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ʇʨʝʜʠʩʣʦʚʠʝ 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʤʘʪʝʤʘʪʠʟʘʮʠʷ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʳʜʚʠʥʫʪʳʭ 

ʛʠʧʦʪʝʟ, ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʦʨʦʢ, ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ï ʝʝ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʪʘʢʦʛʦ 

ʤʝʪʦʜʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʥʝ ʥʘʰʝʣ ʙʳ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʘʫʢʝ ʠ ʙʠʟʥʝʩʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʦʙʲʝʢʪʠʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ: 

¶ ʩʠʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʚʚʠʜʫ ʚʣʠʷʥʠʷ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʥʝʫʧʨʘʚʣʷʝʤʳʭ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ; 

¶ ʧʨʦʙʣʝʤʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʳʙʦʨʦʢ (ʧʣʘʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ) ʪʨʝʙʫʝʤʦʛʦ 

ʦʙʲʝʤʘ ʠ ʩʪʨʫʢʪʫʨʳ; 

¶ ʚʣʠʷʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ; 

¶ ʠʟʤʝʨʝʥʠʝ ʤʥʦʛʠʭ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʰʢʘʣ 

(ʦʙʳʯʥʦ ï ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʦʨʷʜʢʘ); 

¶ ʪʨʫʜʥʦʩʪʠ ʚ ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʥʠʢʘʤʠ, ʥʝ 

ʠʤʝʶʱʠʤʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʥʠʤʘʶʪ ʧʨʦʯʥʳʝ ʧʦʟʠʮʠʠ ʚ ʘʨʩʝʥʘʣʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʤʝʜʠʮʠʥʝ ʠ ʩʪʦʤʘʪʦʣʦʛʠʠ 

ʧʨʠʦʙʨʝʣʦ ʪʘʢʦʡ ʨʘʟʤʘʭ, ʯʪʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʥʘʫʯʥʫʶ ʜʠʩʮʠʧʣʠʥʫ, 

ʥʘʟʳʚʘʝʤʫʶ ʙʠʦʤʝʪʨʠʢʦʡ, ʘ ʚ ʵʢʦʥʦʤʠʢʝ ï ʵʢʦʥʦʤʝʪʨʠʝʡ. 

ʅʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʚʦʧʨʦʩʦʚ 

ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦ ʨʷʜʫ ʢʨʠʪʝʨʠʝʚ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ) ʧʨʦʮʝʩʩʦʚ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ 

ʩʳʨʴʷ, ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘʩʪʨʦʡʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʡ. 
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ɺʘʞʥʫʶ ʨʦʣʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʳʧʦʣʥʷʶʪ ʠ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʜʫʢʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʚʠʜʘ, ʪʝʥʜʝʥʮʠʠ ʟʘʤʝʥʳ ʦʜʥʠʭ ʧʦʢʦʣʝʥʠʡ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʟʜʝʣʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ (ʠʣʠ ʜʨʫʛʠʭ ʪʦʚʘʨʦʚ) ʜʨʫʛʠʤʠ, ʦʧʪʠʤʘʣʴʥʫʶ ʪʘʢʪʠʢʫ ʧʨʦʜʚʠʞʝʥʠʷ ʠʭ ʥʘ 

ʨʳʥʦʢ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʉʦʟʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʥʘʢʘʧʣʠʚʘʶʱʠʭ 

ʠʥʬʦʨʤʘʮʠʶ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ 

ʝʝ ʦʙʨʘʙʦʪʢʠ. ʏʨʝʟʚʳʯʘʡʥʘʷ ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʤʝʜʠʮʠʥʦʡ, ʠ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʨʳʥʢʝ, ʪʨʝʙʫʝʪ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɺʩʝ ʵʪʦ ʙʳʣʦ ʙʳ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʆʜʥʘʢʦ ʧʦʩʦʙʠʡ, ʧʦʤʦʛʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʶ (ʩʧʝʮʠʘʣʠʩʪʫ), ʥʘ ʧʨʘʢʪʠʢʝ 

ʘʜʝʢʚʘʪʥʦ ʠ ʢʦʨʨʝʢʪʥʦ ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʝʛʦʜʥʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ʉʠʪʫʘʮʠʷ ʦʩʣʦʞʥʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʫʢʦʚʦʜʠʪʝʣʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʠʨʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʜʦʙʠʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʠʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʯʝʪʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʳʥʢʘ. 
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1. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ) 

1.1. ʆʨʛʘʥʠʟʘʮʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ 

ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʫʶ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʟʚʝʥʦʤ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ. 

ʅʘ ʜʦʣʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʥʠʭ, ʧʨʠʭʦʜʠʪʴʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʦʙʲʝʤʘ ʦʢʘʟʳʚʘʝʤʦʡ ʠʤʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʚʟʨʦʩʣʦʤʫ ʠ ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʦʢʘʟʳʚʘʶʪ ʚ ʨʷʜʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʚʠʜʝ ʘʤʙʫʣʘʪʦʨʥʦʡ ʧʦʤʦʱʠ ʠ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʦʥʮʝʧʮʠʝʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

(ʃʝʦʥʪʴʝʚ ɺ.ʂ., ʐʝʩʪʘʢʦʚ ɺ.ʊ., 1991) ʠ ʝʝ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ, ʛʦʩʫʜʘʨʩʪʚʦ ʧʦ-

ʧʨʝʞʥʝʤʫ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʦʩʥʦʚʥʦʝ ʙʨʝʤʷ ʨʘʩʭʦʜʦʚ ʧʦ ʦʢʘʟʘʥʠʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʚʟʨʦʩʣʦʤʫ ʠ ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʚ ʨʘʤʢʘʭ ʙʘʟʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʨʳ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʠʥʷʪʳ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʣʠʮ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʥʠʟʢʠʤʠ ʜʦʭʦʜʘʤʠ. (ʨʘʟʚʠʪʠʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ). 

ɺʠʜʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʧʦʜʯʠʥʝʥʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʌʝʜʝʨʘʣʴʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ 

2. ʇʦʜʯʠʥʝʥʠʷ ʩʫʙʲʝʢʪʘ ʬʝʜʝʨʘʮʠʠ 

3. ʄʫʥʠʮʠʧʘʣʴʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ 

ʥʘʩʝʣʝʥʠʶ: 

1. ʂʨʫʧʥʳʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʣʠʥʠʢʠ (ʠʥʩʪʠʪʫʪʳ, ʮʝʥʪʨʳ, ʙʦʣʴʥʠʮʳ, 

ʩʪʘʮʠʦʥʘʨʳ) ï ʣʝʯʝʙʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʜʣʷ ʦʢʘʟʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʚʢʣʶʯʘʷ ʩʪʘʮʠʦʥʘʨʥʫʶ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ 

(ʦʙʣʘʩʪʥʦʛʦ ʠʣʠ ʢʨʘʝʚʦʛʦ ʟʥʘʯʝʥʠʷ). 

2. ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʚʟʨʦʩʣʳʝ ʠ ʜʝʪʩʢʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʠʢʣʠʥʠʢʠ 

(ʙʶʜʞʝʪʥʳʝ ʠ ʭʦʟʨʘʩʯʝʪʥʳʝ) ï ʣʝʯʝʙʥʳʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʜʣʷ ʦʢʘʟʘʥʠʷ 
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ʚʩʝʭ ʚʠʜʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʢʨʦʤʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. 

ʇʦʣʠʢʣʠʥʠʢʘ ï ʦʩʥʦʚʥʦʡ ʚʠʜ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʣʝʯʝʙʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʨʘʡʦʥʥʘʷ, 

ʛʦʨʦʜʩʢʘʷ, ʦʙʣʘʩʪʥʘʷ) ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʣʠʢʣʠʥʠʢ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʫʞʜʘʝʤʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ: 

¶ ʧʦ ʫʨʦʚʥʶ ʦʙʩʣʫʞʠʚʘʥʠʷ: ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ, ʢʨʘʝʚʳʝ, ʦʙʣʘʩʪʥʳʝ; ʛʦʨʦʜʩʢʠʝ, 

ʨʘʡʦʥʥʳʝ; 

¶ ʧʦ ʧʦʜʯʠʥʝʥʥʦʩʪʠ: ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ, ʚʝʜʦʤʩʪʚʝʥʥʳʝ; 

¶ ʧʦ ʠʩʪʦʯʥʠʢʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ: ʙʶʜʞʝʪʥʳʝ, ʭʦʟʨʘʩʯʝʪʥʳʝ; 

¶ ʧʦ ʢʘʪʝʛʦʨʠʷʤ: ʚʳʜʝʣʷʶʪ 5 ʢʘʪʝʛʦʨʠʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʧʦʣʠʢʣʠʥʠʢʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʧʦʩʝʱʝʥʠʡ ʚ 

ʩʤʝʥʫ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʨʘʯʝʙʥʳʭ ʜʦʣʞʥʦʩʪʝʡ; 

¶ ʧʦ ʬʦʨʤʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ. 

3. ʃʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʦʪʜʝʣʝʥʠʷ (ʢʘʙʠʥʝʪʳ) (ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ (ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʝ) ʧʦʣʠʢʣʠʥʠʢʠ, ʚ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʳʝ ʯʘʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʝʜʦʤʩʪʚ ʠ ʩʣʫʞʙ. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʪʜʝʣʝʥʠʷ ï 

ʩʪʨʫʢʪʫʨʥʘʷ ʝʜʠʥʠʮʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʠ ʠʣʠ ʧʦʣʠʢʣʠʥʠʢʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʘʷ 

ʜʣʷ ʦʢʘʟʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʩʚʦʝʛʦ ʧʨʦʬʠʣʷ. ʄʦʛʫʪ ʚʭʦʜʠʪʴ ʚ 

ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʝ ʙʦʣʴʥʠʮʳ ʠ ʛʦʩʧʠʪʘʣʷ, ʠʥʦʛʜʘ ʨʘʙʦʪʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

4. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ ʚ ʙʦʣʴʥʠʮʘʭ, ʞʝʥʩʢʠʭ ʢʦʥʩʫʣʴʪʘʮʠʷʭ, 

ʜʠʩʧʘʥʩʝʨʘʭ, ʚ ʰʢʦʣʘʭ ʠ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʚ ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠ ʪ.ʜ. 

ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʥʘʙʦʨʫ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʥʘʩʝʣʝʥʠʶ: 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ, ʭʠʨʫʨʛʠʯʝʩʢʫʶ, ʦʨʪʦʧʝʜʠʯʝʩʢʫʶ ʠ ʦʨʪʦʜʦʥʪʠʯʝʩʢʫʶ, ʘ ʪʘʢʞʝ 

ʥʘʣʠʯʠʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʪʯʝʪʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʠ ʵʢʩʪʨʝʥʥʫʶ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʝ ʠʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʇʨʦʪʝʟʠʨʦʚʘʥʠʝ ʟʫʙʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʘʤʙʫʣʘʪʦʨʥʦʤ ʫʯʨʝʞʜʝʥʠʠ, ʛʜʝ ʠʤʝʝʪʩʷ 

ʟʫʙʦʧʨʦʪʝʟʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ. 
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ɺʠʜʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʦʪʜʝʣʝʥʠʡ, ʠʤʝʶʱʠʭʩʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ: 

ï ʨʝʛʠʩʪʨʘʪʫʨʘ (ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʦʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʜʘʯʝʡ ʪʘʣʦʥʦʚ ʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘʧʠʩʴʶ ʥʘ ʧʨʠʝʤ; 

ʦʬʦʨʤʣʝʥʠʝ, ʧʦʜʙʦʨ ʠ ʭʨʘʥʝʥʠʝ ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ); 

ï ʢʘʙʠʥʝʪ ʧʝʨʚʠʯʥʦʛʦ ʦʩʤʦʪʨʘ; 

ï ʢʘʙʠʥʝʪ ʥʝʦʪʣʦʞʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ; 

ï ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ï ʣʝʯʝʥʠʝ ʢʘʨʠʝʩʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ, ʥʝʢʘʨʠʦʟʥʳʭ 

ʧʦʨʘʞʝʥʠʡ, ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ, ʘ ʪʘʢʞʝ 

ʥʝʡʨʦʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ; 

ï ʦʨʪʦʧʝʜʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʩ ʟʫʙʦʪʝʭʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ï ʚʩʝ ʚʠʜʳ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ, ʣʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ, ʥʝʨʝʜʢʦ 

ʦʨʪʦʜʦʥʪʠʯʝʩʢʘʷ ʧʦʤʦʱʴ; 

ï ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ï ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ; 

ï ʜʝʪʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ï ʦʢʘʟʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ; 

ï ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ï ʣʝʯʝʥʠʝ ʘʥʦʤʘʣʠʡ ʧʨʠʢʫʩʘ ʠ ʧʦʣʦʞʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʟʫʙʦʚ, ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝʡ ʜʝʪʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ; 

ï ʦʪʜʝʣʝʥʠʝ ʛʠʛʠʝʥʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ï ʦʙʫʯʝʥʠʝ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ï ʦʪʜʝʣʝʥʠʷ ʠ ʢʘʙʠʥʝʪʳ ʧʦ ʦʢʘʟʘʥʠʶ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ (ʧʘʨʦʜʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ, 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʡ ʢʘʙʠʥʝʪ, ʢʘʙʠʥʝʪ ʬʠʟʠʦʪʝʨʘʧʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʢʘʙʠʥʝʪ ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ, ʦʨʪʦʜʦʥʪʠʠ ʠ ʜʨ. ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ). 

ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ ï ʯʘʱʝ ʚʩʝʛʦ ʩʪʨʫʢʪʫʨʥʘʷ ʝʜʠʥʠʮʘ ʦʪʜʝʣʝʥʠʷ, 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʜʥʠʤ ʧʦʤʝʱʝʥʠʝʤ, ʠʥʦʛʜʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʣʝʯʝʙʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʩʤʦʪʨʦʚʳʭ ʢʘʙʠʥʝʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʨʘʯʠ-ʩʪʦʤʘʪʦʣʦʛʠ ʤʦʛʫʪ ʩʘʤʠ ʦʢʘʟʘʪʴ ʥʝʦʪʣʦʞʥʫʶ 

ʧʦʤʦʱʴ ʧʘʮʠʝʥʪʫ, ʥʘʧʨʘʚʠʪʴ ʝʛʦ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠʣʠ ʥʘ ʧʨʠʝʤ ʢ 

ʚʨʘʯʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʪʜʝʣʝʥʠʷ. 

ʇʦʜʚʠʞʥʳʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ ʠ ʚʳʝʟʜʥʳʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʙʨʠʛʘʜʳ ï ʙʨʠʛʘʜʳ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʩʥʘʱʝʥʥʳʝ ʧʝʨʝʜʚʠʞʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
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ʆʢʘʟʳʚʘʶʪ ʧʦʤʦʱʴ ʥʘʩʝʣʝʥʠʶ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ. ʇʨʠʤʝʥʷʶʪʩʷ ʧʨʠ 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʠʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʧʦ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ. ʇʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʙʨʠʛʘʜʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʥʦʚʦʝ ʤʝʩʪʦ. 

ʇʨʠʤʝʨ: ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʚ ʥʝʙʦʣʴʰʠʭ ʧʦʩʝʣʢʘʭ, ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʘʮʠʡ ʚ ʰʢʦʣʘʭ 

ʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʚʳʝʟʜ ʥʘ ʜʦʤ ʢ ʪʷʞʝʣʦʙʦʣʴʥʳʤ. 

ʉʦʩʪʘʚ, ʥʘʙʦʨ ʠ ʤʠʥʠʤʘʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʣʦʞʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 2 ʢ ʉʘʥʇʠʅ 

2.1.3.2630-10 ʠ ʫʪʚʝʨʞʜʝʥʳ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ɻʣʘʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ 

ʚʨʘʯʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 18 ʤʘʷ 2010 ʛ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʤʝʜʠʮʠʥʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ. 

ï ʧʨʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʧʨʠʝʤ ʥʘʩʝʣʝʥʠʷ ʚʝʜʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʠʣʠ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʜʝʣʝʥʠʠ (ʢʘʙʠʥʝʪʝ) ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʦʣʠʢʣʠʥʠʢʠ. 

ï ʧʨʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ ʩʦʟʜʘʶʪʩʷ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʢʘʙʠʥʝʪʳ 

ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠ ʪ.ʜ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʡ ʬʦʨʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʙʦʪʘʶʱʠʭ ʠ ʫʯʘʱʠʭʩʷ, ʧʨʠ ʵʪʦʤ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘ ʤʝʩʪʝ ʠ ʧʦʩʪʦʷʥʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʝʩʥʦʛʦ ʢʦʥʪʘʢʪʘ ʚʨʘʯʘ ʩ 

ʧʘʮʠʝʥʪʦʤ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʩʠʩʪʝʤʘ ʘʧʨʦʙʠʨʫʝʪʩʷ ʚ 

ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʈʌ. ɺ ʩʠʩʪʝʤʝ ʛʦʨʦʜʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʪʨʠ 

ʫʨʦʚʥʷ, ʥʘ ʢʦʪʦʨʳʭ ʦʢʘʟʳʚʘʝʪʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ. 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʪʜʝʣʝʥʠʷ ʚ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ 

ʧʦʣʠʢʣʠʥʠʢʘʭ, ʚ ʎʈɹ; ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ, 

ʰʢʦʣʘʭ. 

ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʠʢʣʠʥʠʢʠ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ, ʣʝʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʩʘʥʘʮʠʝʡ ʧʦʣʦʩʪʠ ʨʪʘ. 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʥʘʩʝʣʝʥʠʶ, 

ʧʨʠʝʤʣʝʤʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʚʩʝʭ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 
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ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ. ʂ ʫʯʨʝʞʜʝʥʠʷʤ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 

ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʚʩʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ ʠ ʦʪʜʝʣʝʥʠʷ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʠʝʤ ʧʦ ʦʢʘʟʘʥʠʶ ʧʦʤʦʱʠ ʧʨʠ ʦʩʥʦʚʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, 

ʧʨʦʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʠʢʣʠʥʠʢʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʛʦʨʦʜʦʚ, ʛʜʝ ʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʧʦ ʦʩʥʦʚʥʳʤ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ: 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʩ ʵʥʜʦʜʦʥʪʠʝʡ, ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ 

ʟʫʙʦʧʨʦʪʝʟʠʨʦʚʘʥʠʶ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʧʦʣʠʢʣʠʥʠʢʘʤʠ, ʛʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʢʘʟʘʥʠʝ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʦʬʠʣʷʤ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ: ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʩ ʵʥʜʦʜʦʥʪʠʝʡ, 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʟʫʙʥʦʤʫ ʧʨʦʪʝʟʠʨʦʚʘʥʠʶ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ï ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠ ʫʯʝʙʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, ʛʜʝ ʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ, 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ, ʣʝʯʝʙʥʫʶ ʧʦʤʦʱʴ ʧʦ ʫʟʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ: ʧʘʨʦʜʦʥʪʦʣʦʛʠʷ, 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ, ʥʝʡʨʦʩʪʦʤʘʪʦʣʦʛʠʠ, ʵʥʜʦʜʦʥʪʠʠ, 

ʩʣʦʞʥʦ-ʯʝʣʶʩʪʥʦʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ, ʦʨʪʦʜʦʥʪʠʷ, ʧʣʘʩʪʠʯʝʩʢʘʷ ʭʠʨʫʨʛʠʷ, ʠʤ-6 

ʧʣʘʥʪʦʣʦʛʠʷ, ʦʥʢʦʩʪʦʤʘʪʦʣʦʛʠʷ 

ʅʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ ʛʦʨʦʜʘ ʠ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʠ ʣʝʯʝʙʥʘʷ ʧʦʤʦʱʴ ʧʦ ʪʘʢʠʤ 

ʫʟʢʠʤ ʨʘʟʜʝʣʘʤ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʢʘʢ ʧʘʨʦʜʦʥʪʦʣʦʛʠʷ, ʵʥʜʦʜʦʥʪʠʷ, ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ, ʩʪʦʤʘʪʦʥʝʚʨʦʣʦʛʠʷ, ʩʣʦʞʥʦʝ ʟʫʙʥʦʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ, 

ʦʥʢʦʩʪʦʤʘʪʦʣʦʛʠʷ ʠ ʪ.ʜ. ʆʩʥʦʚʥʦʡ ʧʦʪʦʢ ʧʘʮʠʝʥʪʦʚ ʥʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ ʜʦʣʞʝʥ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʧʨʘʚʣʝʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʝʡ ʩ 

ʜʘʣʴʥʝʡʰʠʤ ʚʟʷʪʠʝʤ ʥʝʢʦʪʦʨʳʭ ʙʦʣʴʥʳʭ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʥʘ ʜʠʩʧʘʥʩʝʨʥʳʡ ʫʯʝʪ ʠ 

ʥʘʙʣʶʜʝʥʠʷ. ʂ ʫʯʨʝʞʜʝʥʠʷʤ ʵʪʦʛʦ ʫʨʦʚʥʷ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʛʦʨʦʜʩʢʠʝ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʠʢʣʠʥʠʢʠ ʠ ʮʝʥʪʨʳ. 

ʆʙʲʸʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʘʤ ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʦʪ 31.03.2010 
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 ̄201ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʨʷʜʢʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʧʨʠ 

ʪʨʘʚʤʘʭ ʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳè; ʦʪ 7.12.2011 ˉ 1496ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʨʷʜʢʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʧʨʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭè ʠ ʧʨʠʢʘʟʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 13.11.2012 ˉ 910ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʇʦʨʷʜʢʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʩʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠè ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʘʚʠʣʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚʟʨʦʩʣʦʤʫ ʠ 

ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʧʨʠ ʪʨʘʚʤʘʭ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷ 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʳ ʠ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ 

ʆʩʥʦʚʘʤʠ ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʦʪ 22 

ʠʶʣʷ 1993ʛ. ˉ 5487-1 (ʚ ʨʝʜ. ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 24.12.1993 ʛ. ˉ 2288, 

ʌʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʦʪ 02.03.1998 ʛ. ˉ 30-ʌɿ, ʦʪ 20.12.1999 ʛ. ˉ 214-ʌɿ ʠ ʦʪ 

02.12.2000 ʛ. ˉ 139-ʌɿ). 

ʌʦʨʤʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ 

ʈʘʙʦʪʘ ʚʨʘʯʘ ʚ ʦʪʜʝʣʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 2 ʩʤʝʥʳ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʜʥʷ ʩʦʩʪʘʚʣʷʝʪ 6,5 ʯʘʩʦʚ (ʩ ʫʯʝʪʦʤ ʩʘʥʠʪʘʨʥʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʥʦʡ ʠ ʜʨʫʛʦʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ). 
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ʋʯʝʪ ʪʨʫʜʘ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʫʩʣʦʚʥʳʤ 

ʝʜʠʥʠʮʘʤ ʪʨʫʜʦʝʤʢʦʩʪʠ (ʋɽʊ). ɿʘ 1 ʋɽʊ ʧʨʠʥʷʪ ʦʙʲʝʤ ʨʘʙʦʪʳ ʚʨʘʯʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʥʘʣʦʞʝʥʠʷ ʧʣʦʤʙʳ ʧʨʠ ʩʨʝʜʥʝʤ ʢʘʨʠʝʩʝ. ɺʨʘʯ ʧʨʠ ʰʝʩʪʠʜʥʝʚʥʦʡ ʨʘʙʦʯʝʡ ʥʝʜʝʣʝ 

ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ 21 ʋɽʊ, ʧʨʠ ʧʷʪʠʜʥʝʚʥʦʡ ï 25 ʋɽʊ ʚ ʨʘʙʦʯʠʡ ʜʝʥʴ. 

ʆʩʥʦʚʥʳʤʠ ʨʘʟʜʝʣʘʤʠ ʨʘʙʦʪʳ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ (ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ ʦʙʱʝʡ 

ʧʨʘʢʪʠʢʠ) ʧʦʣʠʢʣʠʥʠʢʠ ʷʚʣʷʶʪʩʷ: ʦʢʘʟʘʥʠʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ, ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠʣʠ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ ʚ 

ʧʦʣʠʢʣʠʥʠʢʝ ʠʣʠ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʥʘ ʜʦʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʘʟʦʚʦʡ ʧʨʦʛʨʘʤʤʦʡ ʆʄʉ; 

ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʩʫʣʴʪʘʮʠʡ ʜʣʷ ʚʨʘʯʝʡ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʙʦʪʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ; ʵʢʩʧʝʨʪʠʟʘ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʙʦʣʴʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʧʦʣʦʞʝʥʠʝʤ ʦʙ 

ʵʢʩʧʝʨʪʠʟʝ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ; ʜʠʩʧʘʥʩʝʨʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ, ʧʨʦʚʝʜʝʥʠʝ ʧʣʘʥʦʚʦʡ ʩʘʥʘʮʠʠ 

ʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʪʠʥʛʝʥʪʦʚ ʙʦʣʴʥʳʭ; ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ; ʚʝʜʝʥʠʝ ʫʯʝʪʥʦ-ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʧʦʚʳʰʝʥʠʝ ʩʚʦʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʫʨʦʚʥʷ ʤʝʜʠʮʠʥʩʢʠʭ ʟʥʘʥʠʡ ʫʯʘʩʪʢʦʚʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʩʝʩʪʨʳ. 

ɼʠʩʧʘʥʩʝʨʠʟʘʮʠʷ ï ʤʝʪʦʜ ʘʢʪʠʚʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ, ʢʘʢ ʟʜʦʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ 

ʙʦʣʴʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʟʫʙʦʚ ʠ ʧʦʣʦʩʪʠ ʨʪʘ. 

ɼʠʩʧʘʥʩʝʨʥʦʤʫ ʥʘʙʣʶʜʝʥʠʶ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ ʧʦʜʣʝʞʘʪ ʙʦʣʴʥʳʝ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ: ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʢʘʨʠʝʩ ʟʫʙʦʚ 

ʠ ʬʣʶʦʨʦʟ; ʧʘʨʦʜʦʥʪʦʟ; ʭʨʦʥʠʯʝʩʢʠʝ ʛʠʥʛʠʚʠʪʳ, ʩʪʦʤʘʪʠʪʳ, ʭʝʡʣʠʪʳ; ʦʜʦʥʪʦʛʝʥʥʳʝ 

ʥʝʚʨʘʣʛʠʠ ʪʨʦʡʥʠʯʥʦʛʦ ʥʝʨʚʘ, ʥʝʚʨʠʪʳ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ; ʭʨʦʥʠʯʝʩʢʠʝ ʚʦʩʧʘʣʝʥʠʷ 

ʩʣʶʥʥʳʭ ʞʝʣʝʟ; ʧʨʝʜʨʘʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ; ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 

ʯʝʣʶʩʪʝʡ ʠ ʧʦʣʦʩʪʠ ʨʪʘ; ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʠ 

ʟʫʙʦʯʝʣʶʩʪʥʳʝ ʘʥʦʤʘʣʠʠ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʜʨ. 

ʇʨʠʥʮʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʜʠʩʧʘʥʩʝʨʥʳʤ ʛʨʫʧʧʘʤ (ʛʨʫʧʧʘʤ ʟʜʦʨʦʚʴʷ): 1) 

ʟʜʦʨʦʚʳʝ ï ʣʠʮʘ, ʥʝ ʧʨʝʜʲʷʚʣʷʶʱʠʝ ʥʠʢʘʢʠʭ ʞʘʣʦʙ ʠ ʫ ʢʦʪʦʨʳʭ ʚ ʘʥʘʤʥʝʟʝ ʠ ʚʦ ʚʨʝʤʷ 

ʦʩʤʦʪʨʘ ʥʝ ʚʳʷʚʣʝʥʦ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʠ 

ʩʠʩʪʝʤ; 2) ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʜʦʨʦʚʳʝ ï ʣʠʮʘ, ʠʤʝʶʱʠʝ ʚ ʘʥʘʤʥʝʟʝ ʦʩʪʨʦʝ ʠʣʠ ʭʨʦʥʠʯʝʩʢʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ, ʥʦ ʙʝʟ ʦʙʦʩʪʨʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ; 3) ʙʦʣʴʥʳʝ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ 

ʣʝʯʝʥʠʠ: ʩ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ï ʨʝʜʢʠʝ ʦʙʦʩʪʨʝʥʠʷ, 
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ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʧʦʪʝʨʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ; ʩ ʩʫʙʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʤ ʪʝʯʝʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ï ʯʘʩʪʳʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ; ʩ 

ʜʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ï ʫʩʪʦʡʯʠʚʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, 

ʚʝʜʫʱʠʝ ʢ ʩʪʦʡʢʦʡ ʫʪʨʘʪʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʯʝʪʢʦʝ ʠ ʢʦʨʨʝʢʪʥʦʝ ʚʝʜʝʥʠʝ ʫʯʝʪʥʦ-

ʦʪʯʝʪʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʏʘʩʪʥʦ-ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʷʟʘʥʳ ʚʝʩʪʠ ʫʯʝʪʥʦ-ʦʪʯʝʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʧʝʨʚʠʯʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʦʪʥʦʩʷʪʩʷ: 

1. çʄʝʜʠʮʠʥʩʢʘʷ ʢʘʨʪʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʙʦʣʴʥʦʛʦè (ʬ.ˉ043/ʫ); 2.çʃʠʩʪʦʢ 

ʝʞʝʜʥʝʚʥʦʛʦ ʫʯʝʪʘ ʨʘʙʦʪʳ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘè (ʬ. ˉ037/ʫ-88); 3.çʉʚʦʜʥʘʷ ʚʝʜʦʤʦʩʪʴ 

ʫʯʝʪʘ ʨʘʙʦʪʳ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ (ʟʫʙʥʦʛʦ ʚʨʘʯʘ) ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ, 

ʦʪʜʝʣʝʥʠʷ, ʢʘʙʠʥʝʪʘè (ʬ. ˉ039-2/ʫ-88); 4.çʂʦʥʪʨʦʣʴʥʘʷ ʢʘʨʪʘ ʜʠʩʧʘʥʩʝʨʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷè (ʬ. ˉ030/ʫ); 5. çɾʫʨʥʘʣ ʟʘʧʠʩʠ ʘʤʙʫʣʘʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡè (ʬ. ˉ069/ʫ); 6. 

çɼʥʝʚʥʠʢ ʫʯʝʪʘ ʨʘʙʦʪʳ ʚʨʘʯʘ ʩʪʦʤʘʪʦʣʦʛʘ-ʦʨʪʦʜʦʥʪʘè (ʬ. ˉ039-3/ʫ); 7.çɼʥʝʚʥʠʢ ʫʯʝʪʘ 

ʨʘʙʦʪʳ ʚʨʘʯʘ ʩʪʦʤʘʪʦʣʦʛʘ-ʦʨʪʦʧʝʜʘè (ʬ. ˉ039-4/ʫ); 8. çʃʠʩʪʦʢ ʝʞʝʜʥʝʚʥʦʛʦ ʫʯʝʪʘ 

ʨʘʙʦʪʳ ʚʨʘʯʘ ʩʪʦʤʘʪʦʣʦʛʘ-ʦʨʪʦʧʝʜʘ (ʬ. ˉ039- 1/ʫ). 

ɼʘʥʥʳʝ ʚ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʪʯʝʪʥʳʭ ʬʦʨʤʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʘʙʩʦʣʶʪʥʳʭ 

ʮʠʬʨʘʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʙʦʪʫ 

ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚ ʮʝʣʦʤ. ʂ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

1. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʋɽʊ ʥʘ 1 ʚʨʘʯʘ ʚ ʜʝʥʴ (ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ 

ʟʘʥʷʪʦʩʪʠ ʚʨʘʯʝʡ ʥʘ ʧʨʠʝʤʝ, ʚʨʘʯ ʧʨʠ ʰʝʩʪʠʜʥʝʚʥʦʡ ʨʘʙʦʯʝʡ ʥʝʜʝʣʝ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ 

21 ʋɽʊ, ʧʨʠ ʧʷʪʠʜʥʝʚʥʦʡ ï 25 ʋɽʊ ʚ ʨʘʙʦʯʠʡ ʜʝʥʴ): 

ʏʠʩʣʦ ʋɽʊ, ʚʳʨʘʙʦʪʘʥʥʳʭ ʚʨʘʯʦʤ-ʩʪʦʤʘʪʦʣʦʛʦʤ ʟʘ ʛʦʜ 

ʏʠʩʣʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʛʦʜʫ 

2. ʏʠʩʣʦ ʧʦʩʝʱʝʥʠʡ ʚ ʜʝʥʴ ʥʘ 1 ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ (ʧʦʢʘʟʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʧʘʮʠʝʥʪʦʚ ʧʦ ʧʦʚʦʜʘʤ ʦʙʨʘʱʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ): 

ʏʠʩʣʦ ʧʦʩʝʱʝʥʠʡ ʢ ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ ʟʘ ʛʦʜ 

ʏʠʩʣʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʛʦʜʫ 

3. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʩʘʥʘʮʠʡ ʚ ʜʝʥʴ ʥʘ 1 ʚʨʘʯʘ (ʥʦʨʤʘʪʠʚ ʩʘʥʘʮʠʡ ï 25 ʩʘʥʘʮʠʡ ʚ 

ʤʝʩʷʮ): 

ʏʠʩʣʦ ʩʘʥʘʮʠʡ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʟʫʙʦʚ ʟʘ ʤʝʩʷʮ (ʛʦʜ) ʫ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ 
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ʏʠʩʣʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʤʝʩʷʮ (ʛʦʜ) ʫ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ 

4. ʇʦʣʥʦʪʘ ʩʘʥʘʮʠʡ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʟʫʙʦʚ (ʯʝʤ ʙʣʠʞʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢ 100%, ʪʝʤ 

ʣʫʯʰʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ ʧʦ ʧʣʘʥʦʚʦʡ ʩʘʥʘʮʠʠ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʟʫʙʦʚ): 

ʏʠʩʣʦ ʩʘʥʠʨʦʚʘʥʥʳʭ ʠʟ ʯʠʩʣʘ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʩʘʥʘʮʠʠ ʭ 100 

ʏʠʩʣʦ ʥʫʞʜʘʚʰʠʭʩʷ ʚ ʩʘʥʘʮʠʠ ʧʦʣʦʩʪʠ ʨʪʘ 

5. ʆʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʧʣʦʤʙʠʨʦʚʘʥʥʳʭ ʟʫʙʦʚ ʢ ʫʜʘʣʝʥʥʳʤ (ʧʦʢʘʟʘʪʝʣʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʫʜʘʣʝʥʥʳʭ ʟʫʙʦʚ ʥʘʜ ʧʣʦʤʙʠʨʦʚʘʥʥʳʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʝʦʙʣʘʜʘʥʠʠ ʟʘʧʫʱʝʥʥʳʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʡ): 

ʆʙʱʝʝ ʯʠʩʣʦ ʧʣʦʤʙʠʨʦʚʘʥʥʳʭ ʟʫʙʦʚ ʟʘ ʛʦʜ 

ʆʙʱʝʝ ʯʠʩʣʦ ʫʜʘʣʝʥʥʳʭ ʟʫʙʦʚ ʟʘ ʛʦʜ 

6. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʧʣʦʤʙ ʥʘ ʦʜʠʥ ʨʘʙʦʯʠʡ ʜʝʥʴ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ (ʧʨʠ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʚʟʨʦʩʣʳʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʥʦʨʤʘʪʠʚʫ ʩʦʩʪʘʚʣʷʝʪ 8, ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʜʝʪʝʡ ï7, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 11-12 ʠʟ-ʟʘ 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ.): 

ʏʠʩʣʦ ʧʣʦʤʙ ʟʘ ʤʝʩʷʮ (ʛʦʜ) ʨʘʙʦʪʳ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ 

ʏʠʩʣʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ 52 

7. ʆʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʥʘʣʦʞʝʥʥʳʭ ʧʣʦʤʙ ʢ ʯʠʩʣʫ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʫʜʘʣʝʥʠʡ ʟʫʙʦʚ 

(ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 5:1): 

ɿʘʧʣʦʤʙʠʨʦʚʘʥʦ ʟʫʙʦʚ 

ʋʜʘʣʝʥʦ ʟʫʙʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʯʠʩʣʷʶʪʩʷ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʋɽʊ ʥʘ 1 ʞʠʪʝʣʷ 

ʚ ʛʦʜ (ʧʦʢʘʟʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ), ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʋɽʊ ʥʘ ʦʜʥʦʛʦ ʩʘʥʠʨʦʚʘʥʥʦʛʦ ʙʦʣʴʥʦʛʦ, 

ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʫʜʘʣʝʥʠʡ, ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ ʦʜʥʦʛʦ ʙʦʣʴʥʦʛʦ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʦ ʧʦʩʝʱʝʥʠʠ ʙʦʣʴʥʳʭ ʠ ʚʳʯʠʩʣʷʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʯʠʩʣʦ ʧʦʩʝʱʝʥʠʡ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʛʦʜ, ʨʦʩʪ ʯʠʩʣʘ ʧʦʩʝʱʝʥʠʡ (ʚ 

%), ʩʪʨʫʢʪʫʨʘ ʧʦʩʝʱʝʥʠʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʧʦ ʚʨʘʯʝʙʥʳʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠʣʠ ʚʠʜʘʤ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʧʦʢʘʟʘʪʝʣʴ ʧʦʩʝʱʝʥʠʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʦʙʨʘʱʝʥʠʡ ʙʦʣʴʥʳʭ ʚ ʩʚʷʟʠ ʩ 
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ʟʘʙʦʣʝʚʘʥʠʝʤ ʠʣʠ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʆʩʥʦʚʥʳʤʠ ʫʯʝʪʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ ʚ 

ʩʪʘʮʠʦʥʘʨʝ ʷʚʣʷʶʪʩʷ çʄʝʜʠʮʠʥʩʢʘʷ ʢʘʨʘʪʘ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʙʦʣʴʥʦʛʦè (ʬ. ˉ033/ʫ) ʠ 

çʂʘʨʪʘ ʚʳʙʳʚʰʝʛʦ ʠʟ ʩʪʘʮʠʦʥʘʨʘè (ʬ. ˉ066/ʫ). ʈʘʟʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʵʪʠʭ ʜʦʢʫʤʝʥʪʦʚ 

ʧʦʟʚʦʣʷʝʪʩʷ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʦʚ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ:  

1. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʤʦʱʠ: ï ʯʠʩʣʦ ʢʦʝʢ 

ʥʘ 10 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ; ï ʫʨʦʚʝʥʴ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ 1000 ʯʝʣ.; ï 

ʫʨʦʚʝʥʴ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ; ï ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʛʦʜ ʠ ʜʨ. 

2. ʇʦʢʘʟʘʪʝʣʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʝʯʥʦʛʦ 

ʬʦʥʜʘ: ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʨʘʙʦʪʳ ʢʦʡʢʠ ʚ ʛʦʜʫ; ï ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ 

ʙʦʣʴʥʦʛʦ ʥʘ ʢʦʡʢʝ; ï ʦʙʦʨʦʪ ʢʦʡʢʠ ʠ ʜʨ. 

3. ʇʦʢʘʟʘʪʝʣʠ, ʦʮʝʥʠʚʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ: ï ʣʝʪʘʣʴʥʦʩʪʴ ʧʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ; ï ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʫʤʝʨʰʠʭ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ; ï ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʣʝʪʘʣʴʥʦʩʪʴ; ï ʯʘʩʪʦʪʘ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ; ï ʩʪʨʫʢʪʫʨʘ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ; ï 

ʩʦʚʧʘʜʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʜʠʘʛʥʦʟʦʚ ʠ ʜʨ. 

1.2. ʕʢʦʥʦʤʠʢʘ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʩʣʫʞʙʳ 

ʕʢʦʥʦʤʠʢʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ï ʵʪʦ ʦʪʨʘʩʣʝʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ 

ʜʝʡʩʪʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʦʭʨʘʥʝ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʉʢʘʟʘʥʥʦʝ ʧʦʣʥʦʩʪʴʶ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʜʝʣʫ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʩʣʫʞʙʳ. 

ɺ ʵʢʦʥʦʤʠʢʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʢʘʢ ʥʘʫʢʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʘ 

(ʠʣʠ ʫʨʦʚʥʷ): 1) ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ (ʚʥʝʰʥʠʡ ʘʩʧʝʢʪ), ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 2) ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

(ʚʥʫʪʨʝʥʥʠʡ ʘʩʧʝʢʪ), ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚʥʫʪʨʠ ʩʘʤʦʡ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʣʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʦʣʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʦʙʱʝʡ ʵʢʦʥʦʤʠʢʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʦʩʥʦʚʘʥʠʠ ʩʦʮʠʘʣʴʥʦʡ, ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʄʝʜʠʮʠʥʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ 

ʫʨʦʚʥʷ ʠ ʭʘʨʘʢʪʝʨʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʝʝ ʪʝʥʜʝʥʮʠʡ. 

ʉʦʮʠʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʫʨʦʚʥʝʡ ʨʦʞʜʘʝʤʦʩʪʠ, 

ʩʥʠʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʩʠʣʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʢʣʘʜ 

(ʧʨʷʤʦʡ ʠʣʠ ʢʦʩʚʝʥʥʳʡ), ʢʦʪʦʨʳʡ ʚʥʦʩʠʪ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʨʦʩʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʜʦʭʦʜʘ ʧʫʪʝʤ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ʆʙʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʢʦʪʦʨʳʝ ʥʝʩʝʪ ʦʙʱʝʩʪʚʦ ʚ ʩʚʷʟʠ ʩ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ (ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʱʝʨʙʦʤ), ʜʝʣʷʪ ʥʘ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ 

ʧʦʪʝʨʠ. ʂ ʧʨʷʤʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʦʪʥʦʩʷʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʦʢʘʟʘʥʠʝ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ: ʘʤʙʫʣʘʪʦʨʥʦʝ, ʩʪʘʮʠʦʥʘʨʥʦʝ, ʩʘʥʘʪʦʨʥʦ- ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ, 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʦʧʣʘʪʘ ʨʘʙʦʪʳ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʂ ʧʨʷʤʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʚʳʧʣʘʪʘ 

ʧʦʩʦʙʠʡ ʧʦ ʩʦʮʠʘʣʴʥʦʤʫ 77 ʩʪʨʘʭʦʚʘʥʠʶ ʧʨʠ ʚʨʝʤʝʥʥʦʡ ʫʪʨʘʪʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʧʝʥʩʠʡ ʧʦ ʠʥʚʘʣʠʜʥʦʩʪʠ. 

ʅʝʧʨʷʤʳʤʠ ʠʣʠ ʢʦʩʚʝʥʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʨʠ ʚ 

ʩʚʷʟʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʥʝʜʦʧʨʦʠʟʚʝʜʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʩʥʠʞʝʥʠʝ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʥʘ ʫʨʦʚʥʝ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʨʝʤʝʥʥʦʡ ʠʣʠ 

ʩʪʦʡʢʦʡ ʧʦʪʝʨʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠʣʠ ʩʤʝʨʪʠ ʯʝʣʦʚʝʢʘ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ. 

ʂʦʩʚʝʥʥʳʝ ʧʦʪʝʨʠ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʧʨʷʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚʩʣʝʜʩʪʚʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʚʪʦʨʦʚ, ʥʘ ʜʦʣʶ ʢʦʩʚʝʥʥʳʭ ʧʦʪʝʨʴ 

ʧʨʠʭʦʜʠʪʩʷ ʜʦ 90% ʦʙʱʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʠʟ-ʟʘ ʙʦʣʝʟʥʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 
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ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚʘʢʮʠʥʘʮʠʷ ʥʘʩʝʣʝʥʠʷ 

ʧʨʦʪʠʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʬʪʦʨʠʨʦʚʘʥʠʝ ʚʦʜʳ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʪʨʘʚʤʘʪʠʟʤʘ, 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʦʩʤʦʪʨʳ ʩ ʮʝʣʴʶ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪ.ʜ. ʫʤʝʥʴʰʘʶʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚʩʣʝʜʩʪʚʠʝ ʟʘʙʦʣʝʚʘʥʠʡ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʫʱʝʨʙʦʤ ʚʩʣʝʜʩʪʚʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʢʪʠʚʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʘʩʧʝʢʪʘ ʵʢʦʥʦʤʠʢʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʩʫʨʩʦʚ: 

ʜʝʥʝʞʥʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ, ʢʘʜʨʦʚʳʭ. ʈʝʟʝʨʚʘʤʠ ʩʥʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʨʠ 

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ: - ʚʥʝʜʨʝʥʠʝ ʥʦʚʝʡʰʠʭ ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʣʫʞʙ; - ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ; -

ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʨʘʯʝʡ ʠ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ; -ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʦʚʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ; -ʨʘʩʰʠʨʝʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʠʢʣʠʥʠʢʠ ʠ ʜʨ. 

ʆʩʥʦʚʥʳʤʠ ʨʝʟʝʨʚʘʤʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʝʯʥʦʛʦ ʬʦʥʜʘ 

ʩʪʘʮʠʦʥʘʨʦʚ ʷʚʣʷʶʪʩʷ: - ʦʙʦʩʥʦʚʘʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʢ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ 

ʩʨʦʢʦʚ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʣʫʯʰʝʡ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʧʦʣʠʢʣʠʥʠʢʠ ʠ 

ʩʪʘʮʠʦʥʘʨʘ; - h ʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʝʡ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʩʨʝʜʩʪʚ; - ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʝʤʘ ʠ ʚʳʧʠʩʢʠ ʙʦʣʴʥʳʭ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʘʮʠʦʥʘʨʘ ʥʘ ʜʦʤʫ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʠ ʜʥʝʚʥʳʭ ʩʪʘʮʠʦʥʘʨʦʚ; - ʚʥʝʜʨʝʥʠʝ 

ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ; - ʩʦʟʜʘʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʠʮ ʩʢʦʨʦʡ ʧʦʤʦʱʠ, ʦʪʜʝʣʝʥʠʡ ʠ ʮʝʥʪʨʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ, 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʢʦʝʯʥʦʛʦ ʬʦʥʜʘ ʠ ʜʨ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ. ɿʘʜʘʯʝʡ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʝʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. 
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ʇʨʠʥʮʠʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: 

1. ʈʝʛʠʦʥʘʣʴʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ 

ʨʝʛʠʦʥʘ, ʫʯʝʪ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯ ʨʝʛʠʦʥʘ). 

2. ʅʘʫʯʥʦʩʪʴ ʧʣʘʥʦʚ (ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʥʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ). 

3. ʈʝʘʣʴʥʦʩʪʴ ʧʣʘʥʦʚ (ʚʳʧʦʣʥʠʤʦʩʪʴ ʧʣʘʥʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʟʥʘʥʠʠ ʠ ʙʘʣʘʥʩʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʠʦʥʘ). 

4. ʉʚʷʟʴ ʪʝʢʫʱʝʛʦ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

5. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʦʪʨʘʩʣʝʚʦʛʦ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ; 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ; ʙʘʣʘʥʩʦʚʳʡ; ʥʦʨʤʘʪʠʚʥʳʡ; ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠ ʜʨ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʨʘʟʜʝʣʳ: ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ; - ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʫʯʨʝʞʜʝʥʠʡ); ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʥʘʙʞʝʥʠʝ; ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ (ʙʶʜʞʝʪ). 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʚʨʘʯʝʙʥʳʭ ʜʦʣʞʥʦʩʪʝʡ, ʘ ʩʪʦʤʘʪʦʣʦʛʠʷ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʤʝʥʥʦ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʤ ʟʚʝʥʦʤ. 

ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʠʟ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʚʦʧʨʦʩʘʤ: - ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʘʯʝʡ ʧʦ ʰʪʘʪʥʳʤ 

ʥʦʨʤʘʪʠʚʘʤ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ); - 

ʟʘʥʷʪʦʩʪʴ ʚʨʘʯʝʡ (ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʥʦ-ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ); - ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʘʪʦʣʦʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ; - ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ; - 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʦʥʘ (ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʣʘʥʠʨʫʝʪʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʤʦʱʴ) ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʟʚʠʪʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʜʦʣʞʥʦʩʪʝʡ ʚʨʘʯʝʡ- ʩʪʦʤʘʪʦʣʦʛʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʠʪʴ ʦʙʱʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 
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ʩ ʚʦʟʤʦʞʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʋɽʊ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʦʜʠʥ ʚʨʘʯ-ʩʪʦʤʘʪʦʣʦʛ ʚ 

ʪʝʯʝʥʠʠ ʛʦʜʘ, ʪ.ʝ. ʩ ʬʫʥʢʮʠʝʡ ʚʨʘʯʝʙʥʦʡ ʜʦʣʞʥʦʩʪʠ. 

ʇʦʢʘʟʘʪʝʣʴ ʧʣʘʥʦʚʦʡ ʬʫʥʢʮʠʠ ʚʨʘʯʝʙʥʦʡ ʜʦʣʞʥʦʩʪʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ˡ ˎz  ː

ʛʜʝ ʌ ï ʬʫʥʢʮʠʷ ʚʨʘʯʝʙʥʦʡ ʜʦʣʞʥʦʩʪʠ; ɹ ï ʥʦʨʤʘʪʠʚʥʦʝ ʯʠʩʣʦ ʋɽʊ ʚ ʨʘʙʦʯʫʶ 

ʩʤʝʥʫ; ɻ ï ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʛʦʜʫ. 

ʇʦʩʣʝ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʷ ʧʣʘʥʦʚʦʡ ʬʫʥʢʮʠʠ ʚʨʘʯʝʙʥʦʡ ʜʦʣʞʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʚʨʘʯʝʙʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʧʦ ʬʦʨʤʫʣʝ: 

 ˏ  
ˠz  ̊

ˡ
 

ʛʜʝ ɺ ï ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʚʨʘʯʝʙʥʳʭ ʜʦʣʞʥʦʩʪʝʡ; ʋ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʋɽʊ, 

ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʛʦʜ (ʧʦ ʜʘʥʥʳʤ ʦʪʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ); ʅ ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ; ʌ ï ʬʫʥʢʮʠʷ ʚʨʘʯʝʙʥʦʡ ʜʦʣʞʥʦʩʪʠ. 

ʈʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ ʋɽʊ, ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʛʦʜ: 

 ˏ  
ˠ̅z ̆̄

˘̅
 

ʛʜʝ ʃʜ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʦʩʝʱʝʥʠʡ ʥʘ 1 ʚʨʘʯʘ ʚ ʜʝʥʴ; ʃʛ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ 

ʧʦʩʝʱʝʥʠʡ ʥʘ 1 ʞʠʪʝʣʷ ʚ ʛʦʜ; ʋʜ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʋɽʊ, ʚʳʨʘʙʦʪʘʥʥʦʝ ʚ 1 ʨʘʙʦʯʠʡ ʜʝʥʴ. 

 

ʆʩʥʦʚʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʢʘʢ ʠ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 10 çʆʩʥʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʙ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ 

ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ: ʩʨʝʜʩʪʚʘ 

ʙʶʜʞʝʪʦʚ ʚʩʝʭ ʫʨʦʚʥʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʣʘʪʝʞʠ ʥʘ ʦʙʷʟʘʪʝʣʴʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ 

ʩʪʨʘʭʦʚʘʥʠʝ ʥʝʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ; ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ 

ʥʘ ʦʙʷʟʘʪʝʣʴʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ; ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ 

ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ; ʩʨʝʜʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ (ʦʙʲʝʜʠʥʝʥʠʡ), ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ; ʣʠʯʥʳʝ 

ʩʨʝʜʩʪʚʘ ʛʨʘʞʜʘʥ; ʙʝʟʚʦʟʤʝʟʜʥʳʝ ʠ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ ʚʟʥʦʩʳ ʠ ʧʦʞʝʨʪʚʦʚʘʥʠʷ; 
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ʜʦʭʦʜʳ ʦʪ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ ʙʘʥʢʦʚʩʢʠʭ ʜʝʧʦʟʠʪʦʚ; ʢʨʝʜʠʪʳ ʙʘʥʢʦʚ ʠ ʜʨʫʛʠʭ 

ʢʨʝʜʠʪʦʨʦʚ; ʠʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʥʝ ʟʘʧʨʝʱʝʥʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ɺ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʦʧʣʘʪʳ 

ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʫʛ: 

1) ʆʧʣʘʪʘ ʧʦ ʩʤʝʪʝ ʨʘʩʭʦʜʦʚ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʤʝʪʳ ï ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʘ ʧʨʝʜʩʪʦʷʱʠʭ ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʫʯʨʝʞʜʝʥʠʷ. ʉʤʝʪʘ ʜʦʣʞʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʦʪʨʘʞʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ. 

ʈʘʩʧʦʨʷʜʠʪʝʣʝʤ ʢʨʝʜʠʪʦʚ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʡ ʚʨʘʯ, ʦʥ ʞʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʟʘ ʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʩʥʦʚʥʳʝ ʩʪʘʪʴʠ ʩʤʝʪʳ: 

ʉʪʘʪʴʷ 1. ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ. ɿʘʥʠʤʘʝʪ ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ ʚ ʨʘʩʭʦʜʘʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ (50-60%). ʌʦʥʜ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʥʘ ʧʣʘʥʠʨʫʝʤʳʡ ʛʦʜ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʦʣʠʯʝʩʪʚʦʤ ʰʪʘʪʥʳʭ ʚʨʘʯʝʙʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʠ ʤʝʩʷʯʥʳʤʠ 

ʩʪʘʚʢʘʤʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

ʉʪʘʪʴʷ 2. ʅʘʯʠʩʣʝʥʠʷ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ. ʈʘʩʭʦʜʳ ʧʦ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʮʝʥʪʘ ʦʪ ʬʦʥʜʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ 

ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʥʜʳ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. 

ʉʪʘʪʴʷ 3. ʂʘʥʮʝʣʷʨʩʢʠʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ. ʇʦ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʫʜʝʣʴʥʳʡ 

ʚʝʩ ʨʘʩʭʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10%. 

ʉʪʘʪʴʷ 4. ʂʦʤʘʥʜʠʨʦʚʦʯʥʳʝ ʨʘʩʭʦʜʳ ʠ ʩʣʫʞʝʙʥʳʝ ʨʘʟʲʝʟʜʳ. 

ʉʪʘʪʴʷ 9. ʈʘʩʭʦʜʳ ʥʘ ʧʠʪʘʥʠʝ. ʇʦ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ 

ʧʠʪʘʥʠʝ ʙʦʣʴʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʮʠʦʥʘʨʝ. ʆʙʱʘʷ ʩʫʤʤʘ ʨʘʩʭʦʜʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

ʜʦ 20% ʙʶʜʞʝʪʘ ʩʪʘʮʠʦʥʘʨʘ. 

ʉʪʘʪʴʷ 10. ʇʨʠʦʙʨʝʪʝʥʠʝ ʤʝʜʠʢʘʤʝʥʪʦʚ, ʧʝʨʝʚʷʟʦʯʥʳʭ ʩʨʝʜʩʪʚ. 

ʉʪʘʪʴʷ 12. ʇʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʚʝʥʪʘʨʷ. 
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ʉʪʘʪʴʷ 14. ʇʨʠʦʙʨʝʪʝʥʠʝ ʤʷʛʢʦʛʦ ʠʥʚʝʥʪʘʨʷ. 

ʉʪʘʪʴʷ 16. ʂʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʟʜʘʥʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ. 

2) ʆʧʣʘʪʘ ʟʘʢʦʥʯʝʥʥʳʭ ʩʣʫʯʘʝʚ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʦʧʣʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʦʨʤʘʪʠʚʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʣʝʯʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʯʠʩʣʘ ʧʦʩʝʱʝʥʠʡ ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ 

ʧʘʨʘʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʫʛ. ɿʘʢʦʥʯʝʥʥʳʝ ʩʣʫʯʘʠ ʣʝʯʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʪʘʢʠʤ ʢʘʢ ʪʨʫʜʦʟʘʪʨʘʪʳ, ʪʷʞʝʩʪʴ ʩʣʫʯʘʷ, ʦʙʱʝʝ ʯʠʩʣʦ 

ʪʨʝʙʫʝʤʳʭ ʧʦʩʝʱʝʥʠʡ, ʦʙʱʠʝ ʨʘʩʭʦʜʳ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʩʣʫʯʘʝʚ ʦʧʣʘʯʠʚʘʝʪʩʷ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʪʘʨʠʬʫ. ʆʩʥʦʚʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʷʚʣʷʶʪʩʷ ʤʝʜʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʩʪʘʥʜʘʨʪʳ (ʄʕʉ), ʢʣʠʥʠʢʦ- ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ (ʂʉɻ). ʆʧʣʘʪʘ ʟʘʢʦʥʯʝʥʥʳʭ 

ʩʣʫʯʘʝʚ ʦʨʠʝʥʪʠʨʫʝʪ ʚʨʘʯʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʨʦʣʝʯʝʥʥʳʭ ʙʦʣʴʥʳʭ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʩʨʦʢʦʚ ʣʝʯʝʥʠʷ. 

3) ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦ ʧʦʜʫʰʝʚʦʤʫ ʧʨʠʥʮʠʧʫ ʥʘ ʦʜʥʦʛʦ ʧʨʠʢʨʝʧʠʚʰʝʛʦʩʷ 

ʧʘʮʠʝʥʪʘ ʩ ʫʯʝʪʦʤ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʦʪʨʝʙʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

4) ʆʧʣʘʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ (ʛʦʥʦʨʘʨʥʳʡ ʤʝʪʦʜ). 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʣʘʪʘ ʟʘ ʢʘʞʜʫʶ ʢʦʥʢʨʝʪʥʫʶ ʫʩʣʫʛʫ 

(ʢʦʥʩʫʣʴʪʘʮʠʶ, ʧʦʩʝʱʝʥʠʝ ʢ ʚʨʘʯʫ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪ.ʜ.). 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʘ ʫʩʣʫʛ ʢʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʤʝ ʠ 

ʩʪʨʫʢʪʫʨʝ ʫʩʣʫʛ, ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʯʨʝʞʜʝʥʠʷ ʦʪ ʦʙʲʝʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ: ʧʨʝʚʳʰʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʦʢʘʟʳʚʘʝʤʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʦʪʩʫʪʩʪʚʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ, 

ʪʨʫʜʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʨʘʩʭʦʜʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʫ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʩʪʠʤʫʣʦʚ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʦʙʱʠʭ ʨʘʩʭʦʜʦʚ ʫʯʨʝʞʜʝʥʠʷ. 

5) ɹʘʣʴʥʘʷ ʦʧʣʘʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʧʦ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʪʘʨʠʬʦʚ. 

ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʜʘʮʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʚʳʨʘʞʝʥʥʘʷ ʚ 

ʙʘʣʣʘʭ. ʇʨʠ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʙʱʠʡ ʦʙʲʝʤ 
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ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʚ ʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʦ ʤʥʦʛʦʤ ʩʭʦʜʥʳ ʩ ʛʦʥʦʨʘʨʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʋʢʘʟʘʥʥʳʝ ʬʦʨʤʳ ʦʧʣʘʪʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʠʤʝʥʠʤʳ ʠ ʚ ʯʘʩʪʥʦ-ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. 

ʄʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 

ʉʪʨʘʭʦʚʘʷ ʤʝʜʠʮʠʥʘ ï ʵʪʦ ʩʠʩʪʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʛʨʘʞʜʘʥʘʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʭʦʚʘʷ ʤʝʜʠʮʠʥʘ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʪʦʚʘʨʥʦ-ʨʳʥʦʯʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʪʦʚʘʨʘ ʚʳʩʪʫʧʘʝʪ ʢʦʥʢʨʝʪʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ (ʥʘʧʨʠʤʝʨ, 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ) ʫʩʣʫʛʘ, ʘ çʧʦʢʫʧʘʪʝʣʝʤè ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦ, ʧʨʝʜʧʨʠʷʪʠʝ, 

ʛʨʘʞʜʘʥʠʥ. ʉʪʨʘʭʦʚʘʷ ʤʝʜʠʮʠʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʝ ʩʪʨʘʭʦʚʘʥʠʷ, ʢʦʛʜʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʨʠʩʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʝʨʝʣʦʞʝʥʠʷ ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʷʞʝʩʪʠ ʥʘ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʩʪʨʘʭʦʚʦʡ ʤʝʜʠʮʠʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ: ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʦʚ, ʩʙʦʨ ʜʝʥʝʛ, ʦʧʣʘʪʘ ʫʩʣʫʛ, ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʦʡ ʤʝʜʠʮʠʥʳ. 

ʄʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʚʠʜʘʭ: ʦʙʷʟʘʪʝʣʴʥʦʤ ʠ 

ʜʦʙʨʦʚʦʣʴʥʦʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʝ. 

ʌʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ (ʆʄʉ) ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʦʪʯʠʩʣʝʥʠʷ ʩʪʨʘʭʦʚʘʪʝʣʝʡ ʥʘ ʆʄʉ: 

ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʟʘ ʨʘʙʦʪʘʶʱʝʝ ʥʘʩʝʣʝʥʠʝ ʠ ʩʪʨʘʭʦʚʳʭ ʧʣʘʪʝʞʝʡ 

ʤʝʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʟʘ ʥʝʨʘʙʦʪʘʶʱʠʭ (ʧʝʥʩʠʦʥʝʨʦʚ, ʜʝʪʝʡ, ʠʥʚʘʣʠʜʦʚ ʠ ʪ.ʜ.). ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʆʄʉ ʩʦʟʜʘʥʳ ʌʝʜʝʨʘʣʴʥʳʡ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʬʦʥʜʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. 

ɼʦʙʨʦʚʦʣʴʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ (ɼʄʉ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʣʠʯʥʳʭ 

ʚʟʥʦʩʦʚ ʛʨʘʞʜʘʥ ʠʣʠ ʪʨʝʪʴʠʭ ʣʠʮ (ʥʘʧʨʠʤʝʨ, ʨʘʙʦʪʦʜʘʪʝʣʝʡ) ʠ ʧʨʠʤʝʥʷʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʯʘʩʪʥʦ-ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ʈʘʟʤʝʨ ʚʟʥʦʩʦʚ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ (ʧʦʪʝʥʮʠʘʣʘ) ʟʜʦʨʦʚʴʷ ʠʥʜʠʚʠʜʫʫʤʘ ʠʣʠ ʛʨʫʧʧʳ, 
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ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ (ʪ.ʝ. ʫʨʦʚʥʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʠʩʢʘ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʄʉ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʨʦʛʨʘʤʤʘʤ ʆʄʉ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʫʩʣʫʛʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʩʝʨʚʠʩʥʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʦʨʘ ʠ ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʮʝʣʦʤ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʠ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ 

ʆʙʷʟʘʪʝʣʴʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ɼʦʙʨʦʚʦʣʴʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ 

ʉʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (ʟʘʢʦʥ çʆ 

ʤʝʜʠʮʠʥʩʢʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʛʨʘʞʜʘʥ ʚ ʈʌè, 

ʩʪʘʪʴʷ 1) - ʧʦʣʦʞʝʥʠʝ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʩʪʨʘʭʦʚʘʥʠʠ ʚʳʪʝʢʘʝʪ ʠʟ ʟʘʢʦʥʘ. 

ʌʠʥʘʥʩʦʚʦ-ʢʦʤʤʝʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʣʠʯʥʦʤʫ ʩʪʨʘʭʦʚʘʥʠʶ 

(ʟʘʢʦʥʳ ʈʌ çʆ ʩʪʨʘʭʦʚʘʥʠʠè, çʆ 

ʤʝʜʠʮʠʥʩʢʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʛʨʘʞʜʘʥ ʚ ʈʌè, 

ʜʨʫʛʠʝ ʟʘʢʦʥʳ ʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ). 

ʆʙʲʝʢʪ ʩʪʨʘʭʦʚʘʥʠʷ - ʧʦʜʜʝʨʞʘʥʠʝ 

ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʧʫʪʝʤ ʦʢʘʟʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ɹʘʟʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʆʄʉ 

ʆʙʲʝʢʪ ʩʪʨʘʭʦʚʘʥʠʷ - ʧʦʜʜʝʨʞʘʥʠʝ 

ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʧʫʪʝʤ ʦʢʘʟʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

(ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ) 

ʩʚʝʨʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ɹʘʟʦʚʦʡ ʧʨʦʛʨʘʤʤʦʡ 

ʆʄʉ 

ʇʨʘʚʠʣʘ ʩʪʨʘʭʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʦʤ 

ʇʨʘʚʠʣʘ ʩʪʨʘʭʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʪʨʘʭʦʚʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ɺʩʝʦʙʱʝʝ ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʠʣʠ ʛʨʫʧʧʦʚʦʝ 

ʉʪʨʘʭʦʚʱʠʢ - ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʩʪʨʘʭʦʚʳʝ 

ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʠʣʠʘʣʳ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʬʦʥʜʦʚ ʆʄʉ) 

ʉʪʨʘʭʦʚʱʠʢ - ʩʪʨʘʭʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʣʶʙʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʉʪʨʘʭʦʚʘʪʝʣʠ - ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʣʘʩʪʠ ʠ ʨʘʙʦʪʦʜʘʪʝʣʠ 

ʉʪʨʘʭʦʚʘʪʝʣʠ - ʛʨʘʞʜʘʥʝ ʠ ʨʘʙʦʪʦʜʘʪʝʣʠ 

ʈʝʘʣʠʟʫʝʪʩʷ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʛʨʘʞʜʘʥ 

ʈʝʘʣʠʟʫʝʪʩʷ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ 

ʛʨʘʞʜʘʥ ʚ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ 

ʀʩʪʦʯʥʠʢ ʧʦʩʪʫʧʣʝʥʠʷ ʩʨʝʜʩʪʚ - ʚʟʥʦʩʳ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʤʝʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʟʘ ʥʝʨʘʙʦʪʘʶʱʝʝ ʥʘʩʝʣʝʥʠʝ 

ʀʩʪʦʯʥʠʢ ʧʦʩʪʫʧʣʝʥʠʷ ʩʨʝʜʩʪʚ - ʣʠʯʥʳʝ 

ʜʦʭʦʜʳ ʛʨʘʞʜʘʥ ʠʣʠ ʜʦʭʦʜʳ ʦʨʛʘʥʠʟʘʮʠʡ 

ʟʘ ʩʯʝʪ ʧʨʠʙʳʣʠ 
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1.3. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ. ʄʘʨʢʝʪʠʥʛ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʫʛ. 

ʆʙʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ 

ʈʳʥʦʢ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦ ʧʦʚʦʜʫ ʧʨʦʜʘʞʠ ʠ ʢʫʧʣʠ ʪʦʚʘʨʘ (ʠʣʠ 

ʫʩʣʫʛʠ). ʈʳʥʦʢ ʪʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʦʝʜʠʥʝʥʠʝ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʪʦʚʘʨʘ 

(ʠʣʠ ʫʩʣʫʛʠ). 

ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʨʳʥʦʢ ʢʘʢ ʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ ʦʪʥʦʰʝʥʠʡ ʪʦʚʘʨʥʦʛʦ ʦʙʤʝʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʦʪʜʝʣʴʥʳʭ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʨʳʥʢʦʚ, ʚʢʣʶʯʘʶʱʠʭ: 

ʨʳʥʦʢ ʤʝʜʠʮʠʥʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ; ʨʳʥʦʢ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ; ʨʳʥʦʢ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ; ʨʳʥʦʢ ʪʨʫʜʘ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ; ʨʳʥʦʢ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ; ʨʳʥʦʢ 

ʮʝʥʥʳʭ ʙʫʤʘʛ. 

ʇʨʠʦʨʠʪʝʪʥʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʨʳʥʢʫ 

ʤʝʜʠʮʠʥʩʢʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʩʣʫʛʠ, ʦʢʘʟʳʚʘʝʤʳʝ 

ʩʪʦʤʘʪʦʣʦʛʘʤʠ-ʪʝʨʘʧʝʚʪʘʤʠ, ʩʪʦʤʘʪʦʣʦʛʘʤʠ-ʭʠʨʫʨʛʘʤʠ, ʩʪʦʤʘʪʦʣʦʛʘʤʠ-ʦʨʪʦʧʝʜʘʤʠ, 

ʩʪʦʤʘʪʦʣʦʛʘʤʠ- ʦʨʪʦʜʦʥʪʘʤʠ, ʚ ʨʘʟʜʝʣ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚʭʦʜʷʪ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʠ ʤʘʥʠʧʫʣʷʮʠʠ, ʦʢʘʟʳʚʘʝʤʳʝ ʙʦʣʴʥʳʤ ʩʦ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɹʦʣʴʰʫʶ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʫʧʧʫ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺʩʝʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʪʳʩʷʯʠ ʥʘʠʤʝʥʦʚʘʥʠʡ. 

ʄʝʭʘʥʠʟʤ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʙʣʘʛʦʜʘʨʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʩʧʨʦʩʫ, ʧʨʝʜʣʦʞʝʥʠʶ ʠ ʮʝʥʝ. 

ʉʧʨʦʩ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʞʝʣʘʶʪ ʠ ʤʦʛʫʪ 

ʧʨʠʦʙʨʝʩʪʠ ʧʘʮʠʝʥʪʳ ʟʘ ʥʝʢʦʪʦʨʳʡ ʧʝʨʠʦʜ ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʥʝ. 
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ʎʝʥʘ ï ʜʝʥʝʞʥʦʝ ʚʳʨʘʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʘ (ʠʣʠ ʫʩʣʫʛʠ). 

ʇʨʝʜʣʦʞʝʥʠʝ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʢʘʟʘʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʳʤ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʫʯʨʝʞʜʝʥʠʝʤ. 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ 

ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʚʥʦʚʝʩʥʘʷ ʨʳʥʦʯʥʘʷ ʮʝʥʘ, ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʦʡ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʠʤʝʥʥʦ ʨʘʚʥʦʚʝʩʥʘʷ ʮʝʥʘ ʦʙʦʶʜʥʦ ʫʩʪʨʘʠʚʘʝʪ ʠ ʧʨʦʜʘʚʮʘ ʠ ʧʦʢʫʧʘʪʝʣʷ. 

ʅʘ ʧʨʝʜʣʦʞʝʥʠʝ ʠ ʩʧʨʦʩ ʜʝʡʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʮʝʥʘ, ʥʦ ʠ ʨʷʜ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ 

(ʜʝʪʝʨʤʠʥʘʥʪʳ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ). ʂ ʜʝʪʝʨʤʠʥʘʥʪʘʤ ʩʧʨʦʩʘ ʦʪʥʦʩʷʪʩʷ ʫʨʦʚʝʥʴ 

ʜʦʭʦʜʦʚ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʩʪʨʫʢʪʫʨʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ ʠ ʠʭ 

ʩʪʦʠʤʦʩʪʴ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʫʨʦʚʝʥʴ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʦ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʣʦʩʪʠ ʨʪʘ, ʟʫʙʦʚ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ 

ʦʙʣʘʩʪʠ, çʬʦʨʩʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘè ʤʝʜʠʮʠʥʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɼʝʪʝʨʤʠʥʘʥʪʘʤʠ ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʯʝʡ-

ʩʪʦʤʘʪʦʣʦʛʦʚ, ʩʪʦʠʤʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʜʨ. 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʢʘʢ ʦʪʨʘʩʣʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʨʫʰʘʶʱʠʭ ʜʝʡʩʪʚʠʝ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ: 

ï ʯʘʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ çʦʙʱʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚè (ʠʣʠ 

çʦʙʱʝʩʪʚʝʥʥʳʭ ʙʣʘʛè), ʦʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ çʦʙʱʝʩʪʚʝʥʥʳʭ ʙʣʘʛè ʷʚʣʷʝʪʩʷ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʩʚʦʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʣʠʮ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʨʳʥʦʯʥʦʡ ʩʜʝʣʢʝ; 

ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ çʘʩʠʤʤʝʪʨʠʷè ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʧʦʪʨʝʙʠʪʝʣʷ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ ʜʝʬʦʨʤʠʨʫʝʪ ʦʙʳʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ; 

ï ʦʩʦʙʘʷ ʨʦʣʴ ʧʨʠʥʮʠʧʘ ʨʘʚʝʥʩʪʚʘ ʚ ʧʦʣʫʯʝʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ: ʦʙʲʝʤ 

ʧʦʪʨʝʙʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʥʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʦʣʴʢʦ ʫʨʦʚʥʝʤ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʯʝʣʦʚʝʢʘ ï ʵʪʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʘʨʫʰʘʝʪ ʤʝʭʘʥʠʟʤ 

ʨʳʥʦʯʥʦʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ. 
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ɺʘʞʥʝʡʰʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʘʥʘʣʠʟʘ ʣʶʙʦʛʦ ʨʳʥʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʳʥʢʘ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʷʚʣʷʶʪʩʷ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ, ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʧʨʦʙʣʝʤʘʤ, 

ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʨʳʥʢʫ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ ʠ ʧʨʦʜʫʢʪʦʚ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʤʘʨʢʝʪʠʥʛ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʠ ʧʨʦʜʫʢʪʦʚ, ʮʝʥʦʚʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʜʚʠʞʝʥʠʷ ʫʩʣʫʛ ʠ 

ʧʨʦʜʫʢʪʦʚ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʠʭ ʨʝʘʣʠʟʘʮʠʝʡ. ɺ ʤʘʨʢʝʪʠʥʛʝ 

ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʝʜʠʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷʤ ʙʣʘʛ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ, ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. 

ʄʘʨʢʝʪʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʮʠʘʣʴʥʳʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʧʦʥʷʪʠʷ: ʥʫʞʜʘ, ʧʦʪʨʝʙʥʦʩʪʴ, ʞʝʣʘʥʠʝ, ʩʧʨʦʩ, 

ʧʨʦʜʫʢʪ, ʦʙʤʝʥ, ʨʳʥʦʢ. ɺʩʝ ʵʪʠ ʧʦʥʷʪʠʷ ʦʜʠʥʘʢʦʚʦ ʭʘʨʘʢʪʝʨʥʳ ʢʘʢ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʡ, 

ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʦʡ ʬʦʨʤʳ ʤʘʨʢʝʪʠʥʛʘ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ, 

ʣʝʞʘʱʠʤʠ ʚ ʦʩʥʦʚʝ ʤʘʨʢʝʪʠʥʛʘ, ʷʚʣʷʶʪʩʷ ʠʜʝʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʥʫʞʜʳ ʠ ʧʦʪʨʝʙʥʦʩʪʴ. 

ʅʫʞʜʘ ï ʯʫʚʩʪʚʦ ʦʱʫʱʘʝʤʦʡ ʯʝʣʦʚʝʢʦʤ ʥʝʭʚʘʪʢʠ ʯʝʛʦ-ʣʠʙʦ. ɼʣʷ ʤʘʨʢʝʪʠʥʛʘ 

ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʵʪʦ ʧʦʥʷʪʠʝ ʦʟʥʘʯʘʝʪ ʯʫʚʩʪʚʦ ʥʝʟʜʦʨʦʚʴʷ ʠ ʞʝʣʘʥʠʝ ʯʝʣʦʚʝʢʘ 

ʩʪʘʪʴ ʟʜʦʨʦʚʳʤ. 

ʇʦʪʨʝʙʥʦʩʪʴ ï ʥʫʞʜʘ, ʧʨʠʥʷʚʰʘʷ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʬʦʨʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʫʣʴʪʫʨʥʳʤ ʫʨʦʚʥʝʤ, ʣʠʯʥʦʩʪʴʶ ʠʥʜʠʚʠʜʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʨʳʥʢʘ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ. ʇʦʪʨʝʙʥʦʩʪʠ ʚʳʣʠʚʘʶʪʩʷ ʚ ʢʦʥʢʨʝʪʥʳʝ ʞʝʣʘʥʠʷ, ʢʦʪʦʨʳʝ ʩ ʫʯʝʪʦʤ ʜʝʥʝʞʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʧʨʦʩ ʥʘ ʨʳʥʢʝ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦʜʫʢʪʳ; 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʤʝʥ ʚ ʚʠʜʝ ʩʜʝʣʢʠ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʚ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʤʘʩʩʝ ʤʘʨʢʝʪʠʥʛ ʚ ʤʝʜʠʮʠʥʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʘʮʠʝʥʪʘ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʠ ʧʨʝʜʣʘʛʘʷ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʧʘʮʠʝʥʪ ʭʦʯʝʪ ʠ ʚ 
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ʯʝʤ ʦʥ ʥʫʞʜʘʝʪʩʷ. 

ɼʣʷ ʤʘʨʢʝʪʠʥʛʘ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ ʭʘʨʘʢʪʝʨʥʘ ʢʦʥʮʝʧʮʠʷ ʩʦʮʠʘʣʴʥʦ- 

ʵʪʠʯʝʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʘ: ʤʝʜʠʮʠʥʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʟʘʧʨʦʩʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʫʣʫʯʰʘʪʴ 

ʟʜʦʨʦʚʴʝ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʛʨʘʞʜʘʥ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʂʦʥʮʝʧʮʠʷ 

ʤʘʨʢʝʪʠʥʛʘ ʚ ʤʝʜʠʮʠʥʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʟʫʯʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʘʮʠʝʥʪʦʚ ʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʠʭ ʣʫʯʰʝ, ʯʝʤ ʢʦʥʢʫʨʝʥʪʳ. 

ɺ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ 

ʩʦʩʪʦʠʪ ʚ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, 

ʧʨʘʚʦʚʳʭ, ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʩʪʝʤʦʡ 

ʤʦʪʠʚʘʮʠʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦʨʤʘʪʠʚʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʫʛʘʭ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʧʦʣʫʯʘʪʴ ʧʘʮʠʝʥʪʳ; ʫʩʪʘʥʦʚʠʪʴ, ʩʢʦʣʴʢʦ ʦʥʠ ʤʦʛʫʪ ʟʘʧʣʘʪʠʪʴ 

ʟʘ ʥʠʭ; ʦʧʨʝʜʝʣʠʪʴ ʩʝʛʤʝʥʪ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʫʛʠ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʤʝʜʠʮʠʥʩʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ; ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʦʙ̡ʝʤʦʚ ʠ ʢʘʯʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ ʠ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʜʦʭʦʜʳ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ; ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ. 

ʇʨʠ ʤʘʨʢʝʪʠʥʛʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʤʝʜʠʮʠʥʩʢʘʷ ʫʩʣʫʛʘ ʦʙʣʘʜʘʝʪ 

ʢʦʤʧʣʝʢʩʦʤ çʥʝʪʦʚʘʨʥʳʭè ʩʚʦʡʩʪʚ: ʥʝʦʩʷʟʘʝʤʦʩʪʴ, ʥʝʩʦʭʨʘʥʷʝʤʦʩʪʴ, ʥʝʦʪʜʝʣʠʤʦʩʪʴ 

ʦʪ ʠʩʪʦʯʥʠʢʘ, ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʢʘʯʝʩʪʚʘ. 

ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ 

ʆʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʣʶʙʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʤʝʜʠʮʠʥʩʢʠʝ 

ʫʩʣʫʛʠ. 

ʎʝʥʘ ï ʜʝʥʝʞʥʦʝ ʚʳʨʘʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʘ (ʠʣʠ ʫʩʣʫʛʠ). 

ʉʪʦʠʤʦʩʪʴ ï ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʜʘ, ʚʣʦʞʝʥʥʦʛʦ ʚ ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ 
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(ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ) ʫʩʣʫʛʠ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 89 

ʤʝʜʠʮʠʥʩʢʦʡ (ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ) ʫʩʣʫʛʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʮʝʩʩʦʤ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. 

ʎʝʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʧʨʠʙʳʣʠ. 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ï ʵʪʦ ʟʘʪʨʘʪʳ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘ 

ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʫʩʣʫʛʠ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʜʝʥʝʞʥʦʡ ʬʦʨʤʝ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʠ ʦʧʣʘʪʫ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʣʝʯʝʙʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ 

ʝʜʠʥʠʮʫ ʫʩʣʫʛ (ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ï ʋɽʊ). ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ, ʚ ʢʘʢʫʶ ʩʫʤʤʫ 

ʦʙʭʦʜʠʪʩʷ ʫʯʨʝʞʜʝʥʠʶ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʦʪʨʘʞʘʝʪ ʪʝʢʫʱʠʝ ʨʘʩʭʦʜʳ. 

ʇʨʠʙʳʣʴ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ ʮʝʥʫ ʢʘʢ ʧʨʦʮʝʥʪ ʦʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʣʝʯʝʙʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʦʜʥʦʛʦ ʧʨʦʬʠʣʷ ʥʘ ʨʳʥʢʝ ʧʣʘʪʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ ʵʪʦʪ ʧʨʦʮʝʥʪ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠ ʢʦʤʬʦʨʪʥʦʩʪʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ. ʇʨʦʮʝʥʪ ʧʨʠʙʳʣʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʪ 15 ʜʦ 30% ʦʪ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʫʩʣʫʛʠ. 

ʉʘʤʳʤ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʟʘʪʨʘʪ ʷʚʣʷʝʪʩʷ ʩʪʘʪʴʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ çʆʩʥʦʚʥʘʷ 

ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘè, ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʝʩʣʠ ʝʝ ʧʨʠʥʷʪʴ ʟʘ 100%, ʵʪʦʪ ʵʣʝʤʝʥʪ 

ʩʦʩʪʘʚʣʷʝʪ ʩʝʛʦʜʥʷ ʥʘ ʧʨʘʢʪʠʢʝ 30ï35%. 

ɺ ʧʨʘʢʪʠʢʝ ʨʘʙʦʪʳ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʯʝʪ 

ʩʪʦʠʤʦʩʪʠ ʫʩʣʫʛʠ ʚ ʮʝʣʦʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʉ = ʉʧ + ʉʢ = ɿʪ + ʅʟ + ʄ + ʀ + ʆ + ʇ, 

ʛʜʝ ʉ ï ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛʠ, ʉʧ ï ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ, ʉʢ ï ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ, ɿʪ ï 

ʨʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, ʄ ï ʨʘʩʭʦʜʳ ʥʘ ʤʝʜʠʢʘʤʝʥʪʳ, ʧʝʨʝʚʷʟʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʧʨ., 

ʀ ï ʠʟʥʦʩ ʤʷʛʢʦʛʦ ʠʥʚʝʥʪʘʨʷ, ʆ ï ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʇ ï ʧʨʦʯʠʝ ʨʘʩʭʦʜʳ. 

ʂ ʧʨʷʤʳʤ ʨʘʩʭʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʟʘʪʨʘʪʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ 

ʤʝʜʠʮʠʥʩʢʦʡ ʫʩʣʫʛʦʡ ʠ ʧʦʪʨʝʙʣʷʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʦʢʘʟʘʥʠʷ: ʦʧʣʘʪʘ ʪʨʫʜʘ ʦʩʥʦʚʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʥʘʯʠʩʣʝʥʠʷ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʦʩʥʦʚʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, 

ʧʦʪʨʝʙʣʷʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛʠ ʧʦʣʥʦʩʪʴʶ (ʤʝʜʠʢʘʤʝʥʪʳ, ʧʝʨʝʚʷʟʦʯʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʠʟʥʦʩ ʤʷʛʢʦʛʦ ʠʥʚʝʥʪʘʨʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ). 



ɃɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɏ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ  
(ɓɆ ɕɖɎɒɋɖɋ ɖɋɞɋɓɎɥ ɝɆɗɘɓɡɛ ɍɆɊɆɝ Ɉ ɗɘɔɒɆɘɔɑɔɉɎɎ) 

ȰɔɑɑɋɐɘɎɈ ɆɈɘɔɖɔɈ 

 

http://izd -mn.com/  31 

 

ʂ ʢʦʩʚʝʥʥʳʤ ʨʘʩʭʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʪʝ ʚʠʜʳ ʟʘʪʨʘʪ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʷ, ʥʦ ʥʝ ʧʦʪʨʝʙʣʷʝʤʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʧʨʦʮʝʩʩʝ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ: ʦʧʣʘʪʘ ʪʨʫʜʘ ʦʙʱʝʫʯʨʝʞʜʝʥʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʟʘʪʨʘʪʳ ʥʘ ʢʦʤʘʥʜʠʨʦʚʢʠ ʠ ʩʣʫʞʝʙʥʳʝ ʨʘʟʲʝʟʜʳ, 

ʠʟʥʦʩ ʤʷʛʢʦʛʦ ʠʥʚʝʥʪʘʨʷ ʚ ʩʣʫʞʝʙʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʘʤʦʨʪʠʟʘʮʠʷ (ʠʟʥʦʩ) ʟʜʘʥʠʡ, 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ ʜʨ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʩʚʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ʦʪʥʦʩʷʪʩʷ ʥʘ ʩʪʦʠʤʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʯʝʨʝʟ ʨʘʩʯʝʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 
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2. ʇʨʠʣʦʞʝʥʠʝ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʢ ʯʘʩʪʥʳʤ ʟʘʜʘʯʘʤ ʩʪʦʤʘʪʦʣʦʛʠʠ 

2.1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ  

2.1.1. ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʦʥʷʪʠʡ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʕʢʩʧʝʨʠʤʝʥʪ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʧʳʪʘʥʠʝ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʩʣʦʚʠʡ. ʕʪʠ ʫʩʣʦʚʠʷ ʣʠʙʦ ʩʦʟʜʘʶʪʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦ, ʣʠʙʦ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʦʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ. ʇʦʜ 

ʦʧʳʪʦʤ (ʵʢʩʧʝʨʠʤʝʥʪʦʤ, ʠʩʧʳʪʘʥʠʝʤ) ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʩʣʦʚʠʡ, ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʧʨʦʠʟʦʡʪʠ ʠʥʪʝʨʝʩʫʶʱʝʝ ʥʘʩ ʩʦʙʳʪʠʝ. ʕʢʩʧʝʨʠʤʝʥʪ ʟʘʜʘʥ, ʝʩʣʠ ʦʧʨʝʜʝʣʝʥʳ ʝʛʦ 

ʫʩʣʦʚʠʷ ʠ ʫʢʘʟʘʥʳ ʩʦʙʳʪʠʷ, ʥʘʩʪʫʧʣʝʥʠʝ ʠʣʠ ʥʝʥʘʩʪʫʧʣʝʥʠʝ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ 

ʥʘʙʣʶʜʘʪʴ. 

ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʤʘʩʩʦʚʳʭ ʩʣʫʯʘʡʥʳʭ ʷʚʣʝʥʠʷʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʨʠʨʦʜʳ ʠ ʜʘʶʱʘʷ ʤʝʪʦʜʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʷʚʣʝʥʠʷ [1,2]. 

ʉʣʫʯʘʡʥʦʝ ʷʚʣʝʥʠʝ ï ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ (ʵʢʩʧʝʨʠʤʝʥʪʝ) 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ-ʥʦʚʦʤʫ; ʧʨʠʯʝʤ ʟʘʨʘʥʝʝ ʧʨʝʜʩʢʘʟʘʪʴ ʭʦʜ ʠ ʠʩʭʦʜ ʵʪʦʛʦ ʷʚʣʝʥʠʷ 

ʥʝʚʦʟʤʦʞʥʦ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ ʷʚʣʝʥʠʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʷʚʣʷʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤʠ.  

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʷʚʣʝʥʠʝ ʠʤʝʝʪ ʜʚʝ ʩʪʦʨʦʥʳ: ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʘʙʩʪʨʘʛʠʨʫʝʪʩʷ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, ʘ ʠʥʪʝʨʝʩʫʝʪʩʷ ʣʠʰʴ 

ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ: ʧʨʦʠʟʦʰʣʦ ʠʣʠ ʥʝʪ ʚ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʞʠʜʘʝʤʦʝ ʩʦʙʳʪʠʝ, 

ʢʘʢʦʚʳ ʚ ʵʪʦʪ ʨʘʟ ʙʳʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʡʥʦʛʦ 

ʷʚʣʝʥʠʷ. 

ʉʦʙʳʪʠʝ ï ʵʪʦ ʬʘʢʪ, ʢʦʪʦʨʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ (ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠʩʧʳʪʘʥʠʷ) 

ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʠʣʠ ʥʝ ʧʨʦʠʟʦʡʪʠ. ʊ.ʦ., ʩʦʙʳʪʠʝ ï ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʣʫʯʘʡʥʦʛʦ ʷʚʣʝʥʠʷ. 

ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ 

ʘʣʬʘʚʠʪʘ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʳʭ ï ɸ, ɺ, ʉ, ... 

ʅʘʧʨʠʤʝʨ, ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ɸ ï ʚʳʷʚʣʝʥʠʝ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʩʨʝʜʠ ʚʩʝʭ ʟʜʦʨʦʚʳʭ 
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ʟʫʙʦʚ ʦʜʥʦʛʦ ʟʫʙʘ ʩ ʢʘʨʠʦʟʥʳʤ ʧʦʨʘʞʝʥʠʝʤ; ʩʦʙʳʪʠʝ ɺ ï ʦʙʨʘʱʝʥʠʝ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʦʣʠʢʣʠʥʠʢʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʧʘʪʦʣʦʛʠʝʡ ʚ ʪʝʯʝʥʠʝ ʜʥʷ; ʩʦʙʳʪʠʝ ʉ ï ʨʦʞʜʝʥʠʝ ʧʝʨʚʦʛʦ ʨʝʙʸʥʢʘ ʚ ʩʝʤʴʝ - ʤʘʣʴʯʠʢʘ. 

 

ʇʦʥʷʪʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 

ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʣʶʜʠ ʠʥʦʛʜʘ ʧʳʪʘʶʪʩʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʦʙʳʪʠʷ ʧʦ 

ʩʪʝʧʝʥʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʦʷʚʣʝʥʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʪʫʘʮʠʠ, ʧʦ ʯʘʩʪʦʪʝ ʧʨʦʷʚʣʝʥʠʷ 

ʠʭ ʚ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʵʪʦʤ ʥʝ-ʤʘʪʝʤʘʪʠʢʠ ʛʦʚʦʨʷʪ ʦʙ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʝ ʧʦʷʚʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʧʨʠʭʦʜʷ ʢ 

ʪʝʨʤʠʥʫ çʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷè. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʥʷʪʠʡ ï ʵʪʦ 

ʚʝʩʴʤʘ ʪʨʫʜʥʘʷ, ʘ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʩʪʦ ʥʝʚʳʧʦʣʥʠʤʘʷ ʟʘʜʘʯʘ. ʇʦʵʪʦʤʫ ʧʨʠʜʝʪʩʷ ʜʘʪʴ 

ʥʝʩʢʦʣʴʢʦ, ʤʦʞʝʪ ʙʳʪʴ, ʥʝ ʩʘʤʳʭ ʫʜʘʯʥʳʭ ʥʘ ʯʝʡ-ʪʦ ʚʟʛʣʷʜ, ʜʝʬʠʥʠʮʠʡ ʧʦʥʷʪʠʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ. ʆʪʤʝʪʠʤ, ʯʪʦ ʵʪʦ ʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʥʝ 

ʵʣʝʤʝʥʪʳ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʩʜʝʣʘʥʥʦʛʦ ʚ 1933 ʛʦʜʫ 

ɸ.ʅ. ʂʦʣʤʦʛʦʨʦʚʳʤ1; ʵʪʦ ʣʠʰʴ ʦʧʠʩʘʥʠʝ, ʠʣʣʶʩʪʨʘʮʠʷ ʥʘʫʯʥʦʛʦ ʪʝʨʤʠʥʘ. 

1. ɺʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʤʝʨʘ 

çʦʙʲʝʢʪʠʚʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠè ʵʪʦʛʦ ʩʦʙʳʪʠʷ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʤʝʨʘ çʩʪʝʧʝʥʠ 

ʫʚʝʨʝʥʥʦʩʪʠè ʧʦʟʥʘʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ "ʬʠʣʦʩʦʬʩʢʦʝ" ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ ʈ(ɸ) ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʘ 

çprobabilitasè ï ʚʦʟʤʦʞʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʚʦʡʩʪʚ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 (ʥʫʣʷ) ʜʦ 1 (ʝʜʠʥʠʮʳ): 

...    0 Ò ʈ(ɸ) Ò 1 

ʂ ʩʦʞʘʣʝʥʠʶ, ʜʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ: çʆʪʢʫʜʘ ʙʝʨʫʪʩʷ 

ʦʙʲʝʢʪʠʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʦ ʢʦʪʦʨʳʭ ʫʧʦʤʠʥʘʣʦʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʫʢʠ?è. 

ʄʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʠʟ ʧʨʘʢʪʠʢʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʥʘʙʣʶʜʝʥʠʡ. ʉ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʧʦʜʤʝʯʝʥʦ, ʯʪʦ ʯʘʩʪʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʤʥʦʛʠʭ ʩʦʙʳʪʠʡ 

                                           

1 ʂʦʣʤʦʛʦʨʦʚ ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ (1903 ï 1987) ï ʩʦʚ. ʤʘʪʝʤʘʪʠʢ, ʘʢʘʜʝʤʠʢ ɸʅ ʉʉʉʈ ʠ ɸʢʘʜʝʤʠʠ ʧʝʜ 

ʥʘʫʢ ʉʉʉʈ, ʠʥ. ʯʣʝʥ ʇʦʣʴʩʢʦʡ ɸʅ, ʅʠʜʝʨʣʘʥʜʩʢʦʡ ʢʦʨʦʣʝʚʩʢʦʡ ɸʅ, ʃʦʥʜʦʥʩʢʦʛʦ ʢʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʈʫʤʳʥʩʢʦʡ ɸʅ, ɺʝʥʛʝʨʩʢʦʡ ɸʅ, ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʅ ʉʐɸ, ʇʘʨʠʞʩʢʦʡ ɸʅ, ɸʅ ɻɼʈ, ʄʝʞʜʫʥʘʨ. ʘʢʘʜʝʤʠʠ 

ʠʩʪʦʨʠʠ ʥʘʫʢʠ ʠ ʧʨ.[9] 
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ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʢʦʣʦ ʥʝʢʦʪʦʨʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʳʪʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʭʦʜʠʤ ʢ 

ʠʟʣʦʞʝʥʥʦʤʫ ʥʠʞʝ ʩʣʝʜʫʶʱʝʤʫ ʦʧʨʝʜʝʣʝʥʠʶ. 

2. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʝʜʝʣ 

ʯʘʩʪʦʩʪʠ (ʯʘʩʪʦʪʳ) ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʩʧʳʪʘʥʠʡ. ʕʪʦ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ "ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ" ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ. 
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ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʪʨʘʢʪʦʚʢʝ 

ʪʝʨʤʠʥʘ çʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷè, ʠʤ ʦʭʚʘʪʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ. ʆʥ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʦʛʦʩʪʠ, 

ʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʦʜʥʦ ï ʩʢʦʣʴ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɹʣʠʞʝ ʚʩʝʛʦ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʤʫ ʧʦʜʭʦʜʫ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʦʪʚʝʯʘʝʪ ʬʦʨʤʫʣʠʨʦʚʢʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʫʥʢʪʝ. 

3. ɺʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʤʝʨʘ ʨʘʚʥʦʚʝʨʦʷʪʥʦʩʪʠ 

ʩʦʙʳʪʠʡ, çʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʠè ʠʩʭʦʜʦʚ ʦʧʳʪʦʚ. ʀʥʦʛʜʘ ʵʪʦ ʥʘʟʳʚʘʶʪ "ʢʣʘʩʩʠʯʝʩʢʠʤ" 

ʦʧʨʝʜʝʣʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʜʘʞʝ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʧʳʪʘʥʠʡ, ʦʩʥʦʚʳʚʘʷʩʴ ʪʦʣʴʢʦ ʥʘ ʩʪʨʫʢʪʫʨʝ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ. ʄʥʦʞʝʩʪʚʦ ʠʩʭʦʜʦʚ 

ʦʧʳʪʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʛʨʫʧʧʳ ʨʘʚʥʦʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ, ʪʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʨʘʚʥʦʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ, 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʧʦʷʚʣʝʥʠʶ ʩʦʙʳʪʠʷ ɸ, ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʨʘʚʥʦʚʦʟʤʦʞʥʳʭ 

ʠʩʭʦʜʦʚ: 

ʈ(ɸ) = m/n,    

ʋʤʝʩʪʥʦ ʝʱʝ ʨʘʟ ʧʦʚʪʦʨʠʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʠʩʭʦʜʳ ʦʧʳʪʘ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʦʜʠʥʘʢʦʚʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʠ ʦʙʱʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʥʝʯʥʦ. 

ʀʟ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʪʝʢʘʶʪ ʝʸ ʩʚʦʡʩʪʚʘ. 

1) ɺʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʦʙʳʪʠʷ, ʪ.ʝ. ʪʘʢʦʛʦ, ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʠʟʙʝʞʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʦʛʦ ʠʩʧʳʪʘʥʠʷ, ʨʘʚʥʘ ʝʜʠʥʠʮʝ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʦʙʳʪʠʷ U ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ m = 

n, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, P(U) = m/n = 1. 

2) ɺʝʨʦʷʪʥʦʩʪʴ ʥʝʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ, ʪ.ʝ. ʪʘʢʦʛʦ, ʢʦʪʦʨʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʘʞʜʦʛʦ ʠʩʧʳʪʘʥʠʷ ʚʦʚʩʝ ʥʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʨʘʚʥʘ ʥʫʣʶ. 
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ɼʣʷ ʥʝʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ V ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ m = 0, ʦʪʢʫʜʘ 

P(V) = 0/n = 0. 

3) ɺʝʨʦʷʪʥʦʩʪʴ ʣʶʙʦʛʦ ʩʦʙʳʪʠʷ ɸ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʜʚʦʡʥʦʤʫ ʥʝʨʘʚʝʥʩʪʚʫ 

0 Ò ʈ(ɸ) Ò 1. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʣʶʙʦʤʫ ʩʦʙʳʪʠʶ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʯʠʩʣʦ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʠʩʭʦʜʦʚ ʦʧʳʪʘ m, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʫ 0 Ò m Ò n. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʬʦʨʤʫʣʝ ʚʝʨʦʷʪʥʦʩʪʠ, 0 Ò ʈ(ɸ) Ò 1. 

 

ʄʝʪʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʜʩʯʸʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ 

1) çʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜè ʧʦʜʩʯʸʪʘ ʚʝʨʦʷʪʥʦʩʪʠ. ʕʪʦʪ ʤʝʪʦʜ ʠʥʦʛʜʘ ʝʱʸ 

ʥʘʟʳʚʘʝʪʩʷ "ʉʭʝʤʘ ʫʨʥ". ʄʝʪʦʜ ʧʦʜʩʯʸʪʘ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦ ʜʦʣʝ ʰʘʥʩʦʚ, 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʜʘʥʥʦʤʫ ʩʦʙʳʪʠʶ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʤ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʩʭʦʜʳ ʦʧʳʪʘ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʨʘʚʥʦʚʦʟʤʦʞʥʳ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ [3]. 

ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ  

ʈ(ɸ) = m/n, 

ʛʜʝ m ï ʢʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʧʦʷʚʣʝʥʠʶ 

ʩʦʙʳʪʠʷ ɸ, 

n ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʚʥʦʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʨʠʤʝʨ 2.1. ɺ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʥʘʭʦʜʷʪʩʷ 8 ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ 

ʧʦʣʘ ʠ 2 ʤʫʞʩʢʦʛʦ. ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʝʨʚʳʤ ʢ ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ 

ʦʙʨʘʪʠʪʩʷ ʤʫʞʯʠʥʘ. 

ʈʝʰʝʥʠʝ. ʆʙʦʟʥʘʯʠʤ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ɸ ï ʪʦ, ʯʪʦ ʧʝʨʚʳʤ ʢ ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ 

ʦʙʨʘʪʠʪʩʷ ʤʫʞʯʠʥʘ. 

ʏʠʩʣʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʧʝʨʚʝʥʩʪʚʫ ʦʙʨʘʱʝʥʠʷ 

ʤʫʞʯʠʥʳ ʧʘʮʠʝʥʪʘ (ʩʦʙʳʪʠʶ ɸ), m = 2. ʆʙʱʝʝ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ n = 8 

+ 2 = 10. ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (ʧ. 1), P(A) = 2/10 = 1/5. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʯʠʪʘʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, ʥʝ ʧʨʦʚʦʜʷ ʦʧʳʪʘ, ʪʦ ʝʩʪʴ, ʥʝ ʨʘʩʭʦʜʫʷ ʚʨʝʤʝʥʠ, 

ʣʶʜʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʩʥʦʚʳʚʘʷʩʴ ʣʠʰʴ ʥʘ ʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʷʭ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʠ ʠʩʭʦʜʦʚ ʦʧʳʪʘ, ʚʳʜʚʠʥʫʪʦʝ ʚʳʰʝ, ʨʝʜʢʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʯʠʩʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚ m ʠ n ʪʨʝʙʫʝʪ 

ʦʩʥʦʚʘʪʝʣʴʥʦʛʦ ʟʥʘʥʠʷ ʦʩʥʦʚ ʢʦʤʙʠʥʘʪʦʨʠʢʠ. 
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2)  "ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ" ʧʦʜʩʯʸʪʘ ʚʝʨʦʷʪʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ 

ʪʨʝʙʦʚʘʥʠʝ ʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʠ ʠʩʭʦʜʦʚ ʦʧʳʪʘ ʦʩʪʘʝʪʩʷ ʚ ʩʠʣʝ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ 

ʠʩʭʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʳʤ.  

ɽʩʣʠ ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ ʠʩʭʦʜʳ ʦʧʳʪʘ, ʘ ʪʘʢʞʝ ʠʩʭʦʜʳ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ 

ʧʦʷʚʣʝʥʠʶ ʩʦʙʳʪʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʩʢʦʥʝʯʥʳʝ ʤʥʦʞʝʩʪʚʘ, ʥʦ ʠʤʝʶʪ ʢʘʢʫʶ-

ʣʠʙʦ ʦʜʠʥʘʢʦʚʫʶ ʤʝʨʫ ï ʜʣʠʥʫ, ʧʣʦʱʘʜʴ ʠʣʠ ʦʙʲʸʤ ï ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ ʦʪʥʦʰʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʤʝʨ 

ʈ(ɸ) = mes S1 / mes S×. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝʣʴʟʷ 

ʧʦʜʩʯʠʪʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʦʙʳʪʠʷ ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʨʝʥʠʷʤʠ: 

ʦʙʲʝʤʳ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʯʠʩʣʦ 

ʧʘʮʠʝʥʪʦʚ ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ, ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʥʘʯʘʣʴʥʦʛʦ 

ʢʘʨʠʝʩʘ ʚ ʩʨʝʜʥʠʡ ʠ ʪ.ʜ.. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʩʦʙʳʪʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʇʨʠʤʝʨ 2.2. ɺ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʦʣʠʢʣʠʥʠʢʫ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ ʦʞʠʜʘʝʪʩʷ 

ʧʦʩʪʫʧʣʝʥʠʝ ʜʚʫʭ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʦʡ ʟʫʙʥʦʡ ʙʦʣʴʶ. ʇʘʮʠʝʥʪʳ ʤʦʛʫʪ ʧʨʠʙʳʪʴ ʚ 

ʩʣʫʯʘʡʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʘ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʨʠʝʤ ʧʦʩʪʫʧʠʚʰʠʭ ʧʘʮʠʝʥʪʦʚ, 

ʩʦʩʪʘʚʣʷʝʪ 30 ʤʠʥʫʪ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʧʨʠʙʫʜʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ? 

ʈʝʰʝʥʠʝ. 

ʇʫʩʪʴ ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ï ʍ, ʘ ʜʨʫʛʦʡ Y. ʆʥʠ ʚʩʪʨʝʪʷʪʩʷ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ |X-Y|<0,5ʯ. ɼʣ ̫ ʩʣʫʯʘʷ X>Y ʧʦʣʫʯʠʤ 

ʥʝʨʘʚʝʥʩʪʚʦ X-0,25> Y, ʘ ʜʣʷ ʩʣʫʯʘʷ X<Y ï ʥʝʨʘʚʝʥʩʪʚʦ Y > X-0,5. ʈʘʩʩʤʦʪʨʠʤ 

ʩʠʪʫʘʮʠʶ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʘ ʨʠʩʫʥʢʝ 2.1. ɺʩʷ ʦʙʣʘʩʪʴ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʠʩʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʣʠʥʠʷʤʠ Y=0, Y=1, X=0, 

X=1. ɸ ʦʙʣʘʩʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʣʠʥʠʷʤʠ Y=X-0,5 ʠ Y=X+0,5. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʚʩʪʨʝʯʠ ʧʘʮʠʝʥʪʦʚ ʙʫʜʝʪ ʨʘʚʥʘ ʦʪʥʦʰʝʥʠʶ 

ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ ʢʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. 
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ʈʠʩ. 2.1 ï ʇʨʠʤʝʨ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 
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3) "ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ" ï ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʧʨʝʜʝʣ ʯʘʩʪʦʩʪʠ (ʯʘʩʪʦʪʳ) ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʠʩʧʳʪʘʥʠʡ. ɿʜʝʩʴ ʧʦʥʷʪʠʝ çʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷè ʚʳʪʝʢʘʝʪ ʠʟ ʧʨʘʢʪʠʢʠ, ʠʟ 

ʥʘʢʦʧʣʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦʙ ʠʟʫʯʘʝʤʦʤ ʩʣʫʯʘʡʥʦʤ ʷʚʣʝʥʠʠ. 

ɽʩʣʠ ʧʨʦʚʝʩʪʠ n ʦʧʳʪʦʚ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʜʩʯʠʪʘʪʴ m ï ʯʠʩʣʦ 

ʧʦʷʚʣʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʥʘʩ ʩʦʙʳʪʠʷ, ʪʦ ʯʘʩʪʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʯʠʩʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ: 

ʈ*(ɸ) = p = m/n.  

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʩʝʨʠʠ ʯʘʩʪʦʩʪʴ, ʠʟʤʝʥʷʷʩʴ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʯʠʩʣʘ n, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʦʢʦʣʦ ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʯʠʩʣʘ. ʕʪʦ ʯʠʩʣʦ ʧʨʠ ʫʩʣʦʚʠʠ nŸÐ ʠ ʧʨʠʥʠʤʘʶʪ ʟʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ. 

ʊʝʦʨʝʤʘ ɹʝʨʥʫʣʣʠ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ 

ʦʧʳʪʦʚ ʯʘʩʪʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʩʭʦʜʠʪʩʷ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʢ ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʠ, ʪʦ 

ʝʩʪʴ  

n

m
AP

n
.lim)(
¤

=  

ʂʦʥʝʯʥʦ ʞʝ, ʦʪ ʯʠʪʘʪʝʣʷ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ 

ʠʩʧʳʪʘʥʠʡ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʦʙʳʪʠʷ. ʆ 

ʤʝʪʦʜʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ, ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʤʘʪʝʨʠʘʣʝ (ʧʫʥʢʪ 2.2.2). 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʙʳʪʠʡ. ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ 

ʉʦʙʳʪʠʝ ʥʘʟʳʚʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ (U), ʝʩʣʠ ʦʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʷʚʣʷʝʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʦʧʳʪʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ ʝʜʠʥʠʮʝ: P(U) = 1. 

ʇʨʠʤʝʨ 2.3. ʀʩʭʦʜ ʥʝ ʣʝʯʝʥʥʦʛʦ ʛʣʫʙʦʢʦʛʦ ʢʘʨʠʝʩʘ ï ʩʦʙʳʪʠʝ U ï ʨʘʟʚʠʪʠʝ 

ʧʫʣʴʧʠʪʘ ï ʜʦʩʪʦʚʝʨʥʦʝ ʩʦʙʳʪʠʝ. 

ʉʦʙʳʪʠʝ ʥʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ (V), ʝʩʣʠ ʦʥʦ ʥʝ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʦʧʳʪʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʥʝʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ ʥʫʣʶ: P(V) = 0.  

ʇʨʠʤʝʨ 2.4. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ 3.6 ʟʫʙʘ ʯʝʨʝʟ ʤʝʩʷʮ ʧʨʦʠʟʦʰʣʦ 

ʧʨʦʨʝʟʳʚʘʥʠʝ ʥʦʚʦʛʦ ʟʫʙʘ ʥʘ ʤʝʩʪʝ ʫʜʘʣʸʥʥʦʛʦ. 

ʉʦʙʳʪʠʝ ʥʘʟʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʳʤ, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ ʦʥʦ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ, 

ʥʦ ʤʦʞʝʪ ʠ ʥʝ ʧʦʷʚʠʪʴʩʷ, ʧʨʠʯʝʤ ʵʪʦ ʟʘʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʦ. ɺʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ 
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ʩʦʙʳʪʠʷ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʥʫʣʷ ʜʦ ʝʜʠʥʠʮʳ: 0 Ò ʈ(ɸ) Ò 1. 

ʇʨʠʤʝʨ 2.5. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʨʘʟʚʠʪʠʷ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʩʨʝʜʠ ʜʝʪʝʡ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʨʘʩʭʦʜʦʚʘʥʠʷ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʩʦʙʳʪʠʝ ǔ ï ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʘʥʥʦʤ ʦʧʳʪʝ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʩʦʙʳʪʠʝ ɸ ʥʝ ʧʨʦʠʩʭʦʜʠʪ: ʈ(ɸ) + ʈ(ǔ) = 1. 

ʇʨʠʤʝʨ 2.6. ɼʣʷ ʩʦʙʳʪʠʷ ɸ ï ʥʘʣʠʯʠʝ ʩʣʫʯʘʝʚ ʧʝʨʬʦʨʘʮʠʠ ʢʦʨʥʝʚʦʛʦ ʢʘʥʘʣʘ ï 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʙʳʪʠʝ ǔ ï ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʯʘʝʚ ʧʝʨʬʦʨʘʮʠʠ ʢʦʨʥʝʚʦʛʦ ʢʘʥʘʣʘ. 

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ ʧʨʠʤʝʥʷʶʪ ʦʩʦʙʳʡ ʚʠʜ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʣʣʶʩʪʨʘʮʠʡ ï ʜʠʘʛʨʘʤʤʳ ɺʝʥʥʘ2. ʅʘ ʥʠʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ 

(ʢʚʘʜʨʘʪʦʤ) ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʦʠʟʦʡʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʦʧʳʪʘ, ʘ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʴʶ (ʦʙʣʘʩʪʷʤʠ) 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ï ʦʪʜʝʣʴʥʦʝ, ʠʥʪʝʨʝʩʫʶʱʝʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʩʦʙʳʪʠʝ (ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ) [1,2]. ʇʨʠ ʵʪʦʤ ʠʥʦʛʜʘ ʧʣʦʱʘʜʴ ʦʙʣʘʩʪʠ, çʦʪʦʙʨʘʞʘʶʱʝʡè 

ʩʦʙʳʪʠʝ, ʙʝʨʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʠ (ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʧʣʦʱʘʜʴ 

ʚʩʝʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʦʡ 1 ʝʜʠʥʠʮʝ). 

ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ɸ ʠʟʦʙʨʘʞʝʥʦ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʦʙʣʘʩʪʴʶ, ʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʝʤʫ ʩʦʙʳʪʠʝ ǔ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʪʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʚʥʫʪʨʠ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. 

ʈʠʩ. 2.2 ï ʇʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ɺʝʥʥʘ 

ɼʚʘ ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ, ʝʩʣʠ ʠʭ ʚʝʨʦʷʪʥʦʩʪʠ ʦʜʠʥʘʢʦʚʳ; 

                                           

2 ɼʞʦʥ ɺʝʥʥ (John Venn, 1834 ï 1923) ï ʘʥʛʣʠʡʩʢʠʡ ʣʦʛʠʢ. ʉʦʟʜʘʣ ʦʩʦʙʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ï 

ʜʠʘʛʨʘʤʤʳ ɺʝʥʥʘ ï ʥʘʰʝʜʰʠʡ ʧʨʠʤʝʥʝʥʠʝ ʚ ʣʦʛʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ "ʬʦʨʤʘʣʴʥʳʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ"[9]. 

 

ɸ 

ǔ 
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ʧʨʠʨʦʜʘ ʠʟʫʯʘʝʤʳʭ ʩʦʙʳʪʠʡ ʧʨʠ ʵʪʦʤ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʩʦʙʳʪʠʷ 

ʦʙʳʯʥʦ ʦʙʦʟʥʘʯʘʶʪ ʨʘʚʝʥʩʪʚʦʤ: A = B. 

ʇʨʠʤʝʨ 2.7. ʕʢʚʠʚʘʣʝʥʪʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʪʝʨʘʧʠʠ ʙʦʣʴʥʦʤʫ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ: ɸ ï ʥʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʘ ʩʦʩʪʦʷʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ, ʩ ʧʨʦʤʝʞʫʪʢʘʤʠ ʤʝʞʜʫ ʧʨʠʝʤʘ ʧʠʱʠ, ʙʦʣʷʤʠ 

ʣʦʢʘʣʠʟʫʶʱʠʤʠʩʷ ʚ ʧʨʘʚʦʤ ʟʫʙʥʦʤ ʨʷʜʫ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʙʝʟ ʯʸʪʢʠʭ ʛʨʘʥʠʮ, 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʧʨʠʸʤʘ ʧʠʱʠ, ʫʩʠʣʠʚʘʶʱʠʤʠʩʷ ʧʨʠ 

ʧʘʣʴʧʘʮʠʠ ʥʘ ʵʪʫ ʦʙʣʘʩʪʴ, ɺ ï ʥʘʣʠʯʠʝ ʫ ʙʦʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʢʘʨʠʝʩʘ ʟʫʙʦʚ. 

ʉʫʤʤʦʡ (ʦʙʲʝʜʠʥʝʥʠʝʤ) ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ɸ ʠ ɺ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ ʉ, 

ʩʦʩʪʦʷʱʝʝ ʚ ʚʳʧʦʣʥʝʥʠʠ ʠʣʠ ʩʦʙʳʪʠʷ ɸ, ʠʣʠ ʩʦʙʳʪʠʷ ɺ, ʠʣʠ ʦʙʦʠʭ ʚʤʝʩʪʝ; ʠʥʘʯʝ ʛʦʚʦʨʷ, 

ʚ ʧʦʷʚʣʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʩʦʙʳʪʠʡ ɸ ʠ ɺ: ʉ = ɸ + ɺ. ɽʩʣʠ ʩʦʙʳʪʠʷ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʤʥʦʞʝʩʪʚʘ ɸ ʠ ɺ (ʨʠʩ. 2.3), ʪʦ ʩʫʤʤʦʡ ʩʦʙʳʪʠʡ ʥʘʟʳʚʘʶʪ ʦʙʲʝʜʠʥʝʥʠʝ ʵʪʠʭ ʤʥʦʞʝʩʪʚ: ʉ 

= ɸ 8ɺ. ʅʘ ʨʠʩ. 2.3 ʦʙʲʝʜʠʥʝʥʠʝʤ ʤʥʦʞʝʩʪʚ ʷʚʣʷʝʪʩʷ ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʯʘʩʪʝʡ: ʧʝʨʚʘʷ ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩʦʙʳʪʠʝ ɸ ʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ɺ; 

ʚʪʦʨʘʷ ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩʦʙʳʪʠʝ ɺ ʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ɸ; ʪʨʝʪʴʷ ï 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠ ʩʦʙʳʪʠʝ ɸ ʠ ʩʦʙʳʪʠʝ ɺ (ʠʭ ʧʝʨʝʩʝʯʝʥʠʝ). 

 

 

 

 

 

 

 

ʈʠʩ. 2.3 ï ɼʠʘʛʨʘʤʤʳ ɺʝʥʥʘ ʜʣʷ ʩʫʤʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ 

ʉʣʝʜʩʪʚʠʷ: ɸ + ǔ = U 

ɸ + ɸ = ɸ 

ʇʨʠʤʝʨ 2.8. ɼʚʘ ʩʪʫʜʝʥʪʘ ʧʨʦʚʦʜʷʪ ʧʨʝʧʘʨʠʨʦʚʘʥʠʝ ʟʫʙʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʢʦʨʦʥʢʠ. ʉʦʙʳʪʠʝ ɸ ï ʩʥʷʪʠʝ ʦʪʪʠʩʢʦʚ ʩ ʢʫʣʴʪʠ ʟʫʙʘ ʧʝʨʚʳʤ ʩʪʫʜʝʥʪʦʤ, 

ʩʦʙʳʪʠʝ ɺ ï ʩʥʷʪʠʝ ʦʪʪʠʩʢʦʚ ʩ ʢʫʣʴʪʠ ʟʫʙʘ ʚʪʦʨʳʤ ʩʪʫʜʝʥʪʦʤ. ʉʦʙʳʪʠʝ ʉ = A + B ï ʩʥʷʪʠʝ 

ʦʪʪʠʩʢʦʚ ʩ ʢʫʣʴʪʠ ʟʫʙʘ ʠʣʠ ʧʝʨʚʳʤ ʩʪʫʜʝʥʪʦʤ, ʠʣʠ ʚʪʦʨʳʤ, ʠʣʠ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ 

ʩʪʫʜʝʥʪʘʤʠ. 
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ʇʨʦʠʟʚʝʜʝʥʠʝʤ (ʧʝʨʝʩʝʯʝʥʠʝʤ, ʩʦʚʤʝʱʝʥʠʝʤ) ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ɸ ʠ ɺ 

ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ ɽ, ʩʦʩʪʦʷʱʝʝ ʚ ʚʳʧʦʣʥʝʥʠʠ ʠ ʩʦʙʳʪʠʷ ɸ, ʠ ʩʦʙʳʪʠʷ ɺ; ʠʥʘʯʝ 

ʛʦʚʦʨʷ, ʚ ʧʦʷʚʣʝʥʠʠ ʦʙʦʠʭ ʩʦʙʳʪʠʡ ʚʤʝʩʪʝ. 

ɽ = ɸ Ĭ ɺ,       ɽ = ɸ ž ɺ. 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.4 ï ɼʠʘʛʨʘʤʤʳ ɺʝʥʥʘ ʜʣʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ 

ʉʣʝʜʩʪʚʠʷ:    ɸ Ĭ ǔ = V 

 ɸ Ĭ ɸ = ɸ 

ʇʨʠʤʝʨ 2.9. ɺ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʦʣʠʢʣʠʥʠʢʫ ʧʦʩʪʫʧʠʣʠ ʢʘʨʧʫʣʳ ʩ 

ʫʣʴʪʨʘʢʘʠʥʦʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʚʦʜʘʤʠ ˉ 1 ʠ ˉ 2. ʉʦʙʳʪʠʝ ɸ ï 

ʧʦʷʚʣʝʥʠʝ ʢʘʨʧʫʣʳ, ʨʘʟʙʠʪʦʡ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʩʦʙʳʪʠʝ ɺ ï ʧʦʷʚʣʝʥʠʝ ʢʘʨʧʫʣʳ, 

ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʟʘʚʦʜʝ ˉ 1. ʊʦʛʜʘ ʩʦʙʳʪʠʝ ɽ = A Ĭ B ï ʧʦʷʚʣʝʥʠʝ 

ʨʘʟʙʠʪʦʡ ʢʘʨʧʫʣʳ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʟʘʚʦʜʝ ˉ 1. 

 

ʊʝʦʨʝʤʳ ʫʤʥʦʞʝʥʠʷ ʠ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʅʝʟʘʚʠʩʠʤʳʝ ʠ ʟʘʚʠʩʠʤʳʝ ʩʦʙʳʪʠʷ. ʋʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ. 

ʊʝʦʨʝʤʳ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

ʉʦʙʳʪʠʝ ɸ ʥʘʟʳʚʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʩʦʙʳʪʠʷ ɺ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɺ ʠʣʠ ʥʝʪ. 

ɸ 

ɺ 

ɸ 

ɺ 
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ʈʠʩ. 2.5 ï ɼʠʘʛʨʘʤʤʳ ɺʝʥʥʘ ʜʣʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ (ʥʝʩʦʚʤʝʩʪʥʳʭ ʠ 

ʩʦʚʤʝʩʪʥʳʭ) ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ 

ʇʨʠʤʝʨ 2.10. ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʢʣʠʥʠʢʫ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʩʦʙʳʪʠʝ ɸ), 

ʦʙʨʘʱʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʢ ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ (ʩʦʙʳʪʠʝ ɺ) ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʩʦʙʳʪʠʷʤʠ. 

ʊʝʦʨʝʤʘ: ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ɸ ʠ ɺ ʨʘʚʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʪʠʭ ʩʦʙʳʪʠʡ: P (AĬB) = P(A) Ĭ P(B). 

ʇʨʠʤʝʨ 2.11. ɺʨʘʯ-ʩʪʦʤʘʪʦʣʦʛ ʫʜʘʣʠʣ ʟʫʙʳ ʫ ʯʝʪʳʨʸʭ ʙʦʣʴʥʳʭ. ɺʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʦʪʢʨʦʝʪʩʷ ʢʨʦʚʦʪʝʯʝʥʠʝ ʫ ʧʝʨʚʦʛʦ ʙʦʣʴʥʦʛʦ, ʈ(ɸ) = 0,2, ʚʪʦʨʦʛʦ 

ʙʦʣʴʥʦʛʦ ï ʈ(ɺ) = 0,3, ʪʨʝʪʴʝʛʦ ï ʈ(ʉ) = 0,25, ʯʝʪʚʸʨʪʦʛʦ ʙʦʣʴʥʦʛʦ ï ʈ(D) = 0,1. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʫʜʝʪ ʢʨʦʚʦʪʝʯʝʥʠʝ 

ʠʟ ʣʫʥʢʠ ʫʜʘʣʝʥʥʦʛʦ ʟʫʙʘ. 

ʈʝʰʝʥʠʝ. ʉʯʠʪʘʷ ʪʨʝʙʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʥʘʭʦʜʠʤ ʠʩʢʦʤʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

P(AĬBĬCĬD) = ʈ(ɸ) Ĭ ʈ(ɺ) Ĭ ʈ(ʉ) Ĭ ʈ(D ) = 0,2Ĭ0,3Ĭ0,25Ĭ0,1 = 0,0015. 

ɽʩʣʠ ʞʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ ʤʝʥʷʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʠʣʠ 

ʥʝʧʦʷʚʣʝʥʠʝʤ ʩʦʙʳʪʠʷ ɺ, ʪʦ ʩʦʙʳʪʠʝ ɸ ʥʘʟʳʚʘʝʪʩʷ ʟʘʚʠʩʠʤʳʤ ʦʪ ʩʦʙʳʪʠʷ ɺ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ, ʚʳʯʠʩʣʝʥʥʘʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʤʝʣʦ ʤʝʩʪʦ ʩʦʙʳʪʠʝ ɺ, 

ʥʘʟʳʚʘʝʪʩʷ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʦʙʳʪʠʷ ɸ; ʦʙʦʟʥʘʯʝʥʠʝ ʈ(ɸ/ɺ). 

ʊʝʦʨʝʤʘ: ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ɸ ʠ ɺ ʨʘʚʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʘ ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʪʦʨʦʛʦ, ʚʳʯʠʩʣʝʥʥʫʶ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʧʝʨʚʦʝ ʩʦʙʳʪʠʝ ʦʩʫʱʝʩʪʚʠʣʦʩʴ: 

ʈ(ɸĬɺ) = ʈ(ɸ) Ĭ ʈ(ɺ/ɸ) = ʈ(ɺ) Ĭ ʈ(ɸ/ɺ). 

AĬB=Ï 
AĬB=C 
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ʇʨʠʤʝʨ 2.12. ʉʪʫʜʝʥʪ ʧʨʠʰʸʣ ʥʘ ʵʢʟʘʤʝʥ ʧʦ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʟʥʘʷ ʣʠʰʴ 40 ʠʟ 50 

ʚʦʧʨʦʩʦʚ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʤ ʙʠʣʝʪʝ ʪʨʠ ʚʦʧʨʦʩʘ. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪ ʦʪʚʝʪʠʪ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ʙʠʣʝʪʘ (ʩʦʙʳʪʠʝ ɸ), ʥʘ ʚʪʦʨʦʡ 

ʚʦʧʨʦʩ (ʩʦʙʳʪʠʝ ɺ) ʠ ʥʘ ʪʨʝʪʠʡ ʚʦʧʨʦʩ (ʩʦʙʳʪʠʝ ʉ).   

ʈʝʰʝʥʠʝ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪ ʦʪʚʝʪʠʪ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ʙʠʣʝʪʘ, P(A) 

= 40/50 = 4/5. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪ ʦʪʚʝʪʠʪ ʥʘ ʚʪʦʨʦʡ ʚʦʧʨʦʩ, ʚʳʯʠʩʣʝʥʥʘʷ 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥ ʦʪʚʝʪʠʣ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ, ʪ.ʝ. ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ, P(B/A) = 

39/49. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪ ʦʪʚʝʪʠʪ ʥʘ ʪʨʝʪʠʡ ʚʦʧʨʦʩ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʛʦ 

ʙʠʣʝʪʘ, ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʦʥ ʦʪʚʝʪʠʣ ʥʘ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʚʦʧʨʦʩʳ, ʪ.ʝ. ʫʩʣʦʚʥʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ, P(C/(AĬB)) = 38/48 = 19/24. ʇʦ ʬʦʨʤʫʣʝ ʥʘʭʦʜʠʤ ʠʩʢʦʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ: 

P(AĬBĬC) = P(A)ĬP(
A

B )ĬP(
AB

C ) = 4/5Ĭ39/49Ĭ19/24 = 0,5. 

ʊʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʉʦʚʤʝʩʪʥʳʝ ʠ ʥʝʩʦʚʤʝʩʪʥʳʝ ʩʦʙʳʪʠʷ.  

ʅʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ ʥʘʟʳʚʘʶʪʩʷ ʥʝʩʦʚʤʝʩʪʥʳʤʠ ʚ ʜʘʥʥʦʤ ʦʧʳʪʝ, ʝʩʣʠ ʥʠʢʘʢʠʝ 

ʜʚʘ ʠʟ ʥʠʭ ʥʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʚʤʝʩʪʝ ʚ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʳʤʠ. 

ʊʝʦʨʝʤʘ: ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʦʤʫ ʠʩʧʳʪʘʥʠʶ ʠ ʜʣʷ ʣʶʙʳʭ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ 

ɸ ʠ ɺ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ:  

ʈ(ɸ + ɺ) = ʈ(ɸ) + ʈ(ɺ) - ʈ(ɸĬɺ). 

ʉʣʝʜʩʪʚʠʝ. ɽʩʣʠ ɸ ʠ ɺ ï ʥʝʩʦʚʤʝʩʪʥʳʝ ʩʦʙʳʪʠʷ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʨʘʚʥʘ ʩʫʤʤʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʪʠʭ ʩʦʙʳʪʠʡ: 

ʈ(ɸ + ɺ) = ʈ(ɸ) + ʈ(ɺ) 

  

ʈʠʩ. 2.6 ï ɼʠʘʛʨʘʤʤʳ ɺʝʥʥʘ ʜʣʷ ʩʫʤʤʳ ʜʚʫʭ (ʥʝʩʦʚʤʝʩʪʥʳʭ ʠ ʩʦʚʤʝʩʪʥʳʭ) ʩʣʫʯʘʡʥʳʭ 

ʩʦʙʳʪʠʡ 

A*B=Ï 
A+B=D 
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ʇʨʠʤʝʨ 2.13. ɺ ʧʦʜʢʘʪʥʦʡ ʪʫʤʙʝ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ ʠʤʝʶʪʩʷ 100 ʢʘʨʧʫʣ ʦʜʥʦʛʦ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʘʥʝʩʪʝʪʠʢʘ). ʀʟ ʥʠʭ 20 ʢʘʨʧʫʣ ʠʤʝʶʪ 90% ʩʨʦʢ ʛʦʜʥʦʩʪʠ, 50 

ʢʘʨʧʫʣ ï 70% ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ, 24 ʢʘʨʧʫʣʳ ï 50% ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ, 6 ʢʘʨʧʫʣ ʩ ʠʩʪʝʢʰʠʤ 

ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʟʷʪʘʷ ʥʘʫʛʘʜ ʢʘʨʧʫʣʘ ʧʨʝʧʘʨʘʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʧʫʱʝʥʘ ʢ ʨʝʘʣʠʟʘʮʠʠ? 

ʈʝʰʝʥʠʝ. ɺʝʨʦʷʪʥʦʩʪʴ ʚʳʙʦʨʘ ʫʧʘʢʦʚʢʠ ʩ 90% ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ (ʩʦʙʳʪʠʝ ɸ) ʈ(ɸ) 

= 20/100 = 1/5. ɺʝʨʦʷʪʥʦʩʪʴ ʚʳʙʦʨʘ ʫʧʘʢʦʚʢʠ ʩ 70% ʩʨʦʢʦʤ (ʩʦʙʳʪʠʝ ɺ) P(B) = 50/100 

= 1/2. ɺʝʨʦʷʪʥʦʩʪʴ ʚʳʙʦʨʘ ʫʧʘʢʦʚʢʠ ʩ 50% ʩʨʦʢʦʤ (ʩʦʙʳʪʠʝ ʉ) P(C) = 24/100 = 6/25. 

ʉʦʙʳʪʠʷ ɸ, ɺ ʠ ʉ ʥʝʩʦʚʤʝʩʪʥʳʝ, ʧʦʵʪʦʤʫ ʥʘʭʦʜʠʤ ʈ(A + B + C) = 1/5 + 1/2 + 6/25 = 

47/50 = 0,94.   

ʊʝʦʨʝʤʘ: ʩʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ɸ1, ɸ2, é , ɸn, ʦʙʨʘʟʫʶʱʠʭ 

ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʦʙʳʪʠʡ, ʨʘʚʥʘ ʝʜʠʥʠʮʝ: 

P(ɸ1) + P(ɸ2) + é + P(ɸn) = 1. 

ʇʨʠʤʝʨ 2.14. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ʦʙʩʣʫʞʠʚʘʝʪ ʧʘʮʠʝʥʪʦʚ, 

ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʧʦ ʫʣʠʮʝ ʀʚʘʥʦʚʩʢʦʡ ʠʟ ʪʨʝʭ ʜʦʤʦʚ ɸ, ɺ, ʉ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʭʦʜʘ 

ʧʘʮʠʝʥʪʘ ʠʟ ʜʦʤʘ ɸ ʈ(ɸ) = 0,6; ʠʟ ʜʦʤʘ B P(B) = 0,3. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʈ(ʉ) ʪʦʛʦ, ʯʪʦ 

ʧʘʮʠʝʥʪ ʧʨʠʰʝʣ ʠʟ ʜʦʤʘ ʉ. 

ʈʝʰʝʥʠʝ. ʉʦʙʳʪʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʠʟ ʜʦʤʦʚ ɸ, ɺ ʠ ʉ ʩʦʩʪʘʚʣʷʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ 

ʩʦʙʳʪʠʡ. ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʬʦʨʤʫʣʝ, 0,6 + 0,3 + P(C) = 1, ʦʪʢʫʜʘ P(C) = 1 ï 

0,9 = 0,1. 

 

ʊʝʦʨʝʤʳ ʦ ʧʦʚʪʦʨʝʥʠʠ ʦʧʳʪʦʚ. ʈʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʨʝʜʩʪʚ. 

ʏʘʩʪʥʘʷ ʪʝʦʨʝʤʘ ʦ ʧʦʚʪʦʨʝʥʠʠ ʦʧʳʪʦʚ 

ɺ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ ʣʶʙʦʛʦ ʧʨʦʬʠʣʷ ʟʘʯʘʩʪʫʶ ʚʩʪʨʝʯʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, 

ʢʦʛʜʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʧʳʪ (ʵʢʩʧʝʨʠʤʝʥʪ, ʦʧʝʨʘʮʠʷ, ʜʝʡʩʪʚʠʝ, ʧʨʦʮʝʜʫʨʘ) ʧʦʚʪʦʨʷʝʪʩʷ 

ʥʝʦʜʥʦʢʨʘʪʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʦʛʦ ʦʧʳʪʘ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʠʣʠ ʥʝ ʧʦʷʚʠʪʴʩʷ 

ʞʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ï ʩʦʙʳʪʠʝ ɸ. ʇʨʠʯʝʤ, ʧʦʨʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʠʥʪʝʨʝʩʫʝʪ ʥʝ ʠʩʭʦʜ 

ʦʪʜʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʝʨʠʠ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʧʦ ʟʘʚʝʨʰʝʥʠʠ 

ʚʩʝʡ ʩʝʨʠʠ. 

ʅʘʧʨʠʤʝʨ, ʯʠʩʣʦ ʵʬʬʝʢʪʦʚ ʩʥʠʞʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʫʙʦʚ ʫ ʙʦʣʴʥʳʭ ʩ 

ʛʠʧʝʨʝʩʪʝʟʠʝʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʛʦ ʩʝʥʩʠʪʠʚʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ ʧʦʜʦʙʥʳʝ ʚʦʧʨʦʩʳ ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʧʳʪʳ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ. ʅʝʩʢʦʣʴʢʦ ʦʧʳʪʦʚ ʥʘʟʳʚʘʶʪʩʷ 
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ʥʝʟʘʚʠʩʠʤʳʤʠ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʩʭʦʜʘ ʦʧʳʪʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, 

ʢʘʢʠʝ ʠʩʭʦʜʳ ʠʤʝʣʠ ʜʨʫʛʠʝ ʦʧʳʪʳ ʚ ʩʝʨʠʠ. 

ʅʘʧʨʠʤʝʨ, ʜʠʥʘʤʠʢʘ ʦʙʲʝʤʘ ʨʘʩʭʦʜʦʚʘʥʠʷ ʧʣʦʤʙʠʨʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʠʩʣʦ 

ʣʶʜʝʡ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʦʧʦʣʘʩʢʠʚʘʪʝʣʷʤʠ ʧʦʣʦʩʪʠ ʨʪʘ. 

ʏʘʩʪʥʘʷ ʪʝʦʨʝʤʘ ʦ ʧʦʚʪʦʨʝʥʠʠ ʦʧʳʪʦʚ. ɽʩʣʠ ʦʧʳʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʦʜʥʠʭ  ʠ 

ʪʝʭ ʫʩʣʦʚʠʷʭ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ ʦʜʥʘ ʠ ʪʘ ʞʝ, ʟʜʝʩʴ 

ʧʨʠʤʝʥʠʤʘ ʯʘʩʪʥʘʷ ʪʝʦʨʝʤʘ ʦ ʧʦʚʪʦʨʝʥʠʠ ʦʧʳʪʦʚ.  

ʇʨʦʠʟʚʦʜʠʪʩʷ n ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʳʪʦʚ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʩʦʙʳʪʠʝ ɸ ʤʦʞʝʪ 

ʧʦʷʚʠʪʴʩʷ ʩ ʦʜʥʦʡ ʠ ʪʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ p (ʪʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ 

ʢʘʞʜʦʤ ʦʧʳʪʝ ʨʘʚʥʘ q = 1 ï p). ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ Pm,n ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʚ 

ʩʝʨʠʠ ʠʟ n ʦʧʳʪʦʚ ʧʦʷʚʠʪʩʷ ʨʦʚʥʦ m ʨʘʟ. 

ʇʨʠʤʝʨ2.15. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʭʦʜʘ ʧʘʮʠʝʥʪʘ ʩ ʦʩʪʨʦʡ ʟʫʙʥʦʡ ʙʦʣʴʶ 

ʨʘʥʦ ʫʪʨʦʤ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ p = 0,7. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʨʘʥʥʝʛʦ 

ʫʪʨʝʥʥʝʛʦ ʯʘʩʘ ʥʝ ʧʦʩʣʝʜʫʝʪ ʧʨʠʙʳʪʠʝ ʧʘʮʠʝʥʪʘ ʩ ʦʩʪʨʦʡ ʟʫʙʥʦʡ ʙʦʣʴʶ. 

ʈʝʰʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ʥʝʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ, ʠʩʢʦʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ q = 1 

ï p = 1 ï 0,7 = 0,3.  

ʌʦʨʤʫʣʘ ɹʝʨʥʫʣʣʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʧʦʷʚʠʪʩʷ ʨʦʚʥʦ 

m ʨʘʟ ʚ ʩʝʨʠʠ ʠʟ n ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʳʪʦʚ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ 

ʢʘʞʜʦʤ ʦʧʳʪʝ ʦʜʠʥʘʢʦʚʘ ʠ ʨʘʚʥʘ ʨ: 

.,,...,2,1,........)( , nmqpCPmXP mnmm

nnm ==== -
 

ʛʜʝ Cn
m ï ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʧʦ m. 

ʀʤʝʥʥʦ ʬʦʨʤʫʣʘ ɹʝʨʥʫʣʣʠ3 ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚʳʨʘʞʘʝʪ ʯʘʩʪʥʫʶ ʪʝʦʨʝʤʫ ʦ 

ʧʦʚʪʦʨʝʥʠʠ ʦʧʳʪʦʚ.  

ʇʨʠʤʝʨ 2.16. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʩʪʘʪʴʸʡ ʧʨʝʜʧʨʠʷʪʠʷ (ʌʉʇ), 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʜʥʦʡ ʛʨʘʥʫʣʝ ʨʘʚʥʘ 0,9. ʂʘʢʦʚʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ 10 ʛʨʘʥʫʣ 5 ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʦʨʤʘʪʠʚʘʤ? 

ʈʝʰʝʥʠʝ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʜʥʦʡ 

ʛʨʘʥʫʣʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʪʘʥʜʘʨʪʫ, q = 1 ï p = 0,1. ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ɹʝʨʥʫʣʣʠ: 

                                           

3 ʗʢʦʙ ɹʝʨʥʫʣʣʠ (Jacob Bernoulli, 1654 ï 1705) ï ʧʨʦʬʝʩʩʦʨ ʤʘʪʝʤʘʪʠʢʠ ɹʘʟʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʗʢʦʙ 

ɹʝʨʥʫʣʣʠ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʶ ʪʝʦʨʝʤʫ ʚ ʪʨʫʜʝ "ʀʩʢʫʩʩʪʚʦ ʧʨʝʜʧʦʣʦʞʝʥʠʡ" (1713ʛ)[9].  
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(ɓɆ ɕɖɎɒɋɖɋ ɖɋɞɋɓɎɥ ɝɆɗɘɓɡɛ ɍɆɊɆɝ Ɉ ɗɘɔɒɆɘɔɑɔɉɎɎ) 

ȰɔɑɑɋɐɘɎɈ ɆɈɘɔɖɔɈ 

 

http://izd -mn.com/  45 

 

=P 10,5  .
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=³³  

 

ʇʨʠ ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʟʘʜʘʯ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʧʦʷʚʠʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ ʚ ʩʝʨʠʠ ʠʟ n 

ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʳʪʦʚ. ʊʦʛʜʘ, ʧʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ɹʝʨʥʫʣʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʧʦʣʫʯʠʤ 

[ʇʨʠʣʦʞʝʥʠʝ 5]  

.)1(111...)1( ,0,,2,1
nn

nnnnn pqPPPPXP --=-=-=+++=²  

ʅʦ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʠ ʦʙʨʘʪʥʳʡ ʚʦʧʨʦʩ: ʩʢʦʣʴʢʦ ʥʫʞʥʦ ʧʨʦʜʝʣʘʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʯʪʦʙʳ ʩʦʙʳʪʠʝ ɸ ʧʨʦʠʟʦʰʣʦ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 

P ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ ʦʜʠʥʘʢʦʚʘ ʠ 

ʨʘʚʥʘ ʨ? ʆʪʚʝʪʠʪʴ ʥʘ ʥʝʛʦ ʣʝʛʢʦ, ʝʩʣʠ ʨʝʰʠʪʴ ʧʨʝʜʳʜʫʱʝʝ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ n. 

ɺ ʠʪʦʛʝ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʣʫʯʠʤ [ʇʨʠʣʦʞʝʥʠʝ 6]  

,
)1ln(

)1ln(

p

P
n

-

-
²

 

ʛʜʝ P ï ʪʨʝʙʫʝʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ ʚ ʩʝʨʠʠ ʠʟ 

n ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʳʪʦʚ; 

p - ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ. 

ʕʪʘ ʬʦʨʤʫʣʘ ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ ʨʘʩʯʝʪʘ ʥʘʨʷʜʘ ʩʨʝʜʩʪʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʩ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. 

 

ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. ʌʦʨʤʫʣʳ ɹʘʡʝʩʘ 

ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʝʦʨʝʤʳ ʩʣʦʞʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ, ʦʙʨʘʟʫʶʱʠʭ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʦʙʳʪʠʡ, ʠ 

ʪʝʦʨʝʤʳ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ.  

ɻʠʧʦʪʝʟʘʤʠ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʦʙʳʪʠʷ ʅ1, ʅ2, é, ʅn, ʦʙʨʘʟʫʶʱʠʝ ʧʦʣʥʫʶ ʛʨʫʧʧʫ 

ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ, ʧʨʠʯʝʤ ʩʦʙʳʪʠʝ ɸ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ ʪʦʣʴʢʦ 

ʚʤʝʩʪʝ ʩ ʦʜʥʠʤ ʠʟ ʥʠʭ.  

ʀʟʚʝʩʪʥʳ ʘʧʨʠʦʨʥʳʝ (ʜʦʦʧʳʪʥʳʝ) ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ P(Hi), ʦʙʷʟʘʪʝʣʴʥʦ 

ä
=

=
n

1i

1)( iHP , ʢʘʢ ʩʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʣʥʦʡ ʛʨʫʧʧʳ ʩʦʙʳʪʠʡ. 
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ʀʟʚʝʩʪʥʳ ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ɸ: P(A/Hi), i = 1én. 

ʊʦʛʜʘ ʧʦʣʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴʩʷ ʣʠʰʴ ʧʨʠ 

ʫʩʣʦʚʠʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ɸ1, ɸ2, é ɸn, ʦʙʨʘʟʫʶʱʠʭ 

ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʦʙʳʪʠʡ, ʨʘʚʥʘ ʩʫʤʤʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ 

ʩʦʙʳʪʠʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ: 

.)/()(  )(
1

ä
=

³=
n

i

ii HAPHPAP  

ʇʨʠʤʝʨ 2.17. ʋ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ ʠʤʝʶʪʩʷ 40 ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʙʦʨʦʚ ʜʣʷ 

ʧʨʝʧʘʨʠʨʦʚʘʥʠʷ, 40 ʵʥʜʦʜʦʥʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 20 ʚʠʜʦʚ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʨʘʯ-ʩʪʦʤʘʪʦʣʦʛ ʩʨʘʟʫ ʞʝ ʦʪʚʝʪʠʪ ʧʘʮʠʝʥʪʫ 

ʥʘ ʚʦʧʨʦʩ ʦ ʩʚʦʡʩʪʚʘʭ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʝʧʘʨʘʪʘ, ʝʩʣʠ 

ʝʤʫ ʭʦʨʦʰʦ ʟʥʘʢʦʤʳ 30 ʙʦʨʦʚ ʜʣʷ ʧʨʝʧʘʨʦʚʢʠ, 10 ɻ ʥʜʦʜʦʥʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 8 

ʚʠʜʦʚ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʝʰʝʥʠʝ. ɺʝʨʦʷʪʥʦʩʪʴ ʜʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʧʦ ʘʥʘʣʝʧʪʠʢʘʤ (ʩʦʙʳʪʠʝ ɸ1) ʈ(ɸ1) 

= 40/100 = 0,4, ʧʦ ʘʥʘʣʴʛʝʪʠʢʘʤ (ʩʦʙʳʪʠʝ ɸ2) ʈ(ɸ2) = 40/100 = 0,4, ʧʦ ʘʥʝʩʪʝʪʠʢʘʤ 

(ʩʦʙʳʪʠʝ ɸ3) ʈ(ɸ3) = 20/100 = 0,2. ɽʩʣʠ ʩʦʙʳʪʠʝ ɸ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʥʩʫʣʴʪʘʮʠʷ ʜʘʥʘ, ʪʦ  

ʈ(A/ɸ1) = 30/40 = 0,75; ʈ(A/ɸ2) = 10/40 = 0,25; ʈ(A/ɸ3) = 8/20 = 0,4. 

ʇʦ ʬʦʨʤʫʣʝ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʭʦʜʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʨʘʯ-ʩʪʦʤʘʪʦʣʦʛ 

ʩʨʘʟʫ ʞʝ ʜʘʩʪ ʦʪʚʝʪ ʧʘʮʠʝʥʪʫ: 

P(A) = ʈ(ɸ1) Ĭ ʈ(A/ɸ1) + ʈ(ɸ2) Ĭ ʈ(A/ɸ2) + ʈ(ɸ3) Ĭ ʈ(A/ɸ3) = 

= 0,4 Ĭ 0,75 + 0,4 Ĭ 0,25 + 0,2 Ĭ 0,4 = 0,48. 

ʌʦʨʤʫʣʳ ʊʦʤʘʩʘ ɹʘʡʝʩʘ4 ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʝʦʨʝʤʳ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʠ ʬʦʨʤʫʣʳ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʛʜʘ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʧʨʦʠʟʦʰʣʦ ʠʣʠ ʥʝʪ ʩʦʙʳʪʠʝ ɸ.  

ɺʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ, ʧʝʨʝʩʯʠʪʘʥʥʳʝ ʧʦʩʣʝ ʦʧʳʪʘ ʧʦ ʬʦʨʤʫʣʘʤ ɹʘʡʝʩʘ, 

ʥʘʟʳʚʘʶʪʩʷ ʘʧʦʩʪʝʨʠʦʨʥʳʤʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʛʠʧʦʪʝʟ P(Hi/ɸ): 

,
)(

)/()(
)/(

AP

HAPHP
AHP ii

i

³
=

 

                                           

4 ʊʦʤʘʩ ɹʘʡʝʩ (ɹʝʡʝʩ)(Bayes Thomas, 1702 ï 1761) ï ʘʥʛʣʠʡʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʯʣʝʥ ʃʦʥʜʦʥʩʢʦʛʦ 

ʢʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ʛʜʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

ʇʨʠʤʝʨ 2.18. ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʫʥʠʚʝʨʩʠʪʝʪʘ 30% ï ʠʤʝʣʠ ʘʪʪʝʩʪʘʪʳ ʦʙ ʦʢʦʥʯʘʥʠʠ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ çʩ ʦʪʣʠʯʠʝʤè ʠʟ ʯʠʩʣʘ ʧʦʩʪʫʧʠʚʰʠʭ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ (ʛʨʫʧʧʘ 1) ʠ 10% ï 

ʠʤʝʣʠ ʘʥʘʣʦʛʠʯʥʳʝ ʘʪʪʝʩʪʘʪʳ ʠʟ ʯʠʩʣʘ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ (ʛʨʫʧʧʘ 2). ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʥʘ ʢʫʨʩʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʦʜʠʥʘʢʦʚʦʝ. ʆʜʠʥ ʠʟ ʩʪʫʜʝʥʪʦʚ ʩʦʦʙʱʠʣ ʢʫʨʘʪʦʨʫ, ʯʪʦ ʦʥ ʦʢʦʥʯʠʣ ʩʨʝʜʥʶʶ ʰʢʦʣʫ çʩ 

ʦʪʣʠʯʠʝʤè. ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʧʦʩʪʫʧʠʣ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʠʣʠ ʩʝʣʴʩʢʦʡ ʰʢʦʣʳ. 

ʈʝʰʝʥʠʝ. ɺʳʩʪʨʦʠʤ ʛʠʧʦʪʝʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ çʥʘʫʛʘʜ ʚʳʙʨʘʥʥʦʛʦ ʩʪʫʜʝʥʪʘè: ʅ1 ï 

ʚʳʙʨʘʥʥʳʡ ʩʪʫʜʝʥʪ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ 1, ʅ2 ï ʚʳʙʨʘʥʥʳʡ ʩʪʫʜʝʥʪ ï ʠʟ ʛʨʫʧʧʳ 2. 

ʉʦʙʳʪʠʷ ʅ1 ʠ ʅ2 ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʛʠʧʦʪʝʟ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʳʙʨʘʥʥʳʭ ʛʠʧʦʪʝʟ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʦ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʥʘ 

ʢʫʨʩʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʘʧʨʠʦʨʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʨʘʚʥʳ ʈ(ʅ1) = P(ʅ2) 

=0,5. ʇʫʩʪʴ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ɸ ï ʥʘʫʛʘʜ ʚʳʙʨʘʥʥʳʡ ʩʪʫʜʝʥʪ ʚʭʦʜʠʪ ʚ ʦʜʥʫ ʠʟ ʜʚʫʭ 

ʛʨʫʧʧ, ʠʤʝʶʱʠʭ ʘʪʪʝʩʪʘʪʳ ʦʙ ʦʢʦʥʯʘʥʠʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ çʩ ʦʪʣʠʯʠʝʤè; ʪʦʛʜʘ ʫʩʣʦʚʥʳʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ɸ ʥʘʭʦʜʷʪʩʷ ʠʟ ʟʘʜʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʟʘʜʘʯʠ ʩʦʦʪʥʦʰʝʥʠʡ: 

ʈ(A/ʅ1) = 30% / 100% = 0,3; P(A/ʅ2) = 10% / 100% = 0,1. 

ʀʩʧʦʣʴʟʫʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʧʨʦʠʟʦʰʣʦ, ʧʦ ʬʦʨʤʫʣʝ ɹʘʡʝʩʘ 

ʧʦʣʫʯʘʝʤ ʘʧʦʩʪʝʨʠʦʨʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʪʦʪ 

ʩʪʫʜʝʥʪ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ʚ ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, 

ʯʪʦ ʦʥ ʧʦʩʪʫʧʠʣ ʚ ʫʥʠʚʝʨʩʠʪʝʪ ʠʟ ʩʝʣʘ. 
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2.1.2. ʉʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

ɺ ʤʘʪʝʨʠʘʣʘʭ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ ʯʠʪʘʪʝʣʶ ʫʞʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʩʪʨʝʯʘʣʠʩʴ 

ʚʝʣʠʯʠʥʳ, ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʣʫʯʘʡʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. ʂ ʪʘʢʠʤ ʚʝʣʠʯʠʥʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʢʘʟʘʪʝʣʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ (ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ, ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʜʨ.) ʧʘʮʠʝʥʪʦʚ ʦʜʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʜʳʭʘʥʠʷ ʧʦʩʣʝ ʢʘʞʜʦʡ ʩʝʨʠʠ ʠʟ 

ʜʝʩʷʪʠ ʧʨʠʩʝʜʘʥʠʡ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʠʩʧʳʪʫʝʤʦʛʦ, ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʙʳʚʰʠʭ ʥʘ 

ʣʝʢʮʠʶ ʠ ʪ.ʧ. ɺ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʧʨʠʤʝʨʦʚ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʚʝʣʠʯʠʥʦʡ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʧʨʠʥʷʪʦʛʦ ʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʨʝʥʠʷ ʜʣʠʥʳ ʪʝʣʘ, 

ʧʦʜʩʯʸʪʘ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ ʥʘ ʣʝʢʮʠʠ); ʢʘʞʜʘʷ ʠʟ ʪʘʢʠʭ ʚʝʣʠʯʠʥ ʤʦʞʝʪ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʜʝʡʩʪʚʠʷʭ, ʢʘʢʠʤʠ ʙʳ ʦʜʥʦʨʦʜʥʳʤʠ ʤʳ ʥʠ ʩʪʘʨʘʣʠʩʴ ʩʜʝʣʘʪʴ ʫʩʣʦʚʠʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, 

ʧʨʠʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʜʦʩʪʫʧʥʳʭ ʥʘʰʝʤʫ ʚʣʠʷʥʠʶ ʠʣʠ 

ʫʩʢʦʣʴʟʘʶʱʠʭ ʦʪ ʥʘʰʝʛʦ ʢʦʥʪʨʦʣʷ ʩʣʫʯʘʡʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʫʩʣʦʚʠʷʭ ʵʪʠʭ ʜʝʡʩʪʚʠʡ. 

ɿʥʘʪʴ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ï ʵʪʦ ʝʱʸ ʥʝ ʦʟʥʘʯʘʝʪ ʟʥʘʥʠʝ ʝʸ ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪ.ʢ. 

ʝʩʣʠ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʧʦʩʣʝ ʜʝʩʷʪʠ ʧʨʠʩʝʜʘʥʠʡ ʫ 

ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʚʥʘ 96, ʪʦ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʵʪʦʪ ʨʘʟ ʧʨʦʩʪʦ ʧʨʠʥʷʣ 

ʦʜʥʦ ʦʧʨʝʜʝʣʸʥʥʦʝ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ. ʅʦ ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʩʶ ʥʘʫʯʥʫʶ ʧʦʣʥʦʪʫ 

ʩʚʝʜʝʥʠʡ ʦ ʥʝʡ ʠʤʝʥʥʦ ʢʘʢ ʦʙ ʦʜʥʦʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʦʥʷʪʠʡ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ?  

 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʉʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʢʦʥʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʉʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ (ʉɺ) ʥʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ 

ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʪʦ ʠʣʠ ʠʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠʯʝʤ ʟʘʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʦ, ʢʘʢʦʝ ʠʤʝʥʥʦ. 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʣʫʯʘʡʥʦʛʦ ʷʚʣʝʥʠʷ. 

ɿʥʘʯʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ, ʥʘʟʳʚʘʶʪʩʷ ʝʸ 

ʚʦʟʤʦʞʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ɺ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʨʠʥʷʪʦ ʠʤʝʥʦʚʘʪʴ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʟʘʛʣʘʚʥʳʤʠ 

ʙʫʢʚʘʤʠ çʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳè ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ, ʉɺ Y, ...; ʘ 

ʠʭ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʦʟʥʘʯʘʪʴ ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘʤʠ: ʭ1, ʭ2, ... , ʭn; ʪʦʛʜʘ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʧʨʠʥʷʣʘ ʟʥʘʯʝʥʠʝ ʭ, ʪʦ ʝʩʪʴ, ʍ = ʭ. 
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ʇʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ [2]: 

ʜʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ (ɼʉɺ) - ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ɼʉɺ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʨʘʥʝʝ ʧʝʨʝʯʠʩʣʝʥʳ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ; ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʠʩʢʨʝʪʥʘʷ 

ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʚ i-ʦʤ ʦʧʳʪʝ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ xi, ʨʘʚʥʘ pi = P(X = xi); ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʝʯʥʳʤ ʠʣʠ ʙʝʩʢʦʥʝʯʥʳʤ. 

ʇʨʠʤʝʨ 2.19. ʆʙʲʝʤ ʨʘʩʭʦʜʦʚʘʥʠʷ ʫʧʘʢʦʚʦʢ ʢʦʥʢʨʝʪʥʦʛʦ ʧʣʦʤʙʠʨʦʚʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʚʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ (ʜʝʥʴ, ʥʝʜʝʣʷ ʤʝʩʷʮ ʠ ʜʨ.) ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʧʦʣʠʢʣʠʥʠʢʝ, ʯʠʩʣʦ ʧʦʩʝʪʠʪʝʣʝʡ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʠ ʧʨ., ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ, ʧʨʠʰʝʜʰʠʭ ʚ ʨʘʟʣʠʯʥʳʝ ʤʝʩʷʮʳ ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʨʘʡʦʥʝ, ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʟʘʥʷʪʠʠ ʠ ʪ.ʧ. 

ʥʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ (ʅʉɺ) ï ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʅʉɺ 

ʥʝʧʨʝʨʳʚʥʦ ʟʘʧʦʣʥʷʶʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʪʝʨʚʘʣʦʚ ʯʠʩʣʦʚʦʡ ʦʩʠ, ʧʨʠ ʵʪʦʤ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʚ i-ʦʤ ʦʧʳʪʝ ʧʨʠʤʝʪ 

ʢʦʥʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ x, ʨʘʚʥʘ ʥʫʣʶ, ʪ.ʝ. ʈ(ʍ = ʭ) = 0. 

ʇʨʠʤʝʨ 2.20. ɺʝʣʠʯʠʥʘ ʪʦʚʘʨʦʦʙʦʨʦʪʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ, 

ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʚʝʣʠʯʠʥʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ 

ʟʫʙʦʪʝʭʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʠ ʪ.ʧ. 

ʉʧʝʮʠʘʣʠʩʪ, ʦʮʝʥʠʚʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʘʧʪʝʯʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʥʝʢʦʪʦʨʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤʫ ʩʦʙʦʡ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ, ʧʦʞʘʣʫʡ, ʭʦʪʝʣ ʙʳ ʟʥʘʪʴ ʦ 

ʥʝʡ ʚʩʸ. ʅʦ çʟʥʘʪʴ ʦ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʝ ʚʩʸè ʩʦʚʩʝʤ ʥʝ ʦʟʥʘʯʘʝʪ ï ʧʝʨʝʯʠʩʣʠʪʴ ʚʩʝ ʝʸ 

ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ. ʂʦʥʝʯʥʦ, ʪʘʢʦʝ ʧʝʨʝʯʠʩʣʝʥʠʝ ʜʘʸʪ ʥʝʢʦʪʦʨʳʡ ʦʙʲʸʤ ʟʥʘʥʠʡ ʦʙ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʝ, ʥʦ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ. ɿʥʘʥʠʝ ʪʦʣʴʢʦ ʧʝʨʝʯʥʷ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʉɺ ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʝʨʴʝʟʥʳʭ ʦʮʝʥʦʢ ʠ 

ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʟʥʘʪʴ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʥʷʪʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ ʝʸ ʟʥʘʯʝʥʠʡ. 

ɿʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʝ ʩʚʷʟʴ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʉɺ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʚʝʨʦʷʪʥʦʩʪʷʤʠ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ, ʟʥʘʷ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

ʟʥʘʝʪ ʦ ʥʝʡ ʚʩʸ! ʇʦʩʣʝʜʫʶʱʝʝ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦʜʪʚʝʨʜʠʪ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ. 

ʘ) ʌʦʨʤʳ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʉɺ: 

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʉɺ ï ʪʘʙʣʠʮʘ, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʦʡ ʬʦʨʤʝ ʢʘʢ ʨʘʟ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ɼʉɺ ʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʚʝʨʦʷʪʥʦʩʪʷʤʠ.   

 

xi x1 x2 x3 é xn 

pi p1 p2 p3 é pn 

 

ɺ ʨʷʜʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʩʝʛʜʘ ä
=

=
n

i

ip
1

.1  

ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʉɺ - ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʷʜʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʊʦ ʝʩʪʴ, ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʫʶ ʬʦʨʤʫ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ. 

 

 

ʈʠʩ. 2.7 - ɺʠʜ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʇʨʠʤʝʨ 2.21. ɺ ʰʪʘʪʝ ʦʪʜʝʣʝʥʠʷ ʪʨʠ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ.  

ʇʫʩʪʴ ʉɺ ʍ ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʚʨʘʯʝʡ, ʥʝ ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ ʚʨʘʯʘ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ 

(ʥʘʧʨʠʤʝʨ, ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ) ʨʘʚʥʘ p = 0,9. ʇʦʩʪʨʦʠʪʴ ʨʷʜ ʠ ʤʥʦʛʦʫʛʦʣʴʥʠʢ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʍ. 

pi 

xi 

ʨ1 
ʨ2 

 

ʨ3 

ʨ4 

ʨ5 ʨ6 
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ʈʝʰʝʥʠʝ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʟʘʙʦʣʝʶʪ 

m ʚʨʘʯʝʡ-ʩʪʦʤʪʘʦʣʦʛʦʚ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ɹʝʨʥʫʣʣʠ: 

.,...,2,1,........)( , nmqpCPmXP mnmm

nnm =³³=== -
 

ʛʜʝ Cn
m ï ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʧʦ m (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ n = 3). 

P(X = 0) = p3 = 0.93 = 0,729, 

P(X = 1) = C3
1ĬpĬ2q = 3Ĭ 0.92 Ĭ0,1 = 0,243, 

P(X = 2) = C3
2ĬpĬq2 = 3Ĭ 0.9Ĭ 0,12 = 0,027, 

P(X = 3) = q3 = 0.13 = 0,001: 

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʍ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

xi 0 1 2 3 

pi 0,729 0,243 0,027 0,001 

 

ɼʣʷ ʧʨʦʚʝʨʢʠ ä
=

=+++=
n

i

ip
1

1001,0027,0243,0729,0  

ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʉɺ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 

 

ʈʠʩ. 2.22 - ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ. 

ʀʥʦʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʥʘʪʴ, ʩ ʢʘʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ, ʤʝʥʴʰʠʝ ʥʝʢʦʪʦʨʦʛʦ ʥʘʧʝʨʸʜ ʟʘʜʘʥʥʦʛʦ. ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ 

0,73

0,24 

0,03 

0,001 

Pi 

 

1

0 

xi 

0,5 
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ʧʨʠʚʦʜʠʪ ʢ ʥʦʚʦʤʫ ʧʦʥʷʪʠʶ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʢ ʥʦʚʦʡ ʬʦʨʤʝ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ï ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ.  

ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ - ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʉɺ ʍ 

ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ ʜʘʥʥʦʛʦ ʭ, ʪ.ʝ. ʈ(ʍ < ʭ) = F(ʭ). 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ: 

1. ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʝʩʪʴ ʥʝʫʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ ʩʚʦʝʛʦ ʘʨʛʫʤʝʥʪʘ, ʪ.ʝ. 

 ʧʨʠ ʭ1 < ʭ2        F(x1) Ò F(x2). 

2. ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʣʶʙʳʭ ʭ ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ [0;1]. 

ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʦʛʦ, ʯʪʦ F(ʭ) ï ʚʝʨʦʷʪʥʦʩʪʴ ʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʦʪ 

0 ʜʦ 1. 

2. F(- Ð) = 0. ʇʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʙʳʚʘʥʠʠ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʤʝʝʪ ʘʩʠʤʧʪʦʪʦʡ ʦʩʴ ʘʙʩʮʠʩʩ. 

3. F(+Ð) = +1. ʇʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʚʦʟʨʘʩʪʘʥʠʠ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʘʩʠʤʧʪʦʪʦʡ ʣʠʥʠʶ F(ʭ) = 1. 

4. ʈ(Ŭ Ò ʍ < ɓ) = F(ɓ) - F(Ŭ). ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ 

ʠʥʪʝʨʚʘʣ (Ŭ, ɓ) ʨʘʚʥʘ ʨʘʟʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʉɺ ʥʘ ʛʨʘʥʠʮʘʭ 

ʠʥʪʝʨʚʘʣʘ. 

 

ʈʠʩ. 2.8 ï ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʠ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫(ʧʫʥʢʪʠʨʦʤ) ʜʣʷ ʉɺ ʠʟ ʧʨʠʤʝʨʘ 

2.21 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʢʘʢ ʬʦʨʤʘ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʩʤʳʩʣ ʠ ʜʣʷ ʜʠʩʢʨʝʪʥʦʡ, ʠ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ. 

0        1              2         3   x 

1  

 

 

 

 

 

 

 

0,5 
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ʙ) ʌʦʨʤʳ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʉɺ: 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʨʷʜ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʢʘʢ ʪʘʙʣʠʯʥʫʶ ʬʦʨʤʫ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ) ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʦʙʣʘʜʘʝʪ 

ʙʝʩʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʥʘʯʝʥʠʡ ʥʘ ʣʶʙʦʤ ʠʥʪʝʨʚʘʣʝ, ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʷʪʴ ʦʜʥʦ 

ʠʟ ʥʠʭ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʨʘʥʝʝ, ʨʘʚʥʘ ʥʫʣʶ. 

ʀʪʘʢ, ʧʝʨʚʦʡ ʠʟ ʬʦʨʤ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ. ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʯʪʠ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ 

ʩʚʦʡʩʪʚ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʊʦʣʴʢʦ ʚʚʠʜʫ ʪʦʛʦ, 

ʯʪʦ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʅʉɺ ʷʚʣʷʝʪʩʷ ʛʣʘʜʢʦʡ ʬʫʥʢʮʠʝʡ, ʛʨʘʬʠʢ ʝʸ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʩʪʫʧʝʥʯʘʪʫʶ, ʘ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʧʣʘʚʥʫʶ ʣʠʥʠʶ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʧʨʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠʭ ʠʟʫʯʝʥʠʠ 

ʚʚʦʜʷʪ ʥʦʚʫʶ ʬʦʨʤʫ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʚʝʨʦʷʪʥʦʩʪʠ) 

ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʉɺ - ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ, ʪ.ʝ. 

 f(x) = F' (x). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʥʪʝʛʨʘʣ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪ ʤʠʥʫʩ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʜʦ ʭ, ʪʦ ʝʩʪʴ, ñ
¤-

=
x

F(x) dx   f(x)  ʨʘʚʝʥ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ï 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʚʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʉɺ. 
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ʈʠʩ. 2.9 - ɺʠʜ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʉɺ. 

ʉʚʦʡʩʪʚʘ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ: 

1. ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʷʚʣʷʝʪʩʷ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʚʝʣʠʯʠʥʦʡ, f(x) Ó 0 ʢʘʢ ʧʨʦʠʟʚʦʜʥʘʷ ʥʝʫʙʳʚʘʶʱʝʡ ʬʫʥʢʮʠʠ. ʊʦ ʝʩʪʴ, ʛʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʉɺ ʚʩʝʛʜʘ ʣʝʞʠʪ ʚʳʰʝ ʦʩʠ ʘʙʩʮʠʩʩ. 

2. ñ
¤

¤-

=1 dx   f(x) . ɿʥʘʯʠʪ, ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʩʝʛʜʘ ʨʘʚʥʘ 

ʝʜʠʥʠʮʝ. 

3. ʇʨʦʠʟʚʝʜʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʉɺ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣ 

ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʭ, ʪʦ ʝʩʪʴ, f(x) dx ï ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʚʝʨʦʷʪʥʦʩʪʠ. 

4. ñ=<<

b

a

ba dx f(x)  )XP(  

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʠʥʪʝʨʚʘʣ (Ŭ, ɓ) 

ʨʘʚʥʘ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ [Ŭ, ɓ]. 

 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʘ) ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʦʞʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʉɺ  

 ʜʣʷ ɼʉɺ: ʥʘʟʳʚʘʝʪʩʷ ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ 

ʚʝʣʠʯʠʥʳ ʍ ʥʘ ʚʝʨʦʷʪʥʦʩʪʠ ʵʪʠʭ ʟʥʘʯʝʥʠʡ  

Ŭ ɓ ʭ 

ä(x) 
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M[X] = mx = ä
=

n

i

ip
1

ix ; 

ʇʨʠʤʝʨ 2.22. ʀʩʩʣʝʜʦʚʘʣʘʩʴ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʪʨʝʚʦʛʠ (ʧʦ ʰʢʘʣʝ 

ʩʘʤʦʦʮʝʥʢʠ) ʫ 15 ʩʪʫʜʝʥʪʦʚ 2-ʛʦ ʠ 3-ʛʦ ʬʘʢʫʣʴʪʝʪʘ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʍ ʠʩʧʳʪʫʝʤʳʭ 

ʟʘʜʘʥ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ: 

ʭi 32 34 35 36 37 38 40 42 

pi 3/15 2/15 3/15 2/15 1/15 1/15 2/15 1/15 

ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʪʨʝʚʦʞʥʦʩʪʠ. 

ʈʝʰʝʥʠʝ. ʀʩʧʦʣʴʟʫʷ ʧʨʠʚʝʜʝʥʥʫʶ ʚʳʰʝ ʬʦʨʤʫʣʫ, ʧʦʣʫʯʘʝʤ  

M[X] = 32Ĭ3/15 + 34Ĭ2/15 + 35Ĭ3/15 + 36Ĭ2/15 + 37Ĭ1/15 + 38Ĭ1/15 + 40Ĭ2/15 + 

42Ĭ1/15 = 6,4 + 4,5 + 7,0 + 4,8 + 2,5 + 2,5 + 5,3 + 2,8 = 35,8 å 36; 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʉɺ  

 ʜʣʷ ʅʉɺ ʍ, ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʘʪ ʚʩʝʡ ʦʩʠ ʆʭ, 

ʥʘʟʳʚʘʶʪ ʚʝʣʠʯʠʥʫ ʠʥʪʝʛʨʘʣʘ  

M[X] = mx = ,xf(x)  dx ñ
¤

¤-

 

ʛʜʝ ä(ʭ) ï ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ. 

ʂʘʢ ʨʘʥʝʝ ʙʳʣʦ ʫʩʣʦʚʣʝʥʦ, ʠʤʷ ʠʣʠ ʧʨʦʮʝʩʩ ʥʘʭʦʞʜʝʥʠʷ ʜʘʥʥʦʡ ʯʠʩʣʦʚʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʙʫʢʚʦʡ ʄ[X], ʘ ʢʦʥʢʨʝʪʥʦʝ (ʚʳʯʠʩʣʝʥʥʦʝ) 

ʟʥʘʯʝʥʠʝ ʝʸ ï ʤʘʣʦʡ ʙʫʢʚʦʡ mx. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʄ[X] ï ʵʪʦ ʧʦʥʷʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ, ʘ mx ï ʵʪʦ ʝʛʦ ʯʠʩʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʯʠʩʣʦ. 

ɿʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ (ʚ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʬʦʨʤʫʣʠʨʦʚʦʢ) ʛʣʘʩʠʪ, ʯʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ ʉɺ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʩʪʨʝʤʠʪʩʷ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʞʠʜʘʥʠʶ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ [4]. 

ʉʚʦʡʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʉɺ: 

1. M[C] = C,. - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʝʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʨʘʚʥʦ ʵʪʦʡ 

ʥʝʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʝ. 

2. M[C*X] = C*M[X], - ʥʝʩʣʫʯʘʡʥʳʡ ʤʥʦʞʠʪʝʣʴ ʤʦʞʥʦ "ʚʳʥʦʩʠʪʴ" ʟʘ ʟʥʘʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʪʦ ʝʩʪʴ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, 
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ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʥʝʩʣʫʯʘʡʥʳʡ ʤʥʦʞʠʪʝʣʴ, ʨʘʚʥʦ ʵʪʦʤʫ ʥʝʩʣʫʯʘʡʥʦʤʫ ʤʥʦʞʠʪʝʣʶ, 

ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

3. M[X + Y] = M[X] + M[Y], - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʫʤʤʳ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ ʨʘʚʥʦ ʩʫʤʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʵʪʠʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

4. M[X*Y] = M[X] * M[Y] + Kxy. - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʨʘʚʥʦ ʧʨʦʠʟʚʝʜʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʵʪʠʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ ʧʣʶʩ ʠʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ. 

 

ʇʨʠʤʝʨ 2.23. ɺ ʦʪʜʝʣʝʥʠʠ ʨʘʙʦʪʘʶʪ ʜʚʘ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ. ʆʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ 

ʚʨʘʯʝʙʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ (ʚ ʛʦʜ), ʨʝʘʣʠʟʫʝʤʳʭ ʢʘʞʜʳʤ ʠʟ ʥʠʭ, ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʍ ʠ Y, ʟʘʜʘʥʥʳʤʠ ʟʘʢʦʥʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ: 

 x 1200 1600 2100 

 p1 0,7 0,2 0,1 

 

 y 1400 1700 2400 

 p2 0.3 0,5 0,2 

ʂʘʞʜʳʡ ʚʨʘʯ-ʩʪʦʤʘʪʦʣʦʛ ʨʘʙʦʪʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘ ʦʪʜʝʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʦʤ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʅʘʡʪʠ ʩʨʝʜʥʠʡ ʦʙʲʸʤ ʚʳʧʦʣʥʝʥʥʳʭ ʦʪʜʝʣʝʥʠʝʤ ʚʨʘʯʝʙʥʳʭ 

ʤʘʥʠʧʫʣʷʮʠʡ ʝʞʝʛʦʜʥʦ. 

ʈʝʰʝʥʠʝ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʦʙʲʝʤʘ ʤʘʥʠʧʫʣʷʮʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʧʝʨʚʳʤ ʚʨʘʯʦʤ-ʩʪʦʤʘʪʦʣʦʛʦʤ, ʨʘʚʥʦ M[X] = ä
=

n

i
i

p
1

i
x =1200*0.7 + 1600*0.2 + 

2100*0.1 = 1370 (ʤʘʥʠʧʫʣʷʮʠʡ). 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʦʙʲʝʤʘ ʤʘʥʠʧʫʣʷʮʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚʪʦʨʳʤ ʚʨʘʯʦʤ-

ʩʪʦʤʘʪʦʣʦʛʦʤ, ʨʘʚʥʦ M[Y] = ä
=

n

i
i

p
1

i
y =1400*0.3 + 1700*0.5 + 2400*0.2 = 1750 

(ʤʘʥʠʧʫʣʷʮʠʡ). 

ʉʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫˉ3 ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʉɺ ʩʨʝʜʥʠʡ ʦʙʲʝʤ 

ʤʘʥʠʧʫʣʷʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʚʨʘʯʘʤʠ ʦʪʜʝʣʝʥʠʷ ʝʞʝʛʦʜʥʦ, ʩʦʩʪʘʚʣʷʝʪ 1370 + 1750 = 

3120 (ʤʘʥʠʧʫʣʷʮʠʡ). 

 

ʄʦʜʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʥʘʟʳʚʘʝʪʩʷ ʝʸ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ ʠʣʠ, 

ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʟʥʘʯʝʥʠʝ (ʠʟ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ), ʯʘʱʝ ʜʨʫʛʠʭ ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 



ɃɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɏ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ  
(ɓɆ ɕɖɎɒɋɖɋ ɖɋɞɋɓɎɥ ɝɆɗɘɓɡɛ ɍɆɊɆɝ Ɉ ɗɘɔɒɆɘɔɑɔɉɎɎ) 

ȰɔɑɑɋɐɘɎɈ ɆɈɘɔɖɔɈ 

 

http://izd -mn.com/  57 

 

ʂʘʢ ʨʘʥʝʝ ʜʦʛʦʚʦʨʠʣʠʩʴ, ʦʙʦʟʥʘʯʝʥʠʝ ʄʦ[X] ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ʩʘʤʦ ʧʦʥʷʪʠʝ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ (ʚʨʦʜʝ ʢʘʢ ʠʤʷ ʩʦʙʩʪʚʝʥʥʦʝ ï ʩ ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʳ), ʘ mʦx ï ʢʦʥʢʨʝʪʥʦʝ 

ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʉɺ. 

ʇʨʠʤʝʨ 2.24. ʇʨʠ ʘʥʘʣʠʟʝ ʮʝʥʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʘʮʠʝʥʪʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʢʣʠʥʠʢʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ: ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ, 

ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʜʝʥʪʘʣʴʥʳʝ ʠʤʧʣʘʥʪʘʪʳ ʦʜʠʥʘʢʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʦ ʨʘʟʣʠʯʥʦʡ 

ʮʝʥ.r ʅʘʡʪʠ ʤʦʜʫ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʮʝʥʳ ʜʝʥʪʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʬʠʨʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʧʘʮʠʝʥʪʘʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʠ.  

 

ʭi 35 45 55 65 75 85 

pi 1/20 3/20 3/20 8/20 4/20 1/20 

ʈʝʰʝʥʠʝ. ʀʟ ʵʪʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʤʦʜʘ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʨʘʚʥʘ 65, ʪʘʢ 

ʢʘʢ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʈ(ʍ=65) = 8/20. 

ɺ ʩʠʩʪʝʤʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʦʜʦʚʦʡ ʟʘʷʚʢʠ ʜʣʷ 

ʣʴʛʦʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʢʦʥʢʨʝʪʥʦʤ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʧʨʝʧʘʨʘʪʝ, ʘ ʝ yʤʦʜʫ, ʪ.ʝ. ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʧʨʝʧʘʨʘʪʝ ʚ ʪʦʪ ʤʝʩʷʮ, ʚ ʢʦʪʦʨʦʤ ʯʘʱʝ ʚʩʝʛʦ ʪʨʝʙʫʝʪʩʷ ʜʘʥʥʳʡ 

ʧʨʝʧʘʨʘʪ. ɺ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʜʣʷ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʷʚʣʝʥʠʷ 

ʢʦʣʦʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʦʙʘʭ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪ ʦʙʳʯʥʦ ʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ, ʘ ʤʦʜʫ, ʪ.ʝ. ʧʨʦʙʫ, ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʢʦʣʦʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʥʘʥʠʝ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ 

ʜʝʪʝʡ, ʟʘʙʦʣʝʚʰʠʭ ʘʥʛʠʥʦʡ, ʧʦʨʦʡ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʦ, ʯʝʤ ʟʥʘʥʠʝ ʚʦʟʨʘʩʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘʙʦʣʝʚʘʥʠʝ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʪʦʤ, ʛʜʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʛʣʘʚʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʫʩʠʣʠʷ: ʚ ʰʢʦʣʘʭ ʠʣʠ 

ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ).  

ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʠʤʝʶʱʠʝ ʦʜʥʫ, ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʤʦʜ, ʥʘʟʳʚʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʜʥʦʤʦʜʘʣʴʥʳʤʠ, ʜʚʫʤʦʜʘʣʴʥʳʤʠ ʠʣʠ ʤʥʦʛʦʤʦʜʘʣʴʥʳʤʠ.   

ʄʝʜʠʘʥʦʡ ʉɺ ʍ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ ʝʸ ʟʥʘʯʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʈ(ʍ<ʄʝ)=ʈ(ʍ>ʄʝ), 

ʪ.ʝ. ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʩ ʦʜʠʥʘʢʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʥʘ ʠʥʪʝʨʚʘʣ 

ʙʦʣʴʰʠʡ ʠʣʠ ʤʝʥʴʰʠʡ ʝʸ ʤʝʜʠʘʥʳ. 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʤʝʜʠʘʥʘ ï ʵʪʦ ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʦʡ ʧʣʦʱʘʜʴ, ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʤ ʠʣʠ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʜʝʣʠʪʩʷ ʧʦʧʦʣʘʤ. 
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ʇʨʠʤʝʨ2.25. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʘʥʪʠʛʨʠʧʧʠʥʘ ʚ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʵʧʠʜʝʤʠʠ ʧʨʦʩʪʫʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (Y, ʫʧʘʢ/ʩʫʪ), ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʥʞʠʨʦʚʘʥʥʦʤ ʚʠʜʝ (ʩʤ. ʪʘʙʣ.): 

ʅʦʤʝʨ 

ʥʘʙʣʶʜʝʥʠʷ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ʇʘʨʘʤʝʪʨ Y, 

ʫʧʘʢ/ʩʫʪ 

22 25 27 29 29 30 32 35 36 37 37 39 41 42 45 

 

ʈʝʰʝʥʠʝ. ɺ ʜʘʥʥʦʤ ʫʧʦʨʷʜʦʯʝʥʥʦʤ ʨʷʜʫ ʥʘʙʣʶʜʝʥʠʡ ʤʝʜʠʘʥʦʡ ʙʫʜʝʪ ʚʘʨʠʘʥʪʘ 

35, ʧʦʩʢʦʣʴʢʫ ʩʝʤʴ ʟʥʘʯʝʥʠʡ (22, 25, 27, 29, 29, 30, 32) ʤʝʥʴʰʝ 35 ʠ ʩʪʦʣʴʢʦ ʞʝ ʟʥʘʯʝʥʠʡ 

(36, 37, 37, 39, 41, 42, 45) ʙʦʣʴʰʝ 35. ɽʩʣʠ ʙʳ ʥʘʙʣʶʜʝʥʠʝ ˉ15 ʦʪʩʫʪʩʪʚʦʚʘʣʦ, ʪʘʢ ʯʪʦ 

ʦʙʱʝʝ ʯʠʩʣʦ ʚʘʨʠʘʥʪ ʙʳʣʦ ʙʳ ʯʸʪʥʳʤ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʄʝ ʩʣʝʜʦʚʘʣʦ ʙʳ ʧʨʠʥʷʪʴ 

ʧʦʣʫʩʫʤʤʫ ʜʚʫʭ ʩʨʝʜʥʠʭ ʚʘʨʠʘʥʪ: 

ʄʝ = (32 + 35)/2 = 33,5. 

 

ʙ) ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʩʝʠʚʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɼʠʩʧʝʨʩʠʝʡ ʉɺ ʍ ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʢʚʘʜʨʘʪʘ ʦʪʢʣʦʥʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʝʸ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

D[X] = M[(X - mx)2] 

ʜʣʷ ɼʉɺ: D[X] = Dx = ,mx)m(x x
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ʂʩʪʘʪʠ, ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʥʘʟʳʚʘʶʪ ʜʠʩʧʝʨʩʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

"ʩʪʘʙʠʣʴʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ" ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʂʘʢ ʠ ʧʨʝʞʜʝ, D[X] ʦʙʦʟʥʘʯʘʝʪ ʠʤʷ ʠʣʠ ʧʨʦʮʝʩʩ ʥʘʭʦʞʜʝʥʠʷ ʯʠʩʣʦʚʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʜʠʩʧʝʨʩʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʘ Dx - ʢʦʥʢʨʝʪʥʦʝ 

(ʚʳʯʠʩʣʝʥʥʦʝ) ʝʸ ʟʥʘʯʝʥʠʝ. 

ʉʚʦʡʩʪʚʘ ʜʠʩʧʝʨʩʠʠ ʉɺ: 

1. D[C] = 0, - ʜʠʩʧʝʨʩʠʷ ʥʝʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʨʘʚʥʘ ʥʫʣʶ. 
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2. D[CĬX] = C2*D[X], - ʜʠʩʧʝʨʩʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ 

ʥʝʩʣʫʯʘʡʥʳʡ ʤʥʦʞʠʪʝʣʴ, ʨʘʚʥʘ ʢʚʘʜʨʘʪʫ ʵʪʦʛʦ ʥʝʩʣʫʯʘʡʥʦʛʦ ʤʥʦʞʠʪʝʣʷ, 

ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʜʠʩʧʝʨʩʠʶ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

3. D[X + Y] = D[X] + D[Y] + 2 Kxy, - ʜʠʩʧʝʨʩʠʷ ʩʫʤʤʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʨʘʚʥʘ ʩʫʤʤʝ ʜʠʩʧʝʨʩʠʡ ʵʪʠʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʧʣʶʩ ʫʜʚʦʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʭ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʤʦʤʝʥʪʘ. 

4. D[X*Y] = D[X]* D[Y] + m2
x* D[Y] + m2

y* D[X] - ʜʠʩʧʝʨʩʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

ʅʦ ʜʠʩʧʝʨʩʠʷ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʢʚʘʜʨʘʪʘ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʯʪʦ ʠʥʦʛʜʘ ʥʝ ʩʦʚʩʝʤ ʫʜʦʙʥʦ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʩʝʠʚʘʥʠʷ ʉɺ; ʚ ʯʘʩʪʥʦʩʪʠ, ʜʠʩʧʝʨʩʠʶ 

ʥʝʚʦʟʤʦʞʥʦ ʦʪʣʦʞʠʪʴ (ʧʨʝʜʩʪʘʚʠʪʴ, ʧʦʢʘʟʘʪʴ) ʥʘ ʦʩʠ, ʛʜʝ ʦʪʣʦʞʝʥʳ ʚʦʟʤʦʞʥʳʝ ʠʣʠ 

ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʚʝʣʠʯʠʥʳ. 

ʇʦʵʪʦʤʫ ʚʚʦʜʷʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʱʸ ʦʜʥʫ ʯʠʩʣʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʉɺ - ůx. 

ʉʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʉɺ ʍ ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥ ̫ʠʟ ʜʠʩʧʝʨʩʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ  

ů[X] = ã D[X] 

ɼʦʛʦʚʦʨʝʥʥʦʩʪʠ ʦʙ ʦʙʦʟʥʘʯʝʥʠʷʭ ʧʦʥʷʪʠʡ, ʠʭ ʠʤʝʥʘʭ ʠ ʟʥʘʯʝʥʠʷʭ ʦʩʪʘʶʪʩʷ ʚ 

ʩʠʣʝé 

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʉɺ ʍ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ, ʯʪʦ ʛʦʨʘʟʜʦ ʫʜʦʙʥʝʝ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʩʝʠʚʘʥʠʷ ʉɺ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʩʩʝʠʚʘʥʠʷ 

ʠ ʧʦʣʦʞʝʥʠʷ ʉɺ ʥʘ ʯʠʩʣʦʚʦʡ ʦʩʠ; ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʉɺ ʤʦʞʥʦ 

ʦʪʣʦʞʠʪʴ (ʧʨʝʜʩʪʘʚʠʪʴ, ʧʦʢʘʟʘʪʴ) ʥʘ ʦʩʠ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

ɼʣʷ ʫʷʩʥʝʥʠʷ ʩʤʳʩʣʘ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʉɺ ʍ ʧʦʟʥʘʢʦʤʠʤʩʷ 

ʩ ʥʝʨʘʚʝʥʩʪʚʦʤ ʏʝʙʳʰʸʚʘ. ʅʝʨʘʚʝʥʩʪʚʦ ʏʝʙʳʰʸʚʘ ʨʘʩʢʨʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʝ, ʢʦʪʦʨʫʶ ʥʝʩʸʪ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʉɺ ʍ: 

ʈ(ƅʍ - mxƅ< Ŭ) Ó 1 - Dx / Ŭ2, 

ʆʥʦ ʜʘʝʪ ʦʮʝʥʢʫ ʩʥʠʟʫ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʉɺ ʍ ʩ ʯʠʩʣʦʚʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ mx ʠ Dx ʥʘ ʠʥʪʝʨʚʘʣ ʜʣʠʥʦʡ 2Ŭ, ʩʠʤʤʝʪʨʠʯʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ mx. 

ʅʝʨʘʚʝʥʩʪʚʦ ʙʳʣʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪʢʨʳʪʦ ɾ. ɹʴʝʥʝʤʝ5 (1853ʛ) ʠ ʇʘʬʥʫʪʠʝʤ ʃʴʚʦʚʠʯʝʤ 

                                           

5 ʀʨʝʥʝ ɾʶʣʴ ɹʴʝʥʝʤʝ (Irene Jules Bienaime, 1796 ï 1878) ï ʬʨʘʥʮʫʟʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʠʥʦʩʪʨ. ʯʣʝʥ-ʢʦʨʨ. 
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ʏʝʙʳʰʸʚʳʤ6 (1867ʛ). 

ʇʦʣʦʞʠʚ ʚ ʥʝʨʘʚʝʥʩʪʚʝ ʏʝʙʳʰʝʚʘ Ŭ = 3ůx, ʧʦʣʫʯʠʤ ʧʨʘʚʠʣʦ 3ů: 

ʈ(ƅʍ - mxƅ< 3ůx) Ó 8/9 å  0.89 

ʊʦ ʝʩʪʴ, ʚʳʯʠʩʣʠʚ ʄʆɾ ʠ ʉʂʆ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʙʦʣʝʝ 90% ʨʝʘʣʠʟʘʮʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʩʝʨʠʠ ʦʧʳʪʦʚ, ʙʫʜʫʪ 

ʧʦʧʘʜʘʪʴ ʚ ʠʥʪʝʨʚʘʣ (mx - 3ůx , mx + 3ůx). ʀʥʘʯʝ ʛʦʚʦʨʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʟʥʘʯʝʥʠʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʟʘʤʝʨʷʝʤʳʭ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʝ ʙʫʜʫʪ ʫʜʘʣʷʪʴʩʷ ʦʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʵʪʦʡ ʉɺ ʙʦʣʝʝ, ʯʝʤ ʥʘ 3ůx = ʪʨʠ ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ 

ʦʪʢʣʦʥʝʥʠʷ ʉɺ ʍ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʝʱʸ ʦʜʥʘ ʯʠʩʣʦʚʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ - ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʍ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʍ Vx = ůx  / mx  ʧʦʢʘʟʳʚʘʝʪ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʨʘʩʩʝʠʚʘʥʠʝʤ ʠ ʧʦʣʦʞʝʥʠʝʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʯʠʩʣʦʚʦʡ 

ʦʩʠ. 

 

ʚ) ʄʦʤʝʥʪʳ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʢʦʥʝʯʥʦ ʞʝ, ʢʨʦʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ 

ʜʠʩʧʝʨʩʠʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʠ ʜʨʫʛʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʫʱʝʩʪʚʫʝʪ ʧʦʥʷʪʠʝ ʤʦʤʝʥʪʳ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʄʦʤʝʥʪʳ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʢʨʫʧʥʳʭ ʢʣʘʩʩʘ [1]: 

¶ ʅʘʯʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ k-ʛʦ ʧʦʨʷʜʢʘ, 

¶ ʎʝʥʪʨʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ k-ʛʦ ʧʦʨʷʜʢʘ. 

ʅʘʯʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ k-ʛʦ ʧʦʨʷʜʢʘ ʥʘʟʳʚʘʝʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ k-ʡ ʩʪʝʧʝʥʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 

][ k

k XM=n  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʨʘʥʝʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ 

                                           

ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 

 
6 ʇʘʬʥʫʪʠʡ ʃʴʚʦʚʠʯ ʏʝʙʳʰʸʚ (1821 ï 1894) ï ʨʫʩʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ʠ ʤʝʭʘʥʠʢ, ʘʢʘʜʝʤʠʢ ʇʝʪʝʨʙʫʨʛʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 
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ʚʝʣʠʯʠʥʳ 1-ʛʦ ʧʦʨʷʜʢʘ. 

ʎʝʥʪʨʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ k-ʛʦ ʧʦʨʷʜʢʘ ʥʘʟʳʚʘʝʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ k-ʡ ʩʪʝʧʝʥʠ ʦʪʢʣʦʥʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʩʚʦʝʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ: 

])[( k
xk mXM -=m  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʩʧʝʨʩʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʩʤ. ʤʘʪʝʨʠʘʣ ʚʳʰʝ) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʪʨʘʣʴʥʳʡ ʤʦʤʝʥʪ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 2-ʛʦ ʧʦʨʷʜʢʘ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʦʤʝʥʪʳ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪʩʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʤʦʤʝʥʪʘʤʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ k-ʛʦ ʧʦʨʷʜʢʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʤʦʤʝʥʪʳ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʨʷʜʢʘ ʚʳʰʝ 3-ʛʦ ʠʣʠ 4-ʛʦ ʨʝʜʢʦ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘ ʧʨʘʢʪʠʢʝ. 

 

ʅʝʩʢʦʣʴʢʦ "ʟʘʙʝʛʘʷ" ʚʧʝʨʝʜ, ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʚʚʦʜʷʪʩʷ 

ʧʦʥʷʪʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ k-ʛʦ ʧʦʨʷʜʢʘ. ʉʨʝʜʠ ʥʠʭ 

ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʷʚʣʷʶʪʩʷ ʵʢʩʮʝʩʩ ʠ ʘʩʠʤʤʝʪʨʠʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ. ʅʠʞʝ ʨʘʩʢʨʳʪ ʩʤʳʩʣ ʵʪʠʭ ʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [6]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʚʝʣʠʯʠʥʦʡ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʤʦʤʝʥʪʘ 3-ʛʦ ʧʦʨʷʜʢʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʮʝʥʪʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ, ʤʦʜʘ ʠ ʤʝʜʠʘʥʘ): ʯʝʤ 

ʙʦʣʴʰʝ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʭʩʨ, ʄʦ, ʄʝ, ʪʝʤ ʙʦʣʴʰʝ ʘʩʠʤʤʝʪʨʠʷ ʨʷʜʘ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʤʦʜʘ 

ʤʝʥʴʰʝ ʤʝʜʠʘʥʳ ʄʦ < ʄʝ, ʪʦ ʘʩʠʤʤʝʪʨʠʷ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ As>0, ʝʩʣʠ ʄʦ > ʄʝ, ʪʦ ï 

ʣʝʚʦʩʪʦʨʦʥʥʷʷ As<0.  

3
3

s

m
=sA  

ɽʩʣʠ ʘʩʠʤʤʝʪʨʠʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʪʦ "ʜʣʠʥʥʘʷ ʯʘʩʪʴ" ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʩʧʨʘʚʘ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʉɺ, ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʘʩʠʤʤʝʪʨʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ "ʜʣʠʥʥʘʷ ʯʘʩʪʴ" ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʩʣʝʚʘ ʦʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. 

 

ʕʢʩʮʝʩʩ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʚʝʣʠʯʠʥʦʡ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ 4-ʛʦ 

ʧʦʨʷʜʢʘ. ʕʢʩʮʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ "ʢʨʫʪʦʩʪʴ", ʪ.ʝ. ʦʩʪʨʦʚʝʨʰʠʥʥʦʩʪʴ 

ʠʣʠ ʧʣʦʩʢʦʚʝʨʰʠʥʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɽʩʣʠ ʵʢʩʮʝʩʩ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʪʦ ʢʨʠʚʘʷ ʠʤʝʝʪ 
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ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠ ʦʩʪʨʫʶ ʚʝʨʰʠʥʫ, ʯʝʤ ʢʨʠʚʘʷ ɻʘʫʩʩʘ; ʝʩʣʠ ʵʢʩʮʝʩʩ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʪʦ 

ʢʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʠ ʧʣʦʩʢʫʶ 

ʚʝʨʰʠʥʫ, ʯʝʤ ʢʨʠʚʘʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

3
4
4 -=
s

m
kE  

ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʜʣʷ ʣʶʙʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʚʳʯʠʩʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʳʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʟʘ ʠʩʭʦʜʥʫʶ ʧʨʠʥʷʪʘ 

ʢʨʠʚʘʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʜʣʷ ʢʦʪʦʨʦʡ ʵʢʩʮʝʩʩ ɽk = 0), ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʰʠʥʳ ʢʦʪʦʨʦʡ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ "ʚʳʧʘʜ" ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ ʚʝʨʰʠʥʳ ʵʤʧʠʨʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ 
ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ  

ʇʨʦʠʟʚʦʜʠʪʩʷ ʨʷʜ ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʳʪʦʚ ʜʦ ʧʝʨʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ; 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ ʦʜʠʥʘʢʦʚʘ ʠ ʨʘʚʥʘ ʨ = ʈ(ɸ). 

ɼʉɺ ʍ ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʜʦ ʧʝʨʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ. 

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ɼʉɺ ʍ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʙʝʩʢʦʥʝʯʥʫʶ ʪʘʙʣʠʮʫ: 

xi 1 2 3 é n é 

pi p qp q2p é qn-1p é 

 

ʇʨʦʚʝʨʠʤ ʚʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʩʣʦʚʠʷ 

1
1

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

1

=
-

=+++++==ä
¤

= q
pqqqpp n

i

i  

ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʚʳʨʘʞʝʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʫʤʤʘ ʙʝʩʢʦʥʝʯʥʦ ʫʙʳʚʘʶʱʝʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ, ʜʘʥʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ. 

ʇʘʨʘʤʝʪʨʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ p. 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ɼʉɺ 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʍ: 
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p

q

p

q
D

p
m xxx === s..................

1

2
 

ʇʨʠʤʝʨʘʤʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʧʦʜʯʠʥʷʶʱʠʭʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ: 

¶ ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʰʝʜʰʠʭ ʦʩʤʦʪʨ ʜʦ ʚʳʷʚʣʝʥʠʷ 

ʧʝʨʚʦʛʦ ʟʘʙʦʣʝʚʰʝʛʦ; 

¶ ʂʦʣʠʯʝʩʪʚʦ ʚʳʩʪʨʝʣʦʚ ʜʦ ʧʝʨʚʦʛʦ ʧʦʧʘʜʘʥʠʷ ʚ ʤʠʰʝʥʴ; 

¶ ʂʦʣʠʯʝʩʪʚʦ ʧʦʧʳʪʦʢ ʩʜʘʯʠ ʵʢʟʘʤʝʥʘé 

 

ɻʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʇʫʩʪʴ ʚ ʧʘʨʪʠʠ ʠʟ N ʠʟʜʝʣʠʡ ʝʩʪʴ ʄ ʠʟʜʝʣʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʟʘʜʘʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ (M < N). ʀʟ ʧʘʨʪʠʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʦʪʙʠʨʘʶʪ n ʠʟʜʝʣʠʡ (ʣʶʙʦʝ 

ʠʟʜʝʣʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ); ʧʨʠʯʝʤ, ʧʦʩʣʝ ʦʪʙʦʨʘ 

ʦʯʝʨʝʜʥʦʛʦ ʠʟʜʝʣʠʷ ʦʥʦ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ. 

ɼʉɺ ʍ ï ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʣʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʚ ʛʨʫʧʧʝ ʠʟ 

n ʦʪʦʙʨʘʥʥʳʭ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʦʪʦʙʨʘʥʥʦʡ ʛʨʫʧʧʝ ʙʫʜʝʪ ʨʦʚʥʦ m ʠʟʜʝʣʠʡ, ʦʪʚʝʯʘʶʱʠʭ 

ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

n
N

mn
MN

m
M

C

CC
mXP

-
-== )(  

ʇʘʨʘʤʝʪʨʘʤʠ ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʚʝʣʠʯʠʥʳ:  

¶ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʚ ʧʘʨʪʠʠ N, 

¶ ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʚ ʧʘʨʪʠʠ, ʦʪʚʝʯʘʶʱʠʭ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʄ, 

¶ ʦʙʲʸʤ ʚʳʙʦʨʢʠ n. 

ʇʨʠʤʝʨʘʤʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʧʦʜʯʠʥʷʶʱʠʭʩʷ ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ: 

¶ ʂʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʢʠ, ʫʞʝ ʙʦʣʴʥʳʭ ʜʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʚ 

ʩʢʨʳʪʦʡ ʬʦʨʤʝ (ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ) ʠ ʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʡ ʩʤʝʥʝ; 

¶ ʂʦʣʠʯʝʩʪʚʦ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʧʘʚʰʠʭ ʚ ʘʧʪʝʢʫ ʦʪ 

ʦʧʪʦʚʳʭ ʧʦʩʪʘʚʱʠʢʦʚ é 
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ɹʠʥʦʤʠʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʉɺ 

ʇʨʦʠʟʚʦʜʠʪʩʷ ʩʝʨʠʷ ʠʟ n ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʳʪʦʚ; ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ 

ɸ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ ʦʜʠʥʘʢʦʚʘ ʠ ʨʘʚʥʘ ʨ = ʈ(ɸ). 

ʌʦʨʤʫʣʘ ɹʝʨʥʫʣʣʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʧʦʷʚʠʪʩʷ ʨʦʚʥʦ 

m ʨʘʟ ʚ ʩʝʨʠʠ ʠʟ n ʦʧʳʪʦʚ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ 

ʦʜʠʥʘʢʦʚʘ ʠ ʨʘʚʥʘ ʨ: 

.,...,2,1,........)( , nmqpCPmXP mnmm
nnm ==== -

 

ʛʜʝ Cn
m ï ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʧʦ m. 

ʗʢʦʙ ɹʝʨʥʫʣʣʠ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʶ ʪʝʦʨʝʤʫ ʚ ʪʨʫʜʝ 

"ʀʩʢʫʩʩʪʚʦ ʧʨʝʜʧʦʣʦʞʝʥʠʡ" (1713ʛ). 

 

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʠʥʦʤʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ɼʉɺ 

ɼʉɺ ʍ ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʚ ʩʝʨʠʠ ʠʟ n ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʳʪʦʚ, 

ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ ʦʜʠʥʘʢʦʚʘ ʠ ʨʘʚʥʘ ʨ. 

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʍ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʙʣʠʮʫ: 

 

xi 0 1 2 é m é n 

pi qn npqn-1 Cn
2p2qn-2 é Cn

mpmqn-m é pn 

 

ɿʘʢʦʥ ʥʦʩʠʪ ʠʤʷ ɹʠʥʦʤʠʘʣʴʥʳʡ, ʧʦʩʢʦʣʴʢʫ ʚʝʨʦʷʪʥʦʩʪʠ pi ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʯʣʝʥʳ ʨʘʟʣʦʞʝʥʠʷ ʙʠʥʦʤʘ (p + q)n [ʇʨʠʣʦʞʝʥʠʝ 3]. 

 

ʈʠʩ. 2 10 - ʄʥʦʛʦʫʛʦʣʴʥʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʠʥʦʤʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉɺ 

ʅʘ ʨʠʩʫʥʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʠʥʦʤʠʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ n = 5 ʠ p < 0.5, p = 0.5, p > 0.5. 

  1     2     3     4     5   ʭ   1     2     3     4     5    ʭ 

ʨ ʨ ʨ 

  1     2     3     4     5       ʭ 
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ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʠʥʦʤʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ɼʉɺ 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʠʥʦʤʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ɼʉɺ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʧʦ ʬʦʨʤʫʣʘʤ: 

npqnpqDnpm xxx === s................  

ʇʨʠʤʝʨʘʤʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʧʦʜʯʠʥʷʶʱʠʭʩʷ ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ: 

¶ ʂʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʰʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʘʧʪʝʯʥʦʛʦ 

ʩʢʣʘʜʘ (ʧʨʠ ʧʦʛʦʣʦʚʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚʩʝʛʦ "ʩʧʠʩʦʯʥʦʛʦ" ʩʦʩʪʘʚʘ); 

¶ ʂʦʣʠʯʝʩʪʚʦ ʧʦʧʘʜʘʥʠʡ ʚ ʤʠʰʝʥʴ ʧʨʠ n ʚʳʩʪʨʝʣʘʭ; 

¶ ʂʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʧʨʠ ʩʜʘʯʝ ʵʢʟʘʤʝʥʘ ʥʘ ʧʨʘʚʦ 

ʚʦʞʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ é 

 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʫʘʩʩʦʥʘ 

ʇʫʘʩʩʦʥʦʚʩʢʠʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ, ʝʛʦ ʩʚʦʡʩʪʚʘ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʥʷʪʠʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʥʥʳʤ (ʘ ʟʘʪʝʤ, 

ʜʣʷ ʅʉɺ, ʠ ʧʦʢʘʟʘʪʝʣʴʥʳʤ) ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ, ʷʚʣʷʝʪʩʷ ʧʫʘʩʩʦʥʦʚʩʢʠʡ 

(ʧʨʦʩʪʝʡʰʠʡ) ʧʦʪʦʢ ʩʦʙʳʪʠʡ. ʇʦʪʦʢ ʩʦʙʳʪʠʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʦʜʥʦ ʟʘ ʜʨʫʛʠʤ ʩʦʙʳʪʠʡ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ 

ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʥʠʤʠ. ʉʚʦʡʩʪʚʘ ʧʫʘʩʩʦʥʦʚʩʢʦʛʦ (ʧʨʦʩʪʝʡʰʝʛʦ) ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ: 

1. ʉʪʘʮʠʦʥʘʨʥʦʩʪʴ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʩʦʙʳʪʠʡ 

ʥʘ ʦʪʨʝʟʦʢ (ʚʨʝʤʝʥʠ) ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʜʣʠʥʳ ʵʪʦʛʦ ʦʪʨʝʟʢʘ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʧʦʣʦʞʝʥʠʷ ʥʘ ʦʩʠ; ʪʦ ʝʩʪʴ, ʧʣʦʪʥʦʩʪʴ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ) ʩʦʙʳʪʠʡ (ʦʪʦʙʨʘʞʘʶʱʠʭ ʠʭ 

ʪʦʯʝʢ ʥʘ ʦʩʠ ʚʨʝʤʝʥʠ) ʧʦʩʪʦʷʥʥʘ ʠ ʨʘʚʥʘ ɚ. 

2. ʆʨʜʠʥʘʨʥʦʩʪʴ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʘ ʤʘʣʳʡ ʦʪʨʝʟʦʢ ȹt ʜʚʫʭ ʠʣʠ 

ʙʦʣʝʝ ʪʦʯʝʢ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʧʘʜʘʥʠʷ ʥʘ ʵʪʦʪ 

ʦʪʨʝʟʦʢ ʦʜʥʦʡ (ʠʣʠ ʥʠ ʦʜʥʦʡ) ʪʦʯʢʠ. 

3. ʆʪʩʫʪʩʪʚʠʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, ʧʦʧʘʚʰʠʭ ʥʘ ʜʘʥʥʳʡ 

ʦʪʨʝʟʦʢ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ, ʧʦʧʘʚʰʠʭ ʥʘ ʜʨʫʛʦʡ ʦʪʨʝʟʦʢ (ʜʦ ʠʣʠ ʧʦʩʣʝ 

ʥʝʛʦ), ʪʦ ʝʩʪʴ, ʪʦʯʢʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʦʩʠ ʥʝʟʘʚʠʩʠʤʦ. 

ɺ ʦʧʠʩʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ 
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ʧʫʘʩʩʦʥʦʚʩʢʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ7, ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ: 

ɼʉɺ ʍ - ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, ʧʦʧʘʚʰʠʭ ʥʘ ʦʪʨʝʟʦʢ ʜʣʠʥʦʡ t ʩʦ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʴʶ 

(ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ) ɚ. 

ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʨʦʚʥʦ m ʪʦʯʝʢ ʥʘ ʦʪʨʝʟʦʢ ʜʣʠʥʦʡ t ʩʦ 

ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ɚ ʨʘʚʥʘ [ʇʨʠʣʦʞʝʥʠʝ 4] 
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ʛʜʝ ʘ = ɚt ï ʧʘʨʘʤʝʪʨ ʧʫʘʩʩʦʥʦʚʩʢʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʍ. 

 

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʉɺ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʧʫʘʩʩʦʥʦʚʩʢʦʤʫ ʟʘʢʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ 

ʧʫʘʩʩʦʥʦʚʩʢʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠʤʝʝʪ ʚʠʜ: 
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ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ɼʉɺ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩʩʦʥʘ 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʉɺ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩʩʦʥʘ, 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

mx = a,     Dx = a,      ůx = a  

ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʉɺ, ʦʙʣʘʜʘʶʱʠʡ ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ mx 

= Dx = a - ʩʦʚʧʘʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ; 

ʦʥʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʠ ʧʨʦʚʝʨʢʝ ʛʠʧʦʪʝʟ ʦ ʚʠʜʝ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʉɺ. 

ʇʨʠʤʝʨ2.26. ʇʫʩʪʴ X ï ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʰʝʜʰʠʭ ʢ ʚʨʘʯʫ ʩʪʦʤʘʪʦʣʦʛʫ ʯʪʦʙʳ 

                                           

7 ɺʧʝʨʚʳʝ ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʧʦʷʚʠʣʦʩʴ ʚ ʨʘʙʦʪʝ ʉʠʤʝʦʥʘ ɼʝʥʠ ʇʫʘʩʩʦʥʘ, 

ʧʦʩʚʷʱʝʥʥʦʡ ʠʟʫʯʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʧʨʠʛʦʚʦʨʘ ʚ ʫʛʦʣʦʚʥʳʭ ʩʫʜʘʭ (1837 ʛ.). 

ʉʠʤʝʦʥ ɼʝʥʠ ʇʫʘʩʩʦʥ (Simeon Denis Poisson, 1781 ï 1840) ï ʬʨʘʥʮʫʟʩʢʠʡ ʤʝʭʘʥʠʢ, ʬʠʟʠʢ, ʤʘʪʝʤʘʪʠʢ, 

ʠʥʦʩʪʨ. ʧʦʯʝʪʥʳʡ  ʯʣʝʥ ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʯʣʝʥ ʇʘʨʠʞʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 
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ʧʨʦʡʪʠ ʜʠʩʧʘʥʩʝʨʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʘ ʦʪʚʝʜʝʥʥʦʝ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʷ (ʜʦ ʦʙʝʜʘ). 

ʕʪʦ ʜʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʧʦʜʯʠʥʷʶʱʘʷʩʷ ʧʫʘʩʩʦʥʦʚʩʢʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʣʴʛʦʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʘʮʠʝʥʪʦʚ, ʞʝʣʘʶʱʠʭ 

ʧʨʦʡʪʠ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʶ, ɚ = 3 1/ʯʘʩ. ʇʦʩʢʦʣʴʢʫ, ʧʦ ʪʦʤʫ ʞʝ ʫʩʣʦʚʠʶ, ʧʨʠʝʤ ʣʴʛʦʪʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʧʘʮʠʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʦ ʦʙʝʜʘ, ʪʦ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʢ ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ ʜʦ ʦʙʝʜʘ, ʨʘʚʥʦ a = ɚĬt = 3Ĭ4 = 12. 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ ʨʦʚʥʦ m ʧʘʮʠʝʥʪʦʚ ʟʘ ʚʨʝʤʷ 

ʧʨʠʸʤʘ ʚ ʜʝʥʴ (t = 4 ʯʘʩʘ) ʩʦ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ɚ = 3 1/ʯʘʩ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
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xi 0 1 2 3 4 5 6 7 8 9 10 11 

pi 6,14E-06 7,37305E-05 0,000442 0,00177 0,005309 0,012741 0,025481 0,043682 0,065523 0,087364 0,104837 0,114368 

 

xi 12 13 14 15 16 17 18 19 20 21 é 

pi 0,114368 0,10557 0,090489 0,072391 0,054293 0,038325 0,02555 0,016137 0,009682 0,005533  

 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʉɺ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩʩʦʥʘ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

mx = a = 12,     Dx = a = 12,      ůx = a  = 3,464102 
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ɺʩʧʦʤʠʥʘʷ çʧʨʘʚʠʣʦ 3ůè, ʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

X ʙʫʜʫʪ ʣʝʞʘʪʴ ʚ ʜʠʘʧʘʟʦʥʝ (12 ï 3*3,464102; 12 + 3*3,464102) = (1,607695; 22,3923), 

ʪʦ ʝʩʪʴ, ʚ ʜʝʥʴ ʟʘ ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʦʚ ʢ ʚʨʘʯʫ ʩʪʦʤʘʪʦʣʦʛʫ ʦʙʨʘʪʷʪʩʷ ʥʝ ʤʝʥʝʝ ʜʚʫʭ, 

ʥʦ ʠ ʥʝ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʜʚʫʭ ʯʝʣʦʚʝʢ. 

 

ʇʫʘʩʩʦʥʦʚʩʢʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʤʘʣʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʚ ʢʘʞʜʦʤ ʦʧʳʪʝ, ʪʦ ʝʩʪʴ, ʝʩʣʠ n Ÿ Ð ʠ p Ÿ 0, ʘ np = const, 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʥʘʩ "ʤʘʣʦʚʝʨʦʷʪʥʦʛʦ" ʩʦʙʳʪʠʷ ʟʘʜʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʚ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʧʦ 

ʧʨʠʙʣʠʞʝʥʥʦʡ ʬʦʨʤʫʣʝ: 

=== nmPmXP ,)(  
mnmm
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ʊʦ ʝʩʪʴ, ʨʘʩʯʸʪʳ ʧʦ ʬʦʨʤʫʣʘʤ ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʪʨʫʜʥʳʝ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ n ʠ ʦʯʝʥʴ ʤʘʣʦʛʦ p) ʤʦʛʫʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʝʥʳ 

ʧʦʯʪʠ ʙʝʟ ʧʦʪʝʨʠ ʪʦʯʥʦʩʪʠ ʧʝʨʝʭʦʜʦʤ ʢ ʬʦʨʤʫʣʘʤ ʧʫʘʩʩʦʥʦʚʩʢʦʛʦ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ.  

ʏʠʪʘʪʝʣʠ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʙʝʜʠʪʴʩʷ ʚ ʵʪʦʤ ʛʨʘʬʠʯʝʩʢʠ, ʠʟʦʙʨʘʟʠʚ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʜʣʷ ʫʧʦʤʠʥʘʝʤʳʭ ʟʘʢʦʥʦʚ ʚ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ 

ɿʘʢʦʥ ʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʅʉɺ ʍ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʘ ʠʥʪʝʨʚʘʣʝ [a, b], ʝʩʣʠ ʚʩʝ ʝʸ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʥʘ ʵʪʦʤ 

ʠʥʪʝʨʚʘʣʝ ʧʦʩʪʦʷʥʥʘ. 

 

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʅʉɺ 

ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 

 



ɃɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɏ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ  
(ɓɆ ɕɖɎɒɋɖɋ ɖɋɞɋɓɎɥ ɝɆɗɘɓɡɛ ɍɆɊɆɝ Ɉ ɗɘɔɒɆɘɔɑɔɉɎɎ) 
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ʇʘʨʘʤʝʪʨʘʤʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʛʨʘʥʠʮʳ 

ʠʥʪʝʨʚʘʣʘ a ʠ b. 

ɻʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʉɺ, ʪʦ ʝʩʪʴ, ʢʨʠʚʘʷ ʝʸ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʠʤʝʝʪ ʚʠʜ: 

 

ʈʠʩ. 2.11 - ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʅʉɺ 

ʇʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʨʘʚʥʘ 1. 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʥʘ 

ʠʥʪʝʨʚʘʣ (Ŭ, ɓ), ʣʝʞʘʱʠʡ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ [a, b], ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ab
XP
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-
=<<

ab
ba )(  

 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʅʉɺ 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ: 
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ʇʨʠʤʝʨʘʤʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʧʦʜʯʠʥʷʶʱʠʭʩʷ ʨʘʚʥʦʤʝʨʥʦʤʫ ʟʘʢʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ: 

f(x) 

x a b 



ɃɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɏ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ  
(ɓɆ ɕɖɎɒɋɖɋ ɖɋɞɋɓɎɥ ɝɆɗɘɓɡɛ ɍɆɊɆɝ Ɉ ɗɘɔɒɆɘɔɑɔɉɎɎ) 
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¶ ʆʰʠʙʢʠ ʩʯʠʪʳʚʘʥʠʷ ʩʦ ʰʢʘʣʳ ʧʨʠʙʦʨʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʜʝʣʝʥʠʷ; 

¶ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʢʦʣʦʥʠʡ ʤʠʢʨʦʙʦʚ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ. 

ʇʦʢʘʟʘʪʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʅʉɺ 

ʇʦʢʘʟʘʪʝʣʴʥʦʝ (ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʦʙʳʯʥʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʪʘʤ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʢʘʢʠʤʠ-ʣʠʙʦ 

"ʚʘʞʥʳʤʠ" ʩʦʙʳʪʠʷʤʠ ʚ ʧʨʦʩʪʝʡʰʝʤ (ʧʫʘʩʩʦʥʦʚʩʢʦʤ) ʧʦʪʦʢʝ ʩʦʙʳʪʠʡ; ʥʘʧʨʠʤʝʨ, 

ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʯʝʣʦʚʝʢʘ, ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʧʨʠʭʦʜʘʤʠ ʧʘʮʠʝʥʪʦʚ ʚ ʘʧʪʝʢʫ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʦʩʤʦʪʨʘ ʙʦʣʴʥʦʛʦ ʚʨʘʯʦʤ, ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʦ ʧʨʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, 

ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʨʝʤʷ ʜʦ ʦʯʝʨʝʜʥʦʛʦ ʦʪʢʘʟʘ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʨʠʙʦʨʘ ʠ ʪ.ʧ. 

 

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʅʉɺ 

ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 
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ʇʘʨʘʤʝʪʨʦʤ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʧʣʦʪʥʦʩʪʠ ʧʫʘʩʩʦʥʦʚʩʢʦʛʦ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ɚ. 

ɻʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʉɺ, ʪʦ ʝʩʪʴ, ʢʨʠʚʘʷ ʝʸ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʠʤʝʝʪ ʚʠʜ: 

 

ʈʠʩ. 2.12 - ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉɺ 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ, ʙʦʣʴʰʝʝ ʥʝʢʦʪʦʨʦʛʦ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʛʦ, ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

tetTP l-=>)(  

 

f(x) 

x 

ɚ 



ɃɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɏ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ  
(ɓɆ ɕɖɎɒɋɖɋ ɖɋɞɋɓɎɥ ɝɆɗɘɓɡɛ ɍɆɊɆɝ Ɉ ɗɘɔɒɆɘɔɑɔɉɎɎ) 
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ʊʦ ʝʩʪʴ, ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘ ʚʨʝʤʷ t ʥʝ ʧʨʦʠʟʦʡʜʸʪ ʥʠ ʦʜʥʦʛʦ ʠʟ 

ʠʥʪʝʨʝʩʫʶʱʠʭ ʥʘʩ ʩʦʙʳʪʠʡ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘ ʚʨʝʤʷ t ʧʨʦʠʟʦʡʜʸʪ ʨʦʚʥʦ m 

ʠʥʪʝʨʝʩʫʶʱʠʭ ʥʘʩ ʩʦʙʳʪʠʡ, ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ ɚt ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʩʦʙʳʪʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ɚ ʟʘ ʚʨʝʤʷ t. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʤʝʥʥʦ ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʯʠʪʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʅʉɺ 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʅʉɺ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ (ʩʤ. ʩʤʳʩʣ ʜʘʥʥʦʡ 

ʉɺ ʍ) ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʘʨʘʤʝʪʨʫ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʇʨʠʤʝʨ 2.27. ɺ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʨʘ 2.26 ʨʘʩʩʤʦʪʨʠʤ ʥʝʧʨʝʨʳʚʥʫʶ ʩʣʫʯʘʡʥʫʶ 

ʚʝʣʠʯʠʥʫ T ï ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʦʷʚʣʝʥʠʷʤʠ ʣʴʛʦʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʘʮʠʝʥʪʦʚ, 

ʧʨʠʰʝʜʰʠʭ ʚ ʧʦʣʠʢʣʠʥʠʢʫ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ. ʕʪʦ ʥʝʧʨʝʨʳʚʥʘʷ 

ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʧʦʜʯʠʥʷʶʱʘʷʩʷ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ (ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ) ʟʘʢʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʈʝʰʝʥʠʝ. ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ 

ʚʠʜ: 

0............0..............

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

<

>= -

tʧʨʠ

tʧʨʠexf tll
 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ɚ = 3 1/ʯʘʩ, ʧʦʵʪʦʤʫ ʚʳʨʘʞʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ: 

0............0..............
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tʧʨʠ

tʧʨʠexf t
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ɻʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʅʉɺ, ʪʦ ʝʩʪʴ, ʢʨʠʚʘʷ ʝʸ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʠʤʝʝʪ ʚʠʜ: 

 

ʈʠʩ. 2.13 - ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉɺ ʊ 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʅʉɺ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

).3(,0
1

),......1(,0
3
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),.....3(,0

3

11
22

========
l

s
ll

xxx Dm  

ʊʦ ʝʩʪʴ, ʧʘʮʠʝʥʪʳ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ, ʚ ʩʨʝʜʥʝʤ, ʯʝʨʝʟ ʦʜʥʫ ʪʨʝʪʴ ʯʘʩʘ = ʯʝʨʝʟ 

ʜʚʘʜʮʘʪʴ ʤʠʥʫʪ. 

 

ʂʩʪʘʪʠ, ʤʦʞʥʦ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘ ʧʦʣʯʘʩʘ ʢ ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ ʥʝ 

ʦʙʨʘʪʠʪʩʷ ʥʠ ʦʜʠʥ ʧʘʮʠʝʥʪ:  

6065,0)5,0()( 5,0*3 ==>==> -- eTPetTP tl
 

ʘ, ʥʘʧʨʠʤʝʨ, ʟʘ ʚʩʶ ʧʦʣʦʚʠʥʫ ʨʘʙʦʯʝʡ ʩʤʝʥʳ: 

01832,0)4()( 4*3 ==>==> -- eTPetTP tl
 

 

ʅʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʉɺ 

ʂʘʢ ʠ ʚ ʠʟʣʦʞʝʥʠʠ ʧʨʝʜʳʜʫʱʠʭ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ, ʚ 

ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʧʦʜʯʠʥʷʶʱʘʷʩʷ ʵʪʦʤʫ ʟʘʢʦʥʫ; ʯʪʦ 

ʦʥʘ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʢʘʢʦʚʳ ʝʸ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʧʠʩʳʚʘʝʪ 

ʮʝʥʪʨʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ. 

 

 

f(x) 

x 

3 
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ʎʝʥʪʨʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ 

ʎʝʥʪʨʘʣʴʥʫʶ ʧʨʝʜʝʣʴʥʫʶ ʪʝʦʨʝʤʫ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʠ ʜʦʢʘʟʘʣ ɸʣʝʢʩʘʥʜʨ 

ʄʠʭʘʡʣʦʚʠʯ ʃʷʧʫʥʦʚ8 (ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʫʯʝʥʠʢʦʚ ʇ.ʃ. ʏʝʙʳʰʚyʘ) ʚ 1900 ʛʦʜʫ; ʚʦʪ ʦʜʥʘ 

ʠʟ ʝʸ ʚʦʟʤʦʞʥʳʭ ʬʦʨʤʫʣʠʨʦʚʦʢ [4]: 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ XX
n

i
i =ä

=1
 ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʘʛʘʝʤʳʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʩʣʘʛʘʝʤʳʭ n ʙʫʜʝʪ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ, ʝʩʣʠ ʚʩʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʚʭʦʜʷʱʠʝ 

ʚ ʩʫʤʤʫ, ʥʝʟʘʚʠʩʠʤʳ ʠ ʠʤʝʶʪ ʜʠʩʧʝʨʩʠʠ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ, ʪʦ ʝʩʪʴ, ʚʣʠʷʥʠʝ ʢʘʞʜʦʡ ʠʟ 

ʩʣʘʛʘʝʤʳʭ ʚʝʣʠʯʠʥ Xi  ʥʘ ʩʫʤʤʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦ. 

 

ʇʣʦʪʥʦʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʉɺ 

 

ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʚʧʝʨʚʳʝ ʄʫʘʚʨʦʤ ʚ 1733 ʛʦʜʫ ʚ ʩʚʷʟʠ 

ʩ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ; ʵʪʦ ʦʪʢʨʳʪʠʝ ʧʨʦʰʣʦ 

ʥʝʟʘʤʝʯʝʥʥʳʤ. ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʥʦʚʴ ʙʳʣʦ ʦʪʢʨʳʪʦ ɻʘʫʩʩʦʤ ʚ 1809 ʛʦʜʫ ʠ 

ʃʘʧʣʘʩʦʤ ʚ 1812 ʛʦʜʫ; ʦʥʠ ʧʨʠʰʣʠ ʢ ʥʝʤʫ ʚ ʩʚʷʟʠ ʩ ʨʘʙʦʪʦʡ ʧʦ ʪʝʦʨʠʠ ʦʰʠʙʦʢ 

ʥʘʙʣʶʜʝʥʠʡ. 

 

ʇʣʦʪʥʦʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 
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== ʧʨʠ -Ð < x < +Ð 

ʇʨʠʤʝʨʘʤʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʤʦʛʫʪ 

ʙʳʪʴ: 

¶ ʚʝʣʠʯʠʥʘ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʘʮʠʝʥʪʘ, 

¶ ʨʦʩʪ ʠʣʠ ʚʝʩ ʧʘʮʠʝʥʪʦʚ, 

¶ ʤʘʩʩʘ ʪʘʙʣʝʪʢʠé 

ɺʝʣʠʯʠʥʳ m ʠ ů ʥʘʟʳʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

                                           

8 ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ ʃʷʧʫʥʦʚ (1857 ï 1918) ï ʨʫʩʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ʠ ʤʝʭʘʥʠʢ, ʜʦʮʝʥʪ ʍʘʨʴʢʦʚʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʦʬʝʩʩʦʨ ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʦʟʜʘʣ ʩʪʨʦʛʫʶ ʪʝʦʨʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʚʥʦʚʝʩʠʷ ʠ 

ʜʚʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ; ʧʨʝʜʣʦʞʠʣ ʥʦʚʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʝʪʦʜ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 
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ʉɺ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʨʘʤʝʪʨ m ʝʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʉɺ ʍ, ʘ ʧʘʨʘʤʝʪʨ ů ï 

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʵʪʦʡ ʉɺ; ʪʦ ʝʩʪʴ, m = mx, ů = ůx. 

ɻʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʥʘʟʳʚʘʝʤʳʡ, ʢʘʢ 

ʫʢʘʟʘʥʦ ʨʘʥʝʝ, ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʠʤʝʝʪ ʚʠʜ, ʥʘʟʳʚʘʝʤʳʡ 

ʢʨʠʚʦʡ ɻʘʫʩʩʘ: 

 

 
 

ʈʠʩ. 2.14 - ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉɺ (ʢʨʠʚʘʷ ɻʘʫʩʩʘ) 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʄʆɾ ʉɺ ʍ mx ʠ ʧʦʩʪʦʷʥʥʦʤ ʉʂʆ ůx ʢʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʩʦʭʨʘʥʷʷ ʬʦʨʤʫ, ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʧʨʘʚʦ ʚʜʦʣʴ ʦʩʠ ʘʙʩʮʠʩʩ (ʨʠʩ. 2.15).  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.15 - ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉɺ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʄʆɾ ʠ ʧʦʩʪʦʷʥʥʦʤ ʉʂʆ  

f(x) 

x 

mx1 mx2 

f(x) 

x 



ɃɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɏ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ  
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ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʉʂʆ ʉɺ ʍ ůx ʠ ʧʦʩʪʦʷʥʥʦʤ ʄʆɾ mx ʢʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʟʤʝʥʷʝʪ ʬʦʨʤʫ, ʨʘʩʰʠʨʷʷʩʴ ʚʜʦʣʴ ʦʩʠ ʘʙʩʮʠʩʩ ʠ ʧʦʥʠʞʘʷ ʤʘʢʩʠʤʫʤ, ʪʘʢ, ʯʪʦ ʧʣʦʱʘʜʴ 

ʧʦʜ ʢʨʠʚʦʡ ʚʩʝʛʜʘ ʧʦʩʪʦʷʥʥʘ ʠ ʨʘʚʥʘ 1 (ʩʤ. ʩʚʦʡʩʪʚʘ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ).  

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.16 - ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉɺ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʤ ʄʆɾ ʠ ʫʚʝʣʠʯʝʥʠʠ ʉʂʆ  

 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ (ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ) ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʡ (ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ) ʬʫʥʢʮʠʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʚʝʩʪʥʘ: f(x) = 

F'(x) ʠ ñ
¤-

=
x

dxxfxF )()( ; ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ [2]: 

dx

mx

edxxfxF
xx

22

2)(

2

1
)()( s

ps

--

ññ
¤-¤-

==  

ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʦʪ ʥʝʩʦʙʩʪʚʝʥʥʳʡ ʠʥʪʝʛʨʘʣ ʥʝ ʙʝʨʝʪʩʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʠʜʝ (ʚ 

ʢʚʘʜʨʘʪʫʨʘʭ), ʧʦʵʪʦʤʫ ʝʛʦ ʩʚʦʜʷʪ ʢ ʩʫʤʤʝ ʜʚʫʭ ʠʥʪʝʛʨʘʣʦʚ: 
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=
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-

= ñññ

-

¤-¤-

s

pp
s

ps
 

mx1= mx2 

f(x) 

x 

ůx1< ůx2 
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ʇʝʨʚʳʡ ʠʥʪʝʛʨʘʣ ʩʚʦʜʠʪʩʷ ʢ ʠʥʪʝʛʨʘʣʫ ʕʡʣʝʨʘ-ʇʫʘʩʩʦʥʘ ʠ ʨʘʚʝʥ 
2

p
, ʘ ʚʪʦʨʦʡ, 

ʢʘʢ ʠ ʠʩʭʦʜʥʳʡ, ʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʷʭ ʥʝ ʚʳʨʘʞʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʚʚʦʜʷʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʫʶ ʬʫʥʢʮʠʶ ʃʘʧʣʘʩʘ ʠʣʠ ʠʥʪʝʛʨʘʣ ʚʝʨʦʷʪʥʦʩʪʠ: 

dt

t

eʭʌ
x

2

2

2

2
)(

0

-
= ñ
p

 

ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʘʨʛʫʤʝʥʪʘ ʠ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʳ [ʇʨʠʣʦʞʝʥʠʝ 1], ʢʦʪʦʨʳʝ ʝʩʪʴ ʚʦ ʚʩʝʭ ʫʯʝʙʥʠʢʘʭ ʧʦ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ [1, 2]. 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ: 

ʌ(0) = 0, - ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʮʝʥʪʨ ʢʦʦʨʜʠʥʘʪ, 

ʌ(-Ð) = -1, ʌ(Ð) = 1, - ʣʠʥʠʠ ʌ(Ð) = Ñ1 ʩʣʫʞʘʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʘʩʠʤʧʪʦʪʘʤʠ 

ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ, 

ʌ(-ʭ) = -ʌ(ʭ), - ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ ʷʚʣʷʝʪʩʷ ʥʝʯʝʪʥʦʡ ʬʫʥʢʮʠʝʡ, ʛʨʘʬʠʢ ʝʸ 

ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʢʦʦʨʜʠʥʘʪ. 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʠʤʝʝʪ ʚʠʜ: 

 

ʈʠʩ. 2.17 - ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʌ(ʭ) 

 

ʊʦʛʜʘ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʍ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

+1 

-1 

ʭ 

ʌ(ʭ) 
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ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ 

ʠʥʪʝʨʚʘʣ ʦʪ Ŭ ʜʦ ɓ ʚʳʯʠʩʣʷʝʪʩʷ ʯʝʨʝʟ ʬʫʥʢʮʠʶ ʃʘʧʣʘʩʘ:  

)]()([
2

1
)(

x

x

x

x m
ʌ

m
ʌXP

s

a

s

b
ba

-
-

-
=<<  

ʀʩʧʦʣʴʟʫʷ ʪʨʝʪʴʝ ʩʚʦʡʩʪʚʦ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ (ʥʝʯʸʪʥʦʩʪʴ ʬʫʥʢʮʠʠ), ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʥʘ ʠʥʪʝʨʚʘʣ ʜʣʠʥʦʡ 2k, ʩʠʤʤʝʪʨʠʯʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʄʆɾ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ: 

)()|(|
x

x
k

ʌkmXP
s

=<-  

ʐʢʘʣʘ ʨʘʩʩʝʠʚʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ 

ɽʩʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʜʳʜʫʱʝʡ ʬʦʨʤʫʣʦʡ ʠ ʨʘʩʩʯʠʪʘʪʴ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʠʥʪʝʨʚʘʣʳ ʰʠʨʠʥʦʡ 2ůx, 4ůx, 6ůx, ʩʠʤʤʝʪʨʠʯʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʄʆɾ ʵʪʦʡ ʉɺ, ʪʦ ʧʦʣʫʯʠʤ [ʇʨʠʣʦʞʝʥʠʝ 1]: 

 

P(|X - mx| < ůx) = ʌ(1) = 0,6826, 

P(|X - mx| < 2ůx) = ʌ(2) = 0,9545, 

P(|X - mx| < 3ůx) = ʌ(3) = 0,9973. 

 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ P(|X - mx| > 3ůx) < 0.01 (ʚʩʧʦʤʥʠʤ ʥʝʨʘʚʝʥʩʪʚʦ ʏʝʙʳʰʚyʘ!), ʪʦ 

ʝʩʪʴ, ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʦʪʢʣʦʥʠʪʩʷ ʦʪ ʩʚʦʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 3ůx, ʦʯʝʥʴ ʤʘʣʘ - ʤʝʥʝʝ ʦʜʥʦʡ ʩʦʪʦʡ. ɿʥʘʯʠʪ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʣʝʞʘʪ ʚʦʢʨʫʛ ʝʸ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʚ ʧʦʣʦʩʝ Ñ 3ůx. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, "ʧʨʘʚʠʣʦ 3ůx" ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ (ʧʨʝʜʩʢʘʟʘʪʴ) ʠʥʪʝʨʚʘʣ ʧʦʷʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʇʨʝʜʩʪʘʚʠʤ ʛʨʘʬʠʯʝʩʢʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʩʤ. ʨʠʩ.2.18 ʥʠʞʝ): 
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ʕʪʦʪ ʛʨʘʬʠʢ ʥʘʟʳʚʘʝʪʩʷ ʰʢʘʣʦʡ ʨʘʩʩʝʠʚʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ; ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʧʘʜʘʥʠʷ ʉɺ ʍ ʥʘ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ, ʜʘʞʝ ʥʝ ʦʙʨʘʱʘʷʩʴ ʢ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ 

ʬʦʨʤʫʣʘʤ ʠ ʪʘʙʣʠʮʘʤ. 

ʇʨʠʤʝʨ 2.28. ɺ ʤʝʜʠʮʠʥʝ ʧʦʜʦʙʥʘʷ ʧʨʠʙʣʠʞʝʥʥʘʷ ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʦʧʘʜʘʥʠʷ ʉɺ ʍ ʥʘ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʪʩʷ ʩʠʛʤʘʣʴʥʦʡ ʦʮʝʥʢʦʡ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.18 - ʐʢʘʣʘ ʨʘʩʩʝʠʚʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉɺ (ʜʣʷ 3ů) 

 

ɺʝʨʦʷʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʘʩʠʤʤʝʪʨʠʷ ʠ ʵʢʩʮʝʩʩ ʅʉɺ 

ɺ ʨʷʜʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘʨʷʜʫ ʩʦ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ 

ʦʪʢʣʦʥʝʥʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʝʱʝ ʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʘʩʩʝʠʚʘʥʠʷ ʉɺ, ʥʘʟʳʚʘʝʤʦʡ 

ʚʝʨʦʷʪʥʳʤ ʠʣʠ ʩʨʝʜʠʥʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ɽʭ. ʕʪʦ ʧʦʣʦʚʠʥʘ ʜʣʠʥʳ ʫʯʘʩʪʢʘ, 

ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʨʘʩʩʝʠʚʘʥʠʷ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʢʦʪʦʨʳʡ 

ʨʘʚʥʘ 0,5. 

ɽʭ = ɟ ã2ůʭ = 0,674 ůx, ʛʜʝ ɟ = 0,477. 

ʐʢʘʣʘ ʨʘʩʩʝʠʚʘʥʠʷ ʯʝʨʝʟ ʚʝʨʦʷʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ (ʩʤ. ʨʠʩʫʥʦʢ 2.19 

ʥʠʞʝ): 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʘ ʜʣʷ ʨʘʩʯʝʪʘ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ (ʥʘʧʨʠʤʝʨ, ʇʇʇ MS Excel) ʚ ʪʘʙʣʠʮʝ ʥʘʨʷʜʫ ʩ ʄʆɾ, ʜʠʩʧʝʨʩʠʝʡ ʠ ʉʂʆ ʉɺ 

ʬʠʛʫʨʠʨʫʶʪ ʘʩʠʤʤʝʪʨʠʷ ʠ ʵʢʩʮʝʩʩ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɸʩʠʤʤʝʪʨʠʝʡ ʉɺ ʍ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ 3-ʛʦ ʧʦʨʷʜʢʘ 

0,34 

0,14 

0,02 

f(x) 

X 
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ʢ ʢʫʙʫ ʉʂʆ: 

Assx = ɛ3 / ůx
3 

ɸʩʠʤʤʝʪʨʠʷ ʧʦʣʦʞʠʪʝʣʴʥʘ, ʝʩʣʠ "ʜʣʠʥʥʘʷ ʯʘʩʪʴ" ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ 

ʨʘʩʧʦʣʦʞʝʥʘ ʩʧʨʘʚʘ ʦʪ ʝʸ ʄʆɾ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʘ ï ʝʩʣʠ ʩʣʝʚʘé(ʩʤ. ʧ.2.1.2 "ʏʠʩʣʦʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ"). 

ʕʢʩʮʝʩʩʦʤ ʉɺ ʍ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ 4-ʛʦ ʧʦʨʷʜʢʘ ʢ 

ʉʂʆ ʚ ʯʝʪʚʸʨʪʦʡ ʩʪʝʧʝʥʠ ʤʠʥʫʩ ʯʠʩʣʦ 3: 

Exx = ɛ4 / ůx
4 - 3 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɛ4 / ůx
4 = 3, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʩʮʝʩʩ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʨʘʚʝʥ ʥʫʣʶ. ɽʩʣʠ ʵʢʩʮʝʩʩ ʥʝʢʦʪʦʨʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʠʪʝʣʝʥ, ʪʦ ʝʛʦ ʢʨʠʚʘʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠ ʦʩʪʨʫʶ ʚʝʨʰʠʥʫ, ʯʝʤ ʢʨʠʚʘʷ ɻʘʫʩʩʘ; ʠ, ʝʩʣʠ 

ʵʢʩʮʝʩʩ ʦʪʨʠʮʘʪʝʣʝʥ ï ʪʦ ʢʨʠʚʘʷ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʫʜʝʪ ʙʦʣʝʝ ʥʠʟʢʘʷ ʠ ʧʣʦʩʢʘʷ, 

ʯʝʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. (ʇʨʠ ʵʪʦʤ ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʨʘʚʥʠʚʘʝʤʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʄʆɾ ʠ ɼʠʩʧʝʨʩʠʠ.) 

 

ʈʠʩ. 2.19 - ʐʢʘʣʘ ʨʘʩʩʝʠʚʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉɺ (ʜʣʷ 4ɽ) 

 

"ʇʨʦʠʟʚʦʜʥʳʝ" (ʠʟ ʥʦʨʤʘʣʴʥʦʛʦ) ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅʉɺ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, 

ʩʚʷʟʘʥʥʳʭ ("ʚʳʪʝʢʘʶʱʠʭ", "ʧʨʦʠʟʚʦʜʥʳʭ") ʩ ʥʦʨʤʘʣʴʥʳʤ ʟʘʢʦʥʦʤ. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʳʝ [1, 2, 4, 6]. 

0,25 

0,16 

0,07 

0,02 

f
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ "ʍʠ-ʢʚʘʜʨʘʪ" 

ʇʫʩʪʴ X i (i = 1 ï n) ï ʥʦʨʤʘʣʴʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʉɺ, ʄʆɾ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʨʘʚʥʦ ʥʫʣʶ, ʘ ʉʂʆ = 1.ʊʦʛʜʘ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʵʪʠʭ ʚʝʣʠʯʠʥ … В ὢ  ʙʫʜʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʟʘʢʦʥʫ "ɢʠ-ʢʚʘʜʨʘʪ" ʩ k = n ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ (ʝʩʣʠ ʩʣʘʛʘʝʤʳʝ 

ʩʚʷʟʘʥʳ ʦʜʥʠʤ ʣʠʥʝʡʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ, ʥʘʧʨʠʤʝʨ, Вὢ ὲὢ, ʪʦ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ ʨʘʚʥʦ k = n - 1): 
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1)(  - ʛʘʤʤʘ-ʬʫʥʢʮʠʷ; ʥʘʧʨʠʤʝʨ, ɻ(n+1) = n!. 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ "ɢʠ-ʢʚʘʜʨʘʪ" ʠʤʝʝʪ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ï ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ k. 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ 

ʇʫʩʪʴ Z - ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʉɺ, ʄʆɾ ʢʦʪʦʨʦʡ ʨʘʚʥʦ ʥʫʣʶ, ʘ ʉʂʆ = 1, 

ʘ V ï ʥʝʟʘʚʠʩʠʤʘʷ ʦʪ Z ʚʝʣʠʯʠʥʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʟʘʢʦʥʫ ʍʠ-ʢʚʘʜʨʘʪ ʩ k ʩʪʝʧʝʥʷʤʠ 

ʩʚʦʙʦʜʳ. ʊʦʛʜʘ ʚʝʣʠʯʠʥʘ Ὕ  ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ9, ʠʥʦʛʜʘ 

ʥʘʟʳʚʘʝʤʦʝ t ï ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩ k ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. 

 

ʀʪʘʢ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʥʦʨʤʠʨʦʚʘʥʥʦʡ 

ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉɺ ʢ ʢʦʨʥʶ ʢʚʘʜʨʘʪʥʦʤʫ ʠʟ ʥʝʟʘʚʠʩʠʤʦʡ ʉɺ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʟʘʢʦʥʫ "ɢʠ-ʢʚʘʜʨʘʪ" ʩ k ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʜʝʣʝʥʥʦʡ ʥʘ k. ʉ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ k ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ ʙʳʩʪʨʦ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ [ʇʨʠʣʦʞʝʥʠʝ 10]. 

                                           

9 ʉʪʴʜʝʥʪ (ʚ ʧʝʨʝʚʦʜʝ ï ʩʪʫʜʝʥʪ) ï ʧʩʝʚʜʦʥʠʤ ʘʥʛʣʠʡʩʢʦʛʦ ʩʪʘʪʠʩʪʠʢʘ ɺʠʣʴʷʤʘ ʉʠʣʠ ɻʦʩʩʝʪʘ (1876 ï 

1937); ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʪʝʦʨʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʠ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ. 
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2.1.3. ʉʠʩʪʝʤʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʉʠʩʪʝʤʘ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ï ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥʳ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʦʚʤʝʩʪʥʦ; ʦʙʦʟʥʘʯʝʥʠʝ ï (X, Y, Z, é). 

ʇʨʠʤʝʨʘʤʠ ʩʠʩʪʝʤ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʤʦʛʫʪ ʩʣʫʞʠʪʴ: 

¶ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʳʝ ʜʘʚʣʝʥʠʷ, 

¶ ʨʦʩʪ ʠ ʚʝʩ ʧʘʮʠʝʥʪʦʚ, 

¶ ʦʙʲʸʤ ʣʸʛʢʠʭ ʠ ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ. 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ï ʩʦʦʪʥʦʰʝʥʠʝ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʝ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ ʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʧʨʠʥʷʪʠʷ ʵʪʠʭ ʟʥʘʯʝʥʠʡ. 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʬʦʨʤʝ ʪʘʙʣʠʮʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʣʠ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʂʘʢʦʡ-ʣʠʙʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ, 

ʫʩʣʦʞʥʷʶʱʝʡ ʧʦʥʠʤʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʫʞʝ ʟʥʘʢʦʤʳʭ ʯʠʪʘʪʝʣʶ ʧʦʥʷʪʠʡ, ʥʝʪ.  

ʆʩʥʦʚʥʳʝ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ: 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʉɺ ïmx ʠ my, 

ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʉɺ Dx ʠ sx, Dy ʠ sy. 

ʋʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ, ʢʘʢ ʠ 

ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʧʦʞʘʣʫʡ, ʥʝ ʥʝʩʫʪ ʥʠʢʘʢʦʡ 

ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʫʯʘʝʤ ʦʜʥʦʡ ʉɺ. ɸ ʚʦʪ ʩʦʚʤʝʩʪʥʦʝ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʜʨʫʛʠʭ, 

ʦʩʦʙʝʥʥʳʭ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʧʠʩʳʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʝ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ ʉɺ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ (ʤʦʤʝʥʪ ʩʚʷʟʠ) ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

Kxy=M [(X - mx) (Y - my)]. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʩʩʝʠʚʘʥʠʷ 

ʦʧʳʪʥʳʭ ʪʦʯʝʢ (ʨʠʩ. 2.20). 
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ʈʠʩ. 2.20 - ɼʠʘʛʨʘʤʤʳ ʨʘʩʩʝʠʚʘʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʭʘʨʘʢʪʝʨʝ 

(ʥʘʧʨʘʚʣʝʥʠʠ) ʩʚʷʟʠ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

2.1.4. ʉʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ 

ʇʦʥʷʪʠʝ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʈʝʘʣʠʟʘʮʠʷ ʠ ʩʝʯʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʉʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ ʥʝʩʣʫʯʘʡʥʦʛʦ ʘʨʛʫʤʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʨʠ 

ʢʘʞʜʦʤ ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ. ɿʥʘʯʠʪ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʩʣʫʯʘʡʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʪ ʦʧʳʪʘ ʢ ʦʧʳʪʫ 

ʩʧʦʩʦʙʥʘ ʤʝʥʷʪʴ ʩʚʦʡ ʚʠʜ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʢʘʞʜʦʤ ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ 

ʩʣʫʯʘʡʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ[1, 2, 3]. 

ʉʣʫʯʘʡʥʳʤ (ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ) ʧʨʦʮʝʩʩʦʤ ʥʘʟʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʘʷ ʬʫʥʢʮʠʷ 

ʘʨʛʫʤʝʥʪʘ-ʚʨʝʤʝʥʠ. ʉʣʫʯʘʡʥʳʝ ʧʨʦʮʝʩʩʳ (ʧʦʜʦʙʥʦ ʩʣʫʯʘʡʥʳʤ ʚʝʣʠʯʠʥʘʤ) 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: ʍ(t), ʋ(t) é 

ʈʝʘʣʠʟʘʮʠʝʡ (ʪʨʘʝʢʪʦʨʠʝʡ, ʚʳʙʦʨʦʯʥʦʡ ʬʫʥʢʮʠʝʡ) ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʥʘʟʳʚʘʝʪʩʷ ʥʝʩʣʫʯʘʡʥʘʷ ʬʫʥʢʮʠʷ ʘʨʛʫʤʝʥʪʘ t, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʨʝʘʣʠʟʘʮʠʠ ʩʣʫʯʘʡʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: x(t), y(t) é 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʝʛʦ 

ʚʦʟʤʦʞʥʳʭ ʨʝʘʣʠʟʘʮʠʡé 

ʉʝʯʝʥʠʝʤ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʟʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʬʠʢʩʠʨʦʚʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʘʨʛʫʤʝʥʪʘ. 

ʇʦʵʪʦʤʫ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʧʘʨʘʤʝʪʨʘ t. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʜʘʪʴ ʩʣʫʯʘʡʥʫʶ ʬʫʥʢʮʠʶ ʘʥʘʣʠʪʠʯʝʩʢʠ 

(ʬʦʨʤʫʣʦʡ) ʥʝʚʦʟʤʦʞʥʦ, ʘ ʛʨʘʬʠʯʝʩʢʠ ʤʦʞʥʦ. 

 

y y 

x x 
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ʇʨʠʤʝʨ 2.28. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʧʘʮʠʝʥʪʘ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ 

ʣʠʩʪʝ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʯʪʦ, ʝʩʣʠ ʜʣʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʝʸ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣʷʶʪʩʷ ʯʠʩʣʘʤʠ (ʢʩʪʘʪʠ, ʦʥʠ ʠ ʥʘʟʳʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʯʠʩʣʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ), ʪʦ ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ ʝʸ 

ʤʦʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʥʝʩʣʫʯʘʡʥʳʤʠ ʬʫʥʢʮʠʷʤʠ (ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ). 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ X(t) ʥʘʟʳʚʘʶʪ 

ʥʝʩʣʫʯʘʡʥʫʶ ʬʫʥʢʮʠʶ M[X(t)] = mx(t), ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠ ʢʘʞʜʦʤ ʬʠʢʩʠʨʦʚʘʥʥʦʤ 

ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ t ʨʘʚʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʞʠʜʘʥʠʶ ʩʝʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ ʘʨʛʫʤʝʥʪʘ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ 

ʢʘʢ ʫʩʨʝʜʥʝʥʥʫʶ ʢʨʠʚʫʶ ʧʨʦʮʝʩʩʘ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʨʫʛʠʝ ʢʨʠʚʳʝ ï 

ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʥʝʝ (ʧʦ ʦʨʜʠʥʘʪʝ) 

ʟʥʘʯʝʥʠʝ ʩʝʯʝʥʠʷ, ʚʳʰʝ ʠ ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʝʛʦ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʇʨʠʤʝʨ 2.29. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʧʘʮʠʝʥʪʦʚ ʚ ʦʪʜʝʣʝʥʠʠ. 

ɼʠʩʧʝʨʩʠʝʡ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ X(t) ʥʘʟʳʚʘʶʪ ʥʝʩʣʫʯʘʡʥʫʶ ʥʝʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʬʫʥʢʮʠʶ D[X(t)] = Dx(t), ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠ ʢʘʞʜʦʤ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʟʥʘʯʝʥʠʠ 

ʘʨʛʫʤʝʥʪʘ t ʨʘʚʥʦ ʜʠʩʧʝʨʩʠʠ ʩʝʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ ʘʨʛʫʤʝʥʪʘ. 

ɼʠʩʧʝʨʩʠʷ ʚʳʨʘʞʘʝʪ ʨʘʩʩʝʠʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʡ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʩʣʫʯʘʡʥʳʭ 

ʢʨʠʚʳʭ) ʚʦʢʨʫʛ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ (ʩʨʝʜʥʝʡ ʢʨʠʚʦʡ). ʇʨʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ ʜʠʩʧʝʨʩʠʷ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʨʘʩʩʝʠʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ (ʦʨʜʠʥʘʪ) ʩʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚʦʢʨʫʛ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ ʩʝʯʝʥʠʷ (ʩʨʝʜʥʝʡ ʦʨʜʠʥʘʪʳ). 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʨʥʷ ʢʚʘʜʨʘʪʥʦʛʦ ʠʟ ʜʠʩʧʝʨʩʠʠ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ 

ʥʘʟʳʚʘʶʪ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ: 

„ ὸ Ὀ ὸȢ 

ʂʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʝʡ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ X(t) ʥʘʟʳʚʘʶʪ ʥʝʩʣʫʯʘʡʥʫʶ 

ʬʫʥʢʮʠʶ Kx(t1,t2) ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʘʨʛʫʤʝʥʪʦʚ t1 ʠ t2, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠ ʢʘʞʜʦʡ 

ʧʘʨʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ ʨʘʚʥʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤʫ ʤʦʤʝʥʪʫ ʩʝʯʝʥʠʡ, 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʠʤ ʟʥʘʯʝʥʠʷʤ ʘʨʛʫʤʝʥʪʦʚ: 

ὑ ὸȟ ὸ ὓ ὢὸ ά ὸ ὢὸ ά ὸ  

ɸʥʘʣʦʛʠʯʥʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʢʦʨʨʝʣʷʮʠʠ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʚʚʦʜʷʪ 

ʥʦʨʤʠʨʦʚʘʥʥʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ ɟx(t1,t2), ʨʘʚʥʫʶ 

ʯʘʩʪʥʦʤʫ ʦʪ ʜʝʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʵʪʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʝʛʦ 

ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʧʨʠ ʜʚʫʭ ʟʥʘʯʝʥʠʷʭ ʘʨʛʫʤʝʥʪʦʚ t1 ʠ t2. 

2.2. ʕʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʥʘʫʢʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ 

ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ 

ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʤʘʩʩʦʚʳʭ ʩʣʫʯʘʡʥʳʭ ʷʚʣʝʥʠʷʭ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʈʘʩʢʨʳʚʘʷ ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʧʦʞʘʣʫʡ, ʩʪʦʠʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʧʦʜʨʦʙʥʝʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʨʝʰʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʨʠʟʚʘʥʘ: 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʩʙʦʨʘ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʩʚʝʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʝʮʠʘʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

¶ ʋʢʘʟʘʪʴ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ; ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ: 

o ʆʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ; 

o ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ; 

o ʆʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʟʘʢʦʥ ʝʸ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʚʝʩʪʝʥ; 

o ʆʮʝʥʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʜʨʫʛʠʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ; 

o ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʦ ʚʠʜʝ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ; 

o ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʦ ʧʘʨʘʤʝʪʨʘʭ ʠʟʚʝʩʪʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʄʝʜʠʮʠʥʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟʫʯʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʩʪʦʨʦʥʫ 

ʤʘʩʩʦʚʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʤʝʜʠʮʠʥʳ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʠʟʤʝʥʝʥʠʷ ʚ ʟʜʦʨʦʚʴʝ ʛʨʘʞʜʘʥ, ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʯʝʙʥʳʭ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʥʘʫʯʥʳʡ 
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ʫʨʦʚʝʥʴ ʧʦʣʫʯʝʥʠʷ, ʦʙʦʙʱʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʦʙʳʭ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʟʜʝʣʘʭ 

ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ - ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. ʀʥʦʛʜʘ 

ʦʥʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʫʶ ʛʨʫʧʧʫ çʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷè. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʦʤʥʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʜʚʝʨʛʘʝʤʘʷ ʤʘʪʝʤʘʪʠʢʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʠʩʫʱʠʭ ʠʟʫʯʘʝʤʳʤ ʧʨʠʟʥʘʢʘʤ ʠ 

ʷʚʣʝʥʠʷʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʙʨʘʥʘ ʟʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʧʝʨʠʦʜʳ 

ʚʨʝʤʝʥʠ. ɺ ʧʨʘʢʪʠʢʝ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʧʝʨʠʦʜʦʚ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʚʳʜʝʣʷʶʪʩʷ ʤʝʩʷʮ, ʢʚʘʨʪʘʣ, ʧʦʣʫʛʦʜʠʝ, ʛʦʜ, ʨʷʜ ʣʝʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʝ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʵʪʘʧʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʵʪʘʧʦʚ, 

ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦ ʧʦʨʷʜʢʝ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʘʞʜʦʤ ʠʟ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʵʪʘʧʦʚ.  

2.2.1. ɺʳʙʦʨʦʯʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʝʥʝʨʘʣʴʥʘʷ ʠ ʚʳʙʦʨʦʯʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʉʧʦʩʦʙʳ ʦʪʙʦʨʘ 

ʇʫʩʪʴ ʪʨʝʙʫʝʪʩʷ ʠʟʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ 

ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ ʦʜʠʥʘʢʦʚʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʦʨʛʘʥʠʟʫʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ (ʦʙʩʣʝʜʦʚʘʥʠʝ), ʪʦ ʝʩʪʴ ʩʙʦʨ ʧʦʣʥʳʭ ʠ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦʙ 

ʠʟʫʯʘʝʤʦʤ ʷʚʣʝʥʠʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʣʠʙʦ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʝʜʠʥʠʮʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟʫʯʘʝʤʦʝ ʷʚʣʝʥʠʝ (ʠʣʠ ʧʨʦʮʝʩʩ) - ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ 

ʦ ʩʧʣʦʰʥʦʤ ʥʘʙʣʶʜʝʥʠʠ, ʣʠʙʦ - ʪʦʣʴʢʦ ʠʭ ʯʘʩʪʴ, ʪʦ ʝʩʪʴ ʥʝʩʧʣʦʰʥʦʝ ʥʘʙʣʶʜʝʥʠʝ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ, ʥʘʙʣʶʜʘʝʤʦʡ ʚ ʠʟʫʯʘʝʤʦʤ ʷʚʣʝʥʠʠ ʠʣʠ ʧʨʦʮʝʩʩʝ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʉʧʣʦʰʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʨʘʪʴ ʪʘʢʠʝ 
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ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, 

ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʧʨʠʚʣʝʯʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʙʦʪʥʠʢʦʚ ʨʘʟʣʠʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ 

ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɿʘʯʘʩʪʫʶ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ 

ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʬʠʟʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ʣʠ ʠʟ-ʟʘ ʦʛʨʦʤʥʦʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, 

ʪʦ ʣʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʫʥʠʯʪʦʞʝʥʠʝʤ.  

ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʩʧʣʦʰʥʦʛʦ ʝʜʠʥʦʚʨʝʤʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʢ ʩʧʣʦʰʥʦʤʫ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʥʘʙʣʶʜʝʥʠʶ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʜʠʩʧʘʥʩʝʨʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ 

ʥʘʙʣʶʜʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʝʞʝʛʦʜʥʳʭ (ʫʛʣʫʙʣʝʥʥʳʭ) 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʛʨʘʞʜʘʥ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʩʦ 100% ʦʭʚʘʪʦʤ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʵʪʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩʦʙʠʨʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʝʪʦʜʫ 

ʩʧʣʦʰʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʩ ʨʘʩʯʝʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [6]. 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʧʣʦʰʥʦʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ, 

ʠʟʫʯʘʶʪ ʥʝ ʚʩʝ ʦʙʲʝʢʪʳ, ʘ ʪʦʣʴʢʦ ʯʘʩʪʴ ʠʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ 

ʚ ʩʝʙʷ ʣʠʰʴ ʯʘʩʪʴ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʧʨʦʩʪʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ (ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ), ʠʣʠ ʧʨʦʩʪʦ ʚʳʙʦʨʢʠ. 

ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʚʳʙʦʨʢʝ ʥʘʟʳʚʘʶʪ ʦʙʲʸʤʦʤ ʠʣʠ ʧʦʨʷʜʢʦʤ ʚʳʙʦʨʢʠ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʚʳʙʦʨʢʠ ʚʦʟʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

¶ ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʙʲʝʢʪ ʦʪʦʙʨʘʥ ʠ ʦʙʩʣʝʜʦʚʘʥ, ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʚʨʘʱʝʥ 

ʚ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ï ʪʦʛʜʘ ʚʳʙʦʨʢʘ ʥʘʟʳʚʘʝʪʩʷ ʧʦʚʪʦʨʥʦʡ; 

¶ ʆʪʦʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʥʘʜ ʥʠʤ ʥʘʙʣʶʜʝʥʠʷ 

(ʵʢʩʧʝʨʠʤʝʥʪʘ) ʦʙʨʘʪʥʦ ʚ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ - 

ʪʦʛʜʘ ʚʳʙʦʨʢʘ ʥʘʟʳʚʘʝʪʩʷ ʙʝʩʧʦʚʪʦʨʥʦʡ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʙʝʩʧʦʚʪʦʨʥʳʡ ʩʣʫʯʘʡʥʳʡ ʦʪʙʦʨ. ɺ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʦʙʲʝʤ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʯʝʥʴ ʚʝʣʠʢ, ʘ ʚʳʙʦʨʢʘ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʵʪʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʦʚʪʦʨʥʦʡ ʠ ʙʝʩʧʦʚʪʦʨʥʦʡ 

ʚʳʙʦʨʢʘʤʠ ʧʨʦʧʘʜʘʝʪ.  

ʂʨʦʤʝ ʫʧʦʤʷʥʫʪʦʛʦ ʨʘʥʝʝ ʪʨʝʙʦʚʘʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚʳʙʦʨʢʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʝʱʝ ʦʜʥʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ï ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʳʙʦʨʢʘ ʜʦʣʞʥʘ ʧʨʘʚʠʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʩʚʦʡʩʪʚʘ, ʧʨʠʟʥʘʢʠ, ʧʨʦʧʦʨʮʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ; ʧʦʵʪʦʤʫ ʠʥʦʛʜʘ ʫʢʘʟʘʥʥʦʝ 
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ʪʨʝʙʦʚʘʥʠʝ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ.  

ʉʨʝʜʠ ʩʧʦʩʦʙʦʚ ʦʪʙʦʨʘ ʦʙʲʝʢʪʦʚ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʝʱʝ: 

¶ ʆʪʙʦʨ ʙʝʟ ʨʘʟʙʠʝʥʠʷ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘ ʯʘʩʪʠ: 

o ʇʨʦʩʪʦʡ ʩʣʫʯʘʡʥʳʡ ʙʝʩʧʦʚʪʦʨʥʳʡ ʦʪʙʦʨ, 

o ʇʨʦʩʪʦʡ ʩʣʫʯʘʡʥʳʡ ʧʦʚʪʦʨʥʳʡ ʦʪʙʦʨ. 

¶ ʆʪʙʦʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʯʘʩʪʠ: 

o ʊʠʧʠʯʝʩʢʠʡ ʦʪʙʦʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪʳ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʢʘʞʜʦʡ 

"ʪʠʧʠʯʝʩʢʦʡ" ʯʘʩʪʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ; 

o ʄʝʭʘʥʠʯʝʩʢʠʡ ʦʪʙʦʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

"ʤʝʭʘʥʠʯʝʩʢʠ" ʜʝʣʠʪʩʷ ʥʘ ʩʪʦʣʴʢʦ ʯʘʩʪʝʡ, ʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʦʙʨʘʥʦ ʚ ʚʳʙʦʨʢʫ, ʠ ʠʟ ʢʘʞʜʦʡ ʯʘʩʪʠ ʙʝʨʫʪ ʦʜʠʥ 

ʦʙʲʝʢʪ; 

o ʉʝʨʠʡʥʳʡ ʦʪʙʦʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪʳ ʦʪʙʠʨʘʶʪ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝ ʧʦ ʦʜʥʦʤʫ, ʘ ʩʝʨʠʷʤʠ, ʢʦʪʦʨʳʝ ʜʘʣʝʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʧʣʦʰʥʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ. 

¶ ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʦʪʙʦʨ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ 

ʦʧʠʩʘʥʥʳʝ ʚʳʰʝʩʧʦʩʦʙʳ 

ʇʦʣʫʯʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʦʙʦʙʱʝʥʠʷ ʠ ʚʳʚʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʨʠ ʵʪʦʤ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʛʦʚʦʨʢʘʤʠ (ʦʛʨʘʥʠʯʝʥʠʷʤʠ) ʥʘ ʚʩʝ 

ʠʟʫʯʘʝʤʦʝ ʷʚʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʥʘ ʚʩʶ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ. ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ 

ʩʫʱʝʩʪʚʦ ʠ ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʝʪʦʜʘ ʥʝʩʧʣʦʰʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʢʠ 

ʇʫʩʪʴ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʣʫʯʝʥʘ ʚʳʙʦʨʢʘ ʦʙʲʸʤʘ n, ʚ ʢʦʪʦʨʦʡ 

ʟʥʘʯʝʥʠʝ x1 ʥʘʙʣʶʜʘʣʦʩʴ n1 ʨʘʟ, x2 ʥʘʙʣʶʜʘʣʦʩʴ n2 ʨʘʟ, ʠ ʪ.ʜ., ʧʨʠʯʝʤ В ὲ ὲ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ xi ʥʘʟʳʚʘʶʪʩʷ ʚʘʨʠʘʥʪʘʤʠ, ʘ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 

ʟʘʧʠʩʘʥʥʘʷ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ, - ʚʘʨʠʘʮʠʦʥʥʳʤ ʨʷʜʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ 

ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ xi, ʦʪʥʝʩʝʥʥʦʝ ʢ ʦʙʲʸʤʫ ʚʳʙʦʨʢʠ, - ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʠʣʠ 

ʯʘʩʪʦʩʪʴʶ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ  ʚ  ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ  ʚʳʨʘʞʝʥʠʠ,  ʯʘʩʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳ 

ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʤʘʣʦʜʦʩʪʫʧʥʳ ʜʣʷ ʦʙʱʝʡ ʠʭ ʦʮʝʥʢʠ. ʀʭ ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ 
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ʠ ʩʜʝʣʘʪʴ ʫʜʦʙʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ, ʪ.ʝ. ʧʦʩʪʨʦʠʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ. 

ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ï ʵʪʦ ʨʷʜ ʯʠʩʣʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʠʟʥʘʢʘ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʩʚʦʝʡ ʚʝʣʠʯʠʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʧʦʨʷʜʢʝ. ɺʠʜʳ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ: 

¶ ʧʨʦʩʪʦʡ ï ʵʪʦ ʨʷʜ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʚʘʨʠʘʥʪʘ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ 

ʨʘʟʫ (ʚʩʝ ʯʘʩʪʦʪʳ ʧʨʠ ʵʪʦʤ ʨʘʚʥʳ 1); 

¶ ʚʟʚʝʰʝʥʥʳʡ ï ʨʷʜ, ʚ ʢʦʪʦʨʦʤ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪ ʚʩʪʨʝʯʘʶʪʩʷ 

ʥʝʦʜʥʦʢʨʘʪʥʦ. 

ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʩʦʩʪʦʠʪ ʠʟ ʚʘʨʠʘʥʪ (V) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʯʘʩʪʦʪ (ʨ). 

¶ ɺʘʨʠʘʥʪʘ (V) ï ʢʘʞʜʦʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ. 

¶ ʏʘʩʪʦʪʘ (ʨ) ï ʘʙʩʦʣʶʪʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ  ʦʪʜʝʣʴʥʳʭ  ʚʘʨʠʘʥʪ  ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, 

ʫʢʘʟʳʚʘʶʱʘʷ, ʩʢʦʣʴʢʦ ʨʘʟ ʚʩʪʨʝʯʘʝʪʩʷ ʜʘʥʥʘʷ ʚʘʨʠʘʥʪʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 

ʘ) ʚʩʝ ʚʘʨʠʘʥʪʳ ʨʷʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ ʦʜʥʦʨʦʜʥʦʡ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʩʦʚʦʢʫʧʥʦʩʪʠ; 

ʙ) ʚʘʨʠʘʥʪʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʯʘʩʪʦʪʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ (ʥʘʨʘʩʪʘʶʱʝʡ ʠʣʠ ʫʙʳʚʘʶʱʝʡ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

ʚ) ʥʠ ʦʜʥʘ ʠʟ ʚʘʨʠʘʥʪ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʧʫʱʝʥʘ. ɽʩʣʠ ʢʘʢʘʷ-ʪʦ ʚʘʨʠʘʥʪʘ ʥʝ 

ʚʩʪʨʝʪʠʣʘʩʴ ʚ ʯʠʩʣʝ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʚʘʨʠʘʮʠʦʥʥʦʤ ʨʷʜʫ ʦʥʘ ʧʠʰʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ, ʨʘʚʥʦʡ 

ʥʫʣʶ (ʈ = 0). 

ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʯʠʩʣʝ ʚʘʨʠʘʥʪ, ʪʦ ʝʩʪʴ ʨʘʩʪʷʥʫʪʦʤ ʚʘʨʠʘʮʠʦʥʥʦʤ ʨʷʜʝ, 

ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ɺ ʮʝʣʷʭ ʦʙʣʝʛʯʝʥʠʷ ʪʝʭʥʠʢʠ 

ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʚʝʨʥʫʪʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʧʨʝʦʙʨʘʟʫʶʪ ʚ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʡ. ɼʣʷ 

ʵʪʦʛʦ: 

1) ʚʘʨʠʘʥʪʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʛʨʫʧʧʳ (ʧʦ 3-5 ʠ ʪ.ʜ. ʚʘʨʠʘʥʪ), ʥʘʟʳʚʘʝʤʳʝ 

ʠʥʪʝʨʚʘʣʘʤʠ; 

2) ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʥʘʭʦʜʠʪʩʷ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ, ʨʘʚʥʘʷ ʧʦʣʫʩʫʤʤʝ 

ʢʨʘʡʥʠʭ ʚʘʨʠʘʥʪ; 

3) ʯʘʩʪʦʪʳ ʚʘʨʠʘʥʪ, ʚʦʰʝʜʰʠʭ ʚ ʠʥʪʝʨʚʘʣ, ʩʫʤʤʠʨʫʶʪʩʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ: 

1. ɻʨʫʧʧʳ  ʚʘʨʠʘʥʪ  ʜʦʣʞʥʳ  ʨʘʩʧʦʣʘʛʘʪʴʩʷ  ʚ  ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʙʳʚʘʝʪ ʚʦʟʨʘʩʪʘʶʱʠʡ ʠʣʠ ʫʙʳʚʘʶʱʠʡ; 
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2. ʀʥʪʝʨʚʘʣ (i) ʚ ʛʨʫʧʧʘʭ ʚʘʨʠʘʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤ; ʨʘʟʤʝʨʳ ʠʥʪʝʨʚʘʣʘ 

ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʟʘʚʠʩʷʪ ʦʪ ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʠʡ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

3. ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʧʨʝʨʳʚʥʳʤ; 

4. ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳʤ ʠʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤ. 

ʇʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʧʦ ʩʧʦʩʦʙʫ ʤʦʤʝʥʪʦʚ 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʩʨʝʜʥʠʡ ʠʥʜʝʢʩ ʂʇʋ ʫ 12-ʣʝʪʥʠʭ ʜʝʚʦʯʝʢ 

ɽʩʣʠ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʡ, ʪʦ ʚʳʯʠʩʣʷʝʪʩʷ V1 ï ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʛʨʫʧʧʳ ʚʘʨʠʘʥʪ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ d= V1-M1. 

M = M1 + A = ʄ1 + i Ɇd1p / n = 1 + 37 / 52 = 1 + 0,71 = 1,71 

A = i Ɇd1p / n = 1Å37 / 52 = 0,71 

C = iĮ Ɇd1Įp / n = 1Å107 / 52 = 2,06 

ů =ã C ï A Į = ã 2,06 ï 0,71Į = 1,56 

m = Ñ ů / ã n = Ñ 1,56 / 7,2 = Ñ0,22 

M Ñ2m = 1,71Ñ 2Å0,22 = 1,71 Ñ 0,44 = 2,15 ï 1,27 

ʆʪʚʝʪ: ʩʨʝʜʥʠʡ ʠʥʜʝʢʩ ʂʇʋ ʫ 12-ʣʝʪʥʠʭ ʜʝʚʦʯʝʢ ʨʘʚʝʥ 1,71 Ñ 0,44 (ʠʣʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,27 ï 2,15). 

ʇʝʨʝʯʝʥʴ ʚʘʨʠʘʥʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʯʘʩʪʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʢʠ ʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ʨʷʜʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

xi x1 x2 x3 é xn 

p*
i p*

1 p*
2 p*

3 é p*
n 

 

ɽʩʣʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ, ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʢʦʪʦʨʦʛʦ ʦʪʣʦʞʠʪʴ ʚʘʨʠʘʥʪʳ xi, ʘ ʧʦ ʦʩʠ 

ʦʨʜʠʥʘʪ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʯʠʩʣʘ ni, ʟʘʪʝʤ ʩʦʝʜʠʥʠʪʴ ʣʦʤʘʥʦʡ ʚʝʨʭʫʰʢʠ ʦʪʨʝʟʢʦʚ 

ni, ʪʦ ʧʦʣʫʯʝʥʥʘʷ ʬʠʛʫʨʘ ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ ʧʦʣʠʛʦʥʦʤ ʯʘʩʪʦʪ. 

ɽʩʣʠ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʦʪʣʦʞʠʪʴ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʠʣʠ ʯʘʩʪʦʩʪʝʡ, ʪʦ 

ʧʦʣʫʯʠʤ ʧʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. 
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ʈʠʩ 2.21 - ʇʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ 

ɺ ʩʣʫʯʘʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʳʡ 

ʧʦʧʘʜʘʶʪ ʚʩʝ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʉɺ, ʨʘʟʙʠʚʘʶʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʠʯʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ (ʦʙʳʯʥʦ ʨʘʚʥʦʡ ʰʠʨʠʥʳ), ʚʳʯʠʩʣʷʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ ʧʦʧʘʜʘʥʠʷ 

ʥʘ ʥʠʭ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ï ʚʩʝ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʪʘʙʣʠʯʥʦʡ ʠ 

ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʘʭ. ʊʘʙʣʠʮʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʯʥʳʤʠ 

ʠʥʪʝʨʚʘʣʘʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʧʦʧʘʜʘʥʠʷ ʥʘ ʥʠʭ, ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ; ʝʛʦ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ï 

ʛʠʩʪʦʛʨʘʤʤʦʡ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. ʇʣʦʱʘʜʴ ʛʠʩʪʦʛʨʘʤʤʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʯʘʩʪʦʪ ʨʘʚʥʘ ʩʫʤʤʝ ʚʩʝʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ, ʪʦ ʝʩʪʴ ʝʜʠʥʠʮʝ. ʇʨʠ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʯʘʩʪʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʛʠʩʪʦʛʨʘʤʤʘ (ʢʘʢ ʛʦʚʦʨʠʪʩʷ, "ʩ ʥʝʢʦʪʦʨʦʡ 

ʥʘʪʷʞʢʦʡ") ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦʤ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

xi , xi+1 x1, x2 x2, x3 x3, x4 é xn-1, xn 

p*
i p*

1 p*
2 p*

3 é p*
n 

 

x1 x2 xi xn x 

p* 
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ʈʠʩ 2.22 ï ɻʠʩʪʦʛʨʘʤʤʘ ʉɺ ʍ 

2.2.2. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʆʮʝʥʢʘ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʇʫʩʪʴ x1, x2, ... , xn ð ʚʳʙʦʨʢʘ, ʪ.ʝ. ʨʝʟʫʣʴʪʘʪʳ n ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ X , ʠʤʝʶʱʝʡ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ F(x / a), ʟʘʚʠʩʷʱʫʶ ʦʪ 

ʧʘʨʘʤʝʪʨʘ a, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʠʟʚʝʩʪʥʦ; ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ a. 

ʆʮʝʥʢʦʡ « = f(x1, x2, ... , xn) ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ ʥʘʙʣʶʜʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɿʥʘʯʝʥʠʝ ʦʮʝʥʢʠ « ʷʚʣʷʝʪʩʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʧʦʩʢʦʣʴʢʫ (x1, x2, ... , xn) ð ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ (ʤʥʦʛʦʤʝʨʥʘʷ). 

ʆʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʜʚʘ ʢʣʘʩʩʘ ʦʮʝʥʦʢ: 

¶ ʊʦʯʝʯʥʳʝ ʦʮʝʥʢʠ. ʊʦʯʝʯʥʦʡ ʥʘʟʳʚʘʶʪ ʦʮʝʥʢʫ, ʢʦʪʦʨʘʷ ʟʘʜʘʸʪʩʷ ʦʜʥʠʤ 

ʯʠʩʣʦʤ. 

¶ ʀʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ. ʀʥʪʝʨʚʘʣʴʥʦʡ ʥʘʟʳʚʘʶʪ ʦʮʝʥʢʫ, ʢʦʪʦʨʘʷ 

ʟʘʜʘʸʪʩʷ ʜʚʫʤʷ ʯʠʩʣʘʤʠ ï ʢʦʥʮʘʤʠ ʠʥʪʝʨʚʘʣʘ. 

ʇʨʠ ʤʘʣʦʤ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʦʮʝʥʢʘʤʠ, 

ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʦʮʝʥʦʢ, ʯʪʦ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʯʫʪʴ 

ʧʦʟʞʝ. 

 

x1 x2 xi xn x 

p* 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʮʝʥʢʘʤ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ: 
1. ʆʮʝʥʢʘ « = f(x1, x2, ... , xn) ʥʘʟʳʚʘʝʪʩʷ ʩʦʩʪʦʷʪʝʣʴʥʦʡ, ʝʩʣʠ ʧʨʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʸʤʘ ʚʳʙʦʨʢʠ  ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʘ ʧʨʠ ʣʶʙʦʤ 

ʟʥʘʯʝʥʠʠ a ʩʭʦʜʠʪʩʷ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʢ ʝʛʦ ʠʩʪʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ « Ÿ a. 

2. ʆʮʝʥʢʘ « = f(x1, x2, ... , xn) ʥʘʟʳʚʘʝʪʩʷ ʥʝʩʤʝʱʝʥʥʦʡ, ʝʩʣʠ M[«] = M[f(x1, x2, 

... , xn)] = a ʧʨʠ ʣʶʙʦʤ a, ʪʦ ʝʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʦ ʝʛʦ 

ʠʩʪʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

3. ʆʮʝʥʢʘ « ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ, ʝʩʣʠ ʝʸ ʜʠʩʧʝʨʩʠʷ ʤʠʥʠʤʘʣʴʥʘ, ʪʦ ʝʩʪʴ, 

ʜʣʷ ʥʝʸ ʩʨʝʜʥʠʡ ʢʚʘʜʨʘʪ ʦʰʠʙʢʠ  

M[(« - a)2]= M[ f(x1, x2, ... , xn) - a]2 = min M[f(x1, x2, ... , xn) - a]2  

ʤʠʥʠʤʘʣʝʥ ʩʨʝʜʠ ʚʩʝʭ ʦʮʝʥʦʢ. ɿʜʝʩʴ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ ʦʮʝʥʢʠ ʧʨʠʥʷʪ ʢʚʘʜʨʘʪ 

ʦʰʠʙʢʠ (a - «)2. ɺ ʙʦʣʝʝ ʦʙʱʝʡ ʩʠʪʫʘʮʠʠ, ʝʩʣʠ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ ʩʣʫʞʠʪ ʥʝʢʦʪʦʨʘʷ 

ʚʝʣʠʯʠʥʘ L(a , «), ʥʘʟʳʚʘʝʤʘʷ ʬʫʥʢʮʠʝʡ ʧʦʪʝʨʴ ʠʣʠ ʬʫʥʢʮʠʝʡ ʰʪʨʘʬʘ, ʪʦ 

ʦʧʪʠʤʘʣʴʥʦʡ ʙʫʜʝʪ ʪʘ ʦʮʝʥʢʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʤʠʥʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʘ M L(a , «); ʧʦʩʣʝʜʥʷʷ 

ʝʩʪʴ ʬʫʥʢʮʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ a ʠ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʫʩʣʦʚʥʦʛʦ ʨʠʩʢʘ. ʗʩʥʦ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʦʡ ʦʮʝʥʢʠ ʤʦʞʝʪ ʥʝ ʩʫʱʝʩʪʚʦʚʘʪʴ (ʪʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʷʚʣʷʝʪʩʷ 

ʬʫʥʢʮʠʷ, ʘ ʥʝ ʯʠʩʣʦ). 

ʉʦʩʪʦʷʪʝʣʴʥʦʩʪʴ - ʦʙʷʟʘʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʮʝʥʦʢ. ʉʚʦʡʩʪʚʦ 

ʥʝʩʤʝʱʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʞʝʣʘʪʝʣʴʥʳʤ; ʤʥʦʛʠʝ ʧʨʠʤʝʥʷʝʤʳʝ ʦʮʝʥʢʠ ʩʚʦʡʩʪʚʦʤ 

ʥʝʩʤʝʱʝʥʥʦʩʪʠ ʥʝ ʦʙʣʘʜʘʶʪ, ʪʦ ʝʩʪʴ ʥʝʩʫʪ ʚ ʩʝʙʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʴʰʦʡ ʦʰʠʙʢʠ ʚ ʦʮʝʥʢʝ ʧʘʨʘʤʝʪʨʘ. 

 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʠ ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʊʝʧʝʨʴ ʫʜʝʣʠʤ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʠʥʪʝʨʚʘʣʴʥʳʤ ʦʮʝʥʢʘʤ, ʧʝʨʝʡʜʝʤ ʢ ʥʠʤ ʦʪ 

ʪʦʯʝʯʥʳʭ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʫʩʪʴ « ï ʪʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʥʝʢʦʪʦʨʦʛʦ ʧʘʨʘʤʝʪʨʘ ʘ. ʏʝʤ 

ʙʣʠʞʝ ʦʮʝʥʢʘ « ʢ ʠʩʪʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ ʘ, ʪʝʤ ʤʝʥʴʰʝ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʨʘʟʥʦʩʪʴ | « ï a |. ɺʚʝʜʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ŭ > | « ï a |, ʢʦʪʦʨʦʝ ʙʫʜʝʤ 

ʠʤʝʥʦʚʘʪʴ ʪʦʯʥʦʩʪʴʶ ʦʮʝʥʢʠ; ʪʦ ʝʩʪʴ, ʯʝʤ ʤʝʥʴʰʝ ŭ, ʪʝʤ ʚʳʰʝ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʘ. 

ʅʦ ʩ ʩʪʘʪʠʩʪʠʢʝ ʤʦʞʥʦ ʨʘʩʩʫʞʜʘʪʴ ʪʦʣʴʢʦ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ɓ, ʩ ʢʦʪʦʨʦʡ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ | « ï a | < ŭ. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ɓ = P(| « ï a | < ŭ) ʥʘʟʳʚʘʝʪʩʷ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʠʣʠ ʥʘʜʸʞʥʦʩʪʴʶ ʦʮʝʥʢʠ.  

ʀʥʪʝʨʚʘʣ Iɓ = ( « ï ŭ, « + ŭ), ʢʦʪʦʨʳʡ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ɓ ʧʦʢʨʳʚʘʝʪ ʠʩʪʠʥʥʦʝ 
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ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʘ, ʥʘʟʳʚʘʝʪʩʷ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ. 

ʂʦʥʝʯʥʦ ʞʝ, ʟʘʜʘʚʘʝʤʫʶ ʥʘʧʝʨʸʜ ʥʘʜʸʞʥʦʩʪʴ ʦʮʝʥʢʠ ʚʳʙʠʨʘʶʪ ʙʣʠʟʢʦʡ ʢ 1, 

ʥʘʧʨʠʤʝʨ, 0,95 ʠʣʠ 0,99. 

 

ʆʮʝʥʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ X 

ʧʨʠʥʠʤʘʶʪ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ (ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ) ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʉɺ; ʜʣʷ 

ʚʳʙʦʨʢʠ ʦʙʲʸʤʘ n ʦʥʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

άὼ
ρ

ὲ
ὼὭ 

ʀʥʦʛʜʘ ʵʪʘ ʚʝʣʠʯʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʪʨʝʙʫʝʤʳʤʠ ʦʪ ʦʮʝʥʢʠ, ʪʦ ʝʩʪʴ ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʥʝʩʤʝʱʝʥʥʦʡ (ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʫʤʤʳ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ ʩ ʦʜʠʥʘʢʦʚʳʤ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ), ʩʦʩʪʦʷʪʝʣʴʥʦʡ (ʧʦ ʪʝʦʨʝʤʝ ʏʝʙʳʰʚyʘ) 

ʠ ʵʬʬʝʢʪʠʚʥʦʡ. ʉʚʦʡʩʪʚʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʙʦʨʦʯʥʳʭ ʩʨʝʜʥʠʭ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʝʩʣʠ 

ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʚʳʙʦʨʢʘʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ, ʚʟʷʪʳʤ ʠʟ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʥʘʡʪʠ ʚʳʙʦʨʦʯʥʳʝ ʩʨʝʜʥʠʝ, ʪʦ ʦʥʠ ʙʫʜʫʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʢʘʟʘʥʦ, ʯʪʦ ʝʩʣʠ ʜʠʩʧʝʨʩʠʠ ʜʚʫʭ ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʦ ʯʝʤ ʙʦʣʴʰʝ ʦʙʲʸʤ ʚʳʙʦʨʢʠ, ʪʝʤ ʤʝʥʴʰʝ 

ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ, ʪ.ʝ. ʦʪ ʠʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʇʫʩʪʴ ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʉɺ ʍ ʨʘʩʧʨʝʜʝʣʝʥ 

ʥʦʨʤʘʣʴʥʦ, ʧʨʠʯʝʤ ʝʛʦ ʉʂʆ ům ʠʟʚʝʩʪʥʦ. ʊʦʛʜʘ ʰʠʨʠʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, 

ʢʦʪʦʨʳʡ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ɓ ʧʦʢʨʳʚʘʝʪ ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

mx, ʙʫʜʝʪ ʨʘʚʥʘ 

‐ „ά ʌz 
„ὼ

Ѝὲ
ʌz  

ʛʜʝ ʉʂʆ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ům ʯʝʨʝʟ ʉʂʆ ʠʩʩʣʝʜʫʝʤʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ůx ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ „ά
Ѝ

. 
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ɿʜʝʩʴ ʌ  ï ʦʙʨʘʪʥʘʷ ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ [ʇʨʠʣʦʞʝʥʠʝ 2]. ɽʩʣʠ ʞʝ ʧʨʠʥʷʪʴ, 

ʯʪʦ ʦʮʝʥʢʘ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ, ʪʦ 

ʚʤʝʩʪʦ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʚʝʣʠʯʠʥʫ tɓ ʩ k = n-1 ʩʪʝʧʝʥʷʤʠ 

ʩʚʦʙʦʜʳ [ʇʨʠʣʦʞʝʥʠʝ 10]. 

ʀʟ ʧʨʝʜʳʜʫʱʝʡ ʬʦʨʤʫʣʳ ʜʣʷ ʚʝʣʠʯʠʥʳ Ů ʤʦʞʥʦ ʥʘʡʪʠ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, 

ʩʢʦʣʴʢʦ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪ.ʝ. ʢʘʢʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʲʸʤ ʚʳʙʦʨʢʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʦʮʝʥʢʠ ʧʨʠ ʟʘʜʘʥʥʦʡ ʥʘʜʸʞʥʦʩʪʠ ɓ: 

ὲ
„

‐
ᶻʌ   

ɼʣʷ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ɓ = 0.95 ʠ ʧʨʠ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʘ ʧʨʝʜʳʜʫʱʠʝ ʬʦʨʤʫʣʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪʩʷ 

ʧʦʩʢʦʣʴʢʫ ʌ πȟωυ ρȟωφ ς. 

 

ʇʨʠʤʝʨ 2.30. ʀʟʫʯʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʧʝʨʠʦʜʦʥʪʠʪʘ, ʦʩʣʦʞʥʝʥʥʦʛʦ ʧʦʜʥʘʜʢʦʩʪʥʠʯʥʳʤ ʘʙʩʮʝʩʩʦʤ, ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʩʨʝʜʥʝʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. ʋ 16 ʧʘʮʠʝʥʪʦʚ (n = 16) ʦʥʘ ʩʦʩʪʘʚʠʣʘ mx = 15,7 ʜʥʷ, 

ʧʨʠ sx = 8,9 ʜʥʷ. ʉʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 0,95 ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʝʯʝʥʠʷ Ů ʥʝ 

ʧʨʝʚʳʩʠʣʘ ʙʳ 3 ʜʥʷ. 

ʈʝʰʝʥʠʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʬʦʨʤʫʣʦʡ  

(ʧʨʠ n' = n - 1, n' = 16 - 1 = 15, t0,95 = 2,13): 

ὲ
ȟ ẗȟ

 º 40 ʥʘʙʣʶʜʝʥʠʡ. 

ɺʳʚʦʜ: ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 0,95 ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʥʝ ʧʨʝʚʳʩʠʪ 3-ʭ ʜʥʝʡ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʳʙʦʨʢʠ 40 ʥʘʙʣʶʜʝʥʠʡ. 

 

ʆʮʝʥʢʘ ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥ r

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠʥʠʤʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ 

ʠʩʧʨʘʚʣʝʥʥʫʶ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʉɺ ʦʪ ʠʭ ʩʨʝʜʥʝʛʦ 
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ʟʥʘʯʝʥʠʷ ʭ, ʫʤʥʦʞʝʥʥʦʝ ʥʘ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ n/(n-1). 

Ὀὼ
ρ

ὲ ρ
ὼὭάὼ  

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ n/(n-1) ʚʚʦʜʠʪʩʷ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʥʝʩʤʝʱʝʥʥʦʩʪʴ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ ʧʦ ʜʘʥʥʳʤ ʚʳʙʦʨʢʠ. ʀʩʧʨʘʚʣʝʥʥʘʷ ʚʳʙʦʨʦʯʥʘʷ 

ʜʠʩʧʝʨʩʠʷ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ɻʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʧʨʠʥʠʤʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʨʥʷ ʢʚʘʜʨʘʪʥʦʛʦ ʠʟ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ ʵʪʦʡ ʉɺ: 

„ὼ Ὀὼ 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʆʧʠʨʘʷʩʴ ʥʘ ʨʘʩʩʫʞʜʝʥʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʬʦʨʤʫʣʳ ʜʣʷ ʰʠʨʠʥʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ Ů ʠ ʪʨʝʙʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ n ʚ ʦʪʥʦʰʝʥʠʠ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 

‐ „ ʌz 
ς

ὲ ρ
„z ʌz  

 

ὲ
ς„

‐
ᶻʌ  ρ 

 

ʆʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʧʨʠʥʠʤʘʶʪ ʝʛʦ 

ʯʘʩʪʦʩʪʴ: 

ὴ
ά

ὲ
 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, 

ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʬʦʨʤʫʣʝ ʷʚʣʷʝʪʩʷ ʥʝʩʤʝʱʝʥʥʦʡ. 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 

ʐʠʨʠʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ Ů ʠ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ n 

ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʚʳʨʘʞʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ: 

‐
ὴρ ὴ

ὲ
ʌz  
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ὲ
ὴρ ὴ

‐
ᶻʌ   

ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ p ʙʝʨʸʪʩʷ ʯʘʩʪʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ p*. 

 

ʇʨʠʤʝʨ 2.31. ʋʨʦʚʝʥʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʦʜʥʦʛʦ ʠʟ 

ʬʘʢʫʣʴʪʝʪʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ (n = 30) ʩʦʩʪʘʚʠʣ 0,21 ° 0,074, ʘ ʜʦ, ʥʘʧʨʠʤʝʨ, ʂʇʋ 8,6 Ñ 

0,45. ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʦʰʠʙʢʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʙʫʝʤʦʝ 

ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦʙʳ ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʝ 

ʧʨʝʚʳʩʠʣʘ 6%, ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95 (ʧʨʠ n' = 30-1 = 29; t0,95 = 2,04). 

ʈʝʰʝʥʠʝ. ʇʦʜʩʪʘʚʠʤ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʫʣʫ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʠʡ: 

ὲ
ȟ ẗ ẗ ȟ

 º192 ʥʘʙʣʶʜʝʥʠʷ. 

 

ɺʳʚʦʜ: ʉ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95 ʧʨʠ ʯʠʩʣʝ ʥʘʙʣʶʜʝʥʠʡ ʚ ʚʳʙʦʨʢʝ ʥʝ ʤʝʥʝʝ 192 

ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʫʨʦʚʥʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʝ ʧʨʝʚʳʩʠʪ 6%. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʰʠʙʢʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʠʡ ʚ ʚʳʙʦʨʢʝ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ 

ʤʘʪʝʨʠʘʣʦʤ. 

2.2.3. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ 

ɻʠʧʦʪʝʟʘ (ʦʪ ʛʨʝʯ. Hypothesis ï ʦʩʥʦʚʘʥʠʝ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ) ï 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʝ ʩʫʞʜʝʥʠʝ ʦ ʟʘʢʦʥʦʤʝʨʥʦʡ (ʧʨʠʯʠʥʥʦʡ) ʩʚʷʟʠ ʷʚʣʝʥʠʡ; ʬʦʨʤʘ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ [9]. 

ʀʥʩʪʨʫʤʝʥʪ ʛʠʧʦʪʝʟ - ʵʪʦ ʦʙʳʯʥʳʡ, ʦʙʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʥʘʙʣʶʜʘʝʪ ʥʝʢʦʪʦʨʦʝ ʷʚʣʝʥʠʝ, ʥʘʙʠʨʘʝʪ ʦ ʥʝʤ ʠʥʬʦʨʤʘʮʠʶ, ʚʦʟʤʦʞʥʦ, 

ʩʪʘʚʠʪ ʜʣʷ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪ, ʠ ʟʘʪʝʤ ʚʳʜʚʠʛʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʧʨʠʨʦʜʝ ʵʪʦʛʦ 

ʷʚʣʝʥʠʷ, ʦ ʝʛʦ ʧʨʠʯʠʥʘʭ ʠ ʩʣʝʜʩʪʚʠʷʭ.  

ʕʢʩʧʝʨʠʤʝʥʪ ï ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʷʚʣʝʥʠʷ ʩ ʮʝʣʴʶ ʝʛʦ ʠʟʫʯʝʥʠʷ, 

ʧʦʣʫʯʝʥʠʷ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʋʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʤʦʛʫʪ ʙʳʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʤʠ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʵʪʦ ʪʝʦʨʠʷ ʚʳʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʜʝʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ. 
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ʕʢʩʧʝʨʠʤʝʥʪ ʦʙʳʯʥʦ ʧʣʘʥʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʜʚʫʭ, ʧʦʨʦʡ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ 

ʫʩʣʦʚʠʡ - ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʚʢʣʶʯʘʝʪ: 

1. ʇʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ: ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ 

ʧʘʨʘʤʝʪʨʳ, ʦʧʠʩʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ é 

2. ʈʝʘʣʠʟʘʮʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ: 

Á 1 ʵʪʘʧ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʣʥʦʛʦ ʠʣʠ ʜʨʦʙʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

¶ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

¶ ʨʝʛʠʩʪʨʘʮʠʷ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

¶ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, 

¶ ʧʦʩʪʨʦʝʥʠʝ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʠ, 

¶ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

Á 2 ʵʪʘʧ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ 

ʦʧʪʠʤʫʤʘ, 

¶ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

¶ ʦʮʝʥʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ, 

¶ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʇʦʥʷʪʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ. ʆʰʠʙʢʠ I ʠ II  ʨʦʜʘ 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʦʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʚʠʜʝ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʠʣʠ ʦ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʛʠʧʦʪʝʟ: 

1) ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ - ʯʠʩʣʦ ʥʦʩʠʪʝʣʝʡ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ɺ ʚ ʣʝʪʥʝʤ 

ʩʪʫʜʝʥʯʝʩʢʦʤ ʣʘʛʝʨʝ - ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ; 

2) ʆʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʉɺ  ʥʝ ʧʨʝʚʳʰʘʝʪ 50; 

3) ɺ ʣʘʛʝʨʝ ʦʪʤʝʯʝʥʘ ʚʩʧʳʰʢʘ ʛʝʧʘʪʠʪʘ ɺ. 

ʇʝʨʚʳʝ ʜʚʝ ʛʠʧʦʪʝʟʳ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʚ ʩʤʳʩʣʝ ʜʘʥʥʦʛʦ ʚʳʰʝ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʪʨʝʪʴʷ ʛʠʧʦʪʝʟʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ, ʥʦ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʢ ʥʝʡ.  

ʈʘʟʣʠʯʘʶʪ ʛʠʧʦʪʝʟʳ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ. ʇʨʦʩʪʘʷ ʛʠʧʦʪʝʟʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʛʦʚʦʨʠʪ ʦʙ ʦʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʩʣʦʞʥʘʷ ʞʝ - ʢʘʩʘʝʪʩʷ ʮʝʣʦʛʦ (ʠʥʦʛʜʘ 
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ʢʦʥʝʯʥʦʛʦ, ʠʥʦʛʜʘ ʙʝʩʢʦʥʝʯʥʦʛʦ, ʥʦ ʩʯʝʪʥʦʛʦ) ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʣʦʞʥʘʷ ʛʠʧʦʪʝʟʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʨʦʩʪʳʭ 

ʛʠʧʦʪʝʟ. ʊʘʢ, ʪʨʝʪʴʷ ʛʠʧʦʪʝʟʘ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ (1) ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ, ʦʥʘ ʩʦʩʪʦʠʪ 

ʠʟ ʤʥʦʛʠʭ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 51) ʧʨʦʩʪʳʭ ʛʠʧʦʪʝʟ, ʘ ʠʤʝʥʥʦ: "ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʯʠʩʣʘ ʥʦʩʠʪʝʣʝʡ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ɺ ʚ ʣʝʪʥʝʤ ʩʪʫʜʝʥʯʝʩʢʦʤ ʣʘʛʝʨʝ ʨʘʚʥʦ ʥʫʣʶ", 

"ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʯʠʩʣʘ ʥʦʩʠʪʝʣʝʡ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ɺ ʚ ʣʝʪʥʝʤ ʩʪʫʜʝʥʯʝʩʢʦʤ 

ʣʘʛʝʨʝ ʨʘʚʥʦ ʦʜʥʦʤʫ" ʠ ʪ.ʜ. ʜʦ "ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʯʠʩʣʘ ʥʦʩʠʪʝʣʝʡ ʚʠʨʫʩʘ 

ʛʝʧʘʪʠʪʘ ɺ ʚ ʣʝʪʥʝʤ ʩʪʫʜʝʥʯʝʩʢʦʤ ʣʘʛʝʨʝ ʨʘʚʥʦ 50". 

ɺʳʜʚʠʥʫʪʫʶ ʛʠʧʦʪʝʟʫ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ 

ʦʩʥʦʚʥʦʡ (ʥʫʣʝʚʦʡ) ʛʠʧʦʪʝʟʦʡ ʠ ʦʙʦʟʥʘʯʘʶʪ ʅ0. ɺ ʧʨʦʪʠʚʦʚʝʩ ʝʡ ʚʳʩʪʫʧʘʝʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ (ʢʦʥʢʫʨʠʨʫʶʱʘʷ) ʛʠʧʦʪʝʟʘ, ʢʦʪʦʨʘʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʅ1.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʣʴʪʝʨʥʘʪʠʚʘ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʝ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʣʠʯʥʦʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʛʠʧʦʪʝʟʳ ʅ0 ʧʨʠʤʝʤ ʧʝʨʚʫʶ ʛʠʧʦʪʝʟʫ 

ʠʟ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʠʤʝʨʘ ("ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ - ʯʠʩʣʦ ʥʦʩʠʪʝʣʝʡ ʚʠʨʫʩʘ 

ʛʝʧʘʪʠʪʘ ɺ ʚ ʣʝʪʥʝʤ ʩʪʫʜʝʥʯʝʩʢʦʤ ʣʘʛʝʨʝ - ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ"), ʪʦ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʝʡ ʙʫʜʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʦʜʯʠʥʷʝʪʩʷ ʣʶʙʦʤʫ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʜʨʫʛʠʭ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ1 ʙʫʜʝʪ ʩʣʦʞʥʦʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʧʨʦʩʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʦʩʪʦʡ ʦʩʥʦʚʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʛʠʧʦʪʝʟʳ ʅ1 ʧʨʦʪʠʚ ʧʨʦʩʪʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʳ ʅ1. 

ɺʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦʡ (ʠʩʪʠʥʥʦʡ) ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʡ 

(ʣʦʞʥʦʡ). ʋʙʝʜʠʪʴʩʷ ʚ ʠʩʪʠʥʥʦʩʪʠ ʠʣʠ ʣʦʞʥʦʩʪʠ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ ʤʦʞʥʦ ʧʫʪʝʤ 

ʧʨʦʚʝʨʢʠ; ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʧʦʩʦʙʦʤ - ʣʦʛʠʯʝʩʢʠ ʠʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ; ʝʩʣʠ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ʢʦʩʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʂʦʩʚʝʥʥʳʡ ʩʧʦʩʦʙ 

ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʩʣʝʜʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʚʳʪʝʢʘʶʪ ʠʟ ʥʝʸ. ʕʪʫ 

ʧʨʦʚʝʨʢʫ ʧʨʦʚʦʜʷʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʵʪʦʤʫ ʛʦʚʦʨʷʪ ʦ "ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʧʨʦʚʝʨʢʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ". 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʨʝʰʝʥʠʷ: 

¶ ʇʨʠʥʷʪʴ ʧʨʘʚʠʣʴʥʫʶ (ʠʩʪʠʥʥʫʶ) ʛʠʧʦʪʝʟʫ; 

¶ ʆʪʚʝʨʛʥʫʪʴ ʥʝʧʨʘʚʠʣʴʥʫʶ (ʣʦʞʥʫʶ) ʛʠʧʦʪʝʟʫ; 

¶ ʇʨʠʥʷʪʴ ʥʝʧʨʘʚʠʣʴʥʫʶ (ʣʦʞʥʫʶ) ʛʠʧʦʪʝʟʫ; 

¶ ʆʪʚʝʨʛʥʫʪʴ ʧʨʘʚʠʣʴʥʫʶ (ʠʩʪʠʥʥʫʶ) ʛʠʧʦʪʝʟʫ; 

ʠʟ ʢʦʪʦʨʳʭ ʧʝʨʚʳʝ ʜʚʘ ʨʝʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʝʨʥʳʤʠ, ʘ ʜʨʫʛʠʝ ʜʚʘ ï 
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ʦʰʠʙʦʯʥʳʤʠ. 

ɺ ʩʦʢʨʘʱʝʥʥʦʡ ʟʘʧʠʩʠ ʩʠʤʚʦʣ ʅ0
* ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʥʷʪʘ ʦʩʥʦʚʥʘʷ ʛʠʧʦʪʝʟʘ 

ʅ0; ʩʠʤʚʦʣ ʅ1
* ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʥʷʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ1, ʪ.ʝ. ʦʩʥʦʚʥʘʷ 

ʛʠʧʦʪʝʟʘ ʦʪʢʣʦʥʝʥʘ. 

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ, ʢʘʟʘʣʦʩʴ ʙʳ, ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ 

ʧʨʦʚʝʨʷʝʤʦʡ ʛʠʧʦʪʝʟʦʡ, ʝʱʸ ʥʝ ʜʦʢʘʟʳʚʘʶʪ ʝʸ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʪʦ ʝʩʪʴ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʩʣʝʜʩʪʚʠʷ ʝʱʸ ʥʝ ʦʟʥʘʯʘʝʪ ʠʩʪʠʥʥʦʩʪʴ ʛʠʧʦʪʝʟʳ, ʧʦʪʦʤʫ ʯʪʦ ʚʝʨʥʳʡ ʚʳʚʦʜ ʤʦʞʝʪ 

ʩʣʝʜʦʚʘʪʴ ʠʟ ʥʝʚʝʨʥʦʡ ʧʦʩʳʣʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʩʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʪʚʝʨʜʠʪʴ 

ʛʠʧʦʪʝʟʫ ʥʝʣʴʟʷ, ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʧʨʦʚʝʨʛʥʫʪʴ - ʤʦʞʥʦ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʩʦʩʪʦʠʪ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʘʚʠʣʘ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʚʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʧʨʠʥʠʤʘʝʪʩʷ ʠʣʠ ʦʪʢʣʦʥʷʝʪʩʷ. ʇʨʘʚʠʣʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠʥʷʪʴ ʠʣʠ ʦʪʚʝʨʛʥʫʪʴ ʧʨʦʚʝʨʷʝʤʫʶ ʛʠʧʦʪʝʟʫ, 

ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʪʝʨʠʝʤ ʩʦʛʣʘʩʠʷ (ʠʤʝʝʪʩʷ ʚ ʚʚʠʜʫ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʛʠʧʦʪʝʟʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ). ʂʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʧʦʜʙʠʨʘʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ, ʪʦʯʥʝʝ, ʠʭ ʚʝʨʦʷʪʥʦʩʪʴ ʠ/ʠʣʠ ʫʱʝʨʙ ʦʪ ʥʠʭ. 

ɺʳʜʝʣʷʶʪ ʜʚʘ ʪʠʧʘ ʦʰʠʙʦʢ: ʦʰʠʙʢʘ I (ʧʝʨʚʦʛʦ) ʠ II  (ʚʪʦʨʦʛʦ) ʨʦʜʘ. 

ʆʰʠʙʢʘ I  ʨʦʜʘ ï ʅ1
* / ʅ0 - ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʥʷʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ1, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʘ ʦʩʥʦʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ0; ʠʥʦʛʜʘ ʦʰʠʙʢʫ I ʨʦʜʘ ʥʘʟʳʚʘʶʪ 

"ʧʨʦʧʫʩʢ ʮʝʣʠ" (ʚ ʩʤʳʩʣʝ - ʧʨʦʧʫʩʢ, ʧʦʪʝʨʷ ʠʩʪʠʥʳ). 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʙʫʜʝʪ ʦʪʚʝʨʛʥʫʪʘ ʚʳʜʚʠʛʘʝʤʘʷ ʛʠʧʦʪʝʟʘ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʢʦʛʜʘ ʦʥʘ ʠʩʪʠʥʥʘ, ʦʙʦʟʥʘʯʘʶʪ a = ʈ(ʅ1
* / ʅ0) ï ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ I  ʨʦʜʘ. 

ɿʘʯʘʩʪʫʶ ʵʪʫ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʟʳʚʘʶʪ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ (ʤʦʱʥʦʩʪʴʶ) ʢʨʠʪʝʨʠʷ. 

ʆʰʠʙʢʘ II  ʨʦʜʘ ï ʅ0
* / ʅ1 - ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʥʷʪʘ ʦʩʥʦʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ0, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ1; ʠʥʦʛʜʘ ʦʰʠʙʢʫ II  ʨʦʜʘ ʥʘʟʳʚʘʶʪ 

çʣʦʞʥʘʷ ʪʨʝʚʦʛʘè. 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʙʫʜʝʪ ʧʨʠʥʷʪʘ ʚʳʜʚʠʛʘʝʤʘʷ ʛʠʧʦʪʝʟʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʢʦʛʜʘ 

ʦʥʘ ʣʦʞʥʘ, ʦʙʦʟʥʘʯʘʶʪ b = ʈ(ʅ0
* / ʅ1) ï ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ II  ʨʦʜʘ. ɺʩʝʛʜʘ 

a + b ¢ 1. 

ɺʝʨʦʷʪʥʦʩʪʷʤ a ʠ b ʤʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʤʥʦʛʦʢʨʘʪʥʦ, ʪʦ ʜʦʣʷ (ʯʘʩʪʦʩʪʴ) ʣʦʞʥʳʭ 

ʟʘʢʣʶʯʝʥʠʡ ʙʫʜʝʪ ʨʘʚʥʘ a, ʝʩʣʠ ʚʝʨʥʘ ʛʠʧʦʪʝʟʘ ʅ0, ʠ ʨʘʚʥʘ b, ʝʩʣʠ ʚʝʨʥʘ ʛʠʧʦʪʝʟʘ ʅ1. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʧʨʘʚʠʣʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚʳʙʠʨʘʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 
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ʫʤʝʥʴʰʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ, ʪʦʯʥʝʝ, ʠʭ ʚʝʨʦʷʪʥʦʩʪʴ ʠ ʫʱʝʨʙ ʦʪ ʥʠʭ. ʅʦ 

ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʟʘ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ a ʧʨʠʭʦʜʠʪʩʷ ʨʘʩʧʣʘʯʠʚʘʪʴʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʚʪʦʨʦʛʦ ʨʦʜʘ - b (ʩʦʧʦʩʪʘʚʴʪʝ ʩʘʤʠ: "ʧʨʦʧʫʩʢ ʮʝʣʠ" 

ï "ʣʦʞʥʘʷ ʪʨʝʚʦʛʘ"é). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʨʘʟʫʤʥʳʡ 

ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ a ʠ b ʥʫʞʥʦ ʪʱʘʪʝʣʴʥʦ ʚʟʚʝʩʠʪʴ ʮʝʥʫ ʧʦʩʣʝʜʩʪʚʠʡ ʦʰʠʙʦʢ ʧʝʨʚʦʛʦ 

ʠ ʚʪʦʨʦʛʦ ʨʦʜʘ, ʥʦ ʵʪʦ ʧʨʦʙʣʝʤʘ ʫʞʝ ʥʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ, ʘ ʪʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢ 

ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʧʨʦʚʝʨʷʝʤʘʷ ʛʠʧʦʪʝʟʘ. 

ʂʦʛʜʘ ʚʳʙʦʨ a ʠ b ʟʘʚʝʨʰʝʥ, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʨʠʪʝʨʠʡ 

ʠʤʝʝʪ ʩʠʣʫ (a, b). 

ʆʙʳʯʥʦ a ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʦʡ 0.1, 0.05 ʠʣʠ 0.01; ʧʦʩʣʝʜʥʝʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ 

ʩʨʝʜʥʝʤ ʚ 1 ʩʣʫʯʘʝ ʠʟ 100 ʦʪʚʝʨʛʘʝʪʩʷ ʠʩʪʠʥʥʘʷ ʛʠʧʦʪʝʟʘ, ʟʘʪʦ çʧʨʦʣʘʟʠʪè ʣʦʞʥʘʷ. 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ. ʂʨʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʥʘʙʣʶʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

ʂʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ (ʢʨʠʪʝʨʠʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ) ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ ʢʨʠʪʝʨʠʷ ʩʦʛʣʘʩʠʷ ʂa. ʇʦʢʘʟʘʪʝʣʴ ʢʨʠʪʝʨʠʷ ʩʦʛʣʘʩʠʷ ʂa ʷʚʣʷʝʪʩʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ. 

ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʢʨʠʪʝʨʠʷ ʩʦʛʣʘʩʠʷ ʨʘʟʙʠʚʘʶʪ ʥʘ ʜʚʘ 

ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚʘ. ʆʜʥʦ ʠʟ ʥʠʭ ʩʦʜʝʨʞʠʪ ʪʝ ʟʥʘʯʝʥʠʷ ʂ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʧʨʦʚʝʨʷʝʤʘʷ ʛʠʧʦʪʝʟʘ ʦʪʚʝʨʛʘʝʪʩʷ, ʵʪʘ ʦʙʣʘʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʡ; ʘ ʜʨʫʛʦʝ ï 

ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʂ, ʧʨʠ ʢʦʪʦʨʳʭ ʛʠʧʦʪʝʟʘ ʧʨʠʥʠʤʘʝʪʩʷ, ʵʪʘ ʦʙʣʘʩʪʴ ʥʘʟʳʚʘʝʪʩʷ 

ʦʙʣʘʩʪʴʶ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ (ʢʨʠʪʝʨʠʷ). ʊʘʢ ʢʘʢ ʂ ï ʵʪʦ ʦʜʥʦʤʝʨʥʘʷ ʩʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ, ʪʦ ʝʸ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʪʦʯʢʘʤʠ ʥʘ ʯʠʩʣʦʚʦʡ ʦʩʠ, ʥʘ ʢʦʪʦʨʦʡ ʞʝ 

ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʢʨʠʪʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ ʠ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ (ʈʠʩ. 1). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʨʦʚʝʨʷʝʤʦʡ ʛʠʧʦʪʝʟʳ ʧʦʣʴʟʫʶʪʩʷ 

ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʠʤ ʢʨʠʪʝʨʠʝʤ. ʂʨʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ 

ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝʨʠʷ ʤʦʞʝʪ ʙʳʪʴ ʣʝʚʦʩʪʦʨʦʥʥʝʡ (ʧʨʠ ʂʥʘʙʣ< ʂa) ʠʣʠ 

ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ (ʧʨʠ ʂʥʘʙʣ> ʂa). ʂʨʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝʨʠʷ 

ʦʛʨʘʥʠʯʝʥʘ ʩ ʜʚʫʭ ʩʪʦʨʦʥ: ʠ ʩʥʠʟʫ, ʠ ʩʚʝʨʭʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝʨʠʷ 

ʜʣʷ ʧʨʦʚʝʨʢʠ çʦʜʥʦʩʪʦʨʦʥʥʝʡè ʛʠʧʦʪʝʟʳ, ʠ ʥʘʦʙʦʨʦʪ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʦʰʠʙʢʘʤ ʚ ʚʳʚʦʜʘʭ [1, 4]. 

ʂʦʛʜʘ ʢʨʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʫʞʝ ʚʳʙʨʘʥʘ, ʪʦ ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ 
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ʩʚʦʜʠʪʩʷ ʢ ʚʳʯʠʩʣʝʥʠʶ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ ʜʣʷ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʂʥʘʙʣ ʠ ʚʳʷʩʥʝʥʠʶ, 

ʢʘʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʵʪʦ ʟʥʘʯʝʥʠʝ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʚʳʙʦʨ 

ʢʨʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʦʣʠʮʝʪʚʦʨʷʝʪ ʚʳʙʦʨ ʧʨʘʚʠʣʘ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʠ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ. 

 

 

 

      

                                  ʇʨʠʥʷʪʴ ʅ0              ʂa           ʇʨʠʥʷʪʴ ʅ1                        ʂ 

ʈʠʩ. 2.23 - ʆʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʠ ʢʨʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ  

ʜʣʷ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝʨʠʷ. 

ʇʦʢʘʟʘʪʝʣʴ ʢʨʠʪʝʨʠʷ ʩʦʛʣʘʩʠʷ ʂa  ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ k. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʚʝʨʢʝ ʛʠʧʦʪʝʟʳ ʦ ʚʠʜʝ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ k = r ï s ï1, 

ʛʜʝ r ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ ʚ ʚʳʙʦʨʢʝ, 

  s ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

ʇʨʠʤʝʨʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ 

ʇʨʠʤʝʨʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ: 

¶ ʩʦʩʪʘʚʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʷʚʣʝʥʠʷ, 

¶ ʧʨʦʚʝʩʪʠ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠ ʦʙʨʘʙʦʪʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, 

ʪ.ʝ. ʧʦʣʫʯʠʪʴ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ, 

¶ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʛʠʧʦʪʝʟʳ ʅ0 ʠ ʅ1, 

¶ ʚʳʙʨʘʪʴ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ a, 

¶ ʚʳʙʨʘʪʴ ʢʨʠʪʝʨʠʡ, 

¶ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ (ʂa), 

¶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʂʥʘʙʣ, 

¶ ʩʨʘʚʥʠʪʴ ʩ ʢʨʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʴʶ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʛʠʧʦʪʝʟʘʭ ʅ0 ʠ ʅ1, 

¶ ʩʜʝʣʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ ʚ ʪʝʨʤʠʥʘʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʷʚʣʝʥʠʷ. 

 

ʂʨʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ 
ʆʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ 

ʟʥʘʯʝʥʠʡ 
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ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʦ ʚʠʜʝ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʦʧʳʪʥʳʤ ʜʘʥʥʳʤ 

ʇʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: 

¶ ʇʦʣʫʯʠʪʴ ʚʳʙʦʨʢʫ ʧʦʨʷʜʢʘ (ʦʙʲʸʤʘ) n ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ n ʦʧʳʪʦʚ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ: ʭ1, ʭ2, ʭ3, é ,ʭn. ɺʳʙʦʨʢʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʩʣʫʯʘʡʥʦʡ (ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ) ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ (ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ). 

ʉʣʫʯʘʡʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʘʥʦʚʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʠʩʢʣʶʯʘʣ ʙʳ ʚʩʷʢʫʶ 

"ʧʨʠʩʪʨʘʩʪʥʦʩʪʴ" ʚ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʞʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʀʥʦʛʜʘ 

ʚʳʙʦʨʢʘ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠʤʝʥʫʝʪʩʷ ʧʨʦʩʪʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʷʜʦʤ 

ʠʣʠ ʧʨʦʩʪʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ, ʧʦʜʨʘʟʫʤʝʚʘʷ, ʯʪʦ ʚʩʝ ʤʥʦʞʝʩʪʚʦ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʥʝʨʘʣʴʥʫʶ 

ʩʦʚʦʢʫʧʥʦʩʪʴ. 

¶ ʇʦʩʪʨʦʠʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ, ʪ.ʝ. ʨʘʟʤʝʩʪʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʳʪʦʚ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ (ʠʣʠ ʫʙʳʚʘʥʠʷ): ʭ1' ² 

ʭ2' ² ʭ3' ² é ² ʭn'. 

¶ ʆʧʨʝʜʝʣʠʪʴ ʨʘʟʤʘʭ ʚʳʙʦʨʢʠ [xmin , xmax], ʪʦ ʝʩʪʴ ʦʪʨʝʟʦʢ ʤʝʞʜʫ 

ʥʘʠʙʦʣʴʰʠʤ ʠ ʥʘʠʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʷʤʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠʟ ʚʳʙʦʨʢʠ. 

¶ ʈʘʟʙʠʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʥʘ ʨʘʟʨʷʜʳ, ʚʳʙʨʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʘʟʨʷʜʦʚ. ʈʘʟʨʷʜʳ - ʠʥʪʝʨʚʘʣʳ, ʥʘ ʢʦʪʦʨʳʝ ʜʝʣʠʪʩʷ ʚʝʩʴ ʜʠʘʧʘʟʦʥ ʥʘʙʣʶʜʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʉɺ, ʚ ʢʘʞʜʦʤ ʠʟ ʨʘʟʨʷʜʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 5 ʟʥʘʯʝʥʠʡ. ɼʣʷ ʧʨʠʢʠʜʢʠ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ 

r = 1+3.32 lg n = 1+1.41 ln n. 

 ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʨʘʟʨʷʜʘ - ʵʪʦ ʣʶʙʘʷ ʪʦʯʢʘ ʠʟ ʜʘʥʥʦʛʦ ʨʘʟʨʷʜʘ, ʧʨʠʯʝʤ, ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʚʧʘʜʘʶʱʘʷ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʯʠʩʣʦʤ ʠʟ ʚʳʙʦʨʢʠ. ɼʣʷ "ʯʠʩʪʦʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘ" ʞʝʣʘʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʨʷʜʦʚ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ 

ʧʨʘʚʠʣʫ, ʥʘʧʨʠʤʝʨ, ʣʝʚʫʶ ʛʨʘʥʠʮʫ ʨʘʟʨʷʜʘ ʠʣʠ ʝʛʦ ʩʝʨʝʜʠʥʫ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʨʷʜʦʚ 

ʦʙʳʯʥʦ ʦʙʦʟʥʘʯʘʶʪʩʷ ʚʦʣʥʠʩʪʦʡ ʯʝʨʪʦʡ (ʪʠʣʴʜʦʡ) ʥʘʜ ʙʫʢʚʦʡ, ʪʦ ʝʩʪʴ "ʍ ʩ ʪʠʣʴʜʦʡ ʠ 

ʠʥʜʝʢʩʦʤ-ʥʦʤʝʨʦʤ ʨʘʟʨʷʜʘ". 

¶ ʅʘʡʪʠ ʯʘʩʪʦʩʪʠ ʨʘʟʨʷʜʦʚ  

pj
* = mj / n, j = 1,r. 

ʏʘʩʪʦʩʪʴ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʯʘʩʪʦʪʳ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠʣʠ 
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ʨʘʜʠʦʠʟʣʫʯʝʥʠʡ) ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʉɺ, ʧʦʧʘʚʰʠʭ ʚ ʜʘʥʥʳʡ ʨʘʟʨʷʜ, ʢ ʦʙʲʝʤʫ 

ʚʳʙʦʨʢʠ. ʏʘʩʪʦʩʪʴ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʢʘʢ çʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴè 

ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʠʥʪʝʨʚʘʣ; ʥʘʧʦʤʥʠʤ, ʯʪʦ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ 

ʧʦʜʭʦʜʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʝʜʝʣ ʯʘʩʪʦʩʪʠ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʧʨʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʠʩʧʳʪʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʬʦʨʤʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʪʘʙʣʠʮʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ ʨʘʟʨʷʜʳ ʚ ʧʦʨʷʜʢʝ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʯʘʩʪʦʩʪʠ: 

ʈʘʟʨʷʜ j (x1, x2) 

 

(x2, x3) é (xj, xj+1) é (xr, xr+1) 

ʏʘʩʪʦʩʪʴ 

ʨʘʟʨʷʜʘ pj
* 

p1
* p2

* é pj
* é Pr

* 

ʛʜʝ j ï ʥʦʤʝʨ ʨʘʟʨʷʜʘ, 

(xj, xj+1) ï ʛʨʘʥʠʮʳ j-ʛʦ ʨʘʟʨʷʜʘ, 

pj
* ï ʯʘʩʪʦʩʪʴ j-ʛʦ ʨʘʟʨʷʜʘ,       1

r

1j

=ä
=

jp . 

¶ ʇʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ. ɻʠʩʪʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦʤ 

ʛʨʘʬʠʢʘ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤʳ 

ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʨʘʟʨʷʜʳ, ʠ ʥʘ ʢʘʞʜʦʤ ʠʟ ʨʘʟʨʷʜʦʚ, ʢʘʢ ʥʘ ʦʩʥʦʚʘʥʠʠ, 

ʩʪʨʦʠʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʯʘʩʪʦʪʝ ʜʘʥʥʦʛʦ ʨʘʟʨʷʜʘ 

[5]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʘʷ ʧʣʦʱʘʜʴ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʚʥʘ ʝʜʠʥʠʮʝ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʯʠʩʣʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪ.ʝ. ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ, ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʚʩʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʨʘʟʨʷʜʳ; 

ʧʨʠ ʵʪʦʤ ʛʠʩʪʦʛʨʘʤʤʘ ʚʩʝ ʙʦʣʝʝ ʙʫʜʝʪ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 
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       f(x) 

 

 

 

 

 

            0  (xj, xj+1)       x 

ʈʠʩ. 2.24 ï ɻʠʩʪʦʛʨʘʤʤʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

¶ ɺʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ ʦ ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʠʤʝʥʥʦ ʜʣʷ ʥʝʛʦ ʩʚʦʡʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʤʦʜʘ ʠ ʤʝʜʠʘʥʘ ʉɺ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ, 

ʢʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʤʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʠʥʳ; ʜʣʷ ʟʘʢʦʥʘ ʇʫʘʩʩʦʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʉɺ ʯʠʩʣʝʥʥʦ ʨʘʚʥʳ. 

¶ ʈʘʩʩʯʠʪʘʪʴ ʚʳʙʦʨʦʯʥʳʝ ʠ/ʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ: 

ʊʘʙʣʠʮʘ 2.1 ï ɺr ʙʦʨʦʯʥʳʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʉɺ ʍ 

ɺʳʙʦʨʦʯʥʳʝ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʉɺ 

ä
=

=
n

i

ix x
n

m
1

1~  

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʉɺ 

ä
=

=
n

i

iix pxm
1

**
 

ɼʠʩʧʝʨʩʠʷ ʉɺ 

 ä
=

-
-

=
n

i

xix mx
n

D
1

2)(
1

1~
 

ɼʠʩʧʝʨʩʠʷ ʉɺ 

 ä
=

-=
n

i

ixix pmxD
1

*2* )(  

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʉɺ 

xD
~~

x =s  

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʉɺ 

**
xx D=s  

 

ʇʨʠʤʝʨ 2.32. ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʝʯʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (׃) ʫ 10 

ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣʘ 30 ʩʫʪʦʢ, ʘ ʝʸ ʉʂʆ (ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ) s׃ ʨʘʚʥʘ 

1,7 ʩʫʪʦʢ. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʝʯʝʥʠʷ ʧʨʠ n' = 

10 - 1 = 9, p = 0,05; t = 2,26 ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ: 30 Ñ 2,26*1,7 ʩʫʪʦʢ, ʪʦ ʝʩʪʴ ʛʨʘʥʠʮʳ 
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ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʙʫʜʫʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʷ ʦʪ 26,2 ʜʦ 33,8 ʩʫʪʦʢ. ʆʪʩʶʜʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95 (ʩ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ 5%) ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʝʯʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʩʨʝʜʥʷʷ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ) 

ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ, ʧʨʠ ʦʢʨʫʛʣʝʥʠʠ ʜʦ ʮʝʣʳʭ, ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 26 ʜʦ 34 ʩʫʪʦʢ. 

ʇʨʠʤʝʨ 2.33. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʠʥʚʘʟʠʥʦʛʦ ʣʝʯʝʥʠʷ 

ʥʘʯʘʣʴʥʦʛʦ ʢʘʨʠʝʩʘ ʙʳʣʦ ʧʨʦʣʝʯʝʥʦ 280 ʟʫʙʦʚ. ʀʟ ʥʠʭ ʥʘ 60 ʟʫʙʘʭ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʢʘʨʠʝʩ. ɺʳʯʠʩʣʠʪʴ ʦʰʠʙʢʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ 

ʚʳʙʦʨʦʯʥʦʡ ʜʦʣʠ ʠ ʦʧʨʝʜʝʣʠʪʴ 99% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʛʝʥʝʨʘʣʴʥʦʡ ʜʦʣʠ. 

ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʢʘʨʠʝʩʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ: p = 280

60

 

= 0,214. ʇʦʜʩʪʘʚʠʤ ʜʘʥʥʳʝ ʚ ʬʦʨʤʫʣʫ ʦʰʠʙʢʠ ʧʦʢʘʟʘʪʝʣʷ ʯʘʩʪʦʪʳ: 

sp = 
n

pp )1( -
 = 

280

)214,01(214,0 -
 = 0,0245%. 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʛʝʥʝʨʘʣʴʥʦʡ ʜʦʣʠ (ʧʨʠ n'ŸÐ, p = 0,01, t = 2,58) 

ʩʦʩʪʘʚʠʪ: 

Ip = p ° tsp = 0,214 ° 0,0258*0,0245, ʪʦ ʝʩʪʴ 0,1508 · 0,2772. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ 0,99 (ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ 0,01) ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ 

ʯʘʩʪʦʪʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʢʘʨʠʝʩʦʤ ʩʨʝʜʠ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ (ʜʣʷ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ) ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ 0,151 · 0,277. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʚʝʣʠʯʠʥʝ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ 

ʠ ʠʭ ʧʨʝʜʝʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʤʦʞʥʦ ʩ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩʨʝʜʥʝʡ ʠʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ. 

 

ʕʢʩʧʨʝʩʩ-ʤʝʪʦʜ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʧʨʝʜʧʦʣʘʛʘʝʤʦʤʫ) ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 

 

ʀʟ ʧʨʝʜʳʜʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʙʳʣʦ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʦ ʟʘʢʦʥʘʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʪʨʝʙʫʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʦʙʲʝʤʘ ʚʳʯʠʩʣʝʥʠʡ; ʧʦʵʪʦʤʫ ʚ ʦʪʜʝʣʴʥʳʭ, ʪʘʢ ʩʢʘʟʘʪʴ, ï ʩʪʘʥʜʘʨʪʥʳʭ, ʩʠʪʫʘʮʠʷʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʤʠ ʫʧʨʦʱʝʥʥʳʤʠ, ʠ, ʦʧʷʪʴ-ʪʘʢʠ, ʩʪʘʥʜʘʨʪʥʳʤʠ, 
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ʤʝʪʦʜʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ 

ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ (ʧʨʝʜʧʦʣʘʛʘʝʤʦʤʫ) ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ [5]. ʄʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʩ ʥʦʨʤʘʣʴʥʳʤ ʟʘʢʦʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ; ʦʥ ʠʤʝʝʪ ʧʦʣʥʦʝ çʧʨʘʚʦ ʥʘ ʞʠʟʥʴè, ʧʦʩʢʦʣʴʢʫ, ʝʩʣʠ ʫʞ ʵʪʘ, ʢʘʟʘʣʦʩʴ 

ʙʳ, çʛʨʫʙʘʷ ʧʨʠʢʠʜʢʘè ʜʘʩʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ (ʪʦ ʝʩʪʴ, ʠʩʩʣʝʜʫʝʤʳʡ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ), ʪʦ ʠ ʧʦʩʣʝʜʫʶʱʘʷ çʙʦʣʝʝ ʪʦʯʥʘʷè ɻ ʢʩʧʝʨʪʠʟʘ 

- ʪʝʤ ʙʦʣʝʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤʫ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʪʦ ʚʝʩʴʤʘ ʞʝʣʘʪʝʣʴʥʦ 

ʧʝʨʝʧʨʦʚʝʨʠʪʴ ʵʪʦʪ ʚʳʚʦʜ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ ʙʦʣʝʝ ʪʦʯʥʳʤ ʢʨʠʪʝʨʠʝʤ. 

ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʟʚʝʩʪʥʳʭ ʩʚʦʡʩʪʚʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

¶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʤʦʜʘ ʠ ʤʝʜʠʘʥʘ ʉɺ, ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʵʪʦʤʫ 

ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʦʚʧʘʜʘʶʪ; 

¶ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʉɺ ʣʝʞʘʪ ʚ ʠʥʪʝʨʚʘʣʝ °3sʭ ʦʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ mʭ; 

¶ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʩʠʤʤʝʪʨʠʠ Asx ʠ ʵʢʩʮʝʩʩʘ ʉɺ Exx ʨʘʚʥʳ ʥʫʣʶ, 

ʛʜʝ:  

ὃί
В

- ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ ʉɺ ʍ, 

Ὁί
В

 ï ʵʢʩʮʝʩʩ ʉɺ ʍ. 

 x - ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʳʙʦʨʢʠ, 

sx - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʉɺ ʍ. 

 

ʂʨʠʪʝʨʠʡ ʅʝʡʤʘʥʘ-ʇʠʨʩʦʥʘ (ʢʨʠʪʝʨʠʡ c 2 ï "ʭʠ ï ʢʚʘʜʨʘʪ") 

ʂʨʠʪʝʨʠʡ ʧʨʠʤʝʥʠʤ ʜʣʷ ʦʙʲʸʤʦʚ ʚʳʙʦʨʢʠ n ² 100, ʪ.ʝ. ʜʣʷ ʙʦʣʴʰʠʭ ʚʳʙʦʨʦʢ. 

ʂʨʠʪʝʨʠʡ10 ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʯʘʩʪʦʩʪʝʡ ʧʦʧʘʜʘʥʠʷ ʉɺ ʚ ʟʘʜʘʥʥʳʡ 

ʠʥʪʝʨʚʘʣ (ʚ ʜʘʥʥʳʡ ʨʘʟʨʷʜ) ʩ ʦʞʠʜʘʝʤʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʚʳʯʠʩʣʝʥʥʦʡ 

ʧʦ ʬʦʨʤʫʣʘʤ ʧʨʦʚʝʨʷʝʤʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ (ʥʫʣʝʚʘʷ) ʛʠʧʦʪʝʟʘ ʅ0 ï ʠʩʩʣʝʜʫʝʤʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

                                           

10 ʅʝʡʤʘʥ ɽʞʠ (Neyman Jerzy, 1894 ï 1981) ï ʘʤʝʨ. ʤʘʪʝʤʘʪʠʢ ʠ ʩʪʘʪʠʩʪʠʢ, ʯʣʝʥ ʅʘʮ. ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

ʉʐɸ. 

ʇʠʨʩʦʥ ʂʘʨʣ (Pearson Charles, 1857 ï 1936) - ʘʥʛʣ. ʤʘʪʝʤʘʪʠʢ ʠ ʩʪʘʪʠʩʪʠʢ, ʙʠʦʣʦʛ, ʬʠʣʦʩʦʬ, ʯʣʝʥ 

ʃʦʥʜʦʥʩʢʦʛʦ ʢʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ʧʦʜʯʠʥʷʝʪʩʷ ʜʘʥʥʦʤʫ (ʫʢʘʟʘʪʴ, ʢʘʢʦʤʫ ʢʦʥʢʨʝʪʥʦ) ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʪʘʢʠʤʠ-ʪʦ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

ʀʩʪʦʨʠʯʝʩʢʠ (ʠ ʣʦʛʠʯʝʩʢʠ) ʚʠʜ ʢʨʠʪʝʨʠʷ ʬʦʨʤʠʨʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

ɺʦïʧʝʨʚʳʭ, ʢʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʚʳʙʦʨʦʯʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʙʝʨʝʪʩʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʯʘʩʪʦʩʪʴʶ ʧʦʧʘʜʘʥʠʷ ʉɺ ʚ ʜʘʥʥʳʡ ʨʘʟʨʷʜ pr* ʠ ʦʞʠʜʘʝʤʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ pr, ʚʳʯʠʩʣʝʥʥʦʡ ʧʦ ʬʦʨʤʫʣʘʤ ʧʨʦʚʝʨʷʝʤʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

ὴᶻ ὴ 

ɼʘʣʝʝ, ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʩʫʤʤʫ ʵʪʠʭ ʨʘʟʥʦʩʪʝʡ ʧʦ ʚʩʝʤʫ ʨʘʟʤʘʭʫ ʚʳʙʦʨʢʠ, ʪʦ ʝʩʪʴ ʧʦ 

ʚʩʝʤ ʨʘʟʨʷʜʘʤ: 

ὴᶻ ὴ  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʥʳʭ ʟʥʘʢʦʚ ʚʟʘʠʤʥʦ ʥʝ çʧʦʛʘʩʠʣʠè ʜʨʫʛ ʜʨʫʛʘ, 

ʤʦʞʥʦ ʚʦʟʚʝʩʪʠ ʠʭ ʚ ʢʚʘʜʨʘʪ, ʠ ʚʟʷʪʴ ʩ ʥʝʢʦʪʦʨʳʤʠ ʚʝʩʦʚʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 

ʨʘʟʨʷʜʦʚ ci: 

В ὧὴᶻ ὴ   

ɺ 1900 ʛʦʜʫ ʂʘʨʣ ʇʠʨʩʦʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʨʷʜʦʚ cr 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʚʝʨʦʷʪʥʦʩʪʷʤ pr (ʪʦ ʝʩʪʴ, ʨʘʟʨʷʜʳ ʩ ʤʘʣʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʚ ʥʠʭ, ʠʤʝʥʥʦ ʠ ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʠʜ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚʥʦʩʷʪ ʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʚʝʣʠʯʠʥʫ ʢʨʠʪʝʨʠʷ); ʝʩʣʠ ʞʝ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥʠ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʦʙʲʸʤʫ ʚʳʙʦʨʢʠ n, ʪʦ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʝʨʠʷ ʂ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ c2 (ʭʠ - ʢʚʘʜʨʘʪ). 

ὑʥʘʙʣ… ὧ ὴᶻ ὴ
ὲὴᶻ ὴ

ὴ
 

ʊʝʧʝʨʴ, ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ pr
* = mr/n, 

ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ὑʥʘʙʣ…
ά ὲὴ

ὲὴ
 

ʛʜʝ mr  ï ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʠʟ ʚʳʙʦʨʢʠ, ʧʦʧʘʚʰʠʭ ʚ 

r-ʡ ʨʘʟʨʷʜ, 

pr ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʉɺ ʍ ʚ r-ʡ ʨʘʟʨʷʜ, r = 1, k. 
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ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʂa ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ ʩ ʫʯʝʪʦʤ ʯʠʩʣʘ 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ              z = k ï s ï 1, 

ʛʜʝ k ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ ʚʳʙʦʨʢʠ, 

      s ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʝʨʷʝʤʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

ʆʩʥʦʚʥʘʷ (ʥʫʣʝʚʘʷ) ʛʠʧʦʪʝʟʘ ʧʨʠʥʠʤʘʝʪʩʷ, ʝʩʣʠ ʦʧʳʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

ʂʥʘʙʣ = c2  ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʂa . 

 

ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʧʦ ʢʨʠʪʝʨʠʶ ʅʝʡʤʘʥʘ-

ʇʠʨʩʦʥʘ: 

¶ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʛʠʧʦʪʝʟʳ ʅ0 ʠ ʅ1, 

¶ ʚʳʯʠʩʣʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ 

ʢʘʞʜʳʡ ʠʟ ʨʘʟʨʷʜʦʚ, 

¶ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʟʨʷʜʘ ʧʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ npr ² 5; ʨʘʟʨʷʜʳ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʵʪʦ ʫʩʣʦʚʠʝ ʥʘʨʫʰʝʥʦ, ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʩʦʩʝʜʥʠʤ, 

¶ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ z, 

¶ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʩʦʛʣʘʩʠʷ ʂʥʘʙʣ ʧʦ ʬʦʨʤʫʣʝ, 

¶ ʟʘʜʘʪʴ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ a, 

¶ ʧʦ ʪʘʙʣʠʮʝ ʥʘʡʪʠ ʂa, ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ, 

¶ ʩʨʘʚʥʠʪʴ ʂʥʘʙʣ ʩ ʢʨʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʴʶ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʛʠʧʦʪʝʟʘʭ ʅ0 ʠ ʅ1; 

ʝʩʣʠ ʂʥʘʙʣ < ʂa, ʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʩ ʪʝʦʨʠʝʡ 

ʥʝʩʫʱʝʩʪʚʝʥʥʦ, ʛʠʧʦʪʝʟʘ ʅ0 ʧʨʠʥʠʤʘʝʪʩʷ. 

 

ʂʨʠʪʝʨʠʡ ʂʦʣʤʦʛʦʨʦʚʘïʉʤʠʨʥʦʚʘ 

ʂʨʠʪʝʨʠʡ ʧʨʠʤʝʥʠʤ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʚʳʙʦʨʢʠ 30 < n < 100é 

ʆʩʥʦʚʥʘʷ (ʥʫʣʝʚʘʷ) ʛʠʧʦʪʝʟʘ ʅ0 ï ʠʩʩʣʝʜʫʝʤʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʧʘʨʘʤʝʪʨʘʤʠ mx ʠ sx. 

ʂʨʠʪʝʨʠʡ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʪʦʯʥʘʷ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʤʦʜʫʣʷ ʨʘʟʥʦʩʪʠ 

ʵʤʧʠʨʠʯʝʩʢʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

Dn = sup éF*(x) - F(x)ö, 

           -¤ < x < ¤ 

ʛʜʝ F*(x) ï ʵʤʧʠʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ 
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ʚʝʣʠʯʠʥʳ, 

F(x) ï ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʧʨʦʱʝʥʥʘʷ ʧʨʦʮʝʜʫʨʘ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ, ʢʦʛʜʘ ʢʨʠʪʝʨʠʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Dn = max (Dn
+ , Dn

-), 

ʛʜʝ Dn
+ = max (i/n - F(xi)), Dn

- = max (F(xi) ï (i-1)/n), 

           i       i 

xi - i-ʝ ʟʥʘʯʝʥʠʝ ʠʟ ʚʳʙʦʨʢʠ ʧʦʨʷʜʢʘ n, 

F(xi) ï ʟʥʘʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʥʦʨʤʘʣʴʥʦʡ) ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ x = xi. 

ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ Da ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ [ʇʨʠʣʦʞʝʥʠʝ 11]. 

ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʧʨʠʥʠʤʘʝʪʩʷ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʤʥʦʛʦ ʤʝʥʴʰʝ ʧʦʨʦʛʘ; ʝʩʣʠ 

ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʤʥʦʛʦ ʙʦʣʴʰʝ ʧʦʨʦʛʘ, ï ʪʦ ʦʩʥʦʚʥʘʷ ʛʠʧʦʪʝʟʘ ʦʪʢʣʦʥʷʝʪʩʷ. ɽʩʣʠ ʞʝ 

ʦʧʳʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ, ʪʦ 

ʧʨʠʥʠʤʘʪʴ ʢʘʢʦʝ-ʣʠʙʦ ʨʝʰʝʥʠʝ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʠʤ 

ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʚʳʙʦʨʢʝ ʚʦʟʤʦʞʥʦ ʥʘʣʠʯʠʝ ʦʜʠʥʘʢʦʚʳʭ, ʧʦʚʪʦʨʷʶʱʠʭʩʷ 

ʟʥʘʯʝʥʠʡ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʢʨʠʪʝʨʠʷ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ ʥʦʤʠʥʘʣʴʥʦʛʦ; ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ II  ʨʦʜʘ ʚʦʟʨʘʩʪʘʝʪ, ʪʦ ʝʩʪʴ 

ʤʦʞʥʦ ʦʰʠʙʦʯʥʦ ʧʨʠʥʷʪʴ ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ, ʢʦʛʜʘ ʚʝʨʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ. 

 

ʂʨʠʪʝʨʠʡ ʐʘʧʠʨʦ-ʋʠʣʢʘ. 

ʂʨʠʪʝʨʠʡ ʧʨʠʤʝʥʠʤ ʜʣʷ ʦʙʲʸʤʦʚ ʚʳʙʦʨʢʠ 5 < n < 30, ʪ.ʝ. ʜʣʷ ʤʘʣʳʭ ʚʳʙʦʨʦʢ. 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʚʝʩʴʤʘ ʯʘʩʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʥʝʙʦʣʴʰʦʡ 

ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʚ ʪʝʯʝʥʠʠ ʢʦʨʦʪʢʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. 

ʆʩʥʦʚʥʘʷ (ʥʫʣʝʚʘʷ) ʛʠʧʦʪʝʟʘ ʅ0 ï ʠʩʩʣʝʜʫʝʤʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʧʘʨʘʤʝʪʨʘʤʠ mx ʠ sx. 

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʷ ʩʣʫʯʘʡʥʘʷ ʚʳʙʦʨʢʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʚʘʨʠʘʮʠʦʥʥʳʡ 

ʨʷʜ, ʪ.ʝ. ʫʧʦʨʷʜʦʯʠʚʘʝʪʩʷ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ; ʟʘʪʝʤ ʧʦ ʬʦʨʤʫʣʘʤ ʪʘʙʣ.2.1 ʚʳʯʠʩʣʷʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ(ʠʣʠ) ʚʳʙʦʨʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʜʠʩʧʝʨʩʠʶ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ [5]. 
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ʂʨʠʪʝʨʠʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

           b2 

W = -------- , 

           sx
2 

             k                                            ë n/2, ʝʩʣʠ n ï ʯʝʪʥʦʝ ʯʠʩʣʦ, 

ʛʜʝ b = S a n ï i +1 (x n ï i +1 - xi),    k = ì 

          i = 1                                          í (n+1)/2, ʝʩʣʠ n ï ʥʝʯʝʪʥʦʝ ʯʠʩʣʦ. 

 

ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʧʨʠʥʠʤʘʝʪʩʷ, ʝʩʣʠ ʥʘʙʣʶʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʙʦʣʴʰʝ 

ʧʦʨʦʛʘ. 

 

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʞʠʜʘʥʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʆʩʥʦʚʥʘʷ (ʥʫʣʝʚʘʷ) ʛʠʧʦʪʝʟʘ ʅ0 ï ʠʩʩʣʝʜʫʝʤʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ mx = 

m0. 

ɺʘʨʠʘʥʪ 1: ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (ʉʂʆ) ʉɺ ʍ sx 

ʠʟʚʝʩʪʥʘ. 

ʂʨʠʪʝʨʠʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

  x - mx 

 U = --------------- 

  sx 

 

ʛʜʝ ʭ ï ʚʳʙʦʨʦʯʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʪ.ʝ. ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʚʳʙʦʨʢʠ, 

sx ï ʠʟʚʝʩʪʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ. 

ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝʨʠʷ U1-a ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ 

ʚʝʨʦʷʪʥʦʩʪʠ (1ï a); ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʧʨʠʥʠʤʘʝʪʩʷ, ʝʩʣʠ ʥʘʙʣʶʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ 

ʢʨʠʪʝʨʠʷ ʤʝʥʴʰʝ ʧʦʨʦʛʘ. 

 

ɺʘʨʠʘʥʪ 2: ʚʝʣʠʯʠʥʘ ʉʂʆ ʉɺ ʍ sx ʥʝʠʟʚʝʩʪʥʘ. 

ʊʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ 



ɃɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɏ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ  
(ɓɆ ɕɖɎɒɋɖɋ ɖɋɞɋɓɎɥ ɝɆɗɘɓɡɛ ɍɆɊɆɝ Ɉ ɗɘɔɒɆɘɔɑɔɉɎɎ) 
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ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ. ɼʘʣʴʥʝʡʰʠʡ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ - ʪʦʪ ʞʝ, ʯʪʦ ʠ ʚ ʚʘʨʠʘʥʪʝ 1é 

 

ʂʨʦʤʝ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʵʪʦʤ ʧʦʜʨʘʟʜʝʣʝ ʧʨʦʚʝʨʦʢ ʛʠʧʦʪʝʟ ʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʦʞʠʜʘʥʠʠ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʚʦʟʤʦʞʥʘ ʧʦʩʪʘʥʦʚʢʘ ʠ 

ʜʨʫʛʠʭ ʟʘʜʘʯ, ʢʘʢ ʪʦ [3, 5]: 

ʩʨʘʚʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ, 

ʩʨʘʚʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʜʚʫʭ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʚʳʙʦʨʦʢ. 

 

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʦ ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʤ ʢʚʘʜʨʘʪʠʯʝʩʢʦʤ ʦʪʢʣʦʥʝʥʠʠ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 
ʆʩʥʦʚʥʘʷ (ʥʫʣʝʚʘʷ) ʛʠʧʦʪʝʟʘ ʅ0 ï ʠʩʩʣʝʜʫʝʤʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʪʘʢʦʡ-ʪʦ ʜʠʩʧʝʨʩʠʝʡé 

 

ɺʘʨʠʘʥʪ 1: ʜʠʩʧʝʨʩʠʷ sx
2 = s0

2. 

ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ Ua/2 ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ (ʤʦʱʥʦʩʪʠ 

ʢʨʠʪʝʨʠʷ) a/2 ʩ (nï1) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ c2  ï ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʪʘʙʣʠʮʝ 3 [4]. 

ɺʘʨʠʘʥʪ 2: ʜʠʩʧʝʨʩʠʷ sx
2 < s0

2. 

ɺʝʨʭʥʝʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʣʝʚʦʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝʨʠʷ Ua ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ 

ʚʝʨʦʷʪʥʦʩʪʠ a ʩ (nï1) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ c2  ï ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʪʘʙʣʠʮʝ 3 [4]. 

ɺʘʨʠʘʥʪ 3: ʜʠʩʧʝʨʩʠʷ sx
2 > s0

2. 

ʅʠʞʥʝʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ʢʨʠʪʝʨʠʷ Ua ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ 

ʚʝʨʦʷʪʥʦʩʪʠ a ʩ (nï1) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ c2  ï ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʪʘʙʣʠʮʝ 3 [4]. 

 

ʇʦʨʷʜʦʢ ʧʨʦʚʝʨʢʠ ʚʳʜʚʠʥʫʪʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʚʦ ʚʩʝʭ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ 

ʦʜʠʥʘʢʦʚ [5, 6]: 

ʚʳʯʠʩʣʷʝʪʩʷ ʥʘʙʣʶʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʧʦ ʬʦʨʤʫʣʝ: 

  (n ï 1) sʚʳʙ2 

 c2 = --------------- 

     sx
2 

 

ʛʜʝ sʚʳʙ2 ï ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, 

sx
2 ï ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ (ʪʝʦʨʝʪʠʯʝʩʢʦʝ) ʟʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ 



ɃɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɏ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ  
(ɓɆ ɕɖɎɒɋɖɋ ɖɋɞɋɓɎɥ ɝɆɗɘɓɡɛ ɍɆɊɆɝ Ɉ ɗɘɔɒɆɘɔɑɔɉɎɎ) 
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ʚʝʣʠʯʠʥʳ. 

 

ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʷ tïʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʚʝʣʠʯʠʥʘ ʯʘʩʪʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ (ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʝʨʦʷʪʥʦʩʪʠ) 

ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0.1 ʜʦ 0.9. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʜʚʫʤ 

ʚʳʙʦʨʢʘʤ, ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0,1 ʜʦ 0,9, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ t-

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ [5, 6]: 

ὸ
ȿȇ ȇȿ

ȇ ȇ

 , 

ʛʜʝ p1 ʠ p2     - ʩʨʘʚʥʠʚʘʝʤʳʝ ʚʳʙʦʨʦʯʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, 

ʘ .
1p
s . ʠ  .

2p
s .   - ʠʭ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ. 

ʏʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʦʧʨʝʜʝʣʷʶʪ ʪʘʢ: 

¡= + -n n n1 2 2 ,  

ʛʜʝ n1 ʠ n2  - ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʚʳʙʦʨʢʘʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʷ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʚʝʣʠʯʠʥʘ ʯʘʩʪʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 0 ʠʣʠ 1. 

ʀʥʦʛʜʘ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʯʘʩʪʦʩʪʴ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 

ʚʳʭʦʜʠʪ ʨʘʚʥʦʡ 0 (ʥʫʣʶ) ʠʣʠ 1 (ʝʜʠʥʠʮʝ). ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʦʙʳʪʠʷ ʥʝ 

ʷʚʣʷʶʪʩʷ ʥʠ ʥʝʚʦʟʤʦʞʥʳʤʠ V, ʥʠ ʜʦʩʪʦʚʝʨʥʳʤʠ U, ʧʨʦʩʪʦ ʚ ʜʘʥʥʦʡ ʩʝʨʠʠ ʥʘʙʣʶʜʝʥʠʡ 

ʪʘʢ ʩʣʦʞʠʣʠʩʴ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ çʦʪʩʪʫʧʠʪʴè ʦʪ ʵʪʠʭ ʛʨʘʥʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ (ʦʪ ʥʫʣʷ ʠʣʠ ʝʜʠʥʠʮʳ), ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝ ʚʥʦʩʷ ʙʦʣʴʰʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʚ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʧʦʧʨʘʚʢʘ ʁʝʪʩʘ, ʚʳʯʠʩʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ: 


ρ

ςὲ
 

ʇʦʧʨʘʚʢʘ ʁʝʪʩʘ ʧʨʠʙʘʚʣʷʝʪʩʷ ʢ ʯʘʩʪʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, ʨʘʚʥʦʡ ʥʫʣʶ ʚ 

ʵʪʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ, ʠʣʠ ʚʳʯʠʪʘʝʪʩʷ ʠʟ ʯʘʩʪʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, ʦʢʘʟʘʚʰʝʡʩʷ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʚʥʦʡ ʝʜʠʥʠʮʝ. 



ɃɐɔɓɔɒɎɐɔ-ɒɆɘɋɒɆɘɎɝɋɗɐɎɋ ɒɋɘɔɊɡ ɒɔɊɋɑɎɖɔɈɆɓɎɥ Ɏ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ  
(ɓɆ ɕɖɎɒɋɖɋ ɖɋɞɋɓɎɥ ɝɆɗɘɓɡɛ ɍɆɊɆɝ Ɉ ɗɘɔɒɆɘɔɑɔɉɎɎ) 
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ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʜʚʫʤ 

ʚʳʙʦʨʢʘʤ, ʤʝʥʴʰʝ 0.1 ʠʣʠ ʙʦʣʴʰʝ 0.9, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ tïʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ jï ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʠʰʝʨʘ, ʟʘʤʝʥʷʷ ʟʥʘʯʝʥʠʝ p  ʥʘ j  

ʧʦ ʬʦʨʤʫʣʝ ‰ ςẗὥὶὧίὭὲ
ȇ
 . 

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 

(ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ), ʚʳʨʘʞʝʥʥʦʝ ʯʝʨʝʟ j, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

„
Ѝ

. 

ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʷ ʚʳʙʦʨʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʨʘʞʝʥʥʳʭ ʯʝʨʝʟ j, 
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2.3. ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ 

ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʥʘʨʷʜʫ 

ʩ ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʣʠ ʷʚʣʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʪʚʝʪʝ 

ʥʘ ʜʨʫʛʦʡ ʚʘʞʥʳʡ ʚʦʧʨʦʩ. ɸ ʠʤʝʥʥʦ: çʆʢʘʟʳʚʘʝʪ ʣʠ ʚʣʠʷʥʠʝ ʚʝʣʠʯʠʥʘ ʦʜʥʦʛʦ ʧʨʠʟʥʘʢʘ 

ʥʘ ʟʥʘʯʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʨʫʛʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ?è. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ ï çʉʫʱʝʩʪʚʫʝʪ ʣʠ ʩʚʷʟʴ, ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʤʝʞʜʫ ʢʘʢʠʤʠ-ʣʠʙʦ ʧʨʠʟʥʘʢʘʤʠ?è. 

ʅʘʧʨʠʤʝʨ, ʦʯʝʥʴ ʚʘʞʥʦ ʟʥʘʪʴ, ʚʣʠʷʝʪ ʣʠ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ 

ʥʘʩʝʣʝʥʠʷ ʤʠʢʨʦʨʘʡʦʥʘ ʥʘ ʫʨʦʚʝʥʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ʗʚʣʝʥʠʷ ʚ ʧʨʠʨʦʜʝ ʠ ʦʙʱʝʩʪʚʝ ʠ ʚʝʩʴ ʤʠʨ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ 

ʩʠʩʪʝʤʫ ʦʪʥʦʰʝʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʪʦʨʦʥʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʜʠʘʣʝʢʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʯʠʥ ʠ ʩʣʝʜʩʪʚʠʡ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʩʚʷʟʠ, ʦʜʥʠ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ 

ʧʦʨʦʞʜʘʶʪ ʜʨʫʛʠʝ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʝʯʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ. ʆʙʱʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʚʷʟʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʩʣʫʯʘʡʥʳʤ ʷʚʣʝʥʠʷʤ, 

ʠʟʫʯʘʝʤʳʤ ʤʝʜʠʮʠʥʦʡ ʠ ʩʪʦʤʘʪʦʣʦʛʠʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ. ʊʘʢ, ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ (ʜʣʠʥʘ, ʤʘʩʩʘ ʪʝʣʘ ʠ ʜʨ.), ʤʝʞʜʫ 

ʧʨʠʟʥʘʢʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʟʜʦʨʦʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʠ 

ʧʘʪʦʣʦʛʠʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʯʘʩʪʦʪʘ ʧʫʣʴʩʘ ʠ ʜʨ.). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʧʦʥʷʪʴ 
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ʣʶʙʦʝ ʷʚʣʝʥʠʝ, ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʚ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʷʚʣʝʥʠʷʤʠ. ʄʝʪʦʜʳ 

ʠʟʫʯʝʥʠʷ ʩʚʷʟʝʡ ʪʘʢʠʭ ʩʣʫʯʘʡʥʳʭ ʷʚʣʝʥʠʡ, ʢʘʢ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʙʳʪʘ, ï ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ï ʩ ʜʨʫʛʦʡ, 

ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. ɺʨʘʯ (ʚʨʘʯïʩʪʦʤʘʪʦʣʦʛ) ʜʦʣʞʝʥ 

ʙʪrʴ ʚʦʦʨʫʞʝʥ ʤʝʪʦʜʘʤʠ ʜʣʷ ʚʩʢʨʳʪʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʠ 

ʤʝʪʦʜʘʤʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʦʮʝʥʢʘʤ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʠʣʳ ʪʘʢʦʡ ʩʚʷʟʠ ʧʦʩʚʷʱʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʟʜʝʣʳ ʧʨʠʢʣʘʜʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ çʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟè ʠ çʈʝʛʨʝʩʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟè. 

ɺʠʜʳ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʚʷʟʴ ʤʝʞʜʫ 

ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ. ʉʨʝʜʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʠʥʦʛʜʘ ʚʳʜʝʣʷʶʪ 

ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ, ʪʦ ʝʩʪʴ ʪʘʢʫʶ, ʢʦʛʜʘ ʠʟʤʝʥʝʥʠʝ ʦʜʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʜʨʫʛʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɺ ɻʪʦʤ ʨʘʟʜʝʣʝ ʙʫʜʝʪ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʦʪʨʝʥ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʩʚʷʟʴ 

ʠʟʫʯʘʝʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʠʟʥʘʢʘʤʠ, ʚʳʨʘʞʝʥʥʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʜʚʫʭ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʕʪʠ ʧʨʠʟʥʘʢʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ ʙʫʢʚʘʤʠ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ï X ʠ Y, ʧʨʠʯʝʤ Y ʷʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʝʡ ʦʪ X, ʪ.ʝ. Y = 

f(X). ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʘ ʟʘʚʠʩʷʪ ʦʪ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ X, ʧʨʠʟʥʘʢ Y ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ ʧʨʠʟʥʘʢ-ʧʨʠʯʠʥʘ, ʘ Y ï ʧʨʠʟʥʘʢ-ʩʣʝʜʩʪʚʠʝ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ X ʠ Y , ʢʦʛʜʘ 

ʢʘʞʜʦʤʫ ʜʦʧʫʩʪʠʤʦʤʫ ʟʥʘʯʝʥʠʶ ʧʨʠʟʥʘʢʘ X ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʝʜʠʥʩʪʚʝʥʥʦʝ ʠ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ Y. ʀʟʚʝʩʪʥʳ, ʥʘʧʨʠʤʝʨ, 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʚʦʜʳ; 

ʤʝʞʜʫ ʪʦʣʱʠʥʦʡ ʩʚʠʥʮʦʚʦʛʦ ʵʢʨʘʥʘ ʠ ʜʦʣʠ ʧʦʛʣʦʱʘʝʤʦʛʦ ʠʤ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ. ʕʪʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʳ ʠʟʫʯʘʣʠ ʚ ʢʫʨʩʝ ʬʠʟʠʢʠ, ʠ ʟʥʘʝʪʝ, ʯʪʦ ʦʥʠ ʦʧʠʩʳʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ 

ʦʧʠʩʳʚʘʶʪʩʷ ʠ ʠʟʫʯʘʶʪʩʷ ʚ ʢʫʨʩʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʪʦʯʥʳʭ ʥʘʫʢ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʣʠʯʥʳʝ 

ʨʘʟʜʝʣʳ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʘ, ʭʠʤʠʷ. 

ɺ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢʘʭ, ʪʘʤ, ʛʜʝ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʙʲʝʢʪʳ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʯʝʣʦʚʝʢ, ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 
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ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʕʪʦ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʦʩʦʙʝʥʥʦ ʯʝʣʦʚʝʯʝʩʢʠʡ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʠʧʝʨʩʣʦʞʥʳʝ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʝʩʷ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

ɿʜʝʩʴ ʤʳ ʯʘʱʝ ʚʩʝʛʦ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʜʨʫʛʠʤ ʚʠʜʦʤ ʩʚʷʟʠ ʤʝʞʜʫ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ï ʩ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ, ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʩʚʷʟʴʶ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʡ (ʚʝʨʦʷʪʥʦʩʪʥʦʡ, ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ) ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ X ʠ Y , ʢʦʛʜʘ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʨʠʟʥʘʢʘ X 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ Y. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʠʟʚʝʩʪʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʣʘ ʠ ʯʘʩʪʦʪʦʡ ʧʫʣʴʩʘ ʫ 

ʙʦʣʴʥʳʭ ʧʨʠ ʤʥʦʛʠʭ, ʦʩʦʙʝʥʥʦ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʣʠʭʦʨʘʜʢʦʡ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʦʜʥʘʢʦ 

ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʨʝʜʥʝʤ, ʪʘʢ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʫ ʨʘʟʥʳʭ ʙʦʣʴʥʳʭ ʥʝʦʜʠʥʘʢʦʚʳ.  

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

¶ ɸʥʘʣʠʟ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ; 

¶ ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ; 

¶ ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

2.3.1. ʇʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ 

ɼʠʘʛʨʘʤʤʘ ʨʘʩʩʝʠʚʘʥʠʷ 

ɸʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʨʘʩʩʝʠʚʘʥʠʷ: 

¶ ʚʳʙʨʘʪʴ ʠ ʥʘʟʚʘʪʴ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ï ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ, 

¶ ʥʘʡʪʠ ʤʠʥʠʤʫʤ ʠ ʤʘʢʩʠʤʫʤ ʢʘʞʜʦʡ ʠʟ ʥʠʭ, 

¶ ʧʦʩʪʨʦʠʪʴ ʦʩʠ ʢʦʦʨʜʠʥʘʪ, ʥʘʥʝʩʪʠ ʥʘ ʥʠʭ ʤʘʩʰʪʘʙʥʫʶ ʩʝʪʢʫ, 

¶ ʥʘʥʝʩʪʠ ʥʘ ʛʨʘʬʠʢ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʪʦʯʢʠ), 

¶ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ, ʚʠʜ ʠ ʩʠʣʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʚʥʦʚʝʣʠʢʠ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʚ ʟʘʤʝʨʘʭ ʚʳʙʨʦʩʦʚ, 

ʧʨʦʤʘʭʦʚé 

ʇʨʠʤʝʨ ʜʠʘʛʨʘʤʤ ʨʘʩʩʝʠʚʘʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.20. 
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ɼʠʘʛʨʘʤʤʘ çʧʨʠʯʠʥʘ ï ʩʣʝʜʩʪʚʠʝè 

ɼʠʘʛʨʘʤʤʫ "ʧʨʠʯʠʥʘ-ʩʣʝʜʩʪʚʠʝ" ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʧʦ ʬʘʤʠʣʠʠ ʘʚʪʦʨʘ 

ʜʠʘʛʨʘʤʤʦʡ ʀʩʠʢʘʚʳ ʠʣʠ, ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, çʨʳʙʠʡ ʩʢʝʣʝʪè [5]. 

ɼʠʘʛʨʘʤʤʘ çʧʨʠʯʠʥʘ-ʩʣʝʜʩʪʚʠʝè ʩʪʨʦʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʫ (çʛʦʣʦʚʘ ʨʳʙʳè), ʟʘʧʠʩʘʪʴ ʝ y ʚʦ ʛʣʘʚʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʷʤʦʡ (çʭʨʝʙʝʪè), 

¶ ʟʘʧʠʩʘʪʴ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʫʪʴ 

ʧʨʦʙʣʝʤʳ, ʚ ʥʘʯʘʣʝ ʙʦʣʴʰʠʭ ʥʘʢʣʦʥʥʳʭ ʣʠʥʠʡ (çʙʦʣʴʰʠʝ ʢʦʩʪʠè), 

¶ ʥʘʥʝʩʪʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʯʠʥ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ, ʥʘ ʤʝʣʢʠʝ ʣʠʥʠʠ (çʩʨʝʜʥʠʝ ʠ ʤʝʣʢʠʝ ʢʦʩʪʠè), 

¶ ʬʘʢʪʦʨʳ ʠ ʫʩʣʦʚʠʷ ʨʘʥʞʠʨʦʚʘʪʴ ʧʦ ʟʥʘʯʠʤʦʩʪʠ, 

¶ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʛʠʧʦʪʝʟʳ ʦ ʩʚʷʟʷʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

2.3.2. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ 

ʉʠʩʪʝʤʘ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ï ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥʳ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʦʚʤʝʩʪʥʦ; ʦʙʦʟʥʘʯʝʥʠʝ ï (X, Y, Z, é). 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ï ʩʦʦʪʥʦʰʝʥʠʝ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʝ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ ʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʧʨʠʥʷʪʠʷ ʵʪʠʭ ʟʥʘʯʝʥʠʡ. 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʬʦʨʤʝ ʪʘʙʣʠʮʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʣʠ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ é 

ʆʩʥʦʚʥʳʝ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ:  

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʉɺ ï ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ mx ʠ my, 

ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʉɺ Dx ʠ sx, Dy ʠ sy. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ ʉɺ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ (ʤʦʤʝʥʪ ʩʚʷʟʠ)  

Kxy = M [(X ï mx) (Y ï my)]. 

ʊ.ʦ. ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ (ʤʦʤʝʥʪ ʩʚʷʟʠ) ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʨʘʩʩʝʠʚʘʥʠʷ ʉɺ, ʦʜʥʘʢʦ ʧʦʤʠʤʦ ʵʪʦʛʦ ʦʥ ʚʳʨʘʞʘʝʪ ʝʱʝ ʠ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʵʪʠʭ 

ʚʝʣʠʯʠʥ. 

ɼʣʷ ʢʦʤʧʘʢʪʥʦʡ ʟʘʧʠʩʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʬʦʨʤʫʣʘʤ 
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ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ 

ὑ
Ὀ ὑ

ὑ Ὀ
 

ʅʦ ʨʘʟʤʝʨʥʦʩʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʤʦʤʝʥʪʘ = ʧʨʦʠʟʚʝʜʝʥʠʶ ʨʘʟʤʝʨʥʦʩʪʝʡ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ-ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ, ʵʪʦ ʥʝ ʦʯʝʥʴ ʫʜʦʙʥʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡé 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. ʅʦʨʤʠʨʦʚʘʥʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ 

ʇʦʵʪʦʤʫ ʚʚʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 
yx

xy

xy

K
r

ss
=  

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ï ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ, ʝʛʦ ʟʥʘʯʝʥʠʷ ʣʝʞʘʪ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ ï1 ʜʦ +1: 

ï1 Ò rxy Ò 1  

ʠʣʠ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ï ʦʪ 0 ʜʦ 1: 

0 Ò ƅrxyƅ Ò 1. 

ɺ ʩʪʘʪʠʩʪʠʢʝ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʢʦʨʨʝʣʷʮʠʠ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὶ
В ὼ ὼ ώ ώ

В ὼ ὼ Ɇ В ώ ώ
 

ʛʜʝ  rxy   ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʍ ʠ ʋ; 

          ,      ï ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ; 

      n        ï ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ: 

 

 

 

ʛʜʝ  xi   ʠ  yi  ï ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ʍ ʠ Y ʚ iïʦʤ ʦʧʳʪʝ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʫʜʦʙʥʝʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ, ʜʘʶʱʝʡ ʘʥʘʣʦʛʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʥʦ 

ʧʦʟʚʦʣʷʶʱʝʡ ʠʟʙʝʞʘʪʴ ʚʳʯʠʩʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʦʪ ʩʚʦʠʭ ʩʨʝʜʥʠʭ: 

x  y  

n

x

x

n

i

iä
== 1  
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n

y

y

n

i

iä
== 1  
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ʉʚʦʡʩʪʚʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ: 

1. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ï ʚʝʣʠʯʠʥʘ ʙʝʟʨʘʟʤʝʨʥʘʷ; ʟʥʘʯʝʥʠʷ ʝʝ ʟʘʢʣʶʯʘʶʪʩʷ 

ʚ ʠʥʪʝʨʚʘʣʝ [ï1, +1]. 

2. ɽʩʣʠ rxy = 1, ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʍ ʠ Y, 

ʝʩʣʠ  rxy = 0 ï ʪʦ ʣʠʥʝʡʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʦʪʩʫʪʩʪʚʫʝʪ; 

3. ɽʩʣʠ rxy > 0, ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠʣʠ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ  

ʚʝʣʠʯʠʥʘʤʠ ʍ ʠ Y, ʝʩʣʠ rxy  < 0      , ʪʦ ʩʚʷʟʴ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʠʣʠ ʦʙʨʘʪʥʘʷ. 

4. ʉʠʣʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ: 

ʝʩʣʠ ƅ rxy ƅ< 0.3, ʪʦ ʢʦʨʨʝʣʷʮʠʷ ʩʯʠʪʘʝʪʩʷ ʩʣʘʙʦʡ, 

ʝʩʣʠ 0.3 <ƅ rxy ƅ< 0.7, ʪʦ ʢʦʨʨʝʣʷʮʠʷ ʩʯʠʪʘʝʪʩʷ ʫʤʝʨʝʥʥʦʡ, 

ʝʩʣʠ ƅ rxy ƅ> 0.7, ʪʦ ʢʦʨʨʝʣʷʮʠʷ ʩʯʠʪʘʝʪʩʷ ʩʠʣʴʥʦʡ. 

ʇʦʩʢʦʣʴʢʫ ʜʝʣʝʥʠʝ ʥʘ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʝʨʘʮʠʶ ʥʦʨʤʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ ï ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ 

ʤʦʤʝʥʪʘ, ʪʦ ʠʥʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʥʘʟʳʚʘʶʪ ʥʦʨʤʠʨʦʚʘʥʥʳʤ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʟʘʧʠʩʠ ʧʦʣʴʟʫʶʪʩʷ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʦʡ ʟʘʧʠʩʠ, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʥʘʟʳʚʘʝʪʩʷ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʝʡ: 

ὶ
ρ ὶ

ὶ ρ
 

ʂʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʴ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʉʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ ʠ ʋ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʨʘʚʝʥ ʥʫʣʶ, ʪ.ʝ. 

rxy = 0, ʥʘʟʳʚʘʶʪʩʷ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʤʠ; ʝʩʣʠ ʞʝ rxy Í 0, ʪʦ ʍ ʠ ʋ ï ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ 

ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. 

ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʝʩʣʠ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ ʠ ʋ ʥʝʟʘʚʠʩʠʤʳ, ʪʦ ʦʥʠ ʠ 

ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʳ; ʥʦ ʦʙʨʘʪʥʦʝ ʥʝ ʚʩʝʛʜʘ ʚʝʨʥʦ, ʪ.ʝ. ʍ ʠ ʋ ʤʦʛʫʪ ʙʳʪʴ 

ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʤʠ, ʥʦ ʟʘʚʠʩʠʤʳʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʫʶ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʉɺ. 

ʇʨʠʚʝʜʝʥʥʳʡ ʨʘʥʝʝ ʧʨʠʤʝʨ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʣʘ 

ʠ ʯʘʩʪʦʪʦʡ ʧʫʣʴʩʘ ʫ ʙʦʣʴʥʳʭ ʧʨʠ ʤʥʦʛʠʭ, ʦʩʦʙʝʥʥʦ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʣʠʭʦʨʘʜʢʦʡ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʪʨʘʞʘʝʪ ʧʨʷʤʫʶ, ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ, ʧʨʠ ʢʦʪʦʨʦʡ 

ὶ
В ὼώ ὲὼώ

В ὼ ὲὼ В ώ ὲώ
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ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʍ (ʉ̄) ʚʝʣʠʯʠʥʘ Y (ʯʠʩʣʦ ʫʜ/ʤʠʥ) ʪʘʢʞʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʍ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʟʥʘʯʝʥʠʡ 

Y (ʨʠʩ. 1 ʘ). 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʦʙʨʘʪʥʘʷ, ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ, ʢʦʛʜʘ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʝʣʠʯʠʥʳ X, ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ Y ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ. 

ʅʘʧʨʠʤʝʨ, ʪʘʢʘʷ ʩʚʷʟʴ ʠʤʝʝʪ ʤʝʩʪʦ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ (ʍ, ʉ̄) ʠ 

ʫʨʦʚʥʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ "ʧʨʦʩʪʫʜʥʳʤʠ ʙʦʣʝʟʥʷʤʠ " (Y, 

ă ), ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.20.  

ɽʩʣʠ ƅ rxy ƅ = 1, ʪʦ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʍ ʠ ʋ ʩʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ. 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʦʮʝʥʠʚʘʶʪ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ. ɼʣʷ ʦʮʝʥʢʠ ʚʳʜʚʠʛʘʝʪʩʷ ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʦʙ ʦʪʩʫʪʩʪʚʠʠ, 

ʥʝʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ. ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ (ʅʦ) ʧʨʠʥʠʤʘʝʪʩʷ, ʝʩʣʠ 

ʦʧʳʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʛʦ ʠ ʧʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ 

ʙʫʜʝʪ ʤʝʥʴʰʝ 0,05 ʠ ʦʪʚʝʨʛʘʝʪʩʷ, ʝʩʣʠ ʦʧʳʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʧʨʝʚʳʰʘʝʪ 

ʧʦʨʦʛʦʚʦʝ ʠ ʧʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʙʫʜʝʪ ʤʝʥʴʰʝ 0,05. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʧʨʠʥʠʤʘʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ (ʅ1) ʦ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ, ʧʦʩʢʦʣʴʢʫ ʝʝ  ʚʝʨʦʷʪʥʦʩʪʴ (ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ   a   = 

1ï ʨ) ʙʫʜʝʪ ʨʘʚʥʘ ʠʣʠ ʙʦʣʴʰʝ 0,95. 

ʉ ʝʱʝ ʙʦʣʴʰʝʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʥʘʣʠʯʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ 

ʠ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ  ʛʠʧʦʪʝʟʳ (a) 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ ʠʣʠ ʧʨʝʚʦʩʭʦʜʠʪ 0,99 ʠʣʠ 0,999. 

ʇʨʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʨʨʝʣʷʮʠʠ ʨʝʰʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

¶ ʨʘʩʩʯʠʪʳʚʘʶʪ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ 

ὸ
ὶ

„
 

ʛʜʝ   sr    ï ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ, ʢʦʪʦʨʫʶ 

ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

 

 

 

„
ρ ὶ

ὲ ς
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¶ ʧʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ sr ʚ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ tïʢʨʠʪʝʨʠʷ, ʧʦʣʫʯʘʶʪ: 

 

 

 

¶ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʩʨʘʚʥʠʚʘʶʪ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ t 

ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʫʨʦʚʥʝʡ ʟʥʘʯʠʤʦʩʪʠ  Ŭ =0,05; 0,01 ʠ 0,001 ʧʨʠ ʯʠʩʣʝ 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ n' = nï2, ʛʜʝ n ï ʯʠʩʣʦ ʧʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ɽʩʣʠ t < t05, ʧʨʠʥʠʤʘʝʪʩʷ ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʅʦ. 

ɽʩʣʠ t Ó t05 , ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʦʪʚʝʨʛʘʝʪʩʷ, ʧʨʠʥʠʤʘʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ 

ʅ1 ʦ ʟʥʘʯʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. 

ʇʨʠ t= t01     ʠʣʠ    t =t001  ʟʥʘʯʠʤʦʩʪʴ  rxy   ʧʨʠʦʙʨʝʪʘʝʪ ʝʱʝ ʙʦʣʴʰʫʶ ʥʘʜʝʞʥʦʩʪʴ, 

ʦʩʥʦʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ1 ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴ  ʁ p = 0,99 ʠʣʠ p= 

0,999. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʏ. ʉʧʠʨʤʝʥʘ (Ch. Spearman) 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ xi ʠ yi ʜʘʶʪʩʷ ʧʦ ʨʘʥʛʦʚʦʡ ʰʢʘʣʝ ʠʣʠ 

ʚʳʨʘʞʘʶʪʩʷ ʘʪʨʠʙʫʪʠʚʥʳʤʠ (ʢʘʯʝʩʪʚʝʥʥʳʤʠ) ʦʮʝʥʢʘʤʠ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, 

ʚ ʙʘʣʣʘʭ, ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʦʡ ʦʮʝʥʢʠ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʧʨʠʤʝʥʷʶʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʨʘʥʛʦʚ ʉʧʠʨʤʝʥʘ: 

rxy = 1

6

1

2

2

2-
-

=

äd

n n

i
i

n

( )
  

ʛʜʝ d ï ʨʘʟʥʦʩʪʴ ʨʘʥʛʦʚ ʚʝʣʠʯʠʥ xi ʠ yi ʜʣʷ iïʛʦ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ; 

       n ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʳʪʦʚ (ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ). 

ʈʘʥʛʘʤʠ, ʠʣʠ ʥʦʤʝʨʘʤʠ, ʦʙʦʟʥʘʯʘʶʪ ʤʝʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʷʜʘʭ 

ʦʙʲʸʢʪʦʚ. ʈʘʥʛʠ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ X ʠ Y ʷʚʣʷʶʪʩʷ ʯʠʩʣʘʤʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʷʜʘ 1, 

2,.   ..n ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʟʥʘʯʝʥʠʡ X ʠ Y . ɺ ʩʣʫʯʘʝ ʨʘʚʝʥʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

X ʠ Y ʦʥʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʨʝʜʥʠʤʠ ʨʘʥʛʘʤʠ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʩʨʝʜʠ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ ʭ 

ʠ ʫ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʜʠʥʘʢʦʚʳʭ, ʦʙʨʘʟʫʶʪʩʷ ʩʚʷʟʘʥʥʳʝ ʨʘʥʛʠ, ʪ.ʝ. ʦʜʠʥʘʢʦʚʳʝ 

ʩʨʝʜʥʠʝ ʥʦʤʝʨʘ, ʥʘʧʨʠʤʝʨ, ʚʤʝʩʪʦ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʧʦʨʷʜʢʫ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ 

ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ ʙʫʜʫʪ ʜʚʘ ʨʘʥʛʘ ʧʦ 3,5. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ 

ὸ ὶ
ὲ ς

ρ ὶ
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ʯʠʩʣʝ ʥʘʙʣʶʜʝʥʠʡ ʩʨʝʜʥʷʷ ʦʰʠʙʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ůɟ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

„
ρ ”

Ѝὲ
 

ʉ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʜʝʞʥʦʩʪʴʶ ʦ ʥʘʣʠʯʠʠ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʠ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʢʦʛʜʘ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ 

ʧʨʝʚʳʰʘʝʪ ʠʣʠ ʨʘʚʥʷʝʪʩʷ ʚʝʣʠʯʠʥʝ ʪʨʝʭ ʩʚʦʠʭ ʦʰʠʙʦʢ; ʪʦ ʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʜʦʩʪʦʚʝʨʝʥ, ʝʩʣʠ ɟ Ó 3 ůɟ. 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʨʘʥʛʦʚ ʉʧʠʨʤʝʥʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʘʙʣʠʮʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ r ʠʣʠ (ʧʨʠ ʙʦʣʴʰʝʤ 

ʯʠʩʣʝ ʥʘʙʣʶʜʝʥʠʡ) ʩ ʧʦʤʦʱʴʶ tïʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʉʧʠʨʤʝʥʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ:  

¶ ʧʘʨʥʳʝ ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʨʠʟʥʘʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 2 ʨʷʜʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʍ, ʘ ʜʨʫʛʦʡ ʋ;  

¶ ʟʥʘʯʝʥʠʷ ʨʷʜʘ ʍ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʣʠʙʦ ʫʙʳʚʘʥʠʷ;  

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʨʷʜʘ ʋ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʟʥʘʯʝʥʠʡ ʨʷʜʘ ʍ;  

¶ ʜʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʨʷʜʫ ʍ ʦʧʨʝʜʝʣʠʪʴ ʨʘʥʛ ð ʧʨʠʩʚʦʠʪʴ ʧʦʨʷʜʢʦʚʳʡ 

ʥʦʤʝʨ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ;  

¶ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʥʘʯʝʥʠʡ ʚ ʨʷʜʫ ʋ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʨʘʥʛ (ʦʪ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ);  

¶ ʚʳʯʠʩʣʠʪʴ ʨʘʟʥʠʮʫ (D) ʤʝʞʜʫ ʨʘʥʛʘʤʠ ʍ ʠ ʋ, ʧʨʠʙʝʛʥʫʚ ʢ ʬʦʨʤʫʣʝ D=ʍï

ʋ;  

¶ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʟʥʠʮʳ ʚʦʟʚʦʜʷʪʩʷ ʚ ʢʚʘʜʨʘʪ;  

¶ ʚʳʧʦʣʥʠʪʴ ʩʫʤʤʠʨʦʚʘʥʠʝ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʠʮ ʨʘʥʛʦʚ;  

¶ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪʳ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ ʬʦʨʤʫʣʝ. 

 

http://forex365.ru/indicators/korrelyacionnyj-analiz-spirmena.html 
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ʥʘʙʣʶʜʝʥʠʡ (X1, Y1), é, (Xn, Yn), ʚʳʯʠʩʣʷʶʪ ʧʦ çʫʧʨʦʱʝʥʥʦʡè ʬʦʨʤʫʣʝ 

”
ρς

ὲὲ ρ
Ὥ
ὲ ρ

ς
Ὑ

ὲ ρ

ς
 

ɿʥʘʯʝʥʠʝ ɟs  ʤʝʥʷʝʪʩʷ ʦʪ -1 ʜʦ +1, ʧʨʠʯʝʤ ɟs = +1, ʢʦʛʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʘʥʛʦʚ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ, ʪ.ʝ. i = Ri, i =1,   ,n ; ɟs = ï1, ʢʦʛʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʘʥʛʦʚ ʧʦʣʥʦʩʪʴʶ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ, ʪ.ʝ. i = (n + 1) ï Ri, i =1,   ,n .  

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ [6] ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʛʠʧʦʪʝʟʳ ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʚʫʭ ʧʨʠʟʥʘʢʦʚ. ɽʩʣʠ ʧʨʠʟʥʘʢʠ ʥʝʟʘʚʠʩʠʤʳ, ʪʦ Mɟs = 0, ʘ Dɟs 

= 1/(nï1). 

 

ʇʨʠʤʝʨ 2.34. ʇʦ ʜʘʥʥʳʤ ʖ.ʉ. ʄʘʣʝʪʳ ʠ ɺ.ɺ. ʊʘʨʘʩʦʚʘ (çʅʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝè, ʄ., ʄɻʋ, 1982, ʩ. 151) 

ʚʳʯʠʩʣʠʪʴ ʠ ʦʮʝʥʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʨʘʥʛʦʚ ʉʧʠʨʤʝʥʘ ʤʝʞʜʫ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʢʦʥʪʘʢʪʘ ʨʘʙʦʯʠʭ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʷʜʘʤʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ 

ʪʦʢʩʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ (ʩʤ. ʪʘʙʣ.). 

ʊʘʙʣʠʮʘ ï ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʢʦʥʪʘʢʪʘ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʷʜʘʤʠ (X , ʛʦʜʳ) ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʪʦʢʩʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ (Y , ă) 

ʅʦʤʝʨ 

ʥʘʙʣ. 

ʉʜʘʯʘ ʨʘʙʦʪʳ 

X ,ʛʦʜʳ 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

Y , ă 

ʈʘʥʛʠ ʈʘʟʥʦʩʪʠ 

d 

d 

   X Y   

1 2 3 4 5 6 7 

1 ʜʦ 1 2 1 1 0 0 

2 1 - 2 8 2 2 - 1 1 

3 2 - 3 7 3 3 1 1 

4 3 - 5 11 4 4 - 1 1 

5 5 - 10 10 5 5 1 1 

6 ʙʦʣʝʝ 10 13 6 6 0 0 

n = 6      äd = 4 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʧʦʣʦʞʠʪʝʣʝʥ ʠ ʙʣʠʟʦʢ ʢ ʝʜʠʥʠʮʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʘʣʠʯʠʝ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʧʨʷʤʦʡ ʩʠʣʴʥʦʡ ʩʚʷʟʠ. 

ʇʦ ʪʘʙʣʠʮʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ r     r  = 0,85; ʪʘʢ ʢʘʢ éré > r     ʢʦʨʨʝʣʷʮʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ (p<0,05). 

ɺʳʚʦʜ: ʄʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʢʦʥʪʘʢʪʘ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʷʜʘʤʠ ʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʪʦʢʩʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ ʠʤʝʝʪʩʷ ʜʦʩʪʦʚʝʨʥʘʷ ʩʠʣʴʥʘʷ ʠ ʧʨʷʤʘʷ 






















































































































































































































































































