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ɺɺɽɼɽʅʀɽ 

 

ʀʥʪʝʣʣʝʢʪ (ʦʪ ʣʘʪ. intellectus) ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʫʤʘ, ʨʘʩ-

ʩʫʜʢʘ, ʤʳʩʣʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ʇʦʥʷʪʠʝ çʠʥʪʝʣʣʝʢʪè 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʦʩʦʟʥʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʳʩʣʠ-

ʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʘʰʠʥʘʤʠ, ʠʭ ʦʩʦʟʥʘʥʥʳʡ ʪʨʫʜ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ-

ʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʥʝʰʥʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ. ɺ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʯʝʣʦʚʝʢ ʧʳʪʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʦʥʷʪʴ ʧʨʠʨʦʜʫ ʠʥʪʝʣʣʝʢʪʘ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʫʱʥʦʩʪʠ. 

ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠʥʪʝʨʝʩʦʚʘʣʘ ʣʶʜʝʡ ʝʱʝ 

ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ. ɽʱʝ ɸʨʠʩʪʦʪʝʣʴ ʧʨʝʜʣʘʛʘʣ ʦʧʨʝʜʝʣʠʪʴ ʟʘʢʦʥʳ çʇʨʘ-

ʚʠʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷè ʠ ʧʨʦʮʝʩʩʳ ʥʝʦʧʨʦʚʝʨʞʠʤʳʭ ʨʘʩʩʫʞʜʝʥʠʡ. ɺ XIII  

ʚʝʢʝ ʈʘʡʤʦʥʜʦʤ ʃʫʣʣʠʝʤ ʙʳʣʘ ʩʦʚʝʨʰʝʥʘ ʧʦʧʳʪʢʘ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ, 

ʩʧʦʩʦʙʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʢʠ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʠʩʪʠʥʳ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶ-

ʱʠʭʩʷ ʧʦʥʷʪʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʤʝʜʠʮʠʥʳ, ʤʘʪʝʤʘ-

ʪʠʢʠ, ʧʨʘʚʘ ʠ ʜʨ. ʇʦʟʜʥʝʝ, ʚ XVII  ʚʝʢʝ, ɹʣʝʟʦʤ ʇʘʩʢʘʣʝʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʫʞʝ ʨʝʘʣʴʥʘʷ ʤʘʰʠʥʘ, ʢʦʪʦʨʘʷ çʧʨʦʠʟʚʦʜʠʪ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʢʘʞʝʪʩʷ ʙʦ-

ʣʝʝ ʙʣʠʟʢʠʤ ʢ ʤʳʰʣʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʶʙʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʞʠʚʦʪʥʳʭè. 

ʇʝʨʚʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʙʳʣʠ ʨʘʙʦʪʳ ʃʝʡʙʥʠʮʘ ʠ ɼʝʢʘʨʪʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʠʣʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʷʟʳʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʩʝʭ ʥʘʫʢ. ɹʦʣʝʝ ʙʣʠʟʢʦʡ ʢ ʥʘʤ ʧʦ ʚʨʝʤʝʥʠ ʠʜʝʝʡ 

ʷʚʣʷʝʪʩʷ çʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʘʰʠʥʘè ʏʘʨʣʴʟʘ ɹʵʙʙʠʜʞʘ, ʩʧʦʩʦʙʥʘ ̫ʚʳʧʦʣ-

ʥʷʪʴ ʥʝ ʧʨʦʩʪʦ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʥʦ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʦʪʥʦʩʷʪʩʷ ʩʢʦʨʝʝ ʢ ʬʠʣʦʩʦʬʩʢʦʤʫ 

ʘʩʧʝʢʪʫ, ʥʝʞʝʣʠ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ. ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʧʦʷʚʣʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢʘʢ ʦʪʜʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʤʝʥʪʫ ʧʦʷʚʣʝ-

ʥʠʷ ʕɺʄ, ʢʦʛʜʘ ʚʧʝʨʚʳʝ ʚʦʟʥʠʢ ʚʦʧʨʦʩ: çʤʦʛʫʪ ʣʠ ʤʘʰʠʥʳ ʤʳʩʣʠʪʴ?è. 

ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʥʝʛʦ ʨʘʟʨʘʙʦʪʘʥʘ ʮʝʣʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʢʦʪʦʨʘʷ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʥʫʝʪʩʷ ʢʘʢ çComputational intelligenceè (ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʠʥʪʝʣʣʝʢʪ), ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʫʤʥʦʛʦ ʚʳʯʠʩ-

ʣʝʥʠʷ: 

- ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ; 

- ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ; 

- ʇʨʠʙʣʠʞʝʥʥʳʝ ʤʥʦʞʝʩʪʚʘ; 

- ʕʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ; 

ʠ ʜʨ. 

ʊʝʤʘʪʠʢʘ ʥʘʩʪʦʷʱʝʛʦ ʧʦʩʦʙʠʷ ʦʭʚʘʪʳʚʘʝʪ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚ-

ʣʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʠʟʙʨʘʥʥʳʝ ʧʦʧʫʣʷʨʥʳʝ ʤʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 
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ʩʠʩʪʝʤʘʤʠ, ʥʘʯʠʥʘʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʣʦʛʠʢʝ ʚʳ-

ʩʢʘʟʳʚʘʥʠʡ ʠ ʣʦʛʠʢʝ ʧʨʝʜʠʢʘʪʦʚ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʥʝʡʨʦʩʝʪʝʚʳʤʠ ʤʝʪʦʜʘʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʠʟʣʦʞʝʥʘ ʠʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʬʠʛʫʨʳ, ʩʪʦʷʚʰʠʝ ʫ 

ʠʩʪʦʢʦʚ ʩʦʟʜʘʥʠʷ ʧʝʨʚʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ. ɻʣʘʚʘ ʩʦʜʝʨʞʠʪ ʚʚʦʜ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʨʤʠʥʘʭ, ʮʝʣʷʭ ʠ ʟʘʜʘʯʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʘ ʪʘʢʞʝ ʨʘʩʢʨʳʚʘʝʪ ʬʠʣʦʩʦʬʩʢʠʝ ʘʩʧʝʢʪʳ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʛʣʘʚʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʵʚʨʠʩʪʠ-

ʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʢʣʘʜʥʳʝ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ. ɺ ʢʦʥʮʝ ʛʣʘʚʳ ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦ-

ʩʪʨʦʝʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʠ ʧʝʨʩʧʝʢ-

ʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʟʦʚʳʝ ʢʦʥʮʝʧʮʠʠ, ʟʘʣʦʞʝʥʥʳʝ 

ʚ ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʬʦʨʤʘʣʠʟʘ-

ʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɿʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʦ 

ʬʦʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʩʢʣʶʯʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦ-

ʷʟʳʢʦʚʦʛʦ ʦʙʱʝʥʠʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʣʶʜʴʤʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʚʝ-

ʜʝʥʦ ʦʧʠʩʘʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ï ʠʩʯʠʩʣʝʥʠʷ 

ʧʨʝʜʠʢʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ï ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʨʘʩʩʫʞʜʝʥʠʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʦʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ï ʣʦʛʠʢʠ ʠʩʯʠʩʣʝʥʠʷ 

ʧʨʝʜʠʢʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʬʦʨʤʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʠ ʠʭ ʢʦʥʢʨʝʪʥʳʭ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ï ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ. ɼʘʥʳ ʧʨʦʩʪʝʡ-

ʰʠʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘ-

ʥʠʡ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʪ ʥʝʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʭ. ɺ ʛʣʘʚʝ ʧʨʠʚʦʜʷʪʩʷ ʙʘʟʦʚʳʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ 

ʟʥʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʣʠʯʠʪʴ ʠʭ ʦʪ ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʶʪ ʪʨʘʜʠ-

ʮʠʦʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʛʣʘʚʳ ʧʨʠʚʦʜʷʪʩʷ ʦʩ-

ʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʥʘʛʣʷʜ-

ʥʳʤ ʪʠʧʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʟʥʘʥʠʷʭ. 

ʏʝʪʚʝʨʪʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʤʦʜʝʣʷʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʥʘ ʢʦ-

ʪʦʨʳʝ ʩʩʳʣʘʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʵʢʩʧʝʨʪʥʳʤ ʩʠʩʪʝʤʘʤ. ɺ ʧʝʨʚʦʡ 

ʯʘʩʪʠ ʛʣʘʚʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʥʘʠʙʦʣʝʝ ʧʨʠʢʣʘʜʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ï ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ɿʜʝʩʴ ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʟʘʜʘʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʝʜʠʥʠʮ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ï ʧʨʦʜʫʢʮʠʡ ï ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʥʘ ʙʘʟʝ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʠʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʛʣʷʜʥʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʚʠʜʝ ʩʝʪʝʡ. ɿʜʝʩʴ ʦʧʠʩʘʥʳ ʙʘ-

ʟʦʚʳʝ ʧʦʥʷʪʠʷ ʪʝʦʨʠʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ ʬʨʝʡʤʦʚ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʧʨʠʤʝʨʳ ʠ ʨʘʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʠʭ ʤʦ-

ʜʝʣʝʡ. 
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ʅʘʯʠʥʘʷ ʩ ʧʷʪʦʡ ʛʣʘʚʳ ʨʝʯʴ ʧʦʡʜʝʪ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝ-

ʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʅɽ-ʬʘʢʪʦʨʳ. ʇʷʪʘʷ 

ʛʣʘʚʘ ʨʘʩʢʨʳʚʘʝʪ ʪʝʦʨʠʶ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʘ ̫ʧʦʟʚʦʣʷʝʪ 

ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʦʥʷʪʠʝ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʥʝʧʦ-

ʭʦʞʝʩʪʠ ʦʙʲʝʢʪʦʚ. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʨʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ 

ʩʪʝʧʝʥʠ ʜʝʪʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʪʝʦʨʠʠ ʧʨʠʙʣʠ-

ʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ ʜʝʣʘʝʪ ʜʦʩʪʫʧʥʦʡ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ. ɺ ʟʘʢʣʶʯʝ-

ʥʠʠ ʛʣʘʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʠ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ ʜʣʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

ʐʝʩʪʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʪʝʤʝ, ʷʚʣʷʶʱʝʡʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʚ ʦʙ-

ʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʟʘʧʦʤʠʥʘʥʠʷ. ɺ ʛʣʘʚʝ ʦʧʠʩʳʚʘʝʪʩʷ 

ʪʝʦʨʠʷ ʧʝʨʮʝʧʪʨʦʥʦʚ, ʚ ʧʨʦʩʪʦʥʘʨʦʜʴʝ ʠʤʝʥʫʝʤʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ 

ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʛʣʘʚʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʪʢʘʷ ʩʧʨʘʚʢʘ 

ʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʠ ʦʙ ʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʷʭ ï ʥʝʡʨʦ-

ʥʘʭ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʚʳʝ ʠʜʝʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʟʛʘ, ʦʧʠʩʘʥʳ ʧʨʦʩʪʝʡ-

ʰʠʝ ʘʣʛʦʨʠʪʤʳ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɺʦ ʚʪʦʨʦʡ ʯʘ-

ʩʪʠ ʛʣʘʚʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʣʘʩʴ ʜʘʥ-

ʥʘʷ ʪʝʦʨʠʷ, ʘ ʪʘʢʞʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. ʇʨʠʚʦʜʠʪʩʷ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥ-

ʥʦʡ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʈʫʤʝʣʴʭʘʨʪʦʤ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʩʠʩʪʝʤ. ɺ ʛʣʘʚʝ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʩ-

ʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʦʡ-

ʩʪʚʦ ʦʙʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʭ ʩ ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʥʘʟʚʘʪʴ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɺ ʩʝʜʴʤʦʡ ʛʣʘʚʝ ʠʟʣʦʞʝʥʘ ʪʝʦʨʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ 

ʥʦʚʦʡ ʚʝʪʚʴʶ ʚ ʨʘʟʚʠʪʠʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʚ ʮʝʣʦʤ. ɻʣʘʚʘ ʦʧʠʩʳʚʘʝʪ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʅɽ-

ʬʘʢʪʦʨ ʥʝʯʝʪʢʦʩʪʠ ʠ ʨʘʟʤʳʪʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫ-

ʯʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʪ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. ɺ ʛʣʘʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʦʪʣʠʯʠʷ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʦʪ ʢʣʘʩʩʠʯʝ-

ʩʢʦʡ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ, ʨʘʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʤʝʨʳ ʥʝʯʝʪʢʦʩʪʠ ʦʪ 

ʤʝʨʳ ʚʝʨʦʷʪʥʦʩʪʠ. ʆʧʠʩʘʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʨʘʩ-

ʰʠʨʝʥʥʳʝ ʥʘ ʥʝʯʝʪʢʠʝ ʚʝʣʠʯʠʥʳ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʦʧʝʨʘʮʠʠ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʛʣʘʚʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʘʧʧʘʨʘʪ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʧʫʣʷʨʥʳʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠ-

ʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ.  
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ɻʃɸɺɸ 1. ʇʆʅʗʊʀɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ. 

ʀʉʊʆʈʀʗ ʀ ʅɸʇʈɸɺʃɽʅʀʗ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ 

 

1.1 ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

 

ʇʦʷʚʣʝʥʠʝ ʧʦʥʷʪʠʷ çʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè (ʀʀ) ʥʘʧʨʷʤʫʶ ʩʚʷ-

ʟʘʥʦ ʩ ʥʘʯʘʣʦʤ ʪʨʝʪʴʝʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ (ʅʊʈ), ʟʥʘʤʝʥʫʶ-

ʱʝʡ ʟʘʤʝʥʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ ʯʝʣʦʚʝʢʘ ʤʘʰʠʥʥʳʤ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʭʘʨʘʢʪʝ-

ʨʠʟʦʚʘʣʘʩʴ ʧʝʨʝʭʦʜʦʤ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʪʨʫʜʘ ʯʝʣʦʚʝʢʘ ʢ ʤʘʰʠʥʥʦʤʫ, ʘ 

ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʘ ʠʤʝʥʥʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʥʘʯʘʣʝ XIX  ʚʝʢʘ. 

ɼʣʷ ʚʪʦʨʦʡ ʅʊʈ, ʥʘʯʘʚʰʝʡʩʷ ʚ ʢʦʥʮʝ XIX  ʚʝʢʘ, ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ 

ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʧʦʷʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦ-

ʨʘʥʠʷ.  

ʅʘʯʘʣʦʤ ʪʨʝʪʴʝʡ ʅʊʈ, ʢʦʪʦʨʘʷ (ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ) ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʜʦ ʩʠʭ ʧʦʨ, ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʭ ʤʘʰʠʥ (ʕɺʄ) ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ [1]. 

ʂʣʶʯʝʚʳʝ ʬʠʛʫʨʳ, ʩʪʦʷʚʰʠʝ ʫ ʠʩʪʦʢʦʚ ʩʦʟʜʘʥʠʷ ʕɺʄ ʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ï ɼʞʦʥ ʌʦʥ ʅʝʡʤʘʥ ʠ ɸʣʘʥ ʊʴʶʨʠʥʛ. 

ɼʞʦʥ ʌʦʥ ʅʝʡʤʘʥ ï ʧʨʦʬʝʩʩʦʨ ʇʨʠʥʩʪʦʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ (ʉʐɸ). ʋʯʘʩʪʚʦʚʘʣ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʪʦʤ-

ʥʦʡ ʙʦʤʙʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʨʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʠ ʠʜʝʷ ʫʧʨʘʚʣʝʥʠʷ ʭʦʜʦʤ ʚʳʯʠʩʣʝʥʠʡ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ, ʭʨʘʥʠʤʦʡ ʚ ʧʘʤʷʪʠ ʤʘʰʠʥʳ. 

ɸʣʘʥ ʊʴʶʨʠʥʛ ï ʚʝʣʠʢʠʡ ʘʥʛʣʠʡʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʦʩʥʦʚʘʪʝʣʴ ʠʥʬʦʨ-

ʤʘʪʠʢʠ, ʜʝʰʠʬʨʦʚʱʠʢ (ʧʦʧʨʦʩʪʫ, ʭʘʢʝʨ), ʪʘʣʘʥʪʣʠʚʳʡ ʠ ʚʝʩʝʣʳʡ ʯʝʣʦʚʝʢ. 

ɸʣʘʥ ʊʴʶʨʠʥʛ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʨʝʜʣʦʞʠʚʰʠʡ ʚʧʝʨʚʳʝ ʘʙʩʪʨʘʢʪʥʫʶ ʤʦʜʝʣʴ ʢʦʤʧʴʶʪʝʨʘ 

ï ʤʘʰʠʥʫ ʊʴʶʨʠʥʛʘ. ʊʘʢʘʷ ʤʘʰʠʥʘ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʨʘʩʢʨʳʪʴ ʧʦʥʷʪʠʝ ʘʣʛʦʨʠʪʤʘ. ʄʘʰʠʥʘ ʊʴʶʨʠʥʛʘ ʩʦʩʪʦʠʪ ʠʟ 

ʙʝʩʢʦʥʝʯʥʦʡ ʣʝʥʪʳ ʠ ʢʘʨʝʪʢʠ, ʢʦʪʦʨʘʷ ʜʚʠʞʝʪʩʷ ʚʜʦʣʴ ʵʪʦʡ ʣʝʥʪʳ. ʇʨʠ ʧʦ-

ʣʦʞʝʥʠʠ ʢʘʨʝʪʢʠ ʥʘ ʦʜʥʦʡ ʠʟ ʷʯʝʝʢ ʣʝʥʪʳ ʤʳ ʤʦʞʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝ-

ʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ, ʟʘʜʘʥʥʦʛʦ ʥʘ ʢʦʥʝʯʥʦʤ ʘʣʬʘʚʠʪʝ, ʟʘʧʠʩʳʚʘʪʴ ʥʦʚʦʝ ʟʥʘ-

ʯʝʥʠʝ ʠ ʧʝʨʝʜʚʠʛʘʪʴ ʢʘʨʝʪʢʫ ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ. 

ʄʘʰʠʥʘ ʊʴʶʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʧʨʝʜʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤ-

ʧʴʶʪʝʨʦʚ, ʥʝ ʚʜʘʚʘʷʩʴ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɺʪʦʨʳʤ ʚʳʜʘʶʱʠʤʩʷ ʚʢʣʘʜʦʤ ʊʴʶʨʠʥʛʘ ʚ ʠʩʪʦʨʠʶ ʀʀ ʷʚʣʷʝʪʩʷ ʩʦ-

ʟʜʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʪʝʩʪʘ ʊʴʶʨʠʥʛʘ (ʈʠʩ. 1.1). 
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ʈʠʩ. 1.1. ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʩʪʘ ʊʴʶʨʠʥʛʘ 

 

ʊʝʩʪ ʊʴʶʨʠʥʛʘ ï ʪʝʩʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʠʣʠ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ. ʊʝʩʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʕʢʩʧʝʨʪ C ʧʦʤʝʱʝʥ ʚ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʢʦʤʥʘʪʫ. ʂʦʤʧʴʶʪʝʨ A ʠ ʯʝʣʦ-

ʚʝʢ B ʧʦʤʝʱʝʥʳ ʟʘ ʩʪʝʥʢʦʡ ʠ ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦʩʳ, ʟʘʜʘʚʘʝʤʳʝ ʵʢʩʧʝʨʪʦʤ. 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʚʚʝʩʪʠ ʵʢʩʧʝʨʪʘ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, ʯʪʦ ʦʪʚʝʪʳ, ʜʘʥʥʳʝ 

ʢʦʤʧʴʶʪʝʨʦʤ ï ʦʪʚʝʪʳ ʯʝʣʦʚʝʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʩʢʘʟʘʥʦ, ʯʪʦ ʢʦʤʧʴ-

ʶʪʝʨ ʠʤʝʝʪ ʠʥʪʝʣʣʝʢʪ ʠ ʪʝʩʪ ʊʴʶʨʠʥʛʘ ʧʨʦʡʜʝʥ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʊʴʶʨʠʥʛʦʤ ʪʝʩʪ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ ʚʳʟʚʘʣ ʙʫʨʶ 

ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʢʨʠʪʠʢʠ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ [2]. ʆʜʥʠʤ ʠʟ ʠʟʚʝʩʪʥʳʭ ʢʨʠʪʠʢʦʚ 

ʪʝʦʨʠʠ ʊʴʶʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʠʣʦʩʦʬ ɼʞʦʥ ʉʸʨʣ, ʢʦʪʦʨʳʡ ʷʚ-

ʣʷʝʪʩʷ ʷʨʳʤ ʩʪʦʨʦʥʥʠʢʦʤ ʪʦʛʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʕɺʄ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʭʦʪʴ 

ʠ ʦʧʝʨʠʨʫʶʪ ʩʠʤʚʦʣʘʤʠ ʧʦ ʟʘʜʘʥʥʳʤ ʧʨʘʚʠʣʘʤ, ʥʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʦʥʷʪʴ 

ʩʫʪʠ ʪʦʛʦ, ʯʝʤ ʦʥʠ ʦʧʝʨʠʨʫʶʪ ʠ ʜʣʷ ʯʝʛʦ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝ ʦʙʣʘʜʘʶʪ ʠʥʪʝʣ-

ʣʝʢʪʦʤ. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʚʦʝʡ ʤʳʩʣʠ ʦʥ ʧʨʠʚʦʜʠʪ ʵʢʩʧʝʨʠʤʝʥʪ çʂʠʪʘʡ-

ʩʢʦʡ ʢʦʤʥʘʪʳè (ʈʠʩ. 1.2). ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʟʘʢʨʳʪʘʷ ʢʦʤʥʘʪʘ, 

ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ, ʜʦʧʫʩʪʠʤ, ʢʪʦ-ʪʦ ʠʟ ʥʘʩ, ʢʪʦ ʛʦʚʦʨʠʪ ʧʦ-ʨʫʩʩʢʠ, ʥʦ ʥʝ 

ʟʥʘʝʪ ʢʠʪʘʡʩʢʦʛʦ ʷʟʳʢʘ. ʕʪʦʤʫ ʯʝʣʦʚʝʢʫ ʜʘʶʪ ʢʘʨʪʦʯʢʠ ʩ ʢʠʪʘʡʩʢʠʤʠ ʠʝʨʦ-

ʛʣʠʬʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥ ʜʦʣʞʝʥ ʩʦʩʪʘʚʠʪʴ ʦʪʚʝʪ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ 

ʝʤʫ ʚʦʧʨʦʩ (ʝʩʪʝʩʪʚʝʥʥʦ, ʚʦʧʨʦʩ ʥʘ ʢʠʪʘʡʩʢʦʤ ʷʟʳʢʝ). ʅʘʰ ʛʝʨʦʡ ʥʝ ʟʥʘʝʪ 

ʢʠʪʘʡʩʢʦʛʦ, ʦʜʥʘʢʦ ʝʤʫ ʜʘʶʪ ʢʥʠʛʫ ʩ ʥʘʟʚʘʥʠʝʤ çʏʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ ʩʫʜʴʙʘ 

ʪʝʙʝ ʧʦʜʩʫʥʫʣʘ ʢʘʨʪʦʯʢʠ ʩ ʢʠʪʘʡʩʢʠʤʠ ʩʠʤʚʦʣʘʤʠ?è. ʆʥ ʩʦʩʪʘʚʣʷʝʪ ʦʪʚʝʪʳ 

ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ ʠ ʦʪʚʝʯʘʝʪ ʧʨʘʚʠʣʴʥʦ. ʅʦ ʦʥ ʜʝʣʘʝʪ ʵʪʦ ʙʝʟ ʝʜʠʥʦʛʦ 

ʧʨʦʙʣʝʩʢʘ ʠʥʪʝʣʣʝʢʪʘ, ʪʘʢ ʢʘʢ ʚʩʝ ʝʱʝ ʥʝ ʧʦʥʠʤʘʝʪ, ʦ ʯʝʤ ʠʜʝʪ ʨʝʯʴ ʚ ʵʪʠʭ 

ʢʘʨʪʦʯʢʘʭ. ɼʨʫʛʠʝ ʢʦʤʤʝʥʪʘʨʠʠ, ʚʦʟʥʠʢʰʠʝ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʝ-

ʩʪʘ ʊʴʶʨʠʥʛʘ, ʚʦʟʥʠʢʣʠ ʫ ʘʥʛʣʠʡʩʢʦʛʦ ʫʯʝʥʦʛʦ ʈʦʜʞʝʨʘ ʇʝʥʨʦʫʟʘ, ʢʦʪʦ-

ʨʳʡ ʨʘʟʤʳʰʣʷʣ, ʧʨʠʝʤʣʝʤʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʰʠʥʫ, ʢʦʪʦʨʘʷ ʧʨʦʰʣʘ ʪʝʩʪ 

ʊʴʶʨʠʥʛʘ, ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʠʙʦ ʪʘʢʦʝ ʨʘʙ-

ʩʪʚʦ ʟʘʩʣʫʞʠʚʘʝʪ ʧʦʨʠʮʘʥʠʷ? ʀ ʪʘʢʠʭ ʬʠʣʦʩʦʬʩʢʠʭ ʦʙʩʫʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ 

ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʧʦʨʦʜʠʣʦʩʴ ʥʝ ʤʘʣʦ.  
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ʈʠʩ. 1.2.  ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʳʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ  

çʂʠʪʘʡʩʢʘʷ ʢʦʤʥʘʪʘè 

 

ʆʩʥʦʚʥʳʤ ʬʠʣʦʩʦʬʩʢʠʤ ʚʦʧʨʦʩʦʤ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʩʘʤʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ 

ʩʠʩʪʝʤ. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʧʝʨʝʯʝʨʢʠʚʘʝʪ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦʩʪʴ ʚʩʝʡ ʜʠʩʮʠʧʣʠʥʳ, ʧʦʵʪʦʤʫ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʝʛʦ ʘʧʨʠʦʨʥʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ. ɺʝʜʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʱʝ ʚ ʙʠʙʣʝʡʩʢʠʭ ʧʠʩʘʥʠʷʭ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ 

ɹʦʛ ʩʦʟʜʘʣ ʯʝʣʦʚʝʢʘ çʧʦ ʧʦʜʦʙʠʶ ʠ ʦʙʨʘʟʫ ʩʚʦʝʤʫè. ʀʟ ʵʪʦʛʦ ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʯʪʦ-ʪʦ, ʯʪʦ ʙʫʜʝʪ ʧʦʜʦʙʥʦ 

ʝʤʫ. ɼʨʫʛʠʤ ʥʝʬʦʨʤʘʣʴʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʝʱʝ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʢʘʟʘ-

ʣʦʩʴ, ʯʪʦ ʚʝʨʰʠʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʛʨʘ ʚ 

ʰʘʢhʠ ʠ ʰʘʭʤʘʪʳ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʟʨʠʪʝʣʴʥʳʭ ʠ ʟʚʫʢʦʚʳʭ ʦʙʨʘʟʦʚ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʙʘʟʝ ʩʠʥʪʝʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʵʪʦ ʨʝʰʘʝʤʦ ʥʘ ʙʘʟʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘ-

ʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʜʘʞʝ ʥʝ ʚʩʝʛʜʘ ʥʘʟʳʚʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢ-

ʪʦʤ. ɽʩʪʴ ʥʘʜʝʞʜʘ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʳʰʣʝʥʠ ̫ʪʦʞʝ ʩʪʘʥʝʪ 

ʥʝ ʩʪʦʣʴ ʟʘʦʙʣʘʯʥʦʡ ʮʝʣʴʶ. 

ʉ ʧʨʦʙʣʝʤʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʳʰʣʝʥʠʷ ʪʝʩʥʦ ʩʚʷ-

ʟʘʥʘ ʧʨʦʙʣʝʤʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʩʯʠʪʘʣʦʩʴ ʧʨʝʨʦʛʘʪʠʚʦʡ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʕʪʦʪ ʬʘʢʪ ʤʦʞʥʦ ʦʧʨʦʚʝʨʛ-

ʥʫʪʴ, ʧʨʠʚʝʜʷ ʪʘʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʢʘʢ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʡ ʩʠʥʪʝʟ ʩʣʦʞ-
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ʥʳʭ ʤʦʣʝʢʫʣ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʧʨʦʩʪʳʭ, ʨʦʩʪ ʢʨʠʩʪʘʣʣʦʚ ʠ ʜʨ. ɼʦʢʘʟʘ-

ʪʝʣʴʩʪʚʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ ʷʚ-

ʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʠʨʫʩʦʚ. 

ɼʨʫʛʠʤ ʬʠʣʦʩʦʬʩʢʠʤ ʚʦʧʨʦʩʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ 

ʮʝʣʴ ʩʦʟʜʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠ-

ʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʧʣʦʜʦʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʝʥʠ. ʃʝʥʠ ʚ ʧʣʘʥʝ ʞʝʣʘʥʠʷ ʯʝʣʦ-

ʚʝʢʘ ʵʢʦʥʦʤʠʪʴ ʩʚʦʶ ʵʥʝʨʛʠʶ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʆʜʥʘʢʦ, ʯʪʦ ʙʫʜʝʪ, ʝʩʣʠ 

ʦʜʥʘʞʜʳ ʙʫʜʝʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʘʷ ʚʳ-

ʧʦʣʥʷʪʴ ʚʩʝ, ʯʪʦ ʫʤʝʝʪ ʯʝʣʦʚʝʢ? ʏʪʦ ʙʫʜʝʪ, ʝʩʣʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʤʠʤʦ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʚʦʣʝʡ, ʞʝʣʘʥʠʷʤʠ ʠ ʭʘʨʘʢʪʝ-

ʨʦʤ? ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʘ ʫʞʝ ʧʝʨʝʩʪʘʥʝʪ ʧʦʜʯʠʥʷʪʴʩʷ, ʧʝʨʝʩʪʘʥʝʪ ʜʝʣʘʪʴ 

ʪʦʣʴʢʦ ʪʦ, ʥʘ ʯʪʦ ʫʢʘʞʝʪ ʝʡ ʯʝʣʦʚʝʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʝʪ ʧʨʦʙʣʝʤʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʦʛʜʘ ʯʪʦ ʩʪʘʥʝʪ ʩ ʣʶʜʴʤʠ? ʂʘʢʫʶ ʨʦʣʴ ʙʫʜʫʪ ʦʥʠ ʠʛʨʘʪʴ? 

ʆʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʧʦʢʘ ʪʦʣʴʢʦ ʧʦʧʳʪʘʣʠʩʴ ʥʘʡʪʠ ʘʚʪʦʨʳ ʩʢʦʨʝʝ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʳʭ, ʘ ʥʝ ʥʘʫʯʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʫ ʫʯʝʥʦʛʦ ʠ ʧʠʩʘ-

ʪʝʣʷ-ʬʘʥʪʘʩʪʘ ɸʡʟʝʢʘ ɸʟʠʤʦʚʘ ʤʦʞʥʦ ʥʘʡʪʠ ʦʧʠʩʘʥʠʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʥʷʪʦʝ ʠ ʫʯʝʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʆʥʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʨʝʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʟʘʢʦʥʦʚ ʨʦʙʦʪʦʪʝʭ-

ʥʠʢʠ: 

1 ʈʦʙʦʪ ʥʝ ʤʦʞʝʪ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ ʯʝʣʦʚʝʢʫ ʠʣʠ ʩʚʦʠʤ ʙʝʟʜʝʡʩʪʚʠʝʤ ʜʦ-

ʧʫʩʪʠʪʴ, ʯʪʦʙʳ ʯʝʣʦʚʝʢʫ ʙʳʣ ʧʨʠʯʠʥʝʥ ʚʨʝʜ. 

2 ʈʦʙʦʪ ʜʦʣʞʝʥ ʧʦʚʠʥʦʚʘʪʴʩʷ ʢʦʤʘʥʜʘʤ, ʢʦʪʦʨʳʝ ʝʤʫ ʜʘʝʪ ʯʝʣʦʚʝʢ, 

ʢʨʦʤʝ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʵʪʠ ʢʦʤʘʥʜʳ ʧʨʦʪʠʚʦʨʝʯʘʪ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ. 

3 ʈʦʙʦʪ ʜʦʣʞʝʥ ʟʘʙʦʪʠʪʴʩʷ ʦ ʩʚʦʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʥʝ ʧʨʦ-

ʪʠʚʦʨʝʯʠʪ ʧʝʨʚʦʤʫ ʠ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʦʜʦʙʥʳʝ ʟʘʢʦʥʳ, ʧʨʠ ʠʭ ʧʦʣʥʦʤ ʩʦʙʣʶʜʝʥʠʠ, 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʠ ʟʘ-

ʢʦʥʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʤ ʷʟʳʢʝ ʠ ʥʝ ʜʦʧʫʩʢʘʶʪ ʩʚʦʡ ʧʝʨʝ-

ʚʦʜ ʚ ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʉʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʥʘ ʤʘʰʠʥʥʦʤ 

ʷʟʳʢʝ ʬʨʘʟʫ çʧʨʠʯʠʥʠʪʴ ʚʨʝʜè ʠʣʠ çʜʦʧʫʩʪʠʪʴ ʚʨʝʜè. ʊʘʢʞʝ ʩʣʦʞʥʦ ʧʨʝʜ-

ʩʪʘʚʠʪʴ, ʢʘʢ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʩʣʦʚʦ çʚʨʝʜè. 

ɺʝʜʴ ʯʝʣʦʚʝʢ ʟʘʯʘʩʪʫʶ ʩʘʤ ʩʝʙʝ ʚʨʝʜʠʪ: ʢʫʨʠʪ, ʧʴʝʪ, ʪʝʨʷʝʪ ʟʜʦʨʦʚʴʝ. 

ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʯʝʣʦʚʝʢ ʠ ʷʚ-

ʣʷʝʪʩʷ ʩʘʤ ʩʝʙʝ ʚʨʝʜʥʳʤ. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʪʨʠ ʟʘʢʦʥʘ ʨʦʙʦʪʦ-

ʪʝʭʥʠʢʠ ʭʦʪʷ ʠ ʷʚʣʷʶʪʩʷ ʥʝʧʣʦʭʠʤ ʦʙʱʠʤ ʙʘʟʠʩʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʜʥʘʢʦ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʠ ʜʦ-

ʧʦʣʥʝʥʠʷ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦ ʢʦʥʮʘ ʥʝ ʦʩʫʱʝʩʪʚʠʤʦ. 

 

1.2 ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

 

ɺʧʝʨʚʳʝ ʧʦʥʷʪʠʝ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʠ ʚ ɼʘʨʪʤʫʪʩʢʦʤ ʢʦʣʣʝʜʞʝ ɼʞʦʥʦʤ ʄʘʢʢʘʨʪʠ ʚ 1956 ʛʦʜʫ [3]. 
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ɺ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ çʀʩʢʫʩʩʪʚʝʥ-

ʥʳʡ ʠʥʪʝʣʣʝʢʪè. ɺ ʨʘʟʣʠʯʥʳʭ ʪʨʘʢʪʦʚʢʘʭ ʀʀ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʥʘʫʢʘ ʦ ʤʘ-

ʰʠʥʘʭ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʦʙʣʘʩʪʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʦʭʚʘʪʳʚʘʶʱʘʷ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʠʤʚʦʣʴʥʦʛʦ ʚʳʚʦʜʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʢʘʢ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʟʥʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʤʠʪʘʮʠʠ. ʆʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʳʛʣʷʜʠʪ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ʪɻʦ ʦʙʣʘʩʪʴ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ, ʢʦ-

ʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʨʘʟʫʤʥʦʛʦ ʧʦʚʝʜʝ-

ʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʯʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʠ 

ʨʘʟʫʤʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ, ʩʭʦʞʠʤʠ ʩ ʤʳʰʣʝʥʠʝʤ. 

ʄʳʰʣʝʥʠʝ ʧʦ ʩʫʪʠ ʩʚʦʝʡ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦ ʨʝʰʝʥʠʶ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʧʫʪʝʤ ʧʨʠʦʙʨʝʪʝʥʠʷ, ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-

ʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʥʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʠ ʧʨʠ 

ʘʜʘʧʪʘʮʠʠ ʢ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ. 

ɺ ʦʧʨʝʜʝʣʝʥʠʠ ʤʳʰʣʝʥʠʷ ʧʦʜ ʪʝʨʤʠʥʦʤ çʟʥʘʥʠʷè ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʠʟʚʥʝ ʚ ʤʦʟʛ ʯʝʨʝʟ ʦʨʛʘʥʳ 

ʯʫʚʩʪʚ, ʥʦ ʪʘʢʞʝ ʝʝ ʚʦʩʧʨʠʷʪʠʝ, çʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝè. ɼʨʫ-

ʛʠʤʠ ʩʣʦʚʘʤʠ, ʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ ʤʝʪʘʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʥʠʤʘʥʠʝʤ ʠ ʦʩʦʟʥʘ-

ʥʠʝʤ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ.  

ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʟʚʘʥʳ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʥʝ ʧʨʦʩʪʦ ʪʘʢ. ʇʦʥʷʪʠʝ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡè ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʥʘ ʧʨʠʤʝʨʝ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʘ. ɸʣʛʦʨʠʪʤʦʤ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʝ 

ʦʧʠʩʘʥʠʝ ʜʝʡʩʪʚʠʡ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʣʶʙʦʡ ʟʘʜʘʯʠ ʠʟ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʩʘ 

ʟʘʜʘʯ. ʆʪʳʩʢʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʪʨʝʙʫʝʪ ʨʘʩʩʫʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦ-

ʩʪʨʦʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʯʝʣʦʚʝʯʝʩʢʠʡ ʪʨʫʜ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʠ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʦʪʳʩʢʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ, ʥʘʟʳʚʘʶʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʤʠ, ʘ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʥʦʩʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʠ ʟʥʘʥʠʡ ʯʝʣʦ-

ʚʝʢʘ ï ʦʙʫʯʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʟʘʜʘʯ ʩ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʪʦ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʠʟʚʝʩʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘ-

ʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʄʘʨʚʠʥ ʄʠʥʩʢʠʡ, çʠʟʣʠʰʥʝ ʧʨʠʧʠʩʳʚʘʪʴ 

ʠʤ ʪʘʢʦʝ ʤʠʩʪʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ "ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ"è. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʝʱʝ ʦʜʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʣʣʝʢʪʘ: ʠʥʪʝʣ-

ʣʝʢʪ ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʘ-ʘʣʛʦʨʠʪʤ. 

ʇʨʝʜʤʝʪʦʤ ʀʀ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʟʘʢʦʥʘʤ. 

ʉʣʝʜʫʶʱʠʝ ʧʦʥʷʪʠʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʦʨʠʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠʭ ʩʪʦʠʪ ʨʘʩʢʨʳʪʴ: 

ʉʠʩʪʝʤʘ ï ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʨʠʯʠʥʥʦ-ʩʣʝʜ-

ʩʪʚʝʥʥʫʶ ʩʚʷʟʴ. 
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ɸʜʘʧʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʩʚʦʡ-

ʩʪʚʘ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʫʪʝʤ ʧʦʜʩʪʨʦʡʢʠ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ (ʀʉ) ï ʘʜʘʧʪʠʚʥʘʷ ʩʠʩʪʝʤʘ, ʩʪʨʦʷʱʘʷ 

ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʟʘʚʠʩʷʱʝʡ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

 

1.3 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

 

ʂʘʢ ʞʝ ʧʦʥʷʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʠʩʪʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʣʠ ʥʝʪ? 

ʀʉ ʜʦʣʞʥʘ ʫʤʝʪʴ ʚ ʥʘʙʦʨʝ ʬʘʢʪʦʚ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ, ʀʉ 

ʜʦʣʞʥʘ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʥʝ ʪʦʣʴʢʦ ʜʝʜʫʢʪʠʚʥʦʛʦ ʚʳʚʦʜʘ (ʪ.ʝ. ʠʟ 

ʥʘʙʦʨʘ ʠʤʝʶʱʠʭʩʷ ʧʨʘʚʠʣ çɽʉʃʀ-ʊʆè), ʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʠʡ ʠ ʠʥ-

ʜʫʢʮʠʠ (ʪ.ʝ. ʥʘ ʙʘʟʝ ʘʥʘʣʠʟʘ ʯʘʩʪʥʳʭ ʧʨʠʤʝʨʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʀʉ ʜʦʣʞʥʘ 

ʦʙʣʘʜʘʪʴ ʨʝʬʣʝʢʩʠʝʡ (ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʘʤʦʘʥʘʣʠʟʫ). 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʠʤ ʢʦʤʧʴʶʪʝʨʥʫʶ ʰʘʭʤʘʪʥʫʶ ʠʛʨʫ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʤʝʨʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʥʝʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʦʡ ʩʠʩʪʝʤʳ. ɽʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦ-

ʪʦʨʳʭ çʅʆè. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʛʨʘ ʜʝʣʘʝʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʰʠʙʢʫ ʚ ʢʘʞʜʦʡ 

ʧʘʨʪʠʠ, ʪʦ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʘʜʘʧ-

ʪʠʚʥʦʡ. ʊʘʢʞʝ ʠʛʨʫ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ, ʝʩʣʠ ʦʥʘ ʜʝʡʩʪʚʫʝʪ 

ʥʘ ʦʩʥʦʚʝ ʞʝʩʪʢʦʛʦ ʧʝʨʝʙʦʨʘ ʧʨʘʚʠʣ. 

ʇʦʧʳʪʢʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʰʘʭʤʘʪʥʦʡ ʠʛʨʳ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʠʣ ʚ 

1954 ʛʦʜʫ ɸʣʣʝʥ ʅʴʶʵʣʣ. ɼʚʘ ʘʥʘʣʠʪʠʢʘ ï ʂʣʠʬʬ ʐʦʫ ʠ ɻʝʨʙʝʨʪ ʉʘʡʤʦʥ 

ï ʧʨʝʜʣʦʞʠʣʠ ʝʤʫ ʩʚʦʶ ʧʦʤʦʱʴ. ɺ 1956 ʛʦʜʫ ʠʤʠ ʙʳʣ ʩʦʟʜʘʥ ʷʟʳʢ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ IPL-1 ï ʧʝʨʚʳʡ ʩʠʤʚʦʣʴʥʳʡ ʷʟʳʢ ʦʙʨʘʙʦʪʢʠ ʩʧʠʩʢʦʚ. 

ɺʩʢʦʨʝ ʠʤʠ ʙʳʣʘ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʘ ʧʝʨʚʘʷ ʧʨʦʛʨʘʤʤʘ ï Logic Theorist 

(ʠʣʠ LT) ï ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʦʟʚʦʣʷʣʘ ʧʨʦʠʟʚʦʜʠʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʪʝʦʨʝʤ ʚ ʣʦʛʠʢʝ ʚʳʩʢʘʟʳʚʘʥʠʡ. ʉʘʤʘ ʞʝ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʠʛʨʳ ʚ ʰʘʭʤʘʪʳ, 

ʥʘʟʚʘʥʥʘʷ NSS (ʧʦ ʧʝʨʚʳʤ ʙʫʢʚʘʤ ʬʘʤʠʣʠʡ ʘʚʪʦʨʦʚ), ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ 

ʚ 1957 ʛʦʜʫ ʠ ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʵʚʨʠʩʪʠʯʝʩʢʦʤ ʧʦʠʩʢʝ (ʠʣʠ ʧʦʠʩʢʝ ʥʘ ʦʩ-

ʥʦʚʝ ʚʳʙʦʨʘ ʙʝʟ ʜʦʩʪʘʪʦʯʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʲʷʩʥʝʥʠʡ). ɸʣʛʦʨʠʪʤ ʧʳ-

ʪʘʣʩʷ ʫʤʝʥʴʰʠʪʴ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʦʮʝʥʢʘʤʠ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʠ ʦʮʝʥʢʘʤʠ 

ʮʝʣʠ. 

ʕʪʦʡ ʞʝ ʛʨʫʧʧʦʡ (ʅʴʶʵʣʣ, ʐʦʫ ʠ ʉʘʡʤʦʥ) ʙʳʣʘ ʠʟʦʙʨʝʪʝʥʘ ʧʨʦ-

ʛʨʘʤʤʘ General Problem Solver, ʧʦʟʚʦʣʷʶʱʘʷ ʨʝʰʘʪʴ ʛʦʣʦʚʦʣʦʤʢʠ ʪʠʧʘ ʭʘ-

ʥʦʡʩʢʦʡ ʙʘʰʥʠ ʠ ʚʳʯʠʩʣʷʪʴ ʠʥʪʝʛʨʘʣʳ. ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ General Problem 

Solver ʪʘʢʞʝ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʵʚʨʠʩʪʠʢʘʭ.  

ɼʞʦʥ ʄʘʢʢʘʨʪʠ (ʘʚʪʦʨ ʧʦʥʷʪʠʷ çʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ) ʟʘʠʥʪʝ-

ʨʝʩʦʚʘʣʠ ʥʘʨʘʙʦʪʢʠ ʝʛʦ ʢʦʣʣʝʛ, ʠ ʚ 1963 ʛʦʜʫ ʠʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʷʟʳʢ 

ʃʀʉʇ (ʠʣʠ List Processing). ɼʘʣʝʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʪʘʢʠʝ ʷʟʳʢʠ ʦʙʨʘ-

ʙʦʪʢʠ ʩʠʤʚʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʇʨʦʣʦʛ ʠ ʈʝʬʘʣ. 
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ʂ ʢʦʥʮʫ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʝʨʚʳʝ ʠʛʨʦ-

ʚʳʝ ʧʨʦʛʨʘʤʤʳ, ʩʠʩʪʝʤʳ ʜʣʷ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʠ ʥʝʢʦʪʦʨʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺʩʝ ʦʥʠ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʵʚʨʠʩʪʠʯʝʩʢʦʤ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʠ, ʪ.ʝ. ʨʝʟʢʦʤ ʩʥʠʞʝʥʠʠ ʧʝʨʝʙʠʨʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʩʣʦʞʥʳʭ ʟʘ-

ʜʘʯʘʭ ʥʘ ʦʩʥʦʚʝ çʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘè. ʆʜʥʘʢʦ ʧʦʟʞʝ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʫ 

ʘʣʛʦʨʠʪʤʦʚ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʩʫʱʝʩʪʚʫʝʪ ʧʨʝʜʝʣ, ʯʪʦ ʧʨʠ ʫʩʣʦʞʥʝ-

ʥʠʠ ʘʣʛʦʨʠʪʤʘ ʠ ʫʚʝʣʠʯʝʥʠʠ ʵʚʨʠʩʪʠʢ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʘ, ʛʣʘʚʥʦʝ, ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʚʦʡʩʪʚ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʫ ʀʉ. 

 

1.4 ʇʨʝʜʧʦʩʳʣʢʠ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ 

 

ʇʦʩʪʝʧʝʥʥʦ ʧʨʠʰʣʦ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʚʩʝʤ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʤ ʧʨʦ-

ʛʨʘʤʤʘʤ ʥʝ ʜʦʩʪʘʝʪ ʦʜʥʦʛʦ ï ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʫʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʟʥʘʥʠʷʤ, ʪʦ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʝʝ 

ʚʳʩʦʢʦʤʫ ʢʘʯʝʩʪʚʫ ʨʘʙʦʪʳ. 

ʕʪʦ ʧʦʥʠʤʘʥʠʝ ʚ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʢʘʯʢʫ ʚ 1970-ʭ ʛʦ-

ʜʘʭ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʷʚʠʣʠʩʴ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ï ʧʨʠʢʣʘʜʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʠʠ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʘ ʚ ʀʉ ʠ ʦʧʝʨʠʨʦʚʘʥʠʷ ʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ. 

ʇʨʦʪʦʪʠʧʦʤ ʕʉ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ DENDRAL, ʥʘʧʠʩʘʥʥʘʷ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ 1960-ʭ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʜʩʯʠʪʳʚʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʢʦʥʬʠʛʫʨʘ-

ʮʠʠ ʟʘʜʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʘʪʦʤʦʚ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʦʢʘʟʘʣʘʩʴ ʯʨʝʟʚʳʯʘʡʥʦ 

ʧʦʣʝʟʥʦʡ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ.  

ɺ ʪʦʤ ʞʝ ʤʝʩʪʝ, ʯʪʦ ʠ DENDRAL (ʉʪʵʥʜʬʦʨʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʚʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʚʦʰʝʜʰʠʝ ʚ ʠʩʪʦʨʠʶ ʀʀ ʢʘʢ ʵʪʘ-

ʣʦʥʥʳʝ. ʇʝʨʚʘʷ ï PROSPECTOR ï ʦʙʣʝʛʯʠʣʘ ʧʦʠʩʢ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʠ ʦʮʝʥʢʫ ʠʭ ʟʘʧʘʩʦʚ. ʇʦ ʩʫʪʠ, ʵʪʘ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʦʡ, 

ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺʪʦʨʘʷ ï 

MYCIN ï ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʢʘʢ ʩʠʩʪʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʩ-

ʥʦʚʘʥʘ MYCIN ʥʘ ʟʥʘʥʠʷʭ ʦ ʢʦʥʢʨʝʪʥʳʭ ʧʘʮʠʝʥʪʘʭ ʠ ʠʭ ʙʦʣʝʟʥʷʭ, ʪʘʢʞʝ 

ʜʠʘʛʥʦʟʝ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʣʝʯʝʥʠʶ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʠʣʘ ʧʨʠʥʠʤʘʪʴ ʨʝ-

ʰʝʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʨʘʩʯʝʪʦʤ ʫʨʦʚʥʷ ʫʚʝʨʝʥʥʦʩʪʠ 

ʚ ʧʦʩʪʘʚʣʝʥʥʦʤ ʜʠʘʛʥʦʟʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʘ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ 

ʧʦʣʥʦʮʝʥʥʫʶ ʠʥʞʝʥʝʨʥʫʶ ʜʠʩʮʠʧʣʠʥʫ. ʉʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʠʟʚʝʩʪʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʠʩʪʝʤʫ ɸʊ-ʊɽʍʅʆ-

ʃʆɻʀʗ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚ ʠʥʩʪʠʪʫʪʝ ʄʀʌʀ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʝʨ-

ʩʦʥʘʣʘ. ʇʦʜʨʦʙʥʝʝ ʦʙ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚ ʥʠʭ ʟʥʘʥʠʡ 

ʦʧʠʩʘʥʦ ʚ ʛʣʘʚʝ 3. 
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1.5 ʇʨʠʢʣʘʜʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 

 

ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʀʉ ʷʚʣʷʝʪʩʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ. ʇʦʥʷ-

ʪʠʝ çʈʦʙʦʪè ʚʧʝʨʚʳʝ ʚʚʝʜʝʥʦ ʝʱʝ ʜʦ ʧʦʷʚʣʝʥʠʷ ʕɺʄ ʠ ʀʀ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ 

ʂʘʨʝʣʘ ʏʘʧʝʢʘ çʈ.ʋ.ʈ.è [4]. ɸʚʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʨʪʠʥʫ ʥʝʫʚʘʞʠʪʝʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʳʭ ʤʘʰʠʥ. ʀʩʪʦʨʠʷ ʧʴʝʩʳ ʨʘʟʚʠʚʘʣʘʩʴ ʥʘ 

ʬʘʙʨʠʢʝ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʨʦʙʦʪʳ (ʦʪ ʩʪʘʨʦʛʦ ʯʝʰʩʢʦʛʦ 

çrobotaè ï ʧʦʜʥʝʚʦʣʴʥʳʡ ʪʨʫʜ) ï ʧʦʜʥʝʚʦʣʴʥʳʝ, ʪʨʫʜ ʢʦʪʦʨʳʭ ʙʳʣ ʥʘʧʨʘʚ-

ʣʝʥ ʥʘ ʟʘʤʝʥʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʨʫʜʘ. ʏʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʨʦʙʦ-

ʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʩʧʨʦʩ ʥʘ ʥʠʭ ʨʘʩʪʝʪ, ʦʥʠ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʚʦʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɽʱʝ ʯʝʨʝʟ ʚʨʝʤʷ ʫ ʨʦʙʦʪʦʚ ʥʘʯʘʣʠ ʧʨʦʷʚʣʷʪʴʩʷ 

ʧʨʦʙʣʝʩʢʠ ʠʥʪʝʣʣʝʢʪʘ. ʂ ʢʦʥʮʫ ʧʴʝʩʳ ʘʚʪʦʨ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʯʠʩʣʝʥʥʦʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʠ ʠʥʪʝʣʣʝʢʪʘ ʨʦʙʦʪʳ ʥʘʯʘʣʠ ʠʩʪʨʝʙʣʷʪʴ ʯʝʣʦʚʝ-

ʯʝʩʪʚʦ ʜʦ ʧʦʣʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ. ʀʪʦʛʦʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ 

ʨʘʟʫʤʥʳʭ ʘʥʘʣʦʛʦʚ ɸʜʘʤʘ ʠ ɽʚʳ, ʠ ʥʘʯʘʣʘ ʥʦʚʦʡ ʵʨʳ. 

ʈʝʘʣʴʥʦʝ ʞʝ ʧʦʷʚʣʝʥʠʝ ʨʦʙʦʪʦʚ ʦʪʥʦʩʠʪʩʷ ʢ 50-ʤ ʛʦʜʘʤ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ, ʢʦʛʜʘ ʥʘ ʟʘʚʦʜʝ ʘʤʝʨʠʢʘʥʩʢʦʡ ʬʠʨʤʳ General Motors ʧʦʷʚʠʣʠʩʴ ʧʝʨ-

ʚʳʝ ʤʘʥʠʧʫʣʷʪʦʨʳ ʜʣʷ ʩʙʦʨʢʠ ʘʚʪʦʤʦʙʠʣʝʡ. ʉ ʪʝʭ ʧʦʨ ʥʘʯʘʣʦʩʴ ʜʠʥʘʤʠʯ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ.  

ʈʦʙʦʪ ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʚʳʧʦʣʥʷʶʱʘʷ ʘʥʪʨʦʧʦʤʦʨʬʥʳʝ 

ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʟʘʤʝʱʝʥʠʝ ʪʨʫʜʘ ʯʝʣʦʚʝʢʘ. 

ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʨʝʘʣʠʟʘʮʠʡ ʨʦʙʦʪʦʚ ʙʳʣʠ ʣʫʥʦʭʦʜʳ ʠ ʤʘʨʩʦʭʦʜʳ, 

ʠʟʦʙʨʝʪʝʥʥʳʝ ʚ ʢʦʥʮʝ 1960-ʭ ʛʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʦʨ ʛʨʫʥʪʘ. ɺ ʦʙʱʝʧʨʠ-

ʥʷʪʦʤ ʧʦʥʠʤʘʥʠʠ, ʪ.ʝ. ʢʘʢ çʤʘʰʠʥʳ ʩ ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʳʤ ʧʦʚʝʜʝʥʠʝʤè, ʨʦ-

ʙʦʪʳ ʧʦʷʚʠʣʠʩʴ ʚ 1977 ʛʦʜʫ. ɺ ʵʪʦ ʚʨʝʤʷ ʙʳʣ ʩʦʟʜʘʥ ʨʦʙʦʪ, ʫʤʝʶʱʠʡ ʧʦʜ-

ʤʝʪʘʪʴ ʧʦʣ, ʩʪʨʠʯʴ ʪʨʘʚʫ ʠ ʛʦʪʦʚʠʪʴ ʧʨʦʩʪʫʶ ʧʠʱʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʠ ʨʦʙʦʪ, ʢʦʪʦʨʳʡ ʧʦʜʥʠʤʘʝʪ ʠ ʦʧʫʩʢʘʝʪ ʧʨʝʜʤʝʪʳ, ʠ ʨʦʙʦʪ, ʢʦʪʦ-

ʨʳʡ ʫʤʝʝʪ ʧʨʠʢʫʨʠʚʘʪʴ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʳʭ ʤʘ-

ʰʠʥ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʭʩʷ ʨʦʙʦʪʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʨʦ-

ʙʦʪ Cubot, ʢʦʪʦʨʳʡ ʤʦʛ ʩʦʙʨʘʪʴ ʢʫʙʠʢ ʈʫʙʠʢʘ ʤʝʥʝʝ ʯʝʤ ʟʘ ʯʝʪʳʨʝ ʤʠʥʫʪʳ. 

ʍʦʪʷ ʦʩʥʦʚʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 60-ʝ ʛʦʜʳ, ʙʦʣʴʰʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʜʘʥʥʘʷ ʦʙʣʘʩʪʴ ʥʝ ʤʦʛʣʘ ʜʦʩʪʠʛʥʫʪʴ ʜʦʣʛʠʝ ʛʦʜʳ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪ-

ʩʪʚʠʝʤ ʤʘʪʝʨʠʘʣʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯ-

ʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʈʘʟʨʘʙʦʪʢʘ ʨʦʙʦʪʦʚ ʩʝʛʦʜʥʷ ʘʩʩʦʮʠʠʨʫ-

ʝʪʩʷ ʩ ʗʧʦʥʠʝʡ. ʂ ʧʨʠʤʝʨʫ, Honda ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʩʝ ʥʦʚʳʝ ʚʝʨʩʠʠ ʨʦʙʦʪʘ 

ASIMO. ʉʦʟʜʘʪʝʣʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʦʙʦʪ ʫʤʝʝʪ ʛʦʚʦʨʠʪʴ ʥʘ ʜʚʫʭ ʷʟʳʢʘʭ, 

ʘ ʪʘʢʞʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʣʝʩʪʥʠʮʝ ʠ ʫʤʝʝʪ ʨʘʟʛʦʚʘʨʠʚʘʪʴ. ʊʘʢʞʝ ʷʧʦʥʩʢʠʝ 

ʨʘʟʨʘʙʦʪʯʠʢʠ (ʥʦ ʫʞʝ ʠʟ Sony) ʧʨʝʜʩʪʘʚʠʣʠ ʨʦʙʦʪʘ AIBO, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʚʠʜ ʱʝʥʢʘ ʠ ʤʦʞʝʪ ʧʨʳʛʘʪʴ, ʙʝʛʘʪʴ, ʚʠʣʷʪʴ ʭʚʦʩʪʦʤ, ʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʪʴ ʩʦʙʘʯʴʠ ʵʤʦʮʠʠ. ɼʚʘ ʤʠʥʫʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʙʦʪʦʚ ï ʦʥʠ ʩʪʦʷʪ ʜʦʨʦʞʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʰʠʥ ʢʣʘʩʩʘ çʃʶʢʩè, ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʭ ʧʦʣʴʟʦʚʘʥʠʶ ʟʘ-

ʥʠʤʘʝʪ ʢʘʢ ʤʠʥʠʤʫʤ 150 ʩʪʨʘʥʠʮ. 
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ʉʦʚʨʝʤʝʥʥʳʭ ʨʦʙʦʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʤʦʞʥʦ ʢʣʘʩ-

ʩʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1ʈʦʙʦʪʳ ʙʝʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʜʠʥʘʢʦʚʳʝ 

ʦʧʝʨʘʮʠʠ. 

2ʈʦʙʦʪʳ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʚʳʧʦʣʥʷʶʱʠʝ ʨʘʟʥʳʝ ʦʧʝʨʘʮʠʠ. 

3ʆʙʫʯʘʝʤʳʝ ʨʦʙʦʪʳ. ʆʙʫʯʝʥʠʝ ʪʘʢʠʭ ʨʦʙʦʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʝʨʘʪʦ-

ʨʦʤ. 

4ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʦʙʦʪʳ, ʩʧʦʩʦʙʥʳʝ ʥʘʭʦʜʠʪʴ ʥʫʞʥʳʝ ʚʝʱʠ, ʦʮʝʥʠ-

ʚʘʪʴ ʦʙʩʪʘʥʦʚʢʫ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʨʦʙʦʪʦʚ ʠ ʜʨʫʛʠʭ ʧʨʠʢʣʘʜʥʳʭ 

ʩʠʩʪʝʤ ʀʀ ʟʘʜʘʶʪʩʷ ʚʦʧʨʦʩʦʤ: ʥʘʩʢʦʣʴʢʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʠʩʪʝʤʘ? ɿʜʝʩʴ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʜʚʝ ʛʠʧʦʪʝʟʳ ʀʀ. 

ʉʣʘʙʘʷ ʛʠʧʦʪʝʟʘ ʀʀ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ ʜʦʣʞʥʘ ʠʤʠʪʠʨʦ-

ʚʘʪʴ ʧʨʦʮʝʩʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ, ʦʜʥʘʢʦ ʥʝ ʤʦʞʝʪ ʨʘʩʧʦʟʥʘʪʴ ʧʩʠʭʠ-

ʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʘʷ ʤʘʰʠʥʘ ʠʤʝʝʪ ʚʩʝ ʰʘʥʩʳ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʘ 

ʊʴʶʨʠʥʛʘ. 

ʉʠʣʴʥʘʷ ʛʠʧʦʪʝʟʘ ʀʀ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ ʜʦʣʞʥʘ ʨʘʩʧʦʟʥʘ-

ʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʧʩʠʭʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʤʘʰʠʥʫ, ʩʧʦʩʦʙʥʫʶ ʦʩʦʟʥʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʦʙʣʘʜʘʶʱʫʶ 

ʵʤʦʮʠʷʤʠ.  

ʈʦʞʜʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚʳʜʚʠʥʫʣʦ ʟʘʜʘʯʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ 

ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʯʠʩʣʦ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ. ʊʝʦʨʠʷ ʢʦʤʧʴʶ-

ʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʥʘʯʘʣʘ ʟʘʨʦʞʜʘʪʴʩʷ ʚ 50ï60-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʦʩ-

ʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʪʥʝʩʝʥʠʝ ʥʦ-

ʚʦʛʦ ʦʙʲʝʢʪʘ ʢ ʦʜʥʦʤʫ ʠʟ ʟʘʜʘʥʥʳʭ ʢʣʘʩʩʦʚ. ʊʘʢ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʛʦ ʚʨʝ-

ʤʝʥʠ ʙʳʣʠ ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʤʠ, ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚ ʦʩʥʦʚ-

ʥʦʤ ʧʝʯʘʪʥʳʝ ʩʠʤʚʦʣʳ. 

ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʝʨʚʳʝ ʧʦʧʳʪʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ. ʋʯʝʥʳʝ ʧʦʧʳʪʘʣʠʩʴ ʩʤʦʜʝʣʠʨʦ-

ʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʤʦʟʛʘ, ʢʦʛʜʘ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʦʩʪʦʷʥʠʡ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʨʝʘʢʮʠʡ. ʇʝʨʚʳʡ 

ʫʩʧʝʭ ʟʜʝʩʴ ʩʚʷʟʘʥ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʧʩʠʭʦʣʦʛʘ ʌʨʵʥʢʘ ʈʦʟʝʥʙʣʘʪʪʘ ï ʧʝʨʮʝʧ-

ʪʨʦʥʦʤ (ʠʣʠ ʧʝʨʩʝʧʪʨʦʥʦʤ). ʇʝʨʚʳʡ ʘʧʧʘʨʘʪʥʳʡ ʚʘʨʠʘʥʪ ʧʝʨʩʝʧʪʨʦʥʘ ï 

Mark 1 ï ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʚ 1960 ʛʦʜʫ ʠ ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚ, ʩ ʯʝʤ ʙʝʟʫʧʨʝʯʥʦ ʩʧʨʘʚʣʷʣʩʷ. ʆʜʥʘʢʦ ʧʦʩʠʣʴʥʳʝ ʝʤʫ ʦʙʨʘʟʳ ʦʛʨʘ-

ʥʠʯʠʚʘʣʠʩʴ ʧʝʯʘʪʥʳʤʠ ʙʫʢʚʘʤʠ. 

ʇʦʟʜʥʝʝ, ʚ 70-ʭ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʥʦʚʳʝ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ, ʟʘʜʘʯʘ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʣʫʥʳ, ʦʙʨʘʙʦʪʢʘ 

ʪʝʧʣʦʚʠʟʠʦʥʥʳʭ ʩʥʠʤʢʦʚ ʠ ʜʨ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʙʫʨʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺ 80ï90-ʝ ʛʦʜʳ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʥʦʚʳʝ ʜʘʪʯʠʢʠ ʦʙʨʘʙʦʪʢʠ ʚʠʟʫʘʣʴ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʧʨʠʙʦʨʳ ʥʦʯʥʦʛʦ ʚʠʜʝʥʠʷ, ʣʘʟʝʨʥʳʝ ʜʘʣʴʥʦʤʝʨʳ ʠ ʜʨ.). 
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ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʟʚʦʣʠʣʦ ʨʝʘʣʠʟʦʚʘʪʴ ʦʙʨʘʙʦʪʢʫ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʜʘʞʝ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʰʠʥʘʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠʣʦ-

ʞʝʥʠʷ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʪʝʦʨʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʩʣʦʞʠʣʘʩʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʨʘʟʜʝʣ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʩʦʣʠʜʥʫʶ ʥʘʫʯ-

ʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʙʘʟʫ ʟʥʘʥʠʡ. ʀʩʧʦʣʴʟʫʶʱʠʡʩʷ ʥʘ ʩʝʛʦʜʥʷ ʠʥʩʪʨʫʤʝʥʪ 

Deep learning (ʛʣʫʙʠʥʥʦʝ ʦʙʫʯʝʥʠʝ) ʧʦʟʚʦʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʞʝ ʦʧʨʝʜʝ-

ʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʣʶʜʠ. ʆʜʥʘʢʦ ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝ-

ʥʠʤʦ ʣʠʰʴ ʚ ʦʯʝʥʴ ʫʟʢʠʭ ʦʙʣʘʩʪʷʭ. ʂ ʧʨʠʤʝʨʫ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʘʣʛʦʨʠʪʤʘ, 

ʢʦʪʦʨʳʡ ʦʪʣʠʯʠʪ ʥʘ ʬʦʪʦ ʞʝʥʱʠʥʫ ʦʪ ʤʫʞʯʠʥʳ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢʦʡ ʘʣʛʦʨʠʪʤ, ʢʦ-

ʪʦʨʳʡ ʥʘʡʜʝʪ ʥʘʤ ʚʩʝ ʠʟʦʙʨʘʞʝʥʠʷ çʩʣʦʞʥʦʛʦ ʦʧʠʩʘʥʠʷè, ʢ ʧʨʠʤʝʨʫ, ʛʜʝ 

ʨʳʞʠʡ ʢʦʪ ʠʛʨʘʝʪ ʩ ʬʠʦʣʝʪʦʚʳʤ ʤʷʯʠʢʦʤ ʥʘ ʟʝʣʝʥʦʤ ʢʦʚʨʝ (ʠʣʠ ʪʝʤ ʙʦʣʝʝ 

ʚʠʜʝʦ ʩ ʪʘʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʭʚʘʪʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

ɼʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʨʦʞʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠ ʨʘʟʚʠʪʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʪʘʣʘ ʦʙʨʘ-

ʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʧʦʥʠʤʘʥʠʝ ʨʝʯʠ ʠ ʧʝʨʝʚʦʜ ʪʝʢʩʪʦʚ.  

ʅʘʯʘʣʦʤ ʨʘʙʦʪ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 1954 ʛʦʜ, ʢʦʛʜʘ 

ʚ h ʪʘʙʝ ʢʦʨʧʦʨʘʮʠʠ IBM ʩ ʧʦʤʦʱʴʶ ʕɺʄ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ɼʞʦʜʞʪʘʫʥʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʥ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʝʨʝʚʦʜ 60 ʬʨʘʟ ʩ ʨʫʩʩʢʦʛʦ ʥʘ ʘʥʛʣʠʡʩʢʠʡ. ʉʠ-

ʩʪʝʤʘ ʚʢʣʶʯʘʣʘ ʚʩʝʛʦ 6 ʧʨʘʚʠʣ ʠ 250 ʟʘʧʠʩʝʡ ʠ ʙʳʣʘ ʩʫʛʫʙʦ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʡ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ. ʕʪʦʪ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʠʥʝʩ ʙʦʣʴʰʦʡ ʫʩʧʝʭ, 

ʯʪʦ ʚʩʢʨʫʞʠʣʦ ʛʦʣʦʚʫ ʦʨʛʘʥʠʟʘʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʟʛʣʘʩʠʣʠ, ʯʪʦ ʯʝʨʝʟ 

ʢʘʢʠʭ-ʪʦ 5 ʣʝʪ ʧʨʦʙʣʝʤʘ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʙʫʜʝʪ ʨʝʰʝʥʘ. ʆʜʥʘʢʦ ʠʜʝʷ 

ʙʳʣʘ ʥʝ ʜʦʚʝʜʝʥʘ ʜʦ ʢʦʥʮʘ ʠ ʟʘ 10 ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʢʨʳʣʠ. 

ɸ ʧʨʦʢʦʣʦʣʠʩʴ ʘʚʪʦʨʳ ɼʞʦʨʜʞʪʘʫʥʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʣʝʜʫʶ-

ʱʝʤ. ʆʥʠ ʩʢʘʟʘʣʠ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʦʟʜʘʪʴ ʙʦʣʴʰʠʝ ʭʨʘʥʠʣʠʱʘ ʩʣʦʚʘʨʝʡ 

ʜʣʷ ʧʝʨʝʚʦʜʘ ʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ, ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʘʚʠʣʘ ï ʠ ʚʩʝ! ʆʜ-

ʥʘʢʦ ʵʪʦ ʥʝ ʷʚʠʣʦʩʴ ʧʨʘʚʜʦʡ. ɺ 70-ʭ ʛʦʜʘʭ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʪʴ ʷʟʳʢ-ʧʦʩʨʝʜʥʠʢ, ʦʙʣʝʛʯʘʶʱʠʡ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʬʨʘʟ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʷʟʳʢʘʭ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 70-ʭ ʵʪʦʪ ʷʟʳʢ ʩʪʘʣ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʤʳʩʣʘ ʧʝʨʝʚʦʜʠʤʳʭ ʪʝʢʩʪʦʚ. 

ɿʘʜʘʯʘ ʩʤʳʩʣʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʜʘʞʝ ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ ʪʝʢʩʪʘ ʚ ʩʫʛʫʙʦ ʯʘʩʪʥʦʡ ʩʬʝʨʝ. ʊʘʢ, ʜʣʷ ʦʜʥʦʡ ʬʦʨ-

ʤʘʣʴʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʢʦʥʢʨʝʪʥʳʭ ʥʘʙʦʨʦʚ ʧʨʝʜʤʝʪʦʚ, ʦʙʣʘʜʘʶ-

ʱʠʭ ʥʝʜʚʫʩʤʳʩʣʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʥʘʟʚʘʥʠʷʤʠ, ʚ 1971 ʛʦʜʫ 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʨʦʛʨʘʤʤʘ SHRDLU.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʜʘʞʝ ʜʣʷ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʘ (ʥʝ ʛʦʚʦʨʷ ʦ ʨʫʩʩʢʦʤ) ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʘʜʝʢ-

ʚʘʪʥʦ ʧʦʥʠʤʘʪʴ ʩʤʳʩʣ ʬʨʘʟ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʪ-

ʢʨʳʪʳʭ ʚʦʧʨʦʩʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ. 
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ɸʚʪʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʂʠʪʘʡʩʢʦʡ ʢʦʤʥʘʪʦʡ ɼʞʦʥ ʉʸʨʣ ʦʜʥʘʞʜʳ ʦʪ-

ʚʝʪʠʣ ʥʘ ʚʦʧʨʦʩ ʦ ʚʘʞʥʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʩʣʝʜʫʶʱʝʝ [2]: 

çʄʥʝ ʥʝ ʥʘʩʪʦʣʴʢʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ 

ʚ ɻ ʪʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʘʢʦ ʤʝʥʷ ʚʩʝʛʜʘ ʚʦʩʭʠʱʘʣʠ ʫʩʧʝʭʠ ʚ ʩʬʝʨʝ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘè.  

ʀʪʘʢ, ʩʦʚʨʝʤʝʥʥʳʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʯʠ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʦʭʚʘʪʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

- ʩʠʥʪʝʟ ʨʝʯʠ; 

- ʧʦʥʠʤʘʥʠʝ ʫʩʪʥʦʡ ʨʝʯʠ; 

- ʧʦʥʠʤʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ. 

ɺ ʦʪʜʝʣʴʥʫʶ ʠ ʥʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʫʶ ʦʙʣʘʩʪʴ ʀʀ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʤʘʰʠʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ. 

ɺ 1957 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʄʵʪʴʶʟ ʠ ɻʫʪʤʘʥ ʧʦʩʝʪʠʣʠ 

ʢʦʥʮʝʨʪ ʤʘʣʦʠʟʚʝʩʪʥʦʛʦ ʧʠʘʥʠʩʪʘ. ʂʦʥʮʝʨʪ ʠʤ ʥʝ ʧʦʥʨʘʚʠʣʩʷ, ʠ ʦʥʠ ʨʝ-

ʰʠʣʠ, ʯʪʦ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʠʛʨʘʶʱʫʶ ʥʝ ʭʫʞʝ ʵʪʦʛʦ ʤʘʣʦʠʟ-

ʚʝʩʪʥʦʛʦ ʤʫʟʳʢʘʥʪʘ. ɺ ʠʪʦʛʝ ʧʦʜ ʠʭ ʥʘʯʘʣʘʤʠ ʚʳʨʦʩʣʦ ʮʝʣʦʝ ʦʪʜʝʣʝʥʠʝ 

ʘʥʘʣʠʟʘ ʤʫʟʳʢʠ ʚ ʉʪʵʥʜʬʦʨʜʩʢʦʤ ʠʥʩʪʠʪʫʪʝ. 

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʘʪ ʥʘʨʘʙʦʪʢʠ ʈʫʜʦʣʴʬʘ ɿʘʨʠʧʦʚʘ, ʢʦʪʦʨʳʡ 

ʧʦʧʳʪʘʣʩʷ ʩʦʯʠʥʠʪʴ ʤʫʟʳʢʫ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ çʋʨʘʣè. ʅʘʟʚʘʣ 

ʠʭ ɿʘʨʠʧʦʚ çʋʨʘʣʴʩʢʠʝ ʥʘʧʝʚʳè. ɼʣʷ ʠʭ ʩʦʯʠʥʝʥʠʷ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣ ʩʣʫʯʘʡ-

ʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʫʟʳʢʘʣʴʥʦʡ ʬʘʢʪʫʨʳ (ʬʦʨʤʘ, 

ʨʠʪʤ ʠ ʚʳʩʦʪʘ ʟʚʫʢʘ). ʀ ʩ ʝʛʦ ʥʘʯʘʣ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʦʙ-

ʨʘʙʦʪʢʠ ʠ ʩʠʥʪʝʟʘ ʤʫʟʳʢʠ ʠ ʨʘʟʣʠʯʥʳʭ ʟʚʫʢʦʚ. 

ɺ 70-ʭ ʛʦʜʘʭ ʙʳʣʠ ʜʘʞʝ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʯʝ-

ʣʦʚʝʯʝʩʢʦʡ ʠ ʤʘʰʠʥʥʦʡ ʤʫʟʳʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʥʝʢʦʪʦʨʳʝ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʥʝʦʪʣʠʯʠʤʳ ʦʪ ʪʚʦʨʯʝʩʪʚʘ ʯʝʣʦʚʝʢʘ. 

ɺ 1975 ʛʦʜʫ ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʝʩʪ ʊʴʶʨʠʥʛʘ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʚ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʠʤʝʣ ʫʩʧʝʭ. 

ʍʦʪʷ ʵʪʦ ʚʩʝ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝʤ ʚ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʜʘʥʥʘʷ ʪʝʦʨʠʷ ʩʪʦʣʢʥʫʣʘʩʴ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʢʨʠʪʠʢ. ʂ ʧʨʠ-

ʤʝʨʫ, ʠʟʚʝʩʪʥʳʡ ʫʯʝʥʳʡ ɼʤʠʪʨʠʡ ʇʦʩʧʝʣʦʚ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʘʢʦʡ ʤʝʪʦʜ 

ʚʝʩʴʤʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ, ʩʣʫʯʘʡʥʳʡ, ʠ ʥʠʢʘʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥ ʪʚʦʨʯʝ-

ʩʪʚʦʤ; ʦʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝ ʙʫʜʝʪ ʩʦʟʜʘʥʦ ʯʪʦ-ʪʦ ʛʝʥʠʘʣʴʥʦʝ. 

 

1.6 ɸʨʭʠʪʝʢʪʫʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

 

ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ ʧʦʜʭʦʜʦʚ [5]: 

ʃʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʫʪʚʝʨʞʜʝʥʠʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʦʪʣʠʯʘʝʪ ʯʝʣʦʚʝʢʘ 

ʦʪ ʞʠʚʦʪʥʳʭ. ʀʤʝʥʥʦ ʣʦʛʠʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʧʨʠʙʣʠʞʝʥʠʷ ʤʘʰʠʥ 

ʢ ʯʝʣʦʚʝʢʫ. ʆʩʥʦʚʦʡ ʜʣʷ ʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʩʣʫʞʠʪ ʣʦʛʠʢʘ ʧʨʝʜʠʢʘʪʦʚ 
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ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʩʥʦʚʘʥʘ ʥʘ ɹʫʣʝʚʦʡ ʘʣʛʝʙʨʝ ʠ 

ʠʩʯʠʩʣʝʥʠʠ ʚʳʩʢʘʟʳʚʘʥʠʡ. ʇʦʯʪʠ ʢʘʞʜʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʚʷ-

ʟʘʥʘ ʩ ʣʦʛʠʢʦʡ ʧʨʝʜʠʢʘʪʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʪʘʢ 

ʠʣʠ ʠʥʘʯʝ ʪʨʝʙʫʝʪʩʷ ʦʧʝʨʘʪʦʨ çifè.  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʰʠʥʫ, ʨʝʘʣʠʟʫʶʱʫʶ ʘʣʛʦʨʠʪʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦ-

ʨʝʤ. ʇʨʠ ʵʪʦʤ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʘʢʩʠʦʤʳ, ʘ ʦʪʥʦʰʝʥʠʷʤʠ 

ʤʝʞʜʫ ʥʠʤʠ ï ʧʨʘʚʠʣʘ. ʍʦʪʷ ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʠ ʦʩ-

ʥʦʚʘʥʳ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʙʫʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʢʘʟʘʣ ʩʝʙʷ ʠʩʯʝʨʧʘʥʥʳʤ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʩʧʦ-

ʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ɺʝʜʴ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʥʝ ʪʦʣʴʢʦ ʜʚʦʠʯʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʚ ʚʠʜʝ çɼɸ/ʅɽʊè, ʥʦ ʝʱʝ ʠ ʫʢʨʘʰʘʝʤ ʝʝ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʣʘʛʘʪʝʣʴ-

ʥʳʤʠ (ʩʢʦʨʝʝ ʜʘ, ʚʦʟʤʦʞʥʦ ʥʝʪ), ʘ ʪʘʢʞʝ ʤʦʞʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ (ʥʠ ʜʘ, ʥʠ ʥʝʪ, ʥʝ ʟʥʘʶ). ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʦʜʦʣʞʝʥʠʝʤ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʠʣʘʩʴ ʥʝʯʝʪʢʘʷ ʣʦʛʠʢʘ, ʦʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʩʪʝʧʝʥʠ ʧʨʘʚʜʠʚʦʩʪʠ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʯʪʦ 

ʙʦʣʴʰʝ ʧʦʭʦʞʝ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ. ʉʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʧʳʪʢʠ 

ʧʦʩʪʨʦʝʥʠʷ ʀʀ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ. ʆʜ-

ʥʦʡ ʠʟ ʧʝʨʚʳʭ ʫʩʧʝʰʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʧʝʨʮʝʧʪʨʦʥ, 

ʚ ʢʦʪʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʳ ʚʳʩʪʫʧʘʝʪ ʥʝʡʨʦʥ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʩʪʨʫʢʪʫʨʥʳʭ ʤʦʜʝʣʝʡ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ. ɺʩʝ ʦʥʠ ʠʟʚʝʩʪʥʳ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ çʠʩʢʫʩ-

ʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴè. ʕʪʠ ʤʦʜʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʦʝʥʠʶ ʥʝʡʨʦʥʦʚ, 

ʧʦ ʪʦʧʦʣʦʛʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʦ ʘʣʛʦʨʠʪʤʘʤ ʦʙʫʯʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʦ-

ʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʝʪʠ ʩ ʦʙʨʘʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʰʠʙʢʠ, ʩʝʪʠ 

ʍʦʧʬʠʣʜʘ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʣʶʩʦʚ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʪʦ ʩʚʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʨʘʙʦʪʘʪʴ 

ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʜʘʯʠ ʥʝʪʦʯ-

ʥʳʭ ʦʪʚʝʪʦʚ. ʍʦʪʷ ʦʥʠ ʠ ʧʦʣʫʯʠʣʠ ʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʧʦʣ-

ʚʝʢʘ, ʚʩʝ ʞʝ ʦʩʥʦʚʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʩʢʦʨʝʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʳʰʣʝʥʠʷ, ʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙ-

ʨʘʟʦʚ. ʆʜʥʘʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʙʦʪʳ, ʛʜʝ ʦʧʠʩʘʥʦ ʫʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʙʘʟʳ ʟʥʘʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʕʚʦʣʶʮʠʦʥʥʳʡ ʧʦʜʭʦʜ. ʕʚʦʣʶʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʧʦ ʩʫʪʠ ʩʚʦʝʡ ʷʚʣʷ-

ʝʪʩʷ ʧʦʧʳʪʢʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʠ ɼʘʨʚʠʥʘ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʪʘʢʦʤʫ ʧʨʠʥ-

ʮʠʧʫ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʯʠʚʦʡ, ʤʦʜʠʬʠʮʠʨʫʝʤʦʡ ʚʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʵʚʦʣʶʮʠʦʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ 

ʥʘʯʘʣʴʥʳʡ ʚʠʜ ʤʦʜʝʣʠ ʠ ʧʨʘʚʠʣʘ ʝʝ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʥʠʷ. ʎʝʣʴʶ ʪʘʢʦʡ ʤʦ-

ʜʝʣʠ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʚʳʙʦʨ ʣʫʯʰʝʛʦ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʥʘ 

ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ. 
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ʀʤʠʪʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ. ʀʤʠʪʘʮʠʦʥʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʯʝʨʥʦʛʦ ʷʱʠʢʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʥʳ ʚʭʦʜʥʳʝ ʠ ʚʳ-

ʭʦʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦ ʥʝ ʠʟʚʝʩʪʥʘ ʩʪʨʫʢʪʫʨʘ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʥʘʤ ʥʝ 

ʚʘʞʥʦ, ʢʘʢ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʤʦʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ, ʥʘʤ ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ 

ʢʦʥʢʨʝʪʥʳʝ ʦʪʚʝʪʳ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ, ʯʪʦʙʳ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʧʠʨʦʚʘʣʘ ʧʦʚʝʜʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʯʝʨʥʦʛʦ ʷʱʠʢʘ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʠʤʠʪʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʝʩʪʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠ-

ʩʪʝʤʫ ʜʨʫʛʦʝ ʩʚʦʡʩʪʚʦ ʯʝʣʦʚʝʢʘ ï ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʧʠʨʦʚʘʪʴ ʪʦ, ʯʪʦ ʜʝʣʘʶʪ 

ʜʨʫʛʠʝ, ʥʝ ʚʜʘʚʘʷʩʴ ʚ ʧʦʜʨʦʙʥʦʩʪʠ, ʟʘʯʝʤ ʵʪʦ ʥʘʜʦ (ʢʘʢ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ 

ʢʠʪʘʡʩʢʦʡ ʢʦʤʥʘʪʦʡ). ɽʩʣʠ ʪʘʢʘʷ ʟʘʪʝʷ ʙʫʜʝʪ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʨʝʘʣʠʟʦʚʘʥʘ, ʚʦʧʨʦʩ ʫʚʝʢʦʚʝʯʠʚʘʥʠʷ ʣʶʜʝʡ ʙʫʜʝʪ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʨʝ-

ʰʝʥ, ʚʝʜʴ ʜʘʞʝ ʧʦʩʣʝ ʩʤʝʨʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʝʛʦ ʠʤʠʪʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʞʠʪʴ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʜʝ-

ʣʘʣ ʙʳ ʦʥ. 

 

1.7 ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʤʘʪʠʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʭʚʘʪʳ-

ʚʘʝʪ ʦʛʨʦʤʥʳʡ ʧʝʨʝʯʝʥʴ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʥʘʯʠʥʘʷ ʩ ʪʘʢʠʭ ʟʘʜʘʯ ʦʙ-

ʱʝʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʘʢ ʦʙʫʯʝʥʠʝ ʠ ʚʦʩʧʨʠʷʪʠʝ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʪʘʢʠʤʠ ʩʧʝʮʠ-

ʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʘʢ ʠʛʨʘ ʚ ʰʘʭʤʘʪʳ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤ, ʩʦʯʠʥʝʥʠʝ 

ʧʦʵʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ. ʈʝʘʣʠʟʦʚʘʥʳ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ (ʠʣʠ, ʩʢʦʨʝʝ, ʧʦʜʩʠʩʪʝʤʳ), ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʠ-

ʨʫʶʪ ʥʝ ʭʫʞʝ ʞʠʚʳʭ ʩʠʩʪʝʤ, ʧʨʠ ʵʪʦʤ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʨʦʪʦʪʠʧʦʚ ʧʦʣʥʦʩʪʴʶ ʜʦ ʩʠʭ ʥʝ ʨʘʩʢʨʳʪʘ. ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʛʣʘʟ ʩʧʦʩʦʙʝʥ ʚʠʜʝʪʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʚʦʣʥ, ʧʨʠ ʩʣʘʙʦʤ ʦʩʚʝ-

ʱʝʥʠʠ ʠ ʙʝʟ ʫʩʪʘʣʦʩʪʠ. ʋʩʪʨʦʡʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʛʦʣʦʩʘ ʧʦʟʚʦʣʷʶʪ ʫʣʦʚʠʪʴ 

ʜʝʚʠʘʮʠʶ ʛʦʣʦʩʘ ʚ 1ï2 ɻʮ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʦʚʠʪʴ ʥʝʨʚʥʳʝ ʢʦʣʝʙʘʥʠʷ ʯʝʣʦ-

ʚʝʢʘ ʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ, ʣʞʝʪ ʦʥ ʠʣʠ ʥʝʪ (ʜʘʞʝ ʚ ʟʚʫʢʦʟʘ-

ʧʠʩʠ). ɸʥʪʠʙʣʦʢʠʨʦʚʦʯʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʜʝʨʞʘʪʴ ʪʦʨʤʦʟʘ ʥʘ ʛʨʘʥʠ 

ʟʘʢʣʠʥʠʚʘʥʠʷ ʢʦʣʝʩ, ʯʪʦ ʥʝ ʫʜʘʝʪʩʷ ʩʜʝʣʘʪʴ ʜʘʞʝ ʦʧʳʪʥʳʤ ʚʦʜʠʪʝʣʷʤ. 

ɺ ʦʙʱʝʤ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʯʝʣʦʚʝʢʦʤ ʫʩʪʨʘʥʷʶʪʩʷ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠʨʦʜʦʡ ʝʩʪʝʩʪʚʝʥ-

ʥʦʛʦ, ʪʘʢ ʢʘʢ ʘʣʛʦʨʠʪʤʳ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʩʪʦʭʘʩʪʠʯʥʳ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢ-

ʪʫʨʠʨʦʚʘʥʥʳʤʠ, ʯʪʦ ʤʝʰʘʝʪ ʜʦʩʪʠʯʴ ʦʧʪʠʤʫʤʘ, ʜʘʪʴ ʥʘʠʚʳʩʰʠʡ ʵʬʬʝʢʪ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ çʩʣʘʙʳʭ ʤʝʩʪʘʭè ʞʝʩʪʢʠʭ ʤʘʰʠʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʩʠ-

ʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʮʝʣʠ ʚ ʟʘ-

ʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʠʤʘʣʴʥʦ ʚʨʝʤʝʥʠ ʦʙʫʯʝʥʠʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʨʘʩ-

ʩʫʞʜʝʥʠʷ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘ ʩʝ-

ʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ ʚ ʪʦʤ 

ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʝʩʪʴ, ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʞʝʪ ʜʦʩʪʠʯʴ ʫʨʦʚʥʷ ʧʘʤʷʪʠ ʯʝʣʦ-

ʚʝʢʘ, ʷʚʣʷʶʱʝʡʩʷ ʘʩʩʦʮʠʘʪʠʚʥʦʡ. ʇʨʦʮʝʩʩʳ ʚ ʥʘʰʝʤ ʤʦʟʛʫ ʥʝ ʧʦʜʜʘʶʪʩʷ 
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ʩʪʨʦʛʠʤ ʚʳʯʠʩʣʝʥʠʷʤ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʦʧʨʦʩ ʧʦ-

ʩʪʨʦʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʤʫ, ï ʚʦ-

ʧʨʦʩ ʚʨʝʤʝʥʠ. ɺʝʜʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ʚ ʧʦʩʣʝʜʥʠʝ ʩʪʦʣʝʪʠʷ ʧʦʯʪʠ ʥʝ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʣʩʷ. ɺ ʧʨʦʪʠʚʦʚʝʩ ʵʪʦʤʫ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʨʘʟʚʠʚʘ-

ʝʪʩʷ ʥʝʚʝʨʦʷʪʥʳʤʠ ʪʝʤʧʘʤʠ ʚ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʧʨʠ-

ʜʝʨʞʠʚʘʶʪʩʷ ʪʘʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʯʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥ-

ʪʝʣʣʝʢʪ ʩʤʦʞʝʪ ʙʦʣʝʝ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʞʠʟʥʝʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, 

ʯʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʠ ʨʘʥʠʤʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ homo sapiens. 
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ɻʃɸɺɸ 2. ʌʆʈʄɸʃʔʅʓɽ ʗɿʓʂʀ ʂɸʂ ʄʆɼɽʃʔ 

ʇʈɽɼʉʊɸɺʃɽʅʀʗ ɿʅɸʅʀʁ ɺ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʍ 

ʉʀʉʊɽʄɸʍ 

 

2.1 ʇʦʥʷʪʠʝ ʬʦʨʤʘʣʴʥʦʛʦ ʷʟʳʢʘ. ʗʟʳʢ ʣʦʛʠʢʠ  

 

ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʶʜʝʡ ʷʚʣʷʝʪʩʷ ʷʟʳʢ. ʗʟʳʢ ï 

ʟʥʘʢʦʚʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʦʟʥʘʥʠʷ. 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʦʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʘʢ ʥʝʦʜʥʦʟʥʘʯ-

ʥʦʩʪʴ, ʠʟʙʳʪʦʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʦʧʠʩʘʥʠʡ, ʯʪʦ, 

ʙʝʟʫʩʣʦʚʥʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʠʥʩʪʚʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʥʦ ʩʦʟʜʘʝʪ ʥʝʧʨʝ-

ʦʜʦʣʠʤʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʧʦʧʳʪʢʘʭ ʝʛʦ ʬʦʨʤʘʣʠʟʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠ-

ʩʪʝʤʘʭ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʝʩʪʝʩʪʚʝʥʥʳʡ (ʨʘʟʛʦʚʦʨʥʳʡ) ʷʟʳʢ ï ʟʥʘʢʦʚʘʷ 

ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʣʘ ʚ ʩʪʠʭʠʡʥʦʤ ʧʦʨʷʜʢʝ ʚ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝ-

ʤʝʥʠ. 

ɺ ʢʘʞʜʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʳʩʢʘʟʳʚʘʥʠʠ ʦʜʥʦ ʩʣʦʚʦ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟ-

ʣʠʯʥʳʡ ʩʤʳʩʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ. ʃʶʙʦʝ ʚʳʨʘʞʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ 

ʬʨʘʛʤʝʥʪʳ, ʷʚʥʦ ʥʝ ʦʙʦʟʥʘʯʘʝʤʳʝ, ʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʝ ʠ ʧʦʥʷʪʥʳʝ ʩʦʙʝ-

ʩʝʜʥʠʢʫ. ɺ ʪʝʢʩʪʝ ʚʦʟʤʦʞʥʦ ʧʦʚʪʦʨʝʥʠʝ ʩʣʦʚ ʜʣʷ ʫʩʠʣʝʥʠʷ ʘʢʮʝʥʪʘ. ʊʘʢʦʝ 

ʩʚʦʡʩʪʚʦ ʢʘʢ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʦʧʠʩʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʳʝ, ʧʦʵʪʠʯʝʩʢʠʝ ʬʦʨʤʳ ʪʝʢʩʪʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ: 

- ʤʥʦʛʦʟʥʘʯʥʦʩʪʴ ʩʣʦʚ; 

- ʥʝʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʥʦʛʠʭ ʩʣʦʚ; 

- ʟʘʚʠʩʠʤʦʩʪʴ ʩʤʳʩʣʘ ʦʪ ʢʦʥʪʝʢʩʪʘ; 

- ʥʘʣʠʯʠʝ ʩʠʥʦʥʠʤʦʚ; 

- ʧʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʬʨʘʟ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʨʦʛʠʤʠ, ʪ.ʝ. ʙʳʚʘʶʪ ʠʩʢʣʶ-

ʯʝʥʠʷ ʠʟ ʧʨʘʚʠʣ. 

ɽʱʝ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʩ ʷʟʳʢʦʤ ʤʳʰʣʝʥʠʷ. ʄʘʣʦ ʢʪʦ ʠʟ ʥʘʩ 

ʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʚ ʪʦʯʥʦʩʪʠ ʬʨʘʟʫ, ʢʦʪʦʨʫʶ ʫʩʣʳʰʘʣ, ʜʦʧʫʩʪʠʤ, ʦʪ 

ʙʘʙʫʰʢʠ ʥʘ ʣʘʚʦʯʢʝ ʩʝʛʦʜʥʷ ʫʪʨʦʤ ʚʦ ʜʚʦʨʝ, ʦʜʥʘʢʦ ʩʤʳʩʣ ʵʪʦʡ ʬʨʘʟʳ 

(ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʦʥʘ ʦʪʣʦʞʠʣʘʩʴ ʚ ʧʘʤʷʪʠ) ʧʝʨʝʜʘʪʴ ʤʳ ʚ ʩʦʩʪʦʷʥʠʠ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʣʶʜʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʩʣʦʚʘ, ʧʦʩʣʝ ʯʝʛʦ ʬʦʨʤʠ-

ʨʫʶʪ ʩʚʦʝʛʦ ʨʦʜʘ ʥʝʩʣʦʚʝʩʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʠ ʥʘʟʳʚʘʝʪʩʷ ʧʘʤʷ-

ʪʴʶ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʘʤʷʪʴ ʯʝʣʦʚʝʢʘ ʘʩʩʦʮʠʘʪʠʚʥʘ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʦʡ ʩʧʦʩʦʙ ʦʙʱʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ 

ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʘʣʠʟʦʚʘʥ ʫ ʠʩʢʫʩʩʪʚʝʥʥʦ ʤʳʩʣʷʱʠʭ ʤʘʰʠʥ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʱʘʪʴʩʷ ʩ ʤʘʰʠʥʘʤʠ, ʣʶʜʷʤ ʧʨʠʰʣʦʩʴ ʥʘʣʦʞʠʪʴ 

ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʆʛʨʘʥʠʯʝʥʠʷ ʵʪʠ 

ʜʦʣʞʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʨʘʥʠʪʴ ʤʥʦʛʦʟʥʘʯʥʦʩʪʴ ʷʟʳʢʘ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ 

ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʟʥʘʢʦʚ. ɺ ʩʣʫʯʘʝ ʥʘʣʦʞʝʥʠʷ ʪʘ-

ʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʧʨʠʟʥʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ. ʀʩʢʫʩ-

ʩʪʚʝʥʥʳʡ ʷʟʳʢ ï ̫ ʟʳʢ, ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʡ ʣʶʜʴʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʝ-

ʣʝʡ.  
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ɽʩʣʠ ʢ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʷʟʳʢʫ ʧʨʠʤʝʥʠʪʴ ʷʚʥʦ ʠ ʩʪʨʦʛʦ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʘʚʠʣ ʧʦʩʪʨʦʝʥʠʷ ʚʳʨʘʞʝʥʠʡ, ʪʦ ʦʥ ʩʪʘʥʦʚʠʪʩʷ 

ʬʦʨʤʘʣʴʥʳʤ (ʠʣʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤ) [6, 7]. 

ʌʦʨʤʘʣʴʥʳʡ ʷʟʳʢ ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʷʟʳʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʥʘʣʠ-

ʯʠʝʤ ʪʦʯʥʳʭ ʧʨʘʚʠʣ ʧʦʩʪʨʦʝʥʠʷ ʚʳʨʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣ ʠʭ ʧʦʥʠʤʘ-

ʥʠʷ. ʆʥ ʩʪʨʦʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʝʪʢʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʧʨʦ-

ʪʠʚʦʨʝʯʠʚʦʝ, ʪʦʯʥʦʝ ʠ ʢʦʤʧʘʢʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʩʚʦʡʩʪʚ ʦʧʠʩʳʚʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ, ʧʦʟʚʦʣʷʷ ʩʚʝʩʪʠ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʚʳʯʠʩʣʝ-

ʥʠʶ. 

ɺʩʝ ʷʟʳʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʷʟʳʢʝ ʣʦʛʠʢʠ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚʳ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʦʚ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝ-

ʥʠʝ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ [8]. ʕʪʘ ʣʦʛʠʢʘ, ʥʘʟʳʚʘʝʤʘʷ ʪʘʢʞʝ 

ʷʟʳʢʦʤ ʠʩʯʠʩʣʝʥʠʷ ʧʨʝʜʠʢʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʩʫʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʠ 

ʧʨʠʦʙʨʝʪʝʥʠʠ ʟʥʘʥʠʡ. 

ʇʨʝʜʠʢʘʪ ï ʥʝʢʦʪʦʨʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʬʫʥʢʮʠʷ ʚʠʜʘ Mk Ÿ {0,1}, ʢʦ-

ʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 1(ʠʩʪʠʥʘ) ʠʣʠ 0(ʣʦʞʴ). M ï ʤʥʦʞʝʩʪʚʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, k ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ, ʥʘʟʳʚʘʝʤʦʝ ʘʨʥʦʩʪʴʶ 

ʧʨʝʜʠʢʘʪʦʚ. 

ʃʦʛʠʢʘ ʧʨʝʜʠʢʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʦʛʠʢʦʡ ʚʳʩʢʘ-

ʟʳʚʘʥʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʚʘʥʪʦʨʦʚ ʚʩʝʦʙʱʥʦʩʪʠ ʠ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ. 

ɸʣʬʘʚʠʪ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʚʢʣʶʯʘʝʪ: 

1 x, y, z, é ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. 

2 P, Q, R, é ï ʧʨʝʜʠʢʘʪʥʳʝ ʩʠʤʚʦʣʳ (ʩʠʤʚʦʣʳ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʝʜʠ-

ʢʘʪʦʚ). ʅʘʧʨʠʤʝʨ, P(x1, é, xk) ï k-ʘʨʥʳʡ (k-ʤʝʩʪʥʳʡ) ʧʨʝʜʠʢʘʪ. 

3 f, g, h, é - ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʤʚʦʣʳ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ 

ʚʠʜʘ Mk Ÿ M. ʅʘʧʨʠʤʝʨ, f(x1, é, xk) ï k-ʘʨʥʘ ̫(k-ʤʝʩʪʥʘ)̫ ʬʫʥʢʮʠʷ. 

4 a, b, c, é ï ʢʦʥʩʪʘʥʪʳ (ʠʣʠ 0-ʤʝʩʪʥʳʝ ʬʫʥʢʮʠʠ). 

5 â, ,᷈ ᷉ , Ÿ ï ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ çʥʝè, çʠè, çʠʣʠè, çʩʣʝʜʫʝʪè.  

6 ,ᶅ ɱ  ï ʢʚʘʥʪʦʨʳ ʚʩʝʦʙʱʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

7 ( , ) ï ʩʣʫʞʝʙʥʳʝ ʩʠʤʚʦʣʳ. 

ʇʨʠ ʵʪʦʤ ʩʚʷʟʢʠ ,᷈ ᷉  ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ â, Ÿ, ʘ  ɱʯʝʨʝʟ :ᶅ 

ɸ  ᷈B = â(A Ÿ âB) 

A  ᷉B = âA Ÿ B 

xɱ A(x) = âxᶅ âA(x) 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʘ ʠ ʬʦʨʤʫʣ: 

1 ʉʠʤʚʦʣ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʢʦʥʩʪʘʥʪʳ ʝʩʪʴ ʪʝʨʤ. 

2 ɽʩʣʠ t1, é, tn ï ʪʝʨʤ, ʪʦ f(t1, é, tn) ï ʪʝʨʤ. 

3 ɽʩʣʠ t1, é, tn ï ʪʝʨʤ, ʪʦ P(t1, é, tn) ï ʘʪʦʤʘʨʥʘʷ ʬʦʨʤʫʣʘ (ʣʠʪʝʨʘʣ). 

4 ɸʪʦʤʘʨʥʘʷ ʬʦʨʤʫʣʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ. 

5 A, B ï ʬʦʨʤʫʣʳ, ʪʦ (A Ÿ B), âA, âB ï ʬʦʨʤʫʣʳ. 

6 ɽʩʣʠ A ï ʬʦʨʤʫʣʘ, ʪʦ (xᶅ) A ï ʪʦʞʝ ʬʦʨʤʫʣʘ. 
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7 ɺʩʷʢʦʝ ʩʣʦʚʦ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʝʛʦ 

ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʚ ʚʠʜʝ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʧʨʠʤʝʥʝʥʠʡ 1ï6. 

ʉʚʦʙʦʜʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ ʙʝʟ ʢʚʘʥʪʦʨʘ. 

ʉʚʷʟʘʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʝ, ʧʦ ʢʦʪʦʨʳʤ ʩʪʦʠʪ ʢʚʘʥ-

ʪʦʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʳʨʘʞʝʥʠʝ 

xᶅ x > y. 

ɿʜʝʩʴ x ï ʩʚʷʟʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʘ y ï ʩʚʦʙʦʜʥʘʷ. 

ʉ ʵʪʠʤ ʚʳʨʘʞʝʥʠʝʤ ʚʩʝ ʷʩʥʦ. ʆʜʥʘʢʦ ʣʦʛʠʢʘ ʧʨʝʜʠʢʘʪʦʚ ʜʦʧʫʩʢʘʝʪ 

ʪʘʢʠʝ ʬʦʨʤʫʣʳ 

xᶅ x > y Ÿ ᶅy y < x, 

ʛʜʝ ʧʝʨʝʤʝʥʥʘʷ y ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʚʦʙʦʜʥʘʷ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʥʝʪ. 

ʇʦʵʪʦʤʫ ʢʦʨʨʝʢʪʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʚʷʟʘʥʥʳʭ ʚʭʦʞʜʝʥʠʷʭ, ʘ ʥʝ ʦ ʩʚʷʟʘʥʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʚ ʮʝʣʦʤ. 

ɿʘʤʢʥʫʪʘʷ ʬʦʨʤʫʣʘ ï ʬʦʨʤʫʣʘ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʦʙʦʜʥʦ 

ʚʭʦʜʷʱʠʝ ʧʝʨʝʤʝʥʥʳʝ. ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʪʘʢʫʶ 

ʬʦʨʤʫʣʫ ʦʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʝʜʣʦʞʝʥʠʝ (ʢʦʪʦʨʦʝ ʪʦʯʥʦ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥ-

ʥʳʤ ʠʣʠ ʣʦʞʥʳʤ). ɺ ʩʣʫʯʘʝ ʥʝʟʘʤʢʥʫʪʦʡ ʬʦʨʤʫʣʳ ʧʦʜʩʪʘʥʦʚʢʘ ʧʨʝʚʨʘ-

ʱʘʝʪ ʝʝ ʚ ʬʦʨʤʫʣʫ, ʟʘʚʠʩʷʱʫʶ ʦʪ ʩʚʷʟʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ɸʪʦʤʘʨʥʘʷ ʟʘʤʢʥʫʪʘʷ ʬʦʨʤʫʣʘ ʥʘʟʳʚʘʝʪʩʷ ʬʘʢʪʦʤ. 

ɽʩʣʠ ʷʟʳʢ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʧʨʝʜʣʦʞʝʥʠʡ, ʪʦ ʦʥ ï ʧʨʦʧʦʟʠʮʠʦʥʘʣʴ-

ʥʳʡ ʷʟʳʢ. ʊʘʢʦʡ ʷʟʳʢ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʣʦʛʠʢʦʡ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ ʠʣʠ ʠʩʯʠʩ-

ʣʝʥʠʝʤ ʚʳʩʢʘʟʳʚʘʥʠʡ. 

ɸʢʩʠʦʤʳ ʧʨʝʜʠʢʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʘʢ-

ʩʠʦʤʘʤʠ ʣʦʛʠʢʠ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ:  

1 A Ÿ (B Ÿ A).  

2 (A Ÿ (B Ÿ C)) Ÿ ((A Ÿ B) Ÿ (A Ÿ C)) 

3 (âA Ÿ âB) Ÿ (B Ÿ A)  

ʇʨʘʚʠʣʘ ʚʳʚʦʜʘ ʚ ʣʦʛʠʢʝ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ: 

a) modus ponens (ʧʨʘʚʠʣʦ ʦʪʜʝʣʝʥʠʷ). ɽʩʣʠ A ʚʳʚʦʜʠʤʦ (ʠʣʠ ʪʦʞʜʝ-

ʩʪʚʝʥʥʦ ʠʩʪʠʥʥʦ, ʪʘʚʪʦʣʦʛʠʷ) ʠ ɸ Ÿ B ʚʳʚʦʜʠʤʦ, ʪʦ B ʚʳʚʦʜʠʤʦ. 
ὃȟὃᴼὄ

ὄ
 

ʠʣʠ 

A  ᷈(A Ÿ B) ṲB (Ṳ ï ʟʥʘʢ ʚʳʚʦʜʠʤʦʩʪʠ) 

b) ʇʨʘʚʠʣʦ ʧʦʜʩʪʘʥʦʚʢʠ. ɺ ʣʶʙʫʶ ʘʢʩʠʦʤʫ ʥʘ ʤʝʩʪʦ ʣʶʙʦʡ ʧʨʦʧʦʟʠ-

ʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʥʦ ʧʦʜʩʪʘʚʠʪʴ ʣʶʙʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʩ ʧʨʦʧʦʟʠ-

ʮʠʦʥʘʣʴʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʦʪʣʠʯʥʳʤʠ ʦʪ ʟʘʤʝʥʷʝʤʦʡ. 
ὖὃ

ὖὄ
Ȣ 

ʇʨʠʤʝʨ ʚʳʚʦʜʘ: 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʟʘʢʦʥʘ ʪʦʞʜʝʩʪʚʘ ɸʨʠʩʪʦʪʝʣʷ: 

P Ÿ P (ʩʘʤ ʟʘʢʦʥ). 

ʇʦʜʩʪʘʚʠʤ P Ÿ P ʚʤʝʩʪʦ B (ʧʦ ʧʨʘʚʠʣʫ ʧʦʜʩʪʘʥʦʚʢʠ) ʚ ʘʢʩʠʦʤʫ 1: 
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A Ÿ ((P Ÿ P) Ÿ A). 

ʀʟ ʘʢʩʠʦʤʳ 2 ʧʦʣʫʯʠʤ: 

 (A Ÿ ((P Ÿ P) Ÿ C)) Ÿ ((A Ÿ (P Ÿ P)) Ÿ (A Ÿ C)). 

ʊʘʢ ʢʘʢ ʧʝʨʚʘʷ ʯʘʩʪʴ ʷʚʣʷʝʪʩʷ ʘʢʩʠʦʤʦʡ (ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʚʦ-

ʜʠʤʘ), ʠ ʚʩʷ ʬʦʨʤʫʣʘ ʚʳʚʦʜʠʤʘ, ʪʦ ʠ ʚʪʦʨʘʷ ʯʘʩʪʴ ʚʳʚʦʜʠʤʘ ʧʦ ʧʨʘʚʠʣʫ 

ʦʪʜʝʣʝʥʠʷ: 

((A Ÿ (P Ÿ P)) Ÿ (A Ÿ C)). 

ʇʦʜʩʪʘʚʠʤ P ʚʤʝʩʪʦ ɸ ʠ C: 

((P Ÿ (P Ÿ P)) Ÿ (P Ÿ P)). 

ʇʝʨʚʘʷ ʯʘʩʪʴ ʩʥʦʚʘ ʷʚʣʷʝʪʩʷ ʘʢʩʠʦʤʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, P Ÿ P ʪʘʢʞʝ 

ʚʳʚʦʜʠʤʦ. 

ʀʩʯʠʩʣʝʥʠʝ ʧʨʝʜʠʢʘʪʦʚ ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʝ ʜʚʫʤʷ ʘʢʩʠʦʤʘʤʠ ʠ ʜʚʫʤʷ 

ʧʨʘʚʠʣʘʤʠ ʧʦʤʠʤʦ ʪʝʭ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʣʦʛʠʢʝ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ: 

4 ɸʢʩʠʦʤʘ ʛʝʥʝʨʘʣʠʟʘʮʠʠ:  

( xᶅ) (A Ÿ B) Ÿ (A Ÿ ( xᶅ) B), 

ʛʜʝ x ï ʥʝʩʚʦʙʦʜʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʚ A. 

5 ɸʢʩʠʦʤʘ ʩʧʝʮʠʬʠʢʘʮʠʠ:  

tᶅ A(t) ŸA(x),  

ʛʜʝ t ï ʪʝʨʤ, ʘ x ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ t ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʙʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

c) ʧʨʘʚʠʣʦ ʦʙʦʙʱʝʥʠʷ: 
ὊᴼὋὼ

Ὂᴼ ὼᶅὋὼ
ȟ 

ʛʜʝ G (x) ʩʦʜʝʨʞʠʪ ʩʚʦʙʦʜʥʦʝ ʚʭʦʞʜʝʥʠʝ x, ʘ F ʥʝ ʩʦʜʝʨʞʠʪ. 

d) ʇʨʘʚʠʣʦ ʢʦʥʢʨʝʪʠʟʘʮʠʠ: 
ὋὼᴼὊ

ὼɱὋὼᴼὊ
 ȟ 

ʛʜʝ G (x) ʩʦʜʝʨʞʠʪ ʩʚʦʙʦʜʥʦʝ ʚʭʦʞʜʝʥʠʝ x, ʘ F ʥʝ ʩʦʜʝʨʞʠʪ. 

ɽʩʣʠ ʢ ʘʢʩʠʦʤʘʤ ʜʦʙʘʚʠʪʴ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ 

(ʥʘʧʨʠʤʝʨ, ʘʨʠʬʤʝʪʠʢʫ), ʪʦ ʧʦʣʫʯʠʤ ʬʦʨʤʘʣʴʥʫʶ ʪʝʦʨʠʶ (ʥʘʧʨʠʤʝʨ, ʬʦʨ-

ʤʘʣʴʥʫʶ ʘʨʠʬʤʝʪʠʢʫ). 

ʂʘʢ ʩʪʘʣʦ ʷʩʥʦ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʧʦʷʩʥʝʥʠʡ, ʣʦʛʠʢʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʣʦʛʠʢʠ ʚʳʩʢʘʟʳʚʘʥʠʡ ʪʝʤ, ʯʪʦ ʚ ʥʝʡ ʜʝʡʩʪʚʫʶʪ ʢʚʘʥʪʦʨʳ 

ʚʩʝʦʙʱʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʤʥʦʞʝʩʪʚʝ. ɽʩʣʠ ʜʝʡʩʪʚʠʝ 

ʢʚʘʥʪʦʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʫʞʝ ʥʘ ʧʦʜʤʥʦʞʝʩʪʚʘ ʤʥʦʞʝʩʪʚʘ, ʪʦ ʵʪʦ ʫʞʝ 

ʣʦʛʠʢʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʥʘ ʤʥʦʞʝʩʪʚʘ ʤʥʦʞʝʩʪʚ ï ʣʦʛʠʢʘ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ 

ʠ ʪ.ʜ. ʃʦʛʠʢʠ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʪʘʢʞʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʠʣʴʥʳʤʠ ʣʦʛʠ-

ʢʘʤʠ. 

 

2.2 ʌʦʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 

 

ʆʙʦʙʱʝʥʠʝʤ ʧʦʥʷʪʠʷ çʠʩʯʠʩʣʝʥʠʝè ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

[6]. 
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ʌʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ (ʠʩʯʠʩʣʝʥʠʝ) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʙʩʦʣʶʪʥʦ ʘʙ-

ʩʪʨʘʢʪʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʘʚʠʣʘ ʦʧʝʨʠʨʦʚʘʥʠʷ ʮʝ-

ʧʦʯʢʘʤʠ ʩʠʤʚʦʣʦʚ ʚ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʪʨʘʢʪʦʚʢʝ ʙʝʟ ʫʯʝʪʘ ʩʤʳʩʣʦʚʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ. 

ɻʦʚʦʨʷʪ, ʯʪʦ ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʟʘʜʘʥʘ, ʝʩʣʠ ʟʘʜʘʥʳ ʥʝʢʦʪʦʨʳʡ ʘʣ-

ʬʘʚʠʪ, ʤʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ, ʘʢʩʠʦʤ ʠ ʧʨʘʚʠʣ ʚʳʚʦʜʘ, ʪ.ʝ. ʬʦʨʤʘʣʴʥʘʷ ʩʠ-

ʩʪʝʤʘ F ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʯʝʪʚʝʨʢʠ: 

F=< T,P,A,Ʉ>, 

ʛʜʝ     T ï ʘʣʬʘʚʠʪ (ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʠʤʚʦʣʦʚ); 

          P ï ʤʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʢ ʵʣʝʤʝʥʪʘʤ ʠʟ T ʧʦʟʚʦ-

ʣʷʝʪ ʩʪʨʦʠʪʴ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦʝʥʥʳʝ ʬʦʨʤʫʣʳ; 

A ï ʤʥʦʞʝʩʪʚʦ ʘʢʩʠʦʤ; 

Ʉ ï ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ ʚʳʚʦʜʘ. 

ɽʩʣʠ ʩʨʝʜʠ ʘʢʩʠʦʤ ʠʤʝʶʪʩʷ ʥʝʣʦʛʠʯʝʩʢʠʝ ʘʢʩʠʦʤʳ (ʦʧʠʩʳʚʘʶʱʠʝ 

ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ), ʪʦ ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʘʣʴʥʦʡ 

ʪʝʦʨʠʝʡ. 

ɺʳʚʦʜʦʤ (ʠʣʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ) fm ʠʟ ʤʥʦʞʝʩʪʚʘ ʬʦʨʤʫʣ { f1, f2,é, fk}  

ʚ ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʝʯʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘ-

ʚʠʣʴʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʬʦʨʤʫʣ fk+1, fk+2, é, fk+m, ʪʘʢʠʭ ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʬʦʨʤʫʣ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʠʙʦ ʷʚʣʷʝʪʩʷ ʘʢʩʠʦʤʦʡ, ʣʠʙʦ ʧʦʣʫʯʝʥʘ ʠʟ ʧʨʝʜʳʜʫ-

ʱʠʭ ʬʦʨʤʫʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʩʠʦʤ ʠʣʠ ʧʨʘʚʠʣ ʚʳ-

ʚʦʜʘ. ʌʦʨʤʫʣʘ fm ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʟʳʚʘʝʪʩʷ ʚʳʚʦʜʠʤʦʡ ʬʦʨʤʫʣʦʡ (ʠʣʠ ʪʝʦ-

ʨʝʤʦʡ) ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ F. 

ɿʘʧʠʰʝʤ ʧʨʠʤʝʨ: 

T = { a, b, c} . 

P ï ʣʶʙʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʤʚʦʣʦʚ ʘʣʬʘʚʠʪʘ T. 

A = { aca}.  

Ʉ = { , ʛʜʝ X1 ʠ X2 ï ʣʶʙʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ ʠʟ T 

ɺʳʚʦʜ ʬʦʨʤʫʣʳ bbacabb ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʤ: 

1 aca 

2 bacab 

3 bbacabb 

bbacabb ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʤʦʡ, ʪʘʢ ʢʘʢ ʦʥʘ ʚʳʚʝʜʝʥʘ ʠʟ ʘʢʩʠʦʤʳ. 

ʊʘʢʘʷ ʬʦʨʤʫʣʘ ʢʘʢ, ʜʦʧʫʩʪʠʤ, babbacab ʥʝ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʤʦʡ, ʪʘʢ 

ʢʘʢ ʝʝ ʥʝʣʴʟʷ ʚʳʚʝʩʪʠ ʠʟ ʘʢʩʠʦʤʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʦʧʠʩʘʥʠʠ ʟʥʘʥʠʡ ʚ ʢʦʥʢʨʝʪ-

ʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ. 

ɸʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʪʨʦʡʢʘ: 

S = < M,G,R>, 

ʛʜʝ M ï ʦʩʥʦʚʥʦʝ ʤʥʦʞʝʩʪʚʦ; 

G ï ʤʥʦʞʝʩʪʚʦ n-ʤʝʩʪʥʳʭ ʬʫʥʢʮʠʡ ʠʟ Mn ʚ M; 

R ï ʩʝʤʝʡʩʪʚʦ n-ʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘ M. 

n-ʘʨʥʦʝ ʦʪʥʦʰʝʥʠʝ Ri  ɸR ʥʘ M ï ʵʪʦ ʥʝʢʦʪʦʨʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ Ri Ṗ Mn. 
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ɽʩʣʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʣʦʞʠʪʴ G = ,ɲ ʪʦ ʪʘ-

ʢʘʷ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ S = <M, ,ɲ R> ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ ʤʦʜʝʣʴʶ, ʘ 

ʝʩʣʠ R =  ɲï ʪʦ ʘʣʛʝʙʨʦʡ. 

ʇʦʥʷʪʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʣʫʯʘʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʤʘʥʠʧʫʣʠʨʦ-

ʚʘʥʠʷ ʠʤʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ.  

ʀʥʪʝʨʧʨʝʪʘʮʠʝʡ ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ʷʟʳʢʘ ɋ = 

<M, I>, ʛʜʝ M ï ʥʝʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ (ʦʙʣʘʩʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʠ), I ï ʦʜʥʦ-

ʟʥʘʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʘʝʪ ʬʦʨʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʚ ʘʣʛʝʙʨʘ-

ʠʯʝʩʢʫʶ, ʘ ʠʤʝʥʥʦ: 

1 ʂʘʞʜʦʤʫ ʢʦʥʩʪʘʥʪʥʦʤʫ ʩʠʤʚʦʣʫ ʩʪʘʚʠʪ ʵʣʝʤʝʥʪ M. 

2 ʂʘʞʜʦʤʫ ʧʨʝʜʠʢʘʪʥʦʤʫ ʩʠʤʚʦʣʫ ï ʦʪʥʦʰʝʥʠʝ R. 

3 ʂʘʞʜʦʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʩʠʤʚʦʣʫ ï ʬʫʥʢʮʠʶ G. 

ʌʦʨʤʫʣʘ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʠʤʦʡ ʚ ʜʘʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʝʩʣʠ ʩʫʱʝ-

ʩʪʚʫʝʪ ʪʘʢʘʷ ʧʦʜʩʪʘʥʦʚʢʘ ʢʦʥʩʪʘʥʪ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʠʩʪʠʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ. 

ʌʦʨʤʫʣʘ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʦʡ ʚ ʜʘʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʝʩʣʠ ʦʥʘ ʠʩ-

ʪʠʥʥʘ ʧʨʠ ʣʶʙʦʡ ʧʦʜʩʪʘʥʦʚʢʝ ʢʦʥʩʪʘʥʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ.  

ʇʫʩʪʴ ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʘ ʪʨʝʭʤʝʩʪʥʳʤ ʧʨʝʜʠʢʘʪʦʤ 

P(x, y, z). ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʩʪʘʚʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʦʤʫ ʩʠʤʚʦʣʫ ʪʨʝʭʤʝʩʪʥʦʝ 

ʦʪʥʦʰʝʥʠʝ R = çʉɽʄʔʗè, ʟʘʜʘʥʥʦʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ (ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ 

ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.). 

 

ʇʨʠʤʝʨ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʟʘʜʘʥʥʦʡ ʧʨʝʜʠʢʘʪʦʤ 

P(x, y, z) 

ʄʘʪʴ ʆʪʝʮ ʈʝʙʝʥʦʢ 

ɸʥʷ ʇʝʪʷ ɺʘʩʷ 

ɻʘʣʷ ɾʝʥʷ ʂʦʣʷ 

 

 ʊʦʛʜʘ ʫʥʠʚʝʨʩʫʤʦʤ ʷʚʣʷʝʪʩʷ M = {ʇʝʪʷ, ɸʥʷ, ɺʘʩʷ, ɻʘʣʷ, ɾʝʥʷ, 

ʂʦʣʷ}. ʌʦʨʤʫʣʘ P(x, y, z) ʚʳʚʦʜʠʤʘ ʪʦʣʴʢʦ ʥʘ ʪʨʦʡʢʘʭ (ɸʥʷ, ʇʝʪʷ, ɺʘʩʷ) ʠ 

(ɻʘʣʷ, ɾʝʥʷ, ʂʦʣʷ).  

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ xᶅ yᶅ zᶅ P(x, y, z) ʣʦʞʥʦ, ʘ xɱ yɱ zɱ P(x, y, z) ï ʠʩ-

ʪʠʥʥʦ ʚ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ. 

ɺ ʟʘʚʝʨʰʝʥʠʝ ʧʦʜʳʪʦʞʠʤ ʚʝʩʴ ʤʘʪʝʨʠʘʣ ʪʝʦʨʝʤʦʡ ɻʸʜʝʣʷ ʦ ʧʦʣʥʦʪʝ, 

ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʳʚʦʜʠʤʦʩʪʴʶ ʠ ʠʩʪʠʥʥʦʩʪʴʶ 

ʬʦʨʤʫʣʳ. 

ʇʨʦʠʟʚʦʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʚʳʚʦʜʠʤʦ ʚ ʠʩʯʠʩʣʝʥʠʠ ʧʨʝʜʠʢʘʪʦʚ ʧʝʨ-

ʚʦʛʦ ʧʦʨʷʜʢʘ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʦ ʠʩʪʠʥʥʦ. 
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ɻʃɸɺɸ 3. ʆʇʈɽɼɽʃɽʅʀɽ ɹɸɿʓ ɿʅɸʅʀʁ. ʕʂʉʇɽʈʊʅʓɽ 

ʉʀʉʊɽʄʓ 

 

3.1 ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʟʥʘʥʠʡ. ʆʪʣʠʯʠʝ ʟʥʘʥʠʡ ʦʪ ʜʘʥʥʳʭ 

 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʩʪʨʫʢʪʫʨʳ ʕɺʄ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʟʚʠʪʠʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ʇʦʷʚʠʣʠʩʴ ʩʧʦʩʦʙʳ 

ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ ʚ ʚʠʜʝ: ʚʝʢʪʦʨʦʚ, ʤʘʪʨʠʮ, ʩʧʠʩʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʠʝʨʘʨʭʠ-

ʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʩʪʨʫʢʪʫʨ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʤ (ʘʙʩʪʨʘʢʪʥʳʭ ʪʠ-

ʧʦʚ ʜʘʥʥʳʭ) [9, 10]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʘʙʩʪʨʘʢʪʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪʩʷ ʧʨʦ-

ʛʨʘʤʤʠʩʪʦʤ. ʇʦʷʚʣʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʟʥʘʤʝʥʦʚʘʣʦ ʩʦʙʦʡ ʝʱʝ ʦʜʠʥ ʰʘʛ ʧʦ 

ʧʫʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʜʝʢʣʘʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʅʘʧʦʤʥʠʤ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʷ, ʩ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʜʝʣʦ ʕɺʄ, ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʨʦʮʝʜʫʨʥʫʶ ʠ ʜʝ-

ʢʣʘʨʘʪʠʚʥʫʶ. ʇʨʦʮʝʜʫʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʚʝʱʝʩʪʚʣʝʥʘ ʚ ʧʨʦʛʨʘʤʤʘʭ, ʢʦ-

ʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʜʝʢʣʘʨʘʪʠʚʥʘʷ ï ʚ ʜʘʥʥʳʭ, 

ʩ ʢʦʪʦʨʳʤʠ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʘʶʪ.  

ʇʨʠ ʧʦʧʳʪʢʝ ʦʙʲʝʜʠʥʝʥʠʷ ʜʝʢʣʘʨʘʪʠʚʥʦʡ ʠ ʧʨʦʮʝʜʫʨʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ [11]. ʇʦ ʩʫʪʠ ʪʘʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʚ ʥʝʢʦʪʦʨʦʤ ʨʦʜʝ ʧʦʧʳʪʢʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘ. ʅʦ ʢʘʢ 

ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʤʳʰʣʝʥʠʝ, ʢʦʛʜʘ, ʚʦ-ʧʝʨʚʳʭ, ʤʳ ʩʘʤʠ ʥʝ ʚʩʝʛʜʘ ʚ ʩʠʣʘʭ 

ʦʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. ʄʳ ʥʝ ʟʥʘʝʤ ʪʦʯʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ, ʫʟʥʘʚʘʥʠʷ ʣʠʮʘ, ʚʳʨʘʙʦʪʢʠ ʧʣʘʥʘ ʜʝʡʩʪʚʠʡ. ʅʘʤ ʣʠʰʴ ʠʟ-

ʚʝʩʪʥʘ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɺʦ-ʚʪʦʨʳʭ, ʠʟ-ʟʘ ʬʠʟʠʯʝʩʢʦʡ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʕɺʄ ʜʘʣʝʢʠ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ: 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʰʠʥʘ ʚʳʧʦʣʥʠʣʘ ʢʘʢʠʝ-ʪʦ ʜʝʡʩʪʚʠʷ, ʝʡ ʥʫʞʝʥ ʢʦʥʢʨʝʪ-

ʥʳʡ ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʛʨʘʤʤʘ. 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʚʦʟʥʠʢʣʘ ʢʦʥʮʝʧʮʠʷ ʟʥʘʥʠʡ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʠʣʘ ʚ ʩʝʙʝ ʤʥʦʛʠʝ ʯʝʨʪʳ ʧʨʦ-

ʮʝʜʫʨʥʦʡ ʠ ʜʝʢʣʘʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʦʙʲʷʩʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠ ʨʘʟʣʠʯʠʷ ʟʥʘʥʠʡ ʠ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʅʘʛʣʷʜʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʘ 3.1, ʛʜʝ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʝ-

ʢʦʪʦʨʳʝ ʚʠʜʳ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʜʘʥʥʳʝ ʠ ʟʥʘʥʠʷ ʠʤʝʶʪ ʚʧʦʣʥʝ ʩʭʦʞʫʶ ʩʪʨʫʢ-

ʪʫʨʫ, ʦʜʥʘʢʦ ʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʬʦʨʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʪʨʘʢʪʦʚʘʣʠʩʴ 

ʢʘʢ ʤʝʪʘʜʘʥʥʳʝ (ʜʘʥʥʳʝ ʦ ʜʘʥʥʳʭ), ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʠ 

ʪ.ʜ. 

ɺʧʝʨʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʥʘʥʠʷʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʘʣ 

ɼ.ɸ. ʇʦʩʧʝʣʦʚ [12]: 
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1 ɿʥʘʥʠʷ ʠʤʝʶʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ (ʤʝʪʘʜʘʥʥʳʝ). 

2  ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʚʘʪʴ ʟʥʘʥʠʷ ʢʘʢ ʵʢʩʪʝʥʩʠʦʥʘʣʴʥʦ (ʪ.ʝ. ʯʝʨʝʟ 
ʥʘʙʦʨ ʢʦʥʢʨʝʪʥʳʭ ʬʘʢʪʦʚ), ʪʘʢ ʠ ʠʥʪʝʥʩʠʦʥʘʣʴʥʦ (ʪ.ʝ. ʯʝʨʝʟ ʩʚʦʡʩʪʚʘ). 

ɼʘʥʥʳʝ ʟʘʜʘʶʪʩʷ ʵʢʩʪʝʥʩʠʦʥʘʣʴʥʦ. 

3  ɿʥʘʥʠʷ ʦʙʣʘʜʘʶʪ ʚʥʫʪʨʝʥʥʝʡ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴʶ, ʯʪʦ ʧʨʝʜʫ-
ʩʤʘʪʨʠʚʘʝʪ ʩʚʷʟʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ ʩ ʩʠʩʪʝʤʦʡ ʠʤʝʥ, ʪ.ʝ. ʥʘʣʠʯʠʝ 

ʥʝʢʦʪʦʨʦʡ ʧʨʦʪʦʩʪʨʫʢʪʫʨʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʝʜʠʥʠʮʳ. 

4  ʅʘʣʠʯʠʝ ʨʝʢʫʨʩʠʚʥʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ ʟʥʘʥʠʡ ʧʦ ʧʨʠʥʮʠʧʫ 
çʤʘʪʨʝʰʢʠè, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʝʜʠ-

ʥʠʮʳ ʚ ʚʠʜʝ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʨʘʟʣʦʞʠʤʳ 

ʥʘ ʯʘʩʪʠ. 

5  ɿʥʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ɿʜʝʩʴ ʩʚʷʟʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʘʣʠʯʠʝ ʦʪʥʦ-

ʰʝʥʠʡ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʝʜʠʥʠʮʘʤʠ. 

6  ʅʘʣʠʯʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʤʝʪʨʠʢʠ ʫ ʟʥʘʥʠʡ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝ-
ʜʝʣʷʪʴ ʩʪʝʧʝʥʴ ʙʣʠʟʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ. 

7  ɿʥʘʥʠʷ ʦʙʣʘʜʘʶʪ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʤʦʞ-
ʥʦʩʪʴʶ ʩʪʘʚʠʪʴ ʠ ʜʦʩʪʠʛʘʪʴ ʮʝʣʠ, ʬʦʨʤʠʨʦʚʘʪʴ ʤʦʪʠʚʳ ʧʦʚʝʜʝʥʠʷ, ʩʪʨʦʠʪʴ 

ʧʨʦʮʝʜʫʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʟʥʘʥʠʷ ʠʤʝʶʪ çʜʳʰʘʱʠʝè 

ʘʣʛʦʨʠʪʤʳ (ʧʨʠʤ. ʘʚʪʦʨʦʚ). 

8  ɿʥʘʥʠʷ ʠʤʝʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʴ ʚʳ-
ʙʦʨʘ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ ʝʛʦ ʧʦʣʫʯʝʥʠʷ ʠ ʘʥʘ-

ʣʠʟʘ. 

 

ʊʘʙʣʠʮʘ 3.1  

ʈʘʟʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çɿʥʘʥʠʷè ʠ ʧʦʥʷʪʠʷ çɼʘʥʥʳʝè 

ɿʅɸʅʀʗ ɼɸʅʅʓɽ 

ʅʘʯʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ɿʥ1 ï ʟʥʘʥʠʷ ʚ ʧʘʤʷʪʠ ʯʝʣʦʚʝʢʘ ɼ1 ï ʨʝʟʫʣʴʪʘʪ ʥʘʙʣʶʜʝʥʠʡ 

ʥʘʜ ʦʙʲʝʢʪʘʤʠ ʚ ʧʘʤʷʪʠ ʯʝʣʦʚʝʢʘ 

ʄʘʪʝʨʠʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ɿʥ2 ï ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʝ ʟʥʘ-

ʥʠʷ (ʫʯʝʙʥʠʢʠ, ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʪ.ʜ.) 

ɼ2 ï ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʜʘʥ-

ʥʳʝ (ʛʨʘʬʠʢʠ, ʪʘʙʣʠʮʳ ʠ ʪ.ʜ.) 

ɸʙʩʪʨʘʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ɿʥ3 ï ʧʦʣʝ ʟʥʘʥʠʡ (ʩʣʘʙʦʬʦʨʤʘ-

ʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ɿʥ1 ʠ ɿʥ2) 

ɼ3 ï ʤʦʜʝʣʴ ʜʘʥʥʳʭ (ʩʭʝʤʘ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ) 

ʄʘʰʠʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ɿʥ4 ï ʟʥʘʥʠʷ ʥʘ ʷʟʳʢʘʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ (ʬʦʨʤʘʣʠʟʘʮʠʷ 

ɿʥ3) 

ɼ4 ï ʜʘʥʥʳʝ ʥʘ ʷʟʳʢʝ ʦʧʠʩʘ-

ʥʠʷ ʜʘʥʥʳʭ 

ʄʘʰʠʥʥʦʝ ʭʨʘʥʝʥʠʝ 

ɿʥ5 ï ʙʘʟʘ ʟʥʘʥʠʡ ɼ5 ï ʙʘʟʘ ʜʘʥʥʳʭ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 3.1 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʟʥʘʥʠʡ 

ɿʥ1 ï ɿʥ3 ï ɿʥ5 (ɿʥʘʥʠʷ ï ʇʦʣʝ 

ʟʥʘʥʠʡ ï ɹʘʟʘ ʟʥʘʥʠʡ) 

ɼ1 ï ɼ3 ï ɼ5 (ɺʥʝʰʥʠʝ ʜʘʥ-

ʥʳʝ ï ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ï ʌʠʟʠ-

ʯʝʩʢʠʝ ʜʘʥʥʳʝ) 

 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʟʥʘʥʠʡ ʥʘ ʩʝʛʦʜʥʷ ʭʘʨʘʢ-

ʪʝʨʥʳ ʩʢʦʨʝʝ ʜʣʷ ʟʥʘʥʠʡ ʚ ʘʩʧʝʢʪʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʥʝʞʝʣʠ ʤʘ-

ʰʠʥʥʦʛʦ [10]. 

ɺ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʟʥʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʘʢʪʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʪʘʚʠʪʴ ʠ ʨʝ-

ʰʘʪʴ ʟʘʜʘʯʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʧʨʦʮʝʩʩ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʪʘʢʠʭ ʟʥʘʥʠʡ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʟʥʘʥʠʡ ʩʣʦʞʥʦʩʪʝʡ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʭ ʥʘʣʠʯʠʝʤ ʅɽ-ʬʘʢʪʦʨʦʚ [13]. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʅɽ-ʬʘʢʪʦʨʳ 

ʦʙʫʩʣʦʚʣʝʥʳ ʥʝʯʝʪʢʦʩʪʴʶ ʠ ʨʘʟʤʳʪʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ (ʙʦʣʴʰʘʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ, ʩʠʣʴʥʳʡ ʚʝʪʝʨ ʠ ʪ.ʧ.), ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʜʥʦʟʥʘʯʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʚʦʟʥʠʢʘʝʪ ʥʝʪʦʯʥʦʩʪʴ 

ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʠʩʪʠʥʥʳʝ 

ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʣʦʞʥʳʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʢʦʨʨʝʢʪʥʳʤ. ʀ, ʥʘʢʦʥʝʮ, ʚʩʝʛʜʘ ʩʫ-

ʱʝʩʪʚʫʝʪ ʵʣʝʤʝʥʪ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʝʨʪʘ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʙʘʟʫ ʟʥʘʥʠʡ. 

ɺʩʝ ʵʪʦ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʶ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʠ ʤʷʛʢʠʤ ʚʳ-

ʯʠʩʣʝʥʠʷʤ [14]. ʕʪʘ ʦʙʣʘʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʙʫʜʝʪ ʦʧʠʩʘʥʘ ʚ 

ʛʣ. 7. 

1  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʥʘʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 

2  ʇʦ ʛʣʫʙʠʥʝ: 

3  ʇʦʚʝʨʭʥʦʩʪʥʳʝ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʤʧʠʨʠʯʝʩʢʠʭ ʘʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ 
ʧʦʥʷʪʠʷʤʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ); 

4  ɻʣʫʙʠʥʥʳʝ (ʦʙʨʘʟʳ, ʘʥʘʣʦʛʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʦʪʜʝʣʴ-
ʥʳʭ ʧʦʥʷʪʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ). 

5  ʇʦ ʞʝʩʪʢʦʩʪʠ: 

6  ɾʝʩʪʢʠʝ (ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʘʪʴ ʦʜʥʦʟʥʘʯʥʳʝ ʯʝʪʢʠʝ ʨʝʰʝʥʠʷ); 

7  ʄʷʛʢʠʝ (ʜʦʧʫʩʢʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʨʝʰʝʥʠʡ ʠʣʠ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʥʝ-
ʯʝʪʢʦʝ ʨʝʰʝʥʠʝ). 

8  ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ: 

9  ɿʥʘʥʠʷ ʦ ʧʨʦʮʝʩʩʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯ; 

10 ɿʥʘʥʠʷ ʦ ʷʟʳʢʝ ʦʙʱʝʥʠʷ; 

11 ɿʥʘʥʠʷ ʦ ʩʧʦʩʦʙʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

12 ʇʦ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ [11]: 

ʌʦʨʤʘʣʠʟʦʚʘʥʥʳʝ (ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʚʠʜʝ ʩʪʨʦʛʠʭ ʩʫʞʜʝʥʠʡ ï ʟʘʢʦ-

ʥʦʚ, ʬʦʨʤʫʣ ʠ ʘʣʛʦʨʠʪʤʦʚ); 
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ʅʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ (ʦʪʣʠʯʘʶʱʠʝʩʷ ʢʦʥʢʨʝʪʥʦʩʪʴʶ, ʩʫʙʲʝʢʪʠʚʥʦ-

ʩʪʴʶ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʩʪʴʶ). 

ʄʝʩʪʦ ʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʙʘʟʦʡ ʟʥʘʥʠʡ. 

ɹʘʟʘ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚʩʝʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʆʜʥʘʢʦ ʙʘʟʘ ʟʥʘʥʠʡ ï ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʪ ʥʝʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩʪʠʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʝ ʧʦʭʦʞ ʥʘ ʪʘʢʦʚʦʡ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʥʠʤʘʥʠʠ (ʊʘʙ-

ʣʠʮʘ 3.2). 

 

ʊʘʙʣʠʮʘ 3.2  

 ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ 

ʊʠʧ ʩʠ-

ʩʪʝʤʳ 

ʍʘʨʘʢʪʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʆ
ʙ
ʨ
ʘ
ʙ
ʦ
ʪ
ʢ
ʘ

 

ʄ
ʝ
ʪ
ʦ
ʜ
 
ʨ
ʝ
-

ʰ
ʝ
ʥ
ʠ
ʷ

 

ɿ
ʘ
ʜ
ʘ
ʥ
ʠ
ʝ
 

ʘ
ʣ
ʛ
ʦ
ʨ
ʠ
ʪ
ʤ
ʘ

 

ʀ
ʩ
ʢ
ʦ
ʤ
ʦ
ʝ
 

ʨ
ʝ
ʰ
ʝ
ʥ
ʠ
ʝ

 

ʉ
ʚ
ʷ
ʟ
ʴ
 

ʫ
ʧ
ʨ
ʘ
ʚ
ʣ
ʝ
-

ʥ
ʠ
ʷ
 
ʠ
 
ʜ
ʘ
ʥ
-

ʥ
ʳ
ʭ 

ʀ
ʟ
ʤ
ʝ
ʥ
ʯ
ʠ
-

ʚ
ʦ
ʩ
ʪ
ʴ

 

ʉ
ʪ
ʝ
ʧ
ʝ
ʥ
ʴ
 

ʜ
ʦ
ʩ
ʪ
ʦ
ʚ
ʝ
ʨ
-

ʥ
ʦ
ʩ
ʪ
ʠ
 
ʠ
ʥ
-

ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʠ

 

ʀʥʪʝʣ-

ʣʝʢʪʫʘʣʴ-

ʥʘʷ 

ʉ
ʠ
ʤ
ʚ
ʦ
ʣ
ʴ
ʥ
ʘ
ʷ

 

ʕ
ʚ
ʨ
ʠ
ʩ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʡ
 

ʧ
ʦ
ʠ
ʩ
ʢ

 

ʅ
ʝ
ʷ
ʚ
ʥ
ʦ
ʝ

 

ʋ
ʜ
ʦ
ʚ
ʣ
ʝ
ʪ
ʚ
ʦ
ʨ
ʠ
-

ʪ
ʝ
ʣ
ʴ
ʥ
ʦ
ʝ

 

ʇ
ʝ
ʨ
ʝ
ʤ
ʝ
ʰ
ʘ
ʥ
ʳ

 

ʏ
ʘ
ʩ
ʪ
ʘ
ʷ

 

ɼ
ʦ
ʩ
ʪ
ʦ
ʚ
ʝ
ʨ
ʥ
ʘ
ʷ
 
ʠ
 

ʥ
ʝ
ʜ
ʦ
ʩ
ʪ
ʦ
ʚ
ʝ
ʨ
ʥ
ʘ
ʷ

 
ʊʨʘʜʠʮʠ-

ʦʥʥʘʷ 

ʏ
ʠ
ʩ
ʣ
ʦ
ʚ
ʘ
ʷ

 

ʉ
ʪ
ʨ
ʦ
ʛ
ʠ
ʡ
 

ʘ
ʣ
ʛ
ʦ
ʨ
ʠ
ʪ
ʤ

 

ʊ
ʦ
ʯ
ʥ
ʦ
ʝ

 

ʆ
ʧ
ʪ
ʠ
ʤ
ʘ
ʣ
ʴ
-

ʥ
ʦ
ʝ

 

ʈ
ʘ
ʟ
ʜ
ʝ
ʣ
ʝ
ʥ
ʳ

 

ʈ
ʝ
ʜ
ʢ
ʘ
ʷ

 

ʊ
ʦ
ʣ
ʴ
ʢ
ʦ
 
ʜ
ʦ
-

ʩ
ʪ
ʦ
ʚ
ʝ
ʨ
ʥ
ʘ
ʷ

 

 

ɺ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɼɸʅʅʓɽ + ɸʃ-

ɻʆʈʀʊʄʓ = ʇʈʆɻʈɸʄʄɸ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ɿʅɸʅʀʗ + ɺʓɺʆɼʓ = ʉʀ-

ʉʊɽʄɸ. 

 

3.2 ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ 

 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠ ʥʘʛʣʷʜʥʳʭ ʧʨʠʤʝʨʦʚ ʩʠ-

ʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʟʥʘʥʠʷ ï ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ [10]. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ (ʕʉ) ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥ-

ʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʟʥʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʦʙʨʘʱʝʥʠʡ ʢ ʦʧʳʪʫ 
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ʵʢʩʧʝʨʪʘ, ʥʘʢʦʧʣʝʥʥʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. 

ɽʩʪʴ ʝʱʝ ʠ ʜʨʫʛʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʕʉ: 

ʕʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ð ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʦʧʝʨʠ-

ʨʫʝʪ ʩʦ ʟʥʘʥʠʷʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʣʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ. 

ʉʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʚʩʝʤ ʥʘʛʣʷʜʥʳʭ ʧʨʠʤʝʨʦʚ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʩʣʫ-

ʞʠʪ ʠʛʨʘ ɸʢʠʥʘʪʦʨ. ɸʢʠʥʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʧʦʯʪʠ ʚʩʝʛʜʘ ʫʛʘʜʳʚʘʪʴ ʠʟʚʝʩʪʥʳʭ 

ʧʝʨʩʦʥʘʞʝʡ ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʤʦʡ ʙʘʟʳ ʟʥʘʥʠʡ. 

ʕʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʦʜ-

ʥʦʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

1)  ʟʘʜʘʯʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʯʠʩʣʦʚʦʡ ʬʦʨʤʝ; 

2)  ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʙʣʘʜʘʶʪ ʥʝʪʦʯʥʦʩʪʴʶ, ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ ʠ 
ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴʶ; 

3)  ʮʝʣʠ ʥʝʣʴʟʷ ʪʦʯʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʬʫʥʢʮʠʶ; 

4)  ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ (ʘʣʛʦʨʠʪʤ ʩʘʤ ʷʚ-
ʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ); 

5)  ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʟʘʪʨʘʪ-

ʥʳʤ ʧʦ ʚʨʝʤʝʥʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ʩʣʘ-

ʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʟʥʘʥʠʷʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʕʉ ʩʯʠʪʘʶʪʩʷ ʙʘʟʘ ʟʥʘʥʠʡ, ʣʦʛʠʢʘ ʚʳʚʦʜʘ ʠ 

ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʈʠʩ. 3.1).  

 

 
ʈʠʩ. 3.1. ʋʧʨʦʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ 

 

ɿʥʘʥʠʷ ʚ ʕʉ ï ʵʪʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ɿʥʘʥʠʷ ʚ ʕʉ ʙʳʚʘʶʪ ʩʪʘʪʠʯʝʩʢʠʤʠ, 

ʢʦʪʦʨʳʝ ʚʚʝʜʝʥʳ ʚ ʩʠʩʪʝʤʫ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ, ʢʦ-

ʪʦʨʳʝ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʦʧʳʪ, ʠʣʠ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦ-

ʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ɺ ʦʙʱʝʤ ʩʤʳʩʣʝ ʙʘʟʫ ʟʥʘʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʚ ʠ ʧʨʘ-

ʚʠʣ. ʇʦʜ ʬʘʢʪʘʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʟʥʘʥʠʷ ʪʠʧʘ çɸ ɻ ʪʦ ɸè, ʦʥʠ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʙʘʟ ʜʘʥʥʳʭ. ʇʨʘʚʠʣʘ (ʧʨʦʜʫʢʮʠʠ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʥʠʷ ʚʠʜʘ çɽʉʃʀ-

ʊʆè. ʇʨʘʚʠʣʘ ʧʦʟʚʦʣʷʶʪ ʚʳʚʝʩʪʠ ʥʦʚʳʝ ʬʘʢʪʳ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʘʟʳ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ. ɺ ʊʘʙʣʠʮʘ 3 ʧʨʠʚʝʜʝʥʦ ʨʘʩʰʠʨʝʥʥʦʝ ʦʧʠ-

ʩʘʥʠʝ ʙʘʟʦʚʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 
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ʵʢʩʧʝʨʪʥʳʭ (ʠ ʜʨʫʛʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ) ʩʠʩʪʝʤ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʦʜʫʢʮʠʦʥʥʳʝ, ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʠ ʬʨʝʡʤʦʚʳʝ ʤʦʜʝʣʠ. 

ʃʦʛʠʢʘ ʚʳʚʦʜʘ ï ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʙʘʟʫ ʟʥʘʥʠʡ. 

ʕʪʦʪ ʤʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʚʳʚʦʜʘ ʨʝʰʝʥʠʷ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ 2000-ʭ ʛʦʜʦʚ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦ-

ʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʢʝʣʝʪʥʳʝ ʕʉ, ʚ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʘ 

ʣʦʛʠʢʘ ʚʳʚʦʜʘ, ʥʦ ʙʘʟʘ ʟʥʘʥʠʡ ʧʫʩʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʘʟʘ ʟʥʘʥʠʡ ʧʦʧʦʣʥʷ-

ʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʜʘʢʪʦʨʦʚ 

ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ. 

ʉʢʝʣʝʪʥʳʝ ʕʉ ï ʩʠʩʪʝʤʳ ʩ ʧʫʩʪʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʜʘʣʝʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

 

ʊʘʙʣʠʮʘ 3.3   

ʆʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ 

ʈʘʟʨʷʜ 

ʤʦʜʝʣʠ 

ʊʠʧ ʤʦʜʝʣʠ ʂʦʤʤʝʥʪʘʨʠʡ 

ʃ
ʦ
ʛ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʝ
 
ʤ
ʦ
ʜ
ʝ
ʣ
ʠ

 

ɼʝʜʫʢʪʠʚʥʘʷ ʈʝʰʘʝʤʘʷ ʧʨʦʙʣʝʤʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 

ʫʪʚʝʨʞʜʝʥʠʡ ʥʝʢʦʪʦʨʦʡ ʬʦʨʤʘʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʠʩʯʠʩʣʝʥʠʷ ʧʨʝʜʠʢʘʪʦʚ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ). ʎʝʣʴ ʧʨʦʙʣʝʤʳ ʪʘʢʞʝ ʟʘ-

ʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʫʪʚʝʨʞʜʝʥʠʡ, ʩʧʨʘʚʝʜʣʠ-

ʚʦʩʪʴ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠʣʠ ʦʧʨʦ-

ʚʝʨʛʥʫʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʢʩʠʦʤ ʠ ʧʨʘʚʠʣ ʚʳ-

ʚʦʜʘ 

ʀʥʜʫʢʪʠʚʥʘʷ ɿʜʝʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʱʠʭ ʚʳʚʦʜʦʚ ʠʟ 

ʥʘʣʠʯʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʯʘʩʪʥʳʭ ʫʪʚʝʨʞʜʝ-

ʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʨʫʛʦʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʚʝʨʦʷʪʥʦʩʪʥʳʤ, ʣʠʙʦ ʣʦʛʠ-

ʯʝʩʢʠʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʠʟʫʯʘʝ-

ʤʦʛʦ ʷʚʣʝʥʠʷ 

ʇʩʝʚʜʦʬʠʟʠʯʝ-

ʩʢʠʝ ʣʦʛʠʢʠ 

ʂʣʘʩʩ ʜʝʜʫʢʪʠʚʥʳʭ ʬʦʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʪ-

ʣʠʯʘʶʱʠʭʩʷ ʪʝʤ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʧʦʟʠʮʠ-

ʦʥʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʥʛ-

ʚʠʩʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝ-

ʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚʘʭ ʠʣʠ ʧʦʨʷʜʢʦʚʳʝ ʰʢʘʣʳ 

ʕ
ʚ
ʨ
ʠ
ʩ
ʪ
ʠ
-

ʯ
ʝ
ʩ
ʢ
ʠ
ʝ

 
ʉ
ʝ
ʪ
ʝ
ʚ
ʳ
ʝ

 ʌʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʩʝʪʠ 

ʉʝʪʠ ʵʪʦʛʦ ʪʠʧʘ ʦʪʨʘʞʘʶʪ ʥʝʢʦʪʦʨʫʶ ʜʝ-

ʢʦʤʧʦʟʠʮʠʶ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʘ ʜʫʛʠ ʧʦ-

ʢʘʟʳʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʯʘ-

ʩʪʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʢʦʤ-

ʧʦʟʠʮʠʠ (ʥʘʧʨʠʤʝʨ, ʙʣʦʢ-ʩʭʝʤʘ ʧʨʦʛʨʘʤʤʳ 

ʠ ʪ.ʧ.) 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 3.3 
 

 
ʉʮʝʥʘʨʠʠ ʆʜʥʦʨʦʜʥʳʝ ʩʝʪʠ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʦʪʥʦ-

ʰʝʥʠʝ ʥʝʩʪʨʦʛʦʛʦ ʧʦʨʷʜʢʘ, ʩʝʤʘʥʪʠʢʘ ʢʦʪʦ-

ʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʘ (ʥʘʧʨʠʤʝʨ, ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ ï 

ʵʪʦ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ ʠ ʪ.ʧ.) 

ʉʝʤʘʥʪʠʯʝʩʢʠʝ 

ʩʝʪʠ 

ʆʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ ʩ ʧʦʤʝʯʝʥʥʳʤʠ ʜʫ-

ʛʘʤʠ ʠ ʩʦʩʪʦʷʥʠʷʤʠ (ʪ.ʝ. ʚʝʨʰʠʥʳ ʩʝʪʠ ʤʦ-

ʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʘ 

ʜʫʛʠ-ʦʪʥʦʰʝʥʠʷ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʨʘʟʣʠʯʥʳʤ 

ʪʠʧʘʤ, ʣʦʛʠʯʝʩʢʠʤ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ, ʪʝʦ-

ʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʤ, ʢʚʘʥʪʠʬʠʮʠʨʦʚʘʥ-

ʥʳʤ) 

ʌʨʝʡʤʳ ʌʦʨʤʘʣʠʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʩʪʝʨʝʦʪʠʧʥʳʭ, ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʦʝ-

ʦʙʨʘʟʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʳʰʣʝ-

ʥʠʷ 

 

ʇ
ʨ
ʦ
ʜ
ʫ
ʢ
ʮ
ʠ
ʦ
ʥ
-

ʥ
ʳ
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ʇʨʦʜʫʢʮʠʠ ʄʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʘʚʠʣʘʭ, ʧʦʟʚʦʣʷʶ-

ʱʠʭ ʧʨʝʜʩʪʘʚʠʪʴ ʟʥʘʥʠʷ ʚ ʚʠʜʝ ʧʨʘʚʠʣ ʪʠʧʘ 

çɽʉʃʀ-ʊʆè 

 

ʇʨʦʙʣʝʤʘʪʠʢʦʡ ʩʦʩʪʘʚʣʝʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʟʘʥʠʤʘʝʪʩʷ ʮʝʣʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʠʥʞʝʥʝʨʠʝʡ ʟʥʘ-

ʥʠʡ. 

ʀʥʞʝʥʝʨʠʷ ʟʥʘʥʠʡ ï ʜʠʩʮʠʧʣʠʥʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʵʢʩ-

ʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʘʟ ʟʥʘʥʠʡ ʠ ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳʚʦʜʘ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʶʪʩʷ ʧʦʠʩʢʦʤ, ʩʪʨʫʢʪʫʨʠʟʘʮʠʝʡ 

ʠ ʦʙʨʘʙʦʪʢʦʡ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳ-

ʚʦʜʘ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʪʝʨʬʝʡʩʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʕʉ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʜʝʩʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʨʦʙʣʝʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ. ɼʣʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʡ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʟʥʘʥʠʡ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʪʘʢʠʝ ʬʘʢʪʳ, ʢʘʢ ʦʜʥʦʨʦʜʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʧʨʦʩʪʦʪʘ ʧʦʥʠʤʘʥʠʷ. 

ʂ ʧʨʦʙʣʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʷʪ ʨʘʟʨʘʙʦʪʢʫ 

ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʛʥʠʪʠʚ-
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ʥʳʭ ʩʪʨʫʢʪʫʨ (ʠʣʠ ʩʪʨʫʢʪʫʨ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ, ʦʪʨʘʞʘʶʱʠʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʣʠʯʥʦʩʪʠ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ). ʊʘʢʞʝ ʢ ʵʪʦʡ ʧʨʦ-

ʙʣʝʤʝ ʦʪʥʦʩʷʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʙʘʟʦʚʳʭ ʩʪʨʫʢʪʫʨ (ʠʣʠ ʢʦʥ-

ʮʝʧʪʦʚ) ʟʥʘʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ (ʛʨʘʬʠʯʝʩʢʠʭ ʠʣʠ ʪʝʢʩʪʦʚʳʭ). 

ʇʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʜʚʘ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. ʕʉ ʧʝʨ-

ʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʣʠʰʴ ʧʦʚʪʦʨʠʪʴ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʵʢʩʧʝʨʪʘ. 

ʆʜʥʘʢʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʕʉ ʚʳʩʪʫʧʠʣʘ ʚ ʨʦʣʠ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʦʤʦʱʥʠʢʘ ʜʣʷ ʨʝʰʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʠʩʪʝʤʳ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʥʝʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ, ʦʪʙʨʘʩʳʚʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʛʠʧʦʪʝʟʳ, 

ʦʮʝʥʠʚʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʬʘʢʪʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʧʦʣʥʷʪʴ ʙʘʟʫ ʟʥʘʥʠʡ ʠ 

ʪ.ʧ. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʩʝʛʦʜʥʷ ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦ-

ʩʪʴʶ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʥʠ ʧʦʣʫʯʠʣʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝ-

ʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤ ʠ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʪʘʢʞʝ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʕʉ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʟʘʢʦʥʦʧʨʦ-

ʝʢʪʳ, ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. 
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ɻʃɸɺɸ 4. ʄʆɼɽʃʀ ʇʈɽɼʉʊɸɺʃɽʅʀʗ ɿʅɸʅʀʁ 

 

4.1  ʇʨʦʜʫʢʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ 
 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʤʦʜʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʩʩʫʞʜʝʥʠʡ ʷʚ-

ʣʷʝʪʩʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʘʚʠʣʘʭ (ʠʣʠ ʧʨʦʜʫʢʮʠʦʥʥʘʷ ʤʦʜʝʣʴ).              

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʘʚʠʣʘ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʳ 

ʦʢʘʞʝʪʩʷ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʦʙʱʝʤ ʫʨʦʚʥʝ ʠʭ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʠ-

ʩʪʝʤʳ [15]:  

 PS = < F, P, I >,   

ʛʜʝ F ï ʨʘʙʦʯʘʷ ʧʘʤʷʪʴ, ʥʘʟʳʚʘʝʤʘʷ ʪʘʢʞʝ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠʣʠ ʙʘʟʦʡ ʬʘʢʪʦʚ; 

P ï ʙʘʟʘ ʧʨʘʚʠʣ, ʢʦʪʦʨʫʶ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʙʘʟʦʡ ʟʥʘʥʠʡ; 

I ï ʠʥʪʝʨʧʨʝʪʘʪʦʨ (ʨʝʰʘʪʝʣʴ), ʩʦʜʝʨʞʘʱʠʡ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʦʨ ʧʨʘʚʠʣ ï ʚʳʚʦʜ). 

ʄʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʟʥʘʥʠʷ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʧʨʘ-

ʚʠʣ ʪʠʧʘ çɽʉʃʀ-ʊʆè, ʠʥʘʯʝ ʥʘʟʳʚʘʝʤʳʭ ʧʨʦʜʫʢʮʠʦʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ 

(ʠʣʠ ʧʨʦʜʫʢʮʠʷʤʠ). ʇʨʦʜʫʢʮʠʠ ʩʦʩʪʦʷʪ ʠʟ ʫʩʣʦʚʠʷ (ʘʥʪʝʮʝʜʝʥʪʘ) ʠ ʩʣʝʜ-

ʩʪʚʠʷ (ʢʦʥʩʝʢʚʝʥʪʘ).  

ɼʣʷ ʧʨʠʤʝʨʘ ʚ ʊʘʙʣʠʮʘ 4.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʠʧʠʯʥʳʝ ʧʨʘʚʠʣʘ ʨʘʟʣʠʯ-

ʥʳʭ ʚʠʜʦʚ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʤʦʜʝʣʷʭ. 

 

ʊʘʙʣʠʮʘ 4.1   

ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʟʥʘʥʠʡ 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ 

ʕʉ MYCIN 

ɽʉʃʀ: 

ʆʢʨʘʩʢʘ ʙʘʢʪʝʨʠʡ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʘʷ ʀ ʄʦʨʬʦʣʦʛʠʷ 

ʙʘʢʪʝʨʠʡ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʢʢʦʚ ʀ ʬʦʨʤʘ ʢʦʣʦʥʠʡ ï 

ʮʝʧʦʯʢʠ, 

ʊʆ:  

ɽʩʪʴ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ (0,7), ʯʪʦ ʚʠʜ ʙʘʢʪʝʨʠʡ ï ʩʪʨʝʧ-

ʪʦʢʦʢʢ 

ʕʉ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ  ʢʦʥʬʠʛʫʨʘ-

ʮʠʡ XCON 

ɽʉʃʀ: 

ʊʝʢʫʱʠʡ ʢʦʥʪʝʢʩʪ ï ʧʦʜʚʦʜ ʰʠʥʳ ʧʠʪʘʥʠʷ ʀ ʀʟʚʝʩʪʥʦ 

ʧʦʣʦʞʝʥʠʝ ʨʘʟʲʝʤʦʚ ʤʦʜʫʣʷ ʀ ʉʫʱʝʩʪʚʫʝʪ ʩʚʦʙʦʜʥʦʝ 

ʤʝʩʪʦ ʜʣʷ ʧʦʜʚʦʜʘ ʰʠʥʳ ʧʠʪʘʥʠʷ ʀ ʉʫʱʝʩʪʚʫʝʪ ʰʠʥʘ 

ʧʠʪʘʥʠʷ, 

ʊʆ: 

ʇʦʜʚʝʩʪʠ ʰʠʥʫ ʚ ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 4.1 

ʇʣʘʥʠʨʫʶʱʘʷ 

ʕʉ TATR 

ɽʉʃʀ: 

ʥʘ ʘʵʨʦʜʨʦʤʝ ʦʙʥʘʨʫʞʝʥʳ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʩʘʤʦ-

ʣʝʪʳ ʀ ʯʠʩʣʦ ʠʭ ʙʦʣʴʰʝ 0,25 X (X ï ʦʙʱʝʝ ʯʠʩʣʦ ʩʘʤʦ-

ʣʝʪʦʚ ʥʘ ʘʵʨʦʜʨʦʤʝ), 

ʊʆ: 

ʇʨʠʥʷʪʴ ʦʮʝʥʢʫ ʩʠʪʫʘʮʠʠ ʥʘ ʘʵʨʦʜʨʦʤʝ ʨʘʚʥʦʡ ʇʈɽ-

ɺʆʉʍʆɼʅʆ 

ʄʦʥʠʪʦʨʠʥʛʦʚʘʷ 

ʕʉ REACTOR 

ɽʉʃʀ:  

ʇʝʨʝʜʘʯʘ ʪʝʧʣʘ ʦʪ ʧʝʨʚʠʯʥʦʡ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʢʦ 

ʚʪʦʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʦʭʣʘʞʜʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʘ ʀ ʨʘʩ-

ʭʦʜ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ ʧʦʜʧʠʪʢʠ ʥʝʚʝʣʠʢ 

ʊʆ: 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʫʪʝʯʢʝ ʧʦʜʧʠʪʳʚʘʶʱʝʡ ʚʦʜʳ 

 

ʇʨʘʚʠʣʦ P ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ F. ɽʛʦ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠ-

ʨʦʚʘʪʴ ʢʘʢ ʢʦʤʘʥʜʫ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʦʨʛʘʥʫ, ʢʦʪʦʨʘʷ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ. ɺ ʩʦʩʪʘʚ 

ʢʘʞʜʦʛʦ ʧʨʘʚʠʣʘ ʚʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʫʩʣʦʚʠʝ, ʢʦʪʦʨʦʤʫ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ, ʣʠʙʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ. ɺ ʩʣʫʯʘʝ ʚʳ-

ʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʧʨʘʚʠʣʦ ʧʨʠʤʝʥʷʝʪʩʷ, ʠʟʤʝʥʷʷ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘ-

ʤʷʪʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʦʪʨʘʞʘʷ ʚ ʥʝʡ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʤʦʜʝʣʠ ʤʠʨʘ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʘʚʠʣʘ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʘʚʠʣʘ ʪʘʢʞʝ 

ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʦʤ ʜʝʡʩʪʚʠʷ. 

ʌʦʨʤʘʣʴʥʦ ʧʨʘʚʠʣʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʨʦʡʢʦʡ (ʠʣʠ ʢʦʨʪʝ-

ʞʝʤ) [6] 

 ʇ = < ʉ, A, D >,     (1) 

ʛʜʝ     C ï ʤʥʦʞʝʩʪʚʦ ʫʩʣʦʚʠʡ ʧʨʘʚʠʣʘ; 

A ï ʤʥʦʞʝʩʪʚʦ ʜʦʙʘʚʣʷʝʤʳʭ ʬʘʢʪʦʚ; 

D ï ʤʥʦʞʝʩʪʚʦ ʫʜʘʣʷʝʤʳʭ ʬʘʢʪʦʚ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʘʚʠʣʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪ 

ʷʟʳʢ ʠʩʯʠʩʣʝʥʠʷ ʧʨʝʜʠʢʘʪʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʞʜʦʝ 

ʤʥʦʞʝʩʪʚʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʢʦʨʪʝʞʘ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʘʪʦʤʘʨʥʳʭ 

ʬʦʨʤʫʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʪʦʤʘʨʥʳʝ ʬʦʨʤʫʣʳ ʠʟ ʤʥʦʞʝʩʪʚ ʢʦʨʪʝʞʘ ʇ ʧʨʝʚʨʘ-

ʱʘʶʪʩʷ ʚ ʬʘʢʪʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʩʪʘʥʦʚʦʢ 

ʢʦʥʩʪʘʥʪ (m1, m2, é, mn) ʚʤʝʩʪʦ ʧʝʨʝʤʝʥʥʳʭ (x1, x2, é, xn) ʠ ʧʨʦʚʝʨʢʠ ʜʣʷ 

ʢʘʞʜʦʡ ʘʪʦʤʘʨʥʦʡ ʬʦʨʤʫʣʳ P(x1, x2, é, xn) ʠʟ C ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʠʧʘ (m1, 

m2, é, mn)  ɴR(P), ʪ.ʝ. ʧʨʦʚʝʨʢʠ ʝʛʦ ʚʳʧʦʣʥʠʤʦʩʪʠ, ʛʜʝ R(P) ï ʠʥʪʝʨʧʨʝʪʠ-

ʨʫʶʱʝʝ ʦʪʦʙʨʘʞʝʥʠʝ (ʤʥʦʞʝʩʪʚʦ ʠʩʪʠʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʦʧʦʩʪʘʚʣʝʥʥʳʭ 

ʧʨʝʜʠʢʘʪʥʳʤ ʩʠʤʚʦʣʘʤ). ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʘʚʠʣʦ ʩʯʠʪʘʝʪʩʷ ʚʳʧʦʣ-
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ʥʠʤʳʤ (ʧʨʠʤʝʥʠʤʳʤ) ʚ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ, ʝʩʣʠ ʢʘʞʜʘʷ ʘʪʦʤʘʨʥʘʷ ʬʦʨ-

ʤʫʣʘ ʝʛʦ ʤʥʦʞʝʩʪʚʘ ʫʩʣʦʚʠʡ ʠʩʪʠʥʥʘ ʚ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ (ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ 

ʛʦʚʦʨʷʪ, ʫʩʣʦʚʠʝ ʧʨʘʚʠʣʘ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʠʤʳʤ). ʇʨʠ ʘʥʘʣʠʟʝ ʮʝʧʦʯʢʠ 

ʧʨʘʚʠʣ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʘʚʠʣ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʣʦʚʠʝ ʢʘʞʜʦʛʦ ʧʨʘʚʠʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣ-

ʥʠʤʳʤ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ, ʧʦʣʫʯʝʥʥʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʘʚʠʣʘ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʳʧʦʣʥʠʤʦʩʪʠ ʧʨʘʚʠʣʘ ʟʥʘʯʝʥʠʷ, ʧʦʜʩʪʘʚʣʷʝ-

ʤʳʝ ʥʘ ʤʝʩʪʘ ʩʚʦʙʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʦ ʤʥʦʞʝʩʪʚʝ ʫʩʣʦʚʠʡ C, ʪʘʢʞʝ ʧʦʜ-

ʩʪʘʚʣʷʶʪʩʷ ʥʘ ʤʝʩʪʦ ʧʝʨʝʤʝʥʥʳʭ ʚʦ ʤʥʦʞʝʩʪʚʘʭ ʜʦʙʘʚʣʷʝʤʳʭ ʬʘʢʪʦʚ A ʠ 

ʤʥʦʞʝʩʪʚʘʭ ʫʜʘʣʷʝʤʳʭ ʬʘʢʪʦʚ D, ʧʦʩʣʝ ʯʝʛʦ ʣʠʙʦ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʨʘʙʦʯʫʶ 

ʧʘʤʷʪʴ, ʣʠʙʦ ʫʜʘʣʷʶʪʩʷ ʠʟ ʥʝʝ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʙʦʯʘʷ ʧʘʤʷʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʘ ʩʦ 

ʤʥʦʞʝʩʪʚʦʤ ʧʨʘʚʠʣ, ʪ.ʝ. ʜʣʷ ʣʶʙʦʛʦ ʧʨʘʚʠʣʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʌʦʨʤʘʣʴʥʦ 

ʵʪʦ ʟʚʫʯʠʪ ʪʘʢ: 

 ᶅP(x, y, é, z)  ɴC A᷾ D᷾, ɱ  R(P) Ṗ Mn, 

ʛʜʝ      R(P) ï ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʝʝ ʦʪʦʙʨʘʞʝʥʠʝ; 

M ï ʤʥʦʞʝʩʪʚʦ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʀʥʪʝʨʧʨʝʪʘʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʚʦʜʘ ʟʘ-

ʢʣʶʯʝʥʠʷ ʧʫʪʝʤ ʠʩʧʦʣʥʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ Modus 

ponens (ʧʨʘʚʠʣʦ ʦʪʜʝʣʝʥʠʷ) ʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴʶ ʰʘʛʦʚ (ʈʠʩ. 4.1): 

1 ɺʳʙʨʘʪʴ ʦʯʝʨʝʜʥʦʝ ʧʨʘʚʠʣʦ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʨʘʚʠʣ; 

2 ʇʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʠʤʦʩʪʴ ʧʨʘʚʠʣʘ ʚ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʯʝʡ 
ʧʘʤʷʪʠ; 

3 ɽʩʣʠ ʫʩʣʦʚʠʝ ʧʨʘʚʠʣʘ ʚʳʧʦʣʥʠʤʦ, ʧʦʤʝʩʪʠʪʴ ʧʨʘʚʠʣʦ ʚ ʢʦʥ-

ʬʣʠʢʪʥʦʝ ʤʥʦʞʝʩʪʚʦ; 

4 ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʥʠʤʳʭ ʧʨʘʚʠʣ ʠʩʯʝʨʧʘʥʦ, ʚʳʙʨʘʪʴ ʢʘʢʦʝ-

ʣʠʙʦ ʧʨʘʚʠʣʦ ʠʟ ʢʦʥʬʣʠʢʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠ ʧʨʠʤʝʥʠʪʴ ʝʛʦ; 

5 ʇʝʨʝʡʪʠ ʢ ʰʘʛʫ 1. 

ʆʪʤʝʪʠʤ ʚʘʞʥʦʝ ʜʣʷ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʦʧʨʝʜʝʣʝʥʠʝ: ʢʦʥ-

ʬʣʠʢʪʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ, ʚʳʧʦʣʥʠʤʳʭ ʚ 

ʥʝʢʦʪʦʨʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ. 

ʂʨʠʪʝʨʠʝʤ ʦʩʪʘʥʦʚʢʠ ʘʣʛʦʨʠʪʤʘ ʚʳʚʦʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚʳʰʝ, ʷʚ-

ʣʷʝʪʩʷ ʧʫʩʪʦʝ ʢʦʥʬʣʠʢʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʣʠ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ.  
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ʈʠʩ. 4.1. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚʳʚʦʜʘ  

ʚ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

 

ʅʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʧʦʨʦʞʜʘʝʪ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ (ʪ.ʝ. ʩ ʥʝʠʟʚʝʩʪʥʳʤ ʟʘʨʘ-

ʥʝʝ ʠʩʭʦʜʦʤ), ʧʦʩʢʦʣʴʢʫ ʪʦʯʥʦ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʢʘʢ ʠʤʝʥʥʦ ʩʣʝʜʫʝʪ ʚʳ-

ʙʠʨʘʪʴ ʧʨʘʚʠʣʦ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʨʦʜʫʢʮʠʡ. ʇʦʵʪʦʤʫ ʟʘʯʘʩʪʫʶ ʧʨʦʜʫʢʮʠʦʥ-

ʥʦʡ ʩʠʩʪʝʤʝ ʠʟʥʘʯʘʣʴʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʳʚʦʜʘ, ʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʣʠ ʢ ʪʦʣʯʢʫ ʚ ʨʘʟʚʠʪʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʦʠʩʢʦ-

ʚʳʭ ʘʣʛʦʨʠʪʤʦʚ (ʠʣʠ ʘʣʛʦʨʠʪʤʦʚ ʦʧʪʠʤʠʟʘʮʠʠ). ʉʣʝʜʫʷ ʪʘʢʠʤ ʘʣʛʦʨʠʪʤʘʤ, 

ʩʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʧʨʦʚʝʨʢʫ ʚʳʧʦʣʥʠʤʦʩʪʠ ʧʨʘʚʠʣ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ 

ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʧʦʠʩʢʘ. ʇʦʧʫʣʷʨʥʳʤʠ ʘʣʛʦʨʠʪ-

ʤʘʤʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʷʚʣʷʶʪʩʷ ʵʚʨʠʩʪʠʢʠ (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʵʚʨʠʩʪʠʢʠ ï ɻ ʪʦ ʘʣ-

ʛʦʨʠʪʤʳ ʚʳʙʦʨʘ ʙʝʟ ʜʦʩʪʘʪʦʯʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ), ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ ʥʫʞʥʦʛʦ ʧʨʘʚʠʣʘ ʠ ʠʟʙʝ-

ʞʘʪʴ ʧʦʣʥʳʡ ʧʝʨʝʙʦʨ ʚʘʨʠʘʥʪʦʚ.  

ʉʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʢʘʢ ʚ ʧʨʷʤʦʤ (ʧʨʷʤʦʡ 

ʚʳʚʦʜ), ʪʘʢ ʠ ʚ ʦʙʨʘʪʥʦʤ (ʦʙʨʘʪʥʳʡ ʚʳʚʦʜ) ʧʦʨʷʜʢʝ. ɺ ʩʣʫʯʘʝ ʧʨʷʤʦʛʦ ʚʳ-

ʚʦʜʘ (ʚʳʚʦʜʘ, ʫʧʨʘʚʣʷʝʤʦʛʦ ʜʘʥʥʳʤʠ) ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʘʢʪʘʤ ʦʪʳʩʢʠʚʘʝʪʩʷ 

ʧʨʠʤʝʥʠʤʦʝ ʧʨʘʚʠʣʦ, ʢʦʥʩʝʢʚʝʥʪ ʢʦʪʦʨʦʛʦ ʟʘʥʦʩʠʪʩʷ ʚ ʨʘʙʦʯʫʶ ʧʘʤʷʪʴ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʳʰʝ ʘʣʛʦʨʠʪʤ ʚʳʚʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ. 

ʇʨʠ ʦʙʨʘʪʥʦʤ ʚʳʚʦʜʝ (ʚʳʚʦʜʝ, ʫʧʨʘʚʣʷʝʤʦʤ ʮʝʣʷʤʠ) ʚʥʘʯʘʣʝ ʚʳʜʚʠ-

ʛʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʛʠʧʦʪʝʟ (ʮʝʣʝʡ), ʘ ʟʘʪʝʤ ʚ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʪʘʢʠʭ ʬʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʠʭ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ 

ʦʧʨʦʚʝʨʛʥʫʪʴ. ʇʨʦʮʝʩʩ ʧʦʠʩʢʘ ʟʘʯʘʩʪʫʶ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʰʘ-

ʛʦʚ (ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʧʨʘʚʠʣ), ʧʨʠ ʵʪʦʤ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʳʜʚʠ-

ʞʝʥʠʝ ʥʦʚʳʭ ʛʠʧʦʪʝʟ. ʊʘʢʦʡ ʚʳʚʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʟʘʨʘʥʝʝ 

ʠʟʚʝʩʪʥʦʛʦ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʝʣʝʡ, ʪʘʢ ʢʘʢ ʝʛʦ ʘʣʛʦʨʠʪʤ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʣʛʦʨʠʪʤʘ ʧʨʷʤʦʛʦ ʚʳʚʦʜʘ ʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1 ɺʳʙʨʘʪʴ ʢʘʢʫʶ-ʣʠʙʦ (ʟʘʯʘʩʪʫʶ ʩʣʝʜʫʶʱʫʶ ʧʦ ʧʦʨʷʜʢʫ) ʮʝʣʴ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʮʝʣʝʡ.  
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2 ɺʳʙʨʘʪʴ ʢʘʢʦʝ-ʣʠʙʦ ʧʨʘʚʠʣʦ ʠʟ ʤʥʦʞʝʩʪʚʘ, ʛʜʝ ʢʦʥʩʝʢʚʝʥʪʦʤ ʷʚ-

ʣʷʝʪʩʷ ʮʝʣʴ. 

3 ʇʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ ʘʥʪʝʮʝʜʝʥʪʦʚ ʚʳʙʨʘʥʥʦʛʦ ʧʨʘʚʠʣʘ ʚ ʨʘʙʦʯʝʡ 
ʧʘʤʷʪʠ. ɽʩʣʠ ʚʩʝ ʘʥʪʝʮʝʜʝʥʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ, ʜʦ-

ʙʘʚʠʪʴ ʮʝʣʴ ʚ ʨʘʙʦʯʫʶ ʧʘʤʷʪʴ ʠ ʫʜʘʣʠʪʴ ʠʟ ʤʥʦʞʝʩʪʚʘ ʮʝʣʝʡ. ʇʝ-

ʨʝʡʪʠ ʢ ʰʘʛʫ 1. 

4 ɽʩʣʠ ʘʥʪʝʮʝʜʝʥʪ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ, ʜʦʙʘʚʠʪʴ ʝʛʦ 

ʚʦ ʤʥʦʞʝʩʪʚʦ ʮʝʣʝʡ. 

5 ʇʝʨʝʡʪʠ ʢ ʰʘʛʫ 1. 

ʂʨʠʪʝʨʠʝʤ ʦʩʪʘʥʦʚʢʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ 

ʮʝʣʝʡ. 

 

4.2 ʈʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚ ʧʨʦʜʫʢʮʠʦʥʥʳʭ 

ʤʦʜʝʣʷʭ 

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʜʣʷ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩ ʧʨʷʤʳʤ ʚʳʚʦʜʦʤ 

ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʘʚʠʣ ʠʟ ʢʦʥʬʣʠʢʪʥʦʛʦ ʤʥʦʞʝ-

ʩʪʚʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʝʰʠʪʴ ʢʦʥʬʣʠʢʪʥʦʝ ʤʥʦʞʝʩʪʚʦ. 

ʈʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʥʳʭ ʤʥʦʞʝʩʪʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ ʩʪʨʘʪʝʛʠʡ: ʙʝʟʚʦʟ-

ʚʨʘʪʥʳʡ ʠ ʧʨʦʙʥʳʡ [16]. ɺ ʩʣʫʯʘʝ ʙʝʟʚʦʟʚʨʘʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚʳʙʨʘʥʥʦʝ ʧʨʘ-

ʚʠʣʦ ʠʩʧʦʣʥʷʝʪʩʷ, ʧʦʩʣʝ ʯʝʛʦ ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ɹʝʟʚʦʟʚʨʘʪʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʚʠʣ ʥʝ ʠʛʨʘʝʪ ʨʦʣʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʛʨʝ ʚ ʧʷʪ-

ʥʘʰʢʠ). ʄʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ (ʦʙʦʟʥʘʯʠʤ ʝʛʦ ʢʘʢ {ʇi}), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʪʘ-

ʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʥʘʟʳʚʘʶʪʩʷ ʢʦʤʤʫʪʘʪʠʚʥʳʤʠ ʠ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫ-

ʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

ʘ) ʢʘʞʜʦʝ ʠʟ ʧʨʘʚʠʣ ʤʥʦʞʝʩʪʚʘ {ʇi}, ʧʨʠʤʝʥʠʤʦʝ ʢ ʩʦʩʪʦʷʥʠʶ S0 ʨʘ-

ʙʦʯʝʡ ʧʘʤʷʪʠ, ʧʨʠʤʝʥʠʤʦ ʪʘʢʞʝ ʢ ʩʦʩʪʦʷʥʠʶ S1, ʧʦʣʫʯʝʥʥʦʤʫ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʣʶʙʦʛʦ ʧʨʘʚʠʣʘ ʤʥʦʞʝʩʪʚʘ {ʇi} . 

ʙ) ʩʦʩʪʦʷʥʠʝ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʮʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʙʫʜʝʪ ʧʝʨʝʚʦ-

ʜʠʪʴʩʷ ʣʶʙʳʤ ʚʳʧʦʣʥʠʤʳʤ ʧʨʘʚʠʣʦʤ ʠʟ {ʇi}  ʚ ʩʦʩʪʦʷʥʠʝ, ʪʘʢʞʝ ʫʜʦʚʣʝ-

ʪʚʦʨʷʶʱʝʝ ʮʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ (ʧʦʜ ʩʣʦʚʦʤ çʫʜʦʚʣʝʪʚʦʨʷʝʪ ʮʝʣʝʚʦʤʫè ʧʦ-

ʥʠʤʘʝʪʩʷ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʚ ʮʝʣʝʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝ-

ʩʪʚʦʤ ʬʘʢʪʦʚ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ). 

ʚ) ʚ ʣʶʙʦʡ ʧʨʠʤʝʥʠʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʘʚʠʣ ʧʝʨʝʤʝʥʘ ʤʝʩʪ 

ʧʨʘʚʠʣ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʀʟ ʵʪʠʭ ʪʨʝʭ ʩʚʦʡʩʪʚ ʚʳʪʝʢʘʝʪ ʪʘʢʞʝ ʪʦ ʩʚʦʡʩʪʚʦ, ʯʪʦ ʝʩʣʠ ʩʫʱʝ-

ʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʚʠʣ ʠʟ ʤʥʦʞʝʩʪʚʘ {ʇi}  ʪʘʢʘʷ, ʯʪʦ ʧʝʨʝʚʦʜʠʪ 

ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʚ ʮʝʣʝʚʦʝ, ʪʦ ʣʶʙʘʷ ʜʨʫʛʘʷ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʚʠʣ ʠʟ ʤʥʦʞʝʩʪʚʘ {ʇi}  ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʯʪʦ ʙʫʜʝʪ ʧʝʨʝʚʦʜʠʪʴ ʨʘʙʦʯʫʶ ʧʘʤʷʪʴ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʮʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʨʦʙʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʝʟʝʨʚʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʨʘʪʘ ʢ ʠʩʭʦʜʥʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʨʘʚʠʣʘ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ 
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ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʠʤʘ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʠʤʝʥʝʥʠʝ ʥʝʫʜʘʯʥʦʛʦ ʧʨʘʚʠʣʘ 

ʙʣʦʢʠʨʫʝʪ ʜʘʣʴʥʝʡʰʠʝ ʚʳʯʠʩʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʰʝʥʠʠ ʠʟʚʝʩʪʥʦʡ ʟʘ-

ʜʘʯʠ ʩ ʧʝʨʝʚʦʟʢʦʡ ʥʘ ʩʦʩʝʜʥʠʡ ʙʝʨʝʛ ʚʦʣʢʘ, ʢʦʟʳ ʠ ʢʘʧʫʩʪʳ, ʩʤ. ʥʠʞʝ). 

ʉʨʝʜʠ ʧʨʦʙʥʳʭ ʨʝʞʠʤʦʚ ʨʘʟʣʠʯʘʶʪ ʨʝʞʠʤ ʩ ʚʦʟʚʨʘʪʦʤ, ʛʜʝ ʟʘʧʦʤʠʥʘʝʪʩʷ 

ʪʦʯʢʘ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʚʨʘʪʘ, ʠ ʨʝʞʠʤ ʧʦʠʩʢʘ ʥʘ ʛʨʘʬʝ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳ-

ʧʦʣʥʝʥʠʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘʚʠʣ ʠ ʟʘʧʦʤʠʥʘʥʠʝ ʮʝʧʦʯʝʢ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʘʥʘʣʠʟʦʤ ʧʦʣʫʯʝʥʥʦʡ ʛʨʘʬʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʜʚʘ ʨʝʞʠʤʘ ʧʦ-

ʜʨʦʙʥʝʝ. 

ʉʪʨʘʪʝʛʠʷ ʩ ʚʦʟʚʨʘʱʝʥʠʷʤʠ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʟʘʧʦʤʠʥʘʝʪ ʩʦʩʪʦ-

ʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʥʬʣʠʢʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ. ʀʟ ʵʪʦʛʦ 

ʢʦʥʬʣʠʢʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʳʙʠʨʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʧʨʘʚʠʣʦ ʇ ʠ ʧʨʠʤʝʥʷʝʪʩʷ. 

ʂ ʥʝʤʫ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʧʨʠʤʝʥʠʤʦʝ ʧʨʘʚʠʣʦ ʠ ʪ.ʜ. ɽʩʣʠ ʵʪʦʪ ʧʫʪʴ 

ʥʝ ʚʝʜʝʪ ʢ ʨʝʰʝʥʠʶ, ʪʦ ʚʩʝ ʩʜʝʣʘʥʥʳʝ ʰʘʛʠ çʟʘʙʳʚʘʶʪʩʷè ʠ ʚʤʝʩʪʦ ʧʨʘ-

ʚʠʣʘ ʇ ʚʳʙʠʨʘʝʪʩʷ ʜʨʫʛʦʝ ʧʨʘʚʠʣʦ. 

ʉʪʨʘʪʝʛʠʠ ʩ ʚʦʟʚʨʘʱʝʥʠʷʤʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʚʳʙʦʨʘ ʤʳ ʦʙʣʘʜʘʝʤ. ɽʩʣʠ ʪʘʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʧʨʘʚʠʣʘ ʚʳʙʠʨʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʭʝʤʦʡ. ʆʜʥʘʢʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʫʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʩʪʨʘʪʝʛʠʠ ʩ ʚʦʟʚʨʘʱʝʥʠʷʤʠ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʩ ʚʦʟʚʨʘʱʝʥʠʷʤʠ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶ-

ʱʠʭ ʩʧʦʩʦʙʦʚ ʚʳʙʦʨʘ ʧʨʘʚʠʣʘ ʠʟ ʢʦʥʬʣʠʢʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ: 

1) ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ ʦʮʝʥʢʠ ʧʨʠʤʝʥʝʥʥʦʛʦ ʧʨʘʚʠʣʘ, ʟʥʘʯʝʥʠʝ ʢʦ-

ʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ çʘʢʪʫʘʣʴʥʦʩʪʠè ʚʳʙʦʨʘ ʧʨʘ-

ʚʠʣʘ. 

2) ʚʚʝʩʪʠ ʤʝʨʫ ʙʣʠʟʦʩʪʠ ʮʝʣʝʚʦʛʦ ʠ ʧʦʣʫʯʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

3) ʦʧʨʝʜʝʣʠʪʴ çʟʘʧʨʝʱʝʥʥʳʝè ʩʦʩʪʦʷʥʠʷ (ʚ ʢʦʪʦʨʳʝ ʥʝ ʩʣʝʜʫʝʪ ʧʝʨʝ-
ʭʦʜʠʪʴ). 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʚʳʙʦʨʘ ʧʨʘʚʠʣʘ, ʦʜʥʘʢʦ ʧʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʦʚ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ. 

ʉʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʠʩʢʦʤ ʥʘ ʛʨʘʬʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʥʘʭʦʞʜʝʥʠʷ ʧʫʪʠ ʥʘ ʛʨʘʬʝ ʦʪ ʚʝʨʰʠʥʳ, ʷʚʣʷʶʱʝʡʩʷ ʠʩʭʦʜʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ, ʢ ʚʝʨʰʠʥʝ, ʷʚʣʷʶʱʝʡʩʷ ʮʝʣʝʚʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ. ʂʣʘʩʩʠʯʝʩʢʠʤ ʥʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚ-

ʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʚʦʣʢʝ, ʢʦʟʝ ʠ ʢʘʧʫʩʪʝ (ʈʠʩ. 4.2). ʉʘʤʘ 

ʟʘʜʘʯʘ ʟʚʫʯʠʪ ʪʘʢ: 

çʂʨʝʩʪʴʷʥʠʥʫ ʥʫʞʥʦ ʧʝʨʝʚʝʟʪʠ ʯʝʨʝʟ ʨʝʢʫ ʚʦʣʢʘ, ʢʦʟʫ ʠ ʢʘʧʫʩʪʫ. ʅʦ 

ʣʦʜʢʘ ʪʘʢʦʚʘ, ʯʪʦ ʚ ʥʝʡ ʤʦʞʝʪ ʧʦʤʝʩʪʠʪʴʩʷ ʪʦʣʴʢʦ ʢʨʝʩʪʴʷʥʠʥ, ʘ ʩ ʥʠʤ ʠʣʠ 

ʦʜʠʥ ʚʦʣʢ, ʠʣʠ ʦʜʥʘ ʢʦʟʘ, ʠʣʠ ʦʜʥʘ ʢʘʧʫʩʪʘ. ʅʦ ʝʩʣʠ ʦʩʪʘʚʠʪʴ ʚʦʣʢʘ ʩ ʢʦʟʦʡ, 

ʪʦ ʚʦʣʢ ʩʲʝʩʪ ʢʦʟʫ, ʘ ʝʩʣʠ ʦʩʪʘʚʠʪʴ ʢʦʟʫ ʩ ʢʘʧʫʩʪʦʡ, ʪʦ ʢʦʟʘ ʩʲʝʩʪ ʢʘʧʫʩʪʫè.  
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ʈʠʩ. 4.2. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʚʦʣʢʝ, ʢʦʟʝ ʠ ʢʘʧʫʩʪʝ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʘ 

(ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (a, b, c, d) ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʘʢʪ ʥʘʭʦʞʜʝʥʠʷ ʚʦʣʢʘ, 

ʢʦʟʳ, ʢʘʧʫʩʪʳ ʠ ʢʨʝʩʪʴʷʥʠʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʥʫʞʥʦʤ ʙʝʨʝʛʫ) 

 

ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʦʣʥʳʡ ʧʝʨʝʙʦʨ ʚʩʝʭ ʚʝʪʚʝʡ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚ-

ʣʷʝʪʩʷ ʢʘʞʜʦʡ ʜʫʛʝ ʛʨʘʬʘ (ʠ/ʠʣʠ ʚʝʨʰʠʥʝ) ʧʨʠʧʠʩʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ c(i,j) ï ʝʝ ʩʪʦʠʤʦʩʪʴ (ʚʝʩ). ʊʘʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʦʞʝʪ ʨʘʚʥʷʪʴʩʷ ʩʫʤʤʝ 

ʩʪʦʠʤʦʩʪʝʡ ʧʨʝʜʳʜʫʱʠʭ ʜʫʛ, ʩʫʤʤʝ ʩʪʦʠʤʦʩʪʝʡ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʰʠʥ ʠʣʠ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʘʪʝʛʠʠ. ɿʘʜʘʯʘ ʧʦʠʩʢʘ 

ʥʘ ʛʨʘʬʝ ʧʨʦʩʪʝʡʰʝʛʦ ʪʠʧʘ ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʧʫʪʠ (ʩʢʦʨʝʝ ʚʩʝʛʦ ʩ ʤʠʥʠ-

ʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ) ʤʝʞʜʫ ʚʝʨʰʠʥʦʡ s, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʯʘʣʴʥʦʤʫ 

ʩʦʩʪʦʷʥʠʶ, ʠ ʚʝʨʰʠʥʦʡ t, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʤʫ ʮʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ. ɺ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʫʪʴ l i ʦʪ ʚʝʨʰʠʥʳ s ʜʦ ʚʝʨʰʠʥʳ ti  ɴ

{ tn}, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʨʘʪʯʘʡʰʠʤ. 

 

 

4.3 ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʜʫʢʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʨʷʤʦʛʦ ʚʳʚʦʜʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ 

ʦʜʥʦʡ ʙʘʰʥʠ ʠʟ n ʦʜʠʥʘʢʦʚʳʭ ʢʫʙʠʢʦʚ, ʣʝʞʘʱʠʭ ʥʘ ʟʝʤʣʝ. ʇʫʩʪʴ ʫ ʥʘʩ 

ʠʤʝʶʪʩʷ ʜʚʘ ʧʨʘʚʠʣʘ: 

ʇ1: 
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ɽʩʣʠ ʧʝʨʚʳʡ ʢʫʙʠʢ ʣʝʞʠʪ ʥʘ ʟʝʤʣʝ ʠ ʥʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʫʙʠʢʦʤ, ʪʦ 

ʧʦʜʥʷʪʴ ʝʛʦ ʠ ʧʦʩʪʘʚʠʪʴ ʥʘ ʚʪʦʨʦʡ ʢʫʙʠʢ, ʥʝ ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʢʫʙʠʢʦʤ. 

ʇ2: 

ɽʩʣʠ ʧʝʨʚʳʡ ʢʫʙʠʢ ʣʝʞʠʪ ʥʘ ʟʝʤʣʝ ʠ ʥʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʫʙʠʢʦʤ ʠ 

ʝʩʣʠ ʚʪʦʨʦʡ ʢʫʙʠʢ ʥʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʫʙʠʢʦʤ ʠ ʣʝʞʠʪ ʥʘ ʪʨʝʪʴʝʤ ʢʫʙʠʢʝ, 

ʪʦ ʧʦʜʥʷʪʴ ʧʝʨʚʳʡ ʢʫʙʠʢ ʠ ʧʦʩʪʘʚʠʪʴ ʥʘ ʚʪʦʨʦʡ ʢʫʙʠʢ. 

ɼʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ ʦʙʦʟʥʘʯʠʤ ʤʥʦʞʝʩʪʚʦ ʢʫʙʠʢʦʚ ʢʘʢ M = 

{ m1, m2,é, mn} ʚʚʝʜʝʤ ʪʨʠ ʧʨʝʜʠʢʘʪʥʳʭ ʩʠʤʚʦʣʘ: 

On ï ʜʚʫʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪʥʳʡ ʩʠʤʚʦʣ çʥʘʭʦʜʠʪʴʩʷ ʥʘè; 

Em ï ʦʜʥʦʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪʥʳʡ ʩʠʤʚʦʣ çʥʝ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʢʫʙʠ-

ʢʦʤè; 

Er ï ʦʜʥʦʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪʥʳʡ ʩʠʤʚʦʣ çʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʝʤʣʝè. 

ʊʦʛʜʘ ʧʨʘʚʠʣʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ ʬʦʨʤʫʣʝ (1) ʢʘʢ: 

ʇ1 = <C1, A1, D1>,  

ʛʜʝC1 ={Er(x), Em(x), Em(y)},  

A1 ={On (x,y)},  

D1 ={Er(x), Em(y)}.  

 

ʇ2 = <C2, A2, D2>, 

ʛʜʝC2 ={Er(x), Em(x), Em(y), On(y,z)},  

A2 ={On (x,y)},  

D2 ={Er(x), Em(y)}.  

ʅʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʤ ʥʘʯʘʣʴʥʦʝ (ʊʘʙʣʠʮʘ 4.2) ʠ ʮʝʣʝʚʦʝ (ʪʘʙʣ. 4.3) 

ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʝʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʧʨʝʜʠʢʘʪʥʳʭ ʩʠʤʚʦʣʦʚ (ʪʘʢ ʢʘʢ ʢʫʙʠʢʠ ʨʘʚʥʦʟʥʘʯʥʳ, ʧʦʨʷʜʦʢ ʥʫʤʝʨʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ M ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ).  

 

ʊʘʙʣʠʮʘ 4.2  

ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʜʣʷ çʤʠʨʘ ʢʫʙʠʢʦʚè 

R(On)  ɲ

R(Em) { m1} , { m2}, é, { mn}  

R(Er) { m1} , { m2}, é, { mn}  

 

ʊʘʙʣʠʮʘ 4.3  

ʎʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʜʣʷ çʤʠʨʘ ʢʫʙʠʢʦʚè 

R(On) { m2, m1} , { m3, m2},é, { mn, mn-1}  

R(Em) { mn}  

R(Er) { m1}  

 

 

ʇʨʠʤʝʥʠʤ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʧʨʷʤʦʛʦ ʚʳʚʦʜʘ: 

ʐʘʛ 1. ɺʳʙʠʨʘʝʤ ʇ1.  
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ʐʘʛ 2. ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʠʤʦʩʪʠ ʫʩʣʦʚʠʷ C1 ʧʦʜʩʪʘʚʠʤ m2 ʠ m1 

ʚʤʝʩʪʦ x ʠ y ʚ ʘʪʦʤʘʨʥʳʭ ʬʦʨʤʫʣʘʭ. ʋʩʣʦʚʠʝ C1 ʚʳʧʦʣʥʠʤʦ ʜʣʷ ʪʝʢʫʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʝʜʠʢʘʪʳ Er(m2), Em(m2), Em(m1) ʠʩʪʠʥʥʳ.  

ʐʘʛ 3. ʇʦʤʝʱʘʝʤ ʇ1 ʚ ʢʦʥʬʣʠʢʪʥʦʝ ʤʥʦʞʝʩʪʚʦ. 

ʐʘʛ 4. ʇ2 ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʠʤʳʤ, ʪʘʢ ʢʘʢ R(On) = ɲ . ʇʨʠʤʝʥʷʷ ʇ1, 

ʧʝʨʝʚʝʜʝʤ ʨʘʙʦʯʫʶ ʧʘʤʷʪʴ ʚ ʩʦʩʪʦʷʥʠʝ, ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʊʘʙʣʠʮʘ . 

ʐʘʛ 5. ʇʝʨʝʭʦʜʠʤ ʢ ʰʘʛʫ 1. 

ʀ ʪ.ʜ. 

 

ʊʘʙʣʠʮʘ 4.4 

ʉʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʜʣʷ çʤʠʨʘ ʢʫʙʠʢʦʚè ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʨʦʭʦʜʘ 

R(On) { m2, m1}  

R(Em) { m2}, { m3}, é, {mn}  

R(Er) { m1}, { m3} é, {mn}  

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʚʪʦʨʦʤ ʮʠʢʣʝ ʢʦʥʬʣʠʢʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʙʫʜʝʪ ʩʦʩʪʦ-

ʷʪʴ ʠʟ ʜʚʫʭ ʧʨʘʚʠʣ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʫʪʦʯʥʠʪʴ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʢʘʢʦʝ-

ʣʠʙʦ ʧʨʘʚʠʣʦè ʥʘ ʯʝʪʚʝʨʪʦʤ ʰʘʛʝ. ʊʫʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʨʠʪʝʨʠʡ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʚʳʙʦʨ ʜʦʣʞʝʥ ʧʘʩʪʴ 

ʥʘ ʪʦ ʧʨʘʚʠʣʦ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʘʪʦʤʘʨʥʳʭ ʬʦʨʤʫʣ ʚ ʫʩʣʦʚʠʠ C, 

ʪ.ʝ. ʇ2. ɺʳʙʦʨ ʪʘʢʦʡ ʵʚʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʪ ʢ ʚʳʙʦʨʫ ʚʪʦʨʦʛʦ ʧʨʘʚʠʣʘ ʠ ʥʘ 

ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʰʘʛʘʭ ʚʧʣʦʪʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʘʣʛʦʨʠʪʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʘʰʥʠ 

ʠʟ ʢʫʙʠʢʦʚ ʠʟʥʘʯʘʣʴʥʦ ʟʘʜʘʥ ʥʝ ʙʳʣ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʤʦʞʥʦ ʩ ʧʦʣʥʦʡ ʫʚʝʨʝʥ-

ʥʦʩʪʴʶ ʥʘʟʚʘʪʴ ʦʧʠʩʘʥʥʫʶ ʚʳʰʝ ʩʠʩʪʝʤʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʘʣʛʦʨʠʪʤ ʦʙʨʘʪʥʦʛʦ ʚʳʚʦʜʘ ʥʘ ʧʨʠʤʝʨʝ ʟʘʜʘʯʠ ʧʦ-

ʢʫʧʢʠ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ [17], ʛʜʝ ʙʘʟʘ ʧʨʘʚʠʣ ʠʤʝʝʪ ʚʠʜ: 

ʇ1. ɽʩʣʠ ʫ ʯʝʣʦʚʝʢʘ ʤʥʦʛʦ ʜʝʥʝʛ ʠ ʝʤʫ ʥʫʞʝʥ ʘʚʪʦʤʦʙʠʣʴ, ʪʦ ʥʫʞʥʦ 

ʝʭʘʪʴ ʚ ʘʚʪʦʩʘʣʦʥ. 

ʇ2. ɽʩʣʠ ʫ ʯʝʣʦʚʝʢʘ ʤʘʣʦ ʜʝʥʝʛ ʠ ʝʤʫ ʥʫʞʝʥ ʘʚʪʦʤʦʙʠʣʴ, ʪʦ ʥʫʞʥʦ 

ʝʭʘʪʴ ʥʘ ʨʳʥʦʢ ʧʦʜʝʨʞʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʇ3. ɽʩʣʠ ʠʤʝʝʪʩʷ ʚʨʝʤʷ ʠ ʥʫʞʥʦ ʝʭʘʪʴ ʚ ʘʚʪʦʩʘʣʦʥ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʤʘʨʢʦʡ ʧʦʢʫʧʘʝʤʦʡ ʤʘʰʠʥʳ. 

ʇ4. ɽʩʣʠ ʠʤʝʝʪʩʷ ʚʨʝʤʷ ʠ ʥʫʞʥʦ ʝʭʘʪʴ ʥʘ ʨʳʥʦʢ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝ-

ʜʝʣʠʪʴʩʷ ʩ ʧʨʦʙʝʛʦʤ ʧʦʢʫʧʘʝʤʦʡ ʤʘʰʠʥʳ. 

ʇ5. ɽʩʣʠ ʯʝʣʦʚʝʢ ʧʨʠʝʭʘʣ ʚ ʘʚʪʦʩʘʣʦʥ ʠ ʦʧʨʝʜʝʣʠʣʩʷ ʩ ʤʘʨʢʦʡ, ʪʦ 

ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʦʢʫʧʢʫ ʥʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. 

ʇ6. ɽʩʣʠ ʯʝʣʦʚʝʢ ʧʨʠʝʭʘʣ ʥʘ ʘʚʪʦʨʳʥʦʢ ʠ ʦʧʨʝʜʝʣʠʣʩʷ ʩ ʧʨʦʙʝʛʦʤ, ʪʦ 

ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʦʢʫʧʢʫ ʙ/ʫ ʘʚʪʦʤʦʙʠʣʷ. 

ʆʙʦʟʥʘʯʠʤ ʤʥʦʞʝʩʪʚʦ ʪʝʨʤʦʚ ʢʘʢ M = { mi} (ʟʜʝʩʴ ʫʞʝ ʧʦʨʷʜʦʢ ʠʤʝʝʪ 

ʩʤʳʩʣ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ), ʛʜʝ: 

m1 ï ʜʝʥʴʛʠ, 

m2 ï ʘʚʪʦʤʦʙʠʣʴ, 
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m3 ï ʘʚʪʦʩʘʣʦʥ, 

m4 ï ʨʳʥʦʢ, 

m5 ï ʚʨʝʤʷ, 

m6 ï ʤʘʨʢʘ, 

m7 ï ʧʨʦʙʝʛ, 

m8 ï ʥʦʚʳʡ ʘʚʪʦʤʦʙʠʣʴ, 

m9 ï ʘʚʪʦʤʦʙʠʣʴ ʩ ʧʨʦʙʝʛʦʤ. 

ɺʚʝʜʝʤ ʦʜʥʦʤʝʩʪʥʳʝ ʧʨʝʜʠʢʘʪʥʳʝ ʩʠʤʚʦʣʳ: 

Mn ï ʤʥʦʛʦ; 

Lt ï ʤʘʣʦ; 

Nd ï ʥʫʞʝʥ; 

Gt ï ʝʭʘʪʴ ʚ (ʥʘ); 

Hs ïʠʤʝʝʪʩʷ; 

Df ï ʦʧʨʝʜʝʣʠʪʴʩʷ; 

Buy ï ʢʫʧʠʪʴ. 

ʌʦʨʤʘʣʴʥʦ ʧʨʘʚʠʣʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʧʨʠʤʝʨʝ, ʦʜʥʘʢʦ ʥʘʛʣʷʜʥʝʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʫʶ 

ʧʨʠʥʷʪʫʶ ʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʡ: 

ʇ1. IF Mn(m1) AND Nd(m2) THEN Gt(m3). 

ʇ2. IF Lt(m1) AND Nd(m2) THEN Gt(m4). 

ʇ3. IF Hs(m5) AND Gt(m3) THEN Df(m6). 

ʇ4. IF Hs(m5) AND Gt(m4) THEN Df (m7). 

ʇ5. IF Gt(m3) AND Df(m6) THEN Buy(m8). 

ʇ6. IF Gt(m4) AND Df(m7) THEN Buy(m9). 

 

ʇʫʩʪʴ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ çʇʦʢʫʧʢʘ ʙ/ʫ ʘʚʪʦè (ʠʣʠ Buy(m9)) ʠ ʟʘ-

ʜʘʥʳ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ çʄʘʣʦ ʜʝʥʝʛè, çʅʫʞʝʥ ʘʚʪʦʤʦʙʠʣʴè, çʀʤʝʝʪʩʷ 

ʚʨʝʤʷè (ʊʘʙʣʠʮʘ 4.5). 

 

ʊʘʙʣʠʮʘ 4.5  

ʉʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʜʣʷ ʩʠʪʫʘʮʠʠ ʧʦʢʫʧʢʠ ʘʚʪʦʤʦʙʠʣʷ 

ʧʨʠ ʯʘʩʪʥʦʡ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʝ 

R(Mn)  ɲ

R(Lt) { m1}  

R(Nd) { m2}  

R(Gt)  ɲ

R(Hs) { m5}  

R(Df)  ɲ

R(Buy)  ɲ

 

ʇʨʠʤʝʥʠʤ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʚʳʚʦʜʘ: 

ʐʘʛ 1. ɺʳʙʠʨʘʝʤ Buy(m9) 

ʐʘʛ 2. ɺʳʙʠʨʘʝʤ ʇ6. 

ʐʘʛ 3. Gt(m4) ʠ Df(m7) ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ. 
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ʐʘʛ 4. ɼʦʙʘʚʣʷʝʤ Gt(m4) ʠ Df(m7) ʚʦ ʤʥʦʞʝʩʪʚʦ ʮʝʣʝʡ. 

ʐʘʛ 5. ʇʝʨʝʭʦʜʠʤ ʢ ʰʘʛʫ 1. 

ʐʘʛ 1. ɺʳʙʠʨʘʝʤ Gt(m4). 

ʐʘʛ 2. ɺʳʙʠʨʘʝʤ ʇ2. 

ʐʘʛ 3. ɸʥʪʝʮʝʜʝʥʪʳ ʠʟ ʇ2 ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ. ɼʦʙʘʚ-

ʣʷʝʤ Gt(m4) ʚ ʨʘʙʦʯʫʶ ʧʘʤʷʪʴ ʠ ʫʜʘʣʷʝʤ ʠʟ ʤʥʦʞʝʩʪʚʘ ʮʝʣʝʡ (ʊʘʙʣʠʮʘ 4.6). 

ʇʝʨʝʭʦʜʠʤ ʢ ʰʘʛʫ 1. 

ʐʘʛ 1. ɺʳʙʠʨʘʝʤ Df(m7). 

ʐʘʛ 2. ɺʳʙʠʨʘʝʤ ʇ4. 

ʐʘʛ 3. ɸʥʪʝʮʝʜʝʥʪʳ ʠʟ ʇ4 ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ. ɼʦʙʘʚ-

ʣʷʝʤ Df(m7) ʚ ʨʘʙʦʯʫʶ ʧʘʤʷʪʴ ʠ ʫʜʘʣʷʝʤ ʠʟ ʤʥʦʞʝʩʪʚʘ ʮʝʣʝʡ (ʪʘʙʣ. 4.7). 

ʇʝʨʝʭʦʜʠʤ ʢ ʰʘʛʫ 1. 

ʐʘʛ 1. ɺʳʙʠʨʘʝʤ Buy(m9) 

ʐʘʛ 2. ɺʳʙʠʨʘʝʤ ʇ6. 

ʐʘʛ 3. ɸʥʪʝʮʝʜʝʥʪʳ ʠʟ ʇ6 ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ. ɼʦʙʘʚ-

ʣʷʝʤ Buy(m9) ʚ ʨʘʙʦʯʫʶ ʧʘʤʷʪʴ ʠ ʫʜʘʣʷʝʤ ʠʟ ʤʥʦʞʝʩʪʚʘ ʮʝʣʝʡ (ʪʘʙʣ. 4.8). 

ʂʨʠʪʝʨʠʡ ʦʩʪʘʥʦʚʘ ʜʦʩʪʠʛʥʫʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ 

ʬʘʢʪʘʤʠ. 

ʊʘʙʣʠʮʘ 4.6  

ʉʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʜʣʷ ʩʠʪʫʘʮʠʠ ʧʦʢʫʧʢʠ ʘʚʪʦʤʦʙʠʣʷ 

ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʨʦʭʦʜʘ 

R(Mn)  ɲ

R(Lt) { m1}  

R(Nd) { m2}  

R(Gt) { m4}  

R(Hs) { m5}  

R(Df)  ɲ

R(Buy)  ɲ

 

ʊʘʙʣʠʮʘ 4.7  

ʉʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʜʣʷ ʩʠʪʫʘʮʠʠ ʧʦʢʫʧʢʠ ʘʚʪʦʤʦʙʠʣʷ 

ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʧʨʦʭʦʜʘ 

R(Mn)  ɲ

R(Lt) { m1}  

R(Nd) { m2}  

R(Gt) { m4}  

R(Hs) { m5}  

R(Df) { m7}  

R(Buy)  ɲ
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ʊʘʙʣʠʮʘ 4.8   

ʊʝʨʤʠʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʜʣʷ ʩʠʪʫʘʮʠʠ ʧʦʢʫʧʢʠ 

ʘʚʪʦʤʦʙʠʣʷ 

R(Mn)  ɲ

R(Lt) {m1} 

R(Nd) {m2} 

R(Gt) {m4} 

R(Hs) {m5} 

R(Df) {m7} 

R(Buy) {m9} 

 

ʇʝʨʝʯʠʩʣʠʤ ʜʘʣʝʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʟʥʘʥʠʡ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʝʙʦʣʴʰʠʭ ʩʠʩʪʝʤ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪ-

ʢʦʚ ʧʨʘʚʠʣ, ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤ ʧʨʦ-

ʜʫʢʮʠʡ, ʦʜʥʘʢʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʟʥʘʥʠʡ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ ʩʪʘʥʦ-

ʚʷʪʩʷ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ. 

ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʘʥʳ ʩ ʧʨʦʩʪʦʪʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʠʩʪʝʤ ʧʨʦʜʫʢʮʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

- ʦʪʣʠʯʠʝ ʦʪ ʩʪʨʫʢʪʫʨ ʟʥʘʥʠʡ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʯʝʣʦʚʝʢʫ; 

- ʥʝʷʩʥʦʩʪʴ ʚʟʘʠʤʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʨʘʚʠʣ; 

- ʩʣʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʮʝʣʦʩʪʥʦʛʦ ʦʙʨʘʟʘ ʟʥʘʥʠʡ; 

- ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʠʟ-ʟʘ 

ʩʚʦʝʡ ʥʘʛʣʷʜʥʦʩʪʠ, ʤʦʜʫʣʴʥʦʩʪʠ, ʣʝʛʢʦʩʪʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʩʪʦʪʳ ʚʳʚʦʜʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ (ʙʦʣʝʝ 80 % [10]). 

 

4.4 ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ  

 

ʅʘʨʷʜʫ ʩ ʧʨʦʜʫʢʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʧʦʧʫʣʷʨʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʷʚʣʷʶʪʩʷ ʩʝʪʝʚʳʝ ʤʦ-

ʜʝʣʠ. 

ʉʝʪʝʚʳʝ ʤʦʜʝʣʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ ʠ ʩʠ-

ʩʪʝʤʳ ʬʨʝʡʤʦʚ. ʊʦʣʯʦʢ ʢ ʨʘʟʚʠʪʠʶ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʜʘʣʦ ʨʘʟʚʠʪʠʝ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʤ ʩʝʤʘʥʪʠʯʝ-

ʩʢʠʝ ʩʝʪʠ ʦʪ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʘʚʠʣ, ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ 

ʩʠʥʪʘʢʩʠʩʘ ʠ ʩʝʤʘʥʪʠʢʠ ʚ ʦʜʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʥʝ ʪʦʣʴʢʦ ʦʙʦʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʩʘʤʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʚʷʟʝʡ, 

ʩʦʧʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʘʤ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʩʝʤʘʥʪʠʯʝ-

ʩʢʠʝ ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʠʙʦʣʝʝ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʟʥʘʥʠʡ [18]. 
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ʉʘʤʦ ʧʦʥʷʪʠʝ çʩʝʤʘʥʪʠʢʘè ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʫʢʫ ʦʙ ʦʪʥʦʰʝʥʠʷʭ 

ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʵʪʠ ʩʠʤʚʦʣʳ ʦʙʦʟʥʘʯʘʶʪ. 

ʇʦʥʷʪʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ʚʦʟʥʠʢʣʦ ʚ 1966 ʛʦʜʫ ʚ ʨʘʙʦʪʘʭ ʈʦʩʩʘ 

ʂʚʠʣʣʠʘʥʘ [6]. ʊʨʘʢʪʦʚʦʢ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʤʥʦʞʝʩʪʚʦ [10], ʥʦ ʩʫʪʴ 

ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʝʡ: 

ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ ï ʵʪʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ, ʩʦʩʪʘʚʣʝʥʥʳʡ 

ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʝʨʰʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʦʥʷʪʠʷ, ʠ ʜʫʛ, ʨʘʩʢʨʳʚʘʶʱʠʭ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ. 

ʇʨʦʩʪʝʡʰʘʷ ʬʦʨʤʘ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʨʝʘʣʠʟʘʮʠʠ ʚʳʩʢʘʟʳʚʘʥʠʷ çɽʚʛʝʥʠʡ ʜʘʣ ʄʘʨʠʠ ʢʥʠʛʫè ʠ çɽʚʛʝʥʠʡ ʠ 

ʄʘʨʠʷ ʷʚʣʷʶʪʩʷ ʣʶʜʴʤʠè [19] (ʈʠʩ. 4.3). 

 

 
ʈʠʩ. 4.3. ʇʨʠʤʝʨ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ 

 

ɺʳʨʘʞʝʥʠʝ çe1è ʚ ʜʘʥʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʙʳʪʠʝ çʧʝʨʝ-

ʜʘʯʘ ʢʥʠʛʠè, ʛʜʝ ʠʩʧʦʣʥʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ɽʚʛʝʥʠʡ, ʧʨʠʥʠʤʘʶʱʠʤ ʣʠʮʦʤ 

(ʨʝʮʠʧʠʝʥʪʦʤ) ʷʚʣʷʝʪʩʷ ʄʘʨʠʷ, ʘ ʦʙʲʝʢʪʦʤ ï ʢʥʠʛʘ. 

ɽʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʚʳʨʘʟʠʪʴ ʚʳʰʝʧʨʠʚʝʜʝʥʥʫʶ ʩʝʪʴ ʚ ʚʠʜʝ ʧʨʝʜʠʢʘ-

ʪʦʚ, ʦʥʘ ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫ: 

ʆɹʒɽʂʊ (e1, ʢʥʠʛʘ); 

ɼɽʁʉʊɺʀɽ (ʝ1, ʧʝʨʝʜʘʯʘ); 

ʀʉʇʆʃʅʀʊɽʃʔ (ʝ1, ɽʚʛʝʥʠʡ); 

ʈɽʎʀʇʀɽʅʊ (ʝ1, ʄʘʨʠʷ); 

ʇʈʀʅɸɼʃɽɾʅʆʉʊʔ (ɽʚʛʝʥʠʡ, ʏʝʣʦʚʝʢ); 

ʇʈʀʅɸɼʃɽɾʅʆʉʊʔ (ʄʘʨʠʷ, ʏʝʣʦʚʝʢ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʟʚʘʥʠʷ ʜʫʛ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʧʨʝʜʠʢʘʪʥʳʤʠ ʩʠʤʚʦʣʘʤʠ, ʘ ʘʢʪʘʥʪʳ (ʪʦ ʝʩʪʴ ʫʯʘʩʪʥʠʢʠ ʩʠʪʫʘʮʠʠ, ʘʨʛʫ-

ʤʝʥʪʳ) ï ɻ ʪʦ ʚʝʨʰʠʥʳ. ɺ ʦʙʱʝʤ, ʚ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʷʭ ʚʳʜʝʣʷʶʪ ʪʨʠ ʚʠʜʘ 

ʦʩʥʦʚʥʳʭ ʚʝʨʰʠʥ [10, 15]: 

1  ɺʝʨʰʠʥʳ-ʩʠʪʫʘʮʠʠ (ʩʦʩʪʦʷʥʠʷ, ʧʨʦʮʝʩʩʳ ʠ ʧʨ.), ʚʳʨʘʞʘʝʤʳʝ ʧʨʝ-

ʜʠʢʘʪʘʤʠ; 

2  ɺʝʨʰʠʥ -rʧʦʥʷʪʠʷ (ʘʙʩʪʨʘʢʪʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠʝ); 

3  ɺʝʨʰʠʥʳ-ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʫʛ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ: 

1  ʊʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ (ʵʣʝʤʝʥʪ-ʤʥʦʞʝʩʪʚʦ, ʯʘʩʪʴ-

ʮʝʣʦʝ, ʤʥʦʞʝʩʪʚʦ-ʧʦʜʤʥʦʞʝʩʪʚʦ ʠ ʪ.ʧ.); 

2  ʃʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ (ʀ, ʀʃʀ, ʅɽ); 

3  ʂʚʘʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʪʥʦʰʝʥʠʷ (,ᶅ )ɱ; 
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4  ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ (ɼɽʁʉʊɺʀɽ, ʀʉʇʆʃʅʀʊɽʃʔ, ʗɺ-
ʃʗɽʊʉʗ ʠ ʪ.ʜ.). 

ʂʨʦʤʝ ʧʨʦʩʪʳʭ ʧʨʝʜʠʢʘʪʦʚ, ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ ʧʨʝʜʩʪʘʚʠʤʳ ʚ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ ʢʣʘʫʟʘʣʴʥʦʡ ʬʦʨʤʝ [19]. ʊʘʢ, ʚʳʩʢʘʟʳʚʘʥʠʝ çɽʚʛʝʥʠʡ ʜʘʝʪ 

ʢʥʠʛʫ ʚʩʝʤ, ʢʪʦ ʝʤʫ ʥʨʘʚʠʪʩʷè ʧʨʝʜʩʪʘʚʠʤʦ ʚ ʚʠʜʝ ʢʣʘʫʟʳ çʟʘʢʣʶʯʝʥʠʝè 

Ŷ çʫʩʣʦʚʠʝè: 

ɼɸʊʔ (ɽʚʛʝʥʠʡ, ʢʥʠʛʘ, x) Ŷ ʅʈɸɺʀʊʉʗ (ɽʚʛʝʥʠʡ, x). 

ʉʠʤʚʦʣ çŶè ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʣʦʛʠʯʝʩʢʫʶ ʩʚʷʟʢʫ çɽʉʃʀè. ɺ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʢʣʘʫʟʳ ʩʦʜʝʨʞʘʪ ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʚʠʡ ʠ ʥʝʩʢʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʟʘʢʣʶʯʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʢʣʘʫʟʘ 

ɼʆɺɽʈʗɽʊ(ɽʚʛʝʥʠʡ, x), ʈʆɼʉʊɺɽʅʅʀʂ(ɽʚʛʝʥʠʡ, x) Ŷ ɼɸʊʔ(ɽʚ-

ʛʝʥʠʡ, y, x), ʅʋɾɽʅ(ɽʚʛʝʥʠʡ, y) 

ʆʟʥʘʯʘʝʪ, ʯʪʦ ɽʉʃʀ ɽʚʛʝʥʠʡ ʦʪʜʘʝʪ ʚʝʱʴ, ʢʦʪʦʨʘʷ ʝʤʫ ʥʫʞʥʘ, ʜʨʫ-

ʛʦʤʫ ʯʝʣʦʚʝʢʫ, ʪʦ ʵʪʦʪ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʣʠʙʦ ʨʦʜʩʪʚʝʥʥʠʢʦʤ ɽʚʛʝʥʠʷ, 

ʣʠʙʦ ɽʚʛʝʥʠʡ ʜʦʚʝʨʷʝʪ ʝʤʫ. 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʜʠʟʲʶʥʢʮʠʷ ʘʣʴʪʝʨʥʘʪʠʚ ʟʘʢʣʶʯʝʥʠʡ, ʢʦʪʦʨʘʷ ʩʣʝʜʫʝʪ 

ʠʟ ʢʦʥʲʶʥʢʮʠʠ ʫʩʣʦʚʠʡ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʠ ʜʠʟʲʶʥʢʪʦʚ, ʠ ʢʦʥʲʶʥʢ-

ʪʦʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 0 ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʂʣʘʫʟʘ ʙʝʟ ʫʩʣʦʚʠʡ ʷʚʣʷ-

ʝʪʩʷ ʙʝʟʫʩʣʦʚʥʳʤ ʫʪʚʝʨʞʜʝʥʠʝʤ, ʘ ʢʣʘʫʟʘ ʙʝʟ ʟʘʢʣʶʯʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʨʦ-

ʚʝʨʞʝʥʠʝʤ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠ ʪʝʭ ʠ ʜʨʫʛʠʭ ʢʣʘʫʟʘ ʷʚʣʷʝʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʦ 

ʣʦʞʥʦʡ. ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʬʦʨʤʠʨʫʝʤ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʣʘʫʟʳ: 

ʂʣʘʫʟʘ ï ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʚʠʜʘ  

A1, A2, é, An Ŷ B1, B2, é, Bm,  

ʛʜʝA1, A2, é, An ï ʟʘʢʣʶʯʝʥʠʷ (nÓ0), ʚʳʨʘʞʝʥʥʳʝ ʚ ʧʨʝʜʠʢʘʪʥʦʡ 

ʬʦʨʤʝ (ʘʪʦʤʘʨʥʳʝ ʬʦʨʤʫʣʳ), 

B1, B2, é, Bm ï ʫʩʣʦʚʠʷ (ʧʦʩʳʣʢʠ) (mÓ0), ʚʳʨʘʞʝʥʥʳʝ ʚ ʧʨʝʜʠʢʘʪʥʦʡ 

ʬʦʨʤʝ (ʘʪʦʤʘʨʥʳʝ ʬʦʨʤʫʣʳ). 

ɽʩʣʠ m = 0 ʠ ʢʣʘʫʟʘ ʩʦʜʝʨʞʠʪ k ʧʝʨʝʤʝʥʥʳʭ x1, é, xk, ʪʦ 

xᶅ1, ᶅ x2, é, xᶅk (A1ẓ A2 ẓ éẓ An). 

ɽʩʣʠ n = 0 ʠ ʢʣʘʫʟʘ ʩʦʜʝʨʞʠʪ k ʧʝʨʝʤʝʥʥʳʭ x1, é, xk, ʪʦ 

âɱ x1, âɱ x2, é, âɱ xk (B1 Ẓ B2 Ẓ éẒ Bm). 

ɽʩʣʠ n = m = 0, ʪʦ ʢʣʘʫʟʘ ʷʚʣʷʝʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʦ ʣʦʞʥʦʡ. 

ɽʩʣʠ ʢʣʘʫʟʘ ʩʦʜʝʨʞʠʪ ʥʝ ʙʦʣʝʝ ʦʜʥʦʡ ʘʪʦʤʘʨʥʦʡ ʬʦʨʤʫʣʳ ʚ ʟʘʢʣʶ-

ʯʝʥʠʠ, ʪʦ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʫʟʦʡ ʍʦʨʥʘ ʠʣʠ ʍʦʨʥʦʚʩʢʦʡ ʢʣʘʫʟʦʡ. 

ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʙʦʜʥʦʩʪʠ ʧʝʨʝʤʝʥʥʳʭ ʚ 

ʢʣʘʫʟʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʧʨʦʩʪʳʤʠ ʠ ʨʘʩʰʠʨʝʥʥʳʤʠ [6]. 

ʇʨʦʩʪʘʷ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʦʨʤʘ ʟʘʧʠʩʠ 

ʫʪʚʝʨʞʜʝʥʠʡ ʢʣʘʫʟʘʣʴʥʦʡ ʣʦʛʠʢʠ ʙʝʟ ʩʚʦʙʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʅʘʧʨʠʤʝʨ, 

ʢʣʘʫʟʘ P(a, b) Ŷ ʚ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ʜʫʛʘ, ʧʦʤʝʯʝʥʥʘʷ 

ʤʝʪʢʦʡ P ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʠʟ ʘ ʚ b (ʈʠʩ. 4.4). 
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ʈʠʩ. 4.4. ʇʨʦʩʪʘʷ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʈʠʩ. 4.3 ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʩʪʦʡ. 

ʈʘʩʰʠʨʝʥʥʘʷ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʢʣʘʫʟʳ ʠʟ 

ʫʪʚʝʨʞʜʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʩʪʳʤʠ ʩʝʪʷʤʠ (ʈʠʩ. 4.5).  

 

 

 
ʈʠʩ. 4.5. ʈʘʩʰʠʨʝʥʥʘʷ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ 

 

ʅʘ ʈʠʩ. 4.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʫʟʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʚʳʨʘʞʝʥʠʝ çʃʶ-

ʙʦʝ ʞʠʚʦʝ ʩʫʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʣʠʙʦ ʞʠʚʦʪʥʳʤ, ʣʠʙʦ ʨʘʩʪʝʥʠʝʤè. 

ʈʘʩʰʠʨʝʥʥʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʝ ʪʝʨʤʳ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʚʝʨʰʠʥ. ʅʘʧʨʠʤʝʨ, ʈʠʩ. 4.6 ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʥʘʤ ʢʣʘʫʟʫ: çʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʪʦ-ʪʦ ʜʘʪʴ, ʥʘʜʦ ʯʪʦ-ʪʦ ʚʟʷʪʴ ʚʟʘʤʝʥè. 

ʇʨʠ ʵʪʦʤ ʘʪʦʤʘʨʥʳʝ ʬʦʨʤʫʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʠʷʤ ʢʣʘʫʟ, ʦʧʠʩʳ-

ʚʘʶʪʩʷ ʜʚʦʡʥʳʤʠ ʜʫʛʘʤʠ, ʘ ʟʘʢʣʶʯʝʥʠʷ ï ʦʜʠʥʘʨʥʳʤʠ. 

 

 
ʈʠʩ. 4.6. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʝʨʤʦʚ ʚ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 

ʩʝʪʠ 

 

ʇʨʠ ʥʘʣʠʯʠʠ ʤʥʦʞʝʩʪʚʘ ʢʣʘʫʟ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʜʫʛ 

ʠ ʢʣʘʫʟ. ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

1)  ʂʘʞʜʦʡ ʜʫʛʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʦʤʝʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʣʘʫʟʳ. 

2)  ʉʝʪʴ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʦʜʩʝʪʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪ-
ʜʝʣʴʥʫʶ ʢʣʘʫʟʫ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʠʤ ʨʘʩʰʠʨʝʥʥʫʶ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʩʝʪʴ ʥʘ ʈʠʩ. 

4.7, ʩʦʜʝʨʞʘʱʫʶ ʧʨʦʩʪʫʶ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʩʝʪʴ ʠʟ ʈʠʩ. 4.3, ʛʜʝ ʢʣʘʫʟʳ, ʩʦ-

ʜʝʨʞʘʱʠʝ ʙʦʣʝʝ ʦʜʥʦʡ ʘʪʦʤʘʨʥʦʡ ʬʦʨʤʫʣʳ, ʦʙʲʝʜʠʥʝʥʳ ʚ ʧʦʜʩʝʪʠ. 
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ʈʠʩ. 4.7. ʇʨʠʤʝʨ ʨʘʩʰʠʨʝʥʥʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ 

 

ʇʦʤʠʤʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ ʦʙʣʘ-

ʜʘʝʪ ʠ ʜʨʫʛʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ [6]. ʆʩʥʦʚʥʳʤ ʩʝʨʴʝʟʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, 

ʦʪʣʠʯʘʶʱʠʤ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʩʝʪʴ, ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʠʥʜʠʚʠʜʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʤʝʩʪʝ ï ʚ ʦʜʥʦʡ ʚʝʨʰʠʥʝ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʦʠʩʢʘ ʧʨʠ ʚʳʚʦʜʝ. ɺʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦʡ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʠ ʩʠʥʪʘʢʩʠʩʘ, ʠ ʩʝʤʘʥʪʠʢʠ ʢʣʘʫʟʳ. ʕʪʦ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʪʦʜʦʚ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʠ ʩʝʤʘʥ-

ʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ ʧʦʣʫʯʠʣʠ ʧʨʠ ʦʙ-

ʨʘʙʦʪʢʝ ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʭ ʪʝʢʩʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝ-

ʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʇʆʕʊ, ʢʦʪʦʨʘʷ ʚʦʩʧʨʠʥʠʤʘʝʪ ʚʦʧʨʦʩʠʪʝʣʴʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ [20] ʠ ʜʘʝʪ ʦʪʚʝʪʳ ʥʘ ʥʠʭ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʶ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ʜʣʷ ʨʘʟʙʦʨʘ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʝ ʜʦʩʪʦʠʥʩʪʚʘ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʥʘʣʠ-

ʯʠʝ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ [5]: 

- ʛʨʦʤʦʟʜʢʦʩʪʴ, ʩʣʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ;  

- ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʮʝʜʫʨʘʭ ʦʙʨʘʙʦʪʢʠ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʪʠʧʦʚ ʜʫʛ ʠ ʚʝʨʰʠʥ. 

 

4.5 ʉʠʩʪʝʤʳ ʬʨʝʡʤʦʚ 

 

ʉʠʩʪʝʤʳ ʬʨʝʡʤʦʚ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʤʘʥʪʠʯʝʩʢʫʶ 

ʩʝʪʴ, ʫ ʢʦʪʦʨʦʡ ʦʜʥʘ ʯʘʩʪʴ ʚʩʝʛʜʘ ʟʘʧʦʣʥʝʥʘ, ʘ ʚʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʥʝʟʘʧʦʣ-

ʥʝʥʥʳʝ ʧʦʜʩʪʨʫʢʪʫʨʳ-ʩʣʦʪʳ [10, 21]. ʇʦʥʷʪʠʝ çʌʨʝʡʤè ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʦʙʦ-

ʟʥʘʯʘʝʪ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʝʨʝʦʪʠʧʥʦʡ (ʩʪʘʥʜʘʨʪʥʦʡ) 

ʩʠʪʫʘʮʠʠ (ʈʠʩ. 4.8). 
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ʈʠʩ. 4.8. ʇʨʠʤʝʨ ʬʨʝʡʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʪʫʘʮʠʠ çʩʜʘʯʘ ʵʢʟʘʤʝʥʘè 

 

ʌʨʝʡʤ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʥʝʩʝʥʠʝ ʚʩʣʫʭ ʩʣʦʚʘ çʢʦʤʥʘʪʘè ʧʦʨʦʞʜʘʝʪ ʫ ʩʣʫʰʘʪʝʣʝʡ 

ʢʘʢʦʡ-ʪʦ ʦʙʨʘʟ ʢʦʤʥʘʪʳ. ʆʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢʦʤʥʘʪʳ ʫ ʦʪ-

ʜʝʣʴʥʦʛʦ ʩʣʫʰʘʪʝʣʷ ʤʦʛʫʪ ʙʳʪʴ ʠ ʨʘʟʥʳʤʠ, ʦʜʥʘʢʦ ʚʩʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʤʝʥʥʦ ʢʦʤʥʘʪʫ. ɺ ʪʝʦʨʠʠ ʬʨʝʡʤʦʚ ʠʤʝʥʥʦ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʣʠ ʦʙʨʘʟ 

ʢʦʤʥʘʪʳ ʥʘʟʳʚʘʝʪʩʷ ʬʨʝʡʤʦʤ ʢʦʤʥʘʪʳ. ʌʨʝʡʤ ʢʦʤʥʘʪʳ ʩʦʜʝʨʞʠʪ ʦʙʱʠʝ 

ʧʦʥʷʪʠʷ (ʘʪʨʠʙʫʪʳ) ï ʥʘʟʚʘʥʠʷ ʩʣʦʪʦʚ (ʥʘʧʨʠʤʝʨ, çʧʣʦʱʘʜʴè, çʥʘʣʠʯʠʝ 

ʤʝʙʝʣʠè, çʜʚʝʨʴè ʠ ʪ.ʜ.), ʠ ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʘʪʨʠʙʫʪʦʚ ï ʟʥʘʯʝʥʠʷ 

ʩʣʦʪʦʚ (ʥʘʧʨʠʤʝʨ, ç15 ʢʚ.ʤ.è, çʜʠʚʘʥ, ʩʪʫʣ, ʰʢʘʬè, çʟʝʣʝʥʘʷ ʜʚʝʨʴè ʠ ʪ.ʜ.). 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʬʨʝʡʤʳ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ: 

{ }, , ,i i iF N a b P= , 

ʛʜʝ     N ï ʥʘʟʚʘʥʠʝ ʬʨʝʡʤʘ; 

ai ï ʥʘʟʚʘʥʠʝ i-ʛʦ ʩʣʦʪʘ; 

bi ï ʟʥʘʯʝʥʠʝ i-ʛʦ ʩʣʦʪʘ; 

Pi ï ʧʨʦʮʝʜʫʨʘ i-ʛʦ ʩʣʦʪʘ (ʤʦʞʝʪ ʥʝ ʧʨʠʩʚʘʠʚʘʪʴʩʷ). 

ɼʨʫʛʦʝ ʦʧʠʩʘʥʠʝ ʬʨʝʡʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʩʣʝʜʫʶ-

ʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

<ʬʨʝʡʤ> ::= <ʠʤʷ ʬʨʝʡʤʘ> :{<ʪʝʣʦ ʬʨʝʡʤʘ>}; 

<ʪʝʣʦ ʬʨʝʡʤʘ> ::= <ʤʥʦʞʝʩʪʚʦ ʩʣʦʪʦʚ>; 

<ʤʥʦʞʝʩʪʚʦ ʩʣʦʪʦʚ> ::= <ʩʣʦʪ> | <ʩʣʦʪ>, <ʤʥʦʞʝʩʪʚʦ ʩʣʦʪʦʚ>; 

<ʩʣʦʪ> ::= <ʠʤʷ ʩʣʦʪʘ> : <ʪʠʧ ʩʣʦʪʘ>, <ʟʥʘʯʝʥʠʝ ʩʣʦʪʘ>; 

<ʪʝʣʦ ʩʣʦʪʘ> ::= <ʜʘʥʥʳʝ>; 

<ʪʠʧ ʩʣʦʪʘ> ::= <ʜʝʢʣʘʨʘʪʠʚʥʳʡ> | <ʥʘʩʣʝʜʦʚʘʥʠʝ> | <ʧʨʦʮʝʜʫʨ-

ʥʳʡ>; 

<ʜʝʢʣʘʨʘʪʠʚʥʳʡ> ::= <ʟʥʘʯʝʥʠʝ> ; 

<ʥʘʩʣʝʜʦʚʘʥʠʝ> ::= <AKO> | <ISA>; 

<ʧʨʦʮʝʜʫʨʥʳʡ> ::= <IF-NEEDED> | <IF-ADDED> | <IF-REMOVED>; 

ʠ ʜʨ. 

ɺʘʞʥʦ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ ʩʣʦʪʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘʟʚʘ-

ʥʠʝ ʜʨʫʛʦʛʦ ʬʨʝʡʤʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʝʪʠ ʬʨʝʡʤʦʚ.  

ɺʳʜʝʣʷʶʪ ʬʨʝʡʤʳ-ʧʨʦʪʦʪʠʧʳ ʠ ʬʨʝʡʤʳ-ʵʢʟʝʤʧʣʷʨʳ. ʌʨʝʡʤʳ-

ʧʨʦʪʦʪʠʧʳ ʭʨʘʥʷʪʩʷ ʚ ʙʘʟʝ ʟʥʘʥʠʡ ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʚʷʟʠ ʚʠʜʘ çISAè (is a, ʷʚ-

ʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ) ʠ çAKOè (a kind of, ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʠʣʠ ʩʚʦʡʩʪʚʦʤ) 
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ʩ ʜʨʫʛʠʤʠ ʬʨʝʡʤʘʤʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʬʨʝʡʤ-ʧʨʦʪʦʪʠʧ ʷʚʣʷʝʪʩʷ ʘʙ-

ʩʪʨʘʢʪʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʠʪʫʘʮʠʡ ʦʜʥʦʛʦ ʢʣʘʩʩʘ. ʌʨʝʡʤ ʠʟ ʈʠʩ. 4.8 ʷʚ-

ʣʷʝʪʩʷ ʬʨʝʡʤʦʤ-ʧʨʦʪʦʪʠʧʦʤ. ʌʨʝʡʤ, ʥʘ ʢʦʪʦʨʳʡ ʥʝ ʩʩʳʣʘʶʪʩʷ ʜʨʫʛʠʝ 

ʬʨʝʡʤʳ, ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤ ʬʨʝʡʤʦʤ-ʧʨʦʪʦʪʠʧʦʤ. ʌʨʝʡʤʳ-ʵʢʟʝʤ-

ʧʣʷʨʳ ʩʦʟʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ 

ʩʣʦʪʳ ʬʨʝʡʤʘ-ʧʨʦʪʦʪʠʧʘ. 

ʉ ʢʘʞʜʳʤ ʩʣʦʪʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʜʘʥʥʳʝ (ʜʝʢʣʘʨʘʪʠʚʥʳʡ ʩʣʦʪ ʠʣʠ 

ʩʣʦʪ ʥʘʩʣʝʜʦʚʘʥʠʷ), ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʮʝʜʫʨʥʳʡ ʩʣʦʪ-

ʜʝʤʦʥ, ʢʦʪʦʨʳʡ ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʫʩʣʦʚʠʷ. ɼʝʤʦʥʳ 

ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʫ, ʩʭʦʞʫʶ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

(ʫʩʣʦʚʠʝ-ʤʥʦʞʝʩʪʚʦ ʜʦʙʘʚʣʷʝʤʳʭ ʬʘʢʪʦʚ-ʤʥʦʞʝʩʪʚʦ ʫʜʘʣʷʝʤʳʭ ʬʘʢʪʦʚ). 

ʇʨʠ ʵʪʦʤ ʪʠʧʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʷʚʣʷʶʪʩʷ IF-NEEDED (ʝʩʣʠ ʚ ʤʦʤʝʥʪ ʦʙ-

ʨʘʱʝʥʠʝ ʢ ʩʣʦʪʫ ʝʛʦ ʩʚʦʡʩʪʚʦ ʥʝ ʙʳʣʦ ʟʘʜʘʥʦ), IF-ADDED (ʝʩʣʠ ʟʥʘʯʝʥʠʝ 

ʩʣʦʪʘ ʠʟʤʝʥʝʥʦ), IF-REMOVED (ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʩʣʦʪʘ ʫʜʘʣʝʥʦ). ʂʨʦʤʝ ʜʝ-

ʤʦʥʦʚ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʨʦʮʝʜʫʨʥʳʝ ʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʟʘʧʫʩʢʘʶʪʩʷ 

ʪʦʣʴʢʦ ʧʦ ʟʘʧʨʦʩʫ ʠ ʷʚʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʙʝʟʫʩʣʦʚʥʳʤʠ (ʧʨʦʮʝʜʫʨʥʳʝ 

ʩʣʦʪʳ-ʩʣʫʛʠ). 

ɺʘʞʥʝʡʰʠʤ ʢʘʯʝʩʪʚʦʤ, ʦʪʣʠʯʘʶʱʠʤ ʬʨʝʡʤʳ ʦʪ ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʬʨʝʡʤʳ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʩʠʪʫʘʮʠʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʢʦʪʦʨʳʭ ʜʝʪʘʣʝʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʟʥʘʯʝʥʠʡ ʩʣʦʪʦʚ çʧʦ ʫʤʦʣʯʘʥʠʶè). ɼʣʷ ʙʦʣʴʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʥʘ ʈʠʩ. 

4.9 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʝʨʘʨʭʠʷ ʧʦʥʷʪʠʷ ʦʪʯʝʪʘ. 

 
ʈʠʩ. 4.9. ʉʝʪʴ ʬʨʝʡʤʦʚ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʧʦʥʷʪʠʝ çʦʪʯʝʪè 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʬʨʝʡʤʦʚ, ʠʭ 

ʧʦʩʪʨʦʝʥʠʝ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʢʠʤ, ʘ ʪʘʢʞʝ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥ-

ʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʪ ʷʟʳʢʘ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʝʪʠ ʬʨʝʡʤʦʚ ʷʚ-

ʣʷʶʪʩʷ ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʳʤʠ, ʯʝʤ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 
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ɻʃɸɺɸ 5. ʇʈʀɹʃʀɾɽʅʅʓɽ ʄʅʆɾɽʉʊɺɸ 

 

5.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

 

ɺ ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ ʤʠʨʝ ʥʝʚʦʟʤʦʞʥʦ ʥʘʡʪʠ ʜʚʘ ʘʙʩʦʣʶʪʥʦ ʠʜʝʥʪʠʯ-

ʥʳʭ ʦʙʲʝʢʪʘ [2]. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ, ʧʫʩʪʴ ʜʘʞʝ ʩ ʚʠʜʫ ʧʦʭʦʞʠʭ ʦʙʲʝʢʪʘ, 

ʚʩʝʛʜʘ ʤʦʞʥʦ ʥʘʡʪʠ ʪʦʪ ʘʪʨʠʙʫʪ, ʢʦʪʦʨʤr ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ. ɼʣʷ ʵʪʦʛʦ 

ʚʩʝʛʦ ʣʠʰʴ ʥʘʜʦ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʙʲʝʢʪʦʚ. ɽʩʣʠ 

ʞʝ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʙʫʜʝʪ ʤʝʥʝʝ ʜʝʪʘʣʴʥʳʤ, ʪʦ ʤʥʦʞʝʩʪʚʦ 

ʦʙʲʝʢʪʦʚ, ʷʚʣʷʚʰʠʭʩʷ ʨʘʟʥʳʤʠ, ʩʪʘʥʫʪ ʥʝʨʘʟʣʠʯʠʤʳʤʠ. ʅʘʧʨʠʤʝʨ, ʯʝʪʳʨʝ 

ʯʝʣʦʚʝʢʘ ʨʦʜʠʣʠʩʴ ʚ 1985, 1986, 1993, 1994 ʛʦʜʘʭ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠʭ ʧʦ 

ʛʦʜʫ ʨʦʞʜʝʥʠʷ ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ. ʆʜʥʘʢʦ, ʝʩʣʠ ʚʟʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʪ-

ʨʠʙʫʪʦʚ ʜʝʩʷʪʢʠ ʣʝʪ, ʪʦ ʵʪʠ ʣʶʜʠ ʩʪʘʥʫʪ ʧʦʧʘʨʥʦ ʥʝʨʘʟʣʠʯʠʤʳ. ɺ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʘʪʨʠʙʫʪʦʤ ʷʚʣʷʝʪʩʷ ʚʝʢ, ʪʦ ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʥʝʨʘʟʣʠʯʠʤʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʨʫʛʦʛʦ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʚʟʷʪʴ ʚʳʩʦʪʫ ʟʜʘʥʠʡ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʨʝʭʤʝʨ-

ʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʦ ʚʩʝ ʟʜʘʥʠʷ ʙʫʜʫʪ ʨʘʟʣʠʯʥʳ (ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʭ ʚʳ-

ʩʦʪʳ ʩ ʙʝʩʢʦʥʝʯʥʦ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʩʥʠʤʢʘ ʠʟ ʢʦʩʤʦʩʘ), ʚʳʩʦʪʳ ʟʜʘʥʠʡ ʫʞʝ ʙʫʜʫʪ 

ʦʜʠʥʘʢʦʚʳ (ʘ ʪʦʯʥʝʝ ʨʘʚʥʳ ʥʫʣʶ). 

ʅʘ ʙʘʟʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ ʩʫʱʥʦʩʪʝʡ. ʇʝʨʚʘʷ ʟʘʜʘʯʘ ʩʚʷʟʘʥʘ ʩ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʥʘʙʦʨʘ ʘʪʨʠʙʫʪʦʚ ʩʥʠʟʫ ʪʘʢ, ʯʪʦ ʨʘʟʣʠʯʠʤʦʩʪʴ ʦʙʲʝʢʪʦʚ ʙʫ-

ʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʣʦʚʠʷʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺʪʦʨʘʷ 

ʟʘʜʘʯʘ ʦʙʫʩʣʦʚʣʝʥʘ ʦʛʨʘʥʠʯʝʥʠʝʤ ʥʘʙʦʨʘ ʘʪʨʠʙʫʪʦʚ ʩʚʝʨʭʫ ʪʘʢ, ʯʪʦ ʵʪʦʪ 

ʥʘʙʦʨ ʙʫʜʝʪ ʘʜʝʢʚʘʪʥʳʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʈʝʰʝ-

ʥʠʝʤ ʵʪʠʭ ʟʘʜʘʯ ʟʘʥʠʤʘʝʪʩʷ ʪʝʦʨʠʷ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ, ʨʘʟʨʘʙʦʪʘʥ-

ʥʘʷ ɿʜʟʠʩʣʘʚʦʤ ʇʘʚʣʘʢʦʤ ʚ 80-ʭ ʛʦʜʘʭ XX ʚʝʢʘ [22]. 

ʇʨʠʙʣʠʞʝʥʥʳʝ ʤʥʦʞʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʧʦʧʳʪʢʦʡ ʦʧʠʩʘ-

ʥʠʷ ʅɽ-ʬʘʢʪʦʨʘ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʩ ʪʦʯʢʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʭʦʜʥʳʭ (ʥʝʨʘʟʣʠ-

ʯʠʤʳʭ) ʦʙʲʝʢʪʦʚ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲ-

ʝʢʪʘʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ [2]: 

SI = <U, Q, V, f>,                                                (1) 

ʛʜʝ      U ï ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, 

Q = {qi} ï ʤʥʦʞʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ (ʩʚʦʡʩʪʚ), 

q
q Q

V V
Í

= Ç ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʘʪʨʠʙʫʪʦʚ (Vq ï 

ʤʥʦʞʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʘ q), 

f ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʧʦʩʪʘʚʣʷʝʪ ʢʘʞʜʦʤʫ ʦʙʲ-

ʝʢʪʫ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʝʛʦ ʘʪʨʠʙʫʪʦʚ (f: U Ĭ Q Ÿ V). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʘʪ-

ʨʠʙʫʪʘ q ʦʙʲʝʢʪʘ x ʠʩʧʦʣʴʟʫʶʪ ʟʘʧʠʩʴ ʚʠʜʘ vx
q = f(x,q). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫ-

ʤʝʥʪʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʥʦʞʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʘ ʧʦʜʤʥʦ-

ʞʝʩʪʚʘ, ʥʘʟʳʚʘʝʤʳʭ ʤʥʦʞʝʩʪʚʦʤ ʘʪʨʠʙʫʪʦʚ-ʫʩʣʦʚʠʡ (ʠʣʠ ʩʚʦʡʩʪʚ) C ʠ 



55 
 

ʤʥʦʞʝʩʪʚʦʤ ʘʪʨʠʙʫʪʦʚ-ʨʝʰʝʥʠʡ (ʠʣʠ ʢʣʘʩʩʦʚ) D (ʪ.ʝ. Q = C Ĭ D). ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (1) ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ ʪʘʙʣʠʮʝʡ ʨʝʰʝʥʠʡ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ ʨʝʰʘʶʱʠʭ ʧʨʘʚʠʣ {ʇi}, ʛʜʝ ʇi 

ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʦʤ ʚʠʜʘ 

çɽʉʃʀ c1=vc1
i ʀ c2=vc2

i ʀéʀ cn=vcn
i ʊʆ d1=vd1

i ʀ d2=vd2
i ʀéʀ 

dm=vdm
iè, 

ʦʧʨʝʜʝʣʷʶʱʠʤ i-ʡ ʦʙʲʝʢʪ ʩʠʩʪʝʤʳ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʤʘʛʘʟʠʥ ʧʦ ʪʦʨʛʦʚʣʝ ʘʚʪʦʤʦʙʠʣʷʤʠ, ʚ ʢʦʪʦ-

ʨʦʤ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ 10 ʤʘʰʠʥ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʨʝʰʝʥʠʡ U 

ʩʦʩʪʦʠʪ ʠʟ 10 ʦʙʲʝʢʪʦʚ, ʯʪʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

U = { x1, x2, é, x10}.  

ɺʣʘʜʝʣʝʮ ʤʘʛʘʟʠʥʘ ʦʪʤʝʯʘʝʪ ʯʝʪʳʨʝ ʘʪʨʠʙʫʪʘ ʚ ʩʚʦʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʦ 

ʢʦʪʦʨʳʭ ʯʘʱʝ ʚʩʝʛʦ ʩʧʨʘʰʠʚʘʶʪ ʢʣʠʝʥʪʳ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʜʚʝʨʝʡ q1, ʤʦʱ-

ʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ q2, ʮʚʝʪ q3 ʠ ʤʘʨʢʘ q4: 

Q = { q1, q2, q3, q4}.  

ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʛʦ ʘʪʨʠʙʫʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ: 

Vq1 = {2, 3, 4}, 

Vq2 = {60, 100, 200}, 

Vq3 = {ʏʝʨʥʳʡ, ɹʝʣʳʡ, ʂʨʘʩʥʳʡ}, 

Vq4 = {ʃʘʜʘ, ʂʠʘ, ʊʦʡʦʪʘ}. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʠʭ ʟʥʘʥʠʡ ʚʣʘʜʝʣʝʮ ʟʘʧʠʩʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ 

ʫ ʩʝʙʷ ʚ ʞʫʨʥʘʣʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ (ʊʘʙʣʠʮʘ 5.1). 

ʊʘʙʣʠʮʘ 5.1   

ʉʚʝʜʝʥʠʷ, ʟʘʧʠʩʘʥʥʳʝ ʚʣʘʜʝʣʴʮʝʤ ʘʚʪʦʩʘʣʦʥʘ 

ʆʙʲʝʢʪ, U ʂʦʣʠʯʝʩʪʚʦ 

ʜʚʝʨʝʡ, q1 

ʄʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ, q2 

ʎʚʝʪ, q3 ʄʘʨʢʘ, q4 

x1 2 60 ɹʝʣʳʡ ʃʘʜʘ 

x2 2 100 ʏʝʨʥʳʡ ʂʠʘ 

x3 2 200 ʏʝʨʥʳʡ ʊʦʡʦʪʘ 

x4 2 200 ʂʨʘʩʥʳʡ ʊʦʡʦʪʘ 

x5 2 200 ʂʨʘʩʥʳʡ ʃʘʜʘ 

x6 3 100 ʂʨʘʩʥʳʡ ʃʘʜʘ 

x7 3 100 ʂʨʘʩʥʳʡ ʃʘʜʘ 

x8 3 200 ʏʝʨʥʳʡ ʊʦʡʦʪʘ 

x9 4 100 ɹʝʣʳʡ ʂʠʘ 

x10 4 100 ɹʝʣʳʡ ʂʠʘ 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʥʘʥʠʡ ʚʣʘʜʝʣʴʮʘ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʩʪʘʚʠʪʴ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʧʦ ʧʝʨʚʳʤ ʪʨʝʤ ʘʪʨʠʙʫʪʘʤ ʧʦʟʚʦ-

ʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʤʘʨʢʫ ʘʚʪʦʤʦʙʠʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʥʦʞʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ 

ʙʫʜʝʪ ʨʘʟʜʝʣʝʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

C = { q1, q2, q3}, D = { q4}.  

ʄʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ci = qi (i [ɴ1,3]), ʘ d1 = q4. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʙʣʠʮʳ ʨʝʰʝʥʠʡ ʩʦʜʝʨʞʠʤʦʝ ʪʘʙʣ. 5.1 

ʧʨʝʜʩʪʘʚʠʤʦ ʚ ʬʦʨʤʝ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʘʚʠʣ: 

ʇ1: ɽʉʃʀ c1 = 2 ʀ c2 = 60 ʀ ʩ3 = ɹʝʣʳʡ ʊʆ d1 = ʃʘʜʘ 

é 

ʇ10: ɽʉʃʀ c1 = 5 ʀ c2 = 100 ʀ c3 = ɹʝʣʳʡ ʊʆ d1 = ʂʠʘ 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʩʭʦʞʝʝ ʦʧʠʩʘʥʠʝ (ʥʝʩʢʦʣʴʢʦ ʨʘʚ-

ʥʳʭ ʘʪʨʠʙʫʪʦʚ), ʚ ʪʝʦʨʠʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ ʠʩʧʦʣʴʟʫʶʪ ʧʦʥʷʪʠʝ P-

ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ: 

ɽʩʣʠ ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ xi, xj  ɴU ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʩʚʦʡʩʪʚ q  ɴP (PṖQ), ʪ.ʝ. qᶅ Pɴ, f(xi,q) = f(xj,q), ʪʦ ʵʪʠ ʦʙʲʝʢʪʳ 

ʥʘʟʳʚʘʶʪʩʷ P-ʥʝʨʘʟʣʠʯʠʤʳʤʠ (ʩʚʷʟʘʥʳ ʦʪʥʦʰʝʥʠʝʤ P-ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ). 

ʆʪʥʦʰʝʥʠʝ P-ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ UĬU ʠ ʟʘʧʠ-

ʩʳʚʘʝʪʩʷ ʢʘʢ P. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ P-

ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

, ( , ) ( , )i j i jx Px q P f x q f x qÚ" Í = , 

ʛʜʝ       xi, xj  ɴU;  PṖQ. 

ʄʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʦʪʥʦʰʝʥʠʝʤ P , ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩ-

ʩʦʤ ʘʙʩʪʨʘʢʮʠʠ ʦʪʥʦʰʝʥʠʷ P-ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ. ɼʣʷ ʢʘʞʜʦʛʦ xi ʩʫʱʝʩʪʚʫʝʪ 

ʨʦʚʥʦ ʦʜʥʦ ʪʘʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʦʙʦʟʥʘʯʘʝʤʦʝ ʢʘʢ []i P
x , ʪ.ʝ. 

[] { }:i iP
x x U x Px= Í . 

ʉʝʤʝʡʩʪʚʦ ʚʩʝʭ ʢʣʘʩʩʦʚ ʘʙʩʪʨʘʢʮʠʠ ʦʪʥʦʰʝʥʠʷ P  ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ 

P*. 

ɼʣʷ ʧʨʠʤʝʨʘ ʩ ʤʘʰʠʥʘʤʠ ʢʣʘʩʩʳ ʘʙʩʪʨʘʢʮʠʠ ʜʣʷ ʦʪʥʦʰʝʥʠʷ C-

ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ: 

[]1 1{ }
C

x x= , 

[]2 2{ }
C

x x= , 

[]3 3{ }
C

x x= , 

[] []4 5 4 5{ , }
C C

x x x x= = , 

[] []6 7 6 7{ , }
C C

x x x x= = , 

[]8 8{ }
C

x x= , 

[] [ ]9 10 9 10{ , }
C C

x x x x= = . 

ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʘʨʳ x4, x5, ʘ ʪʘʢʞʝ x6, x7 ʠ x9, x10 ̫ ʚʣʷʶʪʩʷ C-

ʥʝʨʘʟʣʠʯʠʤʳʤʠ. ʉʝʤʝʡʩʪʚʦʤ C* ʢʣʘʩʩʦʚ ʘʙʩʪʨʘʢʮʠʠ ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ: 

{ }*

1 2 3 4 5 6 7 8 9 10{ },{ },{ },{ , },{ , },{ },{ , }C x x x x x x x x x x= . 

 

5.2 ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʤʥʦʞʝʩʪʚʘ 

 

ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ U ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʤʥʦʞʝʩʪʚ X, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʪʜʝʣʴʥʳʝ ʢʣʘʩʩʳ ʦʙʲʝʢʪʦʚ (ʚ ʨʦʣʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 
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ʢʣʘʩʩʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʘʪʨʠʙʫʪʳ-ʨʝʰʝʥʠʷ). ʇʨʠ ʵʪʦʤ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦ-

ʩʪʠ ʜʦʩʪʫʧʥʳʭ ʘʪʨʠʙʫʪʦʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʦʜʥʦʟʥʘʯʥʦʡ. ʀʣʣʶʩʪʨʘʪʠʚʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʨʠʩ. 5.10. 

 

 
ʈʠʩ. 5.10. ʀʣʣʶʩʪʨʘʮʠʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 

 

ʊʘʢʘʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʅɽ-ʬʘʢʪʦʨʦʚ ʠ ʬʦʨ-

ʤʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʡ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʘʧʧʨʦʢʩʠʤʘʮʠʡ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʝʢʦʪʦ-

ʨʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ U ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʚ ʚʠʜʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʤʥʦʞʝ-

ʩʪʚʘ. 

ʀʪʘʢ, P -ʥʠʞʥʝʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʤʥʦʞʝʩʪʚʘ XṖU ʥʘʟʳʚʘʝʪʩʷ ʤʥʦ-

ʞʝʩʪʚʦ PX, ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʢ X ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʩ 

ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ (ʯʝʨʥʘʷ ʦʙʣʘʩʪʴ ʥʘ ʨʠʩ. 5.7). PX  ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 

[]{ }:
P

PX x U x X= Í Ì . 

ʅʠʞʥʶʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ 

ʤʥʦʞʝʩʪʚʘ X (ʠʥʦʛʜʘ ʦʙʦʟʥʘʯʘʷ ʝʝ( )
P

Pos X ) 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʥʠʞʥʝʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʩ ʘʚʪʦ-

ʤʦʙʠʣʷʤʠ. ʆʙʦʟʥʘʯʠʤ ʧʦʜʤʥʦʞʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ U ʧʦ ʘʪʨʠʙʫʪʫ-ʨʝʰʝ-

ʥʠʶ q4, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʠʤ ʪʨʠ ʧʦʜʤʥʦʞʝʩʪʚʘ: 

{ }1 5 6 7, , ,LX x x x x= ; 

{ }2 9 10, ,KX x x x= ; 

{ }3 4 8, ,TX x x x= . 

C -ʥʠʞʥʠʤʠ ʘʧʧʨʦʢʩʠʤʘʮʠʷʤʠ ʵʪʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʙʫʜʫʪ ʩʣʝʜʫʶʱʠʝ 

ʤʥʦʞʝʩʪʚʘ: 

{ }1 6 7, ,LCX x x x= ; 

{ }2 9 10, ,KCX x x x= ; 

{ }3 8,TCX x x= . 

ʅʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʭʦʪʷ ʦʙʲʝʢʪ x4 ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʜʤʥʦʞʝ-

ʩʪʚʫ XL, ʢʣʘʩʩ ʝʛʦ ʘʙʩʪʨʘʢʮʠʠ ʩʦʜʝʨʞʠʪ ʦʙʲʝʢʪ x5, ʢʦʪʦʨʳʡ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ 

ʵʪʦʤʫ ʧʦʜʤʥʦʞʝʩʪʚʫ. ɸʥʘʣʦʛʠʯʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ x5 ʠ XT.  
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P -ʚʝʨʭʥʝʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʤʥʦʞʝʩʪʚʘ XṖU ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

PX, ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʢ X ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʩ ʧʦʣʥʦʡ 

ʫʚʝʨʝʥʥʦʩʪʴʶ (ʩʝʨʘʷ ʠ ʯʝʨʥʘʷ ʦʙʣʘʩʪʴ ʥʘ ʨʠʩ. 5.10). PXʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 

[]{ }:
P

PX x U x X= Í Æ ¸Å. 

ʆʙʨʘʪʠʤʩʷ ʩʥʦʚʘ ʢ ʧʨʠʤʝʨʫ ʩ ʘʚʪʦʤʦʙʠʣʷʤʠ. C -ʚʝʨʭʥʠʤʠ ʘʧʧʨʦʢʩʠ-

ʤʘʮʠʷʤʠ ʧʦʜʤʥʦʞʝʩʪʚ ʧʨʦʩʪʨʘʥʩʪʚʘ U ʙʫʜʫʪ ʩʣʝʜʫʶʱʠʝ ʤʥʦʞʝʩʪʚʘ: 

{ }1 4 5 6 7, , , ,LCX x x x x x= ; 

{ }2 9 10, ,KCX x x x= ; 

{ }3 4 5 8, , ,TCX x x x x= . 

ɻʦʚʦʨʷʪ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʷʚʣʷʝʪʩʷ P -ʪʦʯʥʳʤ, ʝʩʣʠ ʝʛʦ ʚʝʨʭʥʷʷ ʠ ʥʠʞ-

ʥʷʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʦʚʧʘʜʘʶʪ ʠ P -ʧʨʠʙʣʠʞʝʥʥʳʤ ï ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʤʦʞʥʦ ʚʳʯʠʩ-

ʣʠʪʴ ʛʨʘʥʠʯʥʫʶ (ʩʝʨʘʷ ʦʙʣʘʩʪʴ ʥʘ ʨʠʩ. 5.10) ʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ (ʙʝ-

ʣʘʷ ʦʙʣʘʩʪʴ ʥʘ ʈʠʩ. 5.10). P -ʛʨʘʥʠʯʥʘʷ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

( ) \
P

Bn X PX PX= . 

P -ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʪʝʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦ-

ʨʳʝ ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʧʨʠʥʘʜʣʝʞʘʪ ʤʥʦʞʝʩʪʚʫ X, ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

( ) \
P

Neg X U PX= . 

ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʛʨʘʥʠʯʥʳʤʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʙʫʜʫʪ 

ʷʚʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʤʥʦʞʝʩʪʚʘ: 

{ }4 5( ) ( ) ,L TC C
Bn X Bn X x x= = ; 

( )KC
Bn X =Å; 

{ }2 3 8 9 10( ) , , , ,LC
Neg X x x x x x= ; 

{ }1 3 4 5 6 7 8( ) , , , , , ,KC
Neg X x x x x x x x= ; 

{ }1 2 6 7 9 10( ) , , , , ,TC
Neg X x x x x x x= . 

ɼʣʷ ʦʮʝʥʢʠ çʩʪʝʧʝʥʠ ʧʨʠʙʣʠʞʝʥʥʦʩʪʠè ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʦʙʲʝʢʪʦʚ ʚʚʦʜʷʪ 3 ʤʝʨʳ: 

1  ʄʝʨʘ ʪʦʯʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (P -ʪʦʯʥʦʩʪʴ) ʤʥʦʞʝʩʪʚʘ: 

( )

( )
card

ɛ ( )
card

P

PX
X

PX
= , 

ʛʜʝ ()cardÖ ʦʙʦʟʥʘʯʘʝʪ ʤʝʨʫ ʤʥʦʞʝʩʪʚʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ ʤʦʱʥʦʩʪʴ). 

2  ʄʝʨʘ ʪʦʯʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (P -ʪʦʯʥʦʩʪʴ) ʩʝʤʝʡʩʪʚʘ ʤʥʦʞʝʩʪʚ: 

( )

( )

( )

( )

cardcard
( )

card card

i
i

i

P

i i

i

PXPX
X

PX PX
b

Ç
= =

Ç

ä

ä
, 

ʛʜʝ Xi ï ʤʥʦʞʝʩʪʚʦ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʩʝʤʝʡʩʪʚʘ ʤʥʦʞʝʩʪʚ X (X={Xi}) ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ U (XṖU). 

3  ʄʝʨʘ ʢʘʯʝʩʪʚʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (P -ʢʘʯʝʩʪʚʦ) ʩʝʤʝʡʩʪʚʘ ʤʥʦʞʝʩʪʚ: 
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( )
()

card
( )

card

i

P

PX
X

U
g

Ç
= . 

ɺʳʯʠʩʣʠʤ ʤʝʨʳ ʧʨʠʙʣʠʞʝʥʥʦʩʪʠ ʜʣʷ ʧʨʠʤʝʨʘ ʩ ʘʚʪʦʤʦʙʠʣʷʤʠ: 
3

ɛ ( ) 0,6
5

Lʉ
X = = , 

3
ɛ ( ) 1

3
KP

X = =, 

2
ɛ ( ) 0,5

4
TP

X = = , 

3 3 2 2
( )

5 3 4 3ʉ
Xb

+ +
= =
+ +

, 

3 3 2
( ) 0,8

10ʉ
Xg

+ +
= = . 

 

5.2 ɸʥʘʣʠʟ ʪʘʙʣʠʮ ʨʝʰʝʥʠʡ 

 

ɺʘʞʥʳʤ ʢʘʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʚʟʘʠ-

ʤʦʟʘʚʠʩʠʤʦʩʪʠ ʘʪʨʠʙʫʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʢʘ-

ʯʝʩʪʚʫ ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʦ ʨʝʰʠʪʴ ʜʚʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʫʱʥʦʩʪʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʯʘʣʝ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʳ, ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʥʘʙʦʨʘ ʘʪʨʠʙʫʪʦʚ ʦʙʲʝʢʪʘ ʜʣʷ ʝʛʦ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʠʩʘʥʠʷ.  

ʉʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʥʦʞʝʩʪʚʘ ʘʪʨʠʙʫʪʦʚ P2 ʦʪ ʤʥʦʞʝʩʪʚʘ ʘʪʨʠʙʫ-

ʪʦʚ P1 (P1, P2 Ṗ Q) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʝʨʝʟ ʤʝʨʫ ʢʘʯʝʩʪʚʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

1

*

2( )
P

k Pg= . 

ɽʩʣʠ k = 1, ʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ. ɺ ʦʙʨʘʪʥʦʤ ʩʣʫʯʘʝ (k < 1) 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʥʝʧʦʣʥʦʡ. 

ɽʩʣʠ ʥʘʡʪʠ ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʰʘʶʱʠʭ ʘʪʨʠʙʫʪʦʚ D ʦʪ ʫʩʣʦʚ-

ʥʳʭ ʘʪʨʠʙʫʪʦʚ C, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʪʘʙ-

ʣʠʮʳ ʨʝʰʝʥʠʡ. ɻʦʚʦʨʷʪ, ʝʩʣʠ ( ) 1
ʉ

Dg =, ʪʦ ʪʘʙʣʠʮʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ (ʘ ʝʝ ʧʨʘʚʠʣʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ), ʪ.ʝ. ʠʟ ʨʘʚʝʥʩʪʚʘ ʫʩʣʦʚʥʳʭ 

ʘʪʨʠʙʫʪʦʚ ʩʣʝʜʫʝʪ ʨʘʚʝʥʩʪʚʦ ʝʝ ʨʝʰʘʶʱʠʭ ʘʪʨʠʙʫʪʦʚ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʪʘʙʣʠʮʘ ʷʚʣʷʝʪʩʷ ʧʣʦʭʦ ʦʧʨʝʜʝʣʝʥʥʦʡ, ʘ ʧʘʨʘ ʧʨʘʚʠʣ, ʜʣʷ ʢʦʪʦʨʳʭ ʣʝʚʳʝ 

ʯʘʩʪʠ ʨʘʚʥʳ, ʘ ʧʨʘʚʳʝ ʨʘʟʣʠʯʥʳ, ʥʘʟʳʚʘʶʪʩʷ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ. 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʭʦʨʦʰʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʘʙʣʠʮʘ ʨʝʰʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

( )ʇ,ʇ , [1, ], : ( , ) ( , ) ( , ) ( , )i j i j i ji j N i j c C f x c f x c d D f x d f x d" Í ¸ " Í = " Í = , 

ʛʜʝ ʇi, ʇj ï ʧʘʨʘ ʨʘʟʣʠʯʥʳʭ ʧʨʘʚʠʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʪʘʙʣʠʮʫ ʨʝʰʝʥʠʡ, 

N ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɸʥʘʣʦʛʠʯʥʦ, ʧʣʦʭʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ: 

( )ʇ,ʇ , [1, ], : ( , ) ( , ) ( , ) ( , )i j i j i ji j N i j c C f x c f x c d D f x d f x d$ Í ¸ " Í = $ Í ¸ . 

ʇʣʦʭʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʘʙʣʠʮʫ ʨʝʰʝʥʠʡ ʤʦʞʥʦ çʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʪʴè 

ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 
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1 ʀʩʢʣʶʯʠʪʴ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʧʨʘʚʠʣʘ. 

2 ʈʘʩʰʠʨʠʪʴ ʤʥʦʞʝʩʪʚʦ ʫʩʣʦʚʥʳʭ ʘʪʨʠʙʫʪʦʚ. 

ʀʩʩʣʝʜʫʝʤ ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʰʘʶʱʠʭ ʘʪʨʠʙʫʪʦʚ D ʦʪ ʫʩʣʦʚ-

ʥʳʭ ʘʪʨʠʙʫʪʦʚ C ʜʣʷ ʧʨʠʤʝʨʘ ʩ ʘʚʪʦʤʦʙʠʣʷʤʠ. 

ʉʝʤʝʡʩʪʚʦ ʢʣʘʩʩʦʚ ʘʙʩʪʨʘʢʮʠʠ ʦʪʥʦʰʝʥʠʷ D-ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʴ ʦʙʲʝʜʠʥʝʥʠʝ ʤʥʦʞʝʩʪʚ XL, XK, XT (ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʪʠʭ ʤʥʦ-

ʞʝʩʪʚ), ʪ.ʝ.: 

{ }* , ,L K TD X X X= . 

ʇʦʵʪʦʤʫ C -ʥʠʞʥʷʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʤʥʦʞʝʩʪʚʘ D*
 ʙʫʜʝʪ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʚ ʚʠʜʝ ʦʙʲʝʜʠʥʝʥʠʷ LCX , KCX , TCX : 

{ }*

1 2 3 6 7 8 9 10, , , , , , ,D x x x x x x x x= , 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʰʘʶʱʠʭ ʘʪʨʠʙʫʪʦʚ ʦʪ 

ʫʩʣʦʚʥʳʭ: 
*

* ( ) 8
( )

( ) 10ʉ

card D
k D

card U
g= = =. 

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʘʙʣʠʮʘ ʨʝʰʝʥʠʡ 

ʧʣʦʭʦ ʦʧʨʝʜʝʣʝʥʘ, ʪ.ʝ. ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʞʝʩʪʚʘ ʫʩʣʦʚʥʳʭ ʘʪʨʠʙʫʪʦʚ ʥʝ 

ʚʩʝʛʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʜʥʦʟʥʘʯʥʳʡ ʚʳʚʦʜ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʢ 

ʤʥʦʞʝʩʪʚʘʤ XL, XK, XT, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʢʣʘʩʩʳ ʘʙʩʪʨʘʢʮʠʠ ʦʪʥʦʰʝʥʠʷ D-

ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ. 

ʇʨʠ ʠʩʢʣʶʯʝʥʠʠ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ 

ʧʨʘʚʠʣʘʤʠ (x4 ʠ x5) ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʪʘʙʣʠʮʘ ʩʪʘʥʝʪ ʭʦʨʦʰʦ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ: 

{ } *

4 5 1 2 3 6 7 8 9 10/ { , } , , , , , , ,U U x x x x x x x x x x D= = =. 

ʆʜʥʘʢʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ. 

ɺʝʜʴ ʚʣʘʜʝʣʝʮ ʘʚʪʦʩʘʣʦʥʘ ʥʝ ʩʤʦʞʝʪ ʫʙʨʘʪʴ ʜʚʘ ʘʚʪʦʤʦʙʠʣʷ ʠʟ ʧʨʦʜʘʞʠ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʩʧʦʩʦʙ ʨʘʩʰʠʨʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʘʪʨʠʙʫ-

ʪʦʚ-ʫʩʣʦʚʠʡ (ʪʘʙ. 5.2). 

 

ʊʘʙʣʠʮʘ 5.2   

ʍʦʨʦʰʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʘʙʣʠʮʘ ʩʚʝʜʝʥʠʡ ʚʣʘʜʝʣʴʮʘ ʘʚʪʦʩʘʣʦʥʘ 

ʆʙʲ-

ʝʢʪ, 

U 

ʂʦʣʠʯʝ-

ʩʪʚʦ 

ʜʚʝʨʝʡ, 

c1 

ʄʦʱʥʦʩʪʴ 

ʜʚʠʛʘ-

ʪʝʣʷ, c2 

ʎʚʝʪ, 

c3 

ʊʦʧ-

ʣʠʚʦ, 

c4 

ʆʙ-

ʰʠʚʢʘ, 

ʩ5 

ʄʦʣ-

ʜʠʥʛʠ, 

ʩ6 

ʄʘʨʢʘ, 

d1 

x1 2 60 ɹʝʣʳʡ ɹʝʥʟʠʥ ʊʢʘʥʴ ʉʪʘʣʴ ʃʘʜʘ 

x2 2 100 ʏʝʨ-

ʥʳʡ 

ɼʠʟ-

ʪʦʧ-

ʣʠʚʦ 

ʊʢʘʥʴ ʉʪʘʣʴ ʂʠʘ 

x3 2 200 ʏʝʨ-

ʥʳʡ 

ɹʝʥʟʠʥ ʂʦʞʘ ɸʣʶ-

ʤʠʥʠʡ 

ʊʦʡʦʪʘ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 5.2 

x4 2 200 ʂʨʘʩ-

ʥʳʡ 

ɹʝʥʟʠʥ ʂʦʞʘ ɸʣʶ-

ʤʠʥʠʡ 

ʊʦʡʦʪʘ 

x5 2 200 ʂʨʘʩ-

ʥʳʡ 

ɹʝʥʟʠʥ ʊʢʘʥʴ ʉʪʘʣʴ ʃʘʜʘ 

x6 3 100 ʂʨʘʩ-

ʥʳʡ 

ɼʠʟ-

ʪʦʧ-

ʣʠʚʦ 

ʂʦʞʘ ʉʪʘʣʴ ʃʘʜʘ 

x7 3 100 ʂʨʘʩ-

ʥʳʡ 

ɻʘʟ ʊʢʘʥʴ ʉʪʘʣʴ ʃʘʜʘ 

x8 3 200 ʏʝʨ-

ʥʳʡ 

ɹʝʥʟʠʥ ʂʦʞʘ ɸʣʶ-

ʤʠʥʠʡ 

ʊʦʡʦʪʘ 

x9 4 100 ɹʝʣʳʡ ɻʘʟ ʊʢʘʥʴ ʉʪʘʣʴ ʂʠʘ 

x10 4 100 ɹʝʣʳʡ ɼʠʟ-

ʪʦʧ-

ʣʠʚʦ 

ʊʢʘʥʴ ɸʣʶ-

ʤʠʥʠʡ 

ʂʠʘ 

 

ɺ ʨʘʩʰʠʨʝʥʥʦʡ ʪʘʙʣʠʮʝ ʨʝʰʝʥʠʡ ʩʝʤʝʡʩʪʚʦ ʢʣʘʩʩʦʚ ʘʙʩʪʨʘʢʮʠʠ ʦʪ-

ʥʦʰʝʥʠʷ C-ʥʝʨʘʟʣʠʯʠʤʦʩʪʠ ʧʨʠʤʝʪ ʚʠʜ: 

{ }*

1 2 3 4 5 6 7 8 9 10{ },{ },{ },{ },{ },{ },{ },{ },{ },{ }C x x x x x x x x x x= , 

ʊ 

ʦ ʝʩʪʴ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʠʤʝʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʘʪʨʠ-

ʙʫʪʦʚ. 

C-ʥʠʞʥʠʝ ʠ C-ʚʝʨʭʥʠʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʝʤʝʡʩʪʚʘ ʤʥʦʞʝʩʪʚ D* ʙʫʜʫʪ 

ʩʦʚʧʘʜʘʪʴ: 

{ }1 5 6 7, , ,L LCX CX x x x x= = , 

{ }2 9 10, ,K KCX CX x x x= = , 

{ }3 4 8, ,T TCX CX x x x= = . 

ʅʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ C -ʪʦʯʥʦʩʪʴ ʠ C -ʢʘʯʝʩʪʚʦ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʝʤʝʡʩʪʚʘ ʤʥʦʞʝʩʪʚ D* ʙʫʜʫʪ ʨʘʚʥʳ ʝʜʠʥʠʮʝ, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʘʙʣʠʮʝ ʨʝʰʝʥʠʡ. 

ʉʦʟʜʘʥʠʝ ʭʦʨʦʰʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʘʙʣʠʮʳ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʰʝ-

ʥʠʶ ʟʘʜʘʯʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʙʦʨʘ ʘʪʨʠʙʫʪʦʚ ʩʥʠʟʫ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʪʦʨʦʡ ʟʘ-

ʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʠʟʣʠʰʥʝʛʦ ʘʪʨʠʙʫʪʘ-ʫʩʣʦʚʠʷ. 

ɸʪʨʠʙʫʪ ʩ ɴ ʉ ʷʚʣʷʝʪʩʷ ʠʟʣʠʰʥʠʤ, ʝʩʣʠ ʜʣʷ ʉ1 = ʉ\{ʩ} ʚʳʧʦʣʥʷʝʪʩʷ 

ʨʘʚʝʥʩʪʚʦ ʉ1
* = ʉ*. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʘʪʨʠʙʫʪ ʥʘʟʳʚʘʝʪʩʷ ʥʝʫʩʪʨʘʥʠʤʳʤ. 

ʄʥʦʞʝʩʪʚʦ ʥʝʫʩʪʨʘʥʠʤʳʭ ʘʪʨʠʙʫʪʦʚ ʠʟ ʉ ʥʘʟʳʚʘʝʪʩʷ ʷʜʨʦʤ ʉ: 

{ }* *( ) : ' , ' \{ }COREʉ ʩ ʉ ʉ ʉ ʉ ʉ ʩ= Í ¸ = . 

ɺʳʯʠʩʣʠʤ ʥʝʫʩʪʨʘʥʠʤʳʝ ʵʣʝʤʝʥʪʳ ʠ ʷʜʨʦ ʠʟ ʪʘʙʣ. 5.2. ʇʨʦʚʝʨʠʤ ʚʳ-

ʧʦʣʥʠʤʦʩʪʴ ʨʘʚʝʥʩʪʚʘ ʉ1
*=ʉ* (ʉ1 = ʉ\{ʩ})  ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʣʦʚʥʦʛʦ ʘʪʨʠʙʫʪʘ 

ʩi (i = [1;6]): 
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( ) { }
* *

1 1 2 3 8 4 5 6 7 9 10\{c } { },{ },{ , },{ },{ },{ },{ },{ },{ }C x x x x x x x x x x ʉ= ¸ ; 

( ) { }
* *

2 1 2 3 4 5 6 7 8 9 10\{c } { },{ },{ },{ },{ },{ },{ },{ },{ },{ }C x x x x x x x x x x ʉ= = ; 

( ) { }
* *

3 1 2 3 4 5 6 7 8 9 10\{c } { },{ },{ , },{ },{ },{ },{ },{ },{ }C x x x x x x x x x x ʉ= ¸ ; 

( ) { }
* *

4 1 2 3 4 5 6 7 8 9 10\{c } { },{ },{ },{ },{ },{ },{ },{ },{ },{ }C x x x x x x x x x x ʉ= = ; 

( ) { }
* *

5 1 2 3 4 5 6 7 8 9 10\{c } { },{ },{ },{ },{ },{ },{ },{ },{ },{ }C x x x x x x x x x x ʉ= = ; 

( ) { }
* *

6 1 2 3 4 5 6 7 8 9 10\{c } { },{ },{ },{ },{ },{ },{ },{ },{ },{ }C x x x x x x x x x x ʉ= = ;  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

{ }1 3( ) ,COREʉ ʩ c= . 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ çʥʝʫʩʪʨʘʥʠʤʦʩʪʠè ʘʪʨʠʙʫʪʘ-ʫʩʣʦʚʠʷ c (ʠʣʠ 

ʤʥʦʞʝʩʪʚʘ ʘʪʨʠʙʫʪʦʚ-ʫʩʣʦʚʠʡ ʉ1) ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʪʨʠʙʫʪʦʚ-ʨʝʰʝʥʠʡ ʠʩ-

ʧʦʣʴʟʫʶʪ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ: 

2

* *

( , ) 1 *

( ) ( )
( )

( )

C C

C D

C

D D
C

D

g g
s

g

-
= , 

ʛʜʝ   C2 = C\C1. 

ɼʣʷ ʧʨʠʤʝʨʘ ʩ ʘʚʪʦʤʦʙʠʣʷʤʠ ʧʨʠ C1 = { c1} ʧʦʣʫʯʘʝʤ ( , ) 1({ }) 1C D cs = . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, c1 ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʝʩʫʱʝʩʪʚʝʥ-

ʥʳʤ ʠ ʝʛʦ ʠʩʢʣʶʯʝʥʠʝ ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ 

ʢʘʢ ʤʝʨʫ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠʙʣʠʞʝʥʠʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʢʨʘʱʝʥʠʷ ʤʥʦ-

ʞʝʩʪʚʘ ʫʩʣʦʚʥʳʭ ʘʪʨʠʙʫʪʦʚ ʥʘ ʤʥʦʞʝʩʪʚʦ Cô. ʇʨʠ ( , )( ') 0C D Cs = ʤʦʞʥʦ ʠʩ-

ʢʣʶʯʠʪʴ ʉô ʠʟ ʤʥʦʞʝʩʪʚʘ ʘʪʨʠʙʫʪʦʚ-ʫʩʣʦʚʠʡ ʙʝʟ ʫʱʝʨʙʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʩʝʤʝʡʩʪʚʘ ʤʥʦʞʝʩʪʚ D*. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʧʦ ʪʝʦʨʠʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ 

ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

1  ʇʨʠʙʣʠʞʝʥʥʳʝ ʤʥʦʞʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʦʥʷʪʠʝ 
ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ ʦʜʥʠʤ ʠʟ ʅɽ-ʬʘʢʪʦʨʦʚ; 

2  ʇʨʠʙʣʠʞʝʥʥʳʝ ʤʥʦʞʝʩʪʚʘ ʧʦʤʦʛʘʶʪ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʘʟʳ ʟʥʘ-
ʥʠʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʧʘʨ ʧʨʘʚʠʣ; 

3  ʇʨʠʙʣʠʞʝʥʥʳʝ ʤʥʦʞʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʙʦʨ ʘʪʨʠʙʫ-
ʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʢʣʶʯʝʚʳʤʠ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ; 

4  ʇʨʠʙʣʠʞʝʥʥʳʝ ʤʥʦʞʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ-
ʙʣʠʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʲʝʢʪʦʚ ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʘʪʨʠʙʫʪʦʚ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [23]. ɼʣʷ ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʯʠ-

ʪʘʪʝʣʝʡ ʠʤʝʝʪʩʷ ʙʝʩʧʣʘʪʥʦʝ ʜʣʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʆ ʥʘ 

ʙʘʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʥʦʞʝʩʪʚ [24]. 
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ɻʃɸɺɸ 6. ʀʉʂʋʉʉʊɺɽʅʅʓɽ ʅɽʁʈʆʅʅʓɽ ʉɽʊʀ 

 

6.1 ɿʘʨʦʞʜʝʥʠʝ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʢʦʤʧʴʶʪʝʨʘ ʷʚʣʷ-

ʝʪʩʷ ʅʝʡʤʘʥʦʚʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. ʆʜʥʘʢʦ ʥʘʨʷʜʫ ʩ ʥʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠ-

ʨʘʝʪ ʝʱʝ ʦʜʥʘ ʩʭʝʤʘ. ʈʝʯʴ ʠʜʝʪ ʦ ʥʝʡʨʦʩʝʪʝʚʳʭ ʠ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʷʭ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʀʅʉ) ï ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦ ʦʙʨʘʟʫ ʠ ʧʦʜʦʙʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ [1]. ʇʦ-

ʵʪʦʤʫ, ʧʨʝʞʜʝ ʯʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʝʦʨʠʶ ʀʅʉ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʦʩ-

ʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ.        

ɺ ʪʘʙʣ. 6.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʚʦʡʩʪʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ (ʤʘ-

ʰʠʥʳ ʬʦʥ ʅʝʡʤʘʥʘ) ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʜʦʢʘʟʳʚʘʶʱʝʝ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʥʘʧʨʘʚʣʝʥʠʷ ʀʅʉ ʠ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʠʭ ʥʘʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʤʠ ʤʘʰʠʥʘʤʠ. 

 

ʊʘʙʣʠʮʘ 6.1 

ʉʨʘʚʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ 

ʇʘʨʘʤʝʪʨ ʄʘʰʠʥʘ ʬʦʥ               

ʅʝʡʤʘʥʘ 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ 

ʇʨʦʮʝʩʩʦʨ 

ʉʣʦʞʥʳʡ ʇʨʦʩʪʦʡ 

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʅʠʟʢʦʩʢʦʨʦʩʪʥʦʡ 

ʆʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʇʘʤʷʪʴ 

ʆʪʜʝʣʝʥʘ ʦʪ ʧʨʦʮʝʩ-

ʩʦʨʘ 

ʀʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʧʨʦ-

ʮʝʩʩʦʨ 

ʃʦʢʘʣʠʟʦʚʘʥʥʘʷ ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ɸʜʨʝʩʘʮʠʷ ʥʝ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ 

ɸʜʨʝʩʘʮʠʷ ʧʦ ʩʦʜʝʨ-

ʞʘʥʠʶ 

ɺʳʯʠʩʣʝʥʠʷ 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʇʘʨʘʣʣʝʣʴʥʳʝ 

ʇʦ ʭʨʘʥʠʤʳʤ ʧʨʦ-

ʛʨʘʤʤʘʤ 

ʇʦ ʩʘʤʦʦʙʫʯʘʶʱʠʤʩʷ 

ʧʨʦʛʨʘʤʤʘʤ 

ʅʘʜʝʞʥʦʩʪʴ ɺʳʩʦʢʘʷ ʫʷʟʚʠʤʦʩʪʴ ɾʠʚʫʯʝʩʪʴ 

ʉʨʝʜʘ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ 

ʉʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʇʣʦʭʦ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʉʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʥʘʷ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

 

ʄʦʟʛ ï ʩʘʤʘʷ ʩʣʦʞʥʘʷ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʘʤʘʷ ʢʨʫʧʥʘʷ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʘʞʥʘʷ ʯʘʩʪʴ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʪʝʯʝʥʠʝ 

ʤʥʦʛʠʭ ʣʝʪ ʫʯʝʥʳʝ ʧʳʪʘʶʪʩʷ ʫʟʥʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʩʧʦʩʦʙ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʤʦʟʛʘ [2]. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʤʦʟʛ ʦʩʪʘʝʪʩʷ ʟʘʭʚʘʪʳʚʘʶʱʝʡ, ʥʦ ʥʝ 

ʜʦ ʢʦʥʮʘ ʨʝʰʝʥʥʦʡ ʟʘʛʘʜʢʦʡ. ʄʦʟʛ ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʦʛʦ ʠ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʉʝʨʦʝ ʚʝʱʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʣ ʥʝʡʨʦʥʦʚ (ʠʣʠ ʩʦʤ), 
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ʘ ʙʝʣʦʝ ï ʥʝʨʚʥʳʝ ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪ. ʇʦʤʠʤʦ ʪʝʣʘ ʥʝʡʨʦʥ ʚʢʣʶ-

ʯʘʝʪ ʜʝʥʜʨʠʪʳ ʠ ʘʢʩʦʥ. 

ʅʝʡʨʦʥ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʯʝʨʝʟ ʩʚʦʠ ʜʝʥʜʨʠʪʳ, ʘʢʢʫʤʫʣʠʨʫʝʪ 

ʝʝ ʚ ʩʦʤʝ ʠ ʧʝʨʝʜʘʝʪ ʠʭ ʜʘʣʴʰʝ ʯʝʨʝʟ ʘʢʩʦʥ, ʢʦʪʦʨʳʡ ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʥʘ ʩʠ-

ʥʘʧʩʳ ï ʥʝʨʚʥʳʝ ʥʠʪʠ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪ ʥʝʡʨʦʥʳ ʤʝʞʜʫ ʩʦʙʦʡ (ʨʠʩ. 

6.1).  

 

 
ʈʠʩ. 6.1. ʄʦʜʝʣʴ ʥʝʡʨʦʥʘ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ 

 

ʅʘʰ ʤʦʟʛ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 1011 ʥʝʡʨʦʥʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ 

ʩ ʪʳʩʷʯʘʤʠ ʠʣʠ ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ ʜʨʫʛʠʭ ʥʝʡʨʦʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʣʦ-

ʛʠʯʝʩʢʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʦʜʝʨʞʠʪ ʜʦ 1015 ʚʟʘʠʤʦʩʚʷʟʝʡ. 

ʂʘʞʜʳʡ ʥʝʡʨʦʥ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʜʚʫʭ ʩʦʩʪʦʷʥʠʷʭ ï ʚʦʟʙʫʞʜʝʥ-

ʥʦʤ (ʘʢʪʠʚʥʦʤ) ʠ ʥʝʚʦʟʙʫʞʜʝʥʥʦʤ (ʥʝʘʢʪʠʚʥʦʤ). ɺ ʚʦʟʙʫʞʜʝʥʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʥʝʡʨʦʥ ʧʝʨʝʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶ-

ʱʠʭ ʢ ʥʝʤʫ ʦʪ ʜʨʫʛʠʭ ʥʝʡʨʦʥʦʚ ʯʝʨʝʟ ʩʠʥʘʧʩʳ, ʢʦʛʜʘ ʵʪʠ ʩʠʛʥʘʣʳ ʩʪʘʥʦ-

ʚʷʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤʠ (ʠʣʠ ʙʦʣʴʰʝ ʥʝʢʦʪʦʨʦʛʦ ʧʦʨʦʛʘ). ɺ ʧʨʦʮʝʩʩʝ 

ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʡʨʦʥʘ ʩʠʥʘʧʩʳ ʚʳʜʝʣʷʶʪ ʚʝʱʝʩʪʚʦ (ʥʝʡʨʦʤʝʜʠʘʪʦʨ), ʢʦʪʦ-

ʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʙʫʞʜʝʥʠʶ ʠʣʠ ʟʘʪʦʨʤʘʞʠʚʘʝʪ ʝʛʦ. 

ɺ ʚʦʟʙʫʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝʡʨʦʥ ʩʘʤ ʧʦʩʳʣʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛ-

ʥʘʣ, ʢʦʪʦʨʳʡ ʣʠʙʦ ʠʜʝʪ ʢ ʩʣʝʜʫʶʱʝʤʫ ʥʝʡʨʦʥʫ, ʣʠʙʦ ʚʝʜʝʪ ʢ ʘʢʪʠʚʘʮʠʠ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ (ʩʦʢʨʘʱʝʥʠʶ ʤʳʰʮʳ, ʧʦʷʚʣʝʥʠʶ ʟʨʠʪʝʣʴʥʦʛʦ ʦʙ-

ʨʘʟʘ, ʚʦʩʧʨʠʷʪʠʶ ʟʚʫʢʘ, ʠ ʪ.ʜ.). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʩ ʚʦʟʨʘʩʪʦʤ ʫ ʯʝʣʦʚʝʢʘ ʥʝ ʤʝʥʷ-

ʝʪʩʷ. ʇʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʩʦʜʝʨʞʘʪ ʤʦʟʛ ʫʯʝʥʦʛʦ, 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʜʝʷʪʝʣʷ ʠ ʩʧʦʨʪʩʤʝʥʘ. ʆʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʩʠʣʝ ʩʠʥʘʧʪʠʯʝ-

ʩʢʠʭ ʩʚʷʟʝʡ, ʪ.ʝ. ʚ ʚʝʣʠʯʠʥʝ ʧʨʦʚʦʜʠʤʦʩʪʝʡ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʩʫʱʝʩʪʚʫʝʪ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪʩʷ 

ʚ ʤʦʟʛʝ, ʟʘʢʦʜʠʨʦʚʘʥʘ ʚ ʚʠʜʝ ʩʠʣ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʇʦʣʫʯʘʝʪʩʷ, ʤʦʟʛ 

ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ʟʥʘʯʝʥʠʡ ʩʠʣ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 

ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩʦʩʪʦʠʪ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʩʦʜʝʨ-

ʞʠʤʦʛʦ ʵʪʦʡ ʤʘʪʨʠʮʳ. 
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6.2 ʇʨʦʩʪʝʡʰʠʝ ʧʝʨʮʝʧʪʨʦʥʳ ʠ ʩʧʦʩʦʙʳ ʠʭ ʦʙʫʯʝʥʠʷ 

 

ʇʝʨʚʦʡ ʨʘʙʦʪʦʡ, ʷʚʠʚʰʝʡʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʩʝʛʦʜʥʷʰ-

ʥʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ 

ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʷʚʣʷʝʪʩʷ ʦʧʫʙʣʠʢʦ-

ʚʘʥʥʘʷ ʚ 1943 ʛʦʜʫ ʩʪʘʪʴʷ ʋʦʨʨʝʥʘ ʄʘʢ-ʂʘʣʦʢʘ ʠ ʋʦʣʪʝʨʘ ʇʠʪʪʩʘ [25]. ɽʝ 

ʘʚʪʦʨʳ ʚʳʜʚʠʥʫʣʠ ʛʠʧʦʪʝʟʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ ï ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦ-

ʨʦʝ ʤʦʜʝʣʠʨʫʝʪ ʥʝʡʨʦʥ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʥʝʡʨʦʥ ʧʦʜʦʙʥʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʭʦʜʦʚ ʠ ʦʜʠʥ ʚʳʭʦʜ (ʨʠʩ. 6.2). 

 

 
ʈʠʩ. 6.2. ʄʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ 

ʅʘ ʚʭʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ ʧʦʩʪʫʧʘʶʪ ʚʭʦʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 

xi, ʢʦʪʦʨʳʝ ʩʫʤʤʠʨʫʶʪʩʷ, ʫʤʥʦʞʘʷʩʴ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

wi. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʣʝ ʥʝʡʨʦʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚʟʚʝʰʝʥʥʘʷ ʩʫʤʤʘ: 

0

n

i i

i

u w x
=

=ä .                                              (1) 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʥʝʡʨʦʥʘ y ʧʨʠʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ï ʥʫʣʴ 

ʠʣʠ ʝʜʠʥʠʮʫ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʧʦʨʦʛʦʚʦʡ ʬʫʥʢʮʠʠ 

(ʬʫʥʢʮʠʠ ʍʝʚʠʩʘʡʜʘ) [26]: 
1,  ʝʩʣʠ 0

( )
0,  ʝʩʣʠ 0

u
y f u

u

²ë
= =ì

<í
.                                       (2) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʥʝʡʨʦʥ, ʢʘʢ ʠ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʪʦʪʠʧ, ʩʫʱʝʩʪʚʫʝʪ ʚ ʜʚʫʭ ʩʦʩʪʦʷʥʠʷʭ. ʃʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ f(u) ʧʨʠ-

ʥʷʪʦ ʥʘʟʳʚʘʪʴ ʬʫʥʢʮʠʝʡ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʘ. ɻʨʘʬʠʯʝʩʢʠ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘ-

ʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 6.3. 

 

 
ʈʠʩ. 6.3. ʉʪʫʧʝʥʯʘʪʘʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʘ 

 

ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ wi (i = 1,2,..n, n ï ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʩʠʛʥʘ-

ʣʦʚ) ʠʤʠʪʠʨʫʶʪ ʥʝʡʨʦʤʝʜʠʘʪʦʨʳ (ʩʠʣʫ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ), ʘ ʚʝʩʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ w0 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʛ (ʦʙʦʟʥʘʯʘʝʤʳʡ ʪʘʢʞʝ ç-ɗè), ʢʦ-

ʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʥʘ çʜʦʩʪʘʪʦʯʥʦʩʪʴè ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ xj, ʦ ʢʦʪʦʨʦʡ ʙʳʣʦ 
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ʫʧʦʤʷʥʫʪʦ ʧʨʠ ʦʧʠʩʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʥʝʡʨʦʥʝ ʚʩʝʛʜʘ x0 = 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʠʯʝʩʢʠ, ʬʫʥʢ-

ʮʠʷ ʘʢʪʠʚʘʮʠʠ (2) ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ: 
1,  ʝʩʣʠ ɗ

( )
0,  ʝʩʣʠ ɗ

S
f S

S

²ë
=ì

<í
,                                              (3) 

ʛʜʝ
1

n

i i

i

S w x
=

=ä  ï ʚʟʚʝʰʝʥʥʘʷ ʩʫʤʤʘ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʧʦ ʩʠʥʘʧʪʠʯʝ-

ʩʢʠʤ ʩʚʷʟʷʤ ʦʪ ʜʨʫʛʠʭ ʥʝʡʨʦʥʦʚ; 

ɗ = -w0 ï ʧʦʨʦʛ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝʡʨʦʥʘ
1. 

ɻʨʘʬʠʯʝʩʢʠ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 6.4. 

 

 

 
ʈʠʩ. 6.4. ʉʪʫʧʝʥʯʘʪʘʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʘ ʩ ʠʣʣʶʩʪʨʘʮʠʝʡ 

ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʥʝʡʨʦʥʘ ʄʘʢ-ʂʘʣʦʢʘ-ʇʠʪʪʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʣʠʥʝʡʥʳʡ ʧʦʨʦʛʦʚʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʨʠʩ. 6.5). 

 

 
ʈʠʩ. 6.5. ʈʘʩʰʠʨʝʥʥʘʷ ʩʭʝʤʘ ʥʝʡʨʦʥʘ ʄʘʢʢʘʣʦʢʘ-ʇʠʪʪʩʘ 

 

                                                           
1 ɗu S= - ʧʨʠʤ. ʘʚʪʦʨʘ 
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ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʨʝʘʣʠʟʘʮʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ ʙʳʣʠ ʣʦʛʠ-

ʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʊʘʢ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʥʝʡʨʦʥ, ʠʤʝʶʱʠʡ ʜʚʘ ʚʭʦʜʘ, ʧʦʟʚʦ-

ʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʦʧʝʨʘʮʠʶ ʢʦʥʲʶʥʢʮʠʠ ʠʣʠ ʜʠʟʲʶʥʢʮʠʠ (ʨʠʩ. 6.6). 

 
ʈʠʩ. 6.6. ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ 

 

ʇʦʤʠʤʦ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʝʡʨʦʥʘ, ʘ ʪʘʢʞʝ ʨʝʘ-

ʣʠʟʘʮʠʡ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʄʘʢ-ʂʘʣʦʢ ʠ ʇʠʪʪʩ ʚʳʜʚʠʥʫʣʠ ʛʠʧʦʪʝʟʫ ʦ 

ʪʦʤ, ʯʪʦ ʩʝʪʴ ʠʟ ʪʘʢʠʭ ʥʝʡʨʦʥʦʚ ʤʦʞʝʪ ʦʙʫʯʘʪʴʩʷ, ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʨʘʟʳ, 

ʦʙʦʙʱʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʪ.ʝ. ʦʥ ʩʧʦʩʦʙʥʘ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʤʦʟʛʘ. ʀʜʝʷ ʄʘʢ-ʂʘʣʦʢʘ-ʇʠʪʪʩʘ ʙʳʣʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ɼʦʥʘʣʴ-

ʜʦʤ ʍʵʙʙʦʤ ʠ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʘ ʌʨʝʥʢʦʤ ʈʦʟʝʥʙʣʘʪʪʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʦʣʫʯʠʣʩʷ ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʧʨʠ ʪʨʝʥʠʨʦʚʢʝ ʩʚʷʟʴ 

ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʟʘʧʦʤʠʥʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʩʣʘʙʝʚʘʝʪ 

ʧʨʠ ʦʰʠʙʢʘʭ ʠʣʠ ʨʝʜʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʩʚʷʟʢʠ ʥʝʡʨʦʥʦʚ. ʕʪʦʪ ʘʣ-

ʛʦʨʠʪʤ ʩʧʝʨʚʘ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʟʘʪʝʤ ʠ ʚ ʚʠʜʝ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ. ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ, 

ʥʘʟʚʘʥʥʦʝ ʧʝʨʮʝʧʪʨʦʥʦʤ (ʠʣʠ ʧʝʨʩʝʧʪʨʦʥʦʤ), ʧʦʟʚʦʣʠʣʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʫʢʚ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʟʘʜʘʯʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʮʠʬʨ ʥʘ ʯʝʪʥʳʝ ʠ ʥʝʯʝʪʥʳʝ. ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ ʤʘʪʨʠʮʫ ʠʟ 

12 ʬʦʪʦʵʣʝʤʝʥʪʦʚ, ʥʘ ʢʦʪʦʨʫʶ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʢʘʨʪʦʯʢʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʮʠʬʨʳ (ʨʠʩ. 6.7). ɽʩʣʠ ʥʘ ʬʦʪʦʵʣʝʤʝʥʪ ʧʦʧʘʜʘʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʬʨʘʛʤʝʥʪ 

ʮʠʬʨʳ, ʪʦ ʜʘʥʥʳʡ ʬʦʪʦʵʣʝʤʝʥʪ ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣ ʚ ʚʠʜʝ ʜʚʦʠʯʥʦʡ ʝʜʠ-

ʥʠʮʳ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʥʫʣʴ. ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʄʘʢ-ʂʘʣʦʢʘ-ʇʠʪʪʩʘ 

ʧʦʣʫʯʝʥʥʳʝ ʩʠʛʥʘʣʳ ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʢʦʪʦʨʳʝ ʠʟ-

ʥʘʯʘʣʴʥʦ ʟʘʜʘʶʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ) ʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʠ ʩʦ ʩʣʫʯʘʡʥʦ ʟʘʜʘʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʜʚʠʛʘ w0. ʎʝʣʴ ʦʙʫʯʝʥʠʷ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʙʳʣ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʝʩʣʠ ʥʘ ʢʘʨ-

ʪʦʯʢʝ ʠʟʦʙʨʘʞʝʥʘ ʯʝʪʥʘʷ ʮʠʬʨʘ, ʠ ʥʫʣʶ, ʝʩʣʠ ʮʠʬʨʘ ʥʝʯʝʪʥʘʷ. 
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ʈʠʩ. 6.7. ʇʝʨʮʝʧʪʨʦʥ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʱʠʡ ʮʠʬʨʳ ʥʘ ʯʝʪʥʳʝ                

ʠ ʥʝʯʝʪʥʳʝ 

 

ʕʪʘ ʮʝʣʴ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʠ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝʤ ʥʝʡʨʦʥʘ. ɽʩʣʠ, ʢ ʧʨʠ-

ʤʝʨʫ, ʥʘ ʚʭʦʜ ʧʝʨʮʝʧʪʨʦʥʘ ʧʨʝʜʲʷʚʣʝʥʘ ʢʘʨʪʦʯʢʘ ʩ ʮʠʬʨʦʡ 4 ʠ ʚʳʭʦʜʥʦʡ 

ʩʠʛʥʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʩʣʫʯʘʡʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʢʘ-

ʟʘʣʩʷ ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ, ʪʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚʝʩ ʥʝ ʥʫʞʥʦ, ʪʘʢ ʢʘʢ ʨʝʘʢʮʠʷ 

ʥʝʡʨʦʥʘ ʚʝʨʥʘʷ. ʆʜʥʘʢʦ, ʢʘʢ ʠ ʧʨʦʠʩʭʦʜʠʪ ʯʘʱʝ ʚʩʝʛʦ, ʝʩʣʠ y = 0, ʪʦ ʩʣʝ-

ʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʚʝʩʘ ʝʜʠʥʠʯʥʳʭ ʚʭʦʜʦʚ. ɸʥʘʣʦʛʠʯʥʦ ʩ ʥʝʯʝʪʥʳʤʠ ʮʠʬ-

ʨʘʤʠ: ʝʩʣʠ y = 1, ʪʦ ʩʣʝʜʫʝʪ ʫʤʝʥʴʰʠʪʴ ʚʝʩʘ. ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʧʨʝʜʣʦʞʝʥʠʷ 

ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʧʨʘʚʠʣʦʤ ʍʵʙʙʘ ʠ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʚ ʦʙʱʝʤ 

ʩʤʳʩʣʝ ʢʘʢ: 

1  ɽʩʣʠ ʩʠʛʥʘʣ ʥʝʡʨʦʥʘ ʥʝʚʝʨʝʥ ʠ ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠ-
ʯʠʪʴ ʚʝʩʘ ʪʝʭ ʚʭʦʜʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʙʳʣʘ ʧʦʜʘʥʘ ʝʜʠʥʠʮʘ. 

2  ɽʩʣʠ ʩʠʛʥʘʣ ʥʝʡʨʦʥʘ ʥʝʚʝʨʝʥ ʠ ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠ-
ʯʠʪʴ ʚʝʩʘ ʪʝʭ ʚʭʦʜʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʙʳʣʘ ʧʦʜʘʥʘ ʝʜʠʥʠʮʘ. 

ʇʨʘʚʠʣʘ ʍʵʙʙʘ ʥʘʧʦʤʠʥʘʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʤʝʪʦ-

ʜʦʤ ʧʦʦʱʨʝʥʠʷ-ʥʘʢʘʟʘʥʠʷ. ʇʦʵʪʦʤʫ, ʢʘʢ ʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʤʳʩʣʝ, ʪʘʢ ʠ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ, ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʪʝʨʘʮʠʦʥʥʳʤ ï ʟʘ ʢʦʥʝʯʥʦʝ 

ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ (ʧʦʧʳʪʦʢ, ʵʧʦʭ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʫʞʥʦʡ ʮʝʣʠ. ʀʪʝʨʘʮʠ-

ʦʥʥʳʡ ʘʣʛʦʨʠʪʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʟʘʜʘʯʠ ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʷ ʯʝʪʥʳʭ ʮʠʬʨ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ: 

1  ʇʦʜʘʪʴ ʦʯʝʨʝʜʥʦʡ ʦʙʨʘʟ ʠ ʚʳʯʠʩʣʠʪʴ ʚʳʭʦʜ ʧʝʨʮʝʧʪʨʦʥʘ y. 

2  ɽʩʣʠ ʚʳʭʦʜ ʧʨʘʚʠʣʴʥʳʡ, ʪʦ ʧʝʨʝʡʪʠ ʥʘ ʰʘʛ 1. 

3  ɽʩʣʠ ʚʳʭʦʜ ʥʝʧʨʘʚʠʣʴʥʳʡ, ʪʦ ʧʨʠʤʝʥʠʪʴ ʧʨʘʚʠʣʘ ʍʵʙʙʘ. ɺ ʩʘʤʦʤ 

ʧʨʦʩʪʝʡʰʝʤ ʠʩʧʦʣʥʝʥʠʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʝʩʘ ʟʜʝʩʴ ʤʦʞʝʪ ʙʳʪʴ wi= wi+1 

ʜʣʷ ʧʝʨʚʦʛʦ ʧʨʘʚʠʣʘ ʍʵʙʙʘ ʠ wi= wi-1 ʜʣʷ ʚʪʦʨʦʛʦ ʧʨʘʚʠʣʘ ʍʵʙʙʘ. 

4  ʇʝʨʝʡʪʠ ʥʘ ʰʘʛ 1 ʠʣʠ ʟʘʚʝʨʰʠʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. 
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ʇʨʘʚʠʣʘ ʍʵʙʙʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʙʦʣʝʝ ʦʙʱʝʡ ʬʦʨʤʝ. ɽʩʣʠ ʯʝʨʝʟ 

yô ʦʙʦʟʥʘʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʪʦ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘ-

ʮʠʠ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʞʝʣʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠ ʨʝʘʣʴ-

ʥʳʤ ʟʥʘʯʝʥʠʝʤ y ʚ ʚʠʜʝ ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 
Ů 'y y= -.                                                     (4) 

ʊʦʛʜʘ ʩʣʫʯʘʡ Ů = 0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʘʛʫ 2, ʩʣʫʯʘʡ Ů > 0 ï ʰʘʛʫ 3 ʩ ʚʳ-

ʧʦʣʥʝʥʠʝʤ ʫʩʣʦʚʠʷ ʧʝʨʚʦʛʦ ʧʨʘʚʠʣʘ ʍʵʙʙʘ, ʘ ʩʣʫʯʘʡ Ů < 0 ï ʰʘʛʫ 3 ʩ ʚʳ-

ʧʦʣʥʝʥʠʝʤ ʫʩʣʦʚʠʷ ʚʪʦʨʦʛʦ ʧʨʘʚʠʣʘ ʍʵʙʙʘ. 

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʜʝʠ ʍʵʙʙʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʝʩʦʚ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( 1) ( )i i iw t w t w+ = +D,                                           (5) 

ʛʜʝ ( 1)iw t+  ï ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ wi; 

       ( )iw t  ï ʧʨʝʞʥʝʝ ʟʥʘʯʝʥʠʝ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ wi; 

      iwD  ï ʟʥʘʯʝʥʠʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʣʷ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ wi, ʚʳʯʠʩ-

ʣʷʝʤʦʝ ʧʦ ʬʦʨʤʫʣʝ: 

i iw xeD = .                                                    (6) 

ʀʟʤʝʥʝʥʠʝ Ů ʦʪ wi ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʦʩʪʘʣʴʥʳʭ ʚʝʩʦʚ wj (j  ɸ [0,n], jÍi) ʚ ʦʙʱʝʤ ʩʤʳʩʣʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʨʠʩ. 6.8. 

 

 
ʈʠʩ. 6.8. ʏʘʩʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪ ʚʝʩʦʚʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ 

 

ɽʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʤʠʥʠʤʠʟʘʮʠʶ Ů. ɿʜʝʩʴ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ iwD  ʩʣʠʰʢʦʤ ʚʝ-

ʣʠʢʦ, ʯʪʦʙʳ çʟʘʩʢʦʯʠʪʴè ʚ ʛʣʦʙʘʣʴʥʳʡ ʤʠʥʠʤʫʤ. ʉ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ 

ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦ-

ʨʦʩʪʠ ʦʙʫʯʝʥʠʷ (ʠʣʠ ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʫʯʝʥʠʷ) Ŭ  ɸ[0,1], 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʚʝʣʠʯʠʥʦʡ ʢʦʨʨʝʢʮʠʠ ʚʝʩʦʚ: 

i iw xaeD = .                                                   (7) 
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ɸʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʦʚ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ (4), (5), (7) ʠʟʚʝ-

ʩʪʝʥ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʜʝʣʴʪʘ-ʧʨʘʚʠʣʦè. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʘʣʛʦʨʠʪʤʳ ʦʙʫʯʝ-

ʥʠʷ ʧʝʨʮʝʧʪʨʦʥʦʚ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʝʣʴʪʘ-ʧʨʘʚʠʣʘ. 

ʈʠʩ.6.9 ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʭʝʤʫ ʧʝʨʮʝʧʪʨʦʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʫʢʚ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʮʝʧʪʨʦʥʘ, ʧʨʠʚʝ-

ʜʝʥʥʦʛʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ, ʪʘʢʦʡ ʧʝʨʮʝʧʪʨʦʥ ʩʦʜʝʨʞʠʪ 33 ʥʝʡʨʦʥʘ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʙʫʢʚ ʚ ʨʫʩʩʢʦʤ ʘʣʬʘʚʠʪʝ. ʇʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʟʥʘʯʝʥʠʝ y1 ʥʘ ʚʳʭʦʜʝ ʧʝʨʚʦʛʦ ʥʝʡʨʦʥʘ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʙʫʢʚʳ çɸè ʥʘ ʚʭʦʜ ʠ ʥʫʣʶ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʙʫʢʚ. ɿʥʘʯʝʥʠʝ y2 

ʥʘ ʚʳʭʦʜʝ ʚʪʦʨʦʛʦ ʥʝʡʨʦʥʘ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʙʫʢʚʳ çɹè ʥʘ ʚʭʦʜ ʠ ʥʫʣʶ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʙʫʢʚ. ʀ ʪʘʢ ʜʘʣʝʝ ʜʦ ʙʫʢʚʳ çʗè 

ʜʣʷ ʪʨʠʜʮʘʪʴ ʪʨʝʪʴʝʛʦ ʥʝʡʨʦʥʘ. 

 

 
ʈʠʩ. 6.9. ʇʝʨʮʝʧʪʨʦʥ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʱʠʡ ʙʫʢʚʳ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ 

 

ɸʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʝʨʮʝʧʪʨʦʥʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ: 

1  ɻʝʥʝʨʘʪʦʨʦʤ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʚʩʝʤ ʚʝʩʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ wij 

ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ (ʤʘʣʳʝ) ʟʥʘʯʝʥʠʷ. 

2  ʅʘ ʚʭʦʜ ʧʝʨʮʝʧʪʨʦʥʘ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʦʯʝʨʝʜʥʦʡ ʦʙʨʘʟ ʙʫʢʚʳ, ʯʪʦ ʟʘ-
ʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ ʬʦʪʦʵʣʝʤʝʥʪʦʚ ʚʳʨʘʙʦʪʘʪʴ ʚʭʦʜʥʦʡ ʚʝʢʪʦʨ X={xi} ( i = 

[1,12]). 

3  ʂʘʞʜʳʡ ʥʝʡʨʦʥ ʚʳʧʦʣʥʷʝʪ ʚʟʚʝʰʝʥʥʦʝ ʩʫʤʤʠʨʦʚʘʥʠʝ ʚʭʦʜʥʳʭ 
ʩʠʛʥʘʣʦʚ (1): 

12

0

i i

i

u w x
=

=ä , 

          ʠ ʚʳʨʘʙʘʪʳʚʘʝʪ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʧʦ ʧʦʨʦʛʦʚʦʡ ʬʦʨʤʫʣʝ (2). 

4  ɼʣʷ ʢʘʞʜʦʛʦ j-ʛʦ ʥʝʡʨʦʥʘ ʚʳʯʠʩʣʷʝʪʩʷ Ůj ʧʦ ʬʦʨʤʫʣʝ (4). 

5 ɼʣʷ ʢʘʞʜʦʛʦ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ wij(t+1) ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ wij(t) (7): 

ij j iw xaeD = . 
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6 ʇʦʚʪʦʨʝʥʠʝ ʰʘʛʦʚ 2ï5 ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. 

 

6.3 ʇʝʨʮʝʧʪʨʦʥʳ ʙʝʟ ʩʢʨʳʪʳʭ ʩʣʦʝʚ 

 

ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʧʝʨʮʝʧʪʨʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʳ ʠ ʥʘ ʙʦʣʴʰʠʡ 

ʢʨʫʛ ʟʘʜʘʯ, ʝʩʣʠ ʚʤʝʩʪʦ ʙʠʥʘʨʥʳʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦʜʘʚʘʪʴ ʘʥʘʣʦʛʦʚʳʝ, 

ʪ.ʝ. ʠʤʝʶʱʠʝ ʥʝʧʨʝʨʳʚʥʳʝ ʟʥʘʯʝʥʠʷ. ʊʘʢʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚʳʜʚʠʥʫʣʠ ʠ 

ʜʦʢʘʟʘʣʠ ɹʝʨʥʘʨʜ ʋʠʜʨʦʫ ʠ ʊʝʜ ʍʦʬʬ. ʆʥʠ ʞʝ ʨʘʟʨʘʙʦʪʘʣʠ ʫʩʪʨʦʡʩʪʚʦ ʥʘ 

ʤʝʤʠʩʪʦʨʘʭ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʦʚʳʚʘʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʥʝʡʨʦʥ, ʠ ʥʘʟʚʘʣʠ ʝʛʦ 

ʘʜʘʣʘʡʥ (ADALINE ï adaptive linear element). ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʠʟ ʘʜʘʣʘʡʥʦʚ 

ʦʥʠ ʥʘʟʚʘʣʠ ʤʘʜʘʣʘʡʥʦʤ (Many ADALINE). 

ʋʠʜʨʦʫ ʠ ʍʦʬʬ ʧʨʝʜʣʦʞʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʩʠʛʤʦʠ-

ʜʘʣʴʥʫʶ (ʣʦʛʠʩʪʠʯʝʩʢʫʶ) ʬʫʥʢʮʠʶ ʘʢʪʠʚʘʮʠʠ ʚʤʝʩʪʦ ʩʪʫʧʝʥʯʘʪʦʡ (ʨʠʩ. 

6.10): 
1

( )
1 u

f u
e-

=
+

.                                                                                         (8) 

 

 
ʈʠʩ.  6.10. ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ 

 

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʥʝʧʨʝʨʳʚʥʦʤ ʠʥʪʝʨ-

ʚʘʣʝ [-Ð;+Ð] ʠ ʚʳʭʦʜʦʚ ʥʘ ʥʝʧʨʝʨʳʚʥʦʤ ʠʥʪʝʨʚʘʣʝ [0;1]. ɽʩʣʠ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʚʳʭʦʜʦʚ ʚ ʠʥʪʝʨʚʘʣʝ [-1;1], ʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠ-

ʧʦʣʷʨʥʘʷ ʩʠʛʤʦʠʜʘ ï ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʘʥʛʝʥʩ: 
2

2

1
( )

1

u

u

e
f u

e

-
=

+
.                                                                                           (9) 

 
ʈʠʩ. 6.11. ɹʠʧʦʣʷʨʥʘʷ ʩʠʛʤʦʠʜʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ 

 

ʇʦʤʠʤʦ ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ, ʦʥʠ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʣʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʮʝʥʢʠ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʞʝʣʘʝʤʳʤ ʠ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʳʭʦʜʘ ʥʝʡʨʦʥʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʤʤʘʨʥʫʶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʧʦ ʚʩʝʤ ʚʳʭʦʜʘʤ 

ʧʝʨʮʝʧʪʨʦʥʘ: 
21

( ' )
2

y ye= -ä .                                           (10) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʠ-

ʟʘʮʠʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ (ʝʝ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠ-

ʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʦʙʫʯʝʥʠʷ), ʪ.ʝ. ʢ ʨʝʰʝʥʠʶ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ. 
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ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ, ʥʦ ʥʝ ʦʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʡ 

ʧʝʨʝʙʦʨ ʚʝʩʦʚ wij ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʯʠʩʣʝʥʠʝʤ y ʠ ʩʨʘʚʥʝʥʠʝʤ ʩ ʠʜʝʘʣʴ-

ʥʳʤ ʟʥʘʯʝʥʠʝʤ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʪʝʦʨʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʤʝʪʦʜ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ, ʩʦʛʣʘʩʥʦ ʢʦ-

ʪʦʨʦʤʫ ʠʟʤʝʥʝʥʠʝ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʫʶ ʛʨʘʜʠʝʥʪʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʧʠʩʳʚʘʝʤʦʡ ʬʫʥʢʮʠʝʡ Ů({wij})  [27]: 

Ŭij

ij

w
w

eµ
D =-

µ
,                                           (11) 

ʛʜʝ Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʫʯʝʥʠʷ. 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʝʡ, ʟʘʚʠʩʷ-

ʱʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʝʨʮʝʧʪʨʦʥʘ, ʧʦʵʪʦʤʫ ʧʦ 

ʧʨʘʚʠʣʫ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʬʫʥʢʮʠʡ: 

j j

ij j j ij

y u

w y u w

e eµ µµ µ
= Ö Ö

µ µ µ µ
.                                    (12) 

ʇʨʠ ʵʪʦʤ ʩʦʛʣʘʩʥʦ (10): 

( ' )j j

j

y y
y

eµ
=- -

µ
,                                    (13) 

ʉʦʛʣʘʩʥʦ (8): 

( )( ) 1 ( )
j

j

y
f u f u

u

µ
= -

µ
                                 (14) 

ʉʦʛʣʘʩʥʦ (1): 

j

i

ij

u
x

w

µ
=

µ
.                                         (15) 

ʇʦʜʩʪʘʚʠʚ (12), (13), (14) ʠ (15) ʚ (11) ʧʦʣʫʯʠʤ: 

Ŭ( ' ) (1 )ij j j j j iw y y y y xD = - - .                              (16) 

ʌʦʨʤʫʣʘ (16) ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. ɺ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʦʜʥʦʩʣʦʡʥʦʛʦ ʧʝʨʮʝʧʪʨʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ: 
( )

Ŭ( ' )
j

ij j j i

j

f u
w y y x

u

µ
D = -

µ
,                                 (17) 

ʠʣʠ 

Ŭij j iw xdD = .                                             (18) 

ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʥʘʟʳʚʘʶʪ ʦʙʦʙʱʝʥʥʳʤ ʜʝʣʴʪʘ-ʧʨʘʚʠʣʦʤ, ʧʨʝʠʤʫʱʝ-

ʩʪʚʦ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʦʙʨʘʙʦʪʢʝ ʥʝ ʪʦʣʴʢʦ ʙʠʥʘʨʥʳʭ, ʥʦ ʠ ʥʝʧʨʝʨʳʚʥʳʭ 

ʜʘʥʥʳʭ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʩʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ (ʪ.ʝ. ʫʩʢʦʨʠʪʴ ʧʨʦ-

ʮʝʩʩ ʥʘʭʦʞʜʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ), ʠʩʧʦʣʴʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʦ-

ʤʝʥʪ ʦʙʫʯʝʥʠʷ (ʠʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʢʫʱʝʡ ʧʦʧʨʘʚʢʠ ʦʪ ʧʨʝʜʳʜʫʱʝʡ) ɛ: 

( 1) Ŭ ɛ ( )ij j i ijw t x w tdD + =- + D.                               (19) 

ʅʘʛʣʷʜʥʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʙʫʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 6.12. 
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ʈʠʩ.6.12. ʇʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʙʫʯʝʥʠʷ 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʛʤʦʠʜʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ ʩʠʣʴʥʦ ʟʘʚʠ-

ʩʠʪ ʦʪ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. ɽʩʣʠ ʩʠʛʥʘʣ x1 ʙʫʜʝʪ ʠʟʤʝ-

ʥʷʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ [-0.1; 0.1], ʘ x2 ï ʚ ʧʨʝʜʝʣʘʭ [100; 10000], ʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʨʘʚʥʦʟʥʘʯʥʳʤ ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ çʧʘʨʘʣʠʯè ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʇʦʵʪʦʤʫ 

ʧʨʘʢʪʠʢʦʡ ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʥʦʨʤʘʣʠʟʘʮʠʶ ʚʭʦʜ-

ʥʳʭ ʩʠʛʥʘʣʦʚ: 

(min)

(max) (min)

i i

i

i i

x x
x

x x

-
=

- ,                                            (20) 

ʛʜʝ xi(max) ï ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ xi, 

xi(min) ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ xi. 

ɼʦ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʠʟʘʮʠʡ ʧʝʨ-

ʮʝʧʪʨʦʥʘ ʥʘ ʦʩʥʦʚʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʄʘʢʢʘʣʦʢʘ ʠ ʇʠʪʪʩʘ, ʈʦʟʝʥ-

ʙʣʘʪʪʘ ʠ ʍʵʙʙʘ. ʕʪʦ ʙʳʣ ʢʦʣʦʩʩʘʣʴʥʳʡ ʧʨʦʨʳʚ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʤʦʟʛʘ. ʂʘʟʘʣʦʩʴ, ʯʪʦ ʢʣʶʯ ʢ ʩʠʣʴʥʦʤʫ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ 

ʙʳʣ ʥʘʡʜʝʥ ʠ ʝʛʦ ʨʘʩʰʠʬʨʦʚʢʘ ï ʚʦʧʨʦʩ ʚʨʝʤʝʥʠ. ʇʝʨʮʝʧʪʨʦʥʳ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʚ ʮʝʣʦʤ. ʄʝʞʜʫ ʪʝʤ, ʚʦʟʤʦʞʥʦ, ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʘʙʦʪ 

ʈʦʟʝʥʙʣʘʪʪʘ (ʢʦʪʦʨʳʡ ʫʞʝ ʧʨʝʜʩʪʘʚʣʷʣ ʧʝʨʮʝʧʪʨʦʥ ʥʝ ʢʘʢ ʦʜʠʥ ʩʣʦʡ 

ʥʝʡʨʦʥʦʚ, ʘ ʢʘʢ ʧʦʣʥʦʮʝʥʥʫʶ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ 

ï ʩ ʪʨʝʤʷ ʩʣʦʷʤʠ: ʚʭʦʜʥʳʤ, ʩʢʨʳʪʳʤ ʠ ʚʳʭʦʜʥʳʤ), ʣʠʙʦ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥ-

ʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʝʨʮʝʧʪʨʦʥ 

ʥʝ ʤʦʛ ʨʝʰʠʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ, ʧʨʠʯʝʤ ʵʪʠ ʟʘʜʘʯʠ ʚʥʝʰʥʝ ʥʝ ʦʪʣʠʯʘʣʠʩʴ 

ʦʪ ʪʝʭ, ʩ ʢʦʪʦʨʳʤʠ ʧʝʨʮʝʧʪʨʦʥ ʨʘʥʝʝ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʣʩʷ. ɺʦʟʥʠʢʣʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʮʝʧʪʨʦʥʘ ʠ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 
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6.4 ʇʝʨʮʝʧʪʨʦʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʰʠʪʴ ʣʠʥʝʡʥʦ ʥʝʨʘʟʜʝʣʠʤʳʝ 

ʟʘʜʘʯʠ. ʇʝʨʮʝʧʪʨʦʥ ʈʫʤʝʣʴʭʘʨʪʘ 

 

ʋʩʧʝʭʦʤ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʪʨʫʜ ʄʘʨʚʠʥʘ ʄʠʥ-

ʩʢʦʛʦ [1], ʛʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʪʨʦʛʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʦʜʥʦʩʣʦʡʥʳʭ ʧʝʨʮʝʧʪʨʦʥʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʧʨʦʩʪʳʭ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʝ ʥʘʟʚʘʥʳ ʚʧʦʩʣʝʜʩʪʚʠʠ çʣʠʥʝʡʥʦ ʥʝʨʘʟʜʝʣʠʤʳʤʠè. ʅʘʠʙʦʣʝʝ 

ʥʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʤ ʵʪʦʪ ʬʘʢʪ, ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ çXORè (ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ, ʩʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 

ç2è), ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ç1è, ʢʦʛʜʘ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʚʭʦʜʥʳʭ ʘʨ-

ʛʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ, ʠ ç0è ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

ɿʘʜʘʯʘ ʟʜʝʩʴ ʩʦʩʪʦʠʪ ʚ ʦʙʫʯʝʥʠʠ ʥʝʡʨʦʥʘ ʩ ʜʚʫʤʷ ʚʭʦʜʘʤʠ ʚʳʯʠʩʣʷʪʴ 

ʬʫʥʢʮʠʶ ʠʩʪʠʥʥʦʩʪʠ çx1XORx2è (ʪʘʙʣ. 6.2). 

ʊʘʙʣʠʮʘ 6.2 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ ʬʫʥʢʮʠʠ XOR 

x1 x2 x1XORx2 

0 0 0 

1 0 1 

0 1 1 

1 1 0 

 

ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʚʟʚʝʰʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʯʝʨʝʟ ʩʫʤʤʘʪʦʨ ʚ ʪʝʣʝ 

ʥʝʡʨʦʥʘ (ʈʠʩ.ʨʠʩ. 6.13), ʧʦʣʫʯʘʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (1): 

1 1 2 2 0u w x w x w= + +.                                           (21) 

ɽʩʣʠ ʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ w1, w2, w0 ʢʦʥʩʪʘʥʪʘʤʠ, ʪʦ ʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʫʨʘʚʥʝʥʠʝ (21) ʚ ʚʠʜʝ ʧʨʷʤʦʡ ʥʘ ʧʣʦʩʢʦʩʪʠ Ox1x2 (ʨʠʩ. 6.13). 

 

 
ʈʠʩ. 6.13. ʀʣʣʶʩʪʨʘʮʠʷ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʫʥʢʮʠʠ 

XOR ʦʜʥʦʩʣʦʡʥʳʤ ʧʝʨʮʝʧʪʨʦʥʦʤ 
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ʊʘʢ ʢʘʢ ʟʥʘʯʝʥʠʷ x1 ʠ x2 ʷʚʣʷʶʪʩʷ ʙʠʥʘʨʥʳʤʠ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩ-

ʧʦʣɹʟʦʚʘʪʴ ʩʪʫʧʝʥʯʘʪʫʶ ʬʫʥʢʮʠʶ ʘʢʪʠʚʘʮʠʠ (2). ʊʦʛʜʘ ʟʘʚʠʩʠʤʦʩʪʴ y(u) = 

y(x1, x2) ʧʨʠʤʝʪ ʚʠʜ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩ. 6.14. ɼʨʫʛʠʤʠ ʩʣʦ-

ʚʘʤʠ, ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝʡʨʦʥʘ ʙʫʜʝʪ ʨʘʚʥʦ ç1è, ʝʩʣʠ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ 

ʚʳʰʝ ʣʠʙʦ ʥʘ ʧʨʷʤʦʡ u = 0, ʠ ç0è ï ʚ ʩʣʫʯʘʝ ʧʦʧʘʜʘʥʠʷ ʪʦʯʢʠ ʥʠʞʝ ʧʨʷʤʦʡ 

u = 0. 

 

 
ʈʠʩ. 6.14. ʊʨʝʭʤʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʥʝʡʨʦʥʘ       

ʩ ʜʚʫʤʷ ʚʭʦʜʘʤʠ ʠ ʩʪʫʧʝʥʯʘʪʦʡ ʬʫʥʢʮʠʝʡ ʘʢʪʠʚʘʮʠʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʬʫʥʢʮʠʠ XOR 

 

ʉʦʛʣʘʩʥʦ ʨʠʩ. 6.13 ʠ ʪʘʙʣʠʮʝ ʠʩʪʠʥʥʦʩʪʠ ʬʫʥʢʮʠʠ XOR (ʪʘʙʣ. 6.2) 

ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (0;0) 

ʠ (1;1) ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʥʠʞʝ ʧʨʷʤʦʡ u = 0, ʘ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (0;1) ʠ 

(1;0) ï ʚʳʰʝ, ʣʠʙʦ ʥʘ ʥʝʡ, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʥʝʚʦʟʤʦʞʥʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʢʘʢʠʝ ʙʳ ʚʝʩʘ ʥʝ ʧʦʜʩʪʘʚʣʷʣʠʩʴ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʧʝʨʮʝʧʪʨʦʥ ʥʝ ʩʧʦʩʦʙʝʥ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʦʧʝʨʘʮʠʶ XOR. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘ-

ʜʘʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʝ ʧʨʷʤʳʝ ʨʘʟʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ (ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʟʘʜʘʯʘ ʠ 

ʥʘʟʳʚʘʝʪʩʷ çʣʠʥʝʡʥʦ ʥʝʨʘʟʜʝʣʠʤʦʡè). 

ʊʘʢʠʭ ʧʨʦʙʣʝʤ, ʢʘʢ XOR, ʩʫʱʝʩʪʚʫʝʪ ʥʝʤʘʣʦ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʦʧʠ-

ʩʘʥʳ ʄʠʥʩʢʠʤ ʚ [27]. ɼʣʷ ʠʭ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʮʝʧ-

ʪʨʦʥ, ʩʦʜʝʨʞʘʱʠʡ ʢʨʦʤʝ ʚʳʭʦʜʥʦʛʦ ʩʣʦʷ ʥʝʡʨʦʥʦʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʢʨʳ-

ʪʳʝ ʩʣʦʠ (ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʝʨʮʝʧʪʨʦʥʘ ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʦ ʩʠʭ 

ʧʦʨ ʚ ʦʙʣʘʩʪʷʭ Deep Learning ʠ Convolutional Neural Networks). ʇʨʠʚʝʜʝʤ 

ʧʨʠʤʝʨ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʝʨʮʝʧʪʨʦʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʦʜʠʥ ʩʢʨʳʪʳʡ ʩʣʦʡ ʠ 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʝʘʣʠʟʦʚʘʪʴ ʦʧʝʨʘʮʠʶ XOR (ʨʠʩ. 6.14, ʘ). ɼʣʷ ʧʦʥʠʤʘʥʠʷ 

ʯʠʪʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʞʝ ʨʠʩ 6.14, ʙ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʯʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʪʘʢʦʛʦ ʧʝʨʮʝʧʪʨʦʥʘ, ʧʨʠʥʷʪʳʤ ʧʨʠ ʠʣʣʶʩʪʨʘʮʠʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

 


































































































