʨʫʷ ʠʭ 

ʢʘʢ4A = ʙʦʣʝʝ ʯʝʤ ʙʦʣʝʝ A, ʪ. ʝ. ( )AA
2

ʯʝʤ ʙʦʣʝʝ=  ʠ ʪ.ʜ. ʆʧʝʨʘʮʠʠ ʫʧʣʦʪʥʝʥʠʷ 

ʠ ʨʘʩʪʷʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʫʯʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʢʦʨʨʝʢʮʠʠ 

ʪʝʨʤ ʠ ʜʨ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ 

ɼʣʷ ʥʝʯʝʪʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ ʢʦʪʦʨʦʡ 

ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ɛA(x), ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʵʣʝʤʝʥʪʳ E (ʤʳ ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʧʨʠʤʝʨʘʭ 

ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ). ɽʩʣʠ E ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʫʧʦʨʷʜʦʯʝʥʦ, ʪʦ ʵʪʦʪ ʧʦʨʷʜʦʢ 

ʞʝʣʘʪʝʣʴʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ. ʊʘʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʝʣʘʝʪ ʥʘʛʣʷʜʥʳʤʠ ʧʨʦʩʪʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʝʯʝʪʢʠʤʠ 

ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩ. 1-3. ʅʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ 

ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʯʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʯʝʪʢʦʤʫ ʧʦʜʤʥʦʞʝʩʪʚʫ A ʠ, ʝʩʣʠ 

ʛʦʚʦʨʠʪʴ ʪʦʯʥʦ, ʠʟʦʙʨʘʞʘʝʪ ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ  ɸ ʠ ʚʩʝʭ ʥʝʯʝʪʢʠʭ 

ʧʦʜʤʥʦʞʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ A. 

 ʅʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ ï ʜʘʥʳ A, AAÆ , AAÇ . 
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ʈʠʩ.1-3. ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘʜ ʥʝʯʝʪʢʠʤʠ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ 

 

ʇʨʠʤʝʨ 1-6. ʇʫʩʪʴ ɸ ï ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ çʦʪ 5 ʜʦ 8è ʠ ɺ ï ʥʝʯʝʪʢʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ çʦʢʦʣʦ 4è ʟʘʜʘʥʳ ʥʘ ʨʠʩ.1-4. ʅʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ 

ʧʝʨʝʩʝʯʝʥʠʝ, ʦʙʲʝʜʠʥʝʥʠʝ ʠ ʜʦʧʦʣʥʝʥʠʝ ʤʥʦʞʝʩʪʚ. 
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ʦʜʥʦʚʨʝʤʝʥʥʦ

ʥʘʠʤʝʥɹ ʝhʝ  

ʈʠʩ.1-4. ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘʜ ʥʝʯʝʪʢʠʤʠ ʤʥʦʞʝʩʪʚʘʤʠ 

 

ʇʨʠʤʝʨ 1-7. ʇʫʩʪʴ RX = , ʛʜʝ Rï ʧʦʜʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʪʦ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ çʙʣʠʟʢʠʭ ʯʠʩʣʫ 7è, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʠʜʘ 
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ʇʨʠʤʝʨ 1-8. ʇʫʩʪʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʤʦʨʝ ʟʘʜʘʥʘ 

ʧʦʜʤʥʦʞʝʩʪʚʦʤ{ }ooX 25,....15= . ɺʳʨʘʟʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʝʯʝʪʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚ 

ʦʮʝʥʢʫ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʤʦʨʝ. 

ʇʝʨʚʳʡ ʦʪʜʳʭʘʶʱʠʡ, ʣʫʯʰʝ ʚʩʝʛʦ ʯʫʚʩʪʚʫʶʱʠʡ ʩʝʙʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʉ021 , ʦʧʨʝʜʝʣʠʣ ʜʣʷ ʩʝʙʷ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ: 

25
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75,0

23

8,0

22

9,0

21

1

20

95,0

19

8,0

18

5,0

17

3,0

15

1,0
+++++++++=A . 

          ɺʪʦʨʦʡ ʦʪʜʳʭʘʶʱʠʡ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʡ ʪʝʤʧʝʨʘʪʫʨʫ ʉ020 , ʦʧʨʝʜʝʣʠʣ 

ʜʣʷ ʩʝʙʷ ʩʣʝʜʫʶʱʝʝ: 

25

7,0

24

75,0

23

8,0

22

85,0

21

9,0

20

1

19

9,0

18

7,0

16

2,0

15

1,0
+++++++++=B . 

ʉ ʧʦʤʦʱʴʶ ʥʝʯʝʪʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚ BAʠ  ʧʦʢʘʟʘʥʦ ʥʝʪʦʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʫʧʘʥʠʷ ʚ ʤʦʨʝ.  

ʉʚʦʡʩʪʚʘ ʦʧʝʨʘʮʠʡ ʧʝʨʝʩʝʯʝʥʠʷ ž ʠ ʦʙʲʝʜʠʥʝʥʠʷ . 

ʇʫʩʪʴ  ɸ, ɺ ʠ ʉ ï ʥʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ. ʀʤ ʩʚʦʡʩʪʚʝʥʥʦ ʩʣʝʜʫʶʱʝʝ: 

1)                             ï ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ; 

2)           ï ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ; 

3)                                   ï ʠʜʝʤʧʦʪʝʥʪʥʦʩʪʴ; 

4)  ï ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʴ; 

5) , ʛʜʝ  ï ʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ, ʪ.ʝ.  

  

6) ,  ʛʜʝ ɽ ï ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ; 

  

7)                          ï ʪʝʦʨʝʤʳ ʜʝ ʄʦʨʛʘʥʘ 
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ɿʘʤʝʯʘʥʠʝ. ɺʚʝʜʝʥʥʳʝ ʚʳʰʝ ʦʧʝʨʘʮʠʠ (ʧʝʨʝʩʝʯʝʥʠʝ ʠ ʦʙʲʝʜʠʥʝʥʠʝ) ʥʘʜ 

ʥʝʯʝʪʢʠʤʠ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʝʨʘʮʠʡ max ʠ min. 

ɺ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʦʙʱʝʥʥʳʭ, ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʧʝʨʝʩʝʯʝʥʠʷ, ʦʙʲʝʜʠʥʝʥʠʷ ʠ 

ʜʦʧʦʣʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʯʝʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʤʳʩʣʦʚʳʝ ʦʪʪʝʥʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʩʚʷʟʦʢ "ʠ", "ʠʣʠ", "ʥʝ".  

 

1.3. ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ. ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ. ʅʝʯʝʪʢʠʝ ʯʠʩʣʘ 

 

 ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʣʦʚ 

ʠʣʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʥʝʢʦʪʦʨʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʇʦʥʷʪʠʝ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʝʯʝʪʢʦʤ ʣʦʛʠʯʝʩʢʦʤ 

ʚʳʚʦʜʝ ʠ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ. 

ʌʦʨʤʘʣʴʥʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʧʷʪʝʨʢʦʡ: 

MGETx ,,,, , 

ʛʜʝ  ʭ ï ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ; T ï ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ 

ʟʘʜʘʝʪʩʷ ʥʝʯʝʪʢʠʤ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ ɽ; G ï 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʧʦʨʦʞʜʘʶʱʠʝ ʥʘʟʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ 

ʟʘʜʘʶʱʠʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʠʭ ʪʝʨʤʦʚ; ʄ ï ʩʝʤʘʥʪʠʯʝʩʢʠʝ 

ʧʨʘʚʠʣʘ, ʟʘʜʘʶʱʠʝ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʠʭ 

ʪʝʨʤʦʚ.  

ʇʨʠʤʝʨ 1-9. ʈʘʩʩʤʦʪʨʝʪʴ ʩ ʧʦʤʦʱʴʶ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ u 

çʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʦʤʥʘʪʝè.  

 ʊʝʤʧʝʨʘʪʫʨʫ ʚ ʢʦʤʥʘʪʝ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ɽ ʩ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦʤ ʊ ={çʭʦʣʦʜʥʦè, çʢʦʤʬʦʨʪʥʦè, çʞʘʨʢʦè} ʩ 

ʪʘʢʠʤʠ, ʥʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ: 
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 ʉʠʥʪʘʢʩʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ G  ʧʦʨʦʞʜʘʶʪ ʥʦʚʳʝ ʪʝʨʤʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʥʪʠʬʠʢʘʪʦʨʦʚ: ʥʝ, ʦʯʝʥʴ, ʙʦʣʝʝ-ʤʝʥʝʝ ʠ ʪ.ʜ. 

ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʄ, ʟʘʜʘʥʳ ʚ ʪʘʙʣ.1-1. 

 

 

 

ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ  ʚʳʩʢʘʟʳʚʘʥʠʡ ʦ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ ʣʠʪʝʨʘʪʫʨʝ: 

1. ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ɸ 

ʧʨʠʧʠʩʳʚʘʝʪ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʭÍʍ ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʥʝʯʝʪʥʦʤʫ 

ʧʦʜʤʥʦʞʝʩʪʚʫ ɸ [4]. 

2. ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʵʣʝʤʝʥʪʦʚ x ʧʦʜʤʥʦʞʝʩʪʚʫ ɸ. 

ʊʘʙʣʠʮʘ 1-1.                            ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ 

ʂʚʘʥʪʠʬʠʢʘʪʦʨ ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

t 

ʅʝ t (ʥʝ ʪʝʧʣʦ) 

ʆʯʝʥʴ t (ʦʯʝʥʴ ʪʝʧʣʦ) 

ɹʦʣʝʝ-ʤʝʥʝʝ t (ʙʦʣʝʝ-ʤʝʥʝʝ ʪʝʧʣʦ) 

()ʭtɛ  

()ʭtɛ1ɛ -=  

()( )2ɛɛ ʭt=  

)(ɛɛ ʭt=  

  

3. ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʪʝʨʤʳ. ʏʠʩʣʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ï ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ ʭ Í ʍ. 

4. ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʝ ʥʝʯʝʪʢʠʭ  ʧʦʜʤʥʦʞʝʩʪʚ. 
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ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʪʥʳʭ 

ʜʘʥʥʳʭ.  

ʇʨʠʤʝʨ 1-10. ʇʦʩʪʨʦʠʪʴ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ çʥʠʟʢʠʡè, 

çʩʨʝʜʥʠʡè, çʚʳʩʦʢʠʡè, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʝʨʝʤʝʥʥʦʡ 

çʨʦʩʪ ʤʫʞʯʠʥʳè [6]. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʷʪʠ ʵʢʩʧʝʨʪʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ.1-2. 

ʊʘʙʣʠʮʘ 1-2.                                        ʈʦʩʪ ʤʫʞʯʠʥʳ 

 ʊʝʨʤ [160, 

165) 

(165, 

170) 

(170, 

175) 

(175, 

180) 

(180, 

185) 

(185, 

190) 

(190, 

195) 

(195, 

200]+ 

ʕʢʩʧʝʨʪ 1 ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ 

ɺʳʩʦʢʠʡ 

1 

0 

0 

1 

0 

0 

1 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 
ʕʢʩʧʝʨʪ 2 ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ 

ɺʳʩʦʢʠʡ 

1 

  0 

0 

1 

  0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0

1 ʕʢʩʧʝʨʪ 3 ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ 

ɺʳʩʦʢʠʡ 

1 

 0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

1 

0 

0 

1 

0 

0 

1 ʕʢʩʧʝʨʪ 4 ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ 

ɺʳʩʦʢʠʡ 

1 

 0 

0 

1 

 0 

0 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

1 ʕʢʩʧʝʨʪ 5 ʅʠʟʢʠʡ 

ʉʨʝʜʥʠʡ 

ɺʳʩʦʢʠʡ 

1 

 0 

0 

1 

1 

0 

0 

1 

0 

0 

1 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1  

 ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʪʥʳʭ ʤʥʝʥʠʡ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ.1-3. ɻʨʘʬʠʢʠ 

ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.1-5.  

ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʳʚʘʶʪ ʥʝʯʝʪʢʠʝ 

ʧʦʜʤʥʦʞʝʩʪʚʘ ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ x ʥʝʯʝʪʢʦʤʫ 

ʧʦʜʤʥʦʞʝʩʪʚʫ, ʥʘʟʳʚʘʝʤʦʤʫ ʚ ʬʦʨʤʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ [0, 1].  

ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʝʨʝʢʨʳʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʵʪʠ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʩʦʦʙʱʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʪʝʧʝʥʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʪʝʨʤʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʥʫʣʷ.                                                         

ʊʘʙʣʠʮʘ 1-3.                      ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʪʥʳʭ ʤʥʝʥʠʡ                       

ʊʝʨʤ 160-165 165-170 170-175 175-180 180-185 185-190 190-195 195-200 

ʅʠʟʢʠʡ 5 4 3 0 0 0 0 0 
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1 0,8 0,6 0 0 0 0 0 

ʉʨʝʜʥʠʡ 0 2 4 5 3 2 0 0 

0 0,4 0,8 1 0,6 0,4 0 0 

ɺʳʩʦʢʠʡ 0 0 0 1 2 4 5 5 

0 0 0 0,2 0,4 0,8 1 1 

 

         

160 165 170 175 180 185 190 195 200

0

0.5

1.0

ɛ

ʈʦʩʪ ʤʫʞʯʠʥr , ʩʤ

ʅʠʟʢʠʡ

ʉʨʝʜʥʠʡ

ɺr ʩʦʢʠʡ

 

ʈʠʩ. 1-5. ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ 

            ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʙʳʚʘʶʪ ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1-4. 

ʊʘʙʣʠʮʘ 1-4                               ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʌʇ ɻʨʘʬʠʢ ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ 
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PS. ʉʠʥʛʣʝʪʦʥ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: ʦʜʥʦʵʣʝʤʝʥʪʥʦʝ ʤʥʦʞʝʩʪʚʦ; 

ʦʜʠʥʦʯʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ; ʫʥʠʤʦʜʘʣʴʥʦʝ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʥʘ 

ʦʜʥʦʤ ExÍ ; ʯʝʪʢʘʷ ʧʘʨʘ ()( )xxɛ, , ʛʜʝ () 1ɛ =x . 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʅʘ ʨʠʩ.1-6  ʧʦʢʘʟʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.  

                          

ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ

ʣʠʥʝʡʥr ʝʣʠʥʝʡʥr ʝ ʥʝʣʠʥʝʡʥr ʝ

ʂʫʩʦʯʥʦ-ʣʠʥʝʡʥr ʝ ʪʨʝʫʛʦʣɹʥr ʝ ʪʨʘʧʝʮʝʠʜʘʣɹʥr ʝ

ʧʦʣʠʥʦʤʠʘʣɹʥr ʝ ʩʠʛʤʦʠʜʘʣɹʥr ʝ ʛʘʫʩʩʦʚʩʢʠʝ

ʧʠ-ʦʙʨʘʟʥr ʝ

ʉʠʛʤʦʠʜʘʣɹʥr ʝ 

ʦʜʠʥʘʨʥr ʝ

ʉʠʛʤʦʠʜʘʣɹʥr ʝ 

ʜʚʦʡʥr ʝ

ʇʨʦʠʟʚʝʜʝʥʠʝ 

ʩʠʛʤʦʠʜʘʣɹʥr ʭ 

ʌʇ

ʩʠʤʤʝʪʨʠʯʥr ʝ ʜʚʦʡʥr ʝ
ʆʙʦʙɦ ʝʥʥr ʝ 

ʢʦʣʦʢʦʦʙʨʘʟʥr ʝ

 

ʈʠʩ. 1-6. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʂʦʣʦʢʦʣʦʦʙʨʘʟʥʘʷ ʬʫʥʢʮʠʷ (ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʬʫʥʢʮʠʠ ʢʣʘʩʩʘ p 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʤʝʝʪ ʚʠʜ 
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 ʛʜʝ x ï ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʣʘʩʩʘ p; mï ʟʥʘʯʝʥʠʝ ʥʝʯʝʪʢʦʡ 

ʧʝʨʝʤʝʥʥʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʤʘʪʦʞʠʜʘʥʠʝ); sï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(ʉʂʆ) ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  (ʤʘʪʦʞʠʜʘʥʠʷ). 

ʅʝʯʝʪʢʠʝ ʯʠʩʣʘ 

          ʅʝʯʝʪʢʠʝ ʯʠʩʣʘ ï ʥʝʯʝʪʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘ ʯʠʩʣʦʚʦʡ 

ʦʩʠ, ʪ.ʝ. ʥʝʯʝʪʢʦʝ ʯʠʩʣʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ɸ ʥʘ 

ʤʥʦʞʝʩʪʚʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʩ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ Õɸ(ʭ) Í [0,1], 

ʛʜʝ ʭ Í ɸ.  ʅʝʯʝʪʢʦʝ ʯʠʩʣʦ ɸ ʥʦʨʤʘʣʴʥʦ, ʝʩʣʠ max Õɸ(ʭ) = 1. 

 ʇʨʠʤʝʨ 1-11. ʇʫʩʪʴ ʫʥʠʚʝʨʩʫʤ ɽ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

ɿʘʜʘʪʴ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ɸ, ʦʙʦʟʥʘʯʘʶʱʝʝ ʤʥʦʞʝʩʪʚʦ ʯʠʩʝʣ, ʙʣʠʟʢʠʭ ʢ 

10 ʘʥʘʣʠʪʠʯʝʩʢʠ.  

           ɺʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʧʦʜʤʥʦʞʝʩʪʚʦ ɸ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠ:                                                                                  

                                    Õɸ(ʭ) = (1 + |ʭ ï 10|n)-1 , ʛʜʝ n Í Õɸ(ʭ), 

ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ n ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʙʣʠʟʦʩʪʠ ʢ 10. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʯʠʩʝʣ çʦʯʝʥʴ ʙʣʠʟʢʠʭ ʢ 10è ʤʦʞʥʦ 

ʧʦʣʦʞʠʪʴ n = 4; ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʯʠʩʝʣ, ʥʝ ʦʯʝʥʴ ʙʣʠʟʢʠʭ ʦʪ 10, n = 1.   

1.4. ʌʘʟʟʠʬʠʢʘʮʠʷ. ʉʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʦʡ ʦʧʝʨʠʨʫʝʪ ʥʝʯʝʪʢʠʤʠ 

ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ. ɺ ʟʘʜʘʯʘʭ ʫʧʨʘʚʣʝʥʠʷ  ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ 

ʬʘʟʟʠʬʠʢʘʮʠʠ ʥʘ ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ. ɹʣʦʢ ʬʘʟʟʠʬʠʢʘʮʠʠ ʩʦʜʝʨʞʠʪ ʦʪ ʦʜʥʦʛʦ 

ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʝʨʤ-ʤʥʦʞʝʩʪʚ. ʇʦʵʪʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʟʥʘʯʝʥʠʶ( ) XxxxX
T

n Í= ,..., 21 ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʙʣʦʢʘ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ  ʬʘʟʟʠʬʠʢʘʮʠʷ ʙʫʜʝʪ ʩʦʧʦʩʪʘʚʣʝʥʦ ʥʝʯʝʪʢʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ
nXXXXA ³³³=Ì¡ ....21
. ʇʝʨʝʤʝʥʥʳʤ ʩʠʛʥʘʣʦʤ ʙʣʦʢʘ 

ʬʘʟʟʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʥʠʤʦʜʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʩʠʥʛʣʝʪʦʥ), 

ʢʦʪʦʨʘʷ ʩʠʥʭʨʦʥʥʦ ʩ ʚʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʦʨʤʠʨʦʚʘʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʝʨʝʩʝʢʘʷ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ. 
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ʌʘʟʟʠʬʠʢʘʮʠʷ ʥʘ ʩʠʥʛʣʝʪʦʥʦʡ ʙʘʟʝ (ʦʧʝʨʘʮʠʷ ʧʝʨʝʚʦʜʘ ʯʝʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʥʝʯʝʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ) ʚ ʩʣʫʯʘʝ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʫʝʪ ʥʝʯʝʪʢʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ 
nXXXXA ³³³=Ì¡ ....21
 ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʦʧʝʨʘʮʠʝʡ 

ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʚ ʙʣʦʢʝ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʷ.  ʏʠʩʣʦ ʪʝʨʤ ʦʪʜʝʣʴʥʦʛʦ 

ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʝʪʩʷ ʦʪ 3 ʜʦ 11 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʩʠʛʥʘʣʘ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʪʝʨʤ ʚʦʟʤʦʞʥʦ ʚʢʣʶʯʝʥʠʝʤ ʢʚʘʥʪʠʬʠʢʘʪʦʨʦʚ: 

ʅɽ, ʆʏɽʅʔ, ɹʆʃɽɽ-ʄɽʅɽɽ. ʍʘʨʘʢʪʝʨ ʪʝʨʤ ʟʘʜʘʶʪʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ 

ʧʨʘʚʠʣʘʤʠ, ʘ ʩʤʳʩʣ ï ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ.  

ʌʘʟʟʠʬʠʢʘʪʦʨ ʥʝʯʝʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʧʨʝʦʙʨʘʟʫʝʪ ʯʝʪʢʫʶ ʚʭʦʜʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʥʝʯʝʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʬʦʨʤʠʨʫʝʪ ʥʝʯʝʪʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ). 

ʌʦʨʤʠʨʦʚʘʥʠʷ ʥʝʯʝʪʢʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʥʘ ʚʳʭʦʜʝ ʬʘʟʟʠʬʠʢʘʪʦʨʘ 

ʚʳʧʦʣʥʷʝʪʩʷ: 

ï ʥʘ ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ, ʛʜʝ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʨʘʩʧʦʣʦʛʘʝʪʩʷ ʚ 

ʥʦʨʤʠʨʦʚʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ ʤʠʥʫʩ ʝʜʠʥʠʮʳ ʜʦ ʧʣʶʩ ʝʜʠʥʠʮʳ; 

ï ʥʘ ʥʝʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ, ʛʜʝ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʨʘʩʧʦʣʦʛʘʝʪʩʷ ʚ 

ʥʦʨʤʠʨʦʚʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ ʤʠʥʫʩ ʝʜʠʥʠʮʳ ʜʦ ʧʣʶʩ ʝʜʠʥʠʮʳ ʠ ʩʠʥʛʣʝʪʦʥ 

ʟʘʤʝʥʷʝʪʩʷ ʪʨʝʫʛʦʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ; 

ï  ʥʘ ʙʘʟʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʧʝʨʝʩʯʝʪʘ ʚʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʝʨʤ-

ʤʥʦʞʝʩʪʚʘ ʩ ʦʩʥʦʚʘʥʠʝʤ ʨʘʚʥʳʤ ʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʠʥʪʝʨʚʘʣʫ 0é+1 [7]; 

         ï ʥʘ ʙʘʟʝ ʟʘʤʝʥʳ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʩʠʛʤʦʠʜʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʝʪʴʶ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ [5]. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʬʘʟʟʠʬʠʢʘʮʠʠ 

ʌʘʟʟʠʬʠʢʘʮʠʷ ʥʘ ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ ʩ ʦʩʥʦʚʘʥʠʝʤ ʪʝʨʤ-

ʤʥʦʞʝʩʪʚʘ ʚ ʥʦʨʤʠʨʦʚʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ -1é+1 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʯʝʪʢʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʥʘ ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʤʦʜʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʩʠʥʛʣʝʪʦʥ), ʢʦʪʦʨʳʡ 

ʞʝʩʪʢʦ ʩʚʷʟʘʥ ʩ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ɼʣʷ ʩʣʫʯʘʷ ʜʚʫʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʟʘʜʘʜʠʤʩʷ ʩʣʝʜʫʶʱʠʤʠ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦʤ 

ʉʪʝʧʝʥʠ  ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ 1x  ʧʦʩʣʝ ʬʘʟʟʠʬʠʢʘʮʠʠ  
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ʌʘʟʟʠʬʠʢʘʮʠʷ ʥʘ ʥʝʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ ʩ ʦʩʥʦʚʘʥʠʝʤ ʪʝʨʤ-

ʤʥʦʞʝʩʪʚʘ ʚ ʥʦʨʤʠʨʦʚʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ -1é+1 

 

 ʅʘ ʨʠʩ. 1-8 ʧʨʠʚʝʜʝʥʘ ʠʣʣʶʩʪʨʘʮʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʄʘʤʜʘʥʠ, ʛʜʝ ʬʘʟʟʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ ʥʝ 

ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ. ʉʠʥʛʣʝʪʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʫʛʦʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ 
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ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 2
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1 AAAA , ʢʦʪʦʨʳʝ ʩʠʥʭʨʦʥʥʦ ʧʝʨʝʤʝʱʘʶʪʩʷ ʩ 

ʯʝʪʢʠʤʠ ʚʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ.  
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ʈʠʩ.1-8. ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʄʘʤʜʘʥʠ, 

ʛʜʝ ʬʘʟʟʠʬʠʢʘʮʠʷ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʥʝʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ. 

 

ʌʘʟʟʠʬʠʢʘʮʠʷ ʥʘ ʙʘʟʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʧʝʨʝʩʯʝʪʘ ʚʭʦʜʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʩ ʦʩʥʦʚʘʥʠʝʤ ʨʘʚʥʳʤ ʥʦʨʤʠʨʦʚʘʥʥʦʤʫ 

ʠʥʪʝʨʚʘʣʫ 0é+1  

 ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʯʝʪʢʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʧʨʦʧʦʨʮʠʷ, 

ʧʝʨʝʩʯʠʪʳʚʘʶʱʘʷ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʣʝʤʝʥʪ []10,u Í*  ʩʦʛʣʘʩʥʦ ʨʠʩ.1-9, ʛʜʝ ʦʯʝʚʠʜʥʘ 

ʩʣʝʜʫʶʱʘʷ ʧʨʦʧʦʨʮʠʷ [7] 
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( )
( )001
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xxxx iiii . 

ʥix ʚix*

ix ix
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ʈʠʩ.1-9. ʂ ʚʦʧʨʦʩʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʧʦʨʮʠʠ ʧʝʨʝʩʯʝʪʘ ʚʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
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ʊʦʛʜʘ 

( )
( )ii

ii

xx

xx
u

ʥʚ

ʥ

-

-
=

*

* ,                                           (1-1) 

ʛʜʝ *ix  ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ; 

       
ixʚï ʝʜʠʥʠʯʥʳʡ (ʚʝʨʭʥʠʡ) ʫʨʦʚʝʥʴ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

      
ixʥ ï ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

        *u ï ʵʣʝʤʝʥʪ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʚʭʦʜʥʦʤʫ ʧʘʨʘʤʝʪʨʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩ 

ʦʩʥʦʚʘʥʠʝʤ, ʨʘʚʥʳʤ ʥʦʨʤʠʨʦʚʘʥʥʦʤʫ ʠʥʪʝʨʚʘʣʫ.  

ʅʘ ʨʠʩ.1-10 ʧʨʠʚʝʜʝʥʦ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʠʟ ʧʷʪʠ ʪʝʨʤ ʩ ʦʜʥʠʤ 

ʦʩʥʦʚʘʥʠʝʤ. 

u

()um

5,0

0
1

ʅ

ɺʉʅʉ ʉ ɺ
1

 

ʈʠʩ.1-10. ɻʨʘʬʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʪʝʨʤ-ʤʥʦʞʝʩʪʚ ʩ ʦʜʥʠʤ ʦʩʥʦʚʘʥʠʝʤ: ʅ ï ʥʠʟʢʠʡ; 

ʅʉ ï ʥʠʞʝ ʩʨʝʜʥʝʛʦ; ʉ ï ʩʨʝʜʥʠʡ; ɺʉ ï ʚʳʰʝ ʩʨʝʜʥʝʛʦ; ɺ ï ʚʳʩʦʢʠʡ 

 

ɿʘʧʠʰʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ (ʩʤ. ʨʠʩ.1-10), 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʢʦʦʨʜʠʥʘʪʘʤʠ (11,mu ) ʠ (22 ,mu ), ʢʦʪʦʨʳʝ ʟʘʣʦʞʝʥʳ ʚ 

ʫʨʘʚʥʝʥʠʠ ʧʨʷʤʦʡ 

()
( )[ ]

( )12

122112 ɛɛɛɛ
ɛ

uu

uuu
u

-

-+-
= . 

ʊʦʛʜʘ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʪʝʨʤ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʙʫʜʫʪ ʠʤʝʪʴ 

ʚʠʜ: 
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ʇʝʨʝʭʦʜ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ 

()uTɛ  ʢ ʬʫʥʢʮʠʷʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ()xTɛ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ (1-1).  

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ()uTɛ  ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʝʨʘʮʠʝʡ ʚʦʟʚʝʜʝʥʠʷ ʚ ʩʪʝʧʝʥʴ: 

()[ ]Cuɛ , ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʩʞʘʪʠʷ ʠ ʨʘʩʪʷʞʝʥʠʷ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʨʝʟʢʘ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ.1-11. ʂʦʵʬʬʠʮʠʝʥʪ ʉ ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʘʞʥʦʩʪʠ. ʇʨʠ ʨʘʟʣʠʯʥʦʤ ʯʠʩʣʝ ʪʝʨʤʦʚ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʪʨʝʫʛʦʣʴʥʳʤʠ ʪʝʨʤʘʤʠ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʨʘʚʠʣ: 

ï ʦʩʥʦʚʘʥʠʝʤ ʪʨʝʫʛʦʣʴʥʠʢʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʫʤ { }1,0 -= ii LU , ʛʜʝ 
iLï 

ʮʝʣʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʫ ʪʝʨʤʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʧʝʨʝʤʝʥʥʦʡ; 

ï ʪʝʨʤʳ ʥʫʤʝʨʫʶʪʩʷ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ ʦʪ 1 ʜʦ 
iL ; 
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ʈʠʩ.1-11. ɺʣʠʷʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ 

ʥʘ ʣʠʥʝʡʥʫʶ ʬʫʥʢʮʠʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ï ʚʝʨʰʠʥʘ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ ʪʝʨʤʘ. 

ɼʠʘʧʘʟʦʥ [ ]ii xx ʚʥ,  ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
ix  ʦʪʦʙʨʘʞʘʶʪ ʥʘ 

ʫʥʠʚʝʨʩʫʤ { }1,0 -= ii LU . ʇʝʨʝʩʯʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ [ ]iii xxx ʚʥ,Í*  ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʣʝʤʝʥʪ [ ]1,0 -Í* ii Lu  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʧʦʨʮʠʝʡ 

( )
( )

( )
*
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=

-

-

i

ii

i

ii

u

xx

L

xx ʥʥʚ

1
, 

ʠʟ ʢʦʪʦʨʦʡ ʧʦʣʫʯʠʤ 

( )( )
( )ii

iii

xx

xxL
u

ʥʚ

ʥ1

-

--
=

*

* . 

ʌʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʘ ʩ ʥʦʤʝʨʦʤ j, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ. 1-12, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʪʦʯʢʠ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ:  

[] [ ] [ ]10,ʧʨʠ0,11,0 -Í- ii LuLʠ ; 

[ ] [ ] [ ]10,ʧʨʠ1,10,0 -Í- jujʠ  ʠ [ ] [ ] [ ] 1,2ʜʣʷ11,-jʧʨʠ0,11,1 -=-Í-- iii LjLuLʠj ; 

[] [ ] [ ] iʜʣʷ10,ʧʨʠ1,10,0 LjLuLʠ ii =-Í- . 
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ʈʠʩ.1-12. ʂ ʧʦʩʪʨʦʝʥʠʶ j -ʳʭ ʪʝʨʤ ʩ ʦʜʥʠʤ ʦʩʥʦʚʘʥʠʝʤ 

ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʝ ʜʣʷ *u , ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʪʦʯʢʠ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʧʦʣʫʯʠʤ 
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ʅʘʡʜʝʤ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʪʝʨʤʦʚ (7=iL ), ʛʨʘʬʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ (ʩʤ. ʨʠʩ.1-12) 
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() [ ]6,0,
6

ɛ7 Í= u
u

u . 

ʇʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ  ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʯ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ.  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʪʨʝʫʛʦʣʴʥʳʝ, ʩʠʤʤʝʪʨʠʯʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʙʩʮʠʩʩʳ 5,0=u  ʥʘ ʝʜʠʥʦʤ ʫʥʠʚʝʨʩʫʤʝ {}1,0=U , ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ ʚʠʜʝ: 

()( ),1ɛ1 uu -=     () uu =2ɛ ,  10 ¢¢u . 

 

ʌʘʟʟʠʬʠʢʘʮʠʷ ʥʘ ʙʘʟʝ ʟʘʤʝʥʳ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʩʠʛʤʦʠʜʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʝʪʴʶ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ 

 ʇʦʩʪʨʦʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʬʦʨʤ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʥʥʦʩʪʠ 

(ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʘʷ, ʬʫʥʢʮʠʷ ɻʘʫʩʩʘ, ʩʠʛʤʦʠʜʥʳʝ ʠ ʪ.ʜ.) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʝʪʠ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʘʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʚʥʝʰʥʝʡ 

ʩʭʦʜʠʤʦʩʪʠ. 

 ʈʘʩʩʤʦʪʨʠʤ ʨʝʘʣʠʟʘʮʠʶ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʬʘʟʟʠʬʠʢʘʪʦʨʘ ʜʣʷ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ çʪʝʤʧʝʨʘʪʫʨʘè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʀʅʉ). ʇʦʜ  x ʧʦʥʠʤʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʦʪʢʣʦʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʦʮʝʩʩ ʬʘʟʟʠʬʠʢʘʮʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʳ, 

ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʀʅʉ. ʇʫʩʪʴ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʪʝʨʤ: 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʨʝʜʥʷʷ (ʆʉ), ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʤʘʣʘʷ (ʆʄ), ʥʦʨʤʘ (ʅ), 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʤʘʣʘʷ (ʇʄ), ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʨʝʜʥʷʷ (ʇʉ). ʀʅʉ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʚʦʩʝʤʴ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ ʩ ʩʠʛʤʦʠʜʘʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ 

ʘʢʪʠʚʘʮʠʠ ʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.13, ʛʜʝ ʚʳʭʦʜʳ 
54321 y,,,,ʫ yyy  ʝʩʪʴ ʪʝʨʤʳ 

ʬʘʟʟʠʬʠʢʘʪʦʨʘ: ʆʉ, ʆʄ, ʅ, ʇʄ, ʇʉ. ʋʟʣʳ ʩʦ ʟʥʘʢʦʤ + ʩʫʤʤʠʨʫʶʪ ʩʠʛʥʘʣʳ 

ʚʭʦʜʦʚ ʥʝʡʨʦʥʦʚ, ʘ ʫʟʣʳ ʩ ʩʠʤʚʦʣʦʤ f  ʨʝʘʣʠʟʫʶʪ ʠʭ ʩʠʛʤʦʠʜʘʣʴʥʳʝ 

ʬʫʥʢʮʠʠ. ʉʝʪʴ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʨʠ ʥʝʡʨʦʥʘ ʩ ʝʜʠʥʠʯʥʦʡ 

ʘʢʪʠʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʝʡ (ʩʫʤʤʘʪʦʨ). 
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ʈʠʩ.1-13. ʅʝʡʨʦʩʝʪʝʚʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʷʪʠ ʪʝʨʤ ʬʘʟʟʠʬʠʢʘʪʦʨʘ 

ɺr ʭʦʜʳ ʩʪʘʥʜʘʨʪʥʦʡ ʅʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

( )( )11

1
exp1

1
ʆʉ

cwxw
y

+-+
== ; 

( )( ) ( )( )3322

2
exp1

1

exp1

1
ʆʄ

ʩc
wxwwxw

y
--+

-
+-+

== ; 

( )( ) ( )( )5544

3
exp1

1

exp1

1
ʅ

ʩc
wxwwxw

y
--+

-
+-+

== ; 

( )( ) ( )( )7766

4
exp1

1

exp1

1
ʇʄ

ʩc
wxwwxw

y
--+

-
+-+

== ; 

( )( )88

5
exp1

1
ʇʉ

cwxw
y

--+
== , 

ʛʜʝ 
ciw ï ʧʘʨʘʤʝʪʨʳ ʩʤʝʱʝʥʠʷ ʩʠʛʤʦʠʜʘʣʴʥʳʭ ʌʇ; 

       -iw ʚʝʩ ʩʫʤʤʘʨʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʩʠʛʤʦʠʜʘʣʴʥʳʭ ʬʫʥʢʮʠʡ. 

ɺʳʭʦʜʳ ʩʝʪʠ ʝʩʪʴ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʤ. 

ɽʩʣʠ ʩʠʛʥʘʣʘ ʚʭʦʜʘ ʥʝʪ, ʪʦ ʪʝʨʤʳ ʬʘʟʟʠʬʠʢʘʪʦʨʘ ʥʝʘʢʪʠʚʠʟʠʨʦʚʘʥʳ ʠ 

ʧʨʦʝʢʮʠʠ ʚʳʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ ʨʘʚʥʳ ʥʫʣʶ ʠʣʠ (ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʚʳʭʦʜʘ 

ʬʘʟʟʠʬʠʢʘʪʦʨʘ ʨʘʚʥʦ ʥʫʣʶ). ɸʥʘʣʦʛʠʯʥʦ ʩʪʨʦʠʪʩʷ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʦʜʫʣʴ ʜʣʷ 

ʣʶʙʦʛʦ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʬʘʟʟʠʬʠʢʘʪʦʨʘ. ʇʫʪʝʤ ʧʦʜʩʪʨʦʡʢʠ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʅʉ ʬʦʨʤʠʨʫʝʪ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʪʝʨʤʳ) 

ʬʘʟʟʠʬʠʢʘʪʦʨʘ. 
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1.5. ʈʘʩʰʠʨʝʥʠʝ  ʯʝʪʢʦʡ ʣʦʛʠʢʠ ʀ, ʀʃʀ, ʅɽ 

  

 ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʰʠʨʝʥʠʝ  ʯʝʪʢʠʭ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʀ, ʀʃʀ, ʅɽ ʜʦ 

ʥʝʯʝʪʢʠʭ ʦʧʝʨʘʮʠʡ: T-ʥʦʨʤʘ ʠʣʠ S-ʢʦʥʦʨʤʘ, S-ʥʦʨʤʘ ʠʣʠ T-ʢʦʥʦʨʤʘ, ʠ 

ʜʦʧʦʣʥʝʥʠʝ. ɺ ʥʝʯʝʪʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʯʠʩʣʦ ʩʦʩʪʦʷʥʠʡ ʥʝʦʛʨʘʥʠʯʝʥʥʦ 

ʚʝʣʠʢʦ, ʧʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ ʦʧʠʩʘʪʴ ʵʪʠ ʦʧʝʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮ 

ʠʩʪʠʥʥʦʩʪʠ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʜʚʫʟʥʘʯʥʦʡ ʣʦʛʠʢʠ. 

ʃʦʛʠʢʘ ʀ 

   ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʦʧʝʨʘʪʦʨʫ ʧʝʨʝʩʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚ 

ʢʣʘʩʩʝ ʪʨʝʫʛʦʣʴʥʳʭ T-ʥʦʨʤ ʠ S-ʢʦʥʦʨʤ.  

 ʏʝʪʢʠʡ ʵʣʝʤʝʥʪ ʀ: y = x1 & x2 (ʙʠʥʘʨʥʘʷ ʬʦʨʤʘ); 21 xxy Ø= . 

 

 ʊʨʝʫʛʦʣʴʥʦʡ ʥʦʨʤʦʡ (T-ʥʦʨʤʦʡ) (ʨʘʩʰʠʨʝʥʥʦʡ ʩʚʷʟʢʦʡ ʀ ʥʘʟʳʚʘʝʪʩʷ 

ʜʚʫʤʝʩʪʥʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ T:[0,1]³[0,1]­[0,1], ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ 

ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ 

1. T(0,0) = 0; T(ɛA, 1) = ɛA; T(1,  ɛA) = ɛA     ï ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ;  

2. T(ɛA, ɛB) ¢T(ɛC, ɛD), ʝʩʣʠ ɛA¢ɛC , ɛB¢ɛD ï ʤʦʥʦʪʦʥʥʦʩʪʴ;  

3. T(ɛA , ɛB) = T(ɛB, ɛA)                                 ï ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ;  

4. T(ɛA, T(ɛB, ɛC)) = T (T(ɛA, ɛB), ɛC)        ï ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ;  

ʇʨʦʩʪʳʤ ʩʣʫʯʘʝʤ ʪʨʝʫʛʦʣʴʥʳʭ ʥʦʨʤ ʷʚʣʷʶʪʩʷ: 

     min (ɛA, ɛB) (ʧʝʨʝʩʝʯʝʥʠʝ ʧʦ ɿʘʜʝ); 

ʙ)   ʧʨʦʠʟʚʝʜʝʥʠʝ ɛAĬɛB  (ʫʤʥʦʞʝʥʠʝ ʧʦ ʃʘʨʩʝʥʫ); 

ʩ)    max (0, ɛA + ɛɺ ï1) (ʧʝʨʝʩʝʯʝʥʠʝ ʧʦ ʃʫʢʘʰʝʚʠʯʫ)                                                               

    ʕʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʠʥʠʤʘʶʱʘʷ 

ʟʥʘʯʝʥʠʝ ʚ ʝʜʠʥʠʯʥʦʤ ʠʥʪʝʨʚʘʣʝ [ ]1,0   ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤʠ 

ʚʳʨʘʞʝʥʠʷʤʠ:  
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  ʛʜʝ ; ; ;  

     ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ çʀè ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 

1-14. 
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ʈʠʩ. 1-14. ʈʘʩʰʠʨʝʥʥʳʡ ʵʣʝʤʝʥʪ ʀ (T-ʥʦʨʤʘ): 

ʃʠʥʠʷ MN ï ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʚʭʦʜʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ  

 

ʃʦʛʠʢʘ ʀʃʀ 

ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʦʧʝʨʘʪʦʨʫ ʦʙʲʝʜʠʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚ 

ʢʣʘʩʩʝ ʪʨʝʫʛʦʣʴʥʳʭ S-ʥʦʨʤ ʠ T-ʢʦʥʦʨʤ.  

ʏʝʪʢʠʡ ʵʣʝʤʝʥʪ  ʀʃʀ: 21 xxy Ù=  (ʙʠʥʘʨʥʘʷ ʬʦʨʤʘ).                                   

ʊʨʝʫʛʦʣʴʥʦʡ ʥʦʨʤʦʡ (S-ʥʦʨʤʦʡ) (ʨʘʩʰʠʨʝʥʥʘʷ ʩʚʷʟʢʘ ʀʃʀ) ʥʘʟʳʚʘʝʪʩʷ 

ʜʚʫʤʝʩʪʥʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ S:[0,1] ³ [0,1] ­[0,1], ʩʦ ʩʚʦʡʩʪʚʘʤʠ: 

1. S(1,1) = 1; S(ɛA ,0) = ɛA ; S(0, ɛA) = ɛA ï ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ;  

2. S(ɛA, ɛB ); S(ɛC, ɛD ), ʝʩʣʠ ɛA ²ɛC , ɛB ²ɛD ï ʤʦʥʦʪʦʥʥʦʩʪʴ;  

3. S(ɛA , ɛB ) = S(ɛB , ɛA ) ï ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ;  

4. S(ɛA, S(ɛB , ɛC )) = S(S(ɛA , ɛB ), ɛC ) ï ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ.  

ɺʘʨʠʘʥʪʳ S-ʥʦʨʤ: 

ʘ)    max(ɛA, ɛB)  (ʦʙʲʝʜʠʥʝʥʠʝ ɿʘʜʝ); 

ʙ)      ɛA + ɛB ï ɛAĬ ɛB  (ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʀʃʀ); 

ʩ)      min(1, ɛA + ɛB)  (ʦʙʲʝʜʠʥʝʥʠʝ ʧʦ ʃʫʢʘʰʝʚʠʯʫ).  
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ɻʨʘʬʠʯʝʩʢʦʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʣʝʤʝʥʪʘ çʀʃʀè ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1-15. 
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ʈʠʩ. 1-15. ʈʘʩʰʠʨʝʥʥʳʡ ʵʣʝʤʝʥʪ ʀʃʀ (S-ʥʦʨʤʘ): 

ʃʠʥʠʷ MN ï ʣʠʥʠʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚʭʦʜʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

   ʈʘʩʰʠʨʝʥʠʝ ʵʣʝʤʝʥʪʘ çʀʃʀè ʥʘʟʳʚʘʝʪʩʷ S-ʥʦʨʤʘ.  ʕʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʝ ʚ 

ʝʜʠʥʠʯʥʦʤ ʠʥʪʝʨʚʘʣʝ [ ]1,0  ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ:                                                                             

 

 ʛʜʝ ; ; ; 

ʃʦʛʠʢʘ ʅɽ 

ʏʝʪʢʠʡ ʵʣʝʤʝʥʪ ʅɽ: y =                      

 ʈʘʩʰʠʨʝʥʠʝ ʵʣʝʤʝʥʪʘ çʅɽè (ʥʝʯʝʪʢʦʝ ʦʪʨʠʮʘʥʠʝ) ï ʜʦʧʦʣʥʝʥʠʝ ʠʣʠ 

çʚʳʯʠʪʘʥʠʝ ʠʟ 1è ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʥʘʨʥʫʶ ʦʧʝʨʘʮʠʶ ʦʪʨʠʮʘʥʠʷ ʚ ʥʝʯʝʪʢʦʤ 

ʩʤʳʩʣʝ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʚ ʦʪʚʝʪʝ ʦʮʝʥʢʫ [ ]1,0  ʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1-16. 

ɼʦʧʦʣʥʝʥʠʝ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʦ ʚʩʝʭ ʪʨʝʭ ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʜʠʥʘʢʦʚʦ: 

() ()ʭʭ ɸɸ
ɛ1ɛ -= . 
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()xm

1

x
0  

ʈʠʩ.1-16. ɼʦʧʦʣʥʝʥʠʝ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ɼʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ ʧʝʨʝʩʝʯʝʥʠʝ ʠ ʦʙʲʝʜʠʥʝʥʠʝ. 

ɻʨʫʧʧʘ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (max ï min): 

() () (){ }xxx ɺɸɺɸ ɛ,ɛmaxɛ =Ç ; 

() () (){ }xxx ɺɸɺɸ m,ɛminɛ =Æ  . 

ɻʨʫʧʧʘ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: 

                                           Õɸ  (ʭ) = Õɸ(ʭ) + ÕB(ʭ) ï Õɸ(ʭ)Õɺ(ʭ); 

                                           Õɸ  (ʭ) = Õɸ(ʭ)Ā ÕB(ʭ). 

ɻʨʫʧʧʘ ʦʛʨʘʥʠʯʝʥʠʡ: 

                                              Õɸ (ʭ) = min{1, Õɸ(ʭ) + ÕB(ʭ)};  

                                              Õɸ (ʭ) = max{0, Õɸ(ʭ) + ÕB(ʭ) ï1}. 

ʉʚʷʟʴ ʤʝʞʜʫ ʊ-ʥʦʨʤʳ ʠ S-ʥʦʨʤʳ ʠʣʠ ʨʘʩʰʠʨʝʥʥʳʤʠ ʩʚʷʟʢʘʤʠ ʀ ʠ ʀʃʀ 

( )( ) bʘbʘbʘbʘ

Sʊ

Ö-+=ù
ú

ø
é
ê

è
---= 111 . 

 ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʊ- ʠ S-ʥʦʨʤ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʵʪʠʭ ʥʝʯʝʪʢʠʭ ʦʧʝʨʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʭʦʨʦʰʠʤʠ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. 

1.6. ʅʝʯʝʪʢʠʝ ʦʪʥʦʰʝʥʠʷ. ʆʧʝʨʘʮʠʠ ʩ ʥʝʯʝʪʢʠʤʠ ʤʥʦʞʝʩʪʚʘʤʠ.  

ɼʝʢʘʨʪʦʚʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

 ʅʝʯʝʪʢʠʝ ʦʪʥʦʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʯʝʪʢʠʭ ʚʳʚʦʜʦʚ 

[6]. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʟʥʘʥʠʝ ʵʢʩʧʝʨʪʘ ʦʪʨʘʞʘʝʪ ʥʝʯʝʪʢʦʝ ʧʨʠʯʠʥʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʧʨʝʜʧʦʩʳʣʢʠ A  ʠ ʟʘʢʣʶʯʝʥʠʷ B, ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʯʝʪʢʠʤ 

R . 

BAR ­= , 
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ʛʜʝ R ï ʩʠʣʘ ʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʧʨʝʜʧʦʩʳʣʢʠ A ʠ ʟʘʢʣʶʯʝʥʠʷ B. 

 ʇʦʯʪʠ ʚʩʝ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʶʱʠʝ ʧʨʠʢʣʘʜʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʥʝʯʝʪʢʠʝ ʦʮʝʥʢʠ, ʵʪʦ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝʯʝʪʢʠʭ 

ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʘʚʠʣʘʭ. ʅʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ R ʤʝʞʜʫ ʜʚʫʤʷ 

ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ʍ ʠ Y ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʥʝʯʝʪʢʠʤ ʧʦʜʤʥʦʞʝʩʪʚʦʤ, 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘ ʜʝʢʘʨʪʦʚʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ ʍ*Y. 

         ʇʫʩʪʴ A1, A2,é, An ï ʥʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʥʦʞʝʩʪʚ 

E1, E2,é, En. ʊʦʛʜʘ  ɸ = ɸ1³ɸ2³é³ɸn ï ʝʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʜʤʥʦʞʝʩʪʚ, 

ʣʝʞʘʱʠʭ ʚ ʫʥʠʚʝʨʩʫʤʝ E = E1³E2³é³En c ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

                        Õɸ(ʭ1,ʭ2,é,ʭn) = min{ Õɸ1(ʭ1), Õɸ2(ʭ2),é, Õɸn(ʭn)}. 

ʌʦʨʤʳ ʟʘʧʠʩʠ ʥʝʯʝʪʢʦʛʦ ʦʪʥʦʰʝʥʠʷ: 

 R Í X*Y = {(xRy): x Í X, y ÍY} = {( x, y), ÕR (x, y)}, ʛʜʝ ÕR( )[]1,0y, Íx . 

( )
( )ä

³

=
YX

R

yx

yx
R

,

,ɛ
. 

 ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ X = Y, ʪ.ʝ. X ʠ Y ʩʦʚʧʘʜʘʶʪ, ʥʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ 

R:(X*X) Ÿ [0,1] ʥʘʟʳʚʘʝʪʩʷ ʥʝʯʝʪʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʥʘ ʧʦʜʤʥʦʞʝʩʪʚʝ ʍ. 

 ʇʫʩʪʴ X = {
321 ,, xxx }, Y = {

321 ,, yyy }.  

ʅʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ yRx  ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣ.1-5. 

ʊʘʙʣʠʮʘ 1-5                        ʅʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ 

 1y  2y  
3y  

1x  0,8 0,6 0,4 

2x  1 0,8 0,6 

3x  0,8 1 0,8 

 

ɼʨʫʛʠʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ 

ʇʨʠʤʝʨ 1-12. ʅʘʡʪʠ ʦʪʥʦʰʝʥʠʝ ʧʦʜʤʥʦʞʝʩʪʚ X = {3, 4, 5} ʠ Y = {4, 5, 6}, ʛʜʝ 

ʭ1 = 3; ʭ2 = 4; ʭ
3
= 5; ʫ1 = 4; ʫ2 = 5; ʫ

3
= 6. ʀʭ ʦʪʥʦʰʝʥʠʝ: çy ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ ʭè. 

ʈʝʰʝʥʠʝ.  ɼʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

R = 
),(

,

),(

,

),(

,

),(

,

),(

,

),(

,

),(),( 63

40

64

60
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ʀʣʠ 

ÕR (x,y) = 

î
î

í

î
î

ì

ë

=-

=-

=-

=

.3,4,0

;2,6,0

;1,8,0

;,1

ʫʭʝʩʣʠ

ʫʭʝʩʣʠ

ʫʭʝʩʣʠ

ʫʭʝʩʣʠ

 

ʀʣʠ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ      

 

                                                            1y      2y    
3y  

ÕR (x, y) =  

3

2

1

ʭ

ʭ

ʭ

 

8,018,0

6,08,01

4,06,08,0

, 

 

ʇʨʠʤʝʨ 1-13. ʆʧʨʝʜʝʣʠʪʴ ʥʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ min 

ʧʨʠ ʟʘʜʘʥʥʳʭ ʥʝʯʝʪʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚʘʭ ɸ ʠ ɺ. 

)
20

2.0
;

15

4.0
;

10

8.0
;

5

1
();

5

1
;

4

8.0
;

3

5.0
;

2

1.0
;

1

0
( == BA

 

ʈʝʰʝʥʠʝ
 

2.04.08.01

2.04.08.08.0

2.04.05.05.0

1.01.01.01.0

0000

=R  

ʆʧʝʨʘʮʠʠ ʩ ʥʝʯʝʪʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ 

 

ʇʝʨʝʩʝʯʝʥʠʝ 

 ʇʝʨʝʩʝʯʝʥʠʝ ʜʚʫʭ ʦʪʥʦʰʝʥʠʡ  ʠ  ʦʙʦʟʥʘʯʘʝʪʩʷ  ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ     . 

ʆʙʲʝʜʠʥʝʥʠʝ 

 ʆʙʲʝʜʠʥʝʥʠʝ ʜʚʫʭ ʦʪʥʦʰʝʥʠʡ ʦʙʦʟʥʘʯʘʝʪʩʷ  ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʳʨʘʞʝʥʠʝʤ                          . 

ɸʣʛʝʙʨʘʠʯʝʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 
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 ɸʣʛʝʙʨʘʠʯʝʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʦʪʥʦʰʝʥʠʡ  ʠ  ʦʙʦʟʥʘʯʘʝʪʩʷ 

 ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ . 

ɸʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ 

ɸʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʜʚʫʭ ʦʪʥʦʰʝʥʠʡ  ʠ  ʦʙʦʟʥʘʯʘʝʪʩʷ  ʩ 

ʚʳʨʘʞʝʥʠʝʤ       

ɼʠʟʲʶʥʢʪʠʚʥʘʷ ʩʫʤʤʘ 

ɼʠʟʲʶʥʢʪʠʚʥʘʷ ʩʫʤʤʘ ʜʚʫʭ ʦʪʥʦʰʝʥʠʡ  ʠ  ʦʙʦʟʥʘʯʘʝʪʩʷ  ʠ 

 ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ      

ɼʦʧʦʣʥʝʥʠʝ 

 ɼʦʧʦʣʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ R ʦʙʦʟʥʘʯʘʝʪʩʷ  ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ 

 ʇʨʠʥʘʜʣʝʞʥʦʩʪʠ               

ɼʣʷ ʚʚʝʜʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ  

ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ 

, 

, 

, 

, 

, 

, 

 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʤʙʠʥʘʮʠʡ 

1. ʇʝʨʝʩʝʯʝʥʠʝ ʠ ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʯʝʪʢʠʭ ʦʪʥʦʰʝʥʠʡ 

)),(ɛ),,(ɛ(min),(ɛ
2121

zyyxzx RRRR =Æ
 

)),(ɛ),,(ɛ(max),(ɛ
2121

zyyxzx RRRR =Ç
 

2. ʇʨʦʠʟʚʝʜʝʥʠʝ ʥʝʯʝʪʢʠʭ ʦʪʥʦʰʝʥʠʡ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ 1-14. 
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ʇʨʠʤʝʨ 1-14. ʇʫʩʪʴ ʟʘʜʘʥʳ ʦʪʥʦʰʝʥʠʷ  

                                    y 1   y 2                  z1      z2     z
3
 

R1 = 
2

1

x

x
ù
ú

ø
é
ê

è

16,0

5,02,0
;   R2 = 

2

1

y

y
ù
ú

ø
é
ê

è

4,09,07,0

8,06,03,0
, 

ʧʨʠʯʝʤ   

ʍ = {x1 ,x2 }; Y = {y1 , y2 }; },,{ 321 zzzZ= . 

ʈʝʰʝʥʠʝ       

                           y 1      y 2          z1     z2     z
3
      q1 1    q1 2   q1 3

 

R = R1*R2 = 
2

1

x

x
 ù

ú

ø
é
ê

è

16,0

5,02,0
*

2

1

y

y
ù
ú

ø
é
ê

è

4,09,07,0

8,06,03,0

 
= ù

ú

ø
é
ê

è

4,09,07,0

4,05,05,0
 

                                                                            q 2 1  q 2 2   q2 3
 

ʛʜʝ 

              q1 1= max[min (0,2;0,3), min (0,5;0,7)] = 0,5; 

              q1 2= max[min (0,2;0,6), min (0,5;0,9)] = 0,5; 

              q
1 3

= max[min (0,2;0,8), min (0,5;0,4)] = 0,4; 

              q 2 1= max[min (0,6;0,3), min (1;0,7)] = 0,7; 

              q 2 2= max[min (0,6;0,6), min (1;0,9)] = 0,9; 

              q
2 3

= max[min (0,6;0,8), min (1;0,4)] = 0,6. 

 

ʇʨʠʤʝʨ 1-15. ʈʘʩʩʤʦʪʨʝʪʴ ʥʝʡʨʦʩʝʪʝʚʫʶ ʨʝʘʣʠʟʘʮʠʶ ʥʝʯʝʪʢʠʭ ʦʪʥʦʰʝʥʠʡ 

[5]. 

ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʥʝʯʝʪʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩʚʷʟʘʥʳ ʩ 

ʥʘʩʪʨʦʡʢʦʡ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ ʩʠʥʘʧʩʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʪʠʤ ʬʫʥʢʮʠʷʤ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʩʥʠʤʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. 

ʇʫʩʪʴ X ʠ Y ʥʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ ʥʘ ʫʥʠʚʝʨʩʫʤʘʭ U ʠ V, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ R, ʦʧʠʩʳʚʘʝʤʳʭ ʚʩʝʤʠ ʦʪʥʦʰʝʥʠʷʤʠ (ʩʚʷʟʷʤʠ) ʤʝʞʜʫ 

ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ ʚ ʜʝʢʘʨʪʦʚʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ VU³ . 

ɿʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʥʝʯʝʪʢʦʛʦ ʦʪʥʦʰʝʥʠʷ 
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RXY A= . 

ʇʫʩʪʴ                           { }nxxxU ,...,, 21=  ʠ { }nyV ʫ ,...,y, 21= .  

ʊʦʛʜʘ ʩʣʝʜʫʝʪ 

() () ( )( )( )iiix
x

jY xxy
j

y,ɛ,ɛminmaxɛ R= .                              (1.2) 

ɺʳʨʘʞʝʥʠʝ (1.2) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ (1.3), ʠʩʧʦʣʴʟʫʷ ʤʘʪʨʠʯʥʫʶ 

ʟʘʧʠʩʴ ʦʪʥʦʰʝʥʠʷ R: 

() () ()[ ]AA nxxx xxxRX ɛ,....,ɛ,ɛ 21=

( ) ( )

( ) ( )

( ) ( )mnRnR

mR

mRR

yxyx

yxx

xx

,ɛ,ɛ

,ɛy,ɛ

y,ɛ..y,ɛ

1

2R12

111

ÖÖ

ÖÖÖÖ

ÖÖ
. (1.3) 

ɼʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ ʥʘ 

ʥʝʯʝʪʢʠʭ ʥʝʡʨʦʥʘʭ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩ. 3-7. 

()1ɛ xx

()2ɛ xx

()nx xɛ

()1ɛ ʫy

( )2ɛ ʫy

( )ny yɛ

( )
jR yx ,ɛ 1

( )
jR yx ,ɛ 2

( )
jR yx ,ɛ 3

¶
¶
¶

¶
¶
¶

X Y

 

ʈʠʩ. 1-17. ʅʝʡʨʦʩʝʪʝʚʘʷ ʤʦʜʝʣʴ ʥʝʯʝʪʢʠʭ ʦʪʥʦʰʝʥʠʡ 

ʆʜʥʘʢʦ, ʩʣʝʜʫʷ ʫʨʘʚʥʝʥʠʶ (3.2), ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʳʭʦʜʥʦʤ ʫʟʣʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʩʠʛʥʘʣ (max ʠʣʠ min), ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʩʠʛʥʘʣʦʚ ʥʘ 

ʜʨʫʛʠʭ ʫʟʣʘʭ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʝʨʘʮʠʶ ʩʫʤʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʥʘ 

ʚʭʦʜʘʭ ʥʝʡʨʦʥʘ, ʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʩʣʠʰʢʦʤ ʤʘʣʳʤ ʜʣʷ 

ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʚʳʭʦʜʘ. ʇʦʵʪʦʤʫ ʢ ʢʘʞʜʦʤʫ ʚʳʭʦʜʥʦʤʫ ʫʟʣʫ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʦʙʘʚʣʷʝʪʩʷ ʧʦʨʦʛ (blias), ʦʙʦʟʥʘʯʘʝʤʳʡ 

[].1,0Íjb   

ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (1.4) ʠʤʝʝʪ ʚʠʜ:   
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() () ( )( )( )()[ ]ybyxxy iRi
x

jY
j

,ɛ,ɛminmaxmaxɛ x= .                        (1.4) 

ɼʦʙʘʚʣʝʥʠʝ ʧʦʨʦʛʘ (ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʥʝʡʨʦʥʝ) ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʭʦʜʘ ʚ ʥʝʡʨʦʥʥʳʡ ʫʟʝʣ, 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 1.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ (1.4) ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʬʫʥʢʮʠʶ 

ʘʢʪʠʚʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ ʚʳʭʦʜʥʦʤ ʫʟʣʝ. ʀʟ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʪʘʢʞʝ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦʟʤʦʞʥʳʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʥʘ ʚʳʭʦʜʥʦʤ ʫʟʣʝ 

ʩʝʪʠ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ ʧʦʨʦʛʘ. ɼʣʷ ʦʙʫʯʝʥʠʷ ʪʘʢʦʡ ʩʝʪʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʫʯʝʥʠʷ. 

 

1.7. ʅʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ. ɺʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ 

           ʅʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʝʩʪʴ ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʦʪʥʦʰʝʥʠʷ ʜʚʫʭ 

ʚʳʩʢʘʟʳʚʘʥʠʡ ɸ  ʠ ɺ ʚ ʥʦʚʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ñɽʩʣʠ ɸ, ʪʦ ɺò ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ 

.BAR ­    

ɺ ʙʦʣʝʝ ʦʙʱʝʤ ʩʤʳʩʣʝ ʥʝʯʝʪʢʫʶ ʠʤʧʣʠʢʘʮʠʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʥʝʯʝʪʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʩ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʟʘʜʘʥʥʦʡ 

ʚʳʨʘʞʝʥʠʝʤ [5] 

( ) ( )KK

nn

K

Bɸ
ByTHENAxANDANDAxIFR Kʃ  ʵʪʦ ʵʪʦ.... ʵʪʦ  : 11­

. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʠ:  

ñ
m

Y*X
)y,x(

)y,x( R  ï ʥʘʟʳʚʘʝʪʩʷ ʘʥʘʣʦʛʦʚʦʡ ʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʝʡ. 

ä
m

Y*X )y,x(

)y,x( R   ï  ʥʘʟʳʚʘʝʪʩʷ ʮʠʬʨʦʚʦʡ ʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʝʡ 

ʇʨʘʚʠʣʦ ʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʠ 

1. ɹʠʥʘʨʥʦʝ ʧʨʘʚʠʣʦ (ʂʣʠʥʩ), (1938ʛ.) (ʏʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ S-ʪʠʧʘ) 

.])(ɛ),(ɛ1[max)(ɛ])(ɛ1[),(ɛ yxyxyx BABABAR -=Ù-=
­  

ʇʨʘʚʠʣʘ ʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʠ 

        1. ʇʨʘʚʠʣʦ ʪʠʧʘ çʣʦʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝè, (1965ʛ.) (ʀʤʧʣʠʢʘʮʠʷ ʊ-

ʪʠʧʘ ʧʦ ɿʘʜʝ) (ʧʨʘʚʠʣʦ ɿʘʜʝ, ʨʘʩʰʠʨʝʥʠʝ ʧʦ ɿʘʜʝ) 
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()})],(),(max{min[)](1[)]()([
ɺɸ

xyxxyx
ABAABAR mmm=m-ÇmÆm=m

­ . 

   2. ɸʣʛʦʨʠʪʤ ʄʘʤʜʘʥʠ (1974ʛ.) (ʀʤʧʣʠʢʘʮʠʷ ʊ-ʪʠʧʘ ʧʦ ʄʘʤʜʘʥʠ) 

(ʧʨʘʚʠʣʦ ʄʘʤʜʘʥʠ) 

)].(),(min[)()(),( yxyxyx BABɸR BA
mm=mÆm=m

­  

1. ʇʨʘʚʠʣʦ ʃʫʢʘʰʝʚʠʯʘ (1976ʛ.) (ʧʨʘʚʠʣʦ ʃʫʢʘʰʝʚʠʯʘ) 

.)]()(1 ;1[min)]()(1[1),(
Bɸ

yxyxyx BABAR m+m-=m+m-Æ=m
­  

2. ʇʨʘʚʠʣʦ ʪʠʧʘ çʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝè (ʃʘʨʩʝʥ), (1980ʛ.) 

(ʧʨʘʚʠʣʦ ʃʘʨʩʝʥʘ) 

).(*)(),( yxyx BAR BA
mm=m

­  

3. ʇʨʘʚʠʣʦ ɻʦʛʫʵʥʘ ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʪʠʧʘ 

î
í

î
ì

ë

m

m

=m

=m
­ ʜʨʫʛʠʭʜʣʷ

x

y

xʝʩʣʠ

yx

A

B

A

R ),1;
)(

)(
min(

0)(,1

),(
Bɸ  

4. ʇʨʘʚʠʣʦ ʐʘʨʧʘ 

í
ì
ë

mm

m¢m
=m

­ )()(,0

);()(,1
),(

BA yxʝʩʣʠ

yxʝʩʣʠ
yx

BA

BA

R
=

 

5. ʇʨʘʚʠʣʦ ɻʸʜʝʣʷ 

í
ì
ë

mmm

m¢m
=m

­ ).()(),(

);()(,1
),(

yxʝʩʣʠy

yxʝʩʣʠ
yx

BAB

BA

R
BA =

 

6. ɺʝʨʦʷʪʥʦʩʪʥʦʝ ʧʨʘʚʠʣʦ. (ʈʝʡʰʝʥʙʘʭ). ʀʤʧʣʠʢʘʮʠʷ QL-ʪʠʧʘ. 

)]()()(1,1min[)]()()(1[1),( yxxyxxyx BAABAAR
BA

mmmmmmm +-=+-Æ=
­  

     ʆʧʝʨʘʮʠʶ çʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʷè ʚ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʤʦʞʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʨʘʟʥʦʤʫ: (ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʠ ʧʦʣʫʯʝʥʥʦʡ ʨʝʟʫʣʴʪʘʪ): 

ʧʦ ɿʘʜʝ, ʄʘʤʜʘʥʠ, ʃʘʨʩʝʥʫ ʠ ʪ.ʜ. 

1.8. ʅʝʯʝʪʢʘʷ ʢʦʤʧʦʟʠʮʠʷ. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʩʚʝʨʪʢʠ 

ʅʝʯʝʪʢʘʷ ʢʦʤʧʦʟʠʮʠʷ ʝʩʪʴ ʩʚʝʨʪʢʘ ʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʝ 

ʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʠ [5].  
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ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʢʦʤʧʦʟʠʮʠʠ (ʩʚʝʨʪʢʠ): ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠ 

ʛʨʘʬʠʯʝʩʢʠʡ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʢʦʤʧʦʟʠʮʠʠ 

  ʇʫʩʪʴ  R1: (XĬY) Ÿ [0,1];       R2: (YĬZ) Ÿ [0,1] 

ÕR1ĿR2 (x,z) = Ç[ÕR1 (x, y) ÆÕR2 (y, z)] ï ʝʩʪʴ max-min ʢʦʤʧʦʟʠʮʠʷ (ʩʚʝʨʩʪʢʘ) 

ʦʪʥʦʰʝʥʠʡ R1 ʠ R2. 

 

ʇʨʠʤʝʨ 1-16. ʆʧʨʝʜʝʣʠʪʴ ʢʦʤʧʦʟʠʮʠʶ  

 

R1 y1 y2 Y3 

ʍ1 0.1 0.7 0.4 

ʍ2 1 0.5 0 

 

R2 Z1 Z2 z3 z4 

y1 0.9 0 1 0.2 

y2 0.3 0.6 0 0.9 

y3 0.1 1 0 0.5 

 

ʊʦʛʜʘ  

R1Ā R2 z1 Z2 z3 Z4 

x1 0.3 0.6 0.1 0.7 

ʭ2 0.9 0.5 1 0.5 

 

ʭ2 = y1 = z3  ï  ʦʜʥʠ ʠ ʪʝ ʞʝ ʯʠʩʣʘ. 

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ: 

ÕR1ĿR2(x1, z1) = [ÕR1(x1, y1) Æ ÕR2(y1, z1)] Ç [ÕR1(x1, y2) ÆÕR2(y2, z1)]  Ç 
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[ÕR1(x1, y3) ÆÕR2(y3, z1)]  = (0.1 Æ0.9) Ç (0.7 Æ 0.3) Ç (0.4 Æ 0.1) = 0.1  

Ç0.3 Ç 0.1 = 0.3; 

 

ÕR1ĿR2(x1, z2) = [ÕR1(x1, y1) ÆÕR2(y1, z2)] Ç [ÕR1(x1, y2) ÆÕR2(y2, z2)] Ç 

[ÕR1(x1, y3) ÆÕR2(y3, z2)]  = (0.1 Æ 0) Ç (0.7 Æ 0.6) Ç (0.4 Æ 1) = 0 Ç 0.6  

Ç0.4 = 0.6; 

 

ÕR1ĿR2(x1, z3) = [ÕR1(x1, y1) ÆÕR2(y1, z3)] Ç [ÕR1(x1, y2) ÆÕR2(y2, z3)]  Ç 

[ÕR1(x1, y3) ÆÕR2(y3, z3)]  = (0.1 Æ 1) Ç (0.7 Æ 0) Ç (0.4 Æ 0) = 0.1 Ç 0 Ç 0 = 

0.1; 

 

ÕR1ĿR2(x1, z4) = [ÕR1(x1, y1) ÆÕR2(y1, z4)] Ç [ÕR1(x1, y2) ÆÕR2(y2, z4)]  Ç [ÕR1(x1, y3) 

ÆÕR2(y3, z4)]  = (0.1 Æ 0.2) Ç (0.7 Æ 0.9) Ç (0.4 Æ 0.5) = 0.1 Ç 0.7 Ç0.4 = 0.7; 

 

ÕR1ĿR2(x2, z1) = [ÕR1(x2, y1) ÆÕR2(y1, z1)] Ç [ÕR1(x2, y2) ÆÕR2(y2, z1)]  Ç [ÕR1(x2, y3) 

ÆÕR2(y3, z1)]  = (1 Æ 0.9) Ç (0.5 Æ0.3) Ç (0 Æ 0.1) = 0.9 Ç 0.3 Ç 0 = 0.9; 

 

ÕR1ĿR2(x2, z2) = [ÕR1(x2, y1) Æ ÕR2(y1, z2)] Ç [ÕR1(x2, y2) ÆÕR2(y2, z2)]  Ç  

[ÕR1(x2, y3) ÆÕR2(y3, z2)]  = (1 Æ 0) Ç (0.5 Æ0.6) Ç (0 Æ1) = 0 Ç 0.5 Ç 0 = 0.5; 

 

ÕR1ĿR2(x2, z3) = [ÕR1(x2, y1) ÆÕR2(y1, z3)] Ç [ÕR1(x2, y2) ÆÕR2(y2, z3)]  Ç [ÕR1(x2, y3) 

ÆÕR2(y3, z3)]  = (1 Æ 1) Ç (0.5 Æ 0) Ç (0 Æ 0) =1 Ç 0 Ç 0 = 1; 

 

ÕR1ĿR2(x2, z4) = [ÕR1(x2, y1) ÆÕR2(y1, z4)] Ç [ÕR1(x2, y2) ÆÕR2(y2, z4)]  Ç [ÕR1(x2, y3) 

ÆÕR2(y3, z4)]  = (1 Æ 0.2) Ç (0.5 Æ0.9) Ç (0 Æ 0.5) =0.2 Ç 0.5 Ç 0 = 0.5. 

 ɻʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʥʝʯʝʪʢʦʡ ʢʦʤʧʦʟʠʮʠʠ ï ʧʦʪʦʯʝʯʥʦʝ 

ʩʫʤʤʠʨʦʚʘʥʠʝ ʦʨʜʠʥʘʪ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʩʣʝ ʥʝʯʝʪʢʦʡ 

ʠʤʧʣʠʢʘʮʠʠ. 

ʉʚʦʡʩʪʚʘ max-min  ʥʝʯʝʪʢʦʡ ʢʦʤʧʦʟʠʮʠʠ      

ʆʧʝʨʘʮʠʷ max-min ʢʦʤʧʦʟʠʮʠʠ  ï ʘʩʩʦʮʠʘʪʠʚʥʘ:  
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ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʜʠʥʝʥʠʷ: 

 

ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʩʝʯʝʥʠʷ: 

 

 ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ max-min ʢʦʤʧʦʟʠʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʚʘʞʥʦʝ ʩʚʦʡʩʪʚʦ (ʚʢʣʶʯʝʥʠʝ): ʝʩʣʠ , ʪʦ . 

 

1.9. ʄʦʜʫʣʴ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 

 ɺʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ 

ɼʣʷ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɿʥʘʥʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʛʫʣʷʪʦʨ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʥʘʥʠʝ ʤʦʜʝʣʝʡ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʣʝʜʫʝʪ ʪʦʣʴʢʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʚ ʬʦʨʤʝ ʥʝʯʝʪʢʠʭ ʫʩʣʦʚʥʳʭ ʩʫʞʜʝʥʠʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʤʦʜʫʣʷ çʥʝʯʝʪʢʠʡ  ʨʝʛʫʣʷʪʦʨè, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ 

ʨʠʩ. 1-18, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʬʘʟʟʠʬʠʢʘʪʦʨʘ, ʙʣʦʢʘ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ ʠ ʜʝʬʘʟʟʠʬʠʢʘʪʦʨʘ.  

ʌʘʟʟʠʬʠʢʘʮʠʷ  ʥʝʯʝʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʟʜʝʣʝ 1.4.           

ɹʣʦʢ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ  ʦʙʲʝʜʠʥʷʝʪ ʦʧʝʨʘʮʠʠ ʥʝʯʝʪʢʦʡ 

ʠʤʧʣʠʢʘʮʠʠ ʠ ʥʝʯʝʪʢʦʡ ʢʦʤʧʦʟʠʮʠʠ. 

ɼʝʬʘʟʟʠʬʠʢʘʪʦʨ ʧʨʝʦʙʨʘʟʫʝʪ ʥʝʯʝʪʢʫʶ ʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʯʝʪʢʫʶ ʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʨʦʟʠʮʠʦʥʥʦʝ ʧʨʘʚʠʣʦ ɿʘʜʝ 
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ʌʘʟʠʬʠʢʘʮʠ̫ ʀʤʧʣʠʢʘʮʠ̫ ʂʦʤʧʦʟʠʮʠ̫ ɼʝʬʘʟʟʠʬʠʢʘʮʠ̫

ʅʝʯʝʪʢʠ̫ ʣʦʛʠʯʝʩʢʠʡ 

ʚrʚʦʜ  

 

ʈʠʩ. 1-18. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʫʣʷ ʥʝʯʝʪʢʠʡ ʨʝʛʫʣʷʪʦʨ 

ʂʦʤʧʦʟʠʮʠʦʥʥʦʝ ʧʨʘʚʠʣʦ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ɿʘʜʝ 

  ɽʩʣʠ ʠʟʚʝʩʪʥʦ ʥʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʭ ʠ ʫ, ʪʦ ʧʨʠ ʥʝʯʝʪʢʦʤ 

ʟʥʘʯʝʥʠʠ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ɸʭ=   ʥʝʯʝʪʢʦʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ:  y  = RAA , ʛʜʝ Aï ʟʥʘʢ ʤʘʢʩ-ʤʠʥ 

ʢʦʤʧʦʟʠʮʠʠ 

 

ʇʨʠʤʝʨ 1-17:    ʇʫʩʪʴ ʟʘʜʘʥʳ ʥʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ          
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ɺʥʘʯʘʣʝ ʨʘʩʩʯʠʪʳʚʘʝʤ ʥʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ R  ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ:  

çɽʩʣʠ ʭ = A, ʪʦ ʫ = Bè, ʧʨʠʤʝʥʷʷ ʚ ʢʘʯʝʩʪʚʝ t-ʥʦʨʤʳ ʦʧʝʨʘʮʠʶ min, 

ʧʦʣʫʯʠʤ: 

 

2.04.08.01

2.04.08.08.0

2.04.05.05.0

1.01.01.01.0

0000

=R  

 

ʇʦ ʬʦʨʤʫʣʝ RCy A= ʨʘʩʩʯʠʪʳʚʘʝʤ ʥʝʯʝʪʢʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʫ 
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ʪ.ʝ. ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʘʢʣʶʯʝʥʠʷ  B ʨʘʚʥʘ ʤʘʭ ʟʥʘʯʝʥʠʶ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʩʳʣʢʠ ɸ ʠ ʠʤʧʣʠʢʘʮʠʠ ɺɸ­ . 
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ʂʦʤʧʦʟʠʮʠʦʥʥʦʝ ʧʨʘʚʠʣʦ ɿʘʜʝ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ, ʛʜʝ ʦʧʝʨʘʮʠʶ çʥʝʯʝʪʢʦʡ 

ʠʤʧʣʠʢʘʮʠʷè ʚ ʘʣʛʝʙʨʝ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʨʘʟʥʦʤʫ 

(ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʠ ʧʦʣʫʯʝʥʥʦʡ ʨʝʟʫʣʴʪʘʪ): ɿʘʜʝ, ʄʘʤʜʘʥʠ, 

ʃʘʨʩʝʥʫ ʠ ʪ.ʜ. 

1.10. ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ 

     ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʚʘʨʠʘʥʪʳ ʤʦʜʠʬʠʢʘʮʠʠ ʥʝʯʝʪʢʦʛʦ 

ʚʳʚʦʜʘ, ʛʜʝ ʘʣʛʦʨʠʪʤʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʠʜʦʤ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʘʚʠʣʘ ʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʠ ʠ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦʤ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʭʦʜʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ. 

ʅʝʯʝʪʢʠʡ ʚʳʚʦʜ  ɿʘʜʝ 



57 

 

ʄʦʜʠʬʠʢʘʮʠʠ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ, ʛʜʝ ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ 

ʦʧʝʨʘʮʠʝʡ ʚʟʷʪʠʷ ʤʠʥʠʤʫʤʘ ʠ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʥʦ 

ʩʠʥʛʣʝʪʦʥʘʤʠ [5, 6]. 

ʇʫʩʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʘʚʠʣʘ ʇ1, ʇ2  ʧʨʝʜʩʪʘʚʣʝʥʳ  ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 

ʇ1: ʝʩʣʠ ʭ ʝʩʪʴ ;, 111 CʝʩʪʴzʪʦBʝʩʪʴyʠA  

ʇ2: ʝʩʣʠ ʭ ʝʩʪʴ ,, 222 CʝʩʪʴzʪʦBʝʩʪʴyʠA  

ʛʜʝ ʭ, ʫ, z ï ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ 

2211 ,,, BABA 21,ʉʉ ï ʫʧʨʦʱʝʥʥʘʷ ʟʘʧʠʩʴ ʟʘʜʘʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʯʝʪʢʦʝ ʟʥʘʯʝʥʠʝ 
0z  ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠ 

ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ .00 yʠx  

         1.  ɺʚʝʜʝʥʠʝ ʥʝʯʝʪʢʦʩʪʠ: ʥʘʭʦʜʷʪʩʷ ʪʝʢʫʱʠʝ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʜʣʷ ʧʨʝʜʧʦʩʳʣʦʢ ʧʨʘʚʠʣ: (ʇ1,  ʇ2): () () () ()02010201 ,,, ʫɺʫɺxɸxɸ . 

    2.  ʅʘʭʦʜʠʤ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʤʠʥʠʤʫʤ, ʛʜʝ 

ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʊ-ʪʠʧʘ (ʧʦ ʄʘʤʜʘʥʠ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)](ɛ),([ɛmin)(ɛ)(ɛ),(ɛ yxyxyx BABABA =Æ=­  

ʠʣʠ 

                           
);()()](),(min[Ŭ

);()()](),(min[

020202022

010101011

yBxAyBxA

yBxAyBxAŬ

Æ==

Æ==

 

  3. ʅʘʭʦʜʠʤ ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʜʥʦʠʤʝʥʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ  ʤʠʥʠʤʫʤ, ʠʩʧʦʣʴʟʫʷ ʦʧʝʨʘʮʠʶ 

ʤʘʢʩʠʤʫʤ.  

       4. ʆʧʨʝʜʝʣʷʝʤ ʚʳʭʦʜ ʧʦʩʣʝ ʥʝʯʝʪʢʦʡ ʢʦʤʧʦʟʠʮʠʠ 

ä
=

n

i

ii C
1

Ŭ , 

ʛʜʝ  ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ  ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʚʳʭʦʜʘ (ʩʠʥʛʣʝʪʦʥʳ) 21,ʉʉ ʟʘʜʘʶʪʩʷ.  

 

       5. ʄʝʪʦʜʦʤ ʮʝʥʪʨʦʠʜʘ ʧʨʠʚʦʜʠʤ ʢ ʯʝʪʢʦʩʪʠ ʧʝʨʝʤʝʥʥʫʶ ʚʳʭʦʜʘ  
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ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.1-19. 

 

ʈʠʩ.1-19. ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ɿʘʜʝ 

 

 

ʅʝʯʝʪʢʠʡ ʚʳʚʦʜ ʄʘʤʜʘʥʠ (Mamdani) (1974 ʛ.) 

ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʠʩʧʦʣʴʟʫʝʤ ʬʘʟʟʠʬʠʢʘʮʠʶ ʥʘ 

ʥʝʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ ʠ  ʦʧʝʨʘʮʠʶ ʚʟʷʪʠʷ ʤʠʥʠʤʫʤʘ ʚ ʢʘʯʝʩʪʚʝ ʥʝʯʝʪʢʦʡ 

ʠʤʧʣʠʢʘʮʠʠ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ.1-8 [6]. 

ʇʫʩʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʘʚʠʣʘ ʇ1, ʇ2  ʟʘʧʠʩʘʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 

ʇ1: ʝʩʣʠ ʭ ʝʩʪʴ ;, 111 CʝʩʪʴzʪʦBʝʩʪʴyʠA  

ʇ2: ʝʩʣʠ ʭ ʝʩʪʴ ,, 222 CʝʩʪʴzʪʦBʝʩʪʴyʠA  

ʛʜʝ ʭ, ʫ, z ï ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ 

2211 ,,, BABA 21,ʉʉ ï ʫʧʨʦʱʝʥʥʘʷ ʟʘʧʠʩʴ ʟʘʜʘʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʯʝʪʢʦʝ ʟʥʘʯʝʥʠʝ 
0z  ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠ 

ʪʝʢʫʱʠʭ ʧʝʨʝʤʝʥʥʳʭ .00 yʠx  
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1.  ɺʚʝʜʝʥʠʝ ʥʝʯʝʪʢʦʩʪʠ: ʥʘʭʦʜʷʪʩʷ ʪʝʢʫʱʠʝ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ 

ʧʨʝʜʧʦʩʳʣʦʢ ʧʨʘʚʠʣ: (ʇ1, ʇ2): () () () ()02010201 ,,, ʫɺʫɺxɸxɸ . 

2.  ʅʘʭʦʜʠʤ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʤʠʥʠʤʫʤ, ʛʜʝ 

ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʊ-ʪʠʧʘ (ʧʦ ʄʘʤʜʘʥʠ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)](ɛ),(ɛmin[)(ɛ)(ɛ),(ɛ yxyxyx BABABA =Æ=­  

ʠʣʠ 

                           
);()()](),(min[

);()()](),(min[

020202022

010101011

yBxAyBxA

yBxAyBxA

Æ==

Æ==

a

a

 

 3. ʅʘʭʦʜʷʪʩʷ çʫʩʝʯʝʥʥʳʝè ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ )(,)( 2
*

1
* zCzʉ ʜʣʷ 

ʧʨʝʜʧʦʩʳʣʦʢ ʢʘʞʜʦʛʦ ʧʨʘʚʠʣʘ ʧʨʠ ʥʝʯʝʪʢʦʡ ʢʦʤʧʦʟʠʮʠʠ:  

{ }

{ }.ʉmin][

;ʉ,min][

22222

11111

aa

aa

=Æ=

=Æ=

*

*

Cʉ

Cʉ

 

      4. ʅʝʯʝʪʢʘʷ ʢʦʤʧʦʟʠʮʠʷ (ʩʚʝʨʪʢʘ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʥʘʡʜʝʥʥʳʭ 

ʫʩʝʯʝʥʥʳʭ ʬʫʥʢʮʠʡ: 
1ʉ
#,

2ʉ
# ʩ ʧʦʤʦʱʴʶ ʧʦʪʦʯʝʯʥʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ: 

*** Ç=
ä 21 CCC

 

5. ʇʨʠʚʝʜʝʥʠʝ ʢ ʯʝʪʢʦʩʪʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʮʝʥʪʨʦʠʜʘ. 

)
xx

+(x
n

=x i+i
n

i
2

1 1
1

0

ʎʊ

-
ä
-

ä ; 

ä
-

+

ä

-
=

1

0 1

ʎʊ

5,0 n

ii

i

xx

S

n
y . 

ʇʨʠʤʝʨ 1-18.  ʈʘʩʩʤʦʪʨʠʤ ʥʝʯʝʪʢʠʡ ʚʳʚʦʜ ʧʦ ʄʘʤʜʘʥʠ. 

ʇʫʩʪʴ ʜʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʩ ʜʚʫʤʷ ʧʨʘʚʠʣʘʤʠ 

ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʛʜʝ ʬʘʟʟʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ: 

1Rule : 111 CiszTHENBisyANDAisxIF ; 

2Rule : 222 CiszTHENBisyANDAisxIF  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʝʣʠʯʠʥʳ 
ix  ʠ 

iy, ʩʯʠʪʳʚʘʝʤʳʝ ʩ ʜʘʪʯʠʢʦʚ, 

ʷʚʣʷʶʪʩʷ ʯʝʪʢʠʤʠ ʚʭʦʜʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʣʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ 

ʭʠ y. ʇʨʠ ʵʪʦʤ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʳ ʜʣʷ ʥʝʯʝʪʢʠʭ 

ʧʦʜʤʥʦʞʝʩʪʚ 212121 ,ʉ,,,, ʉBBAA  ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ: 
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ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 1t  ʙʳʣʠ ʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ 

ʜʘʪʯʠʢʦʚ ()310 =tx  ʠ ()210 =ty . ʆʧʨʝʜʝʣʷʝʤ ʩʨʝʟʳ ʜʣʷ ʦʙʝʠʭ ʧʨʘʚʠʣ ʥʘ ʦʩʥʦʚʝ 

ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʩ ʫʯʝʪʦʤ ()310 =tx  ʠ ()210 =ty . 

( ) 5,0301
==m xA  ;                              ( ) 7,02ɛ 01

==yB ; 

          ( ) 6,03ɛ 02
==xA ;                               ( ) 3,02ɛ 02

==yB . 

ɿʘʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʚʳʚʦʜʘ ʄʘʤʜʘʥʠ ʦʧʨʝʜʝʣʷʝʤ ʫʨʦʚʥʠ 

ʩʨʝʟʘ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ.1-20. 

() ()( ) ( ) 5,07,05,0minɛ,ɛminŬ 0ɺ01 11
=== yxA ; 

() ()( ) ( ) 3,03,06,0minɛ,ɛminŬ 0ɺ02 22
=== yxA . 

ʆʢʦʥʯʘʪʝʣʴʥʦ, ʧʦʪʦʯʝʯʥʦ ʩʫʤʤʠʨʫʷ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʳʭʦʜʘ 

1ʉ¡ ʠ 2ʉ¡, ʠ ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʤʝʪʦʜʘ ʮʝʥʪʨʦʠʜʘ, ʧʦʣʫʯʠʤ 

98,4
33,045,0

083,073,063,055,045,035,025,01
ʮʪ =

Ö+Ö

Ö+Ö+Ö+Ö+Ö+Ö+Ö+Ö
=z . 
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0

0

0

0
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ʈʠʩ.1-20. ʀʣʣʶʩʪʨʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʄʘʤʜʘʥʠ 

 

ʅʝʯʝʪʢʠʡ ʚʳʚʦʜ ʧʦ ʃʘʨʩʝʥʫ (Larsen) (1980ʛ.) 

 

ʇʨʠʤʝʨ 1-19.  ʈʘʩʩʤʦʪʨʠʤ ʥʝʯʝʪʢʠʡ ʚʳʚʦʜ ʧʦ ʃʘʨʩʝʥʫ [5]. 

ʇʫʩʪʴ ʜʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʩ ʜʚʫʤʷ ʧʨʘʚʠʣʘʤʠ 

ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: 

1Rule : 111 CiszTHENBisyANDAisxIF ; 

2Rule : 222 CiszTHENBisyANDAisxIF . 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʝʣʠʯʠʥʳ 
ix  ʠ 

iy, ʩʯʠʪʳʚʘʝʤʳʝ ʩ ʜʘʪʯʠʢʦʚ, 

ʷʚʣʷʶʪʩʷ ʯʝʪʢʠʤʠ ʚʭʦʜʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʣʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ 

ʭʠ y. ʇʨʠ ʵʪʦʤ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʳ ʜʣʷ ʥʝʯʝʪʢʠʭ 

ʧʦʜʤʥʦʞʝʩʪʚ 212121 ,ʉ,,,, ʉBBAA  ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ: 
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ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 1t  ʙʳʣʠ ʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ 

ʜʘʪʯʠʢʦʚ ()310 =tx  ʠ ()210 =ty . ʆʧʨʝʜʝʣʷʝʤ ʩʨʝʟʳ ʜʣʷ ʦʙʝʠʭ ʧʨʘʚʠʣ ʥʘ ʦʩʥʦʚʝ 

ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʩ ʫʯʝʪʦʤ ()310 =tx  ʠ ()210 =ty . 

( ) 5,03ɛ 01
==xA  ;                              ( ) 7,02ɛ 01

==yB ; 

          ( ) 6,03ɛ 02
==xA ;                               ( ) 3,02ɛ 02

==yB . 

ɿʘʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʚʳʚʦʜʘ ʘʣʛʦʨʠʪʤʘ ʄʘʤʜʘʥʠ 

ʦʧʨʝʜʝʣʷʝʤ ʫʨʦʚʥʠ ʩʨʝʟʘ (ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ) 

() ()( ) ( ) 5,07,05,0minɛ,ɛminŬ 0ɺ01 11
=== yxA ; 

() ()( ) ( ) 3,03,06,0minɛ,ɛminŬ 0ɺ02 22
=== yxA . 

  ʅʘʭʦʜʠʤ ʫʩʝʯʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ )(,)( 2
*

1
* zCzʉ ʜʣʷ 

ʧʨʝʜʧʦʩʳʣʦʢ ʢʘʞʜʦʛʦ ʧʨʘʚʠʣʘ ʧʨʠ ʥʝʯʝʪʢʦʡ ʢʦʤʧʦʟʠʮʠʠ. ɺ ʜʘʥʥʦʤ 

ʘʣʛʦʨʠʪʤʝ ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʝʨʘʪʦʨʘ 

ʫʤʥʦʞʝʥʠʷ:  

      ()

( )

( )
î
î
ý

îî
ü

û

î
î
í

îî
ì

ë

¢
-

¢¢

=

.63ʧʨʠ
3

6

,30ʧʨʠ
3

0-

ɛ 1
1

z
z

z
z

z
C

B
# a ;               ()

( )

( )
î
î
ý

îî
ü

û

î
î
í

îî
ì

ë

¢
-

¢¢

=

.84ʧʨʠ
4

8

,40ʧʨʠ
4

0-

ɛ 2
2

z
z

z
z

z
C

B
# a  

ʀʣʠ 

       ()

( )

( )
î
î
ý

îî
ü

û

î
î
í

îî
ì

ë

¢
-

¢¢

=

.63ʧʨʠ
3

65,0

,30ʧʨʠ
3

0-5,0

ɛ
1

z
z

z
z

z
C

B
# ;         ()

( )

( )
î
î
ý

îî
ü

û

î
î
í

îî
ì

ë

¢
-

¢¢

=

.84ʧʨʠ
4

83,0

,40ʧʨʠ
4

0-3,0

ɛ
2

z
z

z
z

z
C

B
# . 

 

 ʅʝʯʝʪʢʘʷ ʢʦʤʧʦʟʠʮʠʷ (ʩʚʝʨʪʢʘ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʥʘʡʜʝʥʥʳʭ 

ʫʩʝʯʝʥʥʳʭ ʬʫʥʢʮʠʡ: ()zʉ1
# , ()zʉ1

#  ʩ ʧʦʤʦʱʴʶ ʧʦʪʦʯʝʯʥʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ: 

)(*)(*)()(ɛ 21 zCzCzCz Ç==
ä . 

  ʇʨʠʚʝʜʝʥʠʝ ʢ ʯʝʪʢʦʩʪʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʮʝʥʪʨʦʠʜʘ. 
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ʅʘ ʨʠʩ.1-21 ʧʨʠʚʝʜʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ 

ʃʘʨʩʝʥʫ. 

 

()xA1
m

()xA2
m

()yB1
m

()yB2
m

()zʉ1
m

()zʉ2
m

z

z

y

y

x

x

0

0

0

0

0

0

0x 0y

1A

2A

1B

2B

1ʉ

2ʉ

min

1

1

1ʉ¡

2ʉ¡

1a

2a

 

ʈʠʩ. 1-21. ʀʣʣʶʩʪʨʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʃʘʨʩʝʥʫ 

 

 

ʅʝʯʝʪʢʠʡ ʚʳʚʦʜ ʧʦ ʎʫʢʘʤʦʪʦ 

    ɺ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʪ ʞʝ ʘʣʛʦʨʠʪʤ, ʯʪʦ 

ʠ ʧʨʠ ʚʳʚʦʜʝ ʧʦ ʄʘʤʜʘʥʠ, ʥʦ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʚʳʭʦʜʘ ʙʳʣʠ ʤʦʥʦʪʦʥʥʳ (ʫʙʳʚʘʶʱʠʝ ʠʣʠ ʚʦʟʨʘʩʪʘʶʱʠʝ) [5]. 

ʇʫʩʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʘʚʠʣʘ ʇ1 éʇ 4  ʟʘʧʠʩʘʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 

ʇ1: ʝʩʣʠ ʭ ʝʩʪʴ ;, 111 CʝʩʪʴzʪʦBʝʩʪʴyʠA  

ʇ2: ʝʩʣʠ ʭ ʝʩʪʴ ,, 222 CʝʩʪʴzʪʦBʝʩʪʴyʠA  

ʛʜʝ ʭ, ʫ, z ï ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ 

2211 ,,, BABA 4433 ,,, BABA 21,ʉʉ ï ʫʧʨʦʱʝʥʥʘʷ ʟʘʧʠʩʴ ʟʘʜʘʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ 

ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʯʝʪʢʦʝ ʟʥʘʯʝʥʠʝ 
0z  ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʨʠ ʪʝʢʫʱʠʭ ʧʝʨʝʤʝʥʥʳʭ .00 yʠx  
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1.  ɺʚʝʜʝʥʠʝ ʥʝʯʝʪʢʦʩʪʠ: ʥʘʭʦʜʷʪʩʷ ʪʝʢʫʱʠʝ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ 

ʧʨʝʜʧʦʩʳʣʦʢ ʧʨʘʚʠʣ: (ʇ1éʇ4): () () () ()02010201 ,,, ʫɺʫɺxɸxɸ . 

2.  ʅʘʭʦʜʠʤ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʤʠʥʠʤʫʤ, ʛʜʝ 

ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʊ-ʪʠʧʘ (ʧʦ ʄʘʤʜʘʥʠ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)](ɛ),(ɛmin[)(ɛ)(ɛ),(ɛ yxyxyx BABABA =Æ=­  

ʠʣʠ 

                           
);()()](),(min[

);()()](),(min[

020202022

010101011

yBxAyBxA

yBxAyBxA

Æ==

Æ==

a

a

 

3. ʆʧʨʝʜʝʣʷʝʤ ʟʘʢʣʶʯʝʥʠʷ ʩ ʟʘʤʝʥʦʡ ʘʨʛʫʤʝʥʪʘ ʥʘ ʬʫʥʢʮʠʷ ʠ ʥʘʦʙʦʨʦʪ 

( )1
1

Ŭɛ

1

1C

z =

                                 ( )22

2
Ŭɛ

1

C

z =

. 

4. ʏʝʪʢʦʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʘʟʫ ʢʘʢ 

ʚʟʚʝʰʝʥʥʘʷ ʢʦʤʙʠʥʘʮʠʷ  

21

2211
0

aa

aa

+

+
=

zz
z

. 

ʇʨʠʤʝʨ 1-20.  ʈʘʩʩʤʦʪʨʠʤ ʥʝʯʝʪʢʠʡ ʚʳʚʦʜ ʧʦ ʎʫʢʘʤʦʪʦ. 

ʇʫʩʪʴ ʜʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʩ ʜʚʫʤʷ ʧʨʘʚʠʣʘʤʠ 

ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: 

1Rule : 111 CiszTHENBisyANDAisxIF ; 

2Rule : 222 CiszTHENBisyANDAisxIF . 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʝʣʠʯʠʥʳ 
ix  ʠ 

iy, ʩʯʠʪʳʚʘʝʤʳʝ ʩ ʜʘʪʯʠʢʦʚ, 

ʷʚʣʷʶʪʩʷ ʯʝʪʢʠʤʠ ʚʭʦʜʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʣʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ 

ʭʠ y. ʇʨʠ ʵʪʦʤ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʳ ʜʣʷ ʥʝʯʝʪʢʠʭ 

ʧʦʜʤʥʦʞʝʩʪʚ 212121 ,ʉ,,,, ʉBBAA  ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ: 
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;         ()

( )

( )
î
î
ý

îî
ü

û

î
î
í

îî
ì

ë

¢
-

¢¢

=

.74ʧʨʠ
3

7

,41ʧʨʠ
3

1-

ɛ
2

x
x

x
x

xA

B

; 



65 

 

()

( )

( )
î
î
ý
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û

î
î
í

îî
ì

ë

¢
-

¢¢

=

.63ʧʨʠ
3

6

,30ʧʨʠ
3

0-

ɛ
1

y
y

y
y

yB

B

;         ()

( )

( )
î
î
ý

îî
ü

û

î
î
í

îî
ì

ë

¢
-

¢¢

=

.74ʧʨʠ
3

7

,41ʧʨʠ
3

1-

ɛ
2

y
y

y
y

yB

B

; 

                   () 22
1

zzC =m  ;                                     () zzC 2
2
=m . 

 

ʅʘ ʨʠʩ.1-22 ʧʨʠʚʝʜʝʥʘ ʠʣʣʶʩʪʨʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʎʫʢʘʤʦʪʦ 

()xA1
m

()xA2
m

()yB1
m

()yB2
m

()zʉ1
m

()zʉ2
m

z

z

y

y

x

x

0

0

0

0

0

0

0x 0y

1A

2A

1B

2B

min

1

1

1a

2a

1z

2z

1ʉ

2ʉ

 

ʈʠʩ. 1-22. ʀʣʣʶʩʪʨʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʎʫʢʘʤʦʪʦ 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 1t  ʙʳʣʠ ʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ 

ʜʘʪʯʠʢʦʚ ()310 =tx  ʠ ()210 =ty . ʆʧʨʝʜʝʣʷʝʤ ʩʨʝʟʳ ʜʣʷ ʦʙʝʠʭ ʧʨʘʚʠʣ ʥʘ ʦʩʥʦʚʝ 

ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʩ ʫʯʝʪʦʤ ()310 =tx  ʠ ()210 =ty . 

( ) 5,03ɛ 01
==xA  ;                              ( ) 7,02ɛ 01

==yB ; 

           ( ) 6,03ɛ 02
==xA ;                               ( ) 3,02ɛ 02

==yB . 

ɿʘʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʚʳʚʦʜʘ ʘʣʛʦʨʠʪʤʘ ʄʘʤʜʘʥʠ 

ʦʧʨʝʜʝʣʷʝʤ ʫʨʦʚʥʠ ʩʨʝʟʘ (ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ) 

() ()( ) ( ) 5,07,05,0minɛ,ɛminŬ 0ɺ01 11
=== yxA ; 

() ()( ) ( ) 3,03,06,0minɛ,ɛminŬ 0ɺ02 22
=== yxA . 

ʆʧʨʝʜʝʣʷʝʤ  

            
()

12
Ŭɛ

1

1

1

1

==
C

z

                                 
( )

5,0
Ŭɛ

1

22

2 ==
C

z
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ʏʝʪʢʦʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʘʟʫ ʢʘʢ 

ʚʟʚʝʰʝʥʥʘʷ ʢʦʤʙʠʥʘʮʠʷ  

7,7
3,05,0

5,03,0125,0

ŬŬ

ŬŬ

21

2211
0 =

+

Ö+Ö
=

+

+
=

zz
z

. 

 

ʅʝʯʝʪʢʠʡ ʚʳʚʦʜ ʧʦ ʉʫʛʝʥʦ-ʊʘʢʘʛʠ 

 

ʇʫʩʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʘʚʠʣʘ ʇ1 éʇ4  ʟʘʧʠʩʘʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 

ʇ1: ʝʩʣʠ ʭ ʝʩʪʴ ʪʦBʝʩʪʴyʠA ,11 11111 ʫbxʘz += ; 

ʇ2: ʝʩʣʠ ʭ ʝʩʪʴ ʪʦBʝʩʪʴyʠA ,22 22222 ʫbxʘz += ; 

ʛʜʝ ʭ, ʫ, z ï ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ 

2211 ,,, BABA   ï ʫʧʨʦʱʝʥʥʘʷ ʟʘʧʠʩʴ ʟʘʜʘʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʯʝʪʢʦʝ ʟʥʘʯʝʥʠʝ 
0z  ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʯʝʨʝʟ .00 yʠx  

1.  ɺʚʝʜʝʥʠʝ ʥʝʯʝʪʢʦʩʪʠ: ʥʘʭʦʜʷʪʩʷ ʪʝʢʫʱʠʝ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ 

ʧʨʝʜʧʦʩʳʣʦʢ ʧʨʘʚʠʣ: (ʇ1éʇ4): () () () ()02010201 ,,, ʫɺʫɺxɸxɸ . 

2.  ʅʘʭʦʜʠʤ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʤʠʥʠʤʫʤ, ʛʜʝ 

ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʊ-ʪʠʧʘ (ʧʦ ʄʘʤʜʘʥʠ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)](ɛ),(ɛmin[)(ɛ)(ɛ),(ɛ yxyxyx BABABA =Æ=­  

ʠʣʠ 

                           
);()()](),(min[Ŭ

);()()](),(min[Ŭ

020202022

010101011

yBxAyBxA

yBxAyBxA

Æ==

Æ==

 

3. ʆʧʨʝʜʝʣʷʝʤ çʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʳʭʦʜʳè 

ʫbxʘz 111 += ; 

                                                 ʫbxʘz 222 += ,                      

ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 
iʘ ʠ 

ib  ʟʘʜʘʶʪʩʷ. 

     4. ʄʝʪʦʜʦʤ ʮʝʥʪʨʦʠʜʘ ʧʨʠʚʦʜʠʤ ʢ ʯʝʪʢʦʩʪʠ ʧʝʨʝʤʝʥʥʦʡ ʚʳʚʦʜʘ:  
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ä

ä

=

==
2

1

2

1

0

Ŭ

Ŭ

i

i

i

ii z

z

. 

ʇʨʠʤʝʨ 1-21. ʇʫʩʪʴ ʜʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʫʣʷ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʩ 

ʜʚʫʤʷ ʧʨʘʚʠʣʘʤʠ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: 

 

1Rule : yxzTHENAisyANDAisxIF 2241

1

2

1

1 -+= ; 

2Rule : yxzTHENAisyANDAisxIF 2422

2

2

2

1 -+= ; 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʝʣʠʯʠʥʳ x  ʠ y, ʩʯʠʪʳʚʘʝʤʳʝ ʩ ʜʘʪʯʠʢʦʚ, ʷʚʣʷʶʪʩʷ 

ʯʝʪʢʠʤʠ ʚʭʦʜʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʇʨʠ ʵʪʦʤ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʳ 

ʥʝʯʝʪʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚ 2

2

2

1

1

2

1

1 ,,, AAAA  ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  ʙʳʣʠ ʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ () 4=tx  

ʠ () 5=ty . 

ʆʧʨʝʜʝʣʠʤ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʜʣʷ z  () 4=tx  ʠ () 5=ty  ʩ ʫʯʝʪʦʤ 

ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩ.1-23. 

 

  
4=x 5=y

0 0

m m

x y

1

5,0

8,0

25,0

2

1A
1

1A

1

2A

2

2A

 

ʈʠʩ.1-23. ʀʣʣʶʩʪʨʘʮʠʷ ʢ ʤʦʜʫʣʶ ʫʧʨʘʚʣʝʥʠʷ ʉʫʛʝʥʦ-ʊʘʢʘʛʠ 

 

                        () 25,04ɛ1
1

=
A

;                                  () 8,04ɛ2
1

=
A

; 

                                   ()15ɛ1
2

=
A

;                                       () 5,05ɛ2
2

=
A

.                                     

ɿʘʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʄʘʤʜʘʥʠ ʨʘʩʩʯʠʪʳʚʘʝʤ ʥʝʯʝʪʢʫʶ 

ʠʤʧʣʠʢʘʮʠʶ 

( ) 25,0125,0minŬ1 == ; 
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( ) 5,05,08,0minŬ2 == . 

ʂʨʦʤʝ ʪʦʛʦ ʨʘʩʩʯʠʪʳʚʘʝʤ çʠʥʜʠʚʠʜʫʘʣʴʥʳʝè ʚʳʭʦʜʳ 

( ) 2524245,411 =Ö-Ö+==fz ; 

( ) 8524425,422 =Ö-Ö+==fz . 

ʈʘʩʩʯʠʪʳʚʘʝʤ ʟʥʘʯʝʥʠʝ zʧʦ ʬʦʨʤʫʣʝ ʤʝʪʦʜʘ ʮʝʥʪʨʦʠʜʘ 

6
5,025,0

85,0225,0

Ŭ

Ŭ
1 =

+

Ö+Ö
==

ä

ä
=

N

k

k

N

k

kk z

z . 

ʇʨʠʤʝʨ 1-22. ʈʘʩʩʤʦʪʨʠʤ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʝʤ ʙʝʩʱʝʪʦʯʥʦʛʦ 

ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ (ɹʑʉɻ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʯʝʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ, 

ʨʝʘʣʠʟʫʶʱʝʛʦ, ʥʘʧʨʠʤʝʨ, ʘʣʛʦʨʠʪʤ ʉʫʛʝʥʦ-ʊʘʢʘʛʠ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ.1-24 

[8]. 

 

+

ɼ

ɹʑʉɻʌ

ʉʠʩʪʝʤʘ 

ʥʝʯʝʪʢʦʛʦ 

ʚrʚʦʜʘ +

ʜʝʬʘʟʟʠʬʠʢʘʪʦʨ

ʅʝʯʝʪʢʠʡ ʨʝʛʫʣ̫ʪʦʨ

-

ʟʘʜU

U

UD

U#D

 

ʈʠʩ. 1-24. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉɸʈ ʩ ʥʝʯʝʪʢʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ ɹʑʉɻ 

 

ʃʠʥʝʡʥʳʝ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʬʘʟʟʠʬʠʢʘʪʦʨʘ ʨʝʛʫʣʷʪʦʨʘ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩ.1-25. 

ʇʫʩʪʴ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 
iUD  = ï 0,17 

ʘʢʪʠʚʠʟʠʨʫʝʪ ʪʝʨʤ ʅ ʩʪʝʧʝʥʴʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 0,66 ʠ ʪʝʨʤ ʆʄ ï ʩʪʝʧʝʥʴʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 0,34. 

UDUD- UD#UD-#

)( UDm )( UDm#

0 0 +1-1-1 +1

OM
H ȵȲ ȵȷOC OC OM H ȵȲ ȵȷ

1 1

-0,17 -0,17

Ɇ) ɇ)
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ʈʠʩ.1-25  ʃʠʥʝʡʥʦʝ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʬʘʟʟʠʬʠʢʘʪʦʨʘ 

ʘ) ʧʦ ʦʪʢʣʦʥʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ; ʙ) ʧʦ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪʢʣʦʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

( ) ( ) 66,0ɛ 3

1ʅ
=ÆD=D ɸUU ii d ; 

( ) ( ) 34,0ɛ 2

1ʆʄ
=ÆD=D ɸUU ii d , 

ʛʜʝ ( )iUDd  ï ʜʝʣʴʪʘ-ʬʫʥʢʮʠʷ, ʛʜʝ 
iUD  ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ: 17.0-=D iU ; ( )
H

ɛ iUD  ï ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 3

1ɸU i ÍD  (ʪʝʨʤ 

ʅ); ( )
ʆʄ

ɛ iUD  ï ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 2

1ɸU i ÍD  (ʪʝʨʤ ʆʄ).  

ʇʫʩʪʴ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪʢʣʦʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ iUD# = ï 

0,17  ʘʢʪʠʚʠʟʠʨʫʝʪ ʪʝʨʤ ʅ ʩʪʝʧʝʥʴʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 0,66 ʠ ʪʝʨʤ ʆʄ ï 

ʩʪʝʧʝʥʴʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 0,34 ʠʣʠ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1-25. 

( ) ( ) 66,0ɛ 3

2ʅ
=ÆD=D ɸUU ii

## d ; 

( ) ( ) 34,0ɛ 2

2ʆʄ
=ÆD=D ɸUU ii

## d , 

ʛʜʝ ( )iUD#d  ï ʜʝʣʴʪʘ-ʬʫʥʢʮʠʷ, ʛʜʝ iUD# ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ 

ʦʪʢʣʦʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ: 17,0-=D iU# ; ( )
ʅ

ɛ iUD#  ï ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

3

2ɸU i ÍD#  (ʪʝʨʤ ʅ); ( )
ʆʄ

ɛ iUD#  ï ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 2

2ɸU i ÍD#  (ʪʝʨʤ ʆʄ). 

 ʅʘʭʦʜʠʤ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʤʠʥʠʤʫʤ, ʛʜʝ 

ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʊ-ʪʠʧʘ (ʧʦ ʄʘʤʜʘʥʠ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)](ɛ),(ɛmin[)(ɛ)(ɛ),(ɛ yxyxyx BABABA =Æ=­  

ʠʣʠ 

( ) ( ) [ ] 66,066,00,66;min]ɛ,[ɛminŬ
ʅʅ1 ==DD= ii UU # ; 

( ) ( ) [ ] 34,034,00,66;min]ɛ,[ɛminŬ
ʆʄʅ2 ==DD= ii UU # ; 

           ( ) ( ) [ ] 34,066,00,34;min]ɛ,[ɛminŬ
ʅʆʄ3 ==DD= ii UU # ; 

             ( ) ( ) [ ] 34,034,00,34;min]ɛ,[ɛminŬ
ʆʄʆʄ4 ==DD= ii UU # . 

ʠ ʦʧʨʝʜʝʣʷʝʤ çʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʳʭʦʜʳè: 

( ) ( ) ( ) ( ) 22,017,066,017,066,0ɛɛ
ʅʅ1 -=-+-=DD+DD=* iiii UUUUz ## ; 

( ) ( ) ( ) ( ) 17,017,034,017,066,0ɛɛ
ʆʄH2 -=-+-=DD+DD=* iiii UUUUz ## ; 

( ) ( ) ( ) ( ) 17,017,066,017,034,0ɛɛ
ʅʆʄ3 -=-+-=DD+DD=* iiii UUUUz ## ; 
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        ( ) ( ) ( ) ( ) 12,017,034,017,034,0ɛɛ
ʆʄʆʄ4 -=-+-=DD+DD=* iiii UUUUz ## . 

ʇʦ ʤʝʪʦʜʫ ʮʝʥʪʨʦʠʜʘ ʦʧʨʝʜʝʣʷʝʤ ʚʳʭʦʜ. 

         
( ) ( )

.38,0
)34,066,0(2

)12,0(34,017,034,0222,066,0
4

1

4

1

ʥʘʧʨ0 -=
+

-+-Ö+-
==

ä

ä

=

=

*

i

i

i

ii z

z

a

a

           

 

 

 ʀʝʨʘʨʭʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ 

  ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʥʦʛʦʤʝʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ çʚʭʦʜʳ ï ʚʳʭʦʜè 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ [6]. ɺ 

ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʚʳʭʦʜ ʦʜʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʜʨʫʛʦʡ, ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʥʝʯʝʪʢʠʭ ʙʘʟ ʟʥʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ 

çʧʨʦʢʣʷʪʠʝ ʨʘʟʤʝʨʥʦʩʪʠè. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʭʦʜʦʚ ʵʢʩʧʝʨʪʫ ʪʨʫʜʥʦ 

ʦʧʠʩʘʪʴ ʥʝʯʝʪʢʠʤʠ ʧʨʘʚʠʣʘʤʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʭʨʘʥʠʪʴ ʥʝ ʙʦʣʝʝ 7°2 ʧʦʥʷʪʠʡ-ʧʨʠʟʥʘʢʦʚ. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʠʥʬʦʨʤʘʮʠʠ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʠʝʨʘʨʭʠʯʝʩʢʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʯʝʣʦʚʝʢ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʠʝʨʘʨʭʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ. 

ɺʪʦʨʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʙʘʟ ʟʥʘʥʠʡ ï ʢʦʤʧʘʢʪʥʦʩʪʴ. ʅʘ   

ʨʠʩ. 1-26 ʧʦʢʘʟʘʥʘ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ. 
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ʈʠʩ.1-26. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ 

 

ʅʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ ʚ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʙʘʟʘʭ ʟʥʘʥʠʡ 

ʤʦʞʥʦ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʘʪʴ ʤʥʦʛʦʤʝʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ çʚʭʦʜ-ʚʳʭʦʜè. ʇʫʩʪʴ 

ʜʣʷ ʧʷʪʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʰʝʩʪʴ ʪʝʨʤ. ʊʦʛʜʘ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣ ʜʣʷ ʟʘʜʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ 

( )654321 ,,,,, xxxxxxfʫ=  ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ ʙʫʜʝʪ ʨʘʚʥʦ 1562556= . 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʜʣʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʙʘʟʳ ʟʥʘʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣ ʙʫʜʝʪ 

3222 5555 +++  = 200. 

1.10. ɼʝʬʬʘʟʠʬʠʢʘʮʠʷ. ʉʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ 

ɼʝʬʘʟʟʠʬʠʢʘʮʠʷ ï ʦʧʝʨʘʮʠʷ ʧʝʨʝʚʦʜʘ ʥʝʯʝʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʯʝʪʢʫʶ 

ʠʥʬʦʨʤʘʮʠʶ [9]. ʀʟʚʝʩʪʥʳ ʤʝʪʦʜʳ ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ; ʮʝʥʪʨ ʪʷʞʝʩʪʠ 

(centroid), ʮʝʥʪʨ ʤʝʜʠʘʥʳ (bisector), ʥʘʠʙʦʣʴʰʝʛʦ ʠʟ ʤʘʢʩʠʤʫʤʦʚ (lom), 

ʥʘʠʤʝʥʴʰʝʛʦ ʠʟ ʤʘʢʩʠʤʫʤʦʚ (som) ʠ ʮʝʥʪʨ ʤʘʢʩʠʤʫʤʦʚ (mom). ʅʘ ʧʨʘʢʪʠʢʝ 

ʯʘʱʝ ʧʨʠʤʝʥʷʶʪ  ʤʝʪʦʜ ʮʝʥʪʨʦʠʜʘ ʠ ʮʝʥʪʨ ʤʘʢʩʠʤʫʤʦʚ. ʈʘʩʩʤʦʪʨʠʤ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʮʝʥʪʨʦʠʜʘ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ 

ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ. 

ɼʝʬʘʟʟʠʬʠʢʘʮʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʮʝʥʪʨʦʠʜʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʢʦʦʨʜʠʥʘʪʫ ʘʙʩʮʠʩʩ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʝ (ʦʨʜʠʥʘʪʝ) ʥʝʣʠʥʝʡʥʦʛʦ 

ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʫʩʝʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʦʩʣʝ ʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʠ ʠ 

ʥʝʯʝʪʢʦʡ ʢʦʤʧʦʟʠʮʠʠ. 

ʀʟʚʝʩʪʥʳ ʨʘʟʥʳʝ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʢʦʦʨʜʠʥʘʪ ʎʊ ʬʠʛʫʨʳ ʧʦ ʤʝʪʦʜʫ 

ʮʝʥʪʨʦʠʜʘ. ʆʜʥʘ ʠʟ ʥʠʭ (1.5) [10]. 

                                        
()

()ñ

ñ
ä

äÖ
=

xx

xxx
x

d

d
ʎʊ

m

m
.                                   (1.5) 

ʌʦʨʤʫʣʘ (1.5) ʫʜʦʙʥʘ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʜʝʬʘʟʟʠʬʠʢʘʪʦʨʘ ʝʩʪʴ ʩʠʥʛʣʝʪʦʥʳ. 
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ʀʟʚʝʩʪʥʘ ʬʦʨʤʫʣʘ (1.6) ʚʳʯʠʩʣʝʥʠʷ ʘʙʩʮʠʩʩʳ ʎʊ ʣʠʥʝʡʥʳʭ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʫʩʝʯʝʥʥʳʭ ʤʥʦʞʝʩʪʚ (ʬʠʛʫʨʳ), ʩ ʬʠʢʩʘʮʠʝʡ ʢʦʦʨʜʠʥʘʪ ʝʝ 

ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ [11].  
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ʛʜʝ 
ii yx ,  ï ʢʦʦʨʜʠʥʘʪʳ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʠʛʫʨ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʨʘʥʠʮʳ i -ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ (ʬʠʛʫʨʳ). 

 ʈʘʩʯʝʪ ʢʦʦʨʜʠʥʘʪ ʎʊ ʬʠʛʫʨʳ ʧʦ ʬʦʨʤʫʣʝ (1.6) ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʠʛʫʨ ʠ ʠʤʝʝʪ ʬʠʢʩʠʨʦʚʘʥʥʫʶ 

ʪʦʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʬʠʛʫʨʳ. 

ɼʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ ʬʦʨʤʫʣʳ (1.7) ʠ (1.8) ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʎʊ 

ʬʠʛʫʨʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʙʠʝʥʠʝ ʬʠʛʫʨʳ ʧʦ ʦʩʠ 

ʘʙʩʮʠʩʩ ʩ ʧʦʩʪʨʦʝʥʠʝʤ i -ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʨʘʟʥʦʡ ʚʳʩʦʪʳ ʩ ʨʘʩʯʝʪʦʤ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ ʢʘʞʜʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ [9].  
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ʛʜʝ   
iii x)f(x=S DÖ  ï ʧʣʦʱʘʜʴ i-ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ; ()ixf  ï ʚʳʩʦʪʘ i-

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ; 
ixD  ï ʰʠʨʠʥʘ i-ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ; 
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1
ʎʊ

i+i
i

xx
=x

-
 ï ʟʥʘʯʝʥʠʝ 

ʘʙʩʮʠʩʩʳ ʎʊ i -ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣ (1.7) ʠ (1.8) ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʚʳʯʠʩʣʝʥʠʡ ʠ ʩʥʠʞʝʥʠʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʨʘʩʯʝʪʘ ʢʦʦʨʜʠʥʘʪ ʎʊ ʠ ʩʥʷʪʠʷ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʭʘʨʘʢʪʝʨ ʬʫʥʢʮʠʠ ()xfy= , ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʙʣʠʞʝʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʝ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʙʠʝʥʠʷ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʬʠʛʫʨʳ 
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ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʫʩʝʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʩ ʧʦʩʪʨʦʝʥʠʝʤ i -ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ 

ʨʘʚʥʦʡ ʧʣʦʱʘʜʠ [20].  

ʇʫʩʪʴ ʦʙʲʝʜʠʥʝʥʥʦʝ ʫʩʝʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʧʠʩʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ 

()xfy=  ʠ ʩʣʦʞʥʘʷ ʬʠʛʫʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʠʥʪʝʨʚʘʣʝ [a, b] ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʎʊ ʬʠʛʫʨʳ: 

ï ʧʣʦʱʘʜʴ 1=S ;  

ï ʨʘʟʙʠʚʘʝʤ ʩʣʦʞʥʫʶ ʬʠʛʫʨʫ ʥʘ n ʧʨʦʩʪʳʭ ʬʠʛʫʨ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʟʙʠʝʥʠʝʤ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ, ʧʨʠʯʝʤ ʧʣʦʱʘʜʠ ʵʪʠʭ ʬʠʛʫʨ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʜʠʥʘʢʦʚʳʤʠ ʠ ʨʘʚʥʳʤʠ 1-ÖnS . ʏʠʩʣʦ ʨʘʟʙʠʝʥʠʡ n ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʷ ( )1
2

-
D= Fn , ʛʜʝ FD ï ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʬʫʥʢʮʠʠ ()xfy= ; 

ï ʟʘʜʘʝʤʩʷ ʧʨʠʨʘʱʝʥʠʝʤ CD ʠʟʤʝʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪʳ ʘʙʩʮʠʩʩʳ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʭʦʪʷ ʙʳ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ, ʯʝʤ  ( ) 1-Ö- naʚ ; 

ï ʦʧʨʝʜʝʣʷʝʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʘʙʩʮʠʩʩ ʚ ʠʥʪʝʨʚʘʣʝ ʨʘʟʙʠʝʥʠʷ ],[ 1+kk xx , ʛʜʝ 

ax =0
; bxn= ; 1,....,2,1,0 -= nk . ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʨʘʟʙʠʝʥʠʷ 

ix  

ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ( )ä
=

D+D=
k

j

ii CjxCfS
1

 ʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩʦ 

ʟʥʘʯʝʥʠʝʤ 1-ÖnS . ʋʚʝʣʠʯʠʚʘʝʤ ʟʥʘʯʝʥʠʝ k  ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ 

ʟʘʜ

1)( e¢Ö- -nSSi , ʛʜʝ 
.ʟʘʜe ï ʟʘʜʘʥʥʘʷ ʪʦʯʥʦʩʪʴ. ɻʨʘʥʠʮʘ -i ʠʥʪʝʨʚʘʣʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝCkxx ii D+=+1 . ʋʢʘʟʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʥʘ ʚʩʝʤ ʦʪʨʝʟʢʝ [a, b] ʠ ʦʧʨʝʜʝʣʷʝʪ ʢʦʦʨʜʠʥʘʪʳ 
ni xxxxx ,,...,..,,, 210
. ɺ ʧʨʝʜʝʣʘʭ 

ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ][ 1, +ii xx  ʬʫʥʢʮʠʷ ()xf  ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ 
iy ; 

ï ʦʧʨʝʜʝʣʷʝʤ ʘʙʩʮʠʩʩʫ ʠ ʦʨʜʠʥʘʪʫ ʎʊ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʫʩʝʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʧʦ ʬʦʨʤʫʣʘʤ (1.9) ʠ (1.10), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 
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ʛʜʝ  nï ʯʠʩʣʦ ʨʘʟʙʠʝʥʠʡ; 
iSï ʧʣʦʱʘʜʠ ʪʝʢʫʱʠʭ ʨʘʟʙʠʝʥʠʡ; 

ix ,
1-ix ï 

ʢʦʦʨʜʠʥʘʪʳ ʘʙʩʮʠʩʩ ʪʝʢʫʱʠʭ ʨʘʟʙʠʝʥʠʡ.                                           

ʇʨʠʚʝʜʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʎʊ ʙʳʣ ʧʨʦʚʝʨʝʥ ʥʘ  

ʬʠʛʫʨʝ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʫʩʝʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ. 1-27.  

   ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʦʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʘʢʝʪʘ çʎʝʥʪʨ 

ʪʷʞʝʩʪʠè.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

 

ʌʠʛʫʨʘ (ʘ). 
DC = 0,02; 

n = 4;    
ʮ.ʪ.x  = 3,405;                                             d = 2,28%; 

ʮ.ʪ.y  = 0,330;                                             d = 1,98%; 

n = 8;    
ʮ.ʪ.x  = 3,419;                                             d = 1,88%; 

ʮ.ʪ.y = 0,330;                                             d = 1,98%; 

n = 10;   
ʮ.ʪ.x = 3,371;                                             d = 3,25%; 

ʮ.ʪ.y  = 0,328;                                             d = 2,57%; 

 
DC = 0,01; 

n = 4;    
ʮ.ʪ.x  = 3,438;                                             d = 1,34%; 

ʮ.ʪ.y  = 0,305;                                             d = 9,40%; 

n = 8;    
ʮ.ʪ.x  = 3,467;                                             d = 5,0%; 

ʮ.ʪ.y  = 0,328;                                             d = 2,71%; 

n = 10;   
ʮ.ʪ.x = 3,435;                                             d = 1,43%; 

ʮ.ʪ.y  = 0,308;                                             d = 8,51%; 
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ʘ)                                                                                    ʙ) 

ʈʠʩ.1-27.  ʇʨʠʤʝʨʳ ʬʠʛʫʨ: ʘ), ʙ) 

 

ʌʠʛʫʨʘ (ʙ). 
DC = 0,02; 

n = 4;    
ʮ.ʪ.x  = 1,688;                                               d = 2,51%; 

ʮ.ʪ.y  = 0,988;                                               d = 4,11%; 

n = 8;    
ʮ.ʪ.x  = 1,691;                                               d = 2,29%; 

ʮ.ʪ.y  = 1,044;                                              d = 1,36%; 

n = 10;   
ʮ.ʪ.x  = 1,670;                                              d = 3,52%; 

ʮ.ʪ.y  = 1,065;                                              d = 3,42%; 

DC = 0,01; 

n = 4;      
ʮ.ʪ.x  = 1,713;                                            d = 1,06%; 

ʮ.ʪ.y  = 0,925;                                            d = 10,18%; 

n = 8;     
ʮ.ʪ.x  = 1,705;                                             d = 1,49%; 

ʮ.ʪ.y  = 1,013;                                            d = 1,68%; 

n = 10;    
ʮ.ʪ.x  = 1,690;                                            d = 2,39%; 

ʮ.ʪ.y  = 1,050.                                            d = 1,96%. 

ɸʥʘʣʠʟ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ: 

ï ʯʝʤ ʤʝʥʴʰʝ ʧʨʠʨʘʱʝʥʠʝ ʘʙʩʮʠʩʩʳ CD , ʪʝʤ ʚʳʰʝ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʎʊ ʬʠʛʫʨʳ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʫʩʝʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ; 

ï ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʎʊ ʬʠʛʫʨʳ 

ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʫʩʝʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʦ ʬʦʨʤʫʣʘʤ (1.9) ʠ (1.10) ʥʘ ʜʚʘ 

ʧʦʨʷʜʢʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʬʦʨʤʫʣʘʤ (1.7) ʠ (1.8); 

ï ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʢʦʦʨʜʠʥʘʪ ʎʊ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʫʩʝʯʝʥʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ (1-3) ʧʨʝʜʧʦʣʘʛʘʝʪ ʣʠʥʝʡʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʜʝʬʘʟʟʠʬʠʢʘʪʦʨʘ ʩ ʬʠʢʩʘʮʠʝʡ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʬʠʛʫʨ; 

ï ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʢʦʦʨʜʠʥʘʪ ʎʊ (1.9) ʠ (1.10) ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʫʩʝʯʝʥʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʶʪ ʢʘʢ ʣʠʥʝʡʥʳʝ, ʪʘʢ ʠ ʥʝʣʠʥʝʡʥʳʝ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʝʬʘʟʟʠʬʠʢʘʪʦʨʘ, ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠ ʤʦʛʫʪ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʝʯʝʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ.  
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1.11. ɸʣʛʦʨʠʪʤʳ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ  

 ʄʦʜʫʣʴ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʙʣʦʢʘ 

ʬʘʟʟʠʬʠʢʘʮʠʠ, ʙʘʟʳ ʧʨʘʚʠʣ, ʙʣʦʢʘ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʷ ʠ ʙʣʦʢʘ 

ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ. 

ɹʣʦʢ ʬʘʟʟʠʬʠʢʘʮʠʠ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʦʡ ʦʧʝʨʠʨʫʝʪ ʥʝʯʝʪʢʠʤʠ 

ʤʥʦʞʝʩʪʚʘʤʠ. ɺ ʟʘʜʘʯʘʭ ʫʧʨʘʚʣʝʥʠʷ  ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ 

ʬʘʟʟʠʬʠʢʘʮʠʠ ʪʠʧʘ ʩʠʥʛʣʝʪʦʥ. ɹʣʦʢ ʬʘʟʟʠʬʠʢʘʮʠʠ ʩʦʜʝʨʞʠʪ ʦʪ ʦʜʥʦʛʦ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʪʝʨʤ-ʤʥʦʞʝʩʪʚ. ʇʦʵʪʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʟʥʘʯʝʥʠʶ( ) XxxxX
T

n Í= ,..., 21 ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʙʣʦʢʘ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ  ʬʘʟʟʠʬʠʢʘʮʠʷ ʙʫʜʝʪ ʩʦʧʦʩʪʘʚʣʝʥʦ ʥʝʯʝʪʢʦʝ 

ʤʥʦʞʝʩʪʚʦ
nXXXXA ³³³=Ì¡ ....21
. ʇʝʨʝʤʝʥʥʳʤ ʩʠʛʥʘʣʦʤ ʙʣʦʢʘ 

ʬʘʟʟʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʥʠʤʦʜʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʩʠʥʛʣʝʪʦʥ), 

ʢʦʪʦʨʘʷ ʩʠʥʭʨʦʥʥʦ ʩ ʚʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʦʨʤʠʨʦʚʘʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʝʨʝʩʝʢʘʷ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ. 

ʌʘʟʟʠʬʠʢʘʮʠʷ ʥʘ ʩʠʥʛʣʝʪʦʥʦʡ ʙʘʟʝ (ʦʧʝʨʘʮʠʷ ʧʝʨʝʚʦʜʘ ʯʝʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʥʝʯʝʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ) ʚ ʩʣʫʯʘʝ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʫʝʪ ʥʝʯʝʪʢʦʝ 

ʤʥʦʞʝʩʪʚʦ 
nXXXXA ³³³=Ì¡ ....21
 ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʦʧʝʨʘʮʠʝʡ 

ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʚ ʙʣʦʢʝ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʷ.  ʏʠʩʣʦ ʪʝʨʤ ʦʪʜʝʣʴʥʦʛʦ 

ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʝʪʩʷ ʦʪ 3 ʜʦ 11 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʩʠʛʥʘʣʘ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʪʝʨʤ ʚʦʟʤʦʞʥʦ ʚʢʣʶʯʝʥʠʝʤ ʢʚʘʥʪʠʬʠʢʘʪʦʨʦʚ: 

ʅɽ, ʆʏɽʅʔ, ɹʆʃɽɽ-ʄɽʅɽɽ. ʍʘʨʘʢʪʝʨ ʪʝʨʤ ʟʘʜʘʶʪʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ 

ʧʨʘʚʠʣʘʤʠ, ʘ ʩʤʳʩʣ ï ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ.  

 

 

 

 ɹʘʟʘ ʧʨʘʚʠʣ. 
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ɹʘʟʘ ʧʨʘʚʠʣ, ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʤʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ()kR , Nk ,...,1= , ʚʠʜʘ (ʜʣʷ ʩʣʫʯʘʷ ʥʝʩʢʦʣʴʢʠʭ 

ʚʳʭʦʜʦʚ) 

( ) ( )K

mm

KKK

nn

KK ByANDANDByANDByTHENAxANDANDAxIFR ʵʪʦ,...,ʵʪʦ ʵʪʦ ʵʪʦ,...., ʵʪʦ  : 221111

ʛʜʝ niRXA i

K

i ,...,1, =ËÌ ; 1x , 2x é
nx ï ʚʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ;  

.,...,1, NjRYB j

K

j =ËÌ ; 1y ,..
my ï ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ. 

ʇʨʠʤʝʤ, ʯʪʦ ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 1y ,é,
my  ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳ, ʘ ʪʘʢʞʝ  

ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʢʘʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ 

ʧʝʨʝʤʝʥʥʳʝ: çʤʘʣʳʡè, çʩʨʝʜʥʠʡè ʠ çʙʦʣʴʰʦʡè, ʪʘʢ ʠ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʦʜʫʣʝʡ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ, ʠʭ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʠ 

ʥʘʣʠʯʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʨʘʚʠʣʘʤʠ. 

ɹʣʦʢ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ. 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʥʘ ʚʭʦʜ ʙʣʦʢʘ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʷ ʧʦʜʘʥʦ ʥʝʯʝʪʢʦʝ 

ʤʥʦʞʝʩʪʚʦ
nXXXXA ³³³=Ì¡ ....21
. ʅʘ ʚʳʭʦʜʝ ʵʪʦʛʦ ʙʣʦʢʘ ʪʘʢʞʝ ʧʦʷʚʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʜʥʦ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ B¡. ʉʣʫʯʘʡ, ʢʦʛʜʘ ʚʳʭʦʜʦʚ 

ʥʝʩʢʦʣʴʢʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʧʫʱʝʥ. 

ʇʨʠʤʝʨ 1-24. ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʥʝʯʝʪʢʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ, ʛʜʝ ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ   ʨʘʩʰʠʨʝʥʠʷ 

ɿʘʜʝ, ʘ ʬʘʟʟʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʫʣʴ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʙʘʟʦʡ ʧʨʘʚʠʣ: 

( ) ( )11

22

1

11

1  ʵʪʦ ʵʪʦ ʵʪʦ  : ByTHENAxANDAxIFR ; 

( ) ( )22

22

2

11

2  ʵʪʦ ʵʪʦ ʵʪʦ  : ByTHENAxANDAxIFR . 

ʅʘ ʝʛʦ ʚʭʦʜ ʧʦʜʘʥ ʩʠʛʥʘʣ ( )TxxX 21,= . ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʬʘʟʟʠʬʠʢʘʮʠʠ 

ʥʘ ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ ʥʘ ʚʭʦʜʝ ʙʣʦʢʘ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʷ ʧʦʣʫʯʘʝʤ 

ʥʝʯʝʪʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ 
1A¡ʠ 2A¡ʩ ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

() ( )1111
xxxA -d=m¡ ; 
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() ( )2222
xxxA -d=m¡ . 

ʆʙʦʟʥʘʯʠʤ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʤʦʜʫʣʷ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʚʦʣʦʤ 

y . 

ʊʦʛʜʘ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠʤʝʝʪ ʚʠʜ 

() ( ) ( )( )[ ]y,,xxxxy KK RAA

xx

B 2121

,

,,min
21

2

sup mm=m ¡³¡ . 

ɺ ʢʘʯʝʩʪʚʝ T -ʥʦʨʤʳ ʧʨʠʤʝʥʠʤ ʧʨʘʚʠʣʦ (ʨʘʩʰʠʨʝʥʠʝ) ɿʘʜʝ. ʂʨʦʤʝ ʪʦʛʦ 

ʜʦʧʫʩʪʠʤ, ʯʪʦ 

( ) () ()[ ] ( )( )[ ]22112121 ,min,minx,
2121

xxxxxxx AAAA -d-d=mm=m ¡¡¡³¡ . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

() ( )( ) ( )( )[ ] ( )yxxy,,xxxxxxy KKK RR

xx

B
,,,,min 21212211

,

sup
2

m=m-d-d=m . 

ɺ ʢʘʯʝʩʪʚʝ ʚʳʙʨʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʠ 

( ) ( )yxKKKK BAAR
,x,y,x,x 2121

21 ­³
m=m . 

 ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʧʝʨʘʮʠʷ ʤʠʥʠʤʫʤ 

( ) ( ) ()[ ]yxyx KKKK BAABAA
mm=m ¡³¡­³

,x,min,x,
22121

2121 , 

ʛʜʝ 

 

( ) () ()[ ]2121
2121

,minx, xxx KKK AAAA
mm=m ¡³

. 

ɺ ʨʝʟʫʣʴʪʘʪʝ 

() () ()[ ] (){ } () () ()[ ].,,min,,minmin 2121
2121

yxxyxxy KKKKKKK BAABAAB
mmm=mmm=m . 

  ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʥʝʯʝʪʢʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ ʠʤʝʝʪ ʚʠʜ 

() () () ()[ ]{ }yxxy KKK BAA
K

B ɛ,ɛ,ɛminɛ 21

2,1
21

max
=

¡ = . 

ʇʨʠʤʝʨ 1-25. ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʥʝʯʝʪʢʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ, ʛʜʝ ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʧʦ ʄʘʤʜʘʥʠ, ʘ 

ʬʘʟʟʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ ʥʝʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ 



79 

 

ʇʫʩʪʴ ʤʦʜʫʣʴ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʙʘʟʫ ʧʨʘʚʠʣ: 

( ) ( )11

22

1

11

1  ʵʪʦ ʵʪʦ ʵʪʦ  : ByTHENAxANDAxIFR ; 

( ) ( )22

22

2

11

2  ʵʪʦ ʵʪʦ ʵʪʦ  : ByTHENAxANDAxIFR . 

ʅʘ ʝʛʦ ʚʭʦʜ ʧʦʜʘʥʳ ʯʠʩʣʦʚʳʝ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ1x  ʠ 2x . ʇʦʩʣʝ 

ʬʘʟʟʠʬʠʢʘʮʠʠ ʥʘ ʚʭʦʜʝ ʙʣʦʢʘ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʥʝʯʝʪʢʠʝ 

ʧʦʜʤʥʦʞʝʩʪʚʘ
1A¡ʠ 2A¡ʩ ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ()11

1

x
A
m  ʠ ()21

2

x
A
m . ɺ 

ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʬʘʟʟʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʥʝʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ.  

ʆʙʦʟʥʘʯʠʤ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʤʦʜʫʣʷ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʚʦʣʦʤ 

y . 

ʊʦʛʜʘ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʝʯʝʪʢʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʠʤʝʝʪ ʚʠʜ 

() ( ) ( )( )[ ]y,,xxxxy KK RAA

xx

B 2121

,

,,min
21

2

sup mm=m ¡³¡ . 

ɺ ʢʘʯʝʩʪʚʝ T - ʥʦʨʤʳ ʧʨʠʤʝʤ ʧʨʘʚʠʣʦ ʄʘʤʜʘʥʠ 

( ) () ()[ ]2121 2121
,minx, xxx AAAA ¡¡¡³¡ mm=m . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

() () ()( )[ ] ( ){ } ( )yxx,yxxxxy KKK RRAA

xx

B
,,,,,minmin 212121

,

1
2

1
1

2

sup m=mmm=m . 

ɺ ʢʘʯʝʩʪʚʝ ʥʝʯʝʪʢʦʡ ʠʤʧʣʠʢʘʮʠʠ 

( ) ( )yxx KKKK BAAR
,x,y,x, 2121

21 ­³
m=m . 

 ʠʩʧʦʣʴʟʫʝʤ ʦʧʝʨʘʮʠʶ ʤʠʥʠʤʫʤ 

( ) ( ) ()[ ]yx,yx,x KKKK BAABAA
mm=m ¡³¡­³

,x,min
22121

2121 . 

ʂʨʦʤʝ ʪʦʛʦ 

( ) () ()[ ]2121
2121

,minx, xxx KKK AAAA
mm=m ¡³

. 

ɺ ʨʝʟʫʣʴʪʘʪʝ 

() () ()[ ] (){ } () () ()[ ].,,min,,minmin 2121
2121

yxxyxxy KKKKKKK BAABAAB
mmm=mmm=m . 

 ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʥʝʯʝʪʢʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ, ʠʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤ ʄʘʤʜʘʥʠ, ʠʤʝʝʪ ʚʠʜ 
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() () () ()[ ]{ }yxxy KKK BAA
K

B mmm=m
=

¡ ,,min 21

2,1
21

max . 

    ʀʣʣʶʩʪʨʘʮʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ 

ʄʘʤʜʘʥʠ, ʛʜʝ ʬʘʟʟʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ ʥʝʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ  (ʩʤ. ʨʠʩ.8) 

[5]. 

ʈʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʘʮʠʠ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʠʥʪʝʟ ʥʝʯʝʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ, ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ 

ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤ-ʤʥʦʞʝʩʪʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʘʣʛʦʨʠʪʤʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ 

(ʜʠʘʧʘʟʦʥʦʚ ʠʟʤʝʥʝʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʬʦʨʤʳ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ) ʧʫʪʝʤ ʤʠʥʠʤʠʟʘʮʠʠ ʚʳʙʨʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʢʘʯʝʩʪʚʘ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʀʩʢʫʩʩʪʚʦ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ 

ʬʘʟʟʠ-ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʩʢʦʣʴʢʦ ʠ ʢʘʢʠʭ) ʚ ʥʝʯʝʪʢʦʤ ʨʝʛʫʣʷʪʦʨʝ, ʥʦ ʠ ʪʠʧ 

ʨʝʛʫʣʷʪʦʨʘ, ʪ.ʝ. ʨʝʰʠʪʴ ʚʦʧʨʦʩ, ʢʘʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʰʠʙʢʠ, ʢʨʦʤʝ ʩʘʤʦʡ 

ʦʰʠʙʢʠ, ʧʦʜʘʚʘʪʴ ʥʘ ʚʭʦʜ ʨʝʛʫʣʷʪʦʨʘ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ ʚ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʵʪʘʧʥʦ ʘʣʛʦʨʠʪʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʯʝʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʵʪʘʧʳ ʬʘʟʟʠʬʠʢʘʮʠʠ, ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʠ 

ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ.   

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʝʢʮʠʡ ʚʭʦʜʥʳʭ ʚʝʢʪʦʨʦʚ ʧʦʩʣʝ ʬʘʟʟʠʬʠʢʘʮʠʠ  

ʥʝʯʝʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʯʝʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʥʘ ʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʤʦʜʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʩʠʥʛʣʝʪʦʥ), ʢʦʪʦʨʳʡ 

ʞʝʩʪʢʦ ʩʚʷʟʘʥ ʩ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ɼʣʷ ʩʣʫʯʘʷ ʜʚʫʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʟʘʜʘʜʠʤʩʷ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ 

(ʨʠʩ.1-29): ʦʪʢʣʦʥʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ  ʩʚʦʙʦʜʥʦʡ ʪʫʨʙʠʥʳ ʠ ʝʝ 

ʧʨʦʠʟʚʦʜʥʦʡ. 
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ɺ ʧʨʦʮʝʩʩʝ ʬʘʟʟʠʬʠʢʘʮʠʠ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʪʫʨʙʠʥʳ ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʠʟ  

ʩʪʝʧʝʥʝʡ  ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʠʜʘ:  
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ʈʠʩ.1-28. ʊʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʬʘʟʟʠʬʠʢʘʪʦʨʘ ʥʝʯʝʪʢʦʛʦ ʨʝʛʫʣʷʪʦʨʘ, ʥʘʧʨʠʤʝʨ ʯʘʩʪʦʪʳ: ʘ ï 

ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʧʦ ʦʪʢʣʦʥʝʥʠʶ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʪʫʨʙʠʥʳ; ʙ ï ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʧʦ 

ʧʨʦʠʟʚʦʜʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʪʫʨʙʠʥʳ 

ɺ ʧʨʦʮʝʩʩʝ ʬʘʟʟʠʬʠʢʘʮʠʠ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʪʫʨʙʠʥʳ ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʠʟ  

ʩʪʝʧʝʥʝʡ  ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʠʜʘ:  
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xxx
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xxx
A
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() ( )13

113
1

xxx
A

-d=m  

() ( )14

114
1

xxx
A

-d=m  

() ( )15

115
1

xxx
A

-d=m . 

ɼʘʥʥʦʝ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʧʨʦʝʢʮʠʠ ʚʭʦʜʥʦʛʦ 

ʚʝʢʪʦʨʘ1x  (ʥʘʧʨʠʤʝʨ, ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʪʫʨʙʠʥʳ). 

ɺ ʧʨʦʮʝʩʩʝ ʬʘʟʟʠʬʠʢʘʮʠʠ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʧʨʦʠʟʚʦʜʥʦʡ ʚʭʦʜʥʦʛʦ 

ʚʝʢʪʦʨʘ (ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʥʘʷ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʩʚʦʙʦʜʥʦʡ 

ʪʫʨʙʠʥʳ) ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʩʪʝʧʝʥʝʡ  

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʠʜʘ: 
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225
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xxx
A
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ɼʘʥʥʦʝ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʝ 

ʧʨʦʝʢʮʠʡ ʚʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ 2x . 

2. ʅʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ  

 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʧʦ ʚʭʦʜʥʳʤ ʧʝʨʝʤʝʥʥʳʤ 

ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʤʘʪʨʠʮʫ ʨʝʰʝʥʠʡ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʠʢʪʠʚʥʳʝ 

ʧʨʘʚʠʣʘ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʵʢʩʧʝʨʪʦʤ [6]. ɺ ʚʠʜʫ ʩʣʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʝʜʠʢʪʠʚʥʳʭ ʧʨʘʚʠʣ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʘʪʨʠʮʳ ʨʝʰʝʥʠʡ: 

ï ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʦʪʜʝʣʴʥʦ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʘ ʚʭʦʜʥʳʭ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ  

1

1A  2

1A  
3

1A  4

1A  5

1A  

ʠ 

1

2A  2

2A  
3

2A  4

2A  5

2A  

 

- ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ  ʚʳʭʦʜʘ, ʥʘʧʨʠʤʝʨ 

( ),, 54321 ,BB,BBB ; 

ï ʨʘʩʧʦʣʦʞʠʪʴ ʪʝʨʤ 3B  ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʭʦʜʘ ʧʦ 

ʜʠʘʛʦʥʘʣʠ ʤʘʪʨʠʮʳ; 

ï  ʨʘʩʧʦʣʦʞʠʪʴ ʪʝʨʤʳ 1B , 2B , 4B , 5B  ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʚʳʭʦʜʘ  ʤʘʪʨʠʮʳ ʨʝʰʝʥʠʡ 5³5, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1-29. 

3. ʅʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ, ʥʘʧʨʠʤʝʨ ʧʦ ʃʘʨʩʝʥʫ. 

ʆʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʪʝʨʤ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʭʦʜʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ  a-ʩʨʝʟʳ: 
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ʌʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
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ʈʠʩ. 1-29. ʄʘʪʨʠʮʘ ʨʝʰʝʥʠʡ 55³ : 

1

1A ,
2

1A , 3

1A , 4

1A , 5

1A  - ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ 
1x ; 1

2A ,
2

2A , 3

2A , 4

2A , 5

2A - ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ2x ; 

54321 ,, ,BB,BBB - ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʚʳʭʦʜʘ 
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21 x,xminBy
AAB
mm*=m ; () () ( )[ ]21
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22 x,xminBy
AAB
mm*=m ; 

() () ()[ ]21
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1

23 x,xminBy
AAB
mm*=m ; () () ()[ ]21
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24 x,xminBy
AAB
mm*=m ; 

() () ( )[ ]21

1
5
2

4
1

25 x,xminBy
AAB
mm*=m . 

4. ʅʝʯʝʪʢʘʷ ʢʦʤʧʦʟʠʮʠʷ. 

ʆʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʬʠʛʫʨʳ ʤʝʪʦʜʦʤ ʧʦʪʦʯʝʯʥʦʛʦ 

ʩʫʤʤʠʨʦʚʘʥʠʷ. 
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5. ɼʝʬʘʟʟʠʬʠʢʘʮʠʷ.  

ʆʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ (ʘʙʩʮʠʩʩʫ ʠ ʢʦʦʨʜʠʥʘʪʫ) 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʬʠʛʫʨʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʮʝʥʪʨʦʠʜʘ ʚ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʪʝʨʤ ï ʤʥʦʞʝʩʪʚʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʭʦʜʘ ʩʦʜʝʨʞʠʪ 

ʩʣʦʞʥʳʝ ʬʫʥʢʮʠʠ (ʄʘʤʜʘʥʠ, ʃʘʨʩʝʥ)  [9] 

ɼʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʪʝʨʤ-ʤʥʦʞʝʩʪʚʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʚʳʭʦʜʘ ʝʩʪʴ ʩʠʥʛʣʝʪʦʥʳ, ʪʦ ʜʝʬʘʟʟʠʬʠʢʘʮʠʷ ʥʝʯʝʪʢʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ ʚʳʧʦʣʥʠʪʴ ʧʦ ʤʝʪʦʜʫ ʮʝʥʪʨʦʠʜʘ [5]  
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1 , 

ʛʜʝ i ï ʯʠʩʣʦ ʪʝʨʤ ʪʝʨʤ-ʤʥʦʞʝʩʪʚ ʬʘʟʟʠʬʠʢʘʪʦʨʘ ʠ ʜʝʬʘʟʟʠʬʠʢʘʪʦʨʘ; Õi ï 

ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ Qi ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʷ ʪʝʨʤʳ 

ʜʝʬʘʟʟʠʬʠʢʘʪʦʨʘ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ:  

¶ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ 

ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ;  

¶ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ; ʧʨʠʤʝʥʝʥʠʝ ʥʝʯʝʪʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʧʦʜʭʦʜʦʤ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ;  

¶ ʫʚʝʣʠʯʝʥʠʝ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪ ʩʣʦʞʥʦʩʪʴ 

ʚʳʯʠʩʣʝʥʠʡ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ;  

¶ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʧʫʥʢʪʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʘʟʘ ʧʨʘʚʠʣ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʪʨʫʜʥʦʤʫ ʝʝ ʚʦʩʧʨʠʷʪʠʶ.  

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʝʨʝʤʝʥʥʘʷ. ʉʧʦʩʦʙ ʟʘʜʘʥʠʷ. ʇʨʠʤʝʨʳ. 

2.  ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʇʨʠʤʝʨʳ. 

3. ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. 
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4. ʏʝʪʢʘʷ ʠ ʨʘʩʰʠʨʝʥʥʘʷ  ʣʦʛʠʢʘ çʀè. 

5. ʏʝʪʢʘʷ ʠ ʨʘʩʰʠʨʝʥʥʘʷ ʣʦʛʠʢʘ çʀʃʀè. 

6. ʏʝʪʢʘʷ ʠ ʨʘʩʰʠʨʝʥʥʘʷ ʣʦʛʠʢʘ çʅɽè. 

7. ʅʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ. 

8. ʌʘʟʟʠʬʠʢʘʮʠʷ ʥʘ ʩʠʥʛʣʝʪʦʥʥʦʡ ʠ ʥʝʩʠʥʛʣʝʪʦʥʥʦʡ ʙʘʟʝ. 

9. ʉʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʄʘʤʜʘʥʠ. 

10. ʉʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʃʘʨʩʝʥʫ. 

11. ʉʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʊʮʫʢʘʤʦʪʦ. 

12. ʉʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ɿʘʜʝ. 

13. ʉʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʧʦ ʉʫʛʝʥʦ-ʊʘʢʘʛʠ. 

14. ɼʝʬʘʟʟʠʬʠʢʘʮʠʷ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜʘ ʮʝʥʪʨʦʠʜʘ. 

15. ʅʝʯʝʪʢʠʝ ʯʠʩʣʘ. 

16. ɼʝʢʘʨʪʦʚʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ. 

17. ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

18. ʌʘʟʟʠʬʠʢʘʮʠʷ ʧʦ ɻʦʩʪʝʚʫ. 

19. ʊʝʨʤ-ʤʥʦʞʝʩʪʚʦ. ʉʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

20. ʌʦʨʤʳ ʟʘʧʠʩʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. 

21. ʂʦʤʧʦʟʠʮʠʦʥʥʦʝ ʧʨʘʚʠʣʦ ɿʘʜʝ.   

22. ʅʝʯʝʪʢʠʝ ʦʪʥʦʰʝʥʠʷ. 

23. ʆʧʝʨʘʮʠʠ ʩ ʥʝʯʝʪʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ. 

24. ʅʝʯʝʪʢʘʷ ʢʦʤʧʦʟʠʮʠʷ. 

25. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʙʘʟʘ ʟʥʘʥʠʡ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʦʨʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ: ʦʩʥʦʚʥʳʝ 

ʧʦʥʷʪʠʷ, ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʝʯʝʪʢʠʤʠ ʤʥʦʞʝʩʪʚʘʤʠ, ʥʝʯʝʪʢʠʝ 

ʦʪʥʦʰʝʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ, ʥʝʯʝʪʢʘʷ ʠʤʧʣʠʢʘʮʠʷ, ʥʝʯʝʪʢʘʷ 

ʢʦʤʧʦʟʠʮʠʷ, ʚʘʨʠʘʥʪʳ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʘʙʦʪʳʚ ʙʣʦʢʘ ʥʝʯʝʪʢʦʛʦ 

ʚʳʚʦʜʘ, ʤʝʪʦʜʳ ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ. ʆʪʤʝʯʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï 

ʦʪʩʫʪʩʪʚʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ, ʝʩʣʠ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʥʘʧʨʠʤʝʨ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʥʝʡʨʦʥ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʷʭ. 

2. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʥʝʯʝʪʢʦ-ʥʝʡʨʦʥʥʦʛʦ 

 ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʚ ʩʠʩʪʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

 

2.1. ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʥʝʡʨʦʥ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

 ʅʝʡʨʦʥʥʦʡ ʩʝʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʪʠʧʫ ʫʟʣʦʚ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʛʨʘʬʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʥʘʟʳʚʘʝʤʳʤʠ ʬʦʨʤʘʣʴʥʳʤʠ ʥʝʡʨʦʥʘʤʠ, ʠ ʩʧʦʩʦʙʥʘʷ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʚʳʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʪʚʝʪ ʥʘ ʚʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ [4]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (ʀʅʉ) 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʠʭ ʚʦʟʤʦʞʥʳʭ ʧʨʠʤʝʥʝʥʠʡ. ʊʝʦʨʠʷ ʀʅʉ ʷʚʣʷʝʪʩʷ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʙʫʣʝʚʘ 

ʘʣʛʝʙʨʘ ʙʦʣʝʝ 50 ʣʝʪ ʷʚʣʷʣʘʩʴ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʳʭ ʠ 

ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʕɺʄ. ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ 

ʧʨʝʚʦʩʭʦʜʷʪ ʯʝʣʦʚʝʢʘ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʴ ʯʠʩʣʦʚʳʝ ʠ ʩʠʤʚʦʣʴʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ. ʆʜʥʘʢʦ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʙʝʟ ʫʩʠʣʠʡ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ 

ʚʦʩʧʨʠʷʪʠʷ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʫʟʥʘʚʘʪʴ ʚ ʪʦʣʧʝ ʟʥʘʢʦʤʦʛʦ ʪʦʣʴʢʦ ʧʦ ʝʛʦ 

ʧʨʦʤʝʣʴʢʥʫʚʰʝʤʫ ʣʠʮʫ) ʩ ʪʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ, ʯʪʦ ʩʘʤʳʡ ʤʦʱʥʳʡ ʚ 

ʤʠʨʝ ʢʦʤʧʴʶʪʝʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʤ ʦʢʘʞʝʪʩʷ ʙʝʟʥʘʜʝʞʥʳʤ ʪʫʛʦʜʫʤʦʤ. ʇʨʠʯʠʥʘ 

ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʘʢʣʶʯʝʥʘ ʚ ʪʦʤ, ʯʪʦ 

ʘʨʭʠʪʝʢʪʫʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʝʡʨʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʭʦʞʘ ʥʘ 

ʘʨʭʠʪʝʢʪʫʨʫ ʤʘʰʠʥʳ ʬʦʥ ʅʝʡʤʘʥʘ (ʪʘʙʣ. 2-1), ʘ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʪʠʧʳ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʥʷʶʪʩʷ ʢʘʞʜʦʡ ʠʟ ʤʦʜʝʣʝʡ. 

ʀʅʉ ï ʵʪʦ ʩʝʪʴ ʩ ʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʩʣʦʝʚ ʠʟ ʦʜʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʘʥʘʣʦʛʦʚ 

ʥʝʡʨʦʥʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʣʦʷʤʠ. ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ 
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ʚ ʩʣʦʷʭ ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʘ ʯʠʩʣʦ ʩʣʦʝʚ ʥʝʡʨʦʥʦʚ ï ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝʝ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ 

ʚʨʝʤʝʥʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

 ʈʘʟʚʠʪʠʝ ʀʅʉ ʚʜʦʭʥʦʚʣʷʣʦʩʴ ʠ ʚʜʦʭʥʦʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʝʡ. ʆʜʥʘʢʦ ʥʘʰʠ 

ʟʥʘʥʠʷ ʦ ʨʘʙʦʪʝ ʤʦʟʛʘ ʦʛʨʘʥʠʯʝʥʳ, ʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʀʅʉ ʧʨʠʭʦʜʠʪʩʷ ʚʳʭʦʜʠʪʴ ʟʘ 

ʧʨʝʜʝʣʳ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ ʧʦʠʩʢʘʭ ʩʪʨʫʢʪʫʨ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʚʳʧʦʣʥʷʪʴ ʧʦʣʝʟʥʳʝ ʬʫʥʢʮʠʠ. ʊʘʢ ʯʘʩʪʦ ʩʦʟʜʘʶʪʩʷ ʩʝʪʠ ʥʝʚʦʟʤʦʞʥʳʝ ʚ ʞʠʚʦʡ 

ʤʘʪʝʨʠʠ ʠʣʠ ʪʨʝʙʫʶʱʠʝ ʥʝʧʨʘʚʜʦʧʦʜʦʙʥʦ ʙʦʣʴʰʠʭ ʜʦʧʫʱʝʥʠʡ ʦʙ ʘʥʘʪʦʤʠʠ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʤʦʟʛʘ. ʅʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʠʟ ʵʣʝʤʝʥʪʦʚ, 

ʥʘʟʳʚʘʝʤʳʭ ʥʝʡʨʦʥʘʤʠ, ʦʯʝʥʴ ʩʣʦʞʥʘ. ʆʢʦʣʦ 1110  ʥʝʡʨʦʥʦʚ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʠʤʝʨʥʦ 1015 ʧʝʨʝʜʘʶʱʠʭ ʩʚʷʟʷʭ. ʋʥʠʢʘʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʥʝʡʨʦʥʦʚ 

ʷʚʣʷʶʪʩʷ ʧʨʠʝʤ, ʦʙʨʘʙʦʪʢʘ ʠ ʧʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʦ ʥʝʨʚʥʳʤ 

ʧʫʪʷʤ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʤʦʟʛʘ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ, ʠʭ ʪʝʣʘ ʟʘʥʠʤʘʶʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʤʦʟʛʘ. ʇʦʯʪʠ ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʥʷʪʦ ʤʝʞʥʝʡʨʦʥʥʳʤʠ 

ʩʚʷʟʷʤʠ. 

 ʏʠʩʣʦ ʩʚʷʟʝʡ ʢʘʞʜʦʛʦ ʥʝʡʨʦʥʘ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʝ. 

ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʤʝʞʥʝʡʨʦʥʥʳʝ ʩʚʷʟʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʤʦʟʛʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʚʳʚʦʜʦʚ, ʩʜʝʣʘʥʥʳʭ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʘʤʠ.  

ʅʘ ʨʠʩ. 2-1 ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʪʠʧʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʝʡʨʦʥʦʚ.  

 ɼʝʥʜʨʠʪʳ ʠʜʫʪ ʦʪ ʪʝʣʘ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ (ʩʦʤʘ) ʢ ʜʨʫʛʠʤ ʥʝʡʨʦʥʘʤ, ʛʜʝ ʦʥʠ 

ʧʨʠʥʠʤʘʶʪ ʩʠʛʥʘʣʳ ʚ ʪʦʯʢʘʭ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʟʳʚʘʝʤʳʭ ʩʠʥʘʧʩʘʤʠ. 

ʇʨʠʥʷʪʳʝ ʩʠʥʘʧʩʦʤ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʧʦʜʚʦʜʷʪʩʷ ʢ ʪʝʣʫ ʥʝʡʨʦʥʘ. ɿʜʝʩʴ ʦʥʠ 

ʩʫʤʤʠʨʫʶʪʩʷ, ʧʨʠʯʝʤ ʦʜʥʠ ʚʭʦʜʳ ʩʪʨʝʤʷʪʩʷ ʚʦʟʙʫʜʠʪʴ ʥʝʡʨʦʥ, ʘ ʜʨʫʛʠʝ 

ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʝʛʦ ʚʦʟʙʫʞʜʝʥʠʶ, ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʨʘʟʣʠʯʘʶʪ ʧʨʦʮʝʩʩʳ 

ʩʠʥʘʧʪʠʯʝʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ ʥʝʡʨʦʥʘ. 
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ʂʦʛʜʘ ʩʫʤʤʘʨʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʚ ʪʝʣʝ ʥʝʡʨʦʥʘ ʧʨʝʚʳʰʘʝʪ ʥʝʢʦʪʦʨʳʡ ʧʦʨʦʛ, 

ʥʝʡʨʦʥ ʚʦʟʙʫʞʜʘʝʪʩʷ, ʧʦʩʳʣʘʷ ʧʦ ʘʢʩʦʥʫ, ʢʦʪʦʨʳʡ ʥʘ ʢʦʥʮʝ ʩʠʣʴʥʦ ʚʝʪʚʠʪʩʷ, 

ʩʠʛʥʘʣ ʜʨʫʛʠʤ ʥʝʡʨʦʥʘʤ. ʅʝʨʚʥʳʡ ʠʤʧʫʣʴʩ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʥʝʨʚʥʳʤ ʚʦʣʦʢʥʘʤ ʙʝʟ ʟʘʪʫʭʘʥʠʷ, ʚʧʣʦʪʴ ʜʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʦʢʦʥʯʘʥʠʡ ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʢʦʣʦ 10 ʤ/ʩ.  

ʉʠʥʘʧʪʠʯʝʩʢʦʝ ʪʦʨʤʦʞʝʥʠʝ ʩʥʠʞʘʝʪ ʚʦʟʙʫʞʜʝʥʠʝ ʥʝʡʨʦʥʘ ʠ ʪʝʤ ʩʘʤʳʤ 

ʟʘʪʨʫʜʥʷʝʪ ʧʝʨʝʭʦʜ ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʡʨʦʥʘ ʚ ʥʝʨʚʥʳʡ ʠʤʧʫʣʴʩ. ʇʦʩʣʝ ʛʝʥʝʨʘʮʠʠ 

ʠʤʧʫʣʴʩʘ ʥʘʩʪʫʧʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʨʝʬʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ 

ʥʝʡʨʦʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʛʝʥʝʨʘʮʠʠ ʩʣʝʜʫʶʱʝʛʦ ʠʤʧʫʣʴʩʘ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʠʦʜʘ ʤʝʥʝʝ 1 ʤʩ. ʇʦʵʪʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʯʘʩʪʦʪʘ ʛʝʥʝʨʘʮʠʠ ʠʤʧʫʣʴʩʦʚ ʥʝʡʨʦʥʦʚ ʦʢʦʣʦ 1 ʢɻʮ.  

ʊʘʙʣʠʮʘ 2-1. ʄʘʰʠʥʘ ʬʦʥ ʅʝʡʤʘʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʅʉ 

                                

ʇʘʨʘʤʝʪʨʳ 

ʩʨʘʚʥʝʥʠʷ 

 

ʄʘʰʠʥʘ ʬʦʥ ʅʝʡʤʘʥʘ 

 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʥʝʡʨʦʥʥʘʷ ʩʠʩʪʝʤʘ 

1 

1 

2 

ʇʨʦʮʝʩʩʦʨ ʉʣʦʞʥʳʡ ʇʨʦʩʪʦʡ 

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 

 

ʅʠʟʢʦʩʢʦʨʦʩʪʥʦʡ 

ʆʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʇʘʤʷʪʴ ʆʪʜʝʣʝʥʘ ʦʪ ʧʨʦʮʝʩʩʦʨʘ ʀʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʧʨʦʮʝʩʩʦʨ 

ʃʦʢʘʣʠʟʦʚʘʥʥʘʷ 

 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ɸʜʨʝʩʘʮʠʷ ʥʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

 

ɸʜʨʝʩʘʮʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʅʘʜʝʞʥʦʩʪʴ ɺʳʩʦʢʘʷ ʫʷʟʚʠʤʦʩʪʴ ɾʠʚʫʯʝʩʪʴ 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ ʏʠʩʣʝʥʥʳʝ ʠ ʩʠʤʚʦʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʇʨʦʙʣʝʤʳ ʚʦʩʧʨʠʷʪʠʷ 

ɺʳʯʠʩʣʝʥʠʷ ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʇʘʨʘʣʣʝʣʴʥʳʝ 

ʍʨʘʥʠʤʳʝ ʧʨʦʛʨʘʤʤʳ ʉʘʤʦʦʙʫʯʝʥʠʝ 

ʉʨʝʜʘ ʉʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʇʣʦʭʦ ʦʧʨʝʜʝʣʝʥʥʘʷ 
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ʂʦʛʜʘ ʩʫʤʤʘʨʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʚ ʪʝʣʝ ʥʝʡʨʦʥʘ ʧʨʝʚʳʰʘʝʪ ʥʝʢʦʪʦʨʳʡ ʧʦʨʦʛ, 

ʥʝʡʨʦʥ ʚʦʟʙʫʞʜʘʝʪʩʷ, ʧʦʩʳʣʘʷ ʧʦ ʘʢʩʦʥʫ, ʢʦʪʦʨʳʡ ʥʘ ʢʦʥʮʝ ʩʠʣʴʥʦ ʚʝʪʚʠʪʩʷ, 

ʩʠʛʥʘʣ ʜʨʫʛʠʤ ʥʝʡʨʦʥʘʤ. ʅʝʨʚʥʳʡ ʠʤʧʫʣʴʩ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʥʝʨʚʥʳʤ ʚʦʣʦʢʥʘʤ ʙʝʟ ʟʘʪʫʭʘʥʠʷ, ʚʧʣʦʪʴ ʜʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʦʢʦʥʯʘʥʠʡ ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʢʦʣʦ 10 ʤ/ʩ.  

ʉʠʥʘʧʪʠʯʝʩʢʦʝ ʪʦʨʤʦʞʝʥʠʝ ʩʥʠʞʘʝʪ ʚʦʟʙʫʞʜʝʥʠʝ ʥʝʡʨʦʥʘ ʠ ʪʝʤ ʩʘʤʳʤ 

ʟʘʪʨʫʜʥʷʝʪ ʧʝʨʝʭʦʜ ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʡʨʦʥʘ ʚ ʥʝʨʚʥʳʡ ʠʤʧʫʣʴʩ. ʇʦʩʣʝ ʛʝʥʝʨʘʮʠʠ 

ʠʤʧʫʣʴʩʘ ʥʘʩʪʫʧʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʨʝʬʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ 

ʥʝʡʨʦʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʛʝʥʝʨʘʮʠʠ ʩʣʝʜʫʶʱʝʛʦ ʠʤʧʫʣʴʩʘ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʝʬʨʘʢʪʝʨʥʦʛʦ ʧʝʨʠʦʜʘ ʤʝʥʝʝ 1 ʤʩ. ʇʦʵʪʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʯʘʩʪʦʪʘ ʛʝʥʝʨʘʮʠʠ ʠʤʧʫʣʴʩʦʚ ʥʝʡʨʦʥʦʚ ʦʢʦʣʦ 1 ʢɻʮ.  

 

 

ʈʠʩ. 2-1. ʋʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʦʚ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʝ 

ʌʦʨʤʘʣʴʥʳʡ ʥʝʡʨʦʥ 

ʅʘ ʨʠʩ. 2-2 ʧʦʢʘʟʘʥ ʬʦʨʤʘʣʴʥʳʡ ʥʝʡʨʦʥ ï ʘʥʘʣʦʛ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʝʡʨʦʥʘ. 

ʌʫʥʢʮʠʦʥʠʨʦʚ

ʘʥʠʷ 

ʉʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʥʘʷ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 
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ʈʠʩ.  2-2.  ʌʦʨʤʘʣʴʥʳʡ ʥʝʡʨʦʥ 

 

ʌʦʨʤʘʣʴʥʳʡ ʥʝʡʨʦʥ ʦʙʣʘʜʘʝʪ ʛʨʫʧʧʦʡ ʩʠʥʘʧʩʦʚ ï ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ 

ʚʭʦʜʥʳʭ ʩʚʷʟʝʡ, ʩʦʝʜʠʥʝʥʥʳʭ ʩ ʚʳʭʦʜʘʤʠ ʜʨʫʛʠʭ ʥʝʡʨʦʥʦʚ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ 

ʘʢʩʦʥ ï ʚʳʭʦʜʥʫʶ ʩʚʷʟʴ ʜʘʥʥʦʛʦ ʥʝʡʨʦʥʘ, ʩ ʢʦʪʦʨʦʡ ʩʠʛʥʘʣ (ʚʦʟʙʫʞʜʝʥʠʷ ʠʣʠ 

ʪʦʨʤʦʞʝʥʠʷ) ʧʦʩʪʫʧʘʝʪ ʥʘ ʩʠʥʘʧʩʳ ʩʣʝʜʫʶʱʠʭ ʥʝʡʨʦʥʦʚ. ʂʘʞʜʳʡ ʚʭʦʜ 

ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʝʩ, ʘʥʘʣʦʛʠʯʥʳʡ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʩʠʣʝ, ʠ ʚʩʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʫʤʤʠʨʫʶʪʩʷ, ʦʧʨʝʜʝʣʷʷ ʫʨʦʚʝʥʴ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʘ. ʆʙʱʠʡ ʚʠʜ 

ʥʝʡʨʦʥʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʵʪʠ ʩʚʦʡʩʪʚʘ, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2-2. ɿʜʝʩʴ ʤʥʦʞʝʩʪʚʦ 

ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚʝʢʪʦʨʦʤ X. ʂʘʞʜʳʡ ʚʝʩ  wi ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

"ʩʠʣʝ" ʦʜʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʩʚʷʟʠ.  ʄʥʦʞʝʩʪʚʦ  ʚʝʩʦʚ ʚ  

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʚʝʢʪʦʨʦʤ W. ʉʫʤʤʠʨʫʶʱʠʡ ʙʣʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʪʝʣʫ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʩʢʣʘʜʳʚʘʝʪ ʚʟʚʝʰʝʥʥʳʝ ʚʭʦʜʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠ ʩ 

ʫʯʝʪʦʤ ʟʥʘʢʘ 

ä
=

=
n

i

ii wxS
1

. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʥʝʡʨʦʥ 

ʇʝʨʚʦʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʄʘʢ-ʂʘʣʣʦʢʦʤ ʠ 

ʇʠʪʪʩʦʤ ʚ 1943 ʛ., ʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʥʝʡʨʦʥ, ʧʦʢʘʟʘʥʥʳʡ 

ʥʘ ʨʠʩ. 2-3 [5]. 

ʇʦʨʦʛʦʚʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʚʠʜ 

()
í
ì
ë

²
=

0gʝʩʣʠc,

0g ʝʩʣʠ, Bb
gsign , 

ʛʜʝ ʩb  ʠ  ï ʧʦʩʪʦʷʥʥʳʝ ʯʠʩʣʘ. 
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ä
OUT

ʬʫʥʢʮʠʷ

ʇʦʨʦʛʦʚʘʷ

1x

2x

nx

2w

1w

nw

 

ʈʠʩ. 2-3. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʥʝʡʨʦʥ ʄʘʢ-ʂʘʣʣʦʢʘ ʠ ʇʠʪʪʩʘ 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʜʚʝ ʧʘʨʳ ʧʦʩʪʦʷʥʥʳʭ ʩb  ʠ: ʧʝʨʚʘʷ 

( )1,1- ʥʘʟʳʚʘʝʤʘʷ ʩʠʤʤʝʪʨʠʯʥʦʡ ʧʦʨʦʛʦʚʦʡ ʬʫʥʢʮʠʝʡ,  ʚʪʦʨʘʷ ï ( )1,0  

ʥʘʟʳʚʘʝʪʩʷ ʩʤʝʱʝʥʥʦʡ ʧʦʨʦʛʦʚʦʡ ʬʫʥʢʮʠʝʡ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʝʡʨʦʥʘ ʩ ʧʦʨʦʚʦʡ ʬʫʥʢʮʠʝʡ ʘʢʪʠʚʘʮʠʠ ʠʤʝʝʪ 

ʚʠʜ: 

() ()( ) ()( )ä
=

+==
n

i

ii atxasigntgsignty
1

0 . 

ɺʭʦʜʥʳʝ ʩʠʛʥʘʣʳ (ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘX ) ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠ ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʩʠʥʘʧʩʳ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠ ʩʫʤʤʠʨʫʶʪʩʷ. 

ɽʩʣʠ ʩʠʛʥʘʣ ʩʫʤʤʳ ʙʦʣʴʰʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʨʦʛʘ, ʪʦ ʥʘ ʚʳʭʦʜʝ ʥʝʡʨʦʥʘ 

1, ʝʩʣʠ ʤʝʥʴʰʝ ï ʥʦʣʴ.  

ʇʝʨʩʝʧʪʨʦʥ 

ʉʝʪʠ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʠʟ ʥʝʡʨʦʥʦʚ ʄʘʢ-ʂʘʣʣʦʢʘ ʠ ʇʠʪʪʩʘ, ʥʘʟʳʚʘʶʪʩʷ 

ʧʝʨʩʝʧʪʨʦʥʳ (ʚʦʩʧʨʠʷʪʠʝ) (1957 ʛ.). ʇʝʨʩʝʧʪʨʦʥ ʈʦʟʝʥʙʣʘʪʪʘ (ʪʨʝʭʩʣʦʡʥʘʷ 

ʩʝʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʜʥʦʨʦʜʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ) ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2-

4[12]. 

ɺ ʂʦʨʥʝʣʴʩʢʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ 

ʄɸʈʂ-1, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʘʣʘ ʚʦʩʴʤʠʩʣʦʡʥʘʷ ʩʝʪʴ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʚʝʜʝʥʘ 

ʩʝʨʠʷ ʦʧʳʪʦʚ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʙʫʢʚ ʘʣʬʘʚʠʪʘ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ. 

 ʅʝʜʦʩʪʘʪʦʢ ʧʝʨʩʝʧʪʨʦʥʘ ï ʥʝ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʫʯʘʪʴʩʷ ʜʘʞʝ  ʨʝʰʝʥʠʶ 

ʨʷʜʘ ʧʨʦʩʪʳʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ ʦʙʫʯʝʥʠʷ ʧʝʨʩʝʧʪʨʦʥʘ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʝʨʩʝʧʪʨʦʥ ʩʧʦʩʦʙʝʥ ʥʘʫʯʠʪʩʷ ʚʩʝʤʫ, ʯʪʦ ʦʥ ʩʧʦʩʦʙʝʥ 

ʧʨʝʜʩʪʘʚʣʷʪʴ. ɺ ʂʦʨʥʝʣʴʩʢʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʤʦʜʝʣʴ ʄɸʈʂ-1, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʘʣʘ ʚʦʩʴʤʠʩʣʦʡʥʘʷ ʩʝʪʴ, ʥʘ ʢʦʪʦʨʦʡ 
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ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʦʧʳʪʦʚ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʙʫʢʚ ʘʣʬʘʚʠʪʘ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚ. 

 ʅʝʜʦʩʪʘʪʦʢ ʧʝʨʩʝʧʪʨʦʥʘ ï ʥʝ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʫʯʘʪʴʩʷ ʜʘʞʝ  ʨʝʰʝʥʠʶ 

ʨʷʜʘ ʧʨʦʩʪʳʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ ʦʙʫʯʝʥʠʷ ʧʝʨʩʝʧʪʨʦʥʘ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʝʨʩʝʧʪʨʦʥ ʩʧʦʩʦʙʝʥ ʥʘʫʯʠʪʩʷ ʚʩʝʤʫ, ʯʪʦ ʦʥ ʩʧʦʩʦʙʝʥ 

ʧʨʝʜʩʪʘʚʣʷʪʴ.   

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩʚʷʟʘʥʦ ʩ ʟʘʤʝʥʦʡ ʧʦʨʦʛʦʚʦʡ 

ʘʢʪʠʚʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ ʜʨʫʛʠʤʠ ʬʫʥʢʮʠʷʤʠ 

ʘʢʪʠʚʘʮʠʠ. 

 

 

 

 

 

 

ʈʠʩ. 2-4.  ʇʝʨʩʝʧʪʨʦʥ 

2.2. ʌʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ 

ʉʠʛʥʘʣ ʩ ʚʳʭʦʜʘ ʩʫʤʤʘʪʦʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʝʡʨʦʥʘ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ  

ʥʝʣʠʥʝʡʥʦʡ  ʬʫʥʢʮʠʠ F. ʅʝʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ F ʥʘʟʳʚʘʝʪʩʷ ʘʢʪʠʚʘʮʠʦʥʥʦʡ ʠ 

ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʡ ʚʠʜ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ: 

- ʩʪʝʧʝʥʥʘʷ ʬʫʥʢʮʠʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ y = k x; 

- ʥʝʣʠʥʝʡʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪʩʷ 

ʧʨʠ ʚʳʭʦʜʝ ʠʟ + 5% ʟʦʥʳ ʦʪʢʣʦʥʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʪʝʢʫʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ (ʥʘʧʨʷʞʝʥʠʷ), ʦʙʝʩʧʝʯʠʚʘʷ ʬʦʨʩʠʨʦʚʢʫ: 

                      ( )( )ʧʟʘʜ

ʟʘʜ1 1
KUU

UUKK
-

-+= , ʧʨʠ ( )0ʟʘʜ ²-UU ;              

                                       1KK =                                 , ʧʨʠ ( ) 0ʟʘʜ BUU - , 

ʛʜʝ Kï ʜʠʥʘʤʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ; 

      1K ï ʩʪʘʪʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ; 
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      ʧK ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ. 

- ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ. 

ʅʘ ʨʠʩ. 2-5 ʧʨʠʚʝʜʝʥʳ ʨʘʟʥʦʚʠʜʥʦʩʪʠ  ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʡ.  

ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʡ ʥʘ ʧʨʘʢʪʠʢʝ ʷʚʣʷʝʪʩʷ ʩʠʛʤʦʠʜʥʘʷ ʬʫʥʢʮʠʷ ʩ 

ʥʘʩʳʱʝʥʠʝʤ ʠ ʙʝʟ ʩʤʝʱʝʥʠʷ, ʢʦʪʦʨʫʶ ʧʨʝʜʣʦʞʠʣ ʄʘʤʜʘʥʠ: 

 

ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ  ʘ ʩʠʛʤʦʠʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʣʦʛʠʤ, ʚ ʧʨʝʜʝʣʝ 

ʧʨʠ ʘ = 0 ʚʳʨʦʞʜʘʷʩʴ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʣʠʥʠʶ ʥʘ ʫʨʦʚʥʝ 0,5.  

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʘ ʩʠʛʤʦʠʜ ʧʨʠʙʣʠʞʘʝʪʩʷ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʢ ʬʫʥʢʮʠʠ 

ʝʜʠʥʠʯʥʦʛʦ ʩʢʘʯʢʘ ʩ ʧʦʨʦʛʦʤ  ʊ   ʚ ʪʦʯʢʝ  ʭ = 0 . 

 

x

x x

x

x

x

x x x

y
y y

y y

y y y

y

0

0

0 0

0

0

0 0 0

1 1 1

1 1 1

1-

1-

1-

 

ʈʠʩ. 2-5. ʌʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ: ʘ) ʧʦʨʦʛʦʚʘʷ ʘʩʠʤʤʝʪʨʠʯʥʘʷ; ʙ) ʧʦʨʦʛʦʚʘʷ 

ʩʠʤʤʝʪʨʠʯʥʘʷ; ʚ) ʧʦʨʦʛʦʚʘʷ ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʩ ʟʦʥʦʡ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ; ʛ) ʩʠʛʤʦʠʜʥʘʷ; 

ʜ) ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʘʥʛʝʥʩ; ʝ) ʣʠʥʝʡʥʘʷ ʘʩʠʤʤʝʪʨʠʯʥʘʷ; ʞ) ʣʠʥʝʡʥʘʷ ʩʠʤʤʝʥʪʨʠʯʥʘʷ; ʟ) 

ʣʠʥʝʡʥʘʷ ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʩ ʟʦʥʦʡ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ; ʠ) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʘʥʛʝʥʩ.  


