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ɺʉʊʋʇ 

ɺʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʘʟʥʘʣʘ ʽʩʪʦʪʥʠʭ 

ʷʢʽʩʥʠʭ ʟʤʽʥ. ɺʠʥʠʢ ʥʦʚʠʡ ʚʠʜ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ: 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʱʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ 

ʷʚʠʱʘʭ ʽ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʭ 

ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ (ʌɺ) ʚ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ, ʟʦʢʨʝʤʘ ʜʠʩʢʨʝʪʥʽ; 

ʮʠʬʨʦʚʽ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ ð ʧʨʠʣʘʜʠ ʟ ʮʠʬʨʦʚʠʤ ʚʽʜʣʽʢʦʤ ʽ 

ʨʝʻʩʪʨʘʮʽʻʶ; ʘʚʪʦʤʘʪʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʚʝʣʠʯʠʥ ʫ 

ʚʝʣʠʢʦʤʫ ʯʠʩʣʽ ʧʫʥʢʪʽʚ ʟ ʣʦʛʽʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʪʘ ʽʥ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʴ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʘ, ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʘ, ʽʤʧʫʣʴʩʥʘ 

ʪʝʭʥʽʢʘ. ʈʦʟʰʠʨʠʣʠʩʷ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʨʽʟʥʠʭ ʥʝʝʣʝʢʪʨʠʯʥʠʭ ʌɺ. ɿʥʘʯʥʦ ʟʨʦʩʣʠ ʚʠʤʦʛʠ 

ʚʽʜʥʦʩʥʦ ʜʽʘʧʘʟʦʥʽʚ ʚʠʤʽʨʶʚʘʥʠʭ ʌɺ, ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ, ʫʤʦʚ 

ʚʠʤʽʨʶʚʘʥʴ (ʚʠʩʦʢʽ ʪʘ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʙʨʘʮʽʾ, ʧʨʠʩʢʦʨʝʥʥʷ 

ʪʘ ʽʥ.) ʥʘ ɿʝʤʣʽ, ʚ ʢʦʩʤʽʯʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʚ ʛʣʠʙʠʥʘʭ ʦʢʝʘʥʫ. ʈʘʟʦʤ 

ʟ ʚʝʣʠʯʠʥʘʤʠ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤʠ ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʶʚʘʪʠ ʪʘʢʦʞ 

ʚʝʣʠʯʠʥʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʧʘʜʢʦʚʽ ʧʨʦʮʝʩʠ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʤʽʨʶʚʘʥʫ ʌɺ. ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʚʠʤʽʨʶʚʘʥʦʾ 

ʌɺ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʜʚʦʤ ʚʠʤʦʛʘʤ. ʇʦ-ʧʝʨʰʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʨʝʙʘ ʦʪʨʠʤʘʪʠ ʽʤʝʥʦʚʘʥʝ ʯʠʩʣʦ, ʪʦʙʪʦ ʯʠʩʣʦ, 

ʚʠʨʘʞʝʥʝ ʚ ʧʝʚʥʠʭ ʦʜʠʥʠʮʷʭ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʜʣʷ ʜʘʥʦʾ ʌɺ. 

ʊʘʢ, ʚʠʨʘʟ Ăʜʽʶʯʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʜʦʨʽʚʥʶʻ 

220 ɺò ʧʦʢʘʟʫʻ, ʱʦ ʟʘ ʦʜʠʥʠʮʶ ʙʫʚ ʫʟʷʪʠʡ ʚʦʣʴʪ ʽ ʚʠʤʽʨʶʚʘʥʘ 

ʥʘʧʨʫʛʘ ʚ 220 ʨʘʟʽʚ ʙʽʣʴʰʝ ʦʜʠʥʠʮʽ ʥʘʧʨʫʛʠ. ʇʦ-ʜʨʫʛʝ, ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʦʮʽʥʢʫ ʪʦʯʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ. 

ʇʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʜʙʘʯʘʻ ʬʽʟʠʯʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ. ʂʽʣʴʢʽʩʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʌɺ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʦʪʨʠʤʘʥʘ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʽʚ. 
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ɹʘʛʘʪʦ ʚʝʣʠʢʠʭ ʫʯʝʥʠʭ ʚʠʩʦʢʦ ʮʽʥʫʚʘʣʠ ʟʥʘʯʝʥʥʷ 

ʚʠʤʽʨʶʚʘʥʴ. ʆʩʴ ʱʦ ʧʠʩʘʣʠ ʚʦʥʠ ʧʨʦ ʮʝ. ʈ. ɻʘʣʽʣʝʡ: Ăɺʠʤʽʨʶʡ 

ʚʩʝ ʜʦʩʪʫʧʥʝ ʚʠʤʽʨʶʚʘʥʥʶ ʽ ʨʦʙʠ ʜʦʩʪʫʧʥʠʤ ʚʩʝ ʥʝʜʦʩʪʫʧʥʝ 

ʡʦʤʫò. ɼ. ɯ. ʄʝʥʜʝʣʻʻʚ: çʅʘʫʢʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʪʠʭ ʧʽʨ, ʷʢ 

ʧʦʯʠʥʘʶʪʴ ʚʠʤʽʨʶʚʘʪʠ, ʪʦʯʥʘ ʥʘʫʢʘ ʥʝʤʠʩʣʠʤʘ ʙʝʟ ʤʽʨʠè. ɸ. ʅ. 

ʂʨʠʣʦʚ: çʄʽʨʘ ʽ ʯʠʩʣʦ ʧʦʚʠʥʥʽ ʣʝʞʘʪʠ ʚ ʦʩʥʦʚʽ ʚʩʷʢʦʾ ʩʧʨʘʚʠè. 

 ʊ. ʂʝʣʴʚʽʥ: çʂʦʞʥʘ ʨʽʯ ʚʽʜʦʤʘ ʣʠʰʝ ʚ ʪʦʤʫ ʩʪʫʧʝʥʽ, ʚ ʷʢʦʤʫ ʾʾ 

ʤʦʞʥʘ ʚʠʤʽʨʷʪʠè. 

ʂʦʞʥʝ ʥʦʚʝ ʚʽʜʢʨʠʪʪʷ ʚ ʥʘʫʮʽ, ʢʦʞʥʘ ʥʦʚʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, 

ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʬʽʟʠʯʥʠʭ ʘʙʦ ʭʽʤʽʯʥʠʭ ʷʚʠʱ, ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʝʜʝ ʜʦ 

ʥʦʚʠʭ ʚʽʜʢʨʠʪʪʽʚ, ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ. ʎʝ ʚʟʘʻʤʥʝ 

ʟʙʘʛʘʯʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻ ʩʫʪʴ ʥʘʫʢʦʚʦʛʦ ʧʨʦʛʨʝʩʫ ʫ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ 

ʟʥʘʥʥʷ. ʗʢ ʪʽʣʴʢʠ ʜʦʩʣʽʜʥʠʢ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʨʦʟʛʣʷʜʫ ʷʢʽʩʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʚʠʱʝ ʘʙʦ ʧʨʦʮʝʩ, ʢʦʪʨʽ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʜʦ ʩʧʨʦʙʠ ʚʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʽʩʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, 

ʧʨʠʪʘʤʘʥʥʽ ʮʴʦʤʫ ʷʚʠʱʫ, ʚʽʥ ʥʝʤʠʥʫʯʝ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ 

ʚʠʤʽʨʶʚʘʥʴ. 

ʄʦʞʥʘ ʙʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʩʢʘʟʘʪʠ, ʱʦ ʚʩʽ ʬʽʟʠʯʥʽ ʟʘʢʦʥʠ, 

ʢʦʪʨʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʟʥʠʤʠ ʌɺ, ʙʫʣʠ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʟʘʚʜʷʢʠ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʜʽʘʤʝʪʨ ʟʽʨʦʢ ʽ ʜʽʘʤʝʪʨ 

ʤʦʣʝʢʫʣ ʽ ʘʪʦʤʽʚ, ʤʘʩʫ ʉʦʥʮʷ, ʄʽʩʷʮʷ ʽ ʽʥʰʠʭ ʥʝʙʝʩʥʠʭ ʩʚʽʪʠʣ ʽ 

ʤʘʩʫ ʘʪʦʤʘ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʟʽʨʢʘʤʠ ʽ ʜʦʚʞʠʥʫ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ. 

ɿʘʚʜʷʢʠ ʚʠʤʽʨʶʚʘʥʥʷʤ ʣʶʜʠ ʧʦʟʙʘʚʠʣʠʩʷ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʥʝʧʨʘʚʠʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʷʢʽ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʨʘʥʽʰʝ ʥʘ ʧʽʜʩʪʘʚʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʷʚʠʱʘʤʠ ʧʨʠʨʦʜʠ. ʊʘʢ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʝʨʫʭʦʤʽ ʟʽʨʢʠ ʥʘʩʧʨʘʚʜʽ ʟʤʽʱʫʶʪʴʩʷ ʱʦʜʦ ʦʜʠʥ ʦʜʥʦʛʦ, ʱʦ 

ʛʝʦʛʨʘʬʽʯʥʠʡ ʽ ʤʘʛʥʽʪʥʽ ʧʦʣʶʩʠ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ, ʱʦ ɿʝʤʣʷ ʥʝ ʻ 

ʢʫʣʷ ʽ ʪ. ʜ. ɺʠʤʽʨʶʚʘʥʥʷ ʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʜʦʧʦʚʥʶʶʪʴ 

ʥʘʰʽ ʦʨʛʘʥʠ ʯʫʪʪʷ ʷ ʜʦʟʚʦʣʷʶʪʴ ʥʘʤ ʩʧʨʠʡʤʘʪʠ ʥʝʚʠʜʠʤʝ ʩʚʽʪʣʦ, 

ʧʽʟʥʘʚʘʪʠ ʽ ʦʮʽʥʶʚʘʪʠ ʝʣʝʢʪʨʠʯʥʽ ʽ ʤʘʛʥʽʪʥʽ ʧʦʣʷ. ʄʦʞʥʘ 
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ʧʨʠʚʝʩʪʠ ʱʝ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ, ʱʦ ʧʦʢʘʟʫʶʪʴ ʟʥʘʯʝʥʥʷ 

ʚʠʤʽʨʶʚʘʥʴ ʚ ʪʦʯʥʠʭ ʥʘʫʢʘʭ, ʚ ʧʽʟʥʘʥʥʽ ʧʨʠʨʦʜʠ, ʷʢʘ ʦʪʦʯʫʻ ʥʘʩ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʚôʷʟʦʢ ʬʦʨʤʫʣ 

ʪʝʦʨʽʾ ʟ ʝʢʩʧʝʨʠʤʝʥʪʦʤ. 

ʉʪʦʩʦʚʥʦ ʨʦʣʽ ʚʠʤʽʨʶʚʘʥʴ ʚ ʪʝʭʥʽʮʽ, ʪʦ ʜʦʩʠʪʴ ʥʘʛʘʜʘʪʠ, ʱʦ 

ʦʩʥʦʚʥʠʡ ʩʫʯʘʩʥʠʡ ʪʝʭʥʽʯʥʠʡ ʧʨʠʥʮʠʧ ï ʚʟʘʻʤʦʟʘʤʽʥʥʽʩʪʴ 

ʜʝʪʘʣʝʡ ï ʻ ʥʝʟʜʽʡʩʥʝʥʥʠʤ ʙʝʟ ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʦʾ ʽ ʪʝʭʥʽʯʥʦ 

ʜʦʩʢʦʥʘʣʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ. ɺʩʽ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʷʢʽʩʪʶ 

ʧʨʦʜʫʢʮʽʾ, ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʦʨʦʪʴʙʦʶ ʟ ʙʨʘʢʦʤ ʽ ʪ. 

ʜ., ʪʘʢʦʞ ʢʽʥʝʮʴ ʢʽʥʮʝʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. ɹʝʟ 

ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʪʘʥ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʩʥʦʚʥʠʡ ʧʦʢʘʟʥʠʢ ʪʝʭʥʽʯʥʦʾ 

ʢʫʣʴʪʫʨʠ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɿʽ ʚʩʽʭ ʚʠʜʽʚ ʚʠʤʽʨʶʚʘʥʴ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʝʣʝʢʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʝʣʝʢʪʨʠʯʥʽ ʽ ʤʘʛʥʽʪʥʽ 

ʚʝʣʠʯʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʩʧʨʠʡʤʘʶʪʴʩʷ ʦʨʛʘʥʘʤʠ 

ʯʫʪʪʷ ʣʶʜʠʥʠ. ʊʦʤʫ ʚʠʷʚʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʤʘʛʥʽʪʥʠʭ ʌɺ, 

ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʾʭ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʽ 

ʤʘʛʥʽʪʥʠʭ ʷʚʠʱ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʤʘʛʥʽʪʥʠʭ ʌɺ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʤʘʶʪʴ ʜʘʚʥʻ ʧʦʭʦʜʞʝʥʥʷ - ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʚʠʪʦʢʽʚ ʤʘʪʝʨʽʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʣʶʜʩʪʚʘ. ʇʨʦʪʝ ʘʞ ʜʦ ʢʽʥʮʷ 

ʩʝʨʝʜʥʽʭ ʩʪʦʣʽʪʴ ʧʨʦʚʦʜʠʣʠʩʷ ʪʽʣʴʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ, 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʤʘʩʠ. 

ɺʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʯʠʥʥʠʢʦʤ 

ʥʘʫʢʦʚʦʛʦ ʽ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɽʣʝʢʪʨʦʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ, ʷʢ ʦʜʥʘ ʟ 

ʦʙʣʘʩʪʝʡ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʚʽʜʽʛʨʘʻ ʦʩʦʙʣʠʚʫ ʨʦʣʴ, ʦʩʢʽʣʴʢʠ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʭ ʌɺ 

ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʾʭ ʟʥʘʯʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʥʝʝʣʝʢʪʨʠʯʥʠʭ ʌɺ ʚ ʝʣʝʢʪʨʠʯʥʽ. 

ʊʝʭʥʽʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ ʧʦʩʪʽʡʥʽ ʌɺ, ʱʦ 

ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ; ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʜʫʞʝ 
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ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ, ʢʦʣʠ ʦʙôʻʢʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʜʘʣʝʥʠʡ ʚʽʜ 

ʧʨʠʩʪʨʦʶ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʜʝʩʷʪʢʠ ʤʽʣʴʡʦʥʽʚ 

ʢʽʣʦʤʝʪʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ɺʝʥʝʨʠ). 

ɺʠʤʽʨʶʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʠʚ ʤʦʞʣʠʚʦʩʪʽ ʪʝʭʥʽʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. ɼʦ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚ ʧʨʠʣʘʜʘʭ, 

ʜʦʜʘʶʪʴʩʷ ʚʩʽʣʷʢʦʛʦ ʨʦʜʫ ʝʣʝʢʪʨʦʥʥʽ ʚʫʟʣʠ ʽ ʧʨʠʩʪʨʦʾ. ɿôʷʚʠʣʘʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʪʠ ʌɺ ʜʫʞʝ ʤʘʣʦʛʦ ʨʦʟʤʽʨʫ, ʚʽʟʫʘʣʴʥʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘʣʝʞʥʽʩʪʴ ʌɺ ʚʽʜ ʯʘʩʫ ʘʙʦ ʽʥʰʦʾ ʌɺ, ʧʝʨʝʜʘʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. ʈʦʟʰʠʨʠʣʘʩʷ ʽ ʦʙʣʘʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʝʣʝʢʪʨʠʯʥʠʭ 

ʚʝʣʠʯʠʥ. 

ʆʜʠʥ ʟ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʽʚ ʪʝʭʥʽʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʩʷʛʥʝʥʥʷʭ ʝʣʝʢʪʨʦʥʽʢʠ, ð ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. ɺʠʤʽʨʶʚʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʙʝʟʧʝʨʝʨʚʥʽʡ ʽ ʜʠʩʢʨʝʪʥʽʡ ʬʦʨʤʽ ʫ ʚʠʛʣʷʜʽ 

ʙʝʟʧʝʨʝʨʚʥʠʭ ʘʙʦ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ. ɼʠʩʢʨʝʪʥʘ ʬʦʨʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʨʫʯʥʘ ʜʣʷ ʦʙʨʦʙʢʠ ʽ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ ʧʝʨʝʰʢʦʜʦʟʘʭʠʱʝʥʽʩʪʶ, 

ʪʦʤʫ ʮʠʬʨʦʚʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʚʠʤʽʨʶʚʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʜʠʩʢʨʝʪʥʽʡ ʬʦʨʤʽ, ʦʪʨʠʤʫʶʪʴ ʚʩʝ 

ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦ ʧʝʨʝʚʘʛ ʮʠʬʨʦʚʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʽ 

ʦʙôʻʢʪʠʚʥʽʩʪʴ ʚʽʜʣʽʢʫ ʽ ʨʝʻʩʪʨʘʮʽʾ, ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʨʠ ʚʠʩʦʢʽʡ ʨʦʟʨʽʟʥʷʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ ʽ ʚʠʩʦʢʘ ʰʚʠʜʢʦʜʽʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʟʘʞʘʜʘʣʘ ʦʪʨʠʤʘʥʥʷ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʬʦʨʤʽ, ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʽʡ ʜʣʷ 

ʚʚʝʜʝʥʥʷ ʚ ʢʝʨʫʶʯʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʘʰʠʥʠ. ɺʠʤʽʨʶʚʘʣʴʥʽ 

ʧʨʠʩʪʨʦʾ ʜʠʩʢʨʝʪʥʦʾ ʜʽʾ, ʱʦ ʧʝʨʝʪʚʦʨʶʶʪʴ ʚʠʤʽʨʶʚʘʥʫ ʌɺ ʚ 

ʩʫʢʫʧʥʽʩʪʴ ʫʤʦʚʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ, ʟʚʘʥʫ ʢʦʜʦʚʦʶ 
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ʢʦʤʙʽʥʘʮʽʻʶ, ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʠʤ ʟʘʚʜʘʥʥʷʤ ʽ ʻ 

ʚʘʞʣʠʚʽʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʨʝʛʫʣʶʶʯʠʭ ʢʝʨʫʶʯʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʧʨʠʩʪʨʦʾʚ. 

ʅʦʚʽ ʛʦʨʠʟʦʥʪʠ ʚʽʜʢʨʠʣʘ ʧʝʨʝʜ ʪʝʭʥʽʢʦʶ ʚʠʤʽʨʶʚʘʥʥʷ 

ʟôʷʚʣʝʥʥʷ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʚʽʪʥʽ 

ʜʦʩʷʛʥʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʠ ʤʘʶʪʴ ʚʝʣʠʢʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠ ʤʘʣʠʭ ʛʘʙʘʨʠʪʘʭ ʽ ʣʝʛʢʦ 

ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʤʽʢʨʦʢʦʤʧôʶʪʝʨʽʚ ʽʩʪʦʪʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ 

ʧʦʣʽʧʰʫʶʪʴʩʷ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʣʘʜʽʚ. ʇʨʠ 

ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʠ ʤʘʶʪʴ ʥʠʟʴʢʫ 

ʚʘʨʪʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽ ʰʠʨʦʢʦʤʫ ʩʧʦʞʠʚʘʯʝʚʽ. ɺ ʜʘʥʠʡ ʯʘʩ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʦʩʚʦʾʣʘ ʚʠʧʫʩʢ ʧʨʝʮʠʟʽʡʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ ʟ ʚʙʫʜʦʚʘʥʠʤʠ ʤʽʢʨʦʢʦʤʧôʶʪʝʨʘʤʠ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ð ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ 

ʌɺ ʧʨʦʪʷʛʦʤ ʤʘʣʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ, ʚʠʤʽʨʶʚʘʥʥʽ ʌɺ, ʱʦ ʰʚʠʜʢʦ 

ʟʤʽʥʶʶʪʴʩʷ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ð 

ʜʦʩʣʽʜʥʠʢ ʥʝ ʤʦʞʝ ʚʠʢʦʥʘʪʠ ʩʚʦʻ ʟʘʚʜʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ 

ʧʨʠʣʘʜʫ. ʇʽʜʢʣʶʯʠʪʠ ʜʦ ʢʦʞʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ ʱʦ 

ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʠʣʘʜʽʚ ʦʧʝʨʘʪʦʨ ʥʝ ʚ ʟʤʦʟʽ ʩʣʽʜʢʫʚʘʪʠ ʟʘ 

ʾʭ ʧʦʢʘʟʘʤʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʩʪʚʦʨʝʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɺɯʉ), ʚ ʷʢʠʭ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʌɺ ʽ ʟʘ ʧʝʚʥʦʶ ʧʨʦʛʨʘʤʦʶ ʦʙʨʦʙʣʷʶʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʪʚʦʨʝʥʴ. ɺɯʉ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʫʢʦʚʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʩʘʤʠʭ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʨʽʟʥʦʚʠʜʦʤ ɺɯʉ ʻ ʚʠʤʽʨʶʚʘʣʴʥʦ-

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ (ɺʆʂ), ʱʦ ʦʪʨʠʤʘʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ. ʊʘʢ ʩʘʤʦ ʷʢ ʽ ɺɯʉ, ɺʆʂ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ ʽ ʦʙʨʦʙʢʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʩʢʣʘʜʥʠʭ ʦʙôʻʢʪʘʭ. ɰʭ 
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ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʻ ʥʘʷʚʥʽʩʪʴ ʚ ʩʠʩʪʝʤʽ ʚʽʣʴʥʦ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ 

ʢʦʤʧôʶʪʝʨʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʘʣʝ ʽ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʩʘʤʠʤ ʧʨʦʮʝʩʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʜʽʻʶ (ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ) ʥʘ 

ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʮʠʚʽʣʽʟʦʚʘʥʦʤʫ ʩʚʽʪʽ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ 

ʨʦʟʚʠʪʦʢ ʽ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʣʘʜʽʚ, ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʰʚʠʜʢʦʜʽʶʯʠʭ ʢʝʨʫʶʯʠʭ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʧʝʨʝʚʘʞʥʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʛʨʝʩʠʚʥʠʭ ʽ ʥʘʡʙʽʣʴʰ 

ʩʫʯʘʩʥʠʭ ʚʠʜʽʚ ʧʨʠʣʘʜʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʄʽʢʨʦʝʣʝʢʪʨʦʥʥʘ ʪʝʭʥʦʣʦʛʽʷ ʽ ʩʫʯʘʩʥʘ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʘ 

ʪʝʭʥʽʢʘ ʩʪʘʥʫʪʴ ʚʠʟʥʘʯʘʣʴʥʦʶ ʙʘʟʦʶ ʨʦʟʚʠʪʢʫ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ 

ʫ ʚʩʽʭ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʘʭ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʻ ʩʫʪʪʶ ʧʨʦʬʝʩʽʾ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʣʶʜʝʡ. ʋ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʽʡ, ʘʚʽʘʮʽʡʥʽʡ, ʭʽʤʽʯʥʽʡ ʽ ʨʷʜʽ ʽʥʰʠʭ ʧʨʦʚʽʜʥʠʭ 

ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʯʘʻʪʴʩʷ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʩʫʩʧʽʣʴʥʦʾ ʧʨʘʮʽ. ʆʪʞʝ, ʚʽʜ ʨʽʚʥʷ ʽ ʩʪʫʧʝʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʚʠʤʽʨʶʚʘʥʴ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʘʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ, ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʾʾ ʩʦʙʽʚʘʨʪʽʩʪʴ. 

ʅʘʫʢʦʶ ʧʨʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ 

ʻʜʥʦʩʪʽ, ʩʧʦʩʦʙʘʭ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʻ ʤʝʪʨʦʣʦʛʽʷ. ʋ 

ʤʝʪʨʦʣʦʛʽʾ ʚʽʜʦʙʨʘʞʝʥʽ ʜʚʘ ʥʘʧʨʷʤʠ ð ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ ʽ 

ʟʘʢʦʥʦʜʘʚʯʝ. ʉʫʪʪʶ ʧʝʨʰʦʛʦ ʥʘʧʨʷʤʫ ʻ ʩʪʚʦʨʝʥʥʷ ʝʪʘʣʦʥʽʚ, 

ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʪʘʢ ʜʘʣʽ, ʜʨʫʛʦʛʦ ð ʩʪʚʦʨʝʥʥʷ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ 

ʜʝʨʞʘʚʦʶ ʟʘʛʘʣʴʥʠʭ ʧʨʘʚʠʣ, ʚʠʤʦʛ ʽ ʥʦʨʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʧʨʘʚʠ ʥʘ ʩʪʨʦʛʦ ʥʘʫʢʦʚʽʡ ʦʩʥʦʚʽ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʚ ʜʝʨʞʘʚʥʦʤʫ ʟʘʛʘʣʴʥʦʩʦʶʟʥʦʤʫ ʧʦʨʷʜʢʫ ʩʫʚʦʨʦ 

ʧʝʚʥʠʭ ʥʦʨʤ ʷʢʦʩʪʽ, ʬʦʨʤ ʽ ʨʦʟʤʽʨʽʚ ʚʠʨʦʙʽʚ, ʦʙʦʚôʷʟʢʦʚʠʭ ʜʣʷ 

ʨʽʟʥʠʭ ʚʠʛʦʪʦʚʣʶʚʘʯʽʚ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ. ʉʪʘʥʜʘʨʪʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʚʥʽ ʚʠʤʦʛʠ ʜʦ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʨʦʙʽʚ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʝʭʥʽʯʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʪʦʤʫ ʧʦʜʽʙʥʦʛʦ. 
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ʄʝʪʨʦʣʦʛʽʷ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʽʩʥʦ ʟʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʩʪʘʥʜʘʨʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʷʭ, ʟ 

ʽʥʰʦʛʦ ð ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ. 

ʂʘʞʫʯʠ ʧʨʦ ʨʦʣʴ ʽ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʚ ʥʘʫʢʦʚʦʤʫ ʽ 

ʪʝʭʥʽʯʥʦʤʫ ʧʨʦʛʨʝʩʽ, ʥʝ ʤʦʞʥʘ ʟʘʙʫʚʘʪʠ, ʱʦ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʥʝʦʙʭʽʜʥʘ ʧʽʜʪʨʠʤʢʘ ʻʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʽ ʟʽʩʪʘʚʣʝʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ. ɭʜʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʴ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʠʡ ʩʪʘʥ 

ʚʠʤʽʨʶʚʘʥʴ, ʧʨʠ ʷʢʦʤʫ ʾʭ ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʘʞʝʥʽ ʚ ʫʟʘʢʦʥʝʥʠʭ 

ʦʜʠʥʠʮʷʭ, ʘ ʧʦʭʠʙʢʠ ʚʽʜʦʤʽ ʟ ʟʘʜʘʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ. 

ɭʜʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʜʦʩʷʛʘʻʪʴʩʷ ʻʜʥʽʩʪʶ ʝʪʘʣʦʥʽʚ ʽ ʟʘʭʦʜʽʚ; 

ʚʠʧʨʦʙʫʚʘʥʴ, ʧʝʨʝʚʽʨʦʢ ʽ ʨʝʚʽʟʽʡ, ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ; ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ. ɭʜʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ 

ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʋʢʨʘʾʥʠ (ɼʉʊʋ) ʫ ʚʠʛʣʷʜʽ ʜʝʨʞʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ. ʇʽʜʪʨʠʤʢʘ ʻʜʥʦʩʪʽ ʫ 

ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʚʠʤʽʨʶʚʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʝʪʨʦʣʦʛʽʯʥʦʶ ʩʣʫʞʙʦʶ 

ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʩʪʘʥʜʘʨʪʽʚ ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʤʝʪʨʦʣʦʛʽʯʥʽ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʽʥʩʪʠʪʫʪʠ ʽ ʣʘʙʦʨʘʪʦʨʽʾ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ 

ʩʪʘʥʦʤ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ʈʦʟʚʠʪʦʢ ʪʝʭʥʽʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦ ʩʧʨʠʷʻ 

ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ, ʥʦʚʠʤ ʚʽʜʢʨʠʪʪʷʤ ʽ ʚʩʝʙʽʯʥʦʤʫ ʧʨʦʛʨʝʩʫ ʫ 

ʚʩʽʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 
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ʈʆɿɼɯʃ 1. ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ 

ɺʀʄɯʈʖɺɸʅʅʗ 

1.1. ɿʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ʪʘ ʤʽʩʮʝ ʚʠʤʽʨʶʚʘʥʥʷ 

ʩʝʨʝʜ ʥʠʭ 

ɺ ʧʨʦʮʝʩʽ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʥʦʚʠʭ 

ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʣʶʜʠʥʘ, ʙʘʞʘʶʯʠ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʘʮʽ, ʨʦʟʨʦʙʣʷʻ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ, ʪʦʙʪʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ 

ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ. ʄʝʪʦʜʦʤ ʧʽʟʥʘʥʥʷ 

ʥʘʟʠʚʘʶʪʴ ʩʠʩʪʝʤʫ ʚʠʟʥʘʯʘʶʯʠʭ ʧʨʠʥʮʠʧʽʚ ʧʨʘʢʪʠʯʥʦʾ ʘʙʦ 

ʪʝʦʨʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

ʄʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ʽʻʨʘʨʭʽʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ 

ʩʬʝʨʘʤʠ ʩʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

¶ ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ð ʟʘʢʦʥʠ ʪʘ ʧʨʠʥʮʠʧʠ, ʢʦʪʨʽ 

ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʫ ʚʩʽʭ ʥʘʫʢʘʭ; 

¶ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ð ʩʬʝʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʪʨʠʭ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʥʘ ʩʧʦʨʽʜʥʝʥʽ ʛʨʫʧʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ; 

¶ ʤʝʪʦʜʠ ʢʦʥʢʨʝʪʥʦʾ ʥʘʫʢʠ. 

ɿʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʣʶʜʩʪʚʦʤ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ. 

ɿʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 

ʝʤʧʽʨʠʯʥʽ, ʝʤʧʽʨʠʢʦ-ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ. 

ɼʦ ʝʤʧʽʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ, ʨʘʭʫʥʦʢ, ʢʦʥʪʨʦʣʴ, ʚʠʤʽʨʶʚʘʥʥʷ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʥʘʫʢʦʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʦʙôʻʢʪʫ, ʷʢʠʡ ʚʠʚʯʘʻʪʴʩʷ. ɺʦʥʦ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʪʘ ʧʨʦʩʪʠʤ 

ʤʝʪʦʜʦʤ ʧʽʟʥʘʥʥʷ, ʢʦʪʨʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʚ 

ʧʦʯʫʪʪʽʚ ʣʶʜʠʥʠ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʚʩʽʭ ʝʤʧʽʨʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʧʽʟʥʘʥʥʷ. ʗʢ ʤʝʪʦʜ ʧʽʟʥʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʚʠʥʥʦ 
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ʟʘʜʦʚʦʣʴʥʷʪʠ ʨʷʜʫ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ: ʥʘʚʤʠʩʥʦʩʪʽ, ʧʣʘʥʦʤʽʨʥʦʩʪʽ, 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʩʪʽ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ. 

ʇʦʨʽʚʥʷʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʭʦʞʦʩʪʽ ʘʙʦ ʨʽʟʥʠʮʽ 

ʦʙôʻʢʪʽʚ ʘʙʦ ʷʚʠʱ. 

ʄʝʪʦʜʦʤ ʩʭʦʞʦʩʪʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʝ, ʱʦ ʻ ʟʘʛʘʣʴʥʠʤ ʜʣʷ 

ʨʷʜʫ ʦʙôʻʢʪʽʚ ʪʘ ʷʚʠʱ, ʘ ʦʪʞʝ, ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤ, ʱʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʪʨʝʙʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʪʠ. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʚʽ ʥʘʩʪʫʧʥʽ ʛʦʣʦʚʥʽ 

ʚʠʤʦʛʠ: 

1. ʇʦʨʽʚʥʶʚʘʪʠ ʦʙôʻʢʪʠ, ʷʢʽ ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ ʦʜʥʦʨʽʜʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

2. ʇʦʨʽʚʥʶʚʘʪʠ ʟʘ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʈʘʭʫʥʢʦʤ ʥʘʟʠʚʘʶʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ 

ʩʫʢʫʧʥʦʩʪʽ ʷʢʽʩʥʦ ʦʜʥʦʪʠʧʥʠʭ ʝʤʧʽʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʚ ʧʨʦʮʝʩʽ 

ʢʦʪʨʦʛʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʾʭ ʯʠʩʝʣʴʥʽʩʪʶ ʪʘ 

ʯʠʩʣʦʤ ʟ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʷʜʫ ʯʠʩʝʣ. ɼʣʷ ʨʘʭʫʥʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʟʘʻʤʦʦʜʥʦʟʥʘʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʩʫʢʫʧʥʽʩʪʶ ʦʙôʻʢʪʽʚ ʟʘ ʾʭ 

ʢʽʣʴʢʽʩʪʶ ʪʘ ʯʠʩʣʦʤ ʟ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʷʜʫ ʯʠʩʝʣ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʽʟʥʷʪʠ ʦʢʨʝʤʦ ʢʦʞʥʠʡ ʦʙôʻʢʪ. 

ʂʦʥʪʨʦʣʝʤ ʥʘʟʠʚʘʶʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʷʢʽʩʥʦʾ ʩʪʦʨʦʥʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙôʻʢʪʫ, ʧʨʠ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʤʽʞ ʩʪʘʥʦʤ ʦʙôʻʢʪʫ ʟʘ ʧʝʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʪʘ ʥʦʨʤʦʶ. ʂʦʥʪʨʦʣʶ 

ʧʽʜʣʷʛʘʶʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʩʪʘʥ ʧʨʦʜʫʢʪʫ ʪʘ ʚʠʨʦʙʫ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙôʻʢʪʫ ʚ 

ʚʽʜʥʦʰʝʥʥʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʧʦʨʷʜʢʫ ʪʘ ʘʜʠʪʠʚʥʦʩʪʽ ʦʙʤʝʞʝʥʠʤ 

ʨʷʜʦʤ ʽʤʝʥʦʚʘʥʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ. ɺʠʤʽʨʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚôʷʟʦʢ ʤʽʞ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʪʘ ʪʝʦʨʽʻʶ, ʚʠʩʦʢʫ 

ʷʢʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʪʦʯʥʦ ʢʝʨʫʚʘʪʠ, ʧʦʪʨʽʙʥʦ ʪʦʯʥʦ ʚʠʤʽʨʶʚʘʪʠ 

ʚʩʽ ʧʘʨʘʤʝʪʨʠ, ʧʦ ʢʦʪʨʠʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʝʨʫʚʘʥʥʷ ʦʙôʻʢʪʦʤ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʪʘʢʦʞ ʽ ʷʢʽʩʪʶ ʚʠʨʦʙʽʚ. ʊʦʤʫ ʩʪʘʚʠʪʴʩʷ ʟʘʜʘʯʘ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 
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ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʌɺ, ʢʦʪʨʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʤʧʽʨʠʯʥʠʡ ʦʙôʻʢʪ, ʯʠʩʝʣʴʥʠʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ 

ʤʦʜʝʣʷʤʠ. ɺʦʥʘ ʪʽʩʥʦ ʟʚôʷʟʘʥʘ ʟ ʤʝʪʦʜʘʤʠ ʬʽʟʠʯʥʦʛʦ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʽʟʠʯʥʦʛʦ ʦʙôʻʢʪʫ ʘʙʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʥʷ 

ʪʘ ʘʥʘʣʽʟʫ ʡʦʛʦ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʇʦʪʽʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʩʥʦʚʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʽʟʥʦʚʠʜʽʚ ʝʤʧʽʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʧʝʚʥʦʛʦ 

ʪʠʧʫ, ʚʩʪʘʥʦʚʣʶʶʪʴ, ʟ ʷʢʠʤ ʨʽʟʥʦʚʠʜʦʤ ʮʝʡ ʦʙôʻʢʪ ʻ ʽʜʝʥʪʠʯʥʠʤ. 

ʇʨʠ ʮʴʦʤʫ ʟʥʘʭʦʜʷʪʴ ʟ ʧʝʚʥʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʚʠʜ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʦʙôʻʢʪʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʡʦʛʦ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ, ʩʪʫʧʽʥʴ 

ʪʦʯʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʮʽʥʢʠ. 

ʅʘʫʢʦʚʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʥʘʟʠʚʘʶʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ 

ʢʦʤʧʣʝʢʩʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʢʣʘʜʥʦʛʦ ʝʤʧʽʨʠʯʥʦʛʦ ʦʙôʻʢʪʫ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʌɺ, ʩʫʢʫʧʥʽʩʪʶ ʾʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ɼʦ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʦʞ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʦʙôʻʢʪʽʚ. ɺʠʧʨʦʙʫʚʘʥʥʷʤʠ ʥʘʟʠʚʘʶʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʢʦʪʨʽ ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʠʤ ʫʤʦʚʘʤ ʪʘ ʩʪʘʥʫ ʦʙôʻʢʪʫ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʩʪʚʦʨʶʶʪʴʩʷ ʚʩʝ ʙʽʣʴʰ 

ʩʢʣʘʜʥʽ ʘʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʩʥʦʚʦʶ ʦʜʥʦʛʦ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. 

ɽʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʤʝʪʦʜʠ 

ʷʢʽʩʥʦʾ (ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ, ʢʦʥʪʨʦʣʴ) ʪʘ ʢʽʣʴʢʽʩʥʦʾ 

(ʨʘʭʫʥʦʢ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʥʘʫʢʦʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪ) 

ʦʮʽʥʦʢ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ ʫʩʽʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ ʤʘʻ ʚʠʤʽʨʶʚʘʥʥʷ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʪʨʦʛʦ ʦʪʨʠʤʫʶʪʴ ʮʽʥʥʫ ʢʽʣʴʢʽʩʥʫ ʚʠʤʽʨʶʚʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ. ʅʘʷʚʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʨʝʘʣʽʟʘʮʽʶ 
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ʚʩʽʭ ʝʤʧʽʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ ð ʚʽʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦ 

ʥʘʫʢʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɻʨʫʧʘ ʝʤʧʽʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʟʤʽʩʪʦʚʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʪʦʙʪʦ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʝʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ 

ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʦʩʦʙʣʠʚʦ ʧʨʠʩʢʦʨʝʥʠʤʠ ʪʝʤʧʘʤʠ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

ʩʢʣʘʜʥʠʭ ʚʠʨʦʙʽʚ. ʇʨʠ ʨʦʟʛʣʷʜʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʤʧʽʨʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ ʪʨʝʙʘ ʧʨʠʡʤʘʪʠ ʜʦ ʫʚʘʛʠ ʦʙʤʝʞʝʥʽʩʪʴ ʮʠʭ 

ʤʝʪʦʜʽʚ, ʢʦʪʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʨʚʘʣʦʤ ʯʘʩʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʛʨʘʥʠʮʷʤʠ ʦʙôʻʢʪʫ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ʆʙʤʝʞʝʥʽʩʪʴ 

ʝʤʧʽʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʦʪʨʠʤʫʚʘʪʠ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʫʟʘʛʘʣʴʥʝʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʟʘʢʦʥʠ. 

ɿʘʢʦʥʠ ʧʨʠʨʦʜʠ ʚʽʜʢʨʠʚʘʶʪʴ ʰʣʷʭʦʤ ʚʠʚʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʝʤʧʽʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʤʧʽʨʠʢʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʧʽʟʥʘʥʥʷ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʝʤʧʽʨʠʢʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

1. ʘʥʘʣʽʟ; 

2. ʽʥʜʫʢʮʽʶ; 

3. ʜʝʜʫʢʮʽʶ; 

4. ʬʽʟʠʯʥʝ ʪʘ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ; 

5. ʽʩʪʦʨʠʢʦ-ʣʦʛʽʯʥʠʡ ʤʝʪʦʜ; 

6. ʧʝʨʝʚʽʨʢʫ ʛʽʧʦʪʝʟ. 

ɽʤʧʽʨʠʢʦ-ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʟ ʦʙôʻʢʪʽʚ 

ʪʘ ʷʚʠʱ ʨʽʟʥʽ ʩʪʦʨʦʥʠ, ʨʦʟʜʽʣʠʪʠ ʧʨʝʜʤʝʪ ʧʽʟʥʘʥʥʷ ʥʘ ʩʢʣʘʜʦʚʽ 

ʜʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʾʭ ʚʠʚʯʝʥʥʷ. ʎʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʡ ʚʠʪʷʛ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʪʨʘ ʻ ʚ ʥʝʷʚʥʦʤʫ 

ʚʠʛʣʷʜʽ ʚ ʽ ʨʝʟʫʣʴʪʘʪʘʭ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʤʧʽʨʠʯʥʠʭ 

ʤʝʪʦʜʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʝʧʝʥʽ ʽʩʪʠʥʥʦʩʪʽ ʛʽʧʦʪʝʟ, ʩʢʣʘʜʘʶʪʴ 
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ʦʩʥʦʚʫ ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʪʘ ʤʝʪʦʜʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʆʩʥʦʚʥʠʤʠ ʪʝʦʨʝʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʽʟʥʘʥʥʷ ʻ: 

1. ʫʟʘʛʘʣʴʥʝʥʥʷ, 

2. ʘʙʩʪʨʘʛʫʚʘʥʥʷ, 

3. ʬʦʨʤʘʣʽʟʘʮʽʷ, 

4. ʘʢʩʠʦʤʘʪʠʢʘ. 

ʊʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʚʠʚʯʝʥʥʷ 

ʘʙʩʪʨʘʢʪʥʠʭ ʦʙôʻʢʪʽʚ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ. ʎʽ 

ʤʝʪʦʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʦʙôʻʢʪʠ ʪʘ 

ʷʚʠʱʘ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ, ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʘʙʩʪʨʘʢʪʥʠʤʠ ʦʙôʻʢʪʘʤʠ. 

ʉʫʢʫʧʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʻ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙʣʘʩʪʝʡ 

ʟʥʘʥʥʷ, ʦʩʥʦʚʦʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʝʢʦʥʦʤʽʶ ʨʦʟʫʤʦʚʦʾ ʪʘ ʪʚʦʨʯʦʾ ʧʨʘʮʽ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʠʤʽʨʶʚʘʥʴ ʥʝʜʦʩʪʘʪʥʴʦ 

ʟʥʘʪʠ ʪʝʦʨʽʶ ʪʘ ʤʘʪʠ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ. ʅʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ʎʽ ʟʘʜʘʯʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʢʨʝʤʦʶ ʥʘʫʢʦʶ ï 

ʤʝʪʨʦʣʦʛʽʻʶ. 

1.2. ʅʘʫʢʦʚʠʡ ʽ ʪʝʭʥʽʯʥʠʡ ʟʤʽʩʪ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ʋ ʥʘʫʮʽ, ʪʝʭʥʽʮʽ ʽ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʽ 

ʦʧʠʩʽ ʷʚʠʱ, ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʬʽʟʠʯʥʠʭ ʪʽʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʌɺ ð ʜʦʚʞʠʥʫ, ʤʘʩʫ ʯʘʩ, 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʪʘ ʽʥ. 

ɺʽʜʤʽʥʥʽʩʪʴ ʮʠʭ ʌɺ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʚʠʟʥʘʯʫʚʘʥʘ ʨʽʟʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʷʚʠʱ ʽ ʪʽʣ, ʚʽʜʦʙʨʘʞʘʻ ʣʠʰʝ ʦʜʥʫ ʾʭ ʩʪʦʨʦʥʫ ð 

ʷʢʽʩʥʫ. ʇʦʥʷʪʪʷ ʞ ʌɺ ʚʢʣʶʯʘʻ ʽ ʽʥʰʫ ʩʪʦʨʦʥʫ ð ʢʽʣʴʢʽʩʥʫ, ʪʘʢʫ, 

ʱʦ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ ʽ ʦʮʽʥʶʚʘʥʫ ʯʠʩʣʦʚʠʤ 

ʚʠʨʘʟʦʤ ʌɺ, ʷʢʠʡ ʥʘʟʠʚʘʪʠʤʝʤʦ ʟʥʘʯʝʥʥʷʤ ʌɺ. ʆʩʪʘʥʥʻ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʽʩʪʘʚʣʷʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ ʌɺ ʽ ʧʨʦʚʦʜʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ 

ʦʧʝʨʘʮʽʾ. ʉʘʤʝ ʟʥʘʯʝʥʥʷ ʌɺ ʚʠʟʥʘʯʘʶʪʴ, ʚʠʢʦʥʫʶʯʠ 



21 

ʚʠʤʽʨʶʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʠʤ ʻ, 

ʧʝʨʰ ʟʘ ʚʩʝ, ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʤʽʨʶʚʘʥʫ ʌɺ 

ʘʙʦ ʪʘʢ ʟʚʘʥʫ ʚʠʤʽʨʶʚʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʜʚʦʤ ʚʠʤʦʛʘʤ. ʇʦ-ʧʝʨʰʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʨʽʙʥʦ 

ʦʪʨʠʤʘʪʠ ʥʝ ʧʨʦʩʪʦ ʯʠʩʣʦ, ʘ ʯʠʩʣʦ ʽʤʝʥʦʚʘʥʝ, ʪʦʙʪʦ ʚ ʧʝʚʥʠʭ 

ʦʜʠʥʠʮʷʭ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʜʣʷ ʜʘʥʦʾ ʌɺ (ʥʘʧʨʠʢʣʘʜ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʜʦʨʽʚʥʶʻ ʧôʷʪʠ ʘʤʧʝʨʘʤ). ʎʷ ʚʠʤʦʛʘ 

ʜʠʢʪʫʻʪʴʩʷ ʪʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ 

ʧʦʚʠʥʥʽ ʜʦʧʫʩʢʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʫ ʦʜʥʦʟʥʘʯʥʫ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʢʠʤ (ʷʢʠʤ ʩʧʦʩʪʝʨʽʛʘʯʝʤ) ʘʙʦ 

ʯʠʤ (ʷʢʠʤ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʜʽʻ) 

ʧʨʦʚʝʜʝʥʦ ʚʠʤʽʨʶʚʘʥʥʷ. ʇʦ-ʜʨʫʛʝ, ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʦʮʽʥʢʫ ʪʦʯʥʦʩʪʽ ʥʘʙʫʪʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ 

ʌɺ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʛʨʘʥʠʮʝʶ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʪʘʢʦʞ ʽ ʪʝ, ʱʦ ʮʝʡ 

ʧʨʦʮʝʩ ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʜʙʘʯʘʻ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʧʨʦʩʪʠʡ ʘʙʦ 

ʩʢʣʘʜʥʠʡ ʬʽʟʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ʂʽʣʴʢʽʩʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʌɺ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʦʜʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ. ʊʘʢ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʌɺ ʦʪʨʠʤʫʶʪʴ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ, ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʟʥʘʯʝʥʥʷ 

ʽʥʰʠʭ ʌɺ, ʚʠʟʥʘʯʫʚʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʣʘʜʝʥʦʛʦ, ʚʠʤʽʨʶʚʘʥʥʷʤ ʥʘʟʠʚʘʶʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ (ʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ) ʦʧʝʨʘʮʽʡ, ʱʦ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʥʘʙʫʪʪʷ ʟʥʘʯʝʥʥʷ 

ʌɺ. ʇʨʦʪʝ ʜʘʥʝ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʟ ʧʨʠʥʮʠʧʦʚʠʭ ʧʦʟʠʮʽʡ ʽ ʥʝ ʨʦʟʢʨʠʚʘʻ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʪʝʭʥʽʯʥʦʾ 

ʩʫʪʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʜʘʥʦʾ ʛʘʣʫʟʽ 

ʪʝʭʥʽʢʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʽ, ʧʨʠʨʦʜʥʦ, ʟʘʩʦʙʠ 

ʚʠʤʽʨʶʚʘʥʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʧʨʦʮʝʩ, ʘ ʪʘʢʦʞ ʩʧʦʩʽʙ ʘʙʦ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ 
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ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʽʟʠʯʥʠʤ ʷʚʠʱʝʤ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʞʠʚʘʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʤʽʨʶʚʘʥʥʷ ʦʭʦʧʣʶʻ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ 

ʝʣʝʤʝʥʪʠ: ʚʠʤʽʨʶʚʘʥʽ ʌɺ; ʫʤʦʚʠ ʚʠʤʽʨʶʚʘʥʴ; ʦʜʠʥʠʮʽ ʌɺ; 

ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ; ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʴ; ʩʧʦʩʪʝʨʽʛʘʯʘ ʘʙʦ ʷʢʽ-

ʥʝʙʫʜʴ ʪʝʭʥʽʯʥʽ ʧʨʠʩʪʨʦʾ ʩʧʨʠʡʥʷʪʪʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʝʥʥʷ 

ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ; ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʊʘʢʠʡ ʟʤʽʩʪ ʚʠʤʽʨʶʚʘʥʴ ʷʢ ʥʘʫʢʠ ʽ ʛʘʣʫʟʽ ʪʝʭʥʽʢʠ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʪʦʛʦ, ʥʘ ʷʢʠʭ ʬʽʟʠʯʥʠʭ ʧʨʠʥʮʠʧʘʭ ʧʦʙʫʜʦʚʘʥʽ ʟʘʩʦʙʠ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʷʢʦʛʦ ʨʦʜʫ ʌɺ ʻ ʦʙôʻʢʪʦʤ ʚʠʤʽʨʶʚʘʥʴ. 

ɺʠʤʽʨʶʚʘʥʽ ʚʝʣʠʯʠʥʠ. ʅʝ ʨʦʟʛʣʷʜʘʶʯʠ ʚʩʽ ʽʩʥʫʶʯʽ ʌɺ ʚ ʾʭ 

ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ, ʦʙʤʝʞʠʤʦʩʷ ʣʠʰʝ ʪʠʤʠ ʦʟʥʘʢʘʤʠ, ʷʢʽ ʻ 

ʥʘʡʙʽʣʴʰʠʤ ʽʥʪʝʨʝʩʦʤ ʟ ʧʦʛʣʷʜʫ ʦʪʨʠʤʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʌɺ. ɺʽʜʟʥʘʯʠʤʦ, ʧʝʨʰ ʟʘ ʚʩʝ, ʱʦ ʤʠ ʙʫʜʝʤʦ 

ʨʦʟʛʣʷʜʘʪʠ ʧʠʪʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʌɺ ʽ ʥʝ ʟʘʯʽʧʘʪʠ 

ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʙʝʟʧʝʨʝʨʚʥʽ ʟʘ ʟʥʘʯʝʥʥʷʤ ʌɺ ʽ ʜʠʩʢʨʝʪʥʽ. 

ʇʝʨʰʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʾʭ ʟʤʽʥʠ 

ʚʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʩʢʽʥʯʝʥʥʝ ʯʠʩʣʦ ʟʥʘʯʝʥʴ. ʅʘ ʨʠʩ. 1.1, ʘ ʮʷ 

ʌɺ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʽʯʥʦ ʫ ʚʠʛʣʷʜʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʣʽʥʽʾ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʟʥʘʯʝʥʥʷ, ʨʽʚʥʦʛʦ ʥʫʣʶ, ʜʦ ʜʝʷʢʦʛʦ ʟʥʘʯʝʥʥʷ X . 

ɼʠʩʢʨʝʪʥʘ ʞ ʟʘ ʟʥʘʯʝʥʥʷʤ ʌɺ ʚ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʤʽʥʠ ʤʘʻ 

ʦʙʤʝʞʝʥʝ ʯʠʩʣʦ ʟʥʘʯʝʥʴ (ʨʽʚʥʽʚ), ʧʨʠʯʦʤʫ ʙʫʜ-ɹʷʢʝ ʧʦʜʘʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘ ʦʜʥʝ ʽ ʪʝ ʞ ʟʥʘʯʝʥʥʷ 

XD  (ʨʠʩ. 1.1, ʙ). 
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ʈʠʩ. 1.1. ɺʠʤʽʨʶʚʘʥʽ ʌɺ ʪʘ ʾʭ ʤʦʞʣʠʚʘ ʟʤʽʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ 

ʅʘ ʧʨʘʢʪʠʮʽ ʥʘʡʯʘʩʪʽʰʝ ʜʦʚʦʜʠʪʴʩʷ ʚʠʤʽʨʶʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʽ 

ʟʘ ʟʥʘʯʝʥʥʷʤ ʌɺ, ʨʦʟʛʣʷʜʘʶʯʠ ʾʭ ʚ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʘʩʧʝʢʪʽ. 

ɹʝʟʧʝʨʝʨʚʥʘ ʟʘ ʟʥʘʯʝʥʥʷʤ ʌɺ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʯʘʩʽ ʘʙʦ 

ʙʝʟʧʝʨʝʨʚʥʦ, ʘʙʦ ʜʠʩʢʨʝʪʥʦ (ʥʘʧʨʠʢʣʘʜ ʢʦʨʦʪʢʦʯʘʩʥʽ ʽʤʧʫʣʴʩʠ 

ʥʘʧʨʫʛʠ, ʱʦ ʩʣʽʜʫʶʪʴ ʧʦʩʣʽʜʦʚʥʦ ʦʜʠʥ ʟʘ ʦʜʥʠʤ). ʅʘ ʨʠʩ. 1.1, ʚ 

ʟʦʙʨʘʞʝʥʘ ʙʝʟʧʝʨʝʨʚʥʘ ʟʤʽʥʘ ʌɺ Xʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ t  ʫ ʚʠʛʣʷʜʽ 

ʜʝʷʢʦʾ ʙʝʟʧʝʨʝʨʚʥʦʾ ʢʨʠʚʦʾ ()X t
, ʘ ʥʘ ʨʠʩ. 1.1, ʛ ʧʨʠʚʝʜʝʥʠʡ ʨʷʜ 

ʜʠʩʢʨʝʪʥʠʭ ʚ ʯʘʩʽ ʟʥʘʯʝʥʴ ʌɺ X. ʋ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʪʝʭʥʽʮʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʪʝʨʤʽʥ Ăʘʥʘʣʦʛʦʚʘ ʚʝʣʠʯʠʥʘò: ʮʝ ʌɺ, ʱʦ ʻ 

ʧʦʜʽʙʥʽʩʪʶ ʽʥʰʦʾ ʌɺ ʘʙʦ, ʽʥʘʢʰʝ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʽʥʰʫ ʌɺ. ɯ 

ʷʢʱʦ ʧʝʨʰʘ (ʦʩʥʦʚʥʘ) ʌɺ ʟʤʽʥʶʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ, ʪʦ ʽ ʘʥʘʣʦʛʦʚʘ 

ʌɺ ʪʘʢʦʞ ʟʤʽʥʶʚʘʪʠʤʝʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ. ʅʘʧʨʠʢʣʘʜ, ʚ 

ʘʤʧʝʨʤʝʪʨʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʢʘʞʯʠʢʘ ʟʘ ʰʢʘʣʦʶ ʻ ʚʝʣʠʯʠʥʦʶ 

ʘʥʘʣʦʛʦʚʦʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʪʨʫʤʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʙʝʟʧʝʨʝʨʚʥʘ ʌɺ. ɿʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʧʨʠʣʘʜʠ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʘʥʘʣʦʛʦʚʠʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʠʬʨʦʚʠʭ 

ʧʨʠʣʘʜʽʚ, ʷʢʽ ʚʠʜʘʶʪʴ ʚʠʤʽʨʶʚʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʜʠʩʢʨʝʪʥʽʡ 

ʬʦʨʤʽ, ð ʫ ʚʠʛʣʷʜʽ ʯʠʩʝʣ. ʋ ʮʠʬʨʦʚʠʭ ʧʨʠʣʘʜʘʭ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚ ʯʘʩʽ ʌɺ ʚ 

ʜʠʩʢʨʝʪʥʽ ʟʘ ʟʥʘʯʝʥʥʷʤ (ʨʽʚʥʝʤ), ʘ ʪʘʢʦʞ ʟʚʦʨʦʪʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. 
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ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʷʭ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʨʽʜ ʌɺ: ʝʣʝʢʪʨʠʯʥʘ, 

ʤʘʛʥʽʪʥʘ ʘʙʦ ʥʝʝʣʝʢʪʨʠʯʥʘ. 

ɽʣʝʢʪʨʠʯʥʽ ʽ ʤʘʛʥʽʪʥʽ ʌɺ ʜʦʮʽʣʴʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ʝʥʝʨʛʝʪʠʯʥʽ, ʭʘʨʘʢʪʝʨʠʟʫʶʯʽ ʧʨʠʡʤʘʯ ʘʙʦ ʛʝʥʝʨʘʪʦʨ ʟ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʦʢʫ, ʽ ʧʘʨʘʤʝʪʨʠʯʥʽ, ʪʘʢʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʝʣʝʢʪʨʠʯʥʽ ʽ ʤʘʛʥʽʪʥʽ ʢʦʣʘ ʽ ʾʭ ʝʣʝʤʝʥʪʠ. ɼʦ ʝʥʝʨʛʝʪʠʯʥʠʭ ʌɺ ʤʠ 

ʚʽʜʥʦʩʠʤʦ ʵ. ʨ. ʩ, ʥʘʧʨʫʛʫ, ʩʪʨʫʤ, ʧʦʪʫʞʥʽʩʪʴ, ʝʥʝʨʛʽʶ, ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʢʪʨʠʢʠ, ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʽ ʡʦʛʦ ʱʽʣʴʥʽʩʪʴ, ʤʘʛʥʽʪʦʨʫʰʽʡʥʫ 

ʩʠʣʫ ʪʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɺʠʤʽʨʶʚʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʮʽ ʌɺ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ð ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʾʭ ʧʨʦʷʚʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʩʦʙʠ 

ʚʠʤʽʨʶʚʘʥʴ. ʊʘʢ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʤʧʝʨʤʝʪʨʘ, ʧʨʠʥʮʠʧ ʜʽʾ ʷʢʦʛʦ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʷʢʦʤʫ-ʥʝʙʫʜʴ ʧʨʦʷʚʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, 

ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʩʪʨʫʤ, ʚʢʣʶʯʠʚʰʠ ʘʤʧʝʨʤʝʪʨ ʚ ʪʝ ʢʦʣʦ, ʜʝ 

ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ ʚʠʤʽʨʶʚʘʥʥʷ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʝʥʝʨʛʝʪʠʯʥʽ ʌɺ ʤʘʣʽ ʟʘ ʨʦʟʤʽʨʦʤ, ʜʦʚʦʜʠʪʴʩʷ ʫʜʘʚʘʪʠʩʷ ʜʦ ʾʭ 

ʧʽʜʩʠʣʝʥʥʷ, ʪʦʜʽ, ʦʯʝʚʠʜʥʦ, ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʝʥʝʨʛʽʶ ʚʽʜ 

ʩʪʦʨʦʥʥʴʦʛʦ ʜʞʝʨʝʣʘ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚ ʩʪʦʨʦʥʥʽʭ ʜʞʝʨʝʣʘʭ ʝʥʝʨʛʽʾ 

ʚʠʥʠʢʘʻ ʽ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ, ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʧʨʠʣʘʜʽ; ʧʨʦʪʝ ʚʽʜʤʽʯʝʥʘ 

ʦʩʦʙʣʠʚʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʌɺ ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʛʦ ʟʥʘʯʝʥʥʷ ʽ ʚ ʮʠʭ 

ʚʠʧʘʜʢʘʭ. ʇʘʨʘʤʝʪʨʠʯʥʽ ʞ ʌɺ (ʧʘʨʘʤʝʪʨʠ), ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʤʦ 

ʦʧʽʨ, ʻʤʢʽʩʪʴ, ʽʥʜʫʢʪʠʚʥʽʩʪʴ, ʚʟʘʻʤʥʫ ʽʥʜʫʢʪʠʚʥʽʩʪʴ, ʤʘʛʥʽʪʥʫ 

ʧʨʦʥʠʢʥʽʩʪʴ, ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʪʘ ʽʥʰʽ, ʚʠʤʘʛʘʶʪʴ ʧʨʠ ʾʭ 

ʚʠʤʽʨʶʚʘʥʥʽ ʩʚʦʛʦ ʨʦʜʫ ʟʙʫʜʞʝʥʥʷ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ, ʷʢʱʦ ʤʦʚʘ 

ʡʜʝ ʧʨʦ ʦʢʨʝʤʦ ʫʟʷʪʽ ʝʣʝʤʝʥʪʠ (ʨʝʟʠʩʪʦʨʠ, ʢʦʥʜʝʥʩʘʪʦʨʠ ʪʘ ʽʥ.). 

ʗʢʱʦ ʞ ʩʧʨʘʚʘ ʩʪʦʩʫʻʪʴʩʷ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʨʘʮʶʶʯʝ ʝʣʝʢʪʨʠʯʥʝ ʘʙʦ ʤʘʛʥʽʪʥʝ ʢʦʣʦ, ʪʦ ʚ ʪʘʢʦʤʫ ʢʦʣʽ ʚʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʤʽʨʷʥʽ ʥʝʧʨʷʤʠʤ ʰʣʷʭʦʤ ð ʯʝʨʝʟ ʝʥʝʨʛʝʪʠʯʥʽ 

ʚʝʣʠʯʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʦʧʽʨ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʚʠʤʽʨʷʚʰʠ ʩʪʨʫʤ, 

ʱʦ ʧʨʦʪʽʢʘʻ ʧʦ ʮʴʦʤʫ ʦʧʦʨʫ, ʽ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʥʽʤ. 
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ɺʠʤʽʨʶʚʘʥʥʶ ʧʽʜʣʷʛʘʶʪʴ ʪʘʢʦʞ ʌɺ ʯʘʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʧʦʚôʷʟʘʥʽ ʟ ʌɺ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʥʝʨʛʝʪʠʯʥʽ ʧʨʦʮʝʩʠ: ʧʝʨʽʦʜ, 

ʯʘʩʪʦʪʘ, ʨʽʟʥʠʮʷ ʬʘʟ. 

ɼʝʷʢʽ ʌɺ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʟʥʦʚʫ-ʪʘʢʠ ʟ ʧʦʟʠʮʽʾ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢ ʌɺ ʧʨʦʩʪʽ (ʩʪʨʫʤ, ʥʘʧʨʫʛʘ ʽ ʽʥ.) ʽ ʩʢʣʘʜʝʥʽ 

(ʧʦʭʽʜʥʽ). ɼʦ ʦʩʪʘʥʥʽʭ ʚʽʜʥʦʩʠʤʦ ʧʦʪʫʞʥʽʩʪʴ ʷʢ ʜʦʙʫʪʦʢ, ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʪʨʴʦʭ ʌɺ (cosP IU j= ), ʝʥʝʨʛʽʶ ʷʢ 

ʽʥʪʝʛʨʘʣʴʥʫ ʌɺ, (

2

1

t

t

W Pdt=ñ
), ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʠʢʠ ʷʢ ʽʥʪʝʛʨʘʣʴʥʫ 

ʌɺ (

2

1

t

t

Q idt=ñ
); ʚ ʪʦʡ ʞʝ ʯʘʩ ʩʪʨʫʤ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʘʞʝʥʠʡ ʯʝʨʝʟ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʠʢʠ Q . 

ɿ ʧʨʠʚʝʜʝʥʦʛʦ ʚʠʭʦʜʠʪʴ, ʱʦ ʚʽʜ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ 

ʧʦʪʨʽʙʥʝ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʦʧʝʨʘʮʽʡ (ʤʥʦʞʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ ʪʘ ʽʥ.). 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʷʪʠ ʥʝʝʣʝʢʪʨʠʯʥʫ ʘʙʦ ʤʘʛʥʽʪʥʫ ʌɺ, ʘ 

ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ ð ʝʣʝʢʪʨʠʯʥʽ, ʪʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʮʠʭ ʌɺ ʚ ʷʢʫ-ʥʝʙʫʜʴ ʝʣʝʢʪʨʠʯʥʫ 

ʌɺ, ʷʢʘ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ, ʟ ʧʦʛʣʷʜʫ ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ 

ʚʠʤʽʨʶʚʘʥʥʷʤ ʚʠʤʦʛ, ʤʦʞʝ ʙʫʪʠ ʚʠʤʽʨʷʥʘ ʧʨʠʣʘʜʘʤʠ 

ʝʣʝʢʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɺʠʤʽʨʶʚʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʣʽʜ 

ʨʦʟʫʤʽʪʠ ʚ ʥʘʩʪʫʧʥʦʤʫ ʩʝʥʩʽ: ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʷʢʦʛʦ ʧʨʠʩʪʨʦʶ ð 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ð ʩʪʚʦʨʶʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʘ ʌɺ 

(ʚʠʭʽʜʥʘ) Y, ʦʜʥʦʟʥʘʯʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʚôʷʟʘʥʘ ʟ 

ʥʝʝʣʝʢʪʨʠʯʥʦʶ ʌɺ X  (ʚʭʽʜʥʘ), ʪʦʙʪʦ, ()Y f X=
ʧʦ ʤʦʞʣʠʚʦʩʪʽ 

ʣʽʥʽʡʥʦ ʽ ʟ ʚʩʪʘʥʦʚʣʝʥʦʶ ʪʦʯʥʽʩʪʶ. ʇʠʪʘʥʥʷ ʧʨʦ ʚʠʤʽʨʶʚʘʣʴʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʻ ʦʩʥʦʚʦʧʦʣʦʞʥʠʤ ʫ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʪʝʭʥʽʮʽ ʽ ʥʘʜʘʣʽ 

ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʝ ʜʝʪʘʣʴʥʽʰʝ. 

ɯʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʯʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ ð 

ʯʠ ʟʘʣʠʰʘʻʪʴʩʷ ʚʦʥʘ ʧʦʩʪʽʡʥʦʶ ʚ ʯʘʩʽ (ʚʠʢʣʶʯʘʶʯʠ ʚʠʧʘʜʢʦʚʽ 

ʟʤʽʥʠ ʽ ʬʣʶʢʪʫʘʮʽʾ), ʯʠ ʟʤʽʥʶʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ ʘʙʦ ʭʘʨʘʢʪʝʨ ʾʾ 
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ʟʤʽʥʠ ʽʤʧʫʣʴʩʥʠʡ (ʧʨʠ ʮʴʦʤʫ ʽʩʪʦʪʥʘ ʪʘʢʦʞ ʯʘʩʪʦʪʘ ʮʠʭ ʟʤʽʥ) ð 

ʦʩʢʽʣʴʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʮʴʦʛʦ ʚʠʙʠʨʘʶʪʴʩʷ ʪʽ ʘʙʦ ʽʥʰʽ ʟʘʩʦʙʠ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʴ. 

ʇʨʠʩʪʫʧʘʶʯʠ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʧʦʨʷʜʦʢ 

ʟʥʘʯʝʥʥʷ ʌɺ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʜʫʞʝ ʤʘʣʠʭ ʦʧʦʨʽʚ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʚʝʨʥʝʥʘ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʥʘ ʪʝ, ʱʦʙ ʦʧʦʨʠ 

ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʧʦʨʠ ʧʝʨʝʭʽʜʥʠʭ ʢʦʥʪʘʢʪʽʚ ʚ ʤʽʩʮʷʭ 

ʧʨʠʻʜʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʦʛʦ ʦʙôʻʢʪʫ ʥʝ ʩʧʦʪʚʦʨʶʚʘʣʠ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʞ ʜʫʞʝ ʚʝʣʠʢʠʭ ʦʧʦʨʽʚ 

ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʚʠʢʣʶʯʝʥʥʷ ʩʧʦʪʚʦʨʶʶʯʦʛʦ 

ʚʧʣʠʚʫ ʦʧʦʨʽʚ ʽʟʦʣʷʮʽʾ ʝʣʝʤʝʥʪʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽ 

ʩʘʤʦʛʦ ʦʙôʻʢʪʫ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʟʥʘʯʝʥʥʷ ʮʠʭ 

ʦʧʦʨʽʚ ʤʦʞʫʪʴ ʦʧʠʥʠʪʠʩʷ ʪʦʛʦ ʞ ʧʦʨʷʜʢʫ ʘʙʦ ʥʘʚʽʪʴ ʤʝʥʰʝ, ʥʽʞ 

ʚʠʤʽʨʶʚʘʥʠʡ ʦʧʽʨ. 

ʋʤʦʚʠ ʚʠʤʽʨʶʚʘʥʴ. ɺʠʤʽʨʶʚʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʷʢʫ-

ʥʝʙʫʜʴ ʌɺ ʦʪʨʠʤʫʶʪʴ ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʚ ʷʢʦʤʫ ʚʠʷʚʣʷʶʪʴʩʷ ʷʚʠʱʘ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ, ʘ 

ʪʘʢʦʞ ʟ ʬʽʟʠʯʥʠʤ ʦʙôʻʢʪʦʤ, ʦʜʥʘ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʷʢʦʛʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʌɺ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ. ʇʨʠ 

ʚʠʤʽʨʶʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʟʘʻʤʥʫ ʜʽʶ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʠʭʦʜʠʪʴ ʚʠʤʽʨʶʚʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ. ɺʪʦʨʛʥʝʥʥʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ ʚ ʩʝʨʝʜʦʚʠʱʝ ʥʝ 

ʧʦʚʠʥʥʦ ʟʤʽʥʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʽʥʘʢʰʝ ʙʫʜʝ 

ʦʪʨʠʤʘʥʘ ʧʦʤʠʣʢʦʚʘ ʘʙʦ ʩʧʦʪʚʦʨʝʥʘ, ʚ ʪʦʤʫ ʘʙʦ ʽʥʰʦʤʫ ʩʝʥʩʽ, 

ʽʥʬʦʨʤʘʮʽʷ. ʈʘʟʦʤ ʟ ʮʠʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʞʠʚʘʥʠʭ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʥʝ ʧʦʚʠʥʥʝ ʩʧʦʪʚʦʨʶʚʘʪʠʩʷ ʚʧʣʠʚʦʤ ʧʦʙʽʯʥʠʭ ʘʙʦ 

ʩʪʦʨʦʥʥʽʭ ʬʘʢʪʦʨʽʚ, ʟʚʘʥʠʭ ʚʧʣʠʚʘʶʯʠʤʠ ʌɺ. 

 

ʈʠʩ.1.2. ɽʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 
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ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʩʪʽ ʧʨʠʢʣʘʜʠ. ɺʽʟʴʤʝʤʦ ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʱʦ ʞʠʚʠʪʴʩʷ ʚʽʜ ʜʞʝʨʝʣʘ ʥʘʧʨʫʛʦʶ U, ʚ 

ʷʢʦʤʫ ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʷʪʠ ʩʪʨʫʤ (ʨʠʩ. 1 .2); ʦʧʽʨ ʢʦʣʘ R . 

ʆʯʝʚʠʜʥʦ, ʱʦ ʩʪʨʫʤ ʚ ʮʴʦʤʫ ʢʦʣʽ ʜʦʨʽʚʥʶʻ I U R= . ɼʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʨʫʤʫ ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʠʪʠ ʧʦʩʣʽʜʦʚʥʦ ʚ ʢʦʣʦ 

ʘʤʧʝʨʤʝʪʨ A . 

ʗʢʱʦ ʦʧʽʨ ʘʤʧʝʨʤʝʪʨʘ ʜʦʨʽʚʥʶʻ AR
, ʪʦ ʧʨʠ constU =  ʩʪʨʫʤ 

ʚ ʢʦʣʽ ʧʽʩʣʷ ʧʨʠʻʜʥʘʥʥʷ ʘʤʧʝʨʤʝʪʨʘ ʟʤʽʥʠʪʴʩʷ ʽ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 

( )AI U R R¡= +
. ɿʚʽʜʩʠ ʷʩʥʦ, ʱʦ ʩʪʨʫʤ ʟʤʝʥʰʠʚʩʷ (I I¡< ), ʪʦʙʪʦ 

ʘʤʧʝʨʤʝʪʨ, ʷʢʠʤ ʚʠʤʽʨʶʶʪʴ ʩʪʨʫʤ I¡, ʚʥʽʩ ʩʧʦʪʚʦʨʝʥʥʷ ʜʦ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʦʣʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʦ 

ʧʨʘʚʠʣʴʥʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʛʣʘ ʙ 

ʙʫʪʠ ʧʨʘʚʠʣʴʥʦʶ, ʷʢʙʠ 
0AR =
. ɿʚʽʜʩʠ ʚʠʪʽʢʘʻ ʚʠʤʦʛʘ ʜʣʷ 

ʘʤʧʝʨʤʝʪʨʽʚ: ʤʘʣʠʡ ʾʭ ʦʧʽʨ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚʟʘʻʤʦʜʽʷ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ ʥʝʦʙʭʽʜʥʘ, ʦʩʢʽʣʴʢʠ ʪʽʣʴʢʠ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʽ ʧʨʠʡʦʤ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʠʣʘʜʦʤ. ʇʨʦʽʣʶʩʪʨʫʻʤʦ ʧʨʦʷʚ ʚʧʣʠʚʘʶʯʠʭ ʌɺ ʥʘ 

ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʠʢʣʘʜʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʨʫʤʫ. ʇʦʢʣʘʜʝʤʦ, ʱʦ 

ʫʩʪʨʽʡ ʘʤʧʝʨʤʝʪʨʘ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʟʘʻʤʦʜʽʾ ʩʪʨʫʤʫ, ʱʦ ʧʨʦʪʽʢʘʻ 

ʧʦ ʦʙʤʦʪʮʽ ʢʦʪʫʰʢʠ, ʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ, ʚ 

ʷʢʦʤʫ ʨʦʟʤʽʱʫʻʪʴʩʷ ʢʦʪʫʰʢʘ, ʫʢʨʽʧʣʝʥʘ ʥʘ ʦʩʷʭ. ʇʨʠʧʫʩʪʠʤʦ 

ʜʘʣʽ, ʱʦ ʘʤʧʝʨʤʝʪʨ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʙʣʠʟʫ ʧʨʦʚʦʜʫ, ʧʦ ʷʢʦʤʫ 

ʧʨʦʪʽʢʘʻ ʚʝʣʠʢʠʡ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ. ʎʝʡ ʩʪʨʫʤ ʩʪʚʦʨʶʻ ʤʘʛʥʽʪʥʝ 

ʧʦʣʝ ʽ ʧʨʠʨʦʜʥʦ, ʱʦ ʚʣʘʩʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʚ ʘʤʧʝʨʤʝʪʨʽ ʙʫʜʝ 

ʩʧʦʪʚʦʨʝʥʦ ʟʦʚʥʽʰʥʽʤ ʩʪʦʨʦʥʥʽʤ ʧʦʣʝʤ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟôʷʚʠʪʴʩʷ 

ʩʧʦʪʚʦʨʝʥʠʡ ʧʦʢʘʟ ʘʤʧʝʨʤʝʪʨʘ, ʪʦʙʪʦ ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʤʽʨʶʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʙʫʜʝ ʥʝʧʨʘʚʠʣʴʥʦʶ. ɺʞʝ ʟ ʮʴʦʛʦ 

ʧʨʠʢʣʘʜʫ ʚʠʜʥʦ, ʥʘʩʢʽʣʴʢʠ ʚʘʞʣʠʚʦ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʚʠʢʣʶʯʘʪʠ 

ʜʽʶ ʚʧʣʠʚʘʶʯʠʭ ʌɺ ʥʘ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ ʘʙʦ ʰʣʷʭʦʤ ʚʠʙʦʨʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʧʦʩʪʘʥʦʚʢʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘʙʦ 
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ʟʘʩʪʦʩʦʚʫʶʯʠ ʪʽ ʘʙʦ ʽʥʰʽ ʟʘʩʦʙʠ ʢʦʤʧʝʥʩʘʮʽʾ ʮʴʦʛʦ ʚʧʣʠʚʫ, ʘʙʦ, 

ʥʘʨʝʰʪʽ, ʰʣʷʭʦʤ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʢʘʟʽʚ ʧʨʠʣʘʜʫ, ʷʢʱʦ ʚʽʜʦʤʘ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʜʽʾ ʜʘʥʦʾ ʚʧʣʠʚʘʶʯʦʾ ʌɺ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʚ ʫʤʦʚʘʭ, ʱʦ 

ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ: ʚʠʩʦʢʽ ʽ ʥʠʟʴʢʽ 

ʪʝʤʧʝʨʘʪʫʨʠ; ʥʘʷʚʥʽʩʪʴ ʚʽʙʨʘʮʽʡ ʘʙʦ ʧʨʠʩʢʦʨʝʥʴ; ʧʽʜʚʠʱʝʥʠʡ ʽ 

ʟʥʠʞʝʥʠʡ ʪʠʩʢ ʪʘ ʽʥ. ʋʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ, ʮʝʭʫ, ʧʦʣʽ ʘʙʦ ʢʦʩʤʽʯʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʧʨʠʨʦʜʥʦ, ʨʽʟʢʦ 

ʨʽʟʥʽ, ʱʦ ʥʘʢʣʘʜʘʻ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʧʝʚʥʽ ʚʠʤʦʛʠ ʚʽʜʥʦʩʥʦ 

ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʴ ʽ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʧʨʦʙʦʚʫʚʘʥʥʽ ʥʦʚʠʭ ʪʠʧʽʚ ʨʘʢʝʪ ʧʦʪʨʽʙʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʬʽʢʩʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ 

ʚʝʣʠʯʠʥ: ʪʝʤʧʝʨʘʪʫʨʠ; ʪʠʩʢʫ ʚ ʙʘʛʘʪʴʦʭ ʪʦʯʢʘʭ; ʰʚʠʜʢʦʩʪʽ; 

ʤʝʭʘʥʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʚ ʜʝʪʘʣʷʭ ʢʦʥʩʪʨʫʢʮʽʾ; ʝʣʝʢʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʪʘ ʽʥ. ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʽ ʘʚʪʦʤʘʪʠʯʥʦʶ ʨʝʻʩʪʨʘʮʽʻʶ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʩʘʤʦʤʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙôʻʢʪʽ, ʘʣʝ ʧʦʪʨʽʙʥʦ 

ʪʘʢʦʞ ʧʝʨʝʜʘʚʘʪʠ ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽ ʧʨʠʡʤʘʣʴʥʽ ʧʫʥʢʪʠ 

ʥʘ ɿʝʤʣʽ, ʜʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ ʾʭ ʧʦʜʘʣʴʰʘ ʦʙʨʦʙʢʘ. ʋ 

ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʩʢʣʘʜʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʱʝ ʽ ʪʠʤ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʨʫʭʦʤʦʤʫ 

ʦʙôʻʢʪʽ, ʚʠʤʽʨʶʻʪʴʩʷ ʚʝʣʠʢʝ ʯʠʩʣʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʌɺ ʽ ʫ 

ʚʝʣʠʢʦʤʫ ʯʠʩʣʽ ʪʦʯʦʢ ʽ, ʥʘʨʝʰʪʽ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʧʝʨʝʜʘʥʽ ʥʘ ʚʽʜʩʪʘʥʴ ʽ ʯʘʩʪʦ ʥʘ ʜʫʞʝ ʚʝʣʠʢʫ. 

ʗʢ ʱʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʢʦʤʧʣʝʢʩ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʦʙʣʘʩʪʽ ʤʝʪʘʣʫʨʛʽʾ ʘʙʦ ʭʽʤʽʾ. ʋʤʦʚʠ ʚʠʤʽʨʶʚʘʥʴ ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʫʤʦʚ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʧʨʠʢʣʘʜʫ. ʊʫʪ ʪʘʢʦʞ ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʶʚʘʪʠ ʚʝʣʠʢʝ ʯʠʩʣʦ 

ʧʘʨʘʤʝʪʨʽʚ ʷʢ ʝʣʝʢʪʨʠʯʥʠʭ, ʪʘʢ ʽ ʥʝʝʣʝʢʪʨʠʯʥʠʭ (ʪʝʤʧʝʨʘʪʫʨʘ, 

ʪʠʩʢ, ʩʢʣʘʜ ʛʘʟʽʚ ʪʘ ʽʥ.) ʽ ʫ ʚʝʣʠʢʦʤʫ ʯʠʩʣʽ ʧʫʥʢʪʽʚ, ʧʨʦʪʝ 

ʧʝʨʝʜʘʯʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʦʙʤʝʞʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʤʘʣʠʤʠ 

ʚʽʜʩʪʘʥʷʤʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʣʝʥʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 
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ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʢʽʡ ʬʦʨʤʽ, ʷʢʘ ʜʦʟʚʦʣʷʣʘ ʙ 

ʧʨʦʚʦʜʠʪʠ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ ʾʭ ʦʙʨʦʙʢʫ, ʦʩʢʽʣʴʢʠ ʥʘ ʧʽʜʩʪʘʚʽ ʮʠʭ 

ʜʘʥʠʭ ʚʠʨʦʙʣʷʶʪʴʩʷ (ʘʚʪʦʤʘʪʠʯʥʦ) ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ 

(ʢʦʤʘʥʜʠ) ʜʣʷ ʧʨʠʩʪʨʦʾʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʨʝʛʫʣʶʚʘʥʥʷ ʜʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʦʪʝ ʚ ʜʘʥʦʤʫ 

ʧʨʠʢʣʘʜʽ ʽ ʧʨʠʢʣʘʜʽ ʟ ʨʘʢʝʪʦʶ ʻ ʽ ʟʘʛʘʣʴʥʽ ʨʠʩʠ: ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʥʝʝʣʝʢʪʨʠʯʥʠʭ ʌɺ ʚ ʝʣʝʢʪʨʠʯʥʠʭ, ʤʥʦʞʠʥʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʽʥ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʫʤʦʚʠ ʚʠʤʽʨʶʚʘʥʴ ʽʩʪʦʪʥʦ ʨʽʟʥʽ, ʱʦ ʧʦʚʠʥʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʧʨʠ ʚʠʙʠʨʘʥʥʽ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ ʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʘʤʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʆʜʠʥʠʮʽ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ. ʋ ʚʠʤʽʨʶʚʘʥʥʷʭ ʥʘʡʚʘʞʣʠʚʽʰʘ 

ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʦʜʠʥʠʮʷʤ (ʩʠʩʪʝʤʘʤ ʦʜʠʥʠʮʴ ʷʢ ʩʫʢʫʧʥʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʽ ʧʦʭʽʜʥʠʭ ʦʜʠʥʠʮʴ) ʌɺ, ʱʦ ʤʘʶʪʴ ʪʘʢʽ ʨʦʟʤʽʨʠ 

ʚʝʣʠʯʠʥ, ʷʢʠʤ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʧʨʠʚʣʘʩʥʝʥʦ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ Ă1ò. 

ɼʣʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ ʽ ʦʜʥʦʟʥʘʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʩʠʩʪʝʤʘ ʦʜʠʥʠʮʴ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʧʦʨʷʜʢʫ. ʆʩʥʦʚʥʽ ʦʜʠʥʠʮʽ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʚʽʜʪʚʦʨʝʥʽ ʫ ʚʠʛʣʷʜʽ ʝʪʘʣʦʥʽʚ, ʪʦʙʪʦ ʪʘʢʠʭ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʴ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟ ʥʘʡʙʽʣʴʰʦʶ ʜʦʩʷʛʥʫʪʦʶ ʪʦʯʥʽʩʪʶ 

ʧʝʨʝʜʘʚʘʪʠ ʚʽʜʪʚʦʨʝʥʠʡ ʨʦʟʤʽʨ ʦʜʠʥʠʮʽ ʽʥʰʠʤ ʟʘʩʦʙʘʤ 

ʚʠʤʽʨʶʚʘʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʚ ʰʠʨʦʢʽʡ ʧʨʘʢʪʠʮʽ. 

ɿʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʴ. ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʫ ʚʩʽʡ ʾʭ ʩʫʢʫʧʥʦʩʪʽ ʜʣʷ ʮʽʣʝʡ ʚʠʤʽʨʶʚʘʥʴ ʟ 

ʥʦʨʤʦʚʘʥʠʤʠ ʧʦʭʠʙʢʘʤʠ, ʢʦʪʨʽ ʚʦʥʠ ʤʘʶʪʴ, ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ. ɿʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ ʫʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʽʟʥʠʭ ʧʨʠʡʦʤʽʚ ʦʪʨʠʤʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʨʽʟʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʧʦʢʣʘʜʝʥʠʭ ʚ ʦʩʥʦʚʫ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ 

ʟʘʣʝʞʥʦ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ: ʨʦʜʫ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ, ʾʾ 

ʟʥʘʯʝʥʥʷ, ʫʤʦʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʽʥ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʚ ʧʦʥʷʪʪʷ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʴ ʚʢʣʘʜʘʻʪʴʩʷ 

ʨʽʟʥʠʡ ʟʤʽʩʪ, ʪʦʤʫ ʚʦʥʦ ʥʝʦʜʥʦʟʥʘʯʥʝ. ɼʦʮʽʣʴʥʦ ʜʘʪʠ ʧʦʥʷʪʪʶ 
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ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʴ ʚʠʟʥʘʯʝʥʥʷ: ʧʨʠʥʮʠʧ ʧʦʨʽʚʥʷʥʥʷ 

ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ ʟ ʦʜʠʥʠʮʝʶ ʽ ʬʽʟʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʧʦʢʣʘʜʝʥʽ 

ʚ ʦʩʥʦʚʫ ʚʠʤʽʨʶʚʘʥʥʷ (ʫ ɻʆʉʊ 16263ð70 ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ Ăʩʫʢʫʧʥʽʩʪʴ ʧʨʠʡʦʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʽ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴò). ʏʘʩʪʦ ʮʝ ʧʦʥʷʪʪʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ʅʘʧʨʠʢʣʘʜ, ʛʦʚʦʨʷʪʴ: ʤʝʪʦʜ ʘʤʧʝʨʤʝʪʨʘ ʽ ʚʦʣʴʪʤʝʪʨʘ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ. ʍʦʯʘ ʮʝ ʻ ʚʽʜʩʪʫʧʦʤ ʚʽʜ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ, ʘʣʝ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʮʽʣʝʡ ʚʦʥʦ ʟʨʫʯʥʝ ʽ ʥʘʚʨʷʜ ʯʠ ʻ 

ʧʽʜʩʪʘʚʘ ʚʽʜ ʮʴʦʛʦ ʚʽʜʤʦʚʣʷʪʠʩʷ. 

ʉʧʦʩʪʝʨʽʛʘʯ. ɺ ʧʨʦʮʝʩʽ ʚʠʤʽʨʶʚʘʥʴ ʥʝ ʦʩʪʘʥʥʶ ʨʦʣʴ ʛʨʘʻ 

ʩʧʦʩʪʝʨʽʛʘʯ. ʍʦʯ ʽʥʢʦʣʠ ʚʠʢʦʥʫʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ, ʚ ʷʢʠʭ 

ʦʪʨʠʤʘʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʦʮʽʥʶʻʪʴʩʷ 

ʩʧʦʩʪʝʨʽʛʘʯʝʤ, ʘ ʧʨʷʤʫʻ ʫ ʚʽʜʧʦʚʽʜʥʽ ʘʚʪʦʤʘʪʠʯʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ 

ʦʙʨʦʙʣʷʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ. 

ʉʧʦʩʪʝʨʽʛʘʯʘ ʟ ʡʦʛʦ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʟ ʧʦʟʠʮʽʡ ʧʝʨʝʪʚʦʨʝʥʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʱʦ ʚʠʜʘʻʪʴʩʷ ʪʠʤ ʘʙʦ ʽʥʰʠʤ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ ʽ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʩʧʦʩʪʝʨʽʛʘʯʝʤ. ʋ ʮʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʦʨʛʘʥʠ ʯʫʪʪʷ ʣʶʜʠʥʠ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʽʨ ʽ ʩʣʫʭ, ʘ ʪʘʢʦʞ 

ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʻ ʧʨʠʣʘʜ, ʟʘʙʝʟʧʝʯʝʥʠʡ ʰʢʘʣʦʶ 

ʽ ʩʪʨʽʣʢʦʶ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʤʽʨʶʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʟʦʨʦʚʠʤ ʦʨʛʘʥʦʤ ʽ ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʚ ʜʝʷʢʠʡ ʩʠʛʥʘʣ, 

ʱʦ ʧʦʩʪʫʧʘʻ ʚ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʷʢʠʡ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʝʨʝʪʚʦʨʠʪʴ 

ʦʪʨʠʤʘʥʠʡ ʩʠʛʥʘʣ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʨʝʟʫʣʴʪʘʪ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʻ ʱʝ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʨʦ ʱʦ ʙʫʜʝ 

ʩʢʘʟʘʥʦ ʧʽʟʥʽʰʝ. ʄʽʨʢʫʶʯʠ ʟ ʧʦʟʠʮʽʡ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ, ʜʦʚʦʜʠʪʴʩʷ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʟʚôʷʟʦʢ ʤʽʞ ʦʪʨʠʤʫʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ (ʚʭʽʜʥʘ ʌɺ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ) ʽ ʚʠʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ ʻ ʥʝʦʜʥʦʟʥʘʯʥʠʤ (ʦʩʢʽʣʴʢʠ 

ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʦʨʛʘʥʽʚ ʯʫʪʪʷ ʣʶʜʠʥʠ), ʘ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ, ʩʪʘʥʫ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʡʦʛʦ ʚʽʢʫ ʽ ʽʥʰʠʭ 
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ʯʠʥʥʠʢʽʚ ʽ ʥʝʦʜʥʘʢʦʚʠʡ ʜʣʷ ʨʽʟʥʠʭ ʣʶʜʝʡ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʧʦʭʠʙʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʷʢʽ ʜʦʜʘʶʪʴʩʷ ʜʦ ʧʦʭʠʙʦʢ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ. ʎʝ ʧʠʪʘʥʥʷ 

ʟʘʩʣʫʛʦʚʫʻ ʩʝʨʡʦʟʥʦʾ ʫʚʘʛʠ, ʻ ʧʨʝʜʤʝʪʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʧʨʦʚʦʜʠʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦ ʚʝʣʠʢʦʤʫ ʯʠʩʣʫ 

ʧʨʠʣʘʜʽʚ ʦʜʥʦʯʘʩʥʦ ʟʘ ʢʦʨʦʪʢʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʽ ʥʘ ʧʽʜʩʪʘʚʽ ʮʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʚʠʩʥʦʚʢʠ ʽ ʫʭʚʘʣʶʚʘʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʨʽʰʝʥʥʷ. ʊʫʪ ʚʞʝ ʜʦʚʦʜʠʪʴʩʷ ʟʚʘʞʘʪʠ ʥʘ ʦʙʤʝʞʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʚ ʯʫʪʪʷ ʣʶʜʠʥʠ ʽ ʧʨʠʚʝʨʪʘʪʠ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 

ʘʚʪʦʤʘʪʠʢʠ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʨʦʟʰʠʨʶʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʣʶʜʠʥʠ. ɸʣʝ ʽ ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ ʥʝ ʚʠʢʣʶʯʘʶʪʴʩʷ 

ʧʦʭʠʙʢʠ ʩʧʨʠʡʥʷʪʪʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. ʇʝʨʰ ʥʽʞ ʛʦʚʦʨʠʪʠ ʧʨʦ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʟʘʚʝʨʰʫʻ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʜʝʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤ ʧʦʥʷʪʪʷ. ɹʫʜʴ-ʷʢʠʡ ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʴ (ʟ ʨʷʜʫ 

ʧʨʠʯʠʥ) ʥʝ ʤʦʞʝ ʜʘʪʠ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ 

ʌɺ. ʊʘʢ, ʟ ʧʨʠʚʝʜʝʥʦʛʦ ʧʨʠʢʣʘʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʨʫʤʫ 

ʘʤʧʝʨʤʝʪʨʦʤ (ʜʠʚ. ʨʠʩ. 1.2) ʚʠʭʦʜʠʪʴ, ʱʦ ʧʨʠʣʘʜ ʧʦʚʠʥʝʥ 

ʚʦʣʦʜʽʪʠ ʥʫʣʴʦʚʠʤ ʦʧʦʨʦʤ; ʧʨʘʢʪʠʯʥʦ ʞ ʘʤʧʝʨʤʝʪʨʠ ʤʘʶʪʴ 

ʢʽʥʮʝʚʠʡ ʦʧʽʨ. ʂʨʽʤ ʮʴʦʛʦ, ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʠʥʮʠʧ ʜʽʾ ʧʨʠʣʘʜʫ, ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʾʭ ʨʝʘʣʽʟʘʮʽʷ ʦʙʤʝʞʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʜʽʡʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ. 

ɼʽʡʩʥʦ, ʨʫʭʦʤʘ ʯʘʩʪʠʥʘ ʧʨʠʣʘʜʫ ʽ ʟʚôʷʟʘʥʠʡ ʟ ʥʝʶ ʧʦʢʘʞʯʠʢ 

ʜʦʩʷʛʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʯʝʨʝʟ ʜʝʷʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʟʘ 

ʷʢʠʡ ʚʠʤʽʨʶʚʘʥʘ ʌɺ ʤʦʞʝ ʟʤʽʥʠʪʠ ʩʚʦʻ ʟʥʘʯʝʥʥʷ. ʇʦʢʘʞʯʠʢ 

ʧʨʠʣʘʜʫ ʤʘʻ ʢʽʥʮʝʚʽ ʨʦʟʤʽʨʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʚʽʜʣʽʢʫ, ʘ 

ʦʪʞʝ, ʽ ʥʘ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. ʇʨʦʪʝ ʚʢʘʟʘʥʝ 

ʦʙʤʝʞʝʥʥʷ ʥʝ ʻ ʘʙʩʦʣʶʪʥʠʤ ʽ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʟʥʽʤʘʻʪʴʩʷ ð ʫ 

ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʗʢ ʧʨʠʢʣʘʜ ʤʦʞʥʘ 

ʧʨʠʚʝʩʪʠ ʮʠʬʨʦʚʽ ʧʨʠʣʘʜʠ, ʷʢʽ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚ ʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʘʚʪʦʤʘʪʠʢʠ ʽ ʝʣʝʢʪʨʦʥʽʢʠ, ʚʦʣʦʜʽʶʪʴ ʽʩʪʦʪʥʦ ʚʠʱʠʤʠ 

ʷʢʦʩʪʷʤʠ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦʜʽʾ ʽ ʪʦʯʥʦʩʪʽ, ʥʽʞ ʩʪʨʽʣʦʯʥʽ. 
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ɯʩʪʠʥʥʝ ʟʥʘʯʝʥʥʷ ʌɺ ʜʦʚʦʜʠʪʴʩʷ ʨʦʟʛʣʷʜʘʪʠ ʣʠʰʝ ʷʢ 

ʟʥʘʯʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʜʘʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʦʙôʻʢʪʫ, ʱʦ 

ʽʜʝʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʚʽʜʥʦʩʠʥʘʭ. ɼʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʜʽʡʩʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʌɺ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʻʪʴʩʷ ʟʥʘʯʝʥʥʷ, ʚʠʟʥʘʯʝʥʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ð ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ ð ʽ ʱʦ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘʢʦʶ ʤʽʨʦʶ, ʱʦ ʜʣʷ ʜʘʥʦʾ 

ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʠ ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʝ ʟʘʤʽʩʪʴ ʽʩʪʠʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʦʚʽʨʮʽ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʣʘʜʠ ʚʠʱʦʾ ʪʦʯʥʦʩʪʽ, 

ʥʽʞ ʧʨʠʣʘʜ, ʱʦ ʧʦʚʽʨʷʻʪʴʩʷ, ʽ ʟʘ ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʡʤʘʶʪʴ 

ʟʥʘʯʝʥʥʷ ʌɺ, ʧʦʢʘʟʘʥʝ ʪʦʯʥʽʰʠʤ ʧʨʠʣʘʜʦʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʜʝ ʟʥʘʯʝʥʥʷ ʌɺ, ʦʪʨʠʤʘʥʝ, ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʇʨʦʪʝ ʪʫʪ ʩʣʽʜ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʝ ʟʘʫʚʘʞʝʥʥʷ: 

ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʙʝʨʝʪʴʩʷ ʟʘ ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ 

ʌɺ ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʦʮʽʥʝʥʘ ʧʦʭʠʙʢʘ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʻ ʦʜʥʝ ʟ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ð ʦʮʽʥʢʘ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ. ʋʩʧʽʰʥʝ ʾʾ ʨʽʰʝʥʥʷ 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʩʪʘʥʦʚʢʦʶ ʽ ʧʨʦʚʝʜʝʥʥʷʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟʘʩʪʦʩʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, 

ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʢʫʣʴʪʫʨʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʪʘ ʽʥ. ʇʨʠʯʠʥ 

ʟôʷʚʣʝʥʥʷ ʧʦʭʠʙʦʢ ʜʫʞʝ ʙʘʛʘʪʦ; ʚʦʥʠ ʦʙʫʤʦʚʣʶʶʪʴʩʷ 

ʥʝʧʦʚʥʦʪʦʶ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʴ, 

ʥʝʜʦʩʪʘʪʥʽʤ ʟʥʘʥʥʷʤ ʚʩʽʭ ʦʙʩʪʘʚʠʥ, ʧʦʚôʷʟʘʥʠʭ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤ 

ʷʚʠʱʝʤ, ʚʧʣʠʚʦʤ ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ ʪʘ ʽʥ. 

ʅʘ ʟʘʢʽʥʯʝʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʶʪʴ 

ʚʝʣʠʢʝ ʧʽʟʥʘʚʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. ʈʘʟʦʤ ʟ ʪʠʤ ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʪʝʭʥʽʢʦʶ, ʷʢʘ ʧʽʜʥʽʤʘʻʪʴʩʷ ʥʘ 

ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʽ ʪʠʤ ʩʘʤʠʤ ʥʘʜʘʻ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʪʝʭʥʽʯʥʠʭ ʨʝʘʣʽʟʘʮʽʡ. 
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ʈʆɿɼɯʃ 2. ɿɸʉʆɹʀ ɺʀʄɯʈʖɺɸʃʔʅʆɰ ʊɽʍʅɯʂʀ 

2.1. ʈʽʟʥʦʚʠʜʠ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ɺʠʤʽʨʶʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʟʥʘʯʝʥʠʭ 

ʜʣʷ ʮʴʦʛʦ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ï ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ (ɿɺʊ). ʎʽ ʟʘʩʦʙʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʦʙôʻʢʪʦʤ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʥʘ ʾʭ ʚʭʦʜʘʭ ʦʪʨʠʤʫʶʪʴ ʩʠʛʥʘʣʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʚʠʤʽʨʶʚʘʥʫ ʌɺ. ɿʛʽʜʥʦ ʽʟ ɼʉʊʋ 2681-94 ʜʦ ɿɺʊ (ʜʠʚ. ʨʠʩ. 2.1) 

ʥʘʣʝʞʘʪʴ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ (ɿɺ) ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ 

(ɺʇ). ʆʩʦʙʣʠʚʽʩʪʶ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ ʻ ʪʝ, ʱʦ ʟ ʾʭ ʜʦʧʦʤʦʛʦʶ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʜʝʨʞʫʶʪʴ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. ɼʦ ɿɺ 

ʥʘʣʝʞʘʪʴ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʘʥʘʣʠ, 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ. ɺʇ (ʤʽʨʠ, 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʢʦʤʧʘʨʘʪʦʨʠ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʽ 

ʢʦʤʧʦʥʝʥʪʠ) ʚʠʢʦʥʫʶʪʴ ʣʠʰʝ ʦʜʥʫ ʟ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʽ 

ʩʘʤʦʩʪʽʡʥʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʘ ʣʠʰʝ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʯʠ ɿɺ. 

 

˭͙͊ͫͦ͋ ͍͙ͣͪ͜Ό͍͊͡Έͤͦ͝ ͔ͭͻ͙ͤ͜͟ 

˭͙͊ͫͦ͋ ͍͙ͣͪ͜Ό͍͊ͤΈ ˤ͙ͣͪ͜Ό͍͊͡Έͤ͜ ͙ͨͪͫͭͪͦ͝ 

ˤ͙ͣͪ͜Ό͍͊͡Έͤ͜ ͙͙ͨͪ͊͒͡ 

ˤ͙ͣͪ͜Ό͍͊͡Έͤ͜ ͙͔͙ͫͫͭͣ 

 

ˤ͙ͣͪ͜Ό͍͊͡Έͤ͜ ͙͊ͤ͊͟͡ 

 
ˤ͙ͣͪ͜Ό͍͊͡Έͤ͜ ͍͙ͯͫͭ͊ͤͦ͟ 

˸͙ͪ͜ 

˴͙ͦͣͨ͊ͪ͊ͭͦͪ 

ˤ͙ͣͪ͜Ό͍͊͡Έͤ͜ ͔͔͍ͨͪͭͦͪΌ͍͊;͜ 

˻͋;͙ͫ͡Ό͍͊͡Έͤ͜ ͔͙ͦͣͨͦͤͤͭ͟ 

 

ʈʠʩ. 2.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ɸʥʘʣʦʛʦʚʽ ʽ ʮʠʬʨʦʚʽ ʧʨʠʣʘʜʠ ɿ ʧʦʛʣʷʜʫ ʢʦʨʠʩʪʫʚʘʯʘ 

(ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ) ʘʥʘʣʦʛʦʚʽ ʽ ʮʠʬʨʦʚʽ ʧʨʠʣʘʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 
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ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. ɺ ʘʥʘʣʦʛʦʚʠʭ 

ʧʨʠʣʘʜʘʭ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ ʟʘʟʚʠʯʘʡ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

ʢʫʪʦʚʝ ʯʠ ʣʽʥʽʡʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʢʘʞʯʠʢʘ (ʩʪʨʽʣʢʠ ʯʠ ʩʚʽʪʣʦʚʦʾ 

ʧʣʷʤʢʠ) (ʨʠʩ. 2.2, ʘ). ʊʘʢʝ ʧʝʨʝʤʽʱʝʥʥʷ ʻ ʤʝʭʘʥʽʯʥʠʤ ʘʥʘʣʦʛʦʤ 

ʨʦʟʤʽʨʫ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ. ʏʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʌɺ ʦʜʝʨʞʫʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʫʯʘʩʪʶ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʚʽʜʣʽʢ 

ʟʘ ʰʢʘʣʦʶ ʧʨʠʣʘʜʫ. 

ʋ ʮʠʬʨʦʚʠʭ ʧʨʠʣʘʜʘʭ (ʨʠʩ. 2.2, ʙ) ʟʥʘʯʝʥʥʷ ʌɺ ʦʪʨʠʤʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ, ʚʽʜʨʘʟʫ ʫ ʚʠʛʣʷʜʽ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʦʶ 

ʦʜʠʥʠʮʝʶ. ɽʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʙʝʨʝ ʫʯʘʩʪʽ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʚʽʜʣʽʢʫ. ɸʥʘʣʦʛʦʚʽ ʧʨʠʣʘʜʠ ʙʫʚʘʶʪʴ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤʠ (ʨʠʩ. 2.3, ʘ) ʪʘ ʝʣʝʢʪʨʦʥʥʠʤʠ (ʨʠʩ. 2.3, ʙ). 

 
ʘ     ʙ 

ʈʠʩ.2.2. ɸʥʘʣʦʛʦʚʠʡ (ʘ) ʪʘ ʮʠʬʨʦʚʠʡ (ʙ) ʧʨʠʣʘʜʠ 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʰʠʭ ʌɺ (ʦʧʽʨ, ʧʦʪʫʞʥʽʩʪʴ ʪʦʱʦ), ʘ 

ʪʘʢʦʞ ʜʣʷ ʟʤʽʥʠ ʛʨʘʥʠʮʴ ʚʠʤʽʨʶʚʘʥʴ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ 

ʚʤʠʢʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʫ ʚʠʤʽʨʶʚʘʣʴʥʫ ʩʭʝʤʫ ʧʨʠʣʘʜʫ. 
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ʘ 

 

 

 

  X     U 

 

 

 

 

ʙ 

 

        

 X    U         Nx   

 

 

 

ʚ 

 

ʇʝʨʝʪʚʦʨʶʚʘʯ 

ʚʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ 

ʚ ʝʣʝʢʪʨʠʯʥʫ 

ʥʘʧʨʫʛʫ (ʩʪʨʫʤ) 

 V 

ʇʝʨʝʪʚʦʨʶʚʘʯ 

ʚʭʜ̔ʥʦʾ ʚʝʣʠʯʠʥʠ 

ʚ ʝʣʝʢʪʨʠʯʥʫ 

ʥʘʧʨʫʛʫ (ʩʪʨʫʤ) 

ɸʥʘʣʦʛʦ-

ʮʠʬʨʦʚʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ 

(ɸʎʇ) 

ɼʝʰʠʬʨʘʪʦʨ 

ʎʠʬʨʦʚʠʡ 

ʚʜ̔ʣʽʢʦʚʠʡ 

ʧʨʠʩʪʨʽʡ 

 
ʈʠʩ.2.3. ʉʪʨʫʢʪʫʨʥʽ ʩʭʝʤʠ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ (ʘ), ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʘʥʘʣʦʛʦʚʦʛʦ (ʙ) ʪʘ ʮʠʬʨʦʚʦʛʦ (ʚ) ʧʨʠʣʘʜʽʚ 

ɽʣʝʢʪʨʦʥʥʠʡ ʘʥʘʣʦʛʦʚʠʡ ʧʨʠʣʘʜ (ʨʠʩ. 2.3, ʙ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʭʽʜʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ ʫ ʚʠʭʽʜʥʫ 

ʥʘʧʨʫʛʫ, ʷʢʘ ʚʠʤʽʨʶʻʪʴʩʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤ ʚʦʣʴʪʤʝʪʨʦʤ. 

ɺʠʭʽʜʥʦʶ ʌɺ ʤʦʞʝ ʙʫʪʠ ʩʪʨʫʤ, ʪʦʜʽ ʥʘ ʚʠʭʦʜʽ ʧʨʠʣʘʜʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʽʣʽʘʤʧʝʨʤʝʪʨ. 

ʉʪʨʫʢʪʫʨʘ ʮʠʬʨʦʚʦʛʦ ʧʨʠʣʘʜʫ (ʨʠʩ. 2.3, ʚ) ʫ ʚʭʽʜʥʽʡ ʯʘʩʪʠʥʽ 

ʧʦʜʽʙʥʘ ʜʦ ʩʪʨʫʢʪʫʨʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʧʨʠʣʘʜʫ. 

ʆʙʦʚôʷʟʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʞʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʧʨʠʣʘʜʫ ʻ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ɸʎʇ) ð ɺʇ, ʱʦ 

ʟʜʡ̔ʩʥʶʻ ʘʚʪʦʤʘʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʟʤʽʨʫ ʚʠʭʽʜʥʦʾ ʌɺ 

(ʧʝʨʝʚʘʞʥʦ ʥʘʧʨʫʛʠ) ʚʭʽʜʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʫ ʾʾ ʮʠʬʨʦʚʝ 
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(ʯʠʩʣʦʚʝ) ʟʥʘʯʝʥʥʷ. ʊʘʢʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʟʠʚʘʶʪʴ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ. 

ʅʘ ʚʠʭʦʜʽ ʮʠʬʨʦʚʦʛʦ ʧʨʠʣʘʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʠʬʨʦʚʠʡ 

ʚʽʜʣʽʢʦʚʠʡ ʧʨʠʩʪʨʽʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʯʝʨʝʟ ʜʝʰʠʬʨʘʪʦʨ 

ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʮʠʬʨ ʪʘ ʽʥʰʠʭ ʟʥʘʢʽʚ. 

ɯʩʥʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʚʠʜʦʤ ʽ ʨʦʜʦʤ ʚʠʤʽʨʶʚʘʥʠʭ ʌɺ, ʟʘ 

ʜʽʘʧʘʟʦʥʘʤʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʦʯʥʦʩʪʽ ʾʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ 

ʽʥʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʅʘ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʘʭ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʮʽʦʥʘʨʥʽ (ʱʠʪʦʚʽ) ʧʨʠʣʘʜʠ (ʘʥʘʣʦʛʦʚʽ ʪʘ 

ʮʠʬʨʦʚʽ) ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʦʜʥʽʻʾ ʌɺ ʚ ʦʜʥʦʤʫ, ʩʪʘʣʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

ʅʘʧʨʠʢʣʘʜ, ʚʦʣʴʪʤʝʪʨ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ 

ʞʠʚʣʝʥʥʷ, ʪʝʨʤʦʤʝʪʨ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʧʽʯʮʽ ʪʦʱʦ. ʋ ʪʝʭʥʽʯʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ, 

ʚʠʤʽʨʶʚʘʥʥʷʭ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠʣʘʜʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʤʽʨʶʚʘʪʠ ʜʝʢʽʣʴʢʘ ʌɺ ʫ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ. ʊʘʢʽ ʧʨʠʣʘʜʠ 

ʥʘʟʠʚʘʶʪʴ ʤʫʣʴʪʠʤʝʪʨʘʤʠ, ʚʦʥʠ ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʴ ʫ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ: ʧʦʩʪʽʡʥʠʭ 

ʪʘ ʟʤʽʥʥʠʭ ʩʪʨʫʤʫ ʪʘ ʥʘʧʨʫʛʠ, ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ, ʯʘʩʪʦʪʠ ʽ 

ʧʝʨʽʦʜʫ ʟʤʽʥʥʠʭ ʩʠʛʥʘʣʽʚ ʪʦʱʦ. 

ɯʩʥʫʶʪʴ ʤʫʣʴʪʠʤʝʪʨʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘʢʦʞ 

ʽ ʥʝʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʟʦʢʨʝʤʘ, ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ (ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ, ʨʝʟʠʩʪʠʚʥʠʭ 

ʪʘ ʪʝʨʤʽʩʪʦʨʽʚ) ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ. ʎʝ ʩʫʢʫʧʥʽʩʪʴ ɿɺʊ, ʟʘʩʦʙʽʚ ʟʚôʷʟʢʫ 

ʪʘ ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʜʥʫ ʚʠʤʽʨʶʚʘʣʴʥʫ ʌɺ. ʇʝʨʝʚʘʞʥʦ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʙʣʦʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʻ (ʨʠʩ. 2.4): 

¶ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ʩʝʥʩʦʨ, ʉ), ʷʢʠʡ ʩʧʨʠʡʤʘʻ 

ʚʠʤʽʨʶʚʘʥʫ ʌɺ ʽ ʧʝʨʝʪʚʦʨʶʻ ʾʾ ʫ ʚʠʭʽʜʥʫ, ʧʨʠʜʘʪʥʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʧʝʨʝʩʠʣʘʥʥʷ; 
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¶ ʢʦʥʜʠʮʽʦʥʝʨ (ʥʦʨʤʘʣʽʟʘʪʦʨ) ʩʠʛʥʘʣʫ (ʂʉ), ʚ ʷʢʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʠʟʢʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘʜ ʚʠʭʽʜʥʠʤ 

ʩʠʛʥʘʣʦʤ ʩʝʥʩʦʨʘ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʮʴʦʛʦ ʩʠʛʥʘʣʫ (ʧʝʨʝʚʘʞʥʦ 

ʝʣʝʢʪʨʠʯʥʦʾ ʥʘʧʨʫʛʠ) ʜʦ ʨʽʚʥʷ, ʧʨʠʜʘʪʥʦʛʦ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ; 

¶ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ɸʎʇ), ʱʦ ʟʜʽʡʩʥʶʻ 

ʘʚʪʦʤʘʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʟʤʽʨʫ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʫ 

(ʧʝʨʝʚʘʞʥʦ, ʝʣʝʢʪʨʠʯʥʦʾ ʥʘʧʨʫʛʠ) ʫ ʾʾ ʮʠʬʨʦʚʝ (ʯʠʩʣʦʚʝ) 

ʟʥʘʯʝʥʥʷ; 

¶ ʽʥʪʝʨʬʝʡʩ (ɯ) ð ʮʝ ʛʨʫʧʘ ʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ 

(ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʢʦʜʽʚ, ʬʦʨʤʫʚʘʯʽʚ ʽ ʤʦʜʫʣʷʪʦʨʽʚ ʩʠʛʥʘʣʽʚ, 

ʟôʻʜʥʫʚʘʯʽʚ, ʢʘʙʝʣʽʚ ʪʦʱʦ) ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʛʨʘʤ ʢʝʨʫʚʘʥʥʷ, 

ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʩʠʣʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʤʽʞ ɿɺʊ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ, ʚʽʜʣʽʢʦʚʠʤʠ ʪʘ 

ʨʝʻʩʪʨʫʚʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ʆʩʢʽʣʴʢʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʟʚʠʯʘʡʥʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʟʘʜʘʥʽ ʨʽʚʥʽ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ (ʧʝʨʝʚʘʞʥʦ 

ʚʭʽʜʥʦʶ ʚʝʣʠʯʠʥʦʶ ɸʎʇ ʻ ʥʘʧʨʫʛʘ ʫ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ, 

ʥʘʧʨʠʢʣʘʜ, ʦʜʥʦʧʦʣʷʨʥʘ ʚ ʜʽʘʧʘʟʦʥʘʭ 0 ï 1 ɺ; 0 ï 2 ɺ; 0 ï 5 ɺ; 0 ï 

10 ɺ ʯʠ ʽʥʰʽ ʘʙʦ ʫ ʜʚʦʭ ʧʦʣʷʨʥʠʭ ʜʽʘʧʘʟʦʥʘʭ), ʪʦʤʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʨʦʜʫ ʽ ʚʠʜʫ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

(ʩʝʥʩʦʨʘ) ʥʘ ʚʠʭʦʜʽ ʂʉ ʤʫʩʠʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʠʡ ʩʠʛʥʘʣ ʽʟ 

ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʘʡʛʦʣʦʚʥʽʰʘ ʟ ʷʢʠʭ ð ʮʝ ʟʘʜʘʥʠʡ 

ʜʽʘʧʘʟʦʥ ʾʾ ʟʤʽʥʠ. ʎʝʡ ʝʣʝʤʝʥʪ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʥʘʟʠʚʘʶʪʴ 

ʥʦʨʤʘʣʽʟʫʶʯʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ, ʯʠ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʟ 

ʫʥʽʬʽʢʦʚʘʥʠʤ ʚʠʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ, ʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʟʘʨʫʙʽʞʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʟ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘʢʽ ʧʨʠʩʪʨʦʾ ʥʘʟʠʚʘʶʪʴ 

ʢʦʥʜʠʮʽʦʥʝʨʘʤʠ ʩʠʛʥʘʣʽʚ. ɺʽʜʧʦʚʽʜʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʦʧʝʨʘʮʽʾ 

ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷʤ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʂʦʥʜʠʮʽʦʥʦʚʘʥʠʡ ʩʠʛʥʘʣ ð ʮʝ ʩʠʛʥʘʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʦʨʤʘʤ. 

ʅʘʙʽʨ ʧʝʨʝʪʚʦʨʝʥʴ ʩʠʛʥʘʣʽʚ ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʚʠʧʘʜʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʜʫ, ʚʠʜʫ ʪʘ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
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ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʌɺ. ʅʘʧʨʠʢʣʘʜ, ʮʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʦʾ ʌɺ ʩʝʥʩʦʨʘ ʚ ʝʣʝʢʪʨʠʯʥʽ ʥʘʧʨʫʛʫ ʯʠ 

ʩʪʨʫʤ, ʧʽʜʩʠʣʝʥʥʷ (ʩʠʛʥʘʣ ʟʘʤʘʣʠʡ) ʯʠ ʧʦʩʣʘʙʣʝʥʥʷ (ʩʠʛʥʘʣ 

ʟʘʚʝʣʠʢʠʡ) ʩʠʛʥʘʣʫ, ʟʤʽʱʝʥʥʷ ʡʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʨʽʚʥʷ 

(ʥʝʥʫʣʴʦʚʠʡ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʩʝʥʩʦʨʘ ʟʘ ʥʫʣʴʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʌɺ), 

ʘʥʘʣʦʛʦʚʝ ʬʽʣʴʪʨʫʚʘʥʥʷ (ʩʠʛʥʘʣ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʩʧʦʪʚʦʨʝʥʠʡ 

ʧʝʨʝʰʢʦʜʘʤʠ ʪʘ ʰʫʤʘʤʠ), ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʜʫ ʌɺ (ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʤʽʥʥʠʭ ʩʠʛʥʘʣʽʚ ð 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ, ʩʝʨʝʜʥʴʦʚʠʧʨʷʤʣʝʥʦʛʦ, ʘʤʧʣʽʪʫʜʥʦʛʦ 

ʟʥʘʯʝʥʴ) ʪʦʱʦ. 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ. ʎʝ ʩʫʢʫʧʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʢʘʥʘʣʽʚ, ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʽ ʟʚôʷʟʢʫ, 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ 

ʢʝʨʫʶʯʠʭ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʦʙôʻʜʥʘʥʠʭ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʦʙôʻʢʪʫ ʟʘʛʘʣʦʤ. ɺʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʦʜʥʽʻʾ ʌɺ, ʘ ʩʫʢʫʧʥʦʩʪʽ ʌɺ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʩʪʘʥ ʦʙôʻʢʪʫ. ʎʽ ʌɺ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʦʜʥʦʛʦ ʚʠʜʫ, ʪʘʢ ʽ ʨʽʟʥʠʭ 

ʚʠʜʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʟʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʫ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʨʽʟʥʠʭ 

ʧʨʦʩʪʦʨʦʚʠʭ ʪʦʯʢʘʭ ʦʙôʻʢʪʫ (ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʫ ʪʦʧʮʽ 

ʢʦʪʣʦʘʛʨʝʛʘʪʫ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʛʘʪʦʢʘʥʘʣʴʥʫ ʚʠʤʽʨʶʚʘʣʴʥʫ 

ʩʠʩʪʝʤʫ, ʱʦ ʤʘʻ ʦʜʥʦʪʠʧʥʽ ʝʣʝʤʝʥʪʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʚʠʤʽʨʶʚʘʣʴʥʫ ʩʠʩʪʝʤʫ ʟ ʨʽʟʥʠʤʠ ʚʭʽʜʥʠʤʠ ʌɺ: ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ 

ʪʠʩʢ ʛʘʟʽʚ ʫ ʮʠʣʽʥʜʨʽ, ʥʘʧʨʫʛʘ ʟʘʧʘʣʶʚʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʽʚ, 

ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʧʦʪʫʞʥʽʩʪʴ ʪʦʱʦ. 

ʋʟʘʛʘʣʴʥʝʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.4. ʅʘ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙôʻʢʪʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʩʠʛʥʘʣʠ 

ʧʨʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ. ɺʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ʩʝʥʩʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʩʪʨʦʾʚ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʫ ʮʠʬʨʦʚʽ ʜʘʥʽ, ʷʢʽ ʧʝʨʝʩʠʣʘʶʪʴʩʷ ʜʦ 

ʧʨʠʩʪʨʦʾʚ ʦʙʨʦʙʢʠ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʥʝʦʙʭʽʜʥʝ ʦʧʨʘʮʶʚʘʥʥʷ. 
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ʈʠʩ. 2.4 . ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ɽʪʘʧ ʦʧʨʘʮʶʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʤʘʪʝʤʘʪʠʯʥʠʭ, ʟʦʢʨʝʤʘ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʩʝʨʝʜ ʷʢʠʭ: 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʦʙʝʨʥʝʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʜʘʯ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ 

ʩʠʛʥʘʣʽʚ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʮʠʬʨʦʚʝ ʟʛʣʘʜʞʫʚʘʥʥʷ, ʬʽʣʴʪʨʘʮʽʷ ʪʘ 

ʫʩʝʨʝʜʥʝʥʥʷ ʩʠʛʥʘʣʽʚ, ʾʭ ʩʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʣʽʥʝʘʨʠʟʘʮʽʷ ʬʫʥʢʮʽʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʝʥʩʦʨʽʚ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʟʘʛʘʣʦʤ, 

ʢʦʨʝʢʮʽʷ ʩʪʘʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʧʦʭʠʙʦʢ, ʧʦʨʽʚʥʷʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʫ ʟ ʾʭ 

ʟʘʜʘʥʠʤʠ ʜʦʧʫʩʢʘʤʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʛʥʘʣʽʚ, 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʟʙʫʜʞʝʥʥʷ ʦʙôʻʢʪʘ ʧʽʜ ʯʘʩ ʡʦʛʦ ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʦʱʦ. 

ʎʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʶʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʟʘʩʦʙʠ ʨʽʟʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʽʜ ʥʘʡʧʨʦʩʪʽʰʠʭ ʜʦ ʥʘʜʩʢʣʘʜʥʠʭ. ʗʢ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʟʘʩʦʙʠ ʫ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʤʽʢʨʦʧʨʦʮʝʩʦʨʠ, 

ʦʜʥʦʧʣʘʪʥʽ ʪʘ ʦʜʥʦʢʨʠʩʪʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʠ, ʧʝʨʩʦʥʘʣʴʥʽ 

ʢʦʤʧôʶʪʝʨʠ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʤʫʣʴʪʠʧʨʦʮʝʩʦʨʥʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʮʝʩʦʨʠ ʪʦʱʦ. 
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ɸʥʘʣʦʛʽʯʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʙʫʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʯʠ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ. 

ʇʨʠʩʪʨʦʾ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʩʠʣʘʥʥʷ 

(ʪʨʘʥʩʧʦʨʪʫ) ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʫʥʽʢʘʮʽʶ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʟ ʧʝʨʩʦʥʘʣʦʤ ʪʘ ʩʠʩʪʝʤʘʤʠ ʽʥʰʠʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʽʚ, 

ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʪʘ ʘʨʭʽʚʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ, 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʦʙôʻʢʪʫ. 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʷʢ ʫ ʮʠʬʨʦʚʽʡ, ʪʘʢ ʽ ʚ 

ʘʥʘʣʦʛʦʚʽʡ ʬʦʨʤʘʭ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʠʧʦʚʠʭ ʮʠʬʨʦʚʠʭ ʪʘ 

ʘʥʘʣʦʛʦʚʠʭ ʚʽʜʣʽʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʪʘʙʣʦ, ʘ ʪʘʢʦʞ ʚʽʨʪʫʘʣʴʥʠʤ 

ʩʧʦʩʦʙʦʤ ʥʘ ʝʢʨʘʥʘʭ ʤʦʥʽʪʦʨʽʚ. 

ɼʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ ʦʙôʻʢʪʫ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʡʦʛʦ ʟʙʫʜʞʝʥʥʷ ʟʦʚʥʽʰʥʽʤʠ ʚʧʣʠʚʘʤʠ ʽ ʜʘʣʽ ʚʠʤʽʨʶʚʘʪʠ ʨʝʘʢʮʽʶ 

ʦʙôʻʢʪʫ ʥʘ ʮʽ ʟʙʫʜʞʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʩʣʫʞʘʪʴ ʧʨʠʩʪʨʦʾ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʛʥʘʣʽʚ ʟʙʫʜʞʝʥʥʷ, ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʚʦʨʦʪʥʽ ʦʧʝʨʘʮʽʾ: 

ʮʠʬʨʦʚʽ ʜʘʥʽ ð ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ð ʘʥʘʣʦʛʦʚʝ 

ʟʛʣʘʜʞʫʚʘʥʥʷ (ʬʽʣʴʪʨʘʮʽʷ) ð ʧʽʜʩʠʣʝʥʥʷ ð ʟʚʦʨʦʪʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʫ ʚʠʭʽʜʥʫ ʥʝʝʣʝʢʪʨʠʯʥʫ ʌɺ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʦʩʪʦʨʦʚʦ ʟʦʩʝʨʝʜʞʝʥʠʤ 

ʘʙʦ ʨʦʟʧʦʨʦʰʝʥʠʤ, ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʦʜʥʦʪʠʧʥʠʤʠ ʘʙʦ 

ʨʽʟʥʦʪʠʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʦʤʫ ʟʙʠʨʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʜʘʥʠʭ 

ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʦʩʝʨʝʜʞʝʥʠʤ ʯʠ ʨʦʟʧʦʜʽʣʝʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘ 

ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ, 

ʧʝʨʝʩʠʣʘʥʥʷ ʪʘ ʢʦʤʫʪʘʮʽʾ ʧʦʪʦʢʽʚ ʜʘʥʠʭ. ɺʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʻ ʾʭ ʽʥʪʝʨʬʝʡʩʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʫʟʛʦʜʞʝʥʴ ʤʽʞ ʩʢʣʘʜʦʚʠʤʠ ʩʠʩʪʝʤʠ: 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ, ʩʠʛʥʘʣʦʚʽ ʪʘ ʧʨʦʛʨʘʤʥʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʨʦʟʨʽʟʥʷʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ, ʢʦʥʪʨʦʣʴʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʽ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ (ʨʠʩ. 2.5). 

ɿʘʚʜʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʨʦʟʤʽʨʽʚ ʚʠʤʽʨʶʚʘʥʠʭ ʌɺ ð ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ, 
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ʪʦʙʪʦ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʦʙôʻʢʪʽ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ 

 

ɺʠʤʽʨʶʚʘʣʴʥʽ 

ʩʠʩʪʝʤʠ 

ʂʦʥʪʨʦʣʴʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ 

ɼʽʘʛʥʦʩʪʠʯʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ 

ɯʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ 

 
ʈʠʩ. 2.5. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ, ʯʠ ʧʘʨʘʤʝʪʨ (ʧʘʨʘʤʝʪʨʠ) 

ʦʙôʻʢʪʫ ʚ ʥʦʨʤʽ, ʯʠ ʥʽ, ʪʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʨʝʘʣʽʟʘʮʽʾ ʬʦʨʤʫʚʘʥʥʷ 

ʥʠʞʥʴʦʛʦ ʪʘ ʚʝʨʭʥʴʦʛʦ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʫ, ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʟ ʮʠʤʠ 

ʨʽʚʥʷʤʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʢʦʥʪʨʦʣʶ. ʊʘʢʽ 

ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʶʪʴ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ. ʆʪʞʝ, 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʢʨʽʤ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʦʙôʻʢʪʫ, ʜʘʻ ʪʘʢʦʞ ʷʢʽʩʥʫ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: 

ʯʠ ʦʙôʻʢʪ (ʡʦʛʦ ʧʘʨʘʤʝʪʨʠ) ʚ ʥʦʨʤʽ, ʯʠ ʥʽ. 

ʗʢʱʦ ʞ ʦʜʠʥ ʯʠ ʜʝʢʽʣʴʢʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʩʪʘʥ ʦʙôʻʢʪʫ, ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʜʦʧʫʩʢʫ, ʪʦ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʯʠʥʠ ʪʘʢʦʛʦ ʩʪʘʥʫ. ɺʽʜʧʦʚʽʜʴ ʥʘ ʮʝ ʧʠʪʘʥʥʷ ʜʘʻ 

ʜʽʘʛʥʦʩʪʠʯʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ. ʋ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʦʪʨʠʤʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʙʫʜʞʝʥʥʷ 

ʦʙôʻʢʪʫ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʡʦʛʦ ʨʝʘʢʮʽʡ ʥʘ ʮʽ 

ʟʙʫʜʞʝʥʥʷ. 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ. ʎʝ ʩʫʢʫʧʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʦʙôʻʜʥʘʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʪʘ ʽʥʰʠʭ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʽʥʰʠʭ ɿɺʊ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʻ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ (ʧʨʠʣʘʜʠ, ʢʘʥʘʣʠ ʩʠʩʪʝʤ, ʩʝʥʩʦʨʠ ʪʘ ʽʥʰʽ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʤʽʨʠ ʪʦʱʦ). ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʫʩʪʘʥʦʚʢʘ ʚʠʢʦʥʘʥʘ 

ʧʝʨʝʚʘʞʥʦ ʷʢ ʦʜʥʝ ʮʽʣʝ ʫ ʚʠʛʣʷʜʽ ʩʪʝʥʜʘ ʟ ʥʝʦʙʭʽʜʥʠʤʠ 
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ʧʨʠʩʪʨʦʷʤʠ ʧʽʜôʻʜʥʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ, ʨʝʛʫʣʶʚʘʥʥʷ ʌɺ, 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʧʝʨʘʮʽʾ ʟ 

ʜʦʩʣʽʜʞʝʥʴ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʤʦʞʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʨʫʯʥʫ ʘʙʦ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʘʞ ʜʦ 

ʧʦʚʥʦʾ. ʊʝʥʜʝʥʮʽʷ ʨʦʟʚʠʪʢʫ ɿɺʊ ʻ ʪʘʢʦʶ, ʱʦ ʫ ʧʝʨʩʧʝʢʪʠʚʽ 

ʬʫʥʢʮʽʾ ʫʩʪʘʥʦʚʦʢ ʧʝʨʝʙʝʨʫʪʴ ʥʘ ʩʝʙʝ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʩʠʩʪʝʤʠ. 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ. ʎʝ ɿɺʊ, ʚ ʷʢʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ 

ʣʠʰʝ ʦʜʥʘ ʽʟ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʧʨʦʮʝʜʫʨʠ ʚʠʤʽʨʶʚʘʥʥʷ 

(ʚʠʤʽʨʶʚʘʣʴʥʘ ʦʧʝʨʘʮʽʷ). ɺʇ ʩʘʤʦʩʪʽʡʥʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɼʦ ɺʇ ʥʘʣʝʞʘʪʴ ʤʽʨʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, 

ʤʘʩʰʪʘʙʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʢʦʤʧʘʨʘʪʦʨʠ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʽ 

ʢʦʤʧʦʥʝʥʪʠ. 

ɼʦ ʥʠʭ ʤʦʞʥʘ ʟʘʨʘʭʫʚʘʪʠ (ʥʝ ʮʽʣʢʦʤ ʩʪʨʦʛʦ) ʪʘʢʦʞ 

ʽʥʜʠʢʘʪʦʨʠ, ʛʘʣʴʚʘʥʦʤʝʪʨʠ, ʥʫʣʴ-ʦʨʛʘʥʠ (ʧʦʢʘʞʯʠʢʠ ʥʫʣʷ), ʪʘ 

ʽʥʰʽ ʧʨʠʩʪʨʦʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʥʘʯʝʥʴ ʚʝʣʠʯʠʥ. 

1. ʄʽʨʘ ð ɿɺʊ ʚ ʚʠʛʣʷʜʽ ʪʽʣʘ ʘʙʦ ʧʨʠʩʪʨʦʶ, ʷʢʠʡ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʌɺ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʨʦʟʤʽʨʽʚ, 

ʟʥʘʯʝʥʥʷ ʢʦʪʨʠʭ ʚʽʜʦʤʽ ʟ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʪʦʯʥʽʩʪʶ. 

2. ɼʝʷʢʽ ʤʽʨʠ ʻ ʪʽʣʘʤʠ ʧʝʚʥʦʾ ʬʦʨʤʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟ 

ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʪʦʯʥʽʩʪʶ. ʅʘʧʨʠʢʣʘʜ, ʢʽʥʮʝʚʽ ʤʽʨʠ 

ʜʦʚʞʠʥʠ, ʚʘʛʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʦʣʙʠ. ɯʥʰʽ ʤʽʨʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʙʘʛʘʪʴʦʭ ʜʝʪʘʣʝʡ ʟ ʧʝʚʥʠʤ ʚʟʘʻʤʦʟʚôʷʟʢʦʤ 

(ʥʦʨʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʛʝʥʝʨʘʪʦʨ 

ʩʪʘʥʜʘʨʪʥʠʭ ʩʠʛʥʘʣʽʚ), ʘʣʝ ʥʝ ʮʝ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʤʽʨ ʪʘ ʾʭ ʨʦʣʽ 

ʚ ʚʠʤʽʨʶʚʘʥʥʷʭ. ɺʽʜʥʦʩʥʦ ʨʽʜʢʦ ʧʦʨʽʚʥʶʶʪʴ ʌɺ, ʷʢʫ ʚʠʤʽʨʶʶʪʴ, 

ʟ ʤʽʨʦʶ, ʟʥʘʯʝʥʥʷ ʢʦʪʨʦʾ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ. ʅʘ ʚʘʞʝʣʝʚʠʭ ʪʝʨʝʟʘʭ 

ʧʦʨʽʚʥʶʶʪʴ ʤʘʩʫ ʪʽʣʘ, ʷʢʝ ʚʘʞʘʪʴ, ʟ ʤʘʩʦʶ ʛʠʨ 0,1; 0,2; 0,5; 1; 2; 5 

ʢʛ. ʆʪʞʝ, ʙʫʜʴ-ʷʢʘ ʟ ʮʠʭ ʛʠʨ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʷ ʚ ʧʨʦʮʝʩʽ 

ʚʠʤʽʨʶʚʘʥʴ ʤʦʞʝ ʩʪʘʪʠ ʚʠʭʽʜʥʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ, ʷʢʘ 

ʚʠʤʽʨʶʻʪʴʩʷ. ɿʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ ʤʽʨʠ, ʷʢʝ ʚʠʨʘʞʝʥʝ ʚ 

ʧʨʠʡʥʷʪʽʡ ʦʜʠʥʠʮʽ ʜʘʥʦʾ ʌɺ, ʚʽʜʦʤʝ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 
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ʟʥʘʯʝʥʥʷ ʌɺ, ʷʢʫ ʚʠʤʽʨʶʶʪʴ. ʆʪʞʝ, ʤʽʨʘ ʚʽʜʪʚʦʨʶʻ ʌɺ, 

ʟʥʘʯʝʥʥʷ ʢʦʪʨʠʭ ʟʚôʷʟʘʥʽ ʟ ʧʨʠʡʥʷʪʦʶ ʦʜʠʥʠʮʝʶ ʮʽʻʾ ʌɺ ʧʝʚʥʠʤ, 

ʚʽʜʦʤʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ. ʄʽʨʘ ï ʮʝ, ʷʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʘ 

ʚʠʤʽʨʶʚʘʥʴ. 

3. ʊʝ, ʱʦ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʥʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʘʙʦ ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ, ʥʽʯʦʛʦ 

ʥʝ ʟʤʽʥʶʻ, ʪʦʤʫ ʱʦ ʙʘʛʘʪʦ ʟ ʥʠʭ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʤʽʨʠ, ʽʥʰʽ 

Ăʛʨʘʜʫʶʶʪʴʩʷò ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʨ. ɰʭʥʽ ʰʢʘʣʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʧʨʠʩʪʨʽʡ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ ʻ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, 

ʢʦʪʨʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʟ ʤʽʨʘʤʠ. ʊʨʘʜʠʮʽʡʥʠʡ 

ʚʠʨʘʟ Ăʤʽʨʠ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠò ʚʠʜʽʣʷʶʪʴ ʪʘ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʤʽʨ ʷʢ ʥʦʩʽʾʚ ʦʜʠʥʠʮʴ ʌɺ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʦʜʥʦʟʥʘʯʥʽ ʪʘ ʙʘʛʘʪʦʟʥʘʯʥʽ ʤʽʨʠ (ʤʘʛʘʟʠʥʠ). 

ʆʜʥʦʟʥʘʯʥʽ ʤʽʨʠ ʚʽʜʪʚʦʨʶʶʪʴ ʦʜʥʝ ʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ. 

ʅʘʧʨʠʢʣʘʜ, ʦʜʥʦʟʥʘʯʥʽ ʤʽʨʠ ʦʧʦʨʫ ʚʽʜʪʚʦʨʶʶʪʴ ʟʥʘʯʝʥʥʷ ʦʧʦʨʽʚ 

10  ʆʤn

NK =  (ʜʝ n ð ʮʽʣʝ ʯʠʩʣʦ ʚʽʜ ï5 ʜʦ 9). ʄʽʨʘ ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ 

ʩʠʣʠ ð ʥʦʨʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʚʽʜʪʚʦʨʶʻ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ 

ɽʈʉ. 

ʅʘʙʽʨ ʦʜʥʦʟʥʘʯʥʠʭ ʤʽʨ ʫʪʚʦʨʶʻ ʙʘʛʘʪʦʟʥʘʯʥʫ ʤʽʨʫ, 

ʥʘʧʨʠʢʣʘʜ, ʤʘʛʘʟʠʥ ʦʧʦʨʫ. 

ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ð ɺʇ, ʱʦ ʨʝʘʣʽʟʫʻ 

ʚʠʤʽʨʶʚʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ɼʦ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʟʦʢʨʝʤʘ, ʥʘʣʝʞʘʪʴ 

ʤʘʩʰʪʘʙʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʥʝʝʣʝʢʪʨʠʯʥʠʭ ʌɺ. 

ʄʘʩʰʪʘʙʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʟʜʽʡʩʥʶʻ 

ʤʘʩʰʪʘʙʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌɺ ʙʝʟ ʟʤʽʥʠ ʨʦʜʫ. ʅʘʧʨʠʢʣʘʜ, 

ʧʦʜʽʣʴʥʠʢ ʥʘʧʨʫʛʠ, ʧʽʜʩʠʣʶʚʘʯ ʥʘʧʨʫʛʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ, ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʰʫʥʪ ʪʦʱʦ. 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʥʝʝʣʝʢʪʨʠʯʥʠʭ ʌɺ (ʩʝʥʩʦʨʠ) 

ð ʮʝ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʨʦʜʫ ʌɺ, ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴ ʥʝʝʣʝʢʪʨʠʯʥʫ 

ʌɺ, ʥʘʧʨʠʢʣʘʜ, ʪʝʤʧʝʨʘʪʫʨʫ, ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ 
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(ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ). ʊʝʥʟʦʨʝʟʠʩʪʦʨ ʧʝʨʝʪʚʦʨʶʻ 

ʤʝʭʘʥʽʯʥʫ ʜʝʬʦʨʤʘʮʽʶ ʫ ʟʤʽʥʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ. 

ʂʦʤʧʘʨʘʪʦʨʠ ð ʮʝ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʧʦʨʽʚʥʶʶʪʴ ʚʠʤʽʨʶʚʘʥʫ ʪʘ ʚʽʜʪʚʦʨʝʥʫ ʤʽʨʦʶ ʌɺ. 

ʇʨʠʢʣʘʜʦʤ ʢʦʤʧʘʨʘʪʦʨʘ ʻ ʪʝʨʝʟʠ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʡʦʛʦ 

ʟʨʽʚʥʦʚʘʞʫʚʘʥʥʷʤ ʛʠʨʷʤʠ ʚʽʜʦʤʦʾ ʤʘʩʠ. ʏʘʩʪʦ ʢʦʤʧʘʨʘʪʦʨ ʤʦʞʝ 

ʙʫʪʠ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʤ ʨʘʟʦʤ ʟ ʦʜʥʦʟʥʘʯʥʦʶ ʯʠ ʙʘʛʘʪʦʟʥʘʯʥʦʶ 

ʤʽʨʦʶ (ʜʣʷ ʟʨʽʚʥʦʚʘʞʫʚʘʥʥʷ ʌɺ), ʘ ʪʘʢʦʞ ʤʘʩʰʪʘʙʥʠʤ 

ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʪʘ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʥʫʣʴ-

ʽʥʜʠʢʘʪʦʨʦʤ, ʟʘ ʷʢʠʤ ʚʩʪʘʥʦʚʣʶʶʪʴ ʬʘʢʪ ʧʦʨʽʚʥʷʥʥʷ ʌɺ. ʋ 

ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʘʥʽ ʢʦʤʧʘʨʘʪʦʨʠ ʝʣʝʢʪʨʠʯʥʠʭ ʦʧʦʨʽʚ ð 

ʤʦʩʪʠ ʧʦʩʪʽʡʥʦʛʦ ʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʽʚ, ʢʦʤʧʘʨʘʪʦʨʠ ʝʣʝʢʪʨʠʯʥʦʾ 

ʥʘʧʨʫʛʠ ʪʦʱʦ. 

ʆʙʯʠʩʣʶʚʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ð ʮʝ ʧʨʠʩʪʨʦʾ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʟʜʽʡʩʥʶʶʪʴ ʥʝʦʙʭʽʜʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʥʘʜ 

ʧʝʨʚʠʥʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʩʪʘʪʦʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʦʙʩʷʛʫ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ 

ʦʧʝʨʘʮʽʡ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ð ʚʽʜ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʤʽʢʨʦʧʨʦʮʝʩʦʨʽʚ, ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʘʞ ʜʦ 

ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʮʝʩʦʨʽʚ ʩʠʛʥʘʣʽʚ ʪʘ 

ʤʫʣʴʪʠʧʨʦʮʝʩʦʨʥʠʭ ʩʠʩʪʝʤ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʻ ʡʦʛʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʟ 

ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʧʦʛʣʷʜʫ ï ʧʨʦʛʨʘʤʘ (ʯʠ ʧʨʦʛʨʘʤʠ) ʦʧʨʘʮʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ. ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʦʚʠʥʥʽ 

ʚʠʨʘʞʘʪʠʩʷ ʚ ʫʟʘʢʦʥʝʥʠʭ ʦʜʠʥʠʮʷʭ ʽ ʤʘʪʠ ʧʝʚʥʫ ʪʦʯʥʽʩʪʴ, ʷʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʝʪʨʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ɿɺʊ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʩʽ ɿɺʊ ʧʽʜʣʷʛʘʶʪʴ ʜʝʨʞʘʚʥʽʡ ʽ ʚʽʜʦʤʯʽʡ 

ʧʦʚʽʨʮʽ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʢʦʥʪʨʦʣʽ ʾʭ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 

(ɼʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ð ɼʉʊʋ, ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ, ʪʝʭʥʽʯʥʠʭ 
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ʫʤʦʚ ʪʦʱʦ) ʪʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʨʠʜʘʪʥʦʩʪʽ ʾʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʚʩʽ ɿɺʊ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʝʪʘʣʦʥʠ, ʟʨʘʟʢʦʚʽ ʪʘ ʨʦʙʦʯʽ. 

ɼʝʨʞʘʚʥʠʡ ʝʪʘʣʦʥ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ð ɿɺʊ ʘʙʦ 

ʢʦʤʧʣʝʢʩ ɿɺʊ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʪʚʦʨʝʥʥʷ ʽ (ʘʙʦ) ʟʙʝʨʽʛʘʥʥʷ 

ʦʜʠʥʠʮʽ ʌɺ ʜʣʷ ʧʝʨʝʜʘʯʽ ʾʾ ʨʦʟʤʽʨʫ ʽʥʰʠʤ ɿɺʊ, ʷʢʽ ʩʪʦʷʪʴ ʥʠʞʯʝ 

ʟʘ ʩʭʝʤʦʶ ʧʦʚʽʨʢʠ, ʟʘ ʦʬʽʮʽʡʥʦ ʟʘʪʚʝʨʜʞʝʥʠʤ ʧʦʨʷʜʢʦʤ. ɽʪʘʣʦʥʠ 

ʝʣʝʢʪʨʠʯʥʠʭ ʦʜʠʥʠʮʴ ð ʘʤʧʝʨ, ʚʦʣʴʪ, ʦʤ, ʛʝʥʨʽ ʪʘ ʬʘʨʘʜʘ. 

ɿʨʘʟʢʦʚʠʡ ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ ð ʟʘʩʽʙ, ʷʢʠʡ ʩʣʫʞʠʪʴ ʜʣʷ 

ʧʦʚʽʨʢʠ ʧʦ ʥʴʦʤʫ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ ʽ ʦʬʽʮʽʡʥʦ 

ʟʘʪʚʝʨʜʞʝʥʠʡ ʷʢ ʟʨʘʟʢʦʚʠʡ. ɼʦ ʟʨʘʟʢʦʚʠʭ ɿɺʊ ʥʘʣʝʞʘʪʴ ʪʘʢʦʞ 

ʟʨʘʟʢʦʚʽ ʨʝʯʦʚʠʥʠ ʽ ʩʪʘʥʜʘʨʪʥʽ ʟʨʘʟʢʠ. 

ɿʨʘʟʢʦʚʘ ʨʝʯʦʚʠʥʘ ð ʤʽʨʘ ʫ ʚʠʛʣʷʜʽ ʨʝʯʦʚʠʥʠ ʟ ʚʽʜʦʤʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʚʽʜʪʚʦʨʶʶʪʴʩʷ, ʷʢʱʦ ʜʦʪʨʠʤʘʥʦ ʫʤʦʚʠ 

ʧʨʠʛʦʪʫʚʘʥʥʷ, ʱʦ ʚʢʘʟʘʥʽ ʫ ʟʘʪʚʝʨʜʞʝʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ (ʯʠʩʪʘ 

ʚʦʜʘ, ʯʠʩʪʽ ʤʝʪʘʣʠ, ʥʝʤʝʪʘʣʠ, ʩʧʣʘʚʠ). ʉʪʘʥʜʘʨʪʥʠʡ ʟʨʘʟʦʢ ð 

ʤʽʨʘ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʦʜʠʥʠʮʴ ʌɺ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ ʘʙʦ ʩʢʣʘʜ ʨʝʯʦʚʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ (ʟʨʘʟʦʢ 

ʬʝʨʦʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ ʪʦʱʦ). 

ʈʦʙʦʯʠʡ ɿɺʊ ð ʟʘʩʽʙ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʘʢʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʘʣʝ ʥʝ ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʚʽʨʢʠ ʽʥʰʠʭ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

 

2.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ɺʣʘʩʪʠʚʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɿɺʊ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʾʭ 

ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʤʝʪʨʦʣʦʛʽʯʥʽ 

ʪʘ ʥʝʤʝʪʨʦʣʦʛʽʯʥʽ. ɿʘʛʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ɿɺʊ ʻ ʾʭ 

ʧʦʭʠʙʢʠ, ʚʘʨʽʘʮʽʷ ʧʦʢʘʟʽʚ, ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʭʽʜʥʦʾ ʌɺ, ʧʦʪʫʞʥʽʩʪʴ, 

ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʚʽʜ ʦʙôʻʢʪʫ ʚʠʤʽʨʶʚʘʥʴ, ʰʚʠʜʢʦʜʽʷ, ʯʘʩ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʽʚ, ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. ɺʩʽ 

ʚʢʘʟʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿɺʊ, ʢʨʽʤ ʥʘʜʽʡʥʦʩʪʽ, ʻ ʦʜʥʦʯʘʩʥʦ 

ʤʝʪʨʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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ʅʦʨʤʦʚʘʥʽ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, 

ɿɺʊ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʶʪʴ ʪʘʢ ʟʚʘʥʽ ʥʦʨʤʦʚʘʥʽ ʤʝʪʨʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ), ʩʝʨʝʜ ʥʠʭ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ, 

ʢʣʘʩ ʪʦʯʥʦʩʪʽ, ʰʚʠʜʢʦʜʽʷ, ʯʫʪʣʠʚʽʩʪʴ, ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʱʦ. 

ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ. ʅʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʽʡʩʥʶʶʪʴ ʷʢ 

ʫʥʽʬʽʢʦʚʘʥʦ ʜʣʷ ʟʘʩʦʙʽʚ ʧʝʚʥʦʛʦ ʪʠʧʫ, ʪʘʢ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ 

ʦʢʨʝʤʠʭ ʝʢʟʝʤʧʣʷʨʽʚ. ɰʭ ʚʢʘʟʫʶʪʴ ʫ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʟʘʩʽʙ. 

ʄʝʪʨʦʣʦʛʽʯʥʠʤʠ ʻ ʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿɺʊ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪ ʪʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ. ɺʽʜ ʪʦʯʥʦʩʪʽ ʤʝʪʨʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ɿɺʊ ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʾʭ ʧʽʜ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɿɺʊ ʟʘʣʝʞʠʪʴ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʽʻʾ ʟ ʦʩʥʦʚʥʠʭ ʫʤʦʚ ʻʜʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʫʥʽʬʽʢʘʮʽʾ ʪʘ ʚʟʘʻʤʦʟʘʤʽʥʥʦʩʪʽ ɿɺʊ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʦʨʤʠ ʥʘ ʾʭ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦʙʪʦ 

ʥʦʨʤʫʶʪʴ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿɺʊ. 

ʅʦʨʤʫʚʘʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɿɺʊ ʧʦʣʷʛʘʻ ʫ 

ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʙʦʨʽ ʪʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʟʘʪʚʝʨʜʞʝʥʥʽ ʾʭ 

ʥʦʤʝʥʢʣʘʪʫʨʠ (ʧʝʨʝʣʽʢʫ), ʚʩʪʘʥʦʚʣʝʥʥʽ ʥʦʤʽʥʘʣʴʥʠʭ 

(ʧʨʠʧʠʩʘʥʠʭ) ʟʥʘʯʝʥʴ ʪʘ ʜʦʧʫʩʪʠʤʠʭ ʚʽʜʭʠʣʝʥʴ ʨʝʘʣʴʥʠʭ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɿɺʊ ʚʽʜ ʾʭ ʥʦʤʽʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ɺʩʶ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɿɺʊ ʟʘʛʘʣʦʤ 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʰʽʩʪʴ ʛʨʫʧ: 

1) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘ ʷʢʠʤʠ ʚʠʟʥʘʯʘʶʪʴ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ: 

¶ ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ɿɺʊ; 

¶ ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʜʥʦʟʥʘʯʥʦʾ ʘʙʦ ʥʦʤʽʥʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʙʘʛʘʪʦʟʥʘʯʥʦʾ ʤʽʨʠ; 

¶ ʮʽʥʘ ʧʦʜʽʣʢʠ ʰʢʘʣʠ ʚʠʤʽʨʶʚʘʥʦʛʦ ʧʨʠʣʘʜʫ ʘʙʦ 

ʙʘʛʘʪʦʟʥʘʯʥʦʾ ʤʽʨʠ; 
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¶ ʚʠʜ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ ʢʦʜʫ, ʦʜʠʥʠʮʷ 

ʤʦʣʦʜʰʦʛʦ ʨʦʟʨʷʜʫ 

ʢʦʜʫ ʮʠʬʨʦʚʠʭ ɿɺʊ; 

2) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘ ʷʢʠʤʠ ʦʮʽʥʶʶʪʴ ʪʦʯʥʽʩʪʴ ɿɺʊ: 

¶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʦʭʠʙʢʠ; 

¶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʧʘʜʢʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʧʦʭʠʙʢʠ; 

3) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʫʪʣʠʚʦʩʪʽ ɿɺʊ ʜʦ ʚʧʣʠʚʘʶʯʠʭ 

(ʥʝʚʠʤʽʨʶʚʘʥʠʭ) ʌɺ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʜʘʪʢʦʚʠʭ ʩʢʣʘʜʦʚʠʭ 

ʧʦʭʠʙʢʠ ɿɺʊ); 

¶ ʬʫʥʢʮʽʷ ʘʙʦ ʢʦʝʬʽʮʽʻʥʪ ʚʧʣʠʚʫ; 

¶ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɿɺʊ, 

ʩʧʨʠʯʠʥʝʥʽ ʟʤʽʥʘʤʠ ʚʧʣʠʚʘʶʯʠʭ ʌɺ ʫ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʤʝʞʘʭ; 

4) ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿɺʊ; 

5) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʟʘʻʤʦʜʽʾ ɿɺʊ ʟ ʦʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

6) ʥʝʽʥʬʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ɿɺʊ. 

ɯʟ ʚʢʘʟʘʥʦʛʦ ʧʝʨʝʣʽʢʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ɿɺʊ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʪʘʢʽ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ. ʎʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ɼʝʨʞʘʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʪʘ 

ʽʥʰʠʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘ ʧʝʚʥʠʡ ɿɺʊ. 

ʆʩʥʦʚʥʽ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿɺʊ. ɼʦ ʦʩʥʦʚʥʠʭ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʣʝʞʘʪʴ: 

¶ ʥʦʤʽʥʘʣʴʥʘ ʩʪʘʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʯʫʪʣʠʚʽʩʪʴ ʪʘ ʧʦʨʽʛ ʯʫʪʣʠʚʦʩʪʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ; 

¶ ʧʦʢʘʟ, ʚʽʜʣʽʢ, ʩʪʘʣʘ ʰʢʘʣʠ ʽ ʮʽʥʘ ʧʦʜʽʣʢʠ ɿɺʊ, ʦʜʠʥʠʮʷ 

ʤʦʣʦʜʰʦʛʦ ʨʦʟʨʷʜʫ ʮʠʬʨʦʚʦʛʦ ɿɺʊ; 

¶ ʜʽʘʧʘʟʦʥ ʧʦʢʘʟʽʚ, ʛʨʘʥʠʮʽ ʪʘ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ɿɺʊ; 

¶ ʢʣʘʩ ʪʦʯʥʦʩʪʽ. 
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ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿɺʊ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʌʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ɿɺʊ ð ʮʝ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ Y  ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ (ʚʠʭʽʜʥʦʛʦ 

ʌɺ) ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ (ʚʭʽʜʥʦʶ 

ʌɺ): 

()XFY= . 

ʗʢ ʽ ʙʫʜʴ-ʷʢʘ ʬʫʥʢʮʽʷ, ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʟʘʜʘʥʘ ʘʥʘʣʽʪʠʯʥʦ (ʨʽʚʥʷʥʥʷʤ), ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʘʙʦ ʛʨʘʬʽʢʘ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʝʢʟʝʤʧʣʷʨʽʚ ɿɺʊ ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʻ 

ʜʝʱʦ ʽʥʰʦʶ, ʜʣʷ ʫʥʽʬʽʢʘʮʽʾ ɿɺʊ ʦʜʥʦʛʦ ʪʠʧʫ ʧʨʠʩʚʦʶʶʪʴ 

ʦʜʥʘʢʦʚʫ, ʪʘʢ ʟʚʘʥʫ ʥʦʤʽʥʘʣʴʥʫ ʬʫʥʢʮʽʶ ʧʝʨʝʪʚʦʨʝʥʥʷ 

()XFY ʥʥ= , 

ʷʢʫ ʱʝ ʥʘʟʠʚʘʶʪʴ ʛʨʘʜʫʶʚʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ɿɺʊ. 

ɺʥʘʩʣʽʜʦʢ ʨʽʟʥʠʮʽ ʤʽʞ ()XF   ̔
()XFʥ  ʚʠʥʠʢʘʶʪʴ ʧʦʭʠʙʢʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ. ʇʝʨʝʚʘʞʥʦ ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʦʨʤʫʻʪʴʩʷ ʜʣʷ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ. 

 
ʘ ʙ ʚ  
ʈʠʩ. 2.6. ʊʠʧʦʚʽ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ɿɺʊ 

ɺʩʽ ʪʠʧʠ ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɿɺʊ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ 

ʛʨʫʧʠ: 

¶ ʥʝʣʽʥʽʡʥʽ (ʨʠʩ. 2.6, ʘ), ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʧʠʩʫʻʪʴʩʷ 

ʚʠʨʘʟʦʤ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ; 

¶ ʣʽʥʽʡʥʽ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ. 2.6, ʙ), 

ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

kXY= , 

ʜʝ k  ð ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ; 
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¶ ʣʽʥʽʡʥʽ, ʱʦ ʥʝ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ. 2.7, ʚ), 

ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

0YkXY +=
, 

ʜʝ 0
Y

 ð ʧʦʯʘʪʢʦʚʝ ʟʤʽʱʝʥʥʷ ʟʘ ʥʫʣʴʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʾ 

ʚʝʣʠʯʠʥʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ɿɺʊ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʠʭʽʜʥʦʾ ʌɺ 

ɿɺʊ ʜʦ ʚʭʽʜʥʦʾ: 

()
X

Y
Xk =

. 

ɼʣʷ ɿɺʊ ʧʝʚʥʦʛʦ ʪʠʧʫ ʥʦʨʤʫʶʪʴ ʥʦʤʽʥʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʝʨʝʪʚʦʨʝʥʥʷ 

()
X

Y
Xk ʥ

ʥ =
. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʥʦʤʽʥʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 
() const== ʥʥ kXk

 

ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 
()XFʥ  ʣʽʥʽʡʥʘ ʽ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ʇʝʨʝʚʘʞʥʦ ʢʦʝʬʽʮʽʻʥʪ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʦʨʤʫʻʪʴʩʷ ʜʣʷ ʣʽʥʽʡʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʟʦʢʨʝʤʘ 

ʤʘʩʰʪʘʙʥʠʭ. 

ʏʫʪʣʠʚʽʩʪʴ ɿɺʊ ð ʛʨʘʥʠʮʷ ʚʽʜʥʦʰʝʥʥʷ ʟʤʽʥʠ ʚʠʭʽʜʥʦʾ ʌɺ 

YD  ʜʦ ʟʤʽʥʠ ʚʭʽʜʥʦʾ ʌɺ XD , ʱʦ ʚʠʢʣʠʢʘʣʘ ʮʶ ʟʤʽʥʫ ʚʠʭʽʜʥʦʾ 

ʌɺ, ʪʦʙʪʦ ʮʝ ʧʦʭʽʜʥʘ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ 

() ()
X

Y
XFXS

D

D
@¡=

. 

ʗʢʱʦ 
()XFʥ  ʣʽʥʽʡʥʘ, ʪʦ () const==SXS , ʘ ʷʢʱʦ 

()XFʥ  

ʥʝʣʽʥʽʡʥʘ, ʪʦ ʯʫʪʣʠʚʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʾ ʌɺ X  ʽ ʾʾ 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷʭ ʟʦʢʨʝʤʘ. 

ɼʫʞʝ ʚʘʞʣʠʚʦʶ ʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʘ ʯʫʪʣʠʚʦʩʪʽ ɿɺʊ ʧʽʜ ʯʘʩ ʜʽʾ ʥʘ ʥʴʦʛʦ ʨʽʟʥʠʭ 

ʬʘʢʪʦʨʽʚ. 
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ɯʩʪʦʪʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ɿɺʊ ʻ ʧʦʨʽʛ ʯʫʪʣʠʚʦʩʪʽ, ʪʦʙʪʦ 

ʥʘʡʤʝʥʰʘ ʟʤʽʥʘ ʚʭʽʜʥʦʾ ʌɺ nXD
 ʩʧʨʠʯʠʥʷʻ ʧʦʤʽʪʥʫ ʟʤʽʥʫ 

ʚʠʭʽʜʥʦʾ ʌɺ. ʇʦʨʽʛ ʯʫʪʣʠʚʦʩʪʽ ʥʝ ʪʨʝʙʘ ʧʣʫʪʘʪʠ ʟ ʯʫʪʣʠʚʽʩʪʶ 

ɿɺʊ. ʈʦʟʤʽʨʥʽʩʪʶ ʯʫʪʣʠʚʦʩʪʽ ʻ ʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʝʡ ʚʠʭʽʜʥʦʾ 

ʪʘ ʚʭʽʜʥʦʾ ʌɺ, ʘ ʧʦʨʽʛ ʯʫʪʣʠʚʦʩʪʽ ʤʘʻ ʨʦʟʤʽʨʥʽʩʪʴ ʚʭʽʜʥʦʾ ʌɺ. 

ʅʘʧʨʠʢʣʘʜ, ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ð ʮʝ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʶ ʩʠʣʦʶ E  ʽ 

ʪʝʤʧʝʨʘʪʫʨʦʶ q, ʪʦʙʪʦ ()qFE= . ʏʫʪʣʠʚʽʩʪʴ ʪʘʢʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʤʘʻ ʨʦʟʤʽʨʥʽʩʪʴ [ʤɺ/Áʉ], ʘ ʧʦʨʽʛ ʯʫʪʣʠʚʦʩʪʽ ð 

[Áʉ]. 

ʇʦʪʫʞʥʽʩʪʴ, ʷʢʫ ʩʧʦʞʠʚʘʻ ɿɺʊ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ 

ʚʭʽʜʥʦʛʦ ʦʧʦʨʫ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʚʟʘʻʤʦʜʽʾ ɿɺʊ ʪʘ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ. ɸʢʪʫʘʣʴʥʠʤ ʻ ʟʤʝʥʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʩʧʦʞʠʚʘʥʥʷ ɿɺʊ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʦʪʚʦʨʝʥʥʷ 

ʨʝʞʠʤʫ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʢʦʣʘ ʽ ʚʠʥʠʢʥʝʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʧʦʭʠʙʢʠ. 

ʆʧʠʩʘʥʽ ʚʠʱʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿɺʊ ʻ ʩʪʘʪʠʯʥʠʤʠ, ʪʦʙʪʦ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʩʪʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ɿɺʊ, ʟʘ ʷʢʦʛʦ 

ʨʦʟʤʽʨ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ ʟʘ ʯʘʩ ʾʾ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ 

ʟʘʛʘʩʘʥʥʷ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ 

ʢʦʣʽ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʉʪʘʪʠʯʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ɿɺʊ ʻ ʛʨʘʥʠʯʥʠʤ ʚʠʧʘʜʢʦʤ 

ʜʠʥʘʤʽʯʥʦʛʦ ʨʝʞʠʤʫ, ʧʨʠ ʷʢʦʤʫ ʨʦʟʤʽʨ ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ ʟʘ ʯʘʩ ʾʾ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʷʭ 

ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ ʌɺ ʘʙʦ ʟʘ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʜʦʩʷʛʘʻʪʴʩʷ 

ʧʦʚʥʝ ʟʘʛʘʩʘʥʥʷ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʟʘ ʥʘʡʢʦʨʦʪʰʠʡ ʯʘʩ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɿɺʊ, 

ʷʢʘ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʰʚʠʜʢʦʜʽʶ, ʻ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʽʚ, ʧʽʜ 

ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜ ʤʦʤʝʥʪʫ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦʾ 

ʟʤʽʥʠ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʜʦ ʤʦʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʫ 

ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʽʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ. ɼʣʷ ʮʠʬʨʦʚʠʭ 

ʧʨʠʣʘʜʽʚ ʚʢʘʟʫʻʪʴʩʷ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʦʙʪʦ ʯʘʩ ʚʽʜ ʧʦʯʘʪʢʫ ʟʤʽʥʠ 
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ʚʠʤʽʨʶʚʘʥʦʾ ʌɺ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʫ ʥʘ ʚʽʜʣʽʢʦʚʦʤʫ ʪʘʙʣʦ ʟ 

ʥʦʨʤʦʚʘʥʦʶ ʪʦʯʥʽʩʪʶ. ʂʦʥʩʪʨʫʶʶʯʠ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, 

ʥʘʤʘʛʘʶʪʴʩʷ ʟʨʦʙʠʪʠ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʽʚ ʽ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ 

ʷʢʦʤʦʛʘ ʤʝʥʰʠʤ. 

ʏʘʩʪʦʪʥʠʡ ʜʽʘʧʘʟʦʥ ɿɺʊ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʯʘʩʪʦʪ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ, ʟʘ ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʽ ɿɺʊ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ. ɺʝʨʭʥʷ ʽ ʥʠʞʥʷ ʛʨʘʥʠʮʽ 

ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ ʥʦʨʤʫʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ɿɺʊ ʪʝʭʥʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ. 

ʇʦʢʘʟ, ʚʽʜʣʽʢ, ʩʪʘʣʘ, ʮʽʥʘ ʧʦʜʽʣʢʠ. ʇʦʢʘʟʦʤ x  (ʯʠ n
X

) 

ɿɺʊ (ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ, ʙʘʛʘʪʦʟʥʘʯʥʦʾ ʤʽʨʠ) ʥʘʟʠʚʘʶʪʴ 

ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʘʙʦ ʚʽʜʪʚʦʨʝʥʦʾ ʌɺ X , ʷʢʝ ʚʠʟʥʘʯʝʥʝ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʡʦʛʦ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʫ ʚʠʛʣʷʜʽ ʰʢʘʣʠ ʟ 

ʚʢʘʟʽʚʥʠʢʦʤ, ʮʠʬʨʦʚʦʛʦ ʪʘʙʣʦ ʪʦʱʦ. 

ʐʢʘʣʘ ɿɺʊ ð ʩʫʢʫʧʥʽʩʪʴ ʧʦʟʥʘʯʦʢ (ʚʽʜʤʽʪʦʢ) ʽ 

ʧʨʦʩʪʘʚʣʝʥʠʭ ʙʽʣʷ ʜʝʷʢʠʭ ʟ ʥʠʭ ʯʠʩʝʣ ʚʽʜʣʽʢʫ ʘʙʦ ʽʥʰʠʭ ʩʠʤʚʦʣʽʚ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʷʜʫ ʧʦʩʣʽʜʦʚʥʠʭ ʟʥʘʯʝʥʴ ʌɺ, ʚ ʦʜʠʥʠʮʷʭ ʷʢʦʾ 

ʦʪʨʠʤʫʶʪʴ ʧʦʢʘʟʠ. ʗʢʱʦ ʜʦʚʞʠʥʘ ʧʦʜʽʣʦʢ (ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʩʷʤʠ 

ʩʫʩʽʜʥʽʭ ʧʦʟʥʘʯʦʢ) ʻ ʩʪʘʣʦʶ ʚʟʜʦʚʞ ʚʩʽʻʾ ʰʢʘʣʠ, ʪʦ ʪʘʢʘ ʰʢʘʣʘ ʻ 

ʨʽʚʥʦʤʽʨʥʦʶ. ʐʢʘʣʘ ʟ ʧʦʜʽʣʢʘʤʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ ʥʘʟʠʚʘʻʪʴʩʷ 

ʥʝʨʽʚʥʦʤʽʨʥʦʶ (ʥʝʣʽʥʽʡʥʦʶ) 

ɺʽʜʣʽʢ ʻ ʘʙʩʪʨʘʢʪʥʠʤ (ʥʝʽʤʝʥʦʚʘʥʠʤ) ʯʠʩʣʦʤ (ʚN
), 

ʟʯʠʪʘʥʠʤ ʟ ʚʽʜʣʽʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʘʙʦ ʦʪʨʠʤʘʥʠʤ ʧʽʜʨʘʭʫʥʢʦʤ 

ʧʦʩʣʽʜʦʚʥʠʭ ʧʦʟʥʘʯʦʢ ʯʠ ʩʠʛʥʘʣʽʚ. 

ʅʘʡʙʽʣʴʰʝ ʯʠʩʣʦ, ʷʢʝ ʤʦʞʥʘ ʟʯʠʪʘʪʠ ʟ ʚʽʜʣʽʢʦʚʦʛʦ 

ʧʨʠʩʪʨʦʶ, ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʽʜʣʽʢʦʤ max,ʚN
. 

ʎʽʧʘ ʧʦʜʽʣʢʠ ɿɺʊ ( ʧʦʜC
) ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʟʥʘʯʝʥʴ ʌɺ X , 

ʪʦʙʪʦ ʜʚʦʤ ʩʫʩʽʜʥʽʤ ʧʦʟʥʘʯʢʘʤ ʰʢʘʣʠ 1+ix
 ʪʘ i

x
. 

iiʧʦʜ xxC -= +1 . 
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ʉʪʘʣʫ ɿɺʊ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʛʨʘʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʨʠʣʘʜʫ ʘʙʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʙʘʛʘʪʦʟʥʘʯʥʦʾ ʤʽʨʠ ʢx  

(ʥʘʧʨʫʛʠ ʢU , ʩʪʨʫʤʫ ʢI , ʧʦʪʫʞʥʦʩʪʽ ʢP  ʪʦʱʦ) ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʽʜʣʽʢʫ max,ʚN
 ʽ ʻ ʽʤʝʥʦʚʘʥʠʤ ʯʠʩʣʦʤ ʚ ʦʜʠʥʠʮʷʭ ʌɺ x : 

max,ʚ

ʢ

N

x
C=

. 

ʇʦʢʘʟ x , ʚʽʜʣʽʢ ʚN
, ʩʪʘʣʘ C  ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʥʴ ʽ ʮʽʥʘ 

ʧʦʜʽʣʢʠ ʰʢʘʣʠ ʧʦʜC
 ʟʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

ʧʦʜʧʦʜʚ CNCNx ==
.    (2.1) 

ʆʜʠʥʠʮʷ ʤʦʣʦʜʰʦʛʦ ʨʦʟʨʷʜʫ ʮʠʬʨʦʚʦʛʦ ʧʨʠʣʘʜʫ ð ʮʝ 

ʨʦʟʤʽʨ ʦʜʥʦʛʦ ʢʚʘʥʪʘ q  ʮʠʬʨʦʚʦʛʦ ɿɺʊ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʽʟʥʠʮʽ 

ʤʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʩʪʘʥʘʤʠ ʮʠʬʨʦʚʦʛʦ ʚʠʭʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʇʦʥʷʪʪʷ ʧʦʢʘʟʫ, ʚʽʜʣʽʢʫ, ʩʪʘʣʦʾ ʪʘ ʮʽʥʠ ʧʦʜʽʣʢʠ, ʨʦʟʛʣʷʥʫʪʽ 

ʩʪʦʩʦʚʥʦ ʘʥʘʣʦʛʦʚʠʭ ɿɺʊ, ʧʦʰʠʨʶʶʪʴʩʷ ʽ ʥʘ ʮʠʬʨʦʚʽ ɿɺʊ, ʜʣʷ 

ʷʢʠʭ ʧʦʢʘʟ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

qNx x=
,     (2.2) 

ʜʝ x
N

 ð ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʢʚʘʥʪʫʚʘʥʥʷ (ʢʚʘʥʪʽʚ) ʟ ʨʦʟʤʽʨʦʤ 
q, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʦʜʠʥʠʮʽ ʤʦʣʦʜʰʦʛʦ ʨʦʟʨʷʜʫ (ʆʄʈ) 

ʮʠʬʨʦʚʦʛʦ ɿɺʊ. 

ɯʟ ʧʦʨʽʚʥʷʥʥʷ ʚʠʨʘʟʽʚ (2.1) ʽ (2.2) ʟʘ ʾʭ ʩʪʨʫʢʪʫʨʦʶ ʽ ʟʤʽʩʪʦʤ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ɿɺʊ ʩʪʘʣʘ ʟʙʽʛʘʻʪʴʩʷ ʟ ʮʽʥʦʶ 

ʧʦʜʽʣʢʠ ʽ ʜʦʨʽʚʥʶʻ ʨʦʟʤʽʨʫ ʢʨʦʢʫ ʢʚʘʥʪʫʚʘʥʥʷ q: 

qCC ʧʦʜ==
. 

ɼʽʘʧʘʟʦʥ ʧʦʢʘʟʽʚ, ʛʨʘʥʠʮʽ ʪʘ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʴ. ɺʢʘʟʘʥʽ ʥʘ ʰʢʘʣʽ ʥʘʡʤʝʥʰʝ ʽ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 

ʌɺ X  ʥʘʟʠʚʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʧʦʯʘʪʢʦʚʠʤ ʇx  ʽ ʢʽʥʮʝʚʠʤ ʂx  

ʟʥʘʯʝʥʥʷʤʠ ʰʢʘʣʠ ɿɺʊ. 

ɯʥʪʝʨʚʘʣ ʟʥʘʯʝʥʴ ʰʢʘʣʠ ɿɺʊ, ʦʙʤʝʞʝʥʠʡ ʧʦʯʘʪʢʦʚʠʤ ʽ 

ʢʽʥʮʝʚʠʤ ʾʾ ʟʥʘʯʝʥʥʷʤʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʘʧʘʟʦʥʦʤ ʧʦʢʘʟʽʚ. 
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ʊʘ ʯʘʩʪʠʥʘ ʜʽʘʧʘʟʦʥʫ ʧʦʢʘʟʽʚ ɿɺʊ, ʜʣʷ ʷʢʦʾ ʧʨʦʥʦʨʤʦʚʘʥʽ 

ʛʨʘʥʠʮʽ ʜʦʧʫʩʪʠʤʠʭ ʧʦʭʠʙʦʢ, ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʘʧʘʟʦʥʘʤ 

ʚʠʤʽʨʶʚʘʥʴ. ʅʘʡʤʝʥʰʝ ʽ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ 

ʚʠʤʽʨʶʚʘʥʴ ʥʘʟʠʚʘʶʪʴ ʥʠʞʥʴʦʶ ʅx  ʽ ʚʝʨʭʥʴʦʶ Bx  ʛʨʘʥʠʮʝʶ 

ʚʠʤʽʨʶʚʘʥʴ. 

ʅʘ ʨʠʩ. 2.8 ʟʦʙʨʘʞʝʥʘ ʰʢʘʣʘ ʚʦʣʴʪʤʝʪʨʘ, ʚ ʷʢʦʛʦ 0=ʇx , 

50 Bʂx = , ʘ ʜʽʘʧʘʟʦʥ ʧʦʢʘʟʽʚ ʩʪʘʥʦʚʠʪʴ 0...50 ɺ. ʅʠʞʥʷ ʛʨʘʥʠʮʷ 

ʚʠʤʽʨʶʚʘʥʥʷ 
10 Bʅx = , ʚʝʨʭʥʷ ð 

50 BBx =
, ʘ ʜʽʘʧʘʟʦʥ 

ʚʠʤʽʨʶʚʘʥʴ ʩʪʘʥʦʚʠʪʴ 10 50 B. 

ɺʝʨʭʥʷ ʛʨʘʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ Bx  ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʚʝʨʭʥʴʦʶ ʛʨʘʥʠʮʝʶ ʧʦʢʘʟʽʚ ɿɺʊ ʂx , ʪʦʙʪʦ ʂB xx = , ʘ 

ʥʠʞʥʷ ʛʨʘʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʅx  ʥʝ ʟʘʚʞʜʠ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʧʦʯʘʪʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʰʢʘʣʠ ɿɺʊ ʇx , ʷʢ, ʟʦʢʨʝʤʘ, ʥʘ ʨʠʩ. 2.8. 

ɯʥʪʝʨʚʘʣ ʧʦʢʘʟʽʚ ʤʽʞ ʧʦʟʥʘʯʢʘʤʠ ʅʇ xx 2  ʻ ʥʝʨʦʙʦʯʠʤ ʽ ʥʝ 

ʚʭʦʜʠʪʴ ʚ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ɿɺʊ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʥʠʞʥʶ 

ʛʨʘʥʠʮʶ ʚʠʤʽʨʶʚʘʥʥʷ ɿɺʊ ʅx  ʧʦʟʥʘʯʘʶʪʴ ʥʘ ʰʢʘʣʽ ʩʧʝʮʽʘʣʴʥʦʶ 

ʪʦʯʢʦʶ (ʨʠʩ. 2.7). 

 

ʈʠʩ. 2.7. ʐʢʘʣʘ ʚʦʣʴʪʤʝʪʨʘ 

ʂʣʘʩ ʪʦʯʥʦʩʪʽ ɿɺʊ. ɼʣʷ ʩʪʠʩʣʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʯʥʦʩʪʽ ɿɺʊ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ 

ɿɺʊ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʩʘʤʦʾ ʌɺ, ʱʦʜʦ 

ʾʭ ʪʦʯʥʦʩʪʽ, ʢʦʞʥʦʤʫ ɿɺʊ ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʣʘʩ ʪʦʯʥʦʩʪʽ. 

ʂʣʘʩ ʪʦʯʥʦʩʪʽ ɿɺʊ ð ʫʟʘʛʘʣʴʥʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿɺʊ, ʷʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʥʠʮʷʤʠ ʡʦʛʦ ʜʦʧʫʩʪʠʤʠʭ ʦʩʥʦʚʥʦʾ ʽ ʜʦʜʘʪʢʦʚʦʾ 
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ʧʦʭʠʙʦʢ, ʘ ʪʘʢʦʞ ʽʥʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʡʦʛʦ ʪʦʯʥʽʩʪʴ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ. 

ʂʣʘʩ ʪʦʯʥʦʩʪʽ ɿɺʊ ʭʘʨʘʢʪʝʨʠʟʫʻ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʱʦʜʦ 

ʪʦʯʥʦʩʪʽ, ʘʣʝ ʥʝ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ʪʦʯʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ʢʣʘʩ ʪʦʯʥʦʩʪʽ ð ʮʝ ʥʝ ʧʦʭʠʙʢʘ ɿɺʊ, ʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʧʦʭʠʙʢʫ ɿɺʊ. ʄʦʞʥʘ 

ʟʘʩʪʦʩʫʚʘʪʠ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ, ʘʣʝ 

ʥʝʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʪʠ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʥʘʧʨʠʢʣʘʜ, 

ʟʜʽʡʩʥʠʪʠ ʚʽʜʣʽʢ ʥʘ ʧʦʯʘʪʢʫ ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʥʷ, ʽ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ, ʦʪʨʠʤʘʪʠ ʚʝʣʠʢʫ ʧʦʭʠʙʢʫ ʧʦʢʘʟʫ ʧʨʠʣʘʜʫ. 

ʅʝʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿɺʊ. ʂʨʽʤ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘʩʪʦʩʦʚʫʶʯʠ ɿɺʊ, ʚʘʞʣʠʚʦ ʟʥʘʪʠ 

ʾʭ ʥʝʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʦʢʨʝʤʘ, ʥʘʜʽʡʥʽʩʪʴ, 

ʝʣʝʢʪʨʠʯʥʫ ʤʽʮʥʽʩʪʴ ʪʘ ʦʧʽʨ ʽʟʦʣʷʮʽʾ, ʩʪʽʡʢʽʩʪʴ ʨʦʙʦʪʠ, ʜʦ ʨʽʟʥʠʭ 

ʚʧʣʠʚʽʚ, ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ, ʤʘʩʫ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʦʱʦ. 

ʅʘʜʽʡʥʽʩʪʴ ɿɺʊ ð ʮʝ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʟʘʜʘʥʠʭ ʤʝʞʘʭ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʫʧʨʦʜʦʚʞ ʟʘʜʘʥʦʛʦ ʯʘʩʫ. ʆʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘʜʽʡʥʦʩʪʽ ɿɺʊ ʻ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ, ʧʘʨʘʤʝʪʨʠ 

ʚʽʜʤʦʚ, ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ, ʩʧʨʘʚʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʪʦʱʦ. 

ʈʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ɿɺʊ ð ʪʘʢʠʡ ʩʪʘʥ ɿɺʊ, ʟʘ ʷʢʦʛʦ ʚʽʥ 

ʟʜʘʪʥʠʡ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʅʊɼ). 

ɺʽʜʤʦʚʘ ð ʮʝ ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ɿɺʊ. ʈʦʟʨʽʟʥʷʶʪʴ 

ʨʘʧʪʦʚʫ ʚʽʜʤʦʚʫ, ʢʦʣʠ ɿɺʊ ʧʦʚʥʽʩʪʶ ʚʪʨʘʯʘʻ ʩʚʦʶ ʨʦʙʦʯʫ 

ʟʜʘʪʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʚʥʘʩʣʽʜʦʢ ʦʙʨʠʚʫ ʢʦʣʘ, ʪʘ ʧʦʩʪʫʧʦʚʫ 

ʚʽʜʤʦʚʫ, ʢʦʣʠ ʽʟ ʩʪʘʨʽʥʥʷʤ ɿɺʊ ʡʦʛʦ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʠʭʦʜʷʪʴ ʟʘ ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ. 

ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ ð ʚʣʘʩʪʠʚʽʩʪʴ ɿɺʊ ʟʙʝʨʽʛʘʪʠ 

ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʫʧʨʦʜʦʚʞ ʟʘʜʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ ʫ ʧʝʚʥʠʭ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʦʢʘʟʥʠʢʦʤ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʻ ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʥʘ ʚʽʜʤʦʚʫ. ʅʘʧʨʘʮʶʚʘʥʥʷ ð ʮʝ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ɿɺʊ ʚ 
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ʛʦʜʠʥʘʭ, ʮʠʢʣʘʭ ʘʙʦ ʦʙʩʷʛ ʨʦʙʦʪʠ, ʘ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ð 

ʚʽʜʥʦʰʝʥʥʷ ʥʘʧʨʘʮʶʚʘʥʥʷ ʨʝʤʦʥʪʦʚʘʥʦʛʦ ɿɺʊ ʜʦ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʤʦʚ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʥʘʧʨʘʮʶʚʘʥʥʷ. 

ɼʦʚʛʦʚʽʯʥʽʩʪʴ ð ʚʣʘʩʪʠʚʽʩʪʴ ɿɺʊ ʟʙʝʨʽʛʘʪʠ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ 

ʽ ʟʘʜʘʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʯʘʩʽ. ʇʦʢʘʟʥʠʢʘʤʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʻ ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ ʽ ʨʝʩʫʨʩ. ʊʝʨʤʽʥ ʩʣʫʞʙʠ ð ʮʝ ʢʘʣʝʥʜʘʨʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɿɺʊ, ʘ ʨʝʩʫʨʩ ð ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʛʨʘʥʠʯʥʦʛʦ ʝʪʘʧʫ, 

ʟʘ ʷʢʦʛʦ ʧʦʜʘʣʴʰʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ɿɺʊ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʧʠʥʝʥʘ. 

ɽʢʦʥʦʤʽʯʥʽʩʪʴ ɿɺʊ ð ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʠʧʨʘʚʜʘʥʘ 

ʝʢʦʥʦʤʽʯʥʘ ʚʘʨʪʽʩʪʴ. 

ʋʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

(ʫʤʦʚʠ ʚʠʤʽʨʶʚʘʥʴ). ɼʦ ʫʤʦʚ ʚʠʤʽʨʶʚʘʥʴ ʥʘʣʝʞʠʪʴ ʩʫʢʫʧʥʽʩʪʴ 

ʌɺ, ʷʢʽ ʥʝ ʻ ʚʠʤʽʨʶʚʘʥʠʤʠ, ʘʣʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ɿɺʊ, 

ʟʤʽʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ. ʇʝʨʝʜʦʚʩʽʤ ʮʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʘʙʦ ʢʣʽʤʘʪʠʯʥʽ ʌɺ: ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʪʠʩʢ, ʤʘʛʥʽʪʥʝ ʧʦʣʝ, 

ʨʘʜʽʦʘʢʪʠʚʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʽʙʨʘʮʽʾ ʪʦʱʦ, ʘ ʪʘʢʦʞ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʠʚʣʝʥʥʷ ɿɺʊ, ʥʘʧʨʠʢʣʘʜ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ 

ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ, ʾʾ ʯʘʩʪʦʪʘ ʪʦʱʦ. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʫʤʦʚʠ 

ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʾʭ ʷʢʦʩʪʽ (ʧʦʭʠʙʢʠ ʯʠ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ). ʂʦʞʥʫ ʟ ʌɺ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʫʤʦʚʠ 

ʚʠʤʽʨʶʚʘʥʴ, ʥʘʟʠʚʘʶʪʴ ʚʧʣʠʚʘʶʯʦʶ ʌɺ. 

ɺʧʣʠʚʘʶʯʘ ʌɺ ð ʮʝ ʢʦʥʢʨʝʪʥʘ ʌɺ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʫʤʦʚʠ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʾʾ ʟʥʘʯʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʚʧʣʠʚʘʶʯʦʶ ʌɺ ʤʦʞʝ ʙʫʪʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʪʘʣʝʚʦʾ 

ʣʽʥʽʡʢʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʜʝʪʘʣʽ. 

ɿʘʚʜʷʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʦʟʰʠʨʝʥʥʶ ʤʝʪʘʣʽʚ ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʦʜʽʣʢʘʤʠ ʣʽʥʽʡʢʠ ʨʽʟʥʘ. ʊʦʤʫ ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʽ ʜʦʚʞʠʥʠ ʜʝʪʘʣʽ, ʱʦ ʤʘʻ ʽʥʰʠʡ, ʥʽʞ ʚ ʤʘʪʝʨʽʘʣʽ 

ʣʽʥʽʡʢʠ, ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 

ʧʣʘʩʪʤʘʩʦʚʦʾ, ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ 

ʦʪʨʠʤʫʻʤʦ ʨʽʟʥʠʡ. 
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ɼʣʷ ʢʦʞʥʦʛʦ ɿɺʊ ʥʦʨʤʫʶʪʴ ʪʘʢ ʟʚʘʥʽ ʥʦʨʤʘʣʴʥʽ ʪʘ ʨʦʙʦʯʽ 

ʫʤʦʚʠ ʚʠʤʽʨʶʚʘʥʴ, ʜʣʷ ʷʢʠʭ ʦʢʨʝʩʣʝʥʽ ʜʽʘʧʘʟʦʥʠ ʟʥʘʯʝʥʴ ʢʦʞʥʦʾ 

ʚʧʣʠʚʘʶʯʦʾ ʌɺ. ʋ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʥʦʨʤʫʶʪʴ ʦʩʥʦʚʥʫ 

ʧʦʭʠʙʢʫ ɿɺʊ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʚʧʣʠʚʘʶʯʦʾ ʌɺ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʥʦʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʘʣʝ ʚ ʤʝʞʘʭ ʨʦʙʦʯʠʭ), ʢʨʽʤ ʦʩʥʦʚʥʦʾ, 

ʚʠʥʠʢʘʻ ʜʦʜʘʪʢʦʚʘ ʧʦʭʠʙʢʘ ɿɺʊ, ʷʢʫ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʟʘ ʥʘʟʚʦʶ 

ʚʧʣʠʚʘʶʯʦʾ ʌɺ. ɿʦʢʨʝʤʘ, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʥʦʨʤʘʣʴʥʦʾ ʦʙʣʘʩʪʽ, ʜʦʜʘʪʢʦʚʫ ʧʦʭʠʙʢʫ 

ʥʘʟʠʚʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʶ, ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ð ʤʘʛʥʽʪʥʦʶ ʪʦʱʦ. 

ɿʘ ʤʝʞʘʤʠ ʨʦʙʦʯʠʭ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ɿɺʊ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʜʽʘʧʘʟʦʥʽʚ ʥʦʨʤʘʣʴʥʠʭ ʽ 

ʨʦʙʦʯʠʭ ʟʥʘʯʝʥʴ ʚʧʣʠʚʘʶʯʠʭ ʌɺ ɿɺʊ ʜʽʣʷʪʴ ʥʘ ʜʝʢʽʣʴʢʘ ʛʨʫʧ. 

ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʤʘʛʥʽʪʥʠʭ 

ʌɺ ʱʦʜʦ ʥʦʨʤʘʣʴʥʠʭ ʪʘ ʨʦʙʦʯʠʭ ʫʤʦʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

ʅʦʨʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ (ʦʙʣʘʩʪʽ ʥʦʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ) 

ʚʧʣʠʚʘʶʯʠʭ ʌɺ ʽ ʜʦʧʫʩʪʠʤʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʠʭ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʩʪʘʥʜʘʨʪʘʭ ʪʘ (ʘʙʦ) ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ʟʘʩʦʙʠ 

ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ (ʪʠʧʫ). 

ɿʘ ʫʟʛʦʜʞʝʥʥʷʤ ʤʽʞ ʚʠʨʦʙʥʠʢʦʤ ɿɺʊ ʽ ʩʧʦʞʠʚʘʯʝʤ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʫ ʩʪʘʥʜʘʨʪʘʭ 

ʪʘ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ɿɺʊ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ (ʚʠʜʫ). 

ʉʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʥʘ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ (ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ) ʚʩʽ ɿɺʊ 

ʨʦʟʜʽʣʝʥʽ ʥʘ ʩʽʤ ʛʨʫʧ, ʜʣʷ ʢʦʞʥʦʾ ʟ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽ 

ʨʦʙʦʯʽ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ ʚʧʣʠʚʘʶʯʠʭ ʌɺ. 

ɿʘ ʫʟʛʦʜʞʝʥʥʷʤ ʤʽʞ ʚʠʨʦʙʥʠʢʦʤ ɿɺʊ ʽ ʩʧʦʞʠʚʘʯʝʤ 

ʜʦʧʫʩʪʠʤʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ɿɺʊ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʰʠʨʰʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʥʽʞ ʮʝ 

ʧʨʦʥʦʨʤʦʚʘʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʛʨʫʧʠ. 
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ʈʆɿɼɯʃ 3. ɺʀʄɯʈʖɺɸʃʔʅʀʁ ʉʀɻʅɸʃ 

3.1. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʽʚ 

ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʩʠʛʥʘʣ ʷʢ ʥʦʩʽʡ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʙôʻʢʪʦʤ ʧʝʨʝʜʘʯʽ ʚ ʙʫʜʴ-ʷʢʽʡ ʩʠʩʪʝʤʽ ʟʚôʷʟʢʫ ʻ ʩʠʛʥʘʣ, ʯʘʩʪʽʰʝ 

ʟʘ ʚʩʝ ʝʣʝʢʪʨʠʯʥʠʡ, ʱʦ ʥʝʩʝ ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʩʠʛʥʘʣ ï ʮʝ ʤʘʪʝʨʽʘʣʴʥʠʡ ʥʦʩʽʡ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ ï 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʜʣʷ ʧʝʨʝʥʦʩʫ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʩʠʛʥʘʣ ï ʤʘʪʝʨʽʘʣʴʥʠʡ ʥʦʩʽʡ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʞʠʪʪʽ 

ʤʠ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʤʦʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʝʨʝʥʦʩʫ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʦʜʥʦʛʦ ʤʽʩʮʷ ʥʘ ʽʥʰʝ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʘʪʠ ʣʠʩʪ ʚ 

ʽʥʰʝ ʤʽʩʪʦ ʘʜʨʝʩʘʪʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʣʠʩʪ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʚ ʨʦʣʽ ʩʠʛʥʘʣʫ. 

ɸʣʝ ʩʘʤ ʣʠʩʪ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʩʠʛʥʘʣ, ʯʘʩʪʦ ʥʝ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʪʨʘʧʠʪʠ ʚ ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ. ʊʦʤʫ ʣʠʩʪ ʧʦʪʨʽʙʥʦ ʚʽʜʥʝʩʪʠ ʥʘ 

ʧʦʰʪʫ (ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ), ʪʘʤ ʡʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʰʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʥʘʧʨʠʢʣʘʜ ʧʦʪʷʛʫ ʘʙʦ ʣʽʪʘʢʘ, ʧʝʨʝʥʝʩʫʪʴ ʚ 

ʽʥʰʫ ʪʦʯʢʫ ʟʝʤʥʦʾ ʢʫʣʽ, ʘ ʧʦʪʽʤ ʤʽʩʮʝʚʽ ʧʦʰʪʦʚʽ ʦʨʛʘʥʠ 

ʜʦʩʪʘʚʣʷʪʴ ʘʜʨʝʩʘʪʫ. 

ɽʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ ʪʝʞ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʪʨʘʧʠʪʠ ʥʘ ʤʽʩʮʝ ʧʨʠʟʥʘʯʝʥʥʷ. ɸʜʞʝ ʧʨʠʡʤʘʯ ʩʠʛʥʘʣʫ ʤʦʞʝ 

ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʽʥʰʦʤʫ ʤʽʩʪʽ, ʥʘ ʢʦʨʘʙʣʽ, ʚ ʢʦʩʤʦʩʽ ʪʦʱʦ. ɼʣʷ ʡʦʛʦ 

ʧʝʨʝʜʘʯʽ ʪʘʢʦʞ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ï 

ʥʝʩʫʯʠʡ ʩʠʛʥʘʣ. ɯʥʬʦʨʤʘʪʠʚʥʠʡ ʩʠʛʥʘʣ ʧʦʪʨʽʙʥʦ ʥʘʚʘʥʪʘʞʠʪʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʩʠʛʥʘʣ (ʷʢ ʣʠʩʪ ʥʘ ʧʦʪʷʛ) ʜʣʷ ʧʝʨʝʜʘʯʽ ʥʘ ʚʝʣʠʢʫ 

ʚʽʜʩʪʘʥʴ. ʎʝʡ ʧʨʦʮʝʩ ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʫʣʷʮʽʻʶ. ʇʽʩʣʷ ʧʝʨʝʜʘʯʽ ʪʘ 

ʧʨʠʡʦʤʫ ʤʦʜʫʣʴʦʚʘʥʦʛʦ ʢʦʣʠʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʩʠʛʥʘʣ 

ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʦʨʦʪʥʦʛʦ 

ʤʦʜʫʣʷʮʽʾ ʧʨʦʮʝʩʫ ï ʜʝʤʦʜʫʣʷʮʽʾ ʘʙʦ ʜʝʪʝʢʪʠʨʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʟ ɼʉʊʋ 2681-94 ʩʠʛʥʘʣ ï ʬʽʟʠʯʥʠʡ ʧʨʦʮʝʩ, 

ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʤʘʪʝʨʽʘʣʴʥʠʤ 

ʦʙôʻʢʪʦʤ ʪʘ ʟʘʩʦʙʦʤ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝ ʚʠʟʥʘʯʝʥʥʷ 
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ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʩʠʛʥʘʣʣ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʘʢʪʠʚʥʦʶ ʚʝʣʠʯʠʥʦʶ ʯʠ ʧʨʦʮʝʩʦʤ, ʱʦʙ ʚʽʥ ʩʘʤ ʷʢ ʫʤʦʚʥʠʡ ʟʥʘʢ 

ʤʽʛ ʧʨʦʷʚʠʪʠ ʩʝʙʝ ʟʛʽʜʥʦ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʫ ʚʽʥ ʤʽʩʪʠʪʴ. ʆʪʞʝ, 

ʩʠʛʥʘʣ ʷʢ ʤʘʪʝʨʽʘʣʴʥʠʡ ʥʦʩʽʡ ʽʥʬʦʨʤʘʮʽʾ ʟʘʚʞʜʠ ʤʘʻ ʭʘʨʘʢʪʝʨ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʛʨʘʥʠʯʥʠʤ ʧʨʦʷʚʦʤ ʷʢʦʛʦ ʻ ʘʢʪʠʚʥʘ 

ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ. 

ʆʩʥʦʚʥʠʤʠ ʪʝʨʤʽʥʘʤʠ, ʷʢʠʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʠʛʥʘʣʠ ʫ 

ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʪʝʭʥʽʮʽ, ʻ ʪʘʢʽ. ʇʘʨʘʤʝʪʨ ʩʠʛʥʘʣʫ ð ʮʝ ʦʜʥʘ ʽʟ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʛʥʘʣʫ, ʷʢʘ ʻ ʬʽʟʠʯʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʘ 

ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʧʘʨʘʤʝʪʨ ʩʠʛʥʘʣʫ ð ʧʘʨʘʤʝʪʨ ʩʠʛʥʘʣʫ, ʱʦ 

ʬʫʥʢʮʽʡʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʶ ʘʙʦ ʚʠʤʽʨʶʚʘʥʦʶ 

ʚʝʣʠʯʠʥʦʶ. ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʩʠʛʥʘʣ ð ʩʠʛʥʘʣ, ʦʜʠʥ ʯʠ ʜʝʢʽʣʴʢʘ 

ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʛʦ ʽʥʬʦʨʤʘʪʠʚʥʽ. ɺʠʤʽʨʶʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʤʽʩʪʠʪʴʩʷ ʚ ʨʦʟʤʽʨʽ ʽʥʬʦʨʤʘʪʠʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʩʠʛʥʘʣʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ ʪʝʦʨʽʾ ʩʠʛʥʘʣʽʚ 

ʻ ʨʦʟʛʣʷʜ ʧʠʪʘʥʴ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʚʽʜʩʪʘʥʴ. ɺʽʜʩʪʘʥʴ 

ʨʦʟʜʽʣʷʻ ʚʽʜʧʨʘʚʥʠʢʘ ʡ ʘʜʨʝʩʘʪʘ, ʜʘʪʯʠʢ ʢʦʤʘʥʜ ʪʘ ʚʠʢʦʥʘʚʯʠʡ 

ʧʨʠʩʪʨʽʡ, ʧʨʦʮʝʩ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʽ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ, 

ʜʞʝʨʝʣʦ ʢʦʩʤʽʯʥʦʛʦ ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʨʝʻʩʪʨʫʶʯʠʡ ʧʨʠʣʘʜ 

ʨʘʜʽʦʪʝʣʝʩʢʦʧʘ, ʨʽʟʥʽ ʙʣʦʢʠ ʝʣʝʢʪʨʦʥʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʘʰʠʥʠ 

ï ʦʪʞʝ, ʜʞʝʨʝʣʦ ʽ ʩʧʦʞʠʚʘʯ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʽʜʩʪʘʥʴ, ʥʘ ʷʢʫ ʧʝʨʝʜʘʻʪʴʩʷ ʩʠʛʥʘʣ, ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ 

ʥʝʟʥʘʯʥʦʶ (ʧʝʨʝʜʘʯʘ ʢʦʤʘʥʜ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʤʘʰʠʥʽ ʚʽʜ 

ʦʜʥʦʛʦ ʙʣʦʢʫ ʜʦ ʽʥʰʦʛʦ) ʯʠ ʚʝʣʠʯʝʟʥʠʤ (ʤʽʞʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʯʠ 

ʢʦʩʤʽʯʥʠʡ ʟʚôʷʟʦʢ). ʇʝʨʝʜʘʯʘ ʧʦʚʽʜʦʤʣʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʽʜʥʠʭ, ʢʘʙʝʣʴʥʠʭ, ʭʚʠʣʴʦʚʦʜʥʠʭ ʣʽʥʽʡ ʘʙʦ 

ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ (ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʢʦʩʤʽʯʥʦʛʦ 

ʧʨʦʩʪʦʨʫ). ʇʨʠʨʦʜʥʦ, ʱʦ ʜʣʷ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽ ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ 

ʧʝʨʝʤʽʱʘʪʠʩʷ ʚ ʧʨʦʩʪʦʨʽ. ɼʦ ʯʠʩʣʘ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʩʷʪʴʩʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʢʦʣʠʚʘʥʥʷ ï ʨʘʜʽʦʭʚʠʣʽ. ɹʫʜʴ-ʷʢʠʡ ʬʽʟʠʯʥʠʡ 

ʧʨʦʮʝʩ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʘʛʝʥʪ (ʧʦʩʝʨʝʜʥʠʢ, ʧʝʨʝʥʦʩʥʠʢ) 
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ʜʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʣʘʩʪʠʚʽʩʪʴ ʧʨʠʡʤʘʪʠ ʚʩʶ 

ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʯʝʥʴ ʘʙʦ ʩʪʘʥʽʚ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʙʫʣʦ ʙ ʦʜʥʦʟʥʘʯʥʦ 

ʫʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʘʙʦ ʩʪʘʥ ʯʠ ʦʙôʻʢʪʫ ʘʙʦ ʧʨʦʮʝʩʫ, 

ʱʦ ʻ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʨʘʜʽʦʭʚʠʣʽ ʧʽʜʜʘʶʪʴʩʷ ʤʦʜʫʣʷʮʽʾ. ʇʨʦʮʝʩ 

ʤʦʜʫʣʷʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʠʩʦʢʦʯʘʩʪʦʪʥʝ ʢʦʣʠʚʘʥʥʷ, ʟʜʘʪʥʝ 

ʧʦʰʠʨʶʚʘʪʠʩʷ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ, ʥʘʜʽʣʷʻʪʴʩʷ ʦʟʥʘʢʘʤʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʦʨʠʩʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʘʨʘʤʝʪʨʘ ʢʦʪʨʠʡ ʟʤʽʥʶʻʪʴʩʷ (ʘʤʧʣʽʪʫʜʠ, ʯʘʩʪʦʪʠ ʘʙʦ ʬʘʟʠ 

ʢʦʣʠʚʘʥʥʷ) ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʠʜʠ ʤʦʜʫʣʷʮʽʾ ï ʘʤʧʣʽʪʫʜʥʫ, 

ʯʘʩʪʦʪʥʫ ʽ ʬʘʟʦʚʫ. 

ɯʥʢʦʣʠ ʚ ʷʢʦʩʪʽ ʥʝʩʫʯʦʛʦ ʩʠʛʥʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ 

ʩʠʥʫʩʦʾʜʘʣʴʥʠʡ, ʘ ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ ʩʠʛʥʘʣ. ʊʦʜʽ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ 

ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʤʦʜʫʣʷʮʽʾ, ʥʘʧʨʠʢʣʘʜ ʰʠʨʦʪʥʦ-ʽʤʧʫʣʴʩʥʦʶ, 

ʢʦʜʦʚʦ-ʽʤʧʫʣʴʩʥʦʶ ʪʦʱʦ. 

ɿʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ ʫ 

ʧʝʨʚʽʩʥʠʡ ʩʠʛʥʘʣ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʨʠʡʤʘʣʴʥʦʤʫ ʙʦʮʽ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʜʝʪʝʢʪʠʨʫʚʘʥʥʷʤ (ʚʽʜʧʦʚʽʜʥʦ ʘʤʧʣʽʪʫʜʥʠʤ, 

ʯʘʩʪʦʪʥʠʤ ʽ ʬʘʟʦʚʠʤ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙôʻʢʪʦʤ ʥʘʰʦʛʦ ʚʠʚʯʝʥʥʷ ʙʫʜʫʪʴ ʝʣʝʢʪʨʠʯʥʽ 

ʩʠʛʥʘʣʠ, ʱʦ ʟʚôʷʟʘʥʽ ʟ ʧʝʨʝʜʘʥʠʤ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʩʧʦʩʦʙʦʤ 

ʤʦʜʫʣʷʮʽʾ. ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʩʠʛʥʘʣ ï ʮʝ ʧʨʦʮʝʩ, ʟʜʘʪʥʠʡ 

ʧʦʰʠʨʶʚʘʪʠʩʷ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʧʣʠʚʫ ʥʘ ʦʩʦʙʣʠʚʽ ʦʨʛʘʥʠ 

ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʥʘʧʨʠʢʣʘʜ, ʨʘʜʽʦʧʨʠʡʤʘʯ ʘʙʦ 

ʦʨʛʘʥʠ ʧʦʯʫʪʪʽʚ ʣʶʜʠʥʠ. ɽʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ ï ʮʝ ʬʽʟʠʯʥʽ 

ʧʨʦʮʝʩʠ, ʱʦ ʥʝʩʫʪʴ ʫ ʩʦʙʽ ʽʥʬʦʨʤʘʮʽʶ. ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʛʥʘʣʽʚ: ʪʨʠʚʘʣʦʩʪʽ, ʩʤʫʛʠ 

ʯʘʩʪʦʪ, ʧʦʪʫʞʥʦʩʪʽ ʪʦʱʦ. 

ʉʠʛʥʘʣ, ʷʢ ʙʫʜʴ-ʷʢʝ ʬʽʟʠʯʥʝ ʷʚʠʱʝ, ʚʦʣʦʜʽʻ ʨʷʜʦʤ 

ʧʨʠʪʘʤʘʥʥʠʭ ʡʦʤʫ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʜʥʘʢ ʜʘʣʝʢʦ ʥʝ ʚʩʽ ʚʦʥʠ 

ʽʩʪʦʪʥʽ, ʟʚʠʯʘʡʥʦ ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʜʝʷʢʽ ʟ 

ʥʠʭ. 
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ʅʘ ʨʠʩ. 3.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʠʛʥʘʣʽʚ. ɺʦʥʘ 

ʚʢʣʶʯʘʻ ʜʝʪʝʨʤʽʥʦʚʘʥʽ, ʚʠʧʘʜʢʦʚʽ ʩʠʛʥʘʣʠ ʽ ʾʭʥʽ ʩʫʤʽʰʽ. 

ɼʝʪʝʨʤʽʥʦʚʘʥʠʤ ʥʘʟʠʚʘʶʪʴ ʙʫʜʴ-ʷʢʠʡ ʩʠʛʥʘʣ, ʧʘʨʘʤʝʪʨʠ ʽ 

ʤʠʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʝʨʝʜʙʘʯʝʥʽ ʟ ʡʤʦʚʽʨʥʽʩʪʶ, ʢʦʪʨʘ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ. ʈʦʟʨʽʟʥʷʶʪʴ 

ʧʝʨʽʦʜʠʯʥʽ ʽ ʥʝʧʝʨʽʦʜʠʯʥʽ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʩʠʛʥʘʣʠ. 

ʇʝʨʽʦʜʠʯʥʠʤ ʥʘʟʠʚʘʶʪʴ ʙʫʜʴ-ʷʢʠʡ ʩʠʛʥʘʣ, ʜʣʷ ʷʢʦʛʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ 

() ( )kTtsts += ,     (3.1) 

ʜʝ k  ð ʙʫʜʴ-ʷʢʝ ʮʽʣʝ ʯʠʩʣʦ, ʘ T  ʧʨʝʜʩʪʘʚʣʷʻ ʢʽʥʮʝʚʠʡ 

ʚʽʜʨʽʟʦʢ ʽ ʥʘʟʠʚʘʻʪʴʩʷ ʧʝʨʽʦʜʦʤ. 

ʇʝʨʽʦʜʠʯʥʝ ʛʘʨʤʦʥʽʯʥʝ ʢʦʣʠʚʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

() ( )
2

cos coss t A t A t
T

p
y w y

å õ
= - = -æ ö

ç ÷ ʧʨʠ t-¤< <¤; 

ʜʝ , , ,A Twyð ʘʤʧʣʽʪʫʜʘ, ʧʝʨʽʦʜ, ʢʫʪʦʚʘ ʯʘʩʪʦʪʘ ʽ ʧʦʯʘʪʢʦʚʘ 

ʬʘʟʘ ʢʦʣʠʚʘʥʥʷ. 

ʉʫʚʦʨʦ ʛʘʨʤʦʥʽʯʥʝ ʢʦʣʠʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴ 

ʤʦʥʦʭʨʦʤʘʪʠʯʥʠʤ. ɼʣʷ ʥʝʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʫʤʦʚʘ (3.1) ʥʝ 

ʚʠʢʦʥʫʻʪʴʩʷ. ɼʝʪʝʨʤʽʥʦʚʘʥʽ ʢʦʣʠʚʘʥʥʷ ʙʫʚʘʶʪʴ ʪʘʢʦʞ 

ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʪʘ ̔ʤʧʫʣʴʩʥʠʤʠ. ɹʝʟʧʝʨʝʨʚʥʠʤʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʢʦʣʠʚʘʥʥʷ, ʱʦ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʜʦʚʛʦ. 

 
ʉʠʛʥʘʣʠ 

ʅʝʧʝʨʠʦʜʠʯʥʽ 

˽͔͙͙ͪͦ͒;ͤ͜ 

˱ͣͨͯ͡Έͫͤ͜ 

ˣ͔͔͔͍ͨͪͪͤ͘͜ 

ɼʝʪʝʨʤʽʥʦʚʘʥʽ ɺʠʧʘʜʢʦʚʽ 

˿ͭ͊ͼͦͤ͊ͪͤ͜͜ 

˹͔ͫͭ͊ͼͦͤ͊ͪͤ͜͜ 

 

˿ͯͣ͜΄͜ 

ˢ͙͙͍͒ͭͤ͜ 

ʄʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ 

˿͊͒ͤ͟͜͡ 

 

ʈʠʩ. 3.1. ʉʭʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʠʛʥʘʣʽʚ 
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ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʢʣʘʩʦʤ ʙʝʟʧʝʨʝʨʚʥʠʭ ʢʦʣʠʚʘʥʴ ʻ 

ʧʝʨʽʦʜʠʯʥʽ ʢʦʣʠʚʘʥʥʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʨʠ t-¤< <¤ ʫʤʦʚʽ 

(3.1). 

ʅʘʡʧʨʦʩʪʽʰʠʤ ʟ ʧʝʨʽʦʜʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʧʨʠ t-¤< <¤ ʻ 

ʛʘʨʤʦʥʽʯʥʝ 

( ) cos( ).s t A tw y= -  
ɿʘ ʬʦʨʤʦʶ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʜʘʶʪʴ 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʛʥʘʣʠ, ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʘʥʘʣʦʛʦʚʽ ʪʘ ʮʠʬʨʦʚʽ 

(ʢʦʜʦʚʽ). ɸʥʘʣʦʛʦʚʠʤ ʥʘʟʠʚʘʶʪʴ ʩʠʛʥʘʣ, ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʧʘʨʘʤʝʪʨ 

ʷʢʦʛʦ ʻ ʙʝʟʧʝʨʝʨʚʥʦʶ ʬʫʥʢʮʽʻʶ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ. 

ɸʥʘʣʦʛʦʚʽ ʩʠʛʥʘʣʠ ʙʝʟʧʝʨʝʨʚʥʽ ʟʘ ʨʦʟʤʽʨʦʤ ʽ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, 

ʷʢʫ ʚʦʥʠ ʤʽʩʪʷʪʴ, ʪʝʦʨʝʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʘ. ʎʠʬʨʦʚʠʤ, ʘʙʦ 

ʢʦʜʦʚʠʤ ʥʘʟʠʚʘʶʪʴ ʩʠʛʥʘʣ, ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʷʢʦʛʦ ʻ 

ʯʠʩʣʦ (ʢʦʜ), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʦʟʤʽʨ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ. 

ʎʠʬʨʦʚʽ ʩʠʛʥʘʣʠ ʟʘʚʞʜʠ ʜʠʩʢʨʝʪʥʽ ʟʘ ʨʦʟʤʽʨʦʤ ʽ ʢʽʣʴʢʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʚʦʥʠ ʤʽʩʪʷʪʴ, ʟʘʟʚʠʯʘʡ ʦʙʤʝʞʝʥʘ. ɽʣʝʤʝʥʪʘʤʠ 

ʮʠʬʨʦʚʠʭ (ʢʦʜʦʚʠʭ) ʩʠʛʥʘʣʽʚ ʻ ʝʣʝʢʪʨʠʯʥʽ ʽʤʧʫʣʴʩʠ ʘʙʦ 

ʧʦʪʝʥʮʽʘʣʠ. 

ʉʝʨʝʜ ʙʝʟʧʝʨʝʨʚʥʠʭ ʢʦʣʠʚʘʥʴ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʤʦʜʫʣʴʦʚʘʥʽ ʢʦʣʠʚʘʥʥʷ. ɺʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʟʤʽʥʠ 

ʘʤʧʣʽʪʫʜʠ, ʯʘʩʪʦʪʠ ʘʙʦ ʧʦʯʘʪʢʦʚʦʾ ʬʘʟʠ ʛʘʨʤʦʥʽʯʥʦʛʦ ʢʦʣʠʚʘʥʥʷ 

ʟʘ ʷʢʠʤʩʴ, ʧʦʨʽʚʥʷʥʦ ʟ 0cos tw
 ʧʦʚʽʣʴʥʠʤ ʟʘʢʦʥʦʤ. ʂʦʣʠʚʘʥʥʷ, ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ, ʯʘʩʪʦʪʠ ʘʙʦ ʧʦʯʘʪʢʦʚʦʾ ʬʘʟʠ, 

ʥʘʟʠʚʘʶʪʴ ʢʝʨʫʶʯʠʤʠ. ɺʭʽʜʥʽ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ 

ʥʘʟʠʚʘʶʪʴ ʥʝʩʫʯʠʤʠ. 

ɯʤʧʫʣʴʩʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʢʦʣʠʚʘʥʥʷ ʢʽʥʮʝʚʦʾ ʝʥʝʨʛʽʾ, ʚʽʜʤʽʥʥʽ 

ʚʽʜ ʥʫʣʷ ʣʠʰʝ ʧʨʦʪʷʛʦʤ ʢʽʥʮʝʚʦʛʦ (ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʟʤʽʩʪʽ 

ʥʝʚʝʣʠʢʦʛʦ) ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ. ʇʦʩʣʽʜʦʚʥʽʩʪʶ ʽʤʧʫʣʴʩʽʚ ʚʚʘʞʘʶʪʴ 

ʢʦʣʠʚʘʥʥʷ, ʱʦ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʜʫʞʝ ʜʦʚʛʦ (ʪʝʦʨʝʪʠʯʥʦ 

ʥʝʩʢʽʥʯʝʥʥʦ), ʘʣʝ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʢʨʝʤʠʭ, ʨʦʟʜʽʣʝʥʠʭ ʟʘ ʯʘʩʦʤ 

ʽʤʧʫʣʴʩʽʚ. 

ʉʠʛʥʘʣʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʙʝʟʧʝʨʝʨʚʥʽ ʽ ʜʠʩʢʨʝʪʥʽ. 
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ʗʢʱʦ ʤʥʦʞʠʥʘ ʟʥʘʯʝʥʴ, ʱʦ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʜʝʷʢʠʡ 

ʧʘʨʘʤʝʪʨ ʩʠʛʥʘʣʫ ʢʽʥʮʝʚʘ ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʧʽʜʨʘʭʦʚʘʥʘ, ʪʦ ʩʠʛʥʘʣ 

ʥʘʟʠʚʘʶʪʴ ʜʠʩʢʨʝʪʥʠʤ ʧʦ ʮʴʦʤʫ ʧʘʨʘʤʝʪʨʫ. ʗʢʱʦ ʤʥʦʞʠʥʘ 

ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ ʻ ʥʝʩʢʽʥʯʝʥʥʦʶ, ʪʦ ʩʠʛʥʘʣ ʥʘʟʠʚʘʶʪʴ 

ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʦ ʮʴʦʤʫ ʧʘʨʘʤʝʪʨʫ. 

ɺʠʧʘʜʢʦʚʽ ʩʠʛʥʘʣʠ ð ʬʫʥʢʮʽʾ ʯʘʩʫ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ 

ʟʘʟʜʘʣʝʛʽʜʴ ʥʝʚʽʜʦʤʽ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʽ ʣʠʰʝ ʟ ʜʝʷʢʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ, ʢʦʪʨʘ ʤʝʥʰʘ ʦʜʠʥʠʮʽ. 

ʈʦʟʢʣʘʜʝʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʩʠʛʥʘʣʫ ʧʦ ʟʘʜʘʥʽʡ ʩʠʩʪʝʤʽ 

ʬʫʥʢʮʽʡ. ɼʣʷ ʪʝʦʨʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʪʝʭʥʽʢʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ 

ʩʠʛʥʘʣʽʚ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʦʟʢʣʘʜʝʥʥʷ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ ʧʦ 

ʨʽʟʥʠʭ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʬʫʥʢʮʽʡ. 

ʅʝʩʢʽʥʯʝʥʥʘ ʩʠʩʪʝʤʘ ʜʽʡʩʥʠʭ ʬʫʥʢʮʽʡ  

() () () ()0 1 2, , , , ,nx x x xj j j j
  (3.2) 

ʻ ʦʨʪʦʛʦʥʘʣʴʥʦʶ ʥʘ ʚʽʜʨʽʟʢʫ [ ],a b
, ʷʢʱʦ ʧʨʠ n m̧ 

() () 0

b

n m

a

x x dxj j =ñ
. 

ʎʷ ʫʤʦʚʘ ʚʠʨʘʞʘʻ ʧʦʧʘʨʥʫ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʬʫʥʢʮʽʡ 

ʩʠʩʪʝʤʠ (3.2). ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ 

,0)(2

ñ ¸

b

ʘ

n dxxj

 
ʪʦʙʪʦ ʞʦʜʥʘ ʟ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ (3.2) ʪʦʪʦʞʥʦ ʥʝ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. 

ɺʝʣʠʯʠʥʘ 
()2

b

n n

a

x dxj j= ñ
 ʥʘʟʠʚʘʻʪʴʩʷ ʥʦʨʤʦʶ ʬʫʥʢʮʽʾ 

()n xj
. 

ʌʫʥʢʮʽʷ ()n xj
, ʜʣʷ ʷʢʦʾ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ 

2 2( ) 1,

b

n n

ʘ

x dxj j= =ñ
 ʥʘʟʠʚʘʻʪʴʩʷ ʥʦʨʤʦʚʘʥʦʶ ʬʫʥʢʮʽʻʶ, ʘ 
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ʩʠʩʪʝʤʘ ʥʦʨʤʦʚʘʥʠʭ ʬʫʥʢʮʽʡ, ʚ ʢʦʪʨʽʡ ʢʦʞʥʽ ʜʚʽ ʨʽʟʥʽ ʬʫʥʢʮʽʾ 

ʚʟʘʻʤʥʦ ʦʨʪʦʛʘʥʘʣʴʥʽ, ʥʘʟʠʚʘʻʪʴʩʷ ʦʨʪʦʥʦʨʤʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ. 

ɺ ʤʘʪʝʤʘʪʠʮʽ ʜʦʚʦʜʠʪʴʩʷ, ʱʦ ʷʢʱʦ ʬʫʥʢʮʽʾ ()n xj
 

ʙʝʟʧʝʨʝʨʚʥʽ, ʪʦ ʜʦʚʽʣʴʥʘ ʢʫʩʢʦʚʦ-ʙʝʟʧʝʨʝʨʚʥʘ ʬʫʥʢʮʽʷ ()f x
, ʜʣʷ 

ʢʦʪʨʦʾ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ 

()
2

f x dx<¤ñ ,    (3.3) 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʨʷʜʫ 

() () () ()0 0 1 1 n nf x c x c x c xj j j= + + + +
  (3.4) 

ɯʥʪʝʛʨʘʣʠ ʚ ʨʽʚʥʷʥʥʽ (3.3) ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʦʙʣʘʩʪʶ (ʘʙʦ 

ʚʽʜʨʽʟʢʦʤ) ʚʠʟʥʘʯʝʥʥʷ ()f x
. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʮʴʦʛʦ ʨʷʜʫ 

ʚʠʟʥʘʯʝʥʽ ʟʘ ʬʦʨʤʫʣʦʶ 

2

( ) ( )
1

( ) ( )
|| ||

( )

b

n b

a
n nb

n a
n

a

f x x dx

ʩ f x x dx

x dx

j

j
j

j

= =
ñ

ñ
ñ

, 

ʪʦ ʨʷʜ (3.4) ʥʘʟʠʚʘʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʠʤ ʨʷʜʦʤ ʌʫʨôʻ ʟʘ 

ʩʠʩʪʝʤʦʶ ()n xj
. 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʨʷʜ ʌʫʨôʻ ʤʘʻ ʥʘʩʪʫʧʥʫ ʚʣʘʩʪʠʚʽʩʪʴ: ʜʣʷ 

ʟʘʜʘʥʦʾ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʡ ()n xj
 ʽ ʬʽʢʩʦʚʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʢʽʚ 

ʨʷʜʫ (3.4) ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʢʨʘʱʫ ʘʧʨʦʢʩʠʤʘʮʽʶ (ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʤʽʥʽʤʫʤʫ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ) ʜʘʥʦʾ ʬʫʥʢʮʽʾ ()f x
. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ Ăʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘò, ʪʦʙʪʦ ʚʝʣʠʯʠʥʘ 

() ()
2

0

b n

v v

va

M f x a x dxj
=

è ø
= -é ù
ê ú

äñ
 

ʜʦʩʷʛʘʻ ʤʽʥʽʤʫʤʫ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪʠ ʨʷʜʫ v va c=
. 

ʄʦʞʥʘ ʧʦʢʘʟʘʪʠ, ʱʦ 
2

2 2 2

min

0 0

( ) ( ) ( ) || ||

b bN n

v v v v

v va a

M f x ʩ x dx f x dx cj j
= =

è ø
= - = -é ù
ê ú

ä äñ ñ
. 



64 

ʆʩʢʽʣʴʢʠ ʚʝʣʠʯʠʥʘ 

()
22

b

a

f x f=ñ
 ʻ ʢʚʘʜʨʘʪʦʤ ʥʦʨʤʠ ʬʫʥʢʮʽʾ 

()f x
, ʘ min 0M ²

, ʟ ʚʠʨʘʟʫ ʜʣʷ minM
 ʚʠʪʽʢʘʻ ʥʘʩʪʫʧʥʘ ʥʝʨʽʚʥʽʩʪʴ: 

2 22

0

v v

v

c fj
¤

=

¢ä
. 

ʎʷ ʥʝʨʽʚʥʽʩʪʴ, ʢʦʪʨʘ ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʶ ɹʝʩʩʝʣʷ, 

ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʦʨʪʦʛʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ʆʨʪʦʛʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʚʥʦʶ, ʷʢʱʦ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʯʣʝʥʽʚ ʫ ʨʷʜʽ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʫ 

ʧʦʭʠʙʢʫ M ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʷʢ ʟʘʚʛʦʜʥʦ ʤʘʣʦʶ. 

ʋʤʦʚʫ ʧʦʚʥʦʪʠ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʜʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

2 2 2

0

|| || || ||v v

v

ʩ fj
¤

=

=ä
. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʮʽʻʾ ʫʤʦʚʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʨʷʜ (3.4) 

ʩʭʦʜʠʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ, ʪʦʙʪʦ ʱʦ 

ñ ä =ù
ú

ø
é
ê

è
-
=¤

0)()(lim

2

0

dxxcxf
n

v

vv
n

j

 

ɿ ʮʴʦʛʦ, ʦʜʥʘʢ, ʱʝ ʥʝ ʚʠʧʣʠʚʘʻ, ʱʦ 0

( )v v

v

ʩ ʭj
¤

=

ä
 ʩʭʦʜʠʪʴʩʷ ʜʦ 

()f x
, ʪʦʙʪʦ ʱʦ ʩʧʨʘʚʝʜʣʠʚʘ ʨʽʚʥʽʩʪʴ 

0

max ( ) ( ) 0v v

v

f x ʩ ʭj
¤

=

- =ä
 

ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʟʥʘʯʝʥʥʷʭ x . 

ɼʣʷ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʡ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʢʦʤʧʣʝʢʩʥʝ ʟʥʘʯʝʥʥʷ, 

ʧʨʠʚʝʜʝʥʽ ʚʠʱʝ ʚʠʟʥʘʯʝʥʥʷ ʫʟʘʛʘʣʴʥʶʶʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

ï ʫʤʦʚʘ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ 

( ) ( ) 0  ʧʨʠ  

b

n m

ʘ

x x dx n mj j = ¸ñ
;   (3.5) 

ï ʢʚʘʜʨʘʪ ʥʦʨʤʠ ʬʫʥʢʮʽʡ ()n xj
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2 2*( ) ( ) ( )

b b

n n n n

ʘ a

x x dx x dxj j j j= =ñ ñ
;  (3.6) 

ï ʢʦʝʬʽʮʽʻʥʪʠ ʌʫʨôʻ 

*

2

1
( ) ( )

b

n n

an

c f x x dxj
j

= ñ
;    (3.7) 

ʜʝ ()
*

n xj
 ð ʬʫʥʢʮʽʷ, ʢʦʤʧʣʝʢʩʥʦ-ʩʧʨʷʞʝʥʘ ʜʦ ʬʫʥʢʮʽʾ ()n xj

. 

ʉʪʦʩʦʚʥʦ ʩʠʛʥʘʣʽʚ ()s t
, ʱʦ ʻ ʬʫʥʢʮʽʷʤʠ ʯʘʩʫ, ʚʠʨʘʟ (3.4) 

ʥʘʜʘʣʽ ʙʫʜʝʤʦ ʟʘʧʠʩʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

0

( ) ( )
n

v v

v

s t c tj
=

=ä
, 

ʜʝ 

()
2

1

2 2

t

t

s s t dt E= =ñ
 ð ʝʥʝʨʛʽʷ , ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʧʨʦʤʽʞʢʫ 

ʯʘʩʫ 2 1t t tD = -
 (ʟʘ ʫʤʦʚʠ, ʱʦ ʦʧʽʨ, ʫ ʷʢʦʤʫ ʚʠʜʽʣʷʻʪʴʩʷ ʝʥʝʨʛʽʷ, 

ʜʦʨʽʚʥʶʻ 1 ʆʤ). 

ʗʢʱʦ ʝʥʝʨʛʽʷ 

2 2

1

|| ||v v

v

E ʩ j
¤

=

=ä
, ʪʦ ʜʣʷ ʦʨʪʦʥʦʨʤʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʡ 

2

1

v

v

E ʩ
¤

=

=ä
. ʇʨʠ ʮʴʦʤʫ [ ]1 2,t t

 ð ʽʥʪʝʨʚʘʣ 

ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ ʜʣʷ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʡ ()v tj
. 

ʉʝʨʝʜʥʷ ʟʘ ʯʘʩ 2 1t t tD = -
 ʧʦʪʫʞʥʽʩʪʴ ʩʠʛʥʘʣʫ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

2 2 2

12 1 2 1

1
( ) || ||v v

v

E
s t ʩ

t t t t
j

¤

=

= =
- -

ä
. 

ɺʠʙʽʨ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʾ ʦʨʪʦʛʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʬʫʥʢʮʽʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʠ, ʢʦʪʨʘ ʧʝʨʝʩʣʽʜʫʻʪʴʩʷ ʧʨʠ ʨʦʟʢʣʘʜʝʥʥʽ 

ʩʢʣʘʜʥʦʾ ʬʫʥʢʮʽʾ ʚ ʨʷʜ. ʊʫʪ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʘ ʚʘʞʣʠʚʠʭ 

ʥʘʧʨʷʤʢʠ: 

ʘ) ʪʦʯʥʝ ʨʦʟʢʣʘʜʝʥʥʷ ʥʘ ʥʘʡʧʨʦʩʪʽʰʽ ʦʨʪʦʛʦʥʘʣʴʥʽ ʬʫʥʢʮʽʾ; 
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ʙ) ʘʧʨʦʢʩʠʤʘʮʽʷ ʩʠʛʥʘʣʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʣʠ 

ʧʦʪʨʽʙʥʦ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʯʠʩʣʦ ʯʣʝʥʽʚ ʨʷʜʫ (ʟʘʜʘʥʦʾ 

ʧʨʠʧʫʩʪʠʤʦʾ ʧʦʭʠʙʢʠ). 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʘʧʨʦʢʩʠʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʛʘʨʤʦʥʽʯʥʽ ʬʫʥʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ ʩʠʥʫʩʠ ʽ ʢʦʩʠʥʫʩʠ. ʎʽ ʥʘʡʧʨʦʩʪʽʰʽ 

ʬʫʥʢʮʽʾ, ʚʠʟʥʘʯʝʥʽ ʧʨʠ ʚʩʽʭ ʟʥʘʯʝʥʥʷʭ, ʥʝ ʧʽʜʜʘʶʪʴʩʷ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʢʣʘʜʝʥʥʶ. 

ɻʘʨʤʦʥʽʯʥʝ ʢʦʣʠʚʘʥʥʷ ʻ ʻʜʠʥʦʶ ʬʫʥʢʮʽʻʶ ʯʘʩʫ, ʱʦ ʟʙʝʨʽʛʘʻ 

ʩʚʦʶ ʬʦʨʤʫ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʢʦʣʠʚʘʥʥʷ ʯʝʨʝʟ ʙʫʜʴ-ʷʢʫ ʣʽʥʽʡʥʫ 

ʩʠʩʪʝʤʫ (ʟ ʧʦʩʪʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ). ɿʤʽʥʶʻʪʴʩʷ ʣʠʰʝ ʘʤʧʣʽʪʫʜʘ 

ʽ ʬʘʟʘ ʢʦʣʠʚʘʥʥʷ. 

ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʤʚʦʣʽʯʥʠʡ ʤʝʪʦʜ, ʨʦʟʨʦʙʣʝʥʠʡ 

ʜʣʷ ʘʥʘʣʽʟʫ ʧʝʨʝʜʘʯʽ ʛʘʨʤʦʥʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʯʝʨʝʟ ʣʽʥʽʡʥʽ ʢʦʣʘ. 

ɺ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʢʣʘʜʝʥʥʷ ʬʫʥʢʮʽʡ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʨʪʦʛʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʡ: 

ʧʦʣʽʥʦʤʠ ʏʝʙʠʰʝʚʘ, ʕʨʤʽʪʘ, ʃʘʛʝʨʘ, ʃʝʞʘʥʜʨʘ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

ʆʩʥʦʚʥʫ ʫʚʘʛʫ ʤʠ ʧʨʠʜʽʣʠʤʦ ʛʘʨʤʦʥʽʯʥʦʤʫ ʘʥʘʣʽʟʫ, ʱʦ 

ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʩʠʛʥʘʣʽʚ ʽ ʢʽʣ. 

ʉʧʦʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ, ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʽ ʟʨʫʯʥʦʩʪʽ ʨʦʟʛʣʷʜʫ 

ʧʨʦʮʝʩʫ, ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʽʟʥʽʡ ʬʦʨʤʽ. 

ʅʘʡʙʽʣʴʰʝ ʚʞʠʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʬʦʨʤʠ: ʯʘʩʦʚʘ (ʘʥʘʣʽʪʠʯʥʘ), 

ʢʦʤʧʣʝʢʩʥʘ, ʚʝʢʪʦʨʥʘ, ʪʘ ʩʧʝʢʪʨʘʣʴʥʘ. 

ʗʢ ʧʨʠʢʣʘʜ ʨʦʟʛʣʷʥʝʤʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʘʨʤʦʥʽʯʥʦʛʦ 

ʢʦʣʠʚʘʥʥʷ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

1. ʏʘʩʦʚʘ ʬʦʨʤʘ ʟʘʧʠʩʫ: 

0 0 0( ) cos( ) cos(2 ),m mu t U t U f tw j p j= + = +
 (3.8) 

ʜʝ m
U

 ð ʘʤʧʣʽʪʫʜʘ, 0w  ð ʢʨʫʛʦʚʘ ʯʘʩʪʦʪʘ, 

0
0

2
f
w

p
=

 ð 

ʮʠʢʣʽʯʥʘ ʯʘʩʪʦʪʘ, 0 0tw j+
 ð ʬʘʟʘ ʢʦʣʠʚʘʥʥʷ.  

2. ɻʘʨʤʦʥʽʯʥʦʤʫ ʢʦʣʠʚʘʥʥʶ (3.8) ʤʦʞʥʘ ʟʽʩʪʘʚʠʪʠ 

ʢʦʤʧʣʝʢʩʥʫ ʬʫʥʢʮʽʶ 
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( )0j t

mu U e
w j+

= .    (3.9) 

ɼʽʡʩʥʘ ʯʘʩʪʠʥʘ ʮʽʻʾ ʬʫʥʢʮʽʾ ʙʫʜʝ ʩʧʽʚʧʘʜʘʪʠ ʟ ʚʠʭʽʜʥʠʤ 

ʢʦʣʠʚʘʥʥʷʤ: 

( )0 0

0 0 0 0 0 0( ) Re Re[cos( ) sin( )] cos( ).
j t

m m mu t U e U t j t U t
w j

w j w j w j
+è ø= = + + + = +

ê ú

 

3. ɺ ʨʷʜʽ ʟʘʜʘʯ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʛʨʘʬʽʯʥʦʤʫ ʫʷʚʣʝʥʥʽ ʜʝʷʢʠʭ 

ʧʨʦʮʝʩʽʚ, ʥʘʦʯʥʦʶ ʻ ʚʝʢʪʦʨʥʘ ʬʦʨʤʘ ʢʦʣʠʚʘʥʥʷ. ɺ 

ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ, ʚʠʭʦʜʷʯʠ ʟ (3.9) ʢʦʣʠʚʘʥʥʷ ʫʷʚʣʷʶʪʴ ʧʨʦʝʢʮʽʻʶ 

ʚʝʢʪʦʨʘ mU
, ʢʦʪʨʠʡ ʦʙʝʨʪʘʻʪʴʩʷ ʧʨʦʪʠ ʯʘʩʦʚʦʾ ʩʪʨʽʣʢʠ ʟ ʢʫʪʦʚʦʶ 

ʰʚʠʜʢʽʩʪʶ 0w  ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʚʽʩʴ ʧʨʦʝʢʮʽʡ. ɺ ʤʦʤʝʥʪ ʯʘʩʫ 

0t=  ʚʝʢʪʦʨ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠ ʟ ʚʽʩʩʶ ʧʨʦʝʢʮʽʡ ʢʫʪ . 

ɺ ʪʝʦʨʽʾ ʩʠʛʥʘʣʽʚ, ʜʝ ʜʫʞʝ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʤʘʪʠ ʩʧʨʘʚʫ ʟ 

ʟʤʽʥʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ mU
, ʟʨʫʯʥʽʰʝ ʫʷʚʣʷʪʠ ʚʝʢʪʦʨ ʥʝʨʫʭʦʤʠʤ, 

ʘ ʚʽʩʴ ʧʨʦʝʢʮʽʾ ï ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʧʦ ʯʘʩʦʚʽʡ ʩʪʨʽʣʮʽ ʟ ʢʫʪʦʚʦʶ 

ʰʚʠʜʢʽʩʪʶ 0w. ʂʫʪ ʤʽʞ ʚʝʢʪʦʨʦʤ u  ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʠʥʝʥ ʙʫʪʠ 0j, ʘ ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ 

ʽ ʚʽʩʩʶ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʜʦʨʽʚʥʶʻ . ʅʘ ʪʘʢʽʡ ʜʽʘʛʨʘʤʽ ʟʨʫʯʥʦ 

ʫʷʚʣʷʪʠ ʽ ʤʦʜʫʣʴʦʚʘʥʝ ʢʦʣʠʚʘʥʥʷ. 

4. ʇʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʢʦʣʠʚʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʽ 

ʬʫʥʢʮʽʾ ʟʦʙʨʘʞʫʻʪʴʩʷ ʛʨʘʬʽʯʥʦ ʥʘ ʜʚʦʭ ʛʨʘʬʽʢʘʭ ʷʢ ʬʫʥʢʮʽʾ 

ʯʘʩʪʦʪʠ ʤʦʜʫʣʴ (ʘʤʧʣʽʪʫʜʘ) ʪʘ ʘʨʛʫʤʝʥʪ (ʬʘʟʘ) ()j w
. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 3.2 ʧʦʢʘʟʘʥʠʡ ʩʧʝʢʪʨ ʘʤʧʣʽʪʫʜʠ ʥʘʧʨʫʛʠ 

ʛʘʨʤʦʥʽʯʥʦʛʦ ʢʦʣʠʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʽʜʨʽʟʢʘ ʧʨʷʤʦʾ, 

ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʧʨʦʧʦʨʮʽʡʥʘ ʘʤʧʣʽʪʫʜʽ ʩʠʥʫʩʦʾʜʘʣʴʥʦʛʦ 

ʢʦʣʠʚʘʥʥʷ, ʘ ʚʽʜʩʪʘʥʴ ʜʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ï ʯʘʩʪʦʪʽ ʢʦʣʠʚʘʥʴ. 

ʉʧʝʢʪʨ ʬʘʟʠ ʙʫʜʝ ʤʘʪʠ ʘʥʘʣʦʛʽʯʥʠʡ ʚʠʛʣʷʜ. ʅʘʡʙʽʣʴʰ ʟʨʫʯʥʠʡ 

ʪʘʢʠʡ ʩʧʦʩʽʙ ʜʣʷ ʫʷʚʣʝʥʥʷ ʩʢʣʘʜʥʠʭ ʢʦʣʠʚʘʥʴ ()u t
, ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʦʟʢʣʘʜʝʥʽ ʥʘ ʧʨʦʩʪʽ ʩʠʥʫʩʦʾʜʘʣʴʥʽ ʢʦʣʠʚʘʥʥʷ. 

0j

0tw
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ʈʠʩ. 3.2. ʉʧʝʢʪʨ ʘʤʧʣʽʪʫʜʠ ʥʘʧʨʫʛʠ ʛʘʨʤʦʥʽʯʥʦʛʦ ʢʦʣʠʚʘʥʥʷ 

ʉʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʛʘʨʤʦʥʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʫ 

ʩʫʤʽ ʢʦʣʠʚʘʥʥʷ ()u t
, ʤʘʻ ʥʘʟʚʫ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʘʙʦ 

ʩʧʝʢʪʨʘ (ʩʧʝʢʪʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ) ʩʠʛʥʘʣʫ. ʈʦʟʨʽʟʥʷʶʪʴ ʣʽʥʽʡʯʘʪʠʡ 

(ʘʙʦ ʜʠʩʢʨʝʪʥʠʡ) ʩʧʝʢʪʨ, ʫ ʷʢʦʤʫ ʝʥʝʨʛʽʷ, ʢʦʪʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʢʦʞʥʦʶ ʩʢʣʘʜʦʚʦʶ, ʨʦʟʧʦʜʽʣʝʥʘ ʜʠʩʢʨʝʪʥʦ ʧʦ ʩʧʝʢʪʨʫ, ʽ 

ʙʝʟʧʝʨʝʨʚʥʠʡ (ʘʙʦ ʩʫʮʽʣʴʥʠʡ). 

3.2. ɻʘʨʤʦʥʽʯʥʠʡ ʘʥʘʣʽʟ ʩʠʛʥʘʣʽʚ 

ʇʝʨʽʦʜʠʯʥʽ ʩʠʛʥʘʣʠ. ʇʨʠ ʨʦʟʢʣʘʜʘʥʥʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ 

()s t
 ʫ ʨʷʜ ʌʫʨôʻ ʧʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʫʥʢʮʽʷʭ ʷʢ ʦʨʪʦʛʦʥʘʣʴʥʫ 

ʩʠʩʪʝʤʫ ʙʝʨʫʪʴ 

1 1 1 1 1 11,  cos ,  sin ,  cos2 ,  sin2 ,  ,  cos ,  sin ,t t t t n t n tw w w w w w
(3.10) 

ʘʙʦ  
1 1 1 12 2
 , ,  1,  ,  ,

j t j t j t j t
e e e e

w w w w- -

   (3.11) 

ɯʥʪʝʨʚʘʣ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʧʝʨʽʦʜʦʤ 1
2 /T p= W

 ʬʫʥʢʮʽʾ ()s t
. 

ʉʠʩʪʝʤʘ ʬʫʥʢʮʽʡ (3.10) ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʾ 

ʬʦʨʤʠ ʨʷʜʫ ʌʫʨôʻ, ʘ ʩʠʩʪʝʤʘ (3.11) ï ʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʬʦʨʤʠ. ʄʽʞ 

ʮʠʤʠ ʬʦʨʤʘʤʠ ʽʩʥʫʻ ʧʨʦʩʪʠʡ ʟʚôʷʟʦʢ. 

ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʢʦʤʧʣʝʢʩʥʦʶ ʬʦʨʤʦʶ ʨʷʜʫ ʌʫʨôʻ (3.11): 

() 1 1 1 1 12 2

2 1 0 1 2

j t j t j t j t jn t

n

n

s t c e c e c c e c e c e
w w w w w

¤
- -

- -

=-¤

= + + + + + =ä
. 

ʂʦʝʬʽʮʽʻʥʪʠ ʌʫʨôʻ nc
 ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ 

(3.7). 
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ɿ ʬʦʨʤʫʣʠ (3.5) ʚʠʪʽʢʘʻ, ʱʦ 

1 1

/ 2
2

/ 2

( ) .

T

jn t jn t

n

T

t e e dt T
w wj -

-

= =ñ
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ n  ʥʦʨʤʘ 
( )n t Tj =

. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (3.7), ʦʪʨʠʤʘʻʤʦ 

1

/ 2

/ 2

1
( )

T

jn t

n

T

c s t e dt
T

w-
= ñ

.    (3.12) 

ʂʦʝʬʽʮʽʻʥʪʠ nc
 ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʢʦʤʧʣʝʢʩʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ ʧʽʜʩʪʘʥʦʚʢʫ ʚ (3.12) 

1

1 1cos sin ,
jn t
ʝ n tdt j n t

w w w-
= -  

ʦʪʨʠʤʘʻʤʦ 

() ()
2 2

1 1

2 2

1 1
cos sin ,

T T

n nc ns

T T

c s t n tdt j s t n tdt c jc
T T

w w
- -

= - = -ñ ñ
 

ʜʝ 

/ 2

1

/ 2

/ 2

1

/ 2

1
( )cos ,

1
( )sin ,

T

nʩ

T

T

ns

T

c s t n tdt
T

c s t n tdt
T

w

w

-

-

û
= î

î
ü
î

=
î
ý

ñ

ñ
 

ʘʙʦ 

,j n

n nc c ʝy-=
 

ʜʝ 

2 2

n nc nsc c c= -
, 

arctg .ns
n

nc

c

c
y =

 

ʊʫʪ n
c

 ð ʧʘʨʥʘ ʬʫʥʢʮʽʷ ʚʽʜʥʦʩʥʦ n, ʘ ny  ð ʥʝʧʘʨʥʘ 

ʬʫʥʢʮʽʷ. 

ʋ ʚʠʧʘʜʢʫ ʢʦʤʧʣʝʢʩʥʦʾ ʬʦʨʤʠ ʟʘʛʘʣʴʥʠʡ ʚʠʨʘʟ ʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

() ( )1 nj n t

n

n

s t c e
w y

¤
-

=-¤

=ä
    (3.13) 
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ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ ʨʷʜʫ ʌʫʨôʻ. ɿ ʨʷʜʫ (3.13) 

ʚʠʜʽʣʠʤʦ ʧʘʨʫ ʜʦʜʘʥʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʷʢʦʤʫ-ʥʝʙʫʜʴ ʟʘʜʘʥʦʤʫ 

ʟʥʘʯʝʥʥʶ n k= , ʽ ʜʣʷ ʾʾ ʩʫʤʠ ʦʜʝʨʞʠʤʦ: 

( ) ( )1 11 1( ) ( )

12 cos( )k kk k
j k t j k tj k t j k t

k k k k kc e c e c e e c k t
j w yw y w y w y-- W - - -- - -

-
è ø+ = + = -
ê ú . 

ɿʚʽʜʩʠ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ 

ʨʷʜ (3.13) ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʠʡ ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 

0 1

1

( ) 2 cos( )n n

n

s t c c n tw y
¤

=

= + -ä
   (3.14) 

ʏʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʬʦʨʤʘ ʟʘʧʠʩʫ ʨʷʜʫ ʌʫʨôʻ: 

() ( ) ( )0 0
1 1 1

1 1

cos sin cos ,
2 2

n n n n

n n

a a
s t a n t b n t A n tw w w y

¤ ¤

= =

= + + = + -ä ä
 

ʜʝ:
2 ; 2 ;  2 .n n n nc n nsA c a c b c= = =

 

ɼʣʷ ʚʩʽʭ ʧʦʟʠʪʠʚʥʠʭ ʟʥʘʯʝʥʴ n  (ʚʢʣʶʯʘʶʯʠ ʽ 0n= ) 

()
2

1

2

2
cos

T

n

T

a s t n tdt
T

w
-

= ñ
; 

()
2

1

2

2
sin

T

n

T

b s t n tdt
T

w
-

= ñ
. 

ɼʣʷ ʧʘʨʥʦʾ ʬʫʥʢʮʽʾ ( ) ( )s t s t= - ʚ ʨʷʜʽ ʌʫʨôʻ ʣʠʰʘʶʪʴʩʷ 

ʪʽʣʴʢʠ ʢʦʩʠʥʫʩʦʾʜʘʣʴʥʽ ʯʣʝʥʠ, ʜʣʷ ʥʝʧʘʨʥʦʾ ð ʩʠʥʫʩʦʾʜʘʣʴʥʽ 

ʯʣʝʥʠ. 

ɼʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʘʤʧʣʽʪʫʜʥʘ ʽ ʬʘʟʦʚʘ, ʪʦʙʪʦ ʤʦʜʫʣʽ ʡ 

ʘʨʛʫʤʝʥʪʠ ʢʦʤʧʣʝʢʩʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʷʜʫ ʌʫʨôʻ, ʮʽʣʢʦʤ 

ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ 

(ʨʠʩ. 3.3), ʜʝ ʩʧʝʢʪʨ ʘʤʧʣʽʪʫʜ (ʘ) ʽ ʩʧʝʢʪʨ ʬʘʟ (ʙ). ʎʝʡ ʩʧʝʢʪʨ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʚʥʦʚʽʜʩʪʦʷʱʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ: ʯʘʩʪʦʪʠ 

ʛʘʨʤʦʥʽʢ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʩʪʠʭ ʢʨʘʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. 

ɿʚʠʯʘʡʥʦ ʦʢʨʝʤʽ ʛʘʨʤʦʥʽʢʠ, ʽʥʢʦʣʠ ʥʘʚʽʪʴ ʧʝʨʰʘ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʽʜʩʫʪʥʽʤʠ, ʙʦ ʾʭ ʘʤʧʣʽʪʫʜʠ ʤʦʞʫʪʴ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ. 
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ʘ ʙ 
 

ʈʠʩ. 3.3. ɸʤʧʣʽʪʫʜʥʠʡ (ʘ) ʽ ʬʘʟʦʚʠʡ (ʙ) ʯʘʩʪʦʪʥʽ ʩʧʝʢʪʨʠ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ: ʩʧʝʢʪʨ ʘʤʧʣʽʪʫʜ (ʘ) ʪʘ ʩʧʝʢʪʨ ʬʘʟ (ʙ) 

ʈʦʟʧʦʜʽʣ ʧʦʪʫʞʥʦʩʪʽ ʚ ʩʧʝʢʪʨʽ ʧʝʨʽʦʜʠʯʥʠʭ ʩʠʛʥʘʣʽʚ. 

ʅʝʭʘʡ ( )s t ʩʢʣʘʜʥʘ ʬʫʥʢʮʽʷ ʯʘʩʫ ʟ ʧʝʨʽʦʜʦʤ T. ɽʥʝʨʛʽʷ ʪʘʢʦʛʦ 

ʩʠʛʥʘʣʫ, ʢʦʪʨʠʡ ʪʨʠʚʘʻ ʚʽʜ t=-¤ʜʦ ,t=+¤ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʘ. 

ʆʩʥʦʚʥʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʽ 

ʨʦʟʧʦʜʽʣ ʾʾ ʤʽʞ ʦʢʨʝʤʠʤʠ ʛʘʨʤʦʥʽʢʘʤʠ ʩʠʛʥʘʣʫ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʩʝʨʝʜʥʷ ʧʦʪʫʞʥʽʩʪʴ ʩʠʛʥʘʣʫ, ʨʦʟʛʣʷʥʫʪʦʛʦ ʥʘ ʚʩʽʡ ʚʽʩʽ ʯʘʩʫ, 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʦʪʫʞʥʽʩʪʶ, ʩʝʨʝʜʥʴʦʾ ʟʘ ʦʜʠʥ ʧʝʨʽʦʜ T. ʄʦʞʥʘ ʪʦʤʫ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʦʶ 
2

2 2

1
2 1 2 1

1
( ) n n

n

E
s t c

t t t t
j

¤

=

= = ä
- -

, 

ʜʝ n
c
ð ʢʦʝʬʽʮʽʻʥʪʠ ʨʷʜʫ 

1( )
jn t

n
n

s t c e
w

¤

=-¤

=ä
; 2 1t t-

ð ʽʥʪʝʨʚʘʣ 

ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ, ʱʦ ʜʦʨʽʚʥʶʻ ʚʝʣʠʯʠʥʽ ʧʝʨʽʦʜʫ T, ʘ ʥʦʨʤʘ 
j
ð 

ʚʝʣʠʯʠʥʽ .T  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜʥʷ ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ: 

2 22 1
( ) n n

n n

s t c T c
T

¤ ¤

=-¤ =-¤

= =ä ä
. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʨʷʜʫ ʌʫʨôʻ 

(3.14), ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ 0 0 2,       2,n nc a c A= =
 ʦʜʝʨʞʫʻʤʦ: 
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2 2 2

2 20 0

1 1

1
( ) 2

2 2 2 2

n
n

n n

a A a
s t A

¤ ¤

= =

å õ å õ å õ
= + = +ä äæ ö æ ö æ ö
ç ÷ ç ÷ ç ÷ . 

ʗʢʱʦ ( )s t ð ʩʪʨʫʤ ( )i t , ʪʦ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʡʦʛʦ ʯʝʨʝʟ ʦʧʽʨ 
r  ʚʠʜʽʣʷʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ 

, 

ʜʝ 

0
0

2

a
I =

 ð ʧʦʩʪʽʡʥʘ ʩʢʣʘʜʦʚʘ, n nI A=
 ð ʘʤʧʣʽʪʫʜʘ n -ʦʾ 

ʛʘʨʤʦʥʽʢʠ ʩʪʨʫʤʫ ( )i t . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʩʝʨʝʜʥʽʭ 

ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʦʢʨʝʤʦ ʧʦʩʪʽʡʥʦʶ ʩʢʣʘʜʦʚʦʶ 0I
 ʽ 

ʛʘʨʤʦʥʽʢʘʤʠ (ʟ ʘʤʧʣʽʪʫʜʘʤʠ 1I , 2I
 ʽ ʪ.ʜ.). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʝʨʝʜʥʷ 

ʧʦʪʫʞʥʽʩʪʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʟʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʛʘʨʤʦʥʽʢ. 

ɻʘʨʤʦʥʽʯʥʠʡ ʘʥʘʣʽʟ ʥʝʧʝʨʽʦʜʠʯʥʠʭ ʩʠʛʥʘʣʽʚ. ʇʦʰʠʨʠʤʦ 

ʛʘʨʤʦʥʽʯʥʠʡ ʘʥʘʣʽʟ ʧʝʨʽʦʜʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʥʝʧʝʨʽʦʜʠʯʥʠʡ 

ʩʠʛʥʘʣ. ʅʝʭʘʡ ʪʘʢʠʡ ʩʠʛʥʘʣ ʟʘʜʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʜʝʷʢʦʾ ʬʫʥʢʮʽʾ ( )s t , 

ʚʽʜʤʽʥʥʦʾ ʚʽʜ ʥʫʣʷ ʚ ʧʨʦʤʽʞʢʫ [ ]1 2,t t
. 

ɺʠʜʽʣʠʚʰʠ ʜʦʚʽʣʴʥʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ T, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʧʨʦʤʽʞʦʢ [ ]1 2,t t
, ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʟʘʜʘʥʠʡ ʩʠʛʥʘʣ ʫ ʚʠʛʣʷʜʽ 

ʨʷʜʫ ʌʫʨôʻ: 

1( ) ,0
jn t

n

n

s t c e t T
w

¤

=-¤

= < <ä
,   (3.15) 

ʜʝ 
1

2

T

p
w=

; 

()
2

1

1

1
.

t

jn t

n

t

c s t e dT
T

w-
= ñ

.    (3.16) 

ʇʽʜʩʪʘʚʠʚʰʠ (3.16) ʫ (3.15), ʦʜʝʨʞʠʤʦ 

2 1 2
0( ) ...

2 2

I I
P ri t r I

å õ
= = + + +æ ö

ç ÷
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2

1 1

1

( ) ( )

t

jn x jn t

n t

s t s x e dx e
w w

¤
-

=-¤

ë ûè øî î
= é ùì ü

é ùî îê úí ý
ä ñ

, 1

2
,0T t T
p

w
= < <

. 

ʇʦʟʘ ʧʨʦʤʽʞʢʦʤ [ ]0,T
 ʨʷʜ (3.15) ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʶ 

( ) ( )s t s t kT= ° , ʜʝ kï ʮʽʣʝ ʯʠʩʣʦ, ʪʦʙʪʦ ʧʝʨʽʦʜʠʯʥʫ ʬʫʥʢʮʽʶ, 

ʦʪʨʠʤʘʥʫ ʧʦʚʪʦʨʝʥʥʷʤ ( )s t  ʧʨʘʚʦʨʫʯ ʽ ʣʽʚʦʨʫʯ ʟ ʧʝʨʽʦʜʦʤ T. ʑʦʙ 

ʧʦʟʘ ʚʽʜʨʽʟʢʦʤ [ ]0,T
 ʬʫʥʢʮʽʷ ʜʦʨʽʚʥʶʚʘʣʘ ʥʫʣʶ, ʚʝʣʠʯʠʥʘ T

ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʶ. ɸʣʝ ʯʠʤ ʙʽʣʴʰʝ ʚʽʜʨʽʟʦʢ T , 

ʦʙʨʘʥʠʡ ʷʢ ʧʝʨʽʦʜ, ʪʠʤ ʤʝʥʰʝ ʢʦʝʬʽʮʽʻʥʪʠ nc
. ʉʧʨʷʤʦʚʫʶʯʠ T  

ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ, ʫ ʛʨʘʥʠʮʽ ʦʜʝʨʞʫʻʤʦ ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʽ 

ʘʤʧʣʽʪʫʜʠ ʛʘʨʤʦʥʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʩʫʤʘ ʷʢʠʭ ʟʦʙʨʘʞʫʻ ʚʠʭʽʜʥʫ 

ʥʝʧʝʨʽʦʜʠʯʥʫ ʬʫʥʢʮʽʶ ( )s t , ʟʘʜʘʥʫ ʥʘ ʽʥʪʝʨʚʘʣʽ 1 2t t t< <
. 

ʂʽʣʴʢʽʩʪʴ ʛʘʨʤʦʥʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʨʷʜ ʌʫʨôʻ, 

ʙʫʜʝ ʧʨʠ ʮʴʦʤʫ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʠʤ, ʪʦʤʫ ʱʦ ʧʨʠ T¤ 

ʦʩʥʦʚʥʘ ʯʘʩʪʦʪʘ ʬʫʥʢʮʽʾ 
1

2
0

T

p
w= 

. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʽʜʩʪʘʥʴ 

ʤʽʞ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʣʽʥʽʷʤʠ, ʱʦ ʜʦʨʽʚʥʶʻ ʦʩʥʦʚʥʽʡ ʯʘʩʪʦʪʽ 1w, 

ʩʪʘʻ ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʦʶ, ʘ ʩʧʝʢʪʨ ï ʩʫʮʽʣʴʥʠʤ. ʄʦʞʥʘ ʪʦʤʫ ʫ 

ʚʠʨʘʟʽ ʜʣʷ ( )s t  ʟʘʤʽʥʠʪʠ 1w ʥʘ 1 1d nw w
 ʥʘ ʧʦʪʦʯʥʫ ʯʘʩʪʦʪʫ w, ʘ 

ʦʧʝʨʘʮʽʶ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ï ʥʘ ʦʧʝʨʘʮʽʶ ʽʥʪʝʛʨʫʚʘʥʥʷ. 

1 ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʭʦʜʠʤʦ ʜʦ ʧʦʜʚʽʡʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʌʫʨôʻ 

2

1

1
( ) ( )

2

t

j t j x

t

s t e S x e dx dw w w
p

¤

-

-¤

è ø
= é ù

é ùê ú
ñ ñ

   (3.17) 

ɺʥʫʪʨʽʰʥʽʡ ʽʥʪʝʛʨʘʣ ʻ ʬʫʥʢʮʽʻʶ w 
2

1

( ) ( )

t

j t

t

S s t e dtww -=ñ
 

ʽ ʥʘʟʠʚʘʻʪʴʩʷ ʩʧʝʢʪʨʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ ʘʙʦ ʩʧʝʢʪʨʘʣʴʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ (ʩʧʝʢʪʨʦʤ) ʬʫʥʢʮʽʾ ( )s t . 



74 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʛʨʘʥʠʮʽ 1t  ʽ 2
t

 ʥʝ ʫʪʦʯʥʝʥʽ, 

ʩʧʝʢʪʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʬʦʨʤʽ 

( ) ( ) j tS s t e dtww
¤

-

-¤

=ñ
     (3.18) 

ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ (3.18) ʫ (3.17) ʦʜʝʨʞʫʻʤʦ 

1
( ) ( )

2

j ts t S e dww w
p

¤

-¤

= ñ
    (3.19) 

ɺʠʨʘʟʠ (3.18) ʽ (3.19) ʥʘʟʠʚʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʧʨʷʤʠʤ ʽ 

ʟʚʦʨʦʪʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʌʫʨôʻ. 

ʇʦʨʽʚʥʷʻʤʦ ʚʠʨʘʟ (3.16) ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʽʚ nc
 ʟ ʚʠʨʘʟʦʤ 

(3.18). ɺʦʥʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʽʣʴʢʠ ʤʥʦʞʥʠʢʦʤ 

1

T. ʆʪʞʝ, 

ʩʧʝʢʪʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ( )Sw  ʚʦʣʦʜʽʻ ʚʩʽʤʘ ʦʩʥʦʚʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʦʝʬʽʮʽʻʥʪʽʚ nc
 ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʷʜʫ ʌʫʨôʻ. 

ʄʦʞʥʘ ʟʘʧʠʩʘʪʠ:  
( )( ) ( ) ( ) ( ) jS A jB S ey ww w w w-= - = , ʜʝ 

( ) ( )cosA s t tdtw w
¤

-¤

=ñ
; 

( ) ( )sinB s t tdtw w
¤

-¤

=ñ
 

ʄʦʜʫʣʴ ʽ ʘʨʛʫʤʝʥʪ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʚʠʨʘʟʘʤʠ 

2 2( ) [ ( )] [ ( )]S A Bw w w= +
; 

( )
( ) arctg

( )

B

A

w
y w

w
=

 

ʇʝʨʰʠʡ ʚʠʨʘʟ ï ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʘ, ʘ ʜʨʫʛʠʡ ï 

ʬʘʟʦʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʮ̔ʣʴʥʦʛʦ ʩʧʝʢʪʨʘ 

ʥʝʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ( )s t , ʧʨʠʯʦʤʫ ( )Sw  ð ʧʘʨʥʘ, ( )y w ð 

ʥʝʧʘʨʥʘ ʬʫʥʢʮʽʾ ʯʘʩʪʦʪʠ w. 

ɿʚʝʜʝʤʦ ʽʥʪʝʛʨʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ (3.19) ʜʦ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ: 

( )1
( ) ( )

2

j ts t S e dw yw w
p

- -= =ñ
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1 1
( )cos( ) ( )sin( )

2 2
S t d j S t dw w y w w w y w

p p

¤ ¤

-¤ -¤

= - + -ñ ñ
. 

ʆʩʪʘʪʦʯʥʦ ʦʜʝʨʞʠʤʦ 

1
( ) ( )cos( )

2
s t S t dw w y w

p

¤

-¤

= - =ñ
0

1
( )cos( )S t dw w y w

p

¤

-ñ
 

ʇʝʨʝʭʽʜ ʚʽʜ ʢʦʤʧʣʝʢʩʥʦʾ ʬʦʨʤʠ (3.19) ʜʦ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦʛʦ ʟʚʠʯʘʡʥʦ ʜʦʮʽʣʴʥʠʡ ʥʘʧʨʠʢʽʥʮʽ ʘʥʘʣʽʟʫ. ʋʩʽ 

ʧʨʦʤʽʞʥʽ ʚʠʢʣʘʜʝʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʪʝʛʨʘʣʘ ʌʫʨôʻ ʟʨʫʯʥʽʰʝ 

ʽ ʧʨʦʩʪʽʰʝ ʨʦʙʠʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʢʦʤʧʣʝʢʩʥʦʾ ʬʦʨʤʠ (3.19). 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʝʣʠʯʠʥʘ 

1
( ) ( )

2
S d S dfw w w
p

=
 ʤʘʻ ʟʤʽʩʪ 

ʢʦʝʬʽʮʽʻʥʪʘ (ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʦʛʦ) nc
 ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʷʜʫ ʌʫʨôʻ 

ʜʣʷ ʯʘʩʪʦʪʠ 2 fw p= , ʘ ʚʝʣʠʯʠʥʘ 

1
( ) 2 ( )S d S dfw w w

p
=

 ð 

ʘʤʧʣʽʪʫʜʠ nA
 (ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʦʾ) ʛʘʨʤʦʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʯʘʩʪʦʪʠ. 

ɿʤʽʩʪ ʪʝʨʤʽʥʘ Ăʩʧʝʢʪʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴò: 2 ( )Sw  ð ʘʤʧʣʽʪʫʜʘ 

ʩʠʛʥʘʣʫ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʠʥ ʛʝʨʮ ʫ ʥʝʩʢʽʥʯʝʥʥʦ ʚʫʟʴʢʽʡ ʩʤʫʟʽ 

ʯʘʩʪʦʪ, ʢʦʪʨʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʦʟʛʣʷʥʫʪʫ ʯʘʩʪʦʪʫ w. 

ʋʩʪʘʥʦʚʠʤʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʩʧʝʢʪʨʘʤʠ ʦʜʠʥʦʯʥʦʛʦ 

ʽʤʧʫʣʴʩʫ ʽ ʧʝʨʽʦʜʠʯʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʽʤʧʫʣʴʩʽʚ. ʅʝʭʘʡ ʟʘʜʘʥʦ 

ʩʧʝʢʪʨ 1( )S w
 ʦʜʠʥʦʯʥʦʛʦ ʽʤʧʫʣʴʩʫ 1( )s t

 ʽ ʧʝʨʽʦʜ ʧʦʚʪʦʨʝʥʥʷ T : 

1( )
n

S
c

T

w
=

; 

1 1 1
1

1

2 ( )
2 ( )n n

S n
A c S n

T

w w
w

p
= = =

. 

ʆʪʞʝ ʤʦʜʫʣʴ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʦʜʠʥʦʯʥʦʛʦ ʽʤʧʫʣʴʩʫ ʡ 

ʦʛʠʥʘʶʯʘ ʣʽʥʽʡʯʘʪʦʛʦ ʩʧʝʢʪʨʘ ʧʝʨʽʦʜʠʯʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, 

ʦʪʨʠʤʘʥʦʾ ʰʣʷʭʦʤ ʧʦʚʪʦʨʝʥʥʷ ʟʘʜʘʥʦʛʦ ʽʤʧʫʣʴʩʫ ʟʘ ʬʦʨʤʦʶ ʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʽʣʴʢʠ ʤʘʩʰʪʘʙʦʤ. 
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3.3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ 

ɼʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ. ʄʽʞ ʩʠʛʥʘʣʦʤ ( )s t  

ʽ ʡʦʛʦ ʩʧʝʢʪʨʦʤ ( )Sw  ʽʩʥʫʻ ʦʜʥʦʟʥʘʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ. ɺʘʞʣʠʚʦ 

ʚʩʪʘʥʦʚʠʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʩʠʛʥʘʣʫ ʽ ʚʽʜʧʦʚʽʜʥʦʶ 

ʮʴʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʶ ʟʤʽʥʦʶ ʩʧʝʢʪʨʘ ʜʣʷ ʚʠʧʘʜʢʽʚ: ʟʩʫʚʫ ʩʠʛʥʘʣʫ 

ʚ ʯʘʩʽ, ʟʤʽʥʠ ʤʘʩʰʪʘʙʫ ʯʘʩʫ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʠʛʥʘʣʫ, ʘ ʪʘʢʦʞ 

ʜʦʜʘʚʘʥʥʷ ʩʠʛʥʘʣʽʚ, ʜʦʙʫʪʢʫ ʽ ʟʛʦʨʪʢʠ ʜʚʦʭ ʩʠʛʥʘʣʽʚ, ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʟʘʻʤʥʦʾ ʦʙʝʨʥʝʥʦʩʪʽ w ʽ t  ʫ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʌʫʨôʻ. 

ɿʩʫʚ ʩʠʛʥʘʣʫ ʚ ʯʘʩʽ. ʅʝʭʘʡ ʩʠʛʥʘʣ ( )s t  ʜʦʚʽʣʴʥʦʾ ʬʦʨʤʠ ʽʩʥʫʻ 

ʥʘ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 1t  ʜʦ 2
t

 ʽ ʤʘʻ ʩʧʝʢʪʨʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ 1( )S w
. ʇʨʠ 

ʟʘʪʨʠʤʮʽ ʮʴʦʛʦ ʩʠʛʥʘʣʫ ʥʘ ʯʘʩ 0t  (ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʡʦʛʦ ʬʦʨʤʠ) 

ʦʜʝʨʞʠʤʦ 

2 1 0( ) ( )s t s t t= -
, 

ʜʣʷ ʽʥʪʝʨʚʘʣʫ ʚʽʜ 1 0t t+
ʜʦ 2 0t t+

. 

ʉʧʝʢʪʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ( )Sw  

()
2 0

1 0

2 2 1 0( ) ( )

t t

j t j t

t t

S s t e dt s t t e dtw ww

+¤

- -

-¤ +

= = -ñ ñ
. 

ɺʚʝʜʝʤʦ ʥʦʚʫ ʟʤʽʥʥʫ ʽʥʪʝʛʨʫʚʘʥʥʷ 0t tt= -
, ʪʦʜʽ 

() ()
2

0 0

1

2 1 1( )

t

j t j tj

t

S e s e d e S
wwtw t t w- W --= =ñ

. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʩʫʚ ʚ ʯʘʩʽ ʬʫʥʢʮʽʾ ( )s t  ʥʘ ʚʝʣʠʯʠʥʫ 0t°  

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʬʘʟʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʢʪʨʘ ( )Sw  ʥʘ 

ʚʝʣʠʯʠʥʫ 0tw° . ʆʯʝʚʠʜʥʦ ʽ ʟʚʦʨʦʪʥʝ ʧʦʣʦʞʝʥʥʷ: ʷʢʱʦ ʚʩʽʤ 

ʩʢʣʘʜʦʚʠʤ ʩʧʝʢʪʨʘ ʬʫʥʢʮʽʾ ( )s t  ʜʘʪʠ ʬʘʟʦʚʠʡ ʟʩʫʚ () 0tj w w=°
, ʱʦ 

ʣʽʥʽʡʥʦ ʟʚôʷʟʘʥʠʡ ʟ ʯʘʩʪʦʪʦʶ w, ʪʦ ʬʫʥʢʮʽʷ ʟʩʫʚʘʻʪʴʩʷ ʚ ʯʘʩʽ ʥʘ 

ʚʝʣʠʯʠʥʫ 0t°
. 
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ɸʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʝʢʪʨʘ (ʪʦʙʪʦ ʤʦʜʫʣʴ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ) ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʩʠʛʥʘʣʫ ʥʘ ʚʽʩʽ ʯʘʩʫ ʥʝ 

ʟʘʣʝʞʠʪʴ.  

ɿʤʽʥʘ ʤʘʩʰʪʘʙʫ ʯʘʩʫ. ʅʝʭʘʡ ʩʠʛʥʘʣ 1( )S w
 ʟʘʟʥʘʻ 

ʩʪʠʩʢʘʥʥʷ ʚ ʯʘʩʽ. ʅʦʚʠʡ, ʩʪʠʩʥʫʪʠʡ ʩʠʛʥʘʣ 2( )s t
 ʟʚôʷʟʘʥʠʡ ʟ 

ʚʠʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ 1( )s t
 ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

2 1( ) ( )s t s nt=
 

ʊʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ 2( )s t
 ʫ n  ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ ʫ ʚʠʭʽʜʥʦʛʦ 

ʽʤʧʫʣʴʩʘ, ʽ ʜʦʨʽʚʥʶʻ ( )/ 1T n n>
. 

ʉʧʝʢʪʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʩʪʠʩʥʫʪʦʛʦ ʽʤʧʫʣʴʩʫ 

()
/ /

2 2 1

0 0

( ) ( )

T n T n

j t j tS s t e dt s nt e dtw ww - -= =ñ ñ
 

ɺʚʦʜʷʯʠ ʥʦʚʫ ʟʤʽʥʥʫ ʽʥʪʝʛʨʫʚʘʥʥʷ ntt= , ʦʜʝʨʞʫʻʤʦ 

()2 1 1

0

1 1
( ) ( ).

T
j
nS s e d S

n n n

w
t w

w t t
-

= =ñ
 

ʇʨʠ ʩʪʠʩʢʘʥʥʽ ʩʠʛʥʘʣʫ ʚ n  ʨʘʟʽʚ ʥʘ ʯʘʩʦʚʽʡ ʚʽʩʽ ʚ ʩʪʽʣʴʢʠ ʞ 

ʨʘʟʽʚ ʨʦʟʰʠʨʶʻʪʴʩʷ ʡʦʛʦ ʩʧʝʢʪʨ ʥʘ ʚʽʩʽ ʯʘʩʪʦʪ. ʄʦʜʫʣʴ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʨʠ ʮʴʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʚ n  ʨʘʟʽʚ.  

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ ʩʠʛʥʘʣʫ ʚ ʯʘʩʽ (ʪʦʙʪʦ ʧʨʠ 

1n< ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚʫʞʝʥʥʷ ʩʧʝʢʪʨʘ ʽ ʟʙʽʣʴʰʝʥʥʷ ʤʦʜʫʣʷ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ. 

ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʠʛʥʘʣʫ. ʊʝʦʨʝʤʘ ʧʨʦ 

ʩʧʝʢʪʨ ʧʦʭʽʜʥʦʾ: ʷʢʱʦ ʢʦʤʧʣʝʢʩʥʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʾ ()f t
 ʻ ()S w

, 

ʪʦ ʢʦʤʧʣʝʢʩʥʠʡ ʩʧʝʢʪʨ 
()

df
f t

dt
¡ =

 ʻ ()j Sw w
, ʪʦʙʪʦ ʢʦʤʧʣʝʢʩʥʠʡ 

ʩʧʝʢʪʨ ʧʦʭʽʜʥʦʾ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʝʢʪʨʘ ʬʫʥʢʮʽʾ 

ʤʥʦʞʝʥʥʷʤ ʥʘ 
jw

. 

ɼʣʷ ʜʦʢʘʟʫ ʩʢʣʘʜʝʤʦ ʚʠʨʘʟ 
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()() ()1

j tS f t e dtww
¤

-

-¤

¡=ñ
 

ʪʘ ʧʨʦ ʽʥʪʝʛʨʫʻʤʦ ʧʦ ʯʘʩʪʠʥʘʤ. ʆʪʨʠʤʘʻʤʦ 

()() () ()1
.j t j tS f t e j f t e dtw ww w

¤
¤

- -

-¤
-¤

= + ñ
 

ʏʝʨʝʟ ʪʝ, ʱʦ ʬʫʥʢʮʽʷ, ʢʦʪʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʽʥʪʝʛʨʘʣʦʤ ʌʫʨôʻ, 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʥʫʣʴ ʧʨʠ t°¤, ʪʦ ʤʘʻʤʦ 

()() ()1
.S j Sw w w=
 

ʎʝʡ ʜʦʢʘʟ ʤʦʞʝ ʙʫʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʥʘ ʚʠʧʘʜʦʢ n -ʾ 

ʧʦʭʽʜʥʦʾ. ʇʨʦʽʥʪʝʛʨʫʚʘʚʰʠ ʧʦ ʯʘʩʪʠʥʘʤ n  ʨʘʟʽʚ, ʦʪʨʠʤʘʻʤʦ 

ʢʦʤʧʣʝʢʩʥʠʡ ʩʧʝʢʪʨ n -ʾ ʧʦʭʽʜʥʦʾ [ʧʨʠ ʫʤʦʚʽ, ʱʦ ʚʩʽ ʧʦʭʽʜʥʽ 

ʬʫʥʢʮʽʾ ʜʦ ( )1n-
-ʛʦ ʧʦʨʷʜʢʫ ʚʢʣʶʯʥʦ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʥʫʣʴ ʧʨʠ 

t°¤] 

()()( ) ().
n

n
S j Sw w w=

 

ʇʦʜʽʙʥʠʤ ʞʝ ʯʠʥʦʤ ʤʦʞʝ ʙʫʪʠ ʚʠʚʝʜʝʥʠʡ ʚʠʨʘʟ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʝʢʪʨʘ ʽʥʪʝʛʨʘʣʫ ʜʣʷ ʜʘʥʦʾ ʬʫʥʢʮʽʾ. 

ʉʢʣʘʜʝʤʦ ʚʠʨʘʟ 

( )() ()1

t

j tS e f d dtww t t
¤

-

-

-¤ -¤

å õ
= æ ö

ç ÷
ñ ñ

 

ʽ ʽʥʪʝʛʨʫʶʯʠ ʧʦ ʯʘʩʪʠʥʘʤ, ʟʥʘʭʦʜʠʤʦ 

( )() ()1

1
S S

j
w w

w-
=

 
ʧʨʠ ʫʤʦʚʽ, ʱʦ 

() 0.j tf t e dtw

¤

-

-¤

=ñ
 

ɼʦʜʘʚʘʥʥʷ ʩʠʛʥʘʣʽʚ. ʏʝʨʝʟ ʪʝ, ʱʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ, 

ʢʦʪʨʝ ʚʠʟʥʘʯʘʻ ʩʧʝʢʪʨʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ ʯʘʩʫ, ʻ 

ʣʽʥʽʡʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ, ʦʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʩʠʛʥʘʣʽʚ 

()1s t
, ()2s t

 ʽ ʪ. ʜ., ʷʢʽ ʤʘʶʪʴ ʩʧʝʢʪʨʠ 1( )S w
, 2( )S w

 ʽ ʪ.ʜ., ʩʫʤʘʨʥʦʤʫ 
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ʩʠʛʥʘʣʫ () () ()1 2s t s t s t= + +
 ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʢʪʨ 

1 2( ) ( ) ( )S S Sw w w= + +
. 

ɼʦʙʫʪʦʢ ʜʚʦʭ ʬʫʥʢʮʽʡ. ʅʝʭʘʡ () () ()s t f t g t= Ö
, ʪʦʜʽ 

( ) ( ) ( ) ( )j t j tS s t e dt f t g t e dtw ww
¤ ¤

- -

-¤ -¤

= =ñ ñ
  (3.20) 

ʂʦʞʥʫ ʟ ʬʫʥʢʮʽʡ ()f t
 ʽ ()g t

 ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ʽʥʪʝʛʨʘʣʘ ʌʫʨôʻ: 

1
( ) ( )

2

j tf t F e dww w
p

¤

-¤

= ñ
; 

1
( ) ( )

2

j tg t G e dww w
p

¤

-¤

= ñ
   (3.21) 

ʇʽʜʩʪʘʚʠʤʦ ʜʨʫʛʠʡ ʚʠʨʘʟ (3.21) ʫ (3.20) ʽ ʦʜʝʨʞʠʤʦ 

( )1 1
( ) ( ) ( ) ( ) ( )

2 2

j t jxt j x tS f t e dt G x e dx G x f t e dt dxw ww
p p

¤ ¤ ¤ ¤

- - -

-¤ -¤ -¤ -¤

è ø
= = é ù

ê ú
ñ ñ ñ ñ

. 

ɯʥʪʝʛʨʘʣ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʻ ʩʧʝʢʪʨʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ 

ʬʫʥʢʮʽʾ ()f t
 ʧʨʠ ʯʘʩʪʦʪʽ xw- , ʪʦʙʪʦ ( )F xw-

. ʆʪʞʝ 

1
( ) ( ) ( )

2
S G x F x dxw w

p

¤

-¤

= -ñ
   (3.22) 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʧʝʢʪʨ ʜʦʙʫʪʢʫ ʜʚʦʭ ʬʫʥʢʮʽʡ ʯʘʩʫ ()f t
 ʽ ()g t

 

ʜʦʨʽʚʥʶʻ (ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 1 2p) ʟʛʦʨʪʮʽ ʾʭʥʽʭ ʩʧʝʢʪʨʽʚ ()F w
 ʽ 

()G w
. 

ɿ (3.20) ʽ (3.22) ʧʨʠ 0w=   

1
( ) ( ) ( ) ( )

2
f t g t dt G x F x dx

p

¤ ¤

-¤ -¤

= -ñ ñ
. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʤʽʥʫ x  ʥʘ w, ʦʪʨʠʤʘʻʤʦ 

1 1
( ) ( ) ( ) ( ) ( ) ( ) ,

2 2
f t g t dt G F d G F dw w w w w w

p p

¤ ¤ ¤

*

-¤ -¤ -¤

= - =ñ ñ ñ
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ʜʝ () ( )*F Fw w= -
 ð ʩʧʝʢʪʨʘʣʴʥʘ ʬʫʥʢʮʽʷ, ʢʦʤʧʣʝʢʩʥʦ-

ʩʧʨʷʞʝʥʘ ʜʦ ʬʫʥʢʮʽʾ ()F w
. 

ɸʥʘʣʦʛʽʯʥʦ, ʜʣʷ ʟʛʦʨʪʢʠ ʬʫʥʢʮʽʡ ()f t
 ʽ ()g t

 ʦʜʝʨʞʠʤʦ: 

( ) ( ) ( ) ;s t g f t dt t t
¤

-¤

= -ñ
 

1
( ) ( ) ( ) ( )

2

j tg f t d F G e dwt t t w w w
p

¤ ¤

-¤ -¤

- =ñ ñ
. 

ʆʩʪʘʥʥʽʡ ʚʠʨʘʟ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ 

ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʯʝʨʝʟ ʣʽʥʽʡʥʽ ʢʦʣʘ. ʌʫʥʢʮʽʾ ()f t
 ʽ ()g t

 ʻ 

ʚʽʜʧʦʚʽʜʥʦ ʚʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ ʡ ʽʤʧʫʣʴʩʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʢʦʣʘ, 

ʘ ()F w
 ʽ ()G w

 ð ʩʧʝʢʪʨʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ ʽ ʧʝʨʝʜʘʪʥʦʶ 

ʬʫʥʢʮʽʻʶ ʢʦʣʘ.  

ɺʟʘʻʤʥʘ ʦʙʦʨʦʪʥʽʩʪʴ w ʽ t  ʫ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʌʫʨôʻ. 

ɿʚʝʨʥʝʤʦʩʷ ʜʦ ʚʠʨʘʟʫ (3.18). 

ɿôʷʩʫʻʤʦ ʭʘʨʘʢʪʝʨ ʬʫʥʢʮʽʾ ()S w
 ʜʣʷ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ ()s t

.  

1. ʅʝʭʘʡ ()s t
 ʧʘʨʥʘ ʬʫʥʢʮʽʷ ʚʽʜʥʦʩʥʦ t : 

( ) ( )cos ( )sinS s t t j s t tdtw w w
¤ ¤

-¤ -¤

= -ñ ñ
. 

ʇʨʠ ʧʘʨʥʦʩʪʽ ʜʨʫʛʠʡ ʽʥʪʝʛʨʘʣ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦʤʫ ʱʦ 

ʜʦʙʫʪʦʢ ()sins t tw
 ʻ ʥʝʧʘʨʥʦʶ ʬʫʥʢʮʽʻʶ ʚʽʜʥʦʩʥʦ t, ʘ ʛʨʘʥʠʮʽ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʠʤʝʪʨʠʯʥʽ ʚʽʜʥʦʩʥʦ ʥʫʣʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ()s t
, 

ʧʘʨʥʽʡ ʚʽʜʥʦʩʥʦ t, ʬʫʥʢʮʽʷ ()S w
, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʰʠʤ 

ʽʥʪʝʛʨʘʣʦʤ, ʻ ʜʽʡʩʥʦʶ ʽ ʧʘʨʥʦʶ ʚʽʜʥʦʩʥʦ w.  

2. ʗʢʱʦ ʬʫʥʢʮʽʷ ()s t
 ʥʝʧʘʨʥʘ ʚʽʜʥʦʩʥʦ t, ʪʦ ʥʫʣʶ ʜʦʨʽʚʥʶʻ 

ʧʝʨʰʠʡ ʽʥʪʝʛʨʘʣ, ʪʦʤʫ 

( ) ( )sinS j s t tdtw w
¤

-¤

=-ñ
. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ()S w
 ð ʥʝʧʘʨʥʘ ʽ ʯʠʩʪʦ ʫʷʚʥʘ ʬʫʥʢʮʽʷ ʚʽʜ 

w.  
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3. ʗʢʱʦ, ʥʘʨʝʰʪʽ, ʬʫʥʢʮʽʷ ()s t
 ʥʝ ʻ ʧʘʨʥʦʶ ʯʠ ʥʝʧʘʨʥʦʶ 

ʚʽʜʥʦʩʥʦ t, ʪʦ ʾʾ ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʥʘ ʜʚʽ ʬʫʥʢʮʽʾ: ʧʘʨʥʫ ()1s t
 ʽ 

ʥʝʧʘʨʥʫ()2s t
. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ()S w

 ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʬʫʥʢʮʽʻʶ, 

ʧʨʠʯʦʤʫ ʜʽʡʩʥʘ ʾʾ ʯʘʩʪʠʥʘ ʧʘʨʥʘ, ʘ ʫʤʦʚʥʘ ð ʥʝʧʘʨʥʘ ʚʽʜʥʦʩʥʦ w

. 

ʋ ʚʠʧʘʜʢʫ ʧʘʨʥʦʾ ʬʫʥʢʮʽʾ ()s t
 ʤʦʞʥʘ ʜʦʚʽʣʴʥʦ ʚʠʙʠʨʘʪʠ 

ʟʥʘʢ ʧʝʨʝʜ t  ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʌʫʨôʻ: 

1 1
( ) ( ) ( ) .

2 2

j t j ts t S e d S e dw ww w w w
p p

¤ ¤

-

-¤ -¤

= =ñ ñ
 

ɿʜʽʡʩʥʠʤʦ ʟʘʤʽʥʠ ʚ ʦʩʪʘʥʥʴʦʤʫ ʽʥʪʝʛʨʘʣʽ: w ʥʘ t  ʡ t  ʥʘ w. 

ʊʦʜʽ ʣʽʚʘ ʯʘʩʪʠʥʘ ʤʘʻ ʚʠʛʣʷʜ 

1
( ) ( ) .

2

j tS s t e dtww w
p

¤

-

-¤

= ñ
 

ɸʣʝ ʽʥʪʝʛʨʘʣ ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʠʨʘʟʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʩʧʝʢʪʨʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʥʦʚʦʾ ʬʫʥʢʮʽʾ ()s t
, ʱʦ ʦʪʨʠʤʘʥʘ ʰʣʷʭʦʤ 

ʟʘʤʽʥʠ W ʥʘ t  ʫ ʩʧʝʢʪʨʘʣʴʥʽʡ ʱʽʣʴʥʦʩʪʽ ʩʠʛʥʘʣʫ ()s t
.  

ʇʦʟʥʘʯʠʤʦ ʥʦʚʫ ʩʧʝʢʪʨʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʯʝʨʝʟ ()Y w
. ʊʦʜʽ  

( ) 2 ( )Y Sw p w= . 

ʎʝʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʫʻ, ʱʦ ʟʤʽʥʥʽ w ʪʘ t  ʫ ʧʝʨʝʪʚʦʨʝʥʥʷʭ 

ʌʫʨôʻ ʻ ʚʟʘʻʤʥʦ ʟʘʤʽʥʥʠʤʠ. 

ʈʦʟʧʦʜʽʣ ʝʥʝʨʛʽʾ ʚ ʩʧʝʢʪʨʽ ʥʝʧʝʨʽʦʜʠʯʥʠʭ ʩʠʛʥʘʣʽʚ. ʗʢ 

ʧʦʢʘʟʘʥʦ ʨʘʥʽʰʝ ʜʣʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʤʘʻʤʦ: 
2

2 20

1

1
( )

2 2
n

n

a
s t A

¤

=

å õ
= +æ ö
ç ÷

ä
    (3.23) 

ʋ ʚʠʧʘʜʢʫ ʥʝʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʤʦʞʣʠʚʽ ʜʚʘ ʚʘʨʽʘʥʪʠ 

ʨʦʟʛʣʷʜʫ ʧʠʪʘʥʥʷ ʧʨʦ ʨʦʟʧʦʜʽʣ ʝʥʝʨʛʽʾ ʚ ʩʧʝʢʪʨʽ: ʚʠʭʦʜʷʯʠ ʟ (3.23) 

ʧʨʠ T¤ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʜʦʙʫʪʢʫ ʜʚʦʭ ʬʫʥʢʮʽʡ. 

ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʜʨʫʛʠʤ ʚʘʨʽʘʥʪʦʤ: 
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1
( ) ( ) ( ) ( )

2
f t g t dt G F dw w w

p

¤ ¤

*

-¤ -¤

=ñ ñ
, 

ʜʝ () ( )*F Fw w= -
 ï ʩʧʝʢʪʨʘʣʴʥʘ ʬʫʥʢʮʽʷ, ʢʦʤʧʣʝʢʩʥʦ 

ʩʧʨʷʞʝʥʘ ʬʫʥʢʮʽʾ ()F w
. 

ʅʝʭʘʡ () () ()f t g t s t= =
, ʪʦʙʪʦ ʤʘʻʤʦ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʩʠʛʥʘʣ. 

ʊʦʜʽ ʚʝʣʠʯʠʥʘ 

2( ) ( ) ( )f t g t dt s t dt E

¤ ¤

-¤ -¤

= =ñ ñ
 

ʦʧʠʩʫʻ ʧʦʚʥʫ ʝʥʝʨʛʽʶ ʩʠʛʥʘʣʫ , ʘ ʜʦʙʫʪʦʢ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʱʽʣʴʥʦʩʪʝʡ 
[ ]

2
( ) ( ) ( ) ( ) ( ) ,G F S S Sw w w w w* *= =

ʜʝ ()S w
 ð ʩʧʝʢʪʨ 

ʩʠʛʥʘʣʫ (ʤʦʜʫʣʴ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʭʦʜʠʤʦ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ: 

[ ]
22 1

( ) ( )
2

E s t dt S dw w
p

¤ ¤

-¤ -¤

= =ñ ñ
. 

ʎʷ ʨʽʚʥʽʩʪʴ ʚʽʜʦʤʘ ʧʽʜ ʥʘʟʚʦʶ ʨʽʚʥʦʩʪʽ ʇʘʨʩʝʚʘʣʷ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʻ ʟʚôʷʟʦʢ ʤʽʞ ʝʥʝʨʛʽʻʶ ʩʠʛʥʘʣʫ (ʧʨʠ ʦʧʦʨʽ 1 ʆʤ) ʽ 

ʤʦʜʫʣʝʤ ʡʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ. 

ɺʝʣʠʯʠʥʘ ()
2

S wè øê ú ð ʝʥʝʨʛʽʷ ʥʘ ʦʜʠʥʠʮʶ ʩʤʫʛʠ ʯʘʩʪʦʪ ð 

ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʩʧʝʢʪʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʝʥʝʨʛʽʾ ʩʠʛʥʘʣʫ. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ ʩʠʛʥʘʣʫ ʽ ʰʠʨʠʥʦʶ ʡʦʛʦ 

ʩʧʝʢʪʨʘ. ɿ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʛʣʷʜʫ ʷʩʥʦ, ʱʦ ʯʠʤ ʤʝʥʰʝ 

ʪʨʠʚʘʣʽʩʪʴ ʩʠʛʥʘʣʫ, ʪʠʤ ʰʠʨʰʝ ʩʧʝʢʪʨ. ʎʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʦʨʽʾ ʩʠʛʥʘʣʽʚ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʛʣʷʜʽ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ: 

( ) ( ) ( )cos ( )sin .j tS s t e dt s t tdt j s t n tdtww w w
¤ ¤ ¤

-

-¤ -¤ -¤

= = -ñ ñ ñ
 

()s t
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ʈʦʟʛʣʷʥʝʤʦ ʧʦʚʝʜʽʥʢʫ ʢʦʞʥʦʛʦ ʟ ʽʥʪʝʨʚʘʣʽʚ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

w. ɯʩʥʫʻ ʣʝʤʘ ʈʠʤʘʥʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʷʢʱʦ ʬʫʥʢʮʽʷ ()s t
 ʻ 

ʘʙʩʦʣʶʪʥʦ ʽʥʪʝʛʨʦʚʥʦʶ ʚ ʜʝʷʢʦʤʫ ʢʽʥʮʝʚʦʤʫ ʧʨʦʤʽʞʢʫ [ ],a b
, ʪʦ 

( )cos ( )sin 0.lim lim

b b

a a

s t tdt s t tdt
w w

w w
¤ ¤

= =ñ ñ
 

ʈʦʟʛʣʷʥʝʤʦ ʛʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ ʮʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ. ʏʠʤ 

ʢʦʨʦʪʰʝ ʩʠʛʥʘʣ, ʪʠʤ ʤʝʥʰʠʡ ʧʝʨʽʦʜ T, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʽʡ ʫʤʦʚʽ ʽ 

ʪʠʤ ʚʠʱʝ ʛʨʘʥʠʯʥʘ ʯʘʩʪʦʪʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʫ. ʅʠʞʥʷ ʛʨʘʥʠʮʷ 

ʩʧʝʢʪʨʘ ʧʨʠʤʠʢʘʻ ʜʦ ʥʫʣʴʦʚʦʾ ʯʘʩʪʦʪʠ, ʘ ʟʘʛʘʣʴʥʠʡ ʩʧʝʢʪʨ ʪʠʤ 

ʰʠʨʰʝ, ʯʠʤ ʤʝʥʰʝ ʪʨʠʚʘʣʽʩʪʴ ʩʠʛʥʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʜʦʙʫʪʦʢ 

ʪʨʠʚʘʣʦʩʪʽ ʥʘ Ăʪʝʭʥʽʯʥʫ ʰʠʨʠʥʫ ʩʧʝʢʪʨʘò ʩʠʛʥʘʣʫ ʻ ʚʝʣʠʯʠʥʦʶ, 

ʙʣʠʟʴʢʦʶ ʜʦ ʦʜʠʥʠʮʽ. ʇʽʜ ʪʝʭʥʽʯʥʦʶ ʰʠʨʠʥʦʶ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʫ 

ʨʦʟʫʤʽʶʪʴ ʩʤʫʛʫ ʯʘʩʪʦʪ, ʫ ʷʢʽʡ ʟʦʩʝʨʝʜʞʝʥʘ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ʝʥʝʨʛʽʾ ʩʠʛʥʘʣʫ. ʎʝ ʪʘʢ ʟʠʚʘʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʩʠʛʥʘʣʫ ʽ ʰʠʨʠʥʠ ʡʦʛʦ ʩʧʝʢʪʨʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʷʢʽ ʽʥʰʽ ʚʠʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʾ 

ʪʨʠʚʘʣʦʩʪʽ it ʽʤʧʫʣʴʩʫ; ʥʘʧʨʠʢʣʘʜ, ʫ ʨʘʜʽʦʣʦʢʘʮʽʾ 

2 2

2

2

( )

,

( )

i

t s t dt

s t dt

t

¤

-¤

¤

-¤

=
ñ

ñ
 

ʇʨʠ ʮʴʦʤʫ ʧʦʯʘʪʦʢ ʚʽʜʣʽʢʫ ʯʘʩʫ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ 

Ăʩʝʨʝʜʠʥʦʶò ʽʤʧʫʣʴʩʫ, ʪʘʢ ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ 

2( ) 0.ts t dt

¤

-¤

=ñ
 

ɸʥʘʣʦʛʽʯʥʦ ʝʢʚʽʚʘʣʝʥʪʥʘ ʰʠʨʠʥʘ ʩʧʝʢʪʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʠʨʘʟʦʤ 

( )

2 2

2

2

1
( )

2

1
( )

2

S d

S d

w w w
p

w

w w
p

¤

-¤

¤

-¤

D =
ñ

ñ
 



84 

ʧʨʠ ʜʦʜʘʪʢʦʚʽʡ ʫʤʦʚʽ 

2( ) 0,S dw w w
¤

-¤

=ñ
 ʱʦ ʫʪʦʯʥʶʻ ʧʦʯʘʪʦʢ 

ʚʽʜʣʽʢʫ ʯʘʩʪʦʪʠ ʥʘ ʚʽʩʽ w. 

ʗʢʱʦ ʩʠʛʥʘʣ ()s t
 ʥʦʨʤʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʡʦʛʦ 

ʝʥʝʨʛʽʷ E  ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ, ʪʦʙʪʦ 

2 21
( ) ( ) 1

2
s t dt S dw w

p

¤ ¤

-¤ -¤

= =ñ ñ
, 

ʪʦ ʚʠʨʘʟʠ ʜʣʷ it ʽ wD  ʧʨʠʡʤʘʶʪʴ ʚʠʛʣʷʜ: 

( )
22 2 2 2 21

( ) , ( ) .
2

i t s t dt S dt w w w w
p

¤ ¤

-¤ -¤

= D =ñ ñ
 

ɼʦʙʫʪʦʢ it wÖD
, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʩʠʛʥʘʣʫ, ʚ ʙʫʜʴ-

ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʝ İ ʪʦʙʪʦ 

1

4
i ft

p
D ²

. 

ʅʝʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠ ʩʠʛʥʘʣ ʫ ʚʫʟʴʢʽʡ 

ʩʤʫʟʽ ʯʘʩʪʦʪ ʽ ʚ ʢʦʨʦʪʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʻ ʧʨʦʷʚʦʤ ʚʽʜʦʤʦʛʦ ʫ 

ʬʽʟʠʮʽ ʧʨʠʥʮʠʧʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

3.4. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘ ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ 

ʩʠʛʥʘʣʽʚ 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʽʚ. ɼʣʷ 

ʦʧʠʩʫ ʩʠʛʥʘʣʽʚ ʯʘʩʪʦ ʥʝʦʙʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʱʦ ʜʘʚʘʣʘ ʙ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʛʥʘʣʫ, ʟʦʢʨʝʤʘ ʧʨʦ ʰʚʠʜʢʽʩʪʴ 

ʟʤʽʥʠ ʚ ʯʘʩʽ, ʙʝʟ ʨʦʟʢʣʘʜʘʥʥʷ ʥʘ ʛʘʨʤʦʥʽʯʥʽ ʩʢʣʘʜʦʚʽ. ʋ ʷʢʦʩʪʽ 

ʪʘʢʦʾ Ăʯʘʩʦʚʦʾò ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʘʚʪʦʢʦʨʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ ʩʠʛʥʘʣʫ. 

ɼʣʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʫ ()s t
 ʢʽʥʮʝʚʦʾ ʪʨʠʚʘʣʦʩʪʽ 

ʘʚʪʦʢʦʨʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤ ʚʠʨʘʟʦʤ: 

() ( )( ) ,s t s t dty t t
¤

-¤

= -ñ
   (3.24) 
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ʜʝ t ð ʚʝʣʠʯʠʥʘ ʯʘʩʦʚʦʛʦ ʟʩʫʚʫ ʩʠʛʥʘʣʫ. 

ʌʫʥʢʮʽʷ ()y t
 ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʧʨʠ 0t= , ʪʦʤʫ ʱʦ ʙʫʜʴ-

ʷʢʠʡ ʩʠʛʥʘʣ ʮʽʣʢʦʤ ʢʦʨʝʣʴʦʚʘʥʠʡ ʩʘʤ ʽʟ ʩʦʙʦʶ. ʇʨʠ ʮʴʦʤʫ 

2(0) ( ) ,s t dt Ey
¤

-¤

= =ñ
 

ʪʦʙʪʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ 

ʜʦʨʽʚʥʶʻ ʝʥʝʨʛʽʾ ʩʠʛʥʘʣʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʦʙʫʜʦʚʫ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʜʣʷ 

ʥʘʡʧʨʦʩʪʽʰʦʛʦ ʩʠʛʥʘʣʫ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʽʤʧʫʣʴʩʫ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʪʨʠʢʫʪʥʦʛʦ ʽʤʧʫʣʴʩʘ. 

ɿ ʟʘʛʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʽʾ 

ʦʯʝʚʠʜʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ ʧʨʠ ʟʩʫʚʽ ʩʠʛʥʘʣʫ 

ʥʘ ʚʝʣʠʯʠʥʫ t ʧʨʘʚʦʨʫʯ ʘʙʦ ʣʽʚʦʨʫʯ ʚʽʜ ʩʚʦʻʾ ʢʦʧʽʾ. ʊʦʤʫ, ʙʝʨʫʯʠ 

ʜʦ ʫʚʘʛʠ ʚʠʨʘʟ (3.24), ʤʦʞʥʘ ʚʠʭʦʜʠʪʠ ʪʘʢʦʞ ʟ ʪʘʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʘʚʪʦʢʦʨʨʝʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ: 

() ( )( ) ,s t s t dty t t
¤

-¤

= +ñ
    (3.35) 

ʎʝ ʨʽʚʥʦʟʥʘʯʥʦ ʪʚʝʨʜʞʝʥʥʶ, ʱʦ ()y t
 ð ʧʘʨʥʘ ʬʫʥʢʮʽʷ. 

ɼʣʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, ʝʥʝʨʛʽʷ ʢʦʪʨʦʛʦ ʻ ʥʝʩʢʽʥʯʝʥʥʦ 

ʚʝʣʠʢʦʶ, ʚʠʟʥʘʯʝʥʥʷ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʨʘʟʽʚ (3.34) ʽ (3.35) ʥʝʧʨʠʡʥʷʪʥʦ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʭʦʜʷʪʴ ʽʟ 

ʪʘʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ: 

() ( ) ( )
/ 2 / 2

/2 /2

1 1
lim ( ) lim ( ) .

T T

ʧʝʨ
T T

T T

s t s t dt s t s t dt
T T

y t t t
¤ ¤

- -

= - = +ñ ñ
(3.36) 

ʇʨʠ ʪʘʢʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ ʥʘʙʫʚʘʻ 

ʨʦʟʤʽʨʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ, ʧʨʠʯʦʤʫ 
0ʧʝʨy =

 ʜʦʨʽʚʥʶʻ ʩʝʨʝʜʥʽʡ 

ʧʦʪʫʞʥʦʩʪʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ. ʏʝʨʝʟ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʩʠʛʥʘʣʫ 

()s t
 ʫʩʝʨʝʜʥʝʥʥʷ ʜʦʙʫʪʢʫ ()( )s t s t t-

 ʘʙʦ ()( )s t s t t+
 ʧʦ 

ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʤʫ ʚʽʜʨʽʟʢʫ T  ʧʦʚʠʥʥʦ ʟʙʽʛʘʪʠʩʷ ʟ 
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ʫʩʝʨʝʜʥʝʥʥʷʤ ʧʦ ʧʝʨʽʦʜʫ 1T
. ɺʠʨʘʟ (3.36) ʤʦʞʥʘ ʪʦʤʫ ʟʘʤʽʥʠʪʠ 

ʥʘʩʪʫʧʥʠʤ ʚʠʨʘʟʦʤ: 

() ( ) ( )
1 1

1 1

/ 2 / 2

1 1/ 2 / 2

1 1
lim ( ) lim ( ) .

T T

ʧʝʨ
T T

T T

s t s t dt s t s t dt
T T

y t t t
¤ ¤

- -

= - = +ñ ñ
 (3.37) 

ʘʙʦ 1

( )
( ) .ʧʝʨ

ʊ

y p
y t=

 

ɿ (3.37) ʚʠʪʽʢʘʻ ʦʯʝʚʠʜʥʝ ʪʚʝʨʜʞʝʥʥʷ: ʧʝʨʽʦʜʠʯʥʦʤʫ 

ʩʠʛʥʘʣʫ ()s t
 ʚʽʜʧʦʚʽʜʘʻ ʽ ʧʝʨʽʦʜʠʯʥʘ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ 

()ʧʝʨy t
. ʇʝʨʽʦʜ ʮʽʻʾ ʬʫʥʢʮʽʾ ʩʧʽʚʧʘʜʘʻ ʟ ʧʝʨʽʦʜʦʤ 1T

 ʚʠʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ ()s t
. 

ʇ ʨ ʠ ʢ ʣ ʘ ʜ: 0 0( ) cos( ),s t A tw j= -
 

[ ]
1

1

/ 2

20
0 0 0 0

1 / 2

1
( ) cos( )cos ( ) cos

2

T

nep

T

A
t t dt A

T
y t w y w t j wt

-

= - - - =ñ
. 

ʇʨʠ 0t=  
() 2

0

1
0

2
ʧʝʨ Ay =

 ð ʩʝʨʝʜʥʷ ʧʦʪʫʞʥʽʩʪʴ ʛʘʨʤʦʥʽʯʥʦʛʦ 

ʢʦʣʠʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʘʤʧʣʽʪʫʜʠ 0A
, ʘ ()ʧʝʨy t

 ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʬʘʟʠ ʢʦʣʠʚʘʥʥʷ 0j
. 

ɼʣʷ ʩʠʛʥʘʣʫ, ʱʦ ʻ ʧʝʨʽʦʜʠʯʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʽʤʧʫʣʴʩʽʚ: 

ʘ) ʢʦʞʥʠʡ ʟ ʽʤʧʫʣʴʩʽʚ ʬʫʥʢʮʽʾ ()ʧʝʨy t
 ʩʧʽʚʧʘʜʘʻ ʟʘ ʬʦʨʤʦʶ ʟ 

ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʶ ʬʫʥʢʮʽʻʶ ʦʜʠʥʦʯʥʦʛʦ ʽʤʧʫʣʴʩʫ ʟ ʧʝʨʽʦʜʠʯʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

ʙ) ʤʘʢʩʠʤʘʣʴʥʽ ʦʨʜʠʥʘʪʠ ()ʧʝʨy t
 ʜʦʨʽʚʥʶʶʪʴ ʥʝ ʝʥʝʨʛʽʾ, ʘ 

ʩʝʨʝʜʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʩʠʛʥʘʣʫ ()s t
, ʪʦʙʪʦ ʚʝʣʠʯʠʥʽ 

()
2

s t
. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʝʧʝʥʽ ʟʚôʷʟʢʫ ()1s t
 ʪʘ ()2s t

 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚʟʘʻʤʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ, ʚʠʟʥʘʯʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ: 
1 1

1 1

/ 2 / 2

12 1 2 1 2

/ 2 / 2

( ) ( ) ( ) ( ) ( )

T T

T T

s t s t dt s t s t dty t t t
- -

= - = +ñ ñ
.  (3.38) 
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ɸʚʪʦʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ ( )y t ð ʦʢʨʝʤʠʡ ʚʠʧʘʜʦʢ ʬʫʥʢʮʽʾ 

12( )y t
, ʢʦʣʠ ʩʠʛʥʘʣʠ ()1s t

 ʪʘ ()2s t
 ʦʜʥʘʢʦʚʽ. 

ʌʫʥʢʮʽʷ 12( )y t
 ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʧʨʠ 0t=  ʽ 

ʚʦʥʘ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʻ ʧʘʨʥʦʶ (ʘʙʦ ʥʝʧʘʨʥʦʶ) ʚʽʜʥʦʩʥʦ t. 

ʈʦʟʛʣʷʥʝʤʦ ʚʟʘʻʤʥʫ ʢʦʨʝʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ ʜʣʷ ʜʚʦʭ 

ʛʘʨʤʦʥʽʯʥʠʭ ʩʠʛʥʘʣʽʚ: 

1 1 1( ) cos( );s t A tw j= -
 2 2 2( ) cos( ).s t A tw j= -

 
ʇʽʜʩʪʘʚʣʷʶʯʠ ʮʽ ʚʠʨʘʟʠ ʚ (3.38), ʦʪʨʠʤʘʻʤʦ 

[ ]1 2
12 1 2( ) cos ( ) .

2

ɸɸ
j t wt j j= - -

 

ɿʚʽʜʩʠ ʚʠʩʥʦʚʦʢ: ʚʟʘʻʤʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ ʜʣʷ ʜʚʦʭ 

ʛʘʨʤʦʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ (ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ w) ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʽʟʥʠʮʽ ʬʘʟ 1j ʽ 2
j

. ʗʢʱʦ ʞ 

1 12 /Tw p=
,  2 1 12 /n n Tw w p= =

, 2,3,4,n= ., 

ʪʦ ʪʘʢʽ ʢʦʣʠʚʘʥʥʷ ʻ ʦʨʪʦʛʦʥʘʣʴʥʠʤʠ ʽ ʽʥʪʝʛʨʘʣ (3.38) 

ʦʙʝʨʪʘʻʪʴʩʷ ʚ ʥʫʣʴ. 

ɿʚôʷʟʦʢ ʤʽʞ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʶ ʬʫʥʢʮʽʻʶ ʽ ʩʧʝʢʪʨʘʣʴʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʠʛʥʘʣʫ. ʈʦʟʛʣʷʥʝʤʦ ʜʦʙʫʪʦʢ ʜʚʦʭ ʬʫʥʢʮʽʡ:  

()() ()() () ()
1

2
f t g t dt G F d G F dw w w w w w

p

¤ ¤ ¤

*

-¤ -¤ -¤

= =ñ ñ ñ
. 

ʅʝʭʘʡ () () ()1s t f t s t= =
, () () ( )2s t g t s t t= = -

. 

ʊʦʜʽ 

() () ()( ) () () ()1 2 1 2

1

2
s t s t dt s t s t dt S S dt y t w w w

p

¤ ¤ ¤

*

-¤ -¤ -¤

= - = =ñ ñ ñ
 

ɺʜ̔ʧʦʚʽʜʥʦ ʩʧʝʢʪʨʘʣʴʥʽ ʱʽʣʴʥʦʩʪʽ ()1S w
 ʽ ()2S w

 ʙʫʜʫʪʴ 

ʟʚôʷʟʘʥʽ ʥʘʩʪʫʧʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ: 

() ()1 ;S Sw w=
 () ()2 ;jS S ewtw w -=

 
() () ()

2

;S S Sw w w* è ø=ê ú 

() ()2 .jS S ewtw w* *=
 

ɸʚʪʦʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ  
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() ()
21

,
2

jS e dwty t w w
p

¤

-¤

è ø= ê úñ
 

ʘ ʢʚʘʜʨʘʪ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ 

() ()
2

.jS e dwtw y t t
¤

-

-¤

è ø=ê úñ
 

ʆʪʞʝ, ʱʽʣʴʥʽʩʪʴ ʝʥʝʨʛʽʾ 
()

2

S wè øê ú ʪʘ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ 

( )y t ʟʚôʟʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʷʤʠʤ ʪʘ ʟʚʦʨʦʪʥʠʤ ʧʝʨʝʪʚʦʦʨʝʥʥʷʤʠ 

ʌʫʨôʻ. ɿ ʚʠʨʘʟʽʚ ʜʣʷ ()S w
 ʽ ()s t

 ʚʠʧʣʠʚʘʶʪʴ ʥʘʩʪʫʧʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ: ʯʠʤ ʰʠʨʰʝ ʩʧʝʢʪʨ ʩʠʛʥʘʣʫ, ʪʠʤ ʤʝʥʰʝ Ăʯʘʩ 

ʢʦʨʝʣʷʮʽʾò, ʪʦʙʪʦ ʚʝʣʠʯʠʥʘ ʟʩʫʚʫ t, ʚ ʛʨʘʥʠʮʷʭ ʷʢʦʛʦ 

ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ ʚʽʜʤʽʥʥʘ ʚʽʜ ʥʫʣʷ. ɺʽʜʧʦʚʽʜʥʦ, ʯʠʤ 

ʙʽʣʴʰʝ ʯʘʩ ʢʦʨʝʣʷʮʽʾ ʟʘʜʘʥʦʛʦ ʩʠʛʥʘʣʫ, ʪʠʤ ʚʫʞʯʝ ʡʦʛʦ ʩʧʝʢʪʨ. 

ʇʨʠ ʮʴʦʤʫ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ ( )y t ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʟʦʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʫ. ʏʝʨʝʟ ʪʝ, ʱʦ ʧʨʠ ʟʘʜʘʥʦʤʫ 

ʘʤʧʣʽʪʫʜʥʦʤʫ ʩʧʝʢʪʨʽ ()S w
 ʬʦʨʤʘ ʬʫʥʢʮʽʾ ()s t

 ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʬʘʟʦʚʦʛʦ ʩʧʝʢʪʨʘ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ: ʨʽʟʥʠʤ ʟʘ ʬʦʨʤʦʶ 

ʩʠʛʥʘʣʘʤ ()s t
, ʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʘʤʧʣʽʪʫʜʥʽ ʩʧʝʢʪʨʠ, 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʜʥʘʢʦʚʽ ʢʦʨʝʣʷʮʽʡʥʽ ʬʫʥʢʮʽʾ ( )y t. 

ʈʦʟʢʣʘʜʝʥʥʷ ʩʠʛʥʘʣʽʚ ʫ ʨʷʜ ʂʦʪʝʣʴʥʠʢʦʚʘ. ʈʷʜʦʤ 

ʂʦʪʝʣʴʥʠʢʦʚʘ ʥʘʟʠʚʘʶʪʴ ʨʦʟʢʣʘʜʝʥʥʷ ʩʠʛʥʘʣʫ ()s t
, ʟʘʜʘʥʦʛʦ ʥʘ 

ʽʥʪʝʨʚʘʣʽ ʚʽʜ -¤ ʜʦ +¤ ʫ ʨʷʜ 
( ) ( )n ns t G tj=ä  ʧʦ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʡ 

ʚʠʜʫ 

sin n

n

x

x . ʎʝ ʨʦʟʢʣʘʜʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʩʠʛʥʘʣʽʚ ʟ 

ʦʙʤʝʞʝʥʠʤ ʩʧʝʢʪʨʦʤ, ʪʦʙʪʦ ʜʣʷ ʩʠʛʥʘʣʽʚ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ 

ʢʦʪʨʠʭ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʧʦʟʘ ʜʝʷʢʠʤ ʦʙʤʝʞʝʥʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʯʘʩʪʦʪ. 

ʇʨʘʢʪʠʯʥʦ ʨʦʟʢʣʘʜʝʥʥʷ ʩʠʛʥʘʣʽʚ ʚ ʨʷʜ ʂʦʪʝʣʴʥʠʢʦʚʘ ï ʮʝ 

ʟʘʤʽʥʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʠʛʥʘʣʫ ʩʫʢʫʧʥʽʩʪʶ ʚʠʙʦʨʦʢ (ʙʝʟ ʚʪʨʘʪʠ 

ʽʥʬʦʨʤʘʮʽʾ), ʢʦʪʨʘ ʦʩʥʦʚʘʥʘ ʥʘ ʪʝʦʨʝʤʽ ʚʽʜʣʽʢʽʚ (ʪʝʦʨʝʤʽ 
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ʂʦʪʝʣʴʥʠʢʦʚʘ): ʷʢʱʦ ʥʘʡʚʠʱʘ ʯʘʩʪʦʪʘ ʚ ʩʧʝʢʪʨʽ ʬʫʥʢʮʽʾ ()s t
 ʻ 

ʤʝʥʰʦʶ, ʥʽʞ ʚf , ʪʦ ʬʫʥʢʮʽʷ ()s t
 ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʩʚʦʾʭ ʟʥʘʯʝʥʴ ʚ ʤʦʤʝʥʪʠ, ʢʦʪʨʽ ʚʽʜʩʪʘʶʪʴ ʦʜʥʘ ʚʽʜ 

ʦʜʥʦʾ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 
1 2 ʚf  ʩʝʢ. ʇʽʜ ʚʠʙʽʨʢʦʶ ʨʦʟʫʤʽʶʪʴ 

ʜʠʩʢʨʝʪʥʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 

ɿʥʘʡʜʝʤʦ ʩʧʝʢʪʨ ʌʫʨôʻ ʩʠʛʥʘʣʫ ()s t
: 

() ()
1

2

j ts t S e dww w
p

¤

-¤

= ñ
.   (3.39) 

ʅʝʭʘʡ 
() () j tS s t e dtww

¤

-

-¤

=ñ
 ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʧʨʠ ʚw w>-

 ʽ 

ʚw w>
. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʧʝʢʪʨʘʣʴʥʫ ʬʫʥʢʮʽʶ ()S w

 ʨʦʟʢʣʘʜʝʤʦ ʚ 

ʨʷʜ ʌʫʨôʻ. ʇʝʨʽʦʜʦʤ ʧʦ ʘʨʛʫʤʝʥʪʫ w ʬʫʥʢʮʽʾ, ʱʦ ʨʦʟʢʣʘʜʘʻʪʴʩʷ, 

ʻ ʚʝʣʠʯʠʥʘ 
2 ʚw : 

()
1 1

.
2 2

ʚ

jn
jn t

n n

n n

s t A e A e

p¤ ¤ W
WW

=-¤ =-¤

= =ä ä
 

ʂʦʝʬʽʮʽʻʥʪ ʨʦʟʢʣʘʜʝʥʥʷ nA
: 

() ()
2

22 1
.

2

ʚ ʚ
ʚ

ʚ

ʚ ʚ

jn
jn

n ʚ ʚ

ʚ ʚ

A S e d S e d

p
wpw w ww

w

w w

w w w w
w w

-
-

- -

= =ñ ñ
 (3.40) 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʧʨʘʚʠʭ ʯʘʩʪʠʥ ʚʠʨʘʟʽʚ (3.39) ʽ (3.40) ʚʠʜʥʦ, ʱʦ  

( )
2

2 ,n

ʚ ʚ

A S n t S n t
p p

w w

å õ
= - = D Ö - Dæ ö

ç ÷  

ʜʝ ʚ

t
p

w
D =

. 

ʉʧʝʢʪʨʘʣʴʥʘʷ ʬʫʥʢʮʽʷ ()S w
 ʫʷʚʠʤʦ ʫ ʚʠʛʣʷʜʽ: 

() ( ) ( ) .n nj t j t

n n

S t S n t e t S n t e
w ww

¤ ¤
D - D

=-¤ =-¤

=D - D =D Dä ä
  (3.41) 



90 

ʇʽʜʩʪʘʚʣʷʶʯʠ (3.41) ʫ (3.39), ʟʤʽʥʶʶʯʠ ʧʦʨʷʜʦʢ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʽ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʪʘ ʧʽʜʨʘʭʦʚʫʶʯʠ ʽʥʪʝʛʨʘʣʠ, 

ʦʪʨʠʤʫʻʤʦ  

() ( ) ( )
( )

( )

sin1
.

2

ʚ

ʚ

ʚjn t j t

n

t n tt
s t t S n t e e d S n t

t n t

w

w w

w

w
w

p p

- D

-

- DD
= D D = D Ö

- D
ä äñ

 

ʆʩʪʘʪʦʯʥʦ ʤʘʻʤʦ  

() ( )
( )

( )

sin ʚ

n ʚ

t n t
s t S n t

t n t

w

w

¤

=-¤

- D
= D

- D
ä

   (3.42) 

ʆʪʨʠʤʘʥʫ ʬʦʨʤʫʣʫ (3.42) ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʨʷʜ 

() ()i is t a c t=ä  ʧʦ ʬʫʥʢʮʽʷʭ 

()
( )

( )

sinsin ʚn
n

n ʚ

t h tx
c t

x t h t

w

w

- D
= =

- D
 

ʌʫʥʢʮʽʷ () 1nc t =
 ʧʨʠ 

2

ʚ

t k
p

w
=

 ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʚ ʽʥʰʽ 

ʤʦʤʝʥʪʠ, ʢʨʘʪʥʽ 
1 2 ʚf . ʊʦʤʫ ʚ ʤʦʤʝʥʪʠ 

1

2
n

ʚ

t n
f

=

 ʫ ʩʫʤʽ (3.42) 

ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʠʥ ʯʣʝʥ, ʱʦ ʜʦʨʽʚʥʶʻ ʤʠʪʪʻʚʦʤʫ ʟʥʘʯʝʥʥʶ ()s t
 ʚ 

ʤʦʤʝʥʪ ʯʘʩʫ, ʱʦ ʨʦʟʛʷʜʘʻʪʴʩʷ, kt . ʇʨʦʪʝ ʨʷʜ (3.42) ʦʧʠʩʫʻ 

ʢʦʣʠʚʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 

ʆʪʞʝ, ʢʦʣʠʚʘʥʥʷ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ ʯʘʩʪʦʪ ʚʠʱʝ ʚf , 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʚʦʾʤʠ ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʷʢʽ ʚʽʜʣʽʯʝʥʽ ʯʝʨʝʟ 

ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ 

1
.

2ʚ ʚ

t
f

p

w
D = =

 

ʇʨʦʩʪʦʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʷʜʫ 

ʂʦʪʝʣʴʥʠʢʦʚʘ ʻ ʡʦʛʦ ʚʝʣʠʢʦʶ ʧʝʨʝʚʘʛʦʶ. 

ʗʢʱʦ ()s t
 ð ʽʤʧʫʣʴʩʥʝ ʢʦʣʠʚʘʥʥʷ, ʪʦ ʚʦʥʦ ʤʦʞʝ ʤʘʪʠ 

ʦʙʤʝʞʝʥʫ ʩʧʝʢʪʨʘʣʴʥʫ ʬʫʥʢʮʽʶ. ʇʨʦʪʝ, ʷʢʱʦ ʦʩʪʘʥʥʷ ʫʙʫʚʘʻ ʧʨʠ 

w°¤ ʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦ, ʪʦ, ʚʽʜʢʠʜʘʶʯʠ ʾʾ Ăʭʚʦʩʪʠò, ʨʷʜʦʤ 
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(3.42) ʧʨʠʙʣʠʟʥʦ ʤʦʞʥʘ ʧʝʨʝʜʘʪʠ ʪʘʢʦʞ ʽʤʧʫʣʴʩʥʝ ʢʦʣʠʚʘʥʥʷ 

ʟʘʜʘʥʦʾ ʪʨʠʚʘʣʦʩʪʽ. ʊʦʤʫ ʱʦ ʧʨʠ ʮʴʦʤʫ ʜʦʩʪʘʪʥʴʦ 
Tk

t
=
D  

ʚʽʜʣʽʢʽʚ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ, ʪʦ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʢʦʣʠʚʘʥʥʷ ʟ 

ʦʙʤʝʞʝʥʦʶ ʩʧʝʢʪʨʘʣʴʥʦʶ ʬʫʥʢʮʽʻʶ ʽ ʪʨʠʚʘʣʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

2 ʚ

T
k f T

t
= =
D  ʩʚʦʾʭ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʴ. ʎʽ ʤʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʽʥʦʜʽ 

ʥʘʟʠʚʘʶʪʴ ʯʠʩʣʦʤ ʩʪʝʧʽʥʽʚ ʩʚʦʙʦʜʠ ʢʦʣʠʚʘʥʥʷ ()s t
. 

ɿʘʤʽʥʘ ʢʦʣʠʚʘʥʥʷ ʟ ʦʙʤʝʞʝʥʠʤ ʩʧʝʢʪʨʦʤ ʤʠʪʪʻʚʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ, ʚʟʷʪʠʤʠ ʯʝʨʝʟ ʽʥʪʝʨʚʘʣ 

1

2 ʚf , ʬʽʟʠʯʥʦ ʟʨʦʟʫʤʽʣʦ, ʪʦʤʫ 

ʱʦ ʦʙʤʝʞʝʥʽʩʪʴ ʩʧʝʢʪʨʘ (ʚʽʜʩʫʪʥʽʩʪʴ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʜʫʞʝ ʰʚʠʜʢʦ 

ʟʤʽʥʶʶʪʴʩʷ) ʦʟʥʘʯʘʻ, ʱʦ ʟʘ ʯʘʩ ʤʽʞ ʚʽʜʣʽʢʘʤʠ ʢʦʣʠʚʘʥʥʷ ʥʝ ʤʦʞʝ 

ʽʩʪʦʪʥʦ ʟʤʽʥʠʪʠʩʷ.  

3.5. ʈʘʜʽʦʩʠʛʥʘʣʠ 

ɿʘʛʘʣʴʥʽ ʚʠʟʥʘʯʝʥʥʷ. ɺ ʪʝʦʨʽʾ ʩʠʛʥʘʣʽʚ ʨʦʟʛʣʷʜʘʶʪʴ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ ʟ ʥʝʩʫʯʦʶ ʯʘʩʪʦʪʦʶ 0w, ʜʣʷ ʷʢʠʭ 

ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ 0 ʚw>>W
, ʜʝ ʚW  ï ʥʘʡʚʠʱʘ ʯʘʩʪʦʪʘ ʩʧʝʢʪʨʘ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʢʦʪʨʝ ʧʝʨʝʜʘʻʪʴʩʷ. 

ʊʦʤʫ ʙʫʜʴ-ʷʢʠʡ ʨʘʜʽʦʩʠʛʥʘʣ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ 

Ăʚʫʟʴʢʦʩʤʫʛʦʚʠʡò ʧʨʦʮʝʩ, ʥʘʚʽʪʴ ʧʨʠ ʧʝʨʝʜʘʯʽ Ăʰʠʨʦʢʦʩʤʫʛʦʚʠʭò 

ʧʦʚʽʜʦʤʣʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʩʧʝʢʪʨ ʧʨʦʤʦʚʠ ʘʙʦ ʤʫʟʠʢʠ: 

30 50 ɻʮʤiʥF = ·
, 

3000 10000 ɻʮʤʘʢʩF = ·
, ʪʦʤʫ ʜʣʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

( )02000ʤ 150 ʢɻʮfl= =
 ʤʘʻʤʦ ʦʮʽʥʢʫ ʚʽʜʥʦʰʝʥʥʷ 0 0,06.ʤʘʢʩF f º

 

ɼʣʷ 15 20 ʄɻʮf = ·  ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʻ ʩʦʪʠʭ 

ʜʦʣʝʡ ʚʽʜʩʦʪʢʘ. ʋ ʪʝʣʝʙʘʯʝʥʥʽ ʩʧʝʢʪʨ ʯʘʩʪʦʪ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʩʢʣʘʜʘʻ 5 6,5 ʄɻʮ,fD = ·  0 050 60 ʄɻʮ, / 0,10.ʤʘʢʩf F f= · ¢
 

ɿʘʧʠʰʝʤʦ ʨʘʜʽʦʩʠʛʥʘʣ ʫ ʩʘʤʦʤʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ: 

() () () () ()0cos cos .a t A t t t A t tw q yè ø= + =ê ú  
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ʗʢʱʦ 

const

const

A

q

= û
ü

= ý, ʪʦ ()a t
 ʥʝ ʥʝʩʝ ʥʽʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʻ 

ʧʨʦʩʪʠʤ ʛʘʨʤʦʥʽʯʥʠʤ ʢʦʣʠʚʘʥʥʷʤ. 

ʇʨʠ 

()

()

Var

Var

A t

tq

û= î
ü

= îý, ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʜʫʣʷʮʽʷ ʟ ʤʝʪʦʶ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʢʦʣʠʚʘʥʥʷ ʩʪʘʻ ʤʦʜʫʣʴʦʚʘʥʠʤ. 

ʄʦʜʫʣʷʮʽʻʶ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ ʦʜʥʠʤ ʘʙʦ 

ʜʝʢʽʣʴʢʦʤʘ ʧʘʨʘ-ʤʝʪʨʘʤʠ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʢʦʣʠʚʘʥʥʷ, ʧʨʠʯʦʤʫ: 

¶ () VarA t =
 ʚʽʜʧʦʚʽʜʘʻ ʘʤʧʣʽʪʫʜʥʽʡ ʤʦʜʫʣʷʮʽʾ (ɸʄ); 

¶ () Vartq =
 ʚʽʜʧʦʚʽʜʘʻ ʢʫʪʦʚʽʡ ʤʦʜʫʣʷʮʽʾ. 

2 ʂʫʪʦʚʘ ʤʦʜʫʣʷʮʽʷ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʯʘʩʪʦʪʥʫ (ʏʄ) ʽ 

ʬʘʟʦʚʫ (ʌʄ). 

ʄʦʜʫʣʴʦʚʘʥʝ ʢʦʣʠʚʘʥʥʷ ʤʘʻ ʩʧʝʢʪʨ, ʩʪʨʫʢʪʫʨʘ ʷʢʦʛʦ 

ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʩʧʝʢʪʨʘ ʧʝʨʝʜʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʪʘʢ ʽ ʚʽʜ ʚʠʜʫ 

ʤʦʜʫʣʷʮʽʾ. ʏʝʨʝʟ ʪʝ, ʱʦ 0f fD <
, ʪʦ ʚʚʘʞʘʶʪʴ ʬʫʥʢʮʽʾ ()A t

 ʽ ()tq  

ð ʧʦʚʽʣʴʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʯʘʩʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ 

()A t
 ʽ ()tq  ʟʘ ʦʜʠʥ ʧʝʨʽʦʜ 0T

 ʥʝʩʫʯʦʛʦ ʢʦʣʠʚʘʥʥʷ ʤʘʣʘ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʠʥʠʮʝʶ.  

ɺʽʜʥʦʩʥʫ ʟʤʽʥʫ ʘʤʧʣʽʪʫʜʠ ʫʷʚʠʤʦ ʫ ʚʠʛʣʷʜʽ 

0

0

1 2TdA dA

dt A dt A

p

w
= Ö

 

ʋʤʦʚʘ ʧʦʚʽʣʴʥʦʩʪʽ ʬʫʥʢʮʽʾ ()A t
: 

0

2 1
1

dA

dt A

p

w
<<

 ʘʙʦ 

01

2

dA

dt A

w

p
<<

   (3.43) 

ʏʝʨʝʟ ʪʝ, ʱʦ () 0tw w=
, ʫʤʦʚʘ ʧʦʚʽʣʴʥʦʩʪʽ ʬʫʥʢʮʽʾ ()tq : 

2
2

02

1

2

d

dt

q
w
p

<<

    (3.44) 
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ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʥʝʨʽʚʥʦʩʪʽ (3.43) ʽ (3.44) 

ʟʚʠʯʘʡʥʦ ʚʠʢʦʥʫʶʪʴʩʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʜʽ 

ʤʦʜʫʣʷʮʽʾ ʧʘʨʘʤʝʪʨʠ ʨʘʜʽʦʩʠʛʥʘʣʫ ð ʘʤʧʣʽʪʫʜʘ, ʬʘʟʘ, ʯʘʩʪʦʪʘ ð 

ʟʤʽʥʶʶʪʴʩʷ ʥʘʩʪʽʣʴʢʠ ʧʦʚʽʣʴʥʦ, ʱʦ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʧʝʨʽʦʜʫ 

ʢʦʣʠʚʘʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʠʥʫʩʦʾʜʘʣʴʥʠʤ. 

ʈʘʜʽʦʩʠʛʥʘʣʠ ʟ ʘʤʧʣʽʪʫʜʥʦʶ ʤʦʜʫʣʷʮʽʻʶ. ʈʘʜʽʦʩʠʛʥʘʣ ʟ 

ʘʤʧʣʽʪʫʜʥʦʶ ʤʦʜʫʣʷʮʽʻʶ ʤʦʞʥʘ ʫʷʚʠʪʠ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

() () ( )0 0cosa t A t tw q= +
, 

ɺ ʮʴʦʤʫ ʚʠʨʘʟʽ ()A t
 ð ʦʛʠʥʘʶʯʘ ʤʦʜʫʣʴʦʚʘʥʦʛʦ ʢʦʣʠʚʘʥʥʷ, 

ʭʘʨʘʢʪʝʨ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʛʣʷʜʦʤ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ 

ʧʝʨʝʜʘʻʪʴʩʷ. 

ɸʤʧʣʽʪʫʜʥʘ ʤʦʜʫʣʷʮʽʷ ï ʮʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʽ ʜʫʞʝ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʩʧʦʩʽʙ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʝ ʢʦʣʠʚʘʥʥʷ. ʇʨʠ ʘʤʧʣʽʪʫʜʥʽʡ ʤʦʜʫʣʷʮʽʾ ʦʛʠʥʘʶʯʘ 

ʘʤʧʣʽʪʫʜ ʥʝʩʫʯʦʛʦ ʢʦʣʠʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʧʦ ʟʘʢʦʥʫ, ʱʦ ʩʧʽʚʧʘʜʘʻ 

ʟ ʟʤʽʥʦʶ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʢʦʪʨʝ ʧʝʨʝʜʘʻʪʴʩʷ, ʘ ʯʘʩʪʦʪʘ ʪʘ ʧʦʯʘʪʢʦʚʘ 

ʬʘʟʘ ʢʦʣʠʚʘʥʥʷ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʧʦʩʪʽʡʥʠʤʠ. 

 

 

 

 
 

ʘ ʙ 
 

ʈʠʩ. 3.4. ʄʦʜʫʣʶʶʯʠʡ ʩʠʛʥʘʣ (ʘ) ʪʘ ʤʦʜʫʣʴʦʚʘʥʝ ʧʦ ʘʤʧʣʽʪʫʜʽ 

ʢʦʣʠʚʘʥʥʷ (ʙ) 

ʇʨʠ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʢʦʣʠʚʘʥʥʽ (ʨʠʩ. 3.4, ʘ) ʤʦʜʫʣʴʦʚʘʥʝ 

ʢʦʣʠʚʘʥʥʷ ʤʘʻ ʚʠʛʣʷʜ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ.3.4, ʙ. ʆʛʠʥʘʶʯʘ ()A t
 

ʟʤʽʥʶʻʪʴʩʷ ʧʦ ʟʘʢʦʥʫ, ʱʦ ʚʽʜʪʚʦʨʶʻ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʅʘʡʙʽʣʴʰʘ 

ʟʤʽʥʘ ()A t
 Ăʚʥʠʟò ʥʝ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʝ ʘʤʧʣʽʪʫʜʠ ʥʝʩʫʯʦʛʦ 
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ʢʦʣʠʚʘʥʥʷ 0A
. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʛʣʠʙʠʥʘ ʤʦʜʫʣʷʮʽʾ ʘʤʧʣʽʪʫʜʠ ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 100%. 

ʇʨʠ ʪʦʥʘʣʴʥʽʡ ʤʦʜʫʣʷʮʽʾ, ʢʦʣʠ ʤʦʜʫʣʶʶʯʘ ʬʫʥʢʮʽʷ ()s t
 ʻ 

ʛʘʨʤʦʥʽʯʥʠʤ ʢʦʣʠʚʘʥʥʷʤ: 

() ( )0 coss t S t g= W +
, 

ʜʝ 0
S

 ð ʘʤʧʣʽʪʫʜʘ ʤʦʜʫʣʶʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ, ʦʛʠʥʘʶʯʘ 

ʤʦʜʫʣʴʦʚʘʥʦʛʦ ʢʦʣʠʚʘʥʥʷ 

() () ( )0 0 cosmA t A ks t A A t g= + = +D W +
, 

ʜʝ W ð ʯʘʩʪʦʪʘ ʤʦʜʫʣʶʶʯʦʛʦ ʩʠʛʥʘʣʫ, g ð ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ 

ʦʛʠʥʘʶʯʦʾ, k  ð ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, 0mA kSD =
 ð 

ʘʤʧʣʽʪʫʜʘ ʟʤʽʥʠ ʦʛʠʥʘʶʯʦʾ, 0 0const, const;a q= =
  

ʆʩʪʘʪʦʯʥʦ ʦʜʝʨʞʠʤʦ 

() ( ) ( )0 0 01 cos cosa t A M t tl w qè ø= + W + +ê ú , 

ʜʝ 0

mA
M

A

D
=

 ð ʢʦʝʬʽʮʽʻʥʪ ʤʦʜʫʣʷʮʽʾ. 

ɸʤʧʣʽʪʫʜʘ ʟʤʽʥʶʻʪʴʩʷ ʚ ʛʨʘʥʠʮʷʭ ʚʽʜ ( )min 0 1 ,A A M= -
 ʜʦ 

( )max 0 1A A M= +
. 

ʉʝʨʝʜʥʷ ʧʦʪʫʞʥʽʩʪʴ ʟʘ ʧʝʨʽʦʜ ʤʦʜʫʣʷʮʽʾ 

() ( ) ( )
22 2 2 2

0 01 cos 1 0,5A t A M t A Mgè ø= + W + = +ê ú . 

ʏʘʩʪʦʪʥʠʡ ʩʧʝʢʪʨ ʘʤʧʣʽʪʫʜʥʦ-ʤʦʜʫʣʴʚʘʥʦʛʦ ʩʠʛʥʘʣʫ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘ ɸʄ ʩʠʛʥʘʣʫ ʚʠʢʦʨʠʩʪʘʻʤʦ ʚʠʨʘʟ ʜʣʷ 

ʤʦʜʫʣʴʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ 

() ( ) ( )0 0 01 cos cos ,a t A M t tg w qè ø= + W + +ê ú  

ʜʝ 
() ( )0 1 cosA t A M t gè ø= + W +ê ú ð ʟʤʽʥʠ ʘʤʧʣʽʪʫʜʠ, ʧʨʠ 

ʪʦʥʘʣʴʥʽʡ (ʛʘʨʤʦʥʽʯʥʽʡ) ʤʦʜʫʣʷʮʽʾ. 

ʇʝʨʝʪʚʦʨʠʤʦ ʚʠʨʘʟ ʜʣʷ ()a t
: 
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() ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

0 0 0 0 0 0

0 0 0

cos cos cos cos cos

cos cos ,
2 2

a t A t M t M t t

M M
t t

w q g w q g w q

w q g w q g

è ø= + + W + + W + + =ê ú

è ø è ø= +W + + + -W + -ê ú ê ú
 

() ( ) ( )0
0 0 0 0 0cos cos ,

2

MA
a t A t tw q w q gè ø= + + -W + -ê ú

 

() ( ) ( ) ( )( )0 0
0 0 0 0 0 0 0cos cos cos .

2 2

MA MA
a t A t t t t tw q w q g w q gè øè ø= + + + +W + + + - W +ê ú ê ú 

ʋ ʚʠʧʘʜʢʫ 0tW =  ʽ 0g=  ʨʽʚʥʷʥʥʷ ʦʛʠʥʘʶʯʦʾ ʙʫʜʝ ʤʘʪʠ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

() ( )0 1 cosA t A M t= + W
. 

ʉʧʝʢʪʨ ʩʠʛʥʘʣʫ ʧʨʠ ʪʦʥʘʣʴʥʽʡ ʤʦʜʫʣʷʮʽʾ ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 

3.5. 

ʐʠʨʠʥʘ ʩʧʝʢʪʨʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ ʧʦʜʚʦʻʥʽʡ 

ʯʘʩʪʦʪʽ ʤʦʜʫʣʷʮʽʾ. 

ʇʨʠ ʤʦʜʫʣʷʮʽʾ ʜʚʦʤʘ ʛʘʨʤʦʥʽʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ 2W 

() 1 1 2 2cos coss t S t S t= W + W
 

ʤʦʞʥʘ ʧʦʢʘʟʘʪʠ, ʱʦ ʤʦʜʫʣʴʦʚʘʥʠʡ ʩʠʛʥʘʣ 

 

ʈʠʩ. 3.5. ʉʧʝʢʪʨ ʩʠʛʥʘʣʫ ʧʨʠ ʪʦʥʘʣʴʥʽʡ ʤʦʜʫʣʷʮʽʾ 

() ( ) ( )

( ) ( )

1 0 1 0
0 1 1 0 0 1

2 0 2 0
0 2 0 2

cos cos cos
2 2

cos cos .
2 2

M A M A
a t A t t t

M A M A
t t

w w

w w

= W + W + + -W +

+ +W + -W
 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ n  ʛʘʨʤʦʥʽʯʥʠʭ 

ʢʦʣʠʚʘʥʴ ʟ ʘʤʧʣʽʪʫʜʘʤʠ 1 2,  ,  ,  nS S S
 

() ( )
1

cos
N

k k k

k

s t S t l
=

= W +ä
; 
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() ( ) ( )0 0 0

1

1 cos cos
N

k k k

k

a t A M t tl w q
=

è ø
= + W + +é ù
ê ú
ä

, 

ʜʝ 1 2,  ,  ,  nM M M
 ð ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʜʫʣʷʮʽʾ, ʱʦ 

ʧʨʦʧʦʨʮʽʡʥʽ ʘʤʧʣʽʪʫʜʘʤ 1 2,  ,  ,  nS S S
. 

 

 

 

 
ʘ ʙ  

ʈʠʩ. 3.6. ʉʧʝʢʪʨ ʧʝʨʽʦʜʠʯʥʦʛʦ ʤʦʜʫʣʶʶʯʦʛʦ ʩʠʛʥʘʣʫ (ʘ) ʪʘ 

ʩʧʝʢʪʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ɸʄ ʩʠʛʥʘʣʫ (ʙ) 

ʅʘ ʨʠʩ. 3.6 ʧʨʠʚʝʜʝʥʠʡ ɸʄ ʩʠʛʥʘʣ ʧʨʠ ʩʢʣʘʜʥʦʤʫ ʩʧʝʢʪʨʽ 

ʧʝʨʽʦʜʠʯʥʦʾ ʤʦʜʫʣʶʶʯʦʾ ʬʫʥʢʮʽʾ. ɺʽʥ ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʚʠʨʘʟʦʤ, ʦʪʨʠʤʘʥʠʤ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ: 

 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʜʘʚʘʻʤʠʡ ʩʠʛʥʘʣ  ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʽʦʜʠʯʥʠʡ, ʘ ʡʦʛʦ ʩʧʝʢʪʨ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ 

ʜʠʩʢʨʝʪʥʠʡ. ʍʘʡ ʤʦʜʫʣʴʦʚʘʥʠʡ ʩʠʛʥʘʣ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

. 

3 ʊʦʜʽ ʩʧʝʢʪʨ ʥʝʩʫʯʦʾ ʯʘʩʪʦʪʠ: 

, 

ʘ ʩʧʝʢʪʨ ʚʩʴʦʛʦ ɸʄ ʩʠʛʥʘʣʫ: 

 


















































































































































































































































































































































































































































































































































































































































































































































































































