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ʉʎɽʅɸʈʅʆɻʆ ɸʅɸʃʀɿɸ 

 

ʉʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʨʘʞʜʝʙʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʢʦʤʧʘʥʠʷʤ, ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʪʨʘʞʝʥʠʶ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ï 

ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʡʥ [1], [2]. 

ʂʘʢ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ: 

- ʧʦʩʪʨʦʝʥʠʝ ʩʮʝʥʘʨʠʝʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʡ ʦʥʪʦʣʦʛʠʠ ʧʦʥʷʪʠʡ; 

- ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛ (ʥʝʧʨʝʨʳʚʥʳʡ ʚʦ ʚʨʝʤʝʥʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ) 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʫʯʝʪʦʤ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʦʚ; 

- ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ (ʪʨʝʥʜʦʚ)  ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʚʳʷʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ,  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ; 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʶʞʝʪʦʚ, ʩʠʪʫʘʮʠʡ; 

- ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʜʫʨ ʧʦʜʜʝʨʞʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦ: 

- ʩʦʟʜʘʪʴ ʦʥʪʦʣʦʛʠʶ ʧʦʥʷʪʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʫʟʣʦʚ - ʬʘʢʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ï ʟʘʚʠʩʠʤʦʩʪʝʡ ʬʘʢʪʦʨʦʚ), 

ʦʧʨʝʜʝʣʠʪʴ ʚʠʜ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ-ʫʟʣʦʚ ʵʪʦʡ ʦʥʪʦʣʦʛʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʧʦʩʪʦʷʥʥʦ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʚʷʟʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʟʥʘʥʠʡ 

ʵʢʩʧʝʨʪʦʚ; 

- ʦʧʨʝʜʝʣʷʪʴ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʥʪʦʣʦʛʠʠ ʠ ʚʳʷʚʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʯʘʩʪʠʯʥʳʭ ʦʥʪʦʣʦʛʠʡ; 

- ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʩʚʷʟʝʡ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ; 

- ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ. 
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ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

 

ʆʥʪʦʣʦʛʠʠ ʧʦʥʷʪʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʆʥʪʦʣʦʛʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʦʛ ʙʘʟʳ ʟʥʘʥʠʡ, 

ʦʪʨʘʞʘʶʱʝʡ ʟʥʘʥʠʷ ʵʢʩʧʝʨʪʦʚ  ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʪ.ʝ.ʚ ʢʘʯʝʩʪʚʝ ʫʟʣʦʚ ʛʨʘʬʘ ʦʥʪʦʣʦʛʠʠ 

ʚʳʙʠʨʘʶʪʩʷ ʚʘʞʥʝʡʰʠʝ ʬʘʢʪʦʨʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʚ 

ʢʘʯʝʩʪʚʝ ʩʚʷʟʝʡ ï ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ (ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ï ʛʨʘʬ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʨʝʙʨʘʤʠ) [4]. ʋʟʣʘʤ ʠ ʩʚʷʟʷʤ ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʯʠʩʣʦʚʳʝ 

ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ. ʉʚʷʟʠ ʪʘʢʞʝ ʤʦʛʫʪ ʠʤʝʪʴ 

ʨʘʟʣʠʯʥʳʝ ʚʝʩʘ (ʩʠʣʘ ʚʣʠʷʥʠʷ) ʠ ʙʳʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ (ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʛʦ 

ʬʘʢʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʥʘʯʝʥʠʷ ʚʪʦʨʦʛʦ ʬʘʢʪʦʨʘ), ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

(ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʟʥʘʯʝʥʠʷ ʚʪʦʨʦʛʦ ʬʘʢʪʦʨʘ). 

ʆʥʪʦʣʦʛʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʟʜʘʶʪʩʷ ʵʢʩʧʝʨʪʘʤʠ, ʦʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʩʦʟʜʘʥʠʝ ʦʥʪʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʢʩʪʦʚʳʭ ʢʦʨʧʫʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥ ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ ʤʦʜʫʣʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʜʩʠʩʪʝʤʫ ʚʝʜʝʥʠʷ ʦʥʪʦʣʦʛʠʡ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʚʝʜʝʥʠʷ ʦʥʪʦʣʦʛʠʡ ï ʩʦʚʨʝʤʝʥʥʳʝ ʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ, ʘ ʪʘʢʞʝ 

ʩʧʝʮʠʘʣʴʥʳʝ ʉʋɹɼ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʭʨʘʥʝʥʠʝ ʩʝʪʝʚʳʭ ʩʪʨʫʢʪʫʨ. 

ɺʳʙʦʨ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʩʯʝʪʘ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ï ʫʟʣʦʚ ʦʥʪʦʣʦʛʠʠ ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʢʩʧʝʨʪʘʤʠ. ʏʘʱʝ ʚʩʝʛʦ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, 

ʟʘʚʠʩʷʱʘʷ ʦʪ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʣʠʥʝʡʥʘʷ, ʦʪʣʠʯʘʶʪʩʷ ʣʠʰʴ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʧʦʜʙʠʨʘʶʪʩʷ ʵʢʩʧʝʨʪʥʦ, ʘ ʟʘʪʝʤ ʠʪʝʨʘʪʠʚʥʦ ʫʪʦʯʥʷʶʪʩʷ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʃʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʱʘʪʴ ʚʳʯʠʩʣʝʥʠʷ ʚ ʩʣʫʯʘʝ 

ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʦʜʥʘʢʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʚʠʜʫ 

ʟʘʚʠʩʠʤʦʩʪʠ ʬʘʢʪʦʨʦʚ, ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʧʨʠʥʠʤʘʪʴ ʥʝʣʠʥʝʡʥʳʡ ʚʠʜ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʩʪʦʷʥʥʘʷ ʘʢʪʫʘʣʠʟʘʮʠʷ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʠʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʦʚ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩʦʦʙʱʝʥʠʡ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ ʮʝʣʝʚʦʤ 

ʬʨʘʛʤʝʥʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʦʚ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʘ ʚʝʙ-ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ, ʉʄʀ ʠ ʪ.ʧ. 

 

ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʚʝʜʝʥʠʷ ʦʥʪʦʣʦʛʠʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʥʪʦʣʦʛʠʠ  

ʉʮʝʥʘʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʯʘʱʝ ʚʩʝʛʦ ʦʙʲʝʢʪʘʤʠ ʠ ʫʷʟʚʠʤʦʩʪʷʤʠ). ʇʦʩʣʝ ʚʳʙʦʨʘ ʮʝʣʝʚʳʭ 

ʬʘʢʪʦʨʦʚ ʩʮʝʥʘʨʠʷ ʚ ʛʨʘʬʝ ʦʥʪʦʣʦʛʠʠ ʚʳʷʚʣʷʶʪʩʷ ʧʦʜʛʨʘʬʳ (ʯʘʩʪʠʯʥʳʝ ʦʥʪʦʣʦʛʠʠ), 

ʥʘʠʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʙʨʘʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɼʘʣʝʝ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʯʘʩʪʠʯʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʥʘ ʚʳʙʨʘʥʥʳʭ ʧʦʜʛʨʘʬʘʭ, ʪ.ʝ. ʚʳʯʠʩʣʷʝʪʩʷ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʬʘʢʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʙʨʘʥʥʳʤ ʩʮʝʥʘʨʠʷʤ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʙʠʨʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʟʤʝʥʷʝʤʳʭ ʚ ʜʘʥʥʳʭ ʧʦʜʛʨʘʬʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʠʣʫʯʰʠʤ ʟʥʘʯʝʥʠʷʤ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ  ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʵʢʩʧʝʨʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʨʘʬʘ ʦʥʪʦʣʦʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʦ ʫʩʪʨʘʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʳʭ 

ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʳʷʚʣʝʥʠʝ çʩʢʨʳʪʳʭè ʩʚʷʟʝʡ, ʠʟʤʝʥʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ, ʩʦʟʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʷʟʝʡ  (ʚ ʪʦʤ ʯʠʩʣʝ, 

ʧʫʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ, ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʘʣʴʥʳʝ ʦʙʲʝʢʪʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʚʝʨʦʷʪʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ). 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʩʚʷʟʝʡ 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʚʷʟʝʡ ʚʦ 

ʚʨʝʤʝʥʠ (ʢʘʢ ʧʦ ʠʭ ʦʪʨʘʞʝʥʠʶ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʠ ʚʥʝʩʝʥʥʳʭ 

ʵʢʩʧʝʨʪʘʤʠ) ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ 

(ʧʝʨʠʦʜʠʯʥʦʩʪʠ, ʪʨʝʥʜʳ, ʘʥʦʤʘʣʠʠ) ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʮʠʬʨʦʚʦʡ  
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ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ (ʜʠʩʧʝʨʩʠʦʥʥʳʡ-, ʚʝʡʚʣʝʪ-ʘʥʘʣʠʟ ʠ ʪ.ʧ.),  ʚʳʷʚʣʷʪʴ ʚʦʟʤʦʞʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʧʝʨʘʮʠʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʰʘʙʣʦʥʘʤʠ ʠʭ ʜʠʥʘʤʠʢʠ, 

ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ [5]. 

ʉʫʱʝʩʪʚʫʝʪ ʩʚʳʰʝ 100 ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ  ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʨʷʜʦʚ ʜʠʥʘʤʠʢʠ ʦʙʲʝʤʦʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ. ʉʨʝʜʠ ʥʠʭ, ʤʝʪʦʜʳ, 

ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʠ ʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ: 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ, ʤʝʪʦʜʳ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ, ʘʚʪʦʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, 

ʤʝʪʦʜʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʙʘʟʠʨʫʝʪʩʷ ʥʘ  ʬʨʘʢʪʘʣʴʥʦʤ ʘʥʘʣʠʟʝ. ɼʣʷ 

ʜʘʥʥʦʛʦ ʨʷʜʘ ʩʪʨʦʠʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ R/S ʦʪ ʥʦʤʝʨʘ ʵʣʝʤʝʥʪʘ ʨʷʜʘ. ɽʩʣʠ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʙʣʠʟʢʘ ʢ ʩʪʝʧʝʥʥʦʡ, ʪʦ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʍʝʨʩʪʘ), ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ  ʦ ʪʦʤ, 

ʙʫʜʝʪ ʣʠ ʧʦʚʝʜʝʥʠʝ ʨʷʜʘ ʧʝʨʩʠʩʪʝʥʪʥʳʤ, ʪ.ʝ. ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ  ʙʣʠʟʢʦ ʢ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʤʫ ʧʦʚʝʜʝʥʠʶ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʪ.ʝ. ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʮʝʣʝʚʫʶ 

ʬʫʥʢʮʠʶ, ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʦʥʪʦʣʦʛʠʶ, ʨʘʩʰʠʨʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠ ʵʢʩʧʝʨʪʥʫʶ 

ʧʦʜʜʝʨʞʢʫ, ʧʣʘʥʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ.  

ʂʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʥʪʝʥʪ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʦʙʨʘʟʫʝʪ ʟʥʘʯʠʤʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʙʲʝʤʳ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ 

ʦʙʣʘʩʪʠ [6]. ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʘʥʘʣʠʟʘ ʧʨʠ ʵʪʦʤ ʷʚʣʷʶʪʩʷ ʩʦʙʳʪʠʡʥʳʝ ʠʣʠ ʪʝʤʘʪʠʯʝʩʢʠʝ 

ʩʨʝʟʳ ʵʪʠʭ ʧʦʪʦʢʦʚ ï ʤʘʩʩʠʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʜʦʢʫʤʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʙʳʪʠʷʤ ʠʣʠ ʪʝʤʘʪʠʢʘʤ. ɼʠʥʘʤʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʢʘʢ ʚʥʫʪʨʝʥʥʠʭ, ʪʘʢ ʠ ʚʥʝʰʥʠʭ ʥʝʣʠʥʝʡʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪʩʷ, 

ʚʦʟʤʦʞʥʦ, ʚ ʥʝʷʚʥʦʤ ʚʠʜʝ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʢʦʥʪʝʥʪʘ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʘʛʦʚ, ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ ʵʪʘʧʦʚ, 

ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʝʤʦʚ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʝʪʦʜʠʢʫ, ʧʨʦʮʝʜʫʨʫ ʧʨʦʚʝʜʝʥʠʷ ʜʝʡʩʪʚʠʡ, 

ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ, ʚʳʭʦʜʠʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʫʙʣʠʢʘʮʠʠ, ʩʦʙʳʪʠʷ, ʩʶʞʝʪʳ, ʚʳʷʚʣʷʪʴ ʥʦʚʳʝ, ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ ʬʘʢʪʦʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʩʠʩʪʝʤʳ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, 

ʩʝʪʝʚʦʛʦ ʢʦʥʪʝʥʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʘ. ʕʪʠ ʩʨʝʜʩʪʚʘ  ʦʭʚʘʪʳʚʘʶʪ 

ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ (BigData) ʠʟ ʜʠʥʘʤʠʯʝʩʢʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʰʫʤʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʣʘʙʦ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ (HiddenWeb,  
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DeepWeb), ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʩʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘè [7]. ɿʘʜʘʯʠ ʧʦʜʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʨʠʩ. 3) ʩʣʝʜʫʶʱʠʝ: 

- ʤʦʥʠʪʦʨʠʥʛ ʮʝʣʝʚʳʭ ʦʙʲʝʢʪʦʚ; 

- ʢʦʥʪʨʦʣʴ ʤʝʜʠʘʧʨʠʩʫʪʩʪʚʠʷ ʠ ʤʝʜʠʘʘʢʪʠʚʥʦʩʪʠ ʮʝʣʝʚʳʭ ʦʙʲʝʢʪʦʚ; 

- ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ; 

- ʚʳʷʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʦʙʲʝʢʪʦʚ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʬʦʥʜʦʚ. 

 

 
ʈʠʩ. 3. ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʇʦʜʩʠʩʠʩʪʝʤʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

 

ʇʦʜʩʠʩʪʝʤʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʙʣʦʢ ʩʠʩʪʝʤʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʷʪʠʷ ʨʝʰʝʥʠʡ (ʨʠʩ. 4), ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʝʰʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʥʘʭʦʞʜʝʥʠʝ ʨʝʣʝʚʘʥʪʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʙʱʝʥʠʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʶʞʝʪʦʚ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʚ ʜʠʥʘʤʠʢʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʶʞʝʪʦʚ; 

- ʦʪʩʣʝʞʠʚʘʥʠʝ ʩʶʞʝʪʥʳʭ ʮʝʧʦʯʝʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʙʳʪʠʷʤ, ʧʨʦʮʝʩʩʘʤ; 

- ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʦʙʳʪʠʡ ʠ ʦʙʲʝʢʪʦʚ ʠʟ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʶʞʝʪʘ; 

- ʚʠʟʫʘʣʠʟʘʮʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʦʙʳʪʠʡ ʠ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʦʚ 

ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʞʜʫ ʩʦʙʦʡ. 
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ʈʠʩ. 4. ʇʦʜʩʠʩʪʝʤʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʥʘʟʥʘʯʝʥʠʝʤ ʜʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ, ʚʤʝʩʪʝ ʩ ʧʦʜʩʠʩʪʝʤʦʡ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [8]: 

- ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʘʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʘ ʚ ʩʨʝʜʝ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʭʦʞʜʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʟʘʧʨʦʩʫ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʟʘʧʨʦʩʫ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʚ ʜʠʥʘʤʠʢʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʦʙʳʪʠʡ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʢʘʭ; 

- ʚʳʷʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ; 

- ʚʳʷʚʣʝʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ; 

- ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʩʪʝʤʦʡ ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʘ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʠʩʩʣʝʜʫʝʤʦʤʫ ʦʙʲʝʢʪʫ/ʩʦʙʳʪʠʶ. ɼʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʩʪʘʪʠʩʪʠʢʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʚʠʜʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ.    

ʕʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥʪʝʥʪʘ ʷʚʣʷʶʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʘʮʠʠ ʩʝʪʝʚʦʛʦ ʢʦʥʪʝʥʪʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʋʢʨʘʠʥʝ 

ʜʦʩʪʫʧʥʳ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʘ:InfoStream (www.infostream.ua), S-monitor (s-

monitor.com), YouScan (youscan.ru) ʠ ʜʨ. ʨʝʘʣʠʟʫʶʱʠʝ ʥʝʦʙʭʦʜʠʤʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ.     

ɼʘʣʝʝ ʥʘ ʷʟʳʢʝ ʚʳʙʨʘʥʥʦʡ ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʘ ʚ ʩʨʝʜʝ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʝʥʪ-

ʤʦʥʠʪʦʨʠʥʛʘ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʨʦʩ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʨʝʣʝʚʘʥʪʥʳʭ ʚʳʙʨʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʧʨʠʤʝʨ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 1). 
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ʈʠʩ. 5.ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʘ 

ʇʦʜʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʟʘ ʫʢʘʟʘʥʥʳʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ(ʨʠʩ. 6). ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥʳ ʚ ʥʘʩʪʦʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ. ɺ ʠʥʪʝʨʬʝʡʩʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʧʨʦʩʤʦʪʨʫ ʨʝʣʝʚʘʥʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ  ʧʦ ʚʳʙʨʘʥʥʦʡ ʜʘʪʝ.  

 
ʈʠʩ. 6.ɼʠʥʘʤʠʢʘ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʂʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʢʘʢ ʣʦʢʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʜʠʥʘʤʠʢʠ ʧʫʙʣʠʢʘʮʠʡ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʧʨʠʤʝʨ, ʚʠʟʫʘʣʴʥʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʤʝʪʦʜʘʭ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʠʘʛʨʘʤʤ ʧʦʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

ʙʳʣʠ  ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ, ʙʘʟʦʚʳʝ ʧʨʦʬʠʣʠ ʠʭ ʧʦʚʝʜʝʥʠʷ [1, 5]. ʇʨʝʜʣʦʞʝʥʥʳʝ 

ʤʦʜʝʣʠ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʢʦʪʦʨʳʝ ʵʢʩʪʨʘʛʠʨʫʶʪʩʷ ʩʠʩʪʝʤʘʤʠ 

ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʘ. ʇʦʵʪʦʤʫ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ 

ʰʘʙʣʦʥʳ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ ï ʢʘʢ ʧʫʪʝʤ ʘʥʘʣʠʟʘ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʬʦʥʜʘ ʩʝʪʝʚʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʪʘʢ ʠ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʷʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.ʅʘ ʨʠʩ. 7 ʧʨʠʚʝʜʝʥ ʦʙʦʙʱʝʥʥʘʷ 
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ʜʠʘʛʨʘʤʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʩʝʤ ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ 

[9].ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ çʙʣʠʟʦʩʪʠè ʬʨʘʛʤʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ 

ʧʨʠʚʝʜʝʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʚ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

çʚʝʡʚʣʝʪ-ʘʥʘʣʠʟè [10], ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʢʘʢ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢʘʭ, ʪʘʢ ʠ ʚ ʩʦʮʠʦʣʦʛʠʠ [11]. 

 
ʈʠʩ. 7. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ: 1 ï ʬʦʥ; 2 ï ʟʘʪʠʰʴʝ; 3 ï 

çʘʨʪʧʦʜʛʦʪʦʚʢʘè; 4 ï ʟʘʪʠʰʴʝ; 5 ï ʘʪʘʢʘ/ʪʨʠʛʛʝʨ ʨʦʩʪʘ; 6 ï ʧʠʢ ʟʘʚʳʰʝʥʥʳʭ ʦʞʠʜʘʥʠʡ; 7 ï 

ʫʪʨʘʪʘ ʠʣʣʶʟʠʡ ʦʨʛʘʥʠʟʘʪʦʨʦʚ; 8 ï ʦʙʱʝʩʪʚʝʥʥʦʝ ʦʩʦʟʥʘʥʠʝ; 9 ï ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ/ʬʦʥ 

˥͍͊ͤ͊͡Ύ ͙͔͒Ύ ͙͔͔͙ͨͪͣͤͤΎ͍͔͚͍͔ͭ͡-͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ Ήͭͦͣ ͫͯ͡;͔͊ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͭͦͣΣ 

;ͭͦ ͔ͤͫͭ͊ͼ͙ͦͤ͊ͪͤ·͚ ͍͔͔͚ͪͣͤͤͦ ͪΎ͒ ͔ͪ͊͒͘͡Ύ͔ͭͫΎ ͤ͊ ͔ͦͭ͒͡Έͤ·͔ ͔͙ͨͪͦͣ͗ͯͭ͟ όͭ͊͟ 

ͤ͊͘·͍͔͊ͣ·͔ ζͦͤ͊͟ ͤ͊͋͡Ό͔͙͒ͤΎηύΣ ͙ ͤ͊ ͊͗͒ͦͣ͟ ͙͘ ͙ͤͻ  ͍·;͙ͫ͡Ύ͔ͭͫΎ ͍͔͙͡;͙ͤ͊Σ 

ͨͦ͊͘͟·͍͊Ό΅͊Ύ ͔͔ͫͭͨͤΈ ͙͙͋ͦͫͭ͘͡ ͙͔͔ͫͫ͒ͯͣ͡·ͻ ͒͊ͤͤ·ͻ ͫ ͪ͊ͤ͘·͙ͣ ͍͙͎͙ͫ͒͊ͣ ͔͎ͤͦͭͦͪͦͦ͟ 

͍͔͚͍͔ͭ͊͡ ό͔ͫͨͼ͙͊͡Έ͚ͤͦ ͺͯͤ͟ͼ͙͙ύ ͍ ͪ͊ͤ͘·ͻ ͣ͊ͫ΄ͭ͊͋͊ͻΦ ˤ͔͚͍͔ͭ͡-͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ ͎͔͔͙͔ͤͪͪͯͭ 

ͤ͊͋ͦͪ ͦ͟Ήͺͺ͙ͼ͙͔͍ͤͭͦΣ ͦͭͦͪ͟·͔ Ύ͍͡ΎΌͭͫΎ ͺͯͤ͟ͼ͙Ύ͙ͣ ͍͒ͯͻ ͔͔͔ͨͪͣͤͤ·ͻΥ ͍͔͔͙ͪͣͤ ͙ ;͊ͫͭͦͭ·Σ 

͙ ͨͦͭͦͣͯ ͍ͦ͋ͪ͊ͦ͘·͍͊Όͭ ͍͔ͨͦͪͻͤͦͫͭΈ ͍ ͔ͭͪͻ͔ͣͪͤͦͣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭΦ  

ʅʝʧʨʝʨʳʚʥʦʝʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʬʫʥʢʮʠʠ ( )f t  ʩʪʨʦʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʝʧʨʝʨʳʚʥʳʭ ʤʘʩʰʪʘʙʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʧʝʨʝʥʦʩʦʚ ʚʳʙʨʘʥʥʦʛʦ ʚʝʡʚʣʝʪʘ( )ty  ʩ 

ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ a  ʠ ʧʘʨʘʤʝʪʨʘ ʩʜʚʠʛʘ b: 
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˽ͦͯ͡;͔ͤͤ·͔ ͍͔͚͍͔ͭ͡-ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ· ͣͦ͗ͤͦ ͔͍͙ͨͪ͒ͫͭ͊ͭΈ ͍ ͎ͪ͊ͺ͙;͔ͫͦͣ͟ ͍͙͔͒Σ ͔͙ͫ͡ ͨͦ 

͚ͦ͒ͤͦ ͙ͦͫ ͙ͦͭͦ͗ͭ͡Έ ͍͙͎ͫ͒ ͍͔͚͍͔ͭ͊͡ όͦͫΈ ͍͔͔͙ͪͣͤύΣ ͊ ͨͦ ͎͚͒ͪͯͦ - ͣ͊ͫ΄ͭ͊͋· όͦͫΈ ͣ͊ͫ΄͍ͭ͊͋ͦύΣ 

͙ ͙ͪ͊ͫͪ͊ͫͭ͟Έ ͭͦ;͙͟ ͨͦͯ͡;͔͚ͤͤͦ ͫͻ͔ͣ· ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͔͙͡;͙ͤ· ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ 

ͦ͟Ήͺͺ͙ͼ͙͔͍ͤͭͦ  ό;͔ͣ ͋ͦ͡Έ΄͔ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭΣ ͔ͭͣ Ύͪ;͔ ͼ͍͔ͭ͊ύΦ͙̏ͭ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ· ͨͦ͊͘͟·͍͊ΌͭΣ 

ͤ͊ͫͦ͟͡Έͦ͟ ͍͔͔͙͔ͨͦ͒ͤ ͨͪͦͼ͔ͫͫ͊ ͍ ͚͒͊ͤͤͦ ͭͦ;͔͟ ͙͋ͦ͘͟͡ ͍͔͚͍͔ͭͯ͟͡ ͍ ͒͊ͤͤͦͣ ͣ͊ͫ΄͔ͭ͊͋Φ ͔̉ͣ 

͙͔͋͗͡ ͦͭ ͙͙͔͚͊ͤ͊ͪͯͣͦ͘͡ ͍͙͙͙͊ͫͣͦͫͭ͘ ͍ ͔͙ͦͪͫͭͤͦͫͭ͟ ͚͒͊ͤͤͦ ͭͦ;͙͟ ͟ ͍͙͒ͯ ͍͔͚͍͔ͭ͊͡Σ ͔ͭͣ 

͋ͦ͡Έ΄ͯΌ ͊͋ͫͦ͡ΌͭͤͯΌ ͍͔͙͡;͙ͤͯ ͙͔͔ͣͭ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͚ ͟ ͦΉͺͺ͙ͼ͙͔ͤͭΦ  

ɺʝʡʚʣʝʪʳ çʤʝʢʩʠʢʘʥʩʢʘʷ ʰʣʷʧʘè ʠ ʄʦʨʣʝ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʪʨʘʞʘʝʪ ʜʠʥʘʤʠʢʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʚʝʡʚʣʝʪʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 8, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʪʨʠ ʜʘʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ  ʢʨʠʪʠʯʝʩʢʠʤ ʪʦʯʢʘʤ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ.  
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ʈʠʩ. 8.ɺʝʡʚʣʝʪ-ʩʧʝʢʪʦʛʨʘʤʤʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ 

(ʘ ï çʤʝʢʩʠʢʘʥʩʢʘʷ ʰʣʷʧʘè, ʙ ï ʚʝʡʚʣʝʪʄʦʨʣʝ) 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ʚʝʡʚʣʝʪ-ʩʧʝʢʪʦʛʨʘʤʤʪʘʢʞʝ ʜʦʩʪʫʧʥʳ 

ʢʘʢ ʚ ʨʷʜʝ ʧʘʢʝʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʠʤʝʨ, ʚ Matlab, ʪʘʢ ʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʚ 

ʨʝʞʠʤʝ ʦʥʣʘʡʥ (http://ion.researchsystems.com/cgi-bin/ion-p?page= wavelet.ion). 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʶʞʝʪʥʳʭ 

ʮʝʧʦʯʝʢ ʠʟ ʩʦʦʙʱʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʧʨʦʩʫ ʟʘ ʚʳʙʨʘʥʥʳʝ ʜʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʩʦʙʳʪʠʷ ʟʘ ʫʢʘʟʘʥʥʳʝ ʜʘʪʳ (ʨʠʩ. 9). 

ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʦʪʙʠʨʘʶʪʩʷ ʤʘʩʩʠʚʳ ʩʦʦʙʱʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʳʙʨʘʥʥʳʤ ʜʘʪʘʤ, ʦʙʲʝʢʪʳ ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʙʲʝʢʪʳ ʤʦʥʠʪʦʨʠʥʛʘ. 

 

 
ʈʠʩ. 9. ʆʩʥʦʚʥʳʝ ʩʶʞʝʪʥʳʝ ʮʝʧʦʯʢʠ ʟʘ ʚʳʙʨʘʥʥʳʝ ʜʘʪʳ 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʚ ʩʠʩʪʝʤʘʭ 

ʠʥʪʝʛʨʘʮʠʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʚ ʠʥʪʝʨʬʝʡʩʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʬʦʨʤʠʨʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʨʪʨʝʪʳè, ʦʭʚʘʪʳʚʘʶʱʠʝ ʩʧʠʩʢʠ ʧʝʨʩʦʥ, ʪʦʧʦʥʠʤʦʚ, ʷʟʳʢʦʚ, ʢʦʤʧʘʥʠʡ 

ʠ ʪ.ʧ.,  ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʨʝʣʝʚʘʥʪʥʳʭ ʥʝʢʦʪʦʨʦʤʫ ʟʘʜʘʥʥʦʤʫ ʟʘʧʨʦʩʫ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʟ çʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʨʝʪʘè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʟʘʧʨʦʩʫ ʚʳʙʠʨʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʧʦʤʠʥʘʝʤʳʝ ʧʝʨʩʦʥʳ ʠ/ʠʣʠ ʚʝʙ-ʨʝʩʫʨʩʳ ʟʘ ʚʳʙʨʘʥʥʳʝ ʜʘʪʳ. 



 

12                      ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ 

 

ʕʪʠ ʩʧʠʩʢʠ ʤʦʛʫʪ ʘʛʨʝʛʠʨʦʚʘʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ  ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʩʦʙʳʪʠʡ ʠ ʦʙʲʝʢʪʦʚ (ʨʠʩ. 10). 

 
ʈʠʩ. 10. ʇʨʠʤʝʨ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʚʷʟʝʡ ʩʦʙʳʪʠʡ ʠ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Gephi 

(www.gephi.org). 

ʕʪʠ ʞʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ 

ʫʢʘʟʘʥʥʳʤʠ ʘʥʘʣʠʪʠʢʘʤʠ ʚʝʙ-ʨʝʩʫʨʩʘʤʠ ʠ ʧʝʨʩʦʥʘʤʠ. 

ʅʘ ʨʠʩ. 10 ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʢʘʞʜʦʤʫ ʤʘʩʩʠʚʫ (ʫʟʣʳ, ʠʜʝʥʪʠʬʠʮʠʦʨʦʚʘʥʥʳʝ ʜʘʪʘʤʠ) 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʲʝʢʪʳ. ʇʨʠ ʵʪʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝʪʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʲʝʢʪʳ, ʦʙʱʠʝ 

ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʩʦʙʳʪʠʡ (ʆ-ʟʦʥʘ), ʘ çʛʨʝʙʝʰʢʠè ʥʘ ʧʝʨʠʬʝʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʤ 

ʦʙʲʝʢʪʘʤ, ʦʪʨʘʞʘʶʱʠʤ ʩʧʝʮʠʬʠʢʫ ʢʦʥʢʨʝʪʥʳʭ ʩʦʙʳʪʠʡ  (ʉ-ʟʦʥʳ) [13]. 

ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʢʨʠʪʝʨʠʡ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʩʦʙʳʪʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʢʦʥʢʨʝʪʥʦʡ 

ʜʘʪʦʡ, ʦʙʱʝʡ ʪʝʤʘʪʠʢʝ: ʯʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ ʠʟ ʥʝʛʦ ʧʦʧʘʜʘʝʪ ʚ ʆ-ʟʦʥʫ, ʪʝʤ ʦʥ ʙʦʣʝʝ 

ʨʝʣʝʚʘʥʪʝʥ ʪʝʤʘʪʠʢʝ.  ʌʦʨʤʘʣʴʥʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʢʨʠʪʝʨʠʷ 
,i Nk  ʜʣʷ ʩʶʞʝʪʘ i  ʪʝʤʘʪʠʢʠ s   

ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʛʜʝ N  ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ,  
,i NT ï ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʠʤʳʭ  ʦʙʲʝʢʪʦʚ ʩʦʙʳʪʠʷ i , ï  ,s NT  ï 

ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʠʤʳʭ  ʦʙʲʝʢʪʦʚ ʜʣʷ ʚʩʝʡ ʪʝʤʘʪʠʢʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ  ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ  ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ 

ʬʨʘʢʪʘʣʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʘʤʦʧʦʜʦʙʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʩʩʠʚʦʚ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʨʠʛʦʜʥʘʷ 

ʢ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ɺʘʞʥʝʡʰʝʡ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʷʜʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʭʘʦʪʠʯʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʷʚʣʷʝʪʩʷ, 

ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʢʘʟʘʪʝʣʴ ʍʝʨʩʪʘ (H), ʦʧʨʝʜʝʣʷʝʤʳʡ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ /R S- 

ʘʥʘʣʠʟʘ [12]. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ  ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʨʘʟʙʨʦʩʘ ï ʦʪʥʦʰʝʥʠʷ 

ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʷʜʘ R ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ S. 
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ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʢʦʛʜʘ ʩʦʦʪʥʦʰʝʥʠʝ /R Sʠʤʝʝʪ ʧʦʩʪʦʷʥʥʳʡ ʪʨʝʥʜ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʩʦʦʪʥʦʰʝʥʠʠ( )/ 2
H

R S N= ,ʛʜʝ H  ï ʧʦʢʘʟʘʪʝʣʴ ʍʝʨʩʪʘ. 

ʅʘ ʨʠʩ. 11 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʦʪʥʦʰʝʥʠʷ   /R Sʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʵʪʦʡ ʨʘʙʦʪʝ 

ʧʨʠʤʝʨʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʨʠʚʘʷ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʨʘʟʤʘʭʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʧʨʷʤʦʡ ʚ ʜʚʦʡʥʦʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ. ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

Hʭʘʨʘʢʪʝʨʠʟʫʶʪ ʨʘʟʥʳʝ ʪʠʧʳ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʜʠʥʘʤʠʢʠ (ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʠ). 

ʇʨʠ 0,5H = ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʨʷʜʘ, ʘ ʟʥʘʯʝʥʠʝ 0,5 <H < 

1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʩʪʝʧʝʥʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʨʷʜʘ.  

 
ʈʠʩ. 11. ʂʨʠʚʘʷ R/S ʚ ʜʚʦʡʥʦʡ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʰʢʘʣʝ 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʍʝʨʩʪʘ, ʧʨʝʚʳʰʘʶʱʝʝ 1/2, ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʩʘʤʦʧʦʜʦʙʠʠ ʠ ʠʪʝʨʘʪʠʚʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ,ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ï ʢʘʢ ʪʦʣʴʢʦ ʠʩʯʝʟʘʝʪ çʰʣʝʡʬè ʦʜʥʦʛʦ ʩʶʞʝʪʘ 

ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʝʤʫ ʥʘ ʩʤʝʥʫ ʚʦʟʥʠʢʘʝʪ ʥʦʚʳʡ ʩʶʞʝʪ, ʪ.ʝ. ʧʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʙʣʠʟʢʦ ʢ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤʫ ʧʦʚʝʜʝʥʠʶ. 

 

ɺʳʚʦʜʳ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʠʜʝʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥʪʦʣʦʛʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʶʞʝʪʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ, ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚʘʭ ʘʥʘʣʠʟʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʝʘʣʪʠʟʘʮʠʠ ʩʠʩʪʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʢʦʥʪʝʥʪ-ʤʦʥʠʪʦʨʠʥʛʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʮʝʥʘʨʥʦʤ ʘʥʘʣʠʟʝ, ʘ ʪʘʢ ʞʝ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ  ʠ ʧʨʦʛʥʦʟʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
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ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ɿɸʉʆɹʀ ɺ ʆʈɻɸʅɯɿɸʎɯʁʅʆʄʋ ʋʇʈɸɺʃɯʅʅɯ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʦʚʩʷʢʜʝʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʻ 

ʢʦʥʢʫʨʝʥʪʥʦʶ ʚʠʤʦʛʦʶ ʩʫʯʘʩʥʦʛʦ ʜʽʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʄʽʞʥʘʨʦʜʥʘ ʧʨʘʢʪʠʢʘ  ʩʚʽʜʯʠʪʴ, ʱʦ 

ʫ ʙʽʣʴʰʦʩʪʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʢʦʤʧʘʥʽʡ ɯʊ-ʜʠʨʝʢʪʦʨʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʝʨʽʚʥʠʮʪʚʘ,  ̒

ʢʣʶʯʦʚʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʙʽʟʥʝʩʫ. ɺʽʜ ʨʽʚʥʷ ʾʭ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʧʦʪʦʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʢʦʤʧʘʥʽʾ 

ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʣʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʡ ʚʣʘʩʥʝ ʽʩʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ.  

ɹʫʜʴ-ʷʢʫ ʦʨʛʘʥʽʟʘʮʽʶ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʦʮʽʦʪʝʭʥʽʯʥʫ ʩʠʩʪʝʤʫ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ   

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʷʢʦʾ ʤʦʜʝʣʶʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪ ɹ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʢʽʥʯʝʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʊʠʧʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ ʻ 

ʫʧʨʘʚʣʽʥʥʷ, ʜʦʢʫʤʝʥʪʦʦʙʽʛ, ʚʠʨʦʙʥʠʮʪʚʦ, ʨʝʢʣʘʤʘ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʨʦʜʫʢʮʽʶ ʡ ʧʦʩʣʫʛʠ ʪʦʱʦ [1].  

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʶʪʴ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʥʘʙʽʨ ʟʘʩʦʙʽʚ ʟʙʦʨʫ ʚʽʜʦʤʦʩʪʝʡ 

ʧʨʦ ʦʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷ ʽ ʟʘʩʦʙʽʚ ʚʧʣʠʚʫ ʥʘ ʡʦʛʦ ʧʦʚʝʜʽʥʢʫ ʟ ʤʝʪʦʶ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ  ʷʢ ʬʘʢʪʦʨ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʘʮʽʾ. ʉʘʤʝ ʪʝʭʥʦʣʦʛʽʾ ʚʠʤʘʛʘʶʪʴ 

ʩʪʚʦʨʝʥʥ ̫ʩʫʯʘʩʥʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʧʨʠʷʶʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʶ ʙʽʟʥʝʩ-ʟʘʩʪʦʩʫʚʘʥʴ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʝʟʧʝʢʫ. ʇʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʫ ʧʝʨʤʘʥʝʥʪʥʦ ʟʤʽʥʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʇʽʜʪʨʠʤʢʘ ʡ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʦʩʥʦʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ  (ʜʠʚ. ʨʠʩ.1).  

ʅʘ ʚʠʱʦʤʫ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ ï ʨʽʚʥʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ï ʬʦʨʤʫʻʪʴʩʷ 

ʟʙʘʣʘʥʩʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ. ʎʽ ʧʨʦʮʝʩʠ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʜʦʩʚʽʜ ʪʘ ʽʥʪʫʾʮʽʶ ʢʝʨʽʚʥʠʭ ʦʩʽʙ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʤʦʞʫʪʴ 

ʧʽʜʪʨʠʤʘʪʠ ʟʘʩʦʙʠ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʪʝʭʥʦʣʦʛʽʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ [1]. ʊʘʢ, ʩʴʦʛʦʜʥʽ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʩʠʩʪʝʤʥʦ-ʜʠʥʘʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦ-

ʜʠʥʘʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʩʮʝʥʘʨʥʠʡ ʘʥʘʣʽʟ, ʧʨʦʛʨʘʚʘʪʠ ʨʽʟʥʽ ʨʽʰʝʥʥʷ ʡ 

ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʥʘʩʣʽʜʢʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʡ ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʧʨʘʚʣʷʶʯʽ ʧʘʨʘʤʝʪʨʠ.  

 

 

 

 

 

 



 

16                        ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ 

 
ʈʠʩ.1 ʇʽʜʪʨʠʤʢʘ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

 

ʆʙʨʘʥʘ ʩʪʨʘʪʝʛʽʷ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʮʽʣʴʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʩʝʨʝʜʥʴʦʶ ʣʘʥʢʦʶ ʢʝʨʽʚʥʠʢʽʚ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʽʥʪʝʛʨʦʚʘʥʘ 

ʧʣʘʪʬʦʨʤʘ ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʠ, ʷʢʘ ʧʽʜʪʨʠʤʫʻ ʟʘʩʦʙʠ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʙʨʦʙʢʠ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ.   

ʅʘ ʨʽʚʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ.  

 

 

ʉʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ 
ɺʠʟʥʘʯʝʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ɽʢʩʧʝʨʪʥʽ 

ʩʠʩʪʝʤʠ 

ʉʠʩʪʝʤʥʦ-ʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ɽʢʩʧʝʨʪʥʽ 

ʩʠʩʪʝʤʠ 

ʋʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ 

ʎʽʣʴʦʚʝ ʫʧʨʘʚʣʽʥʥʷ 

ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ, 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ʷʢʦʩʪʽ, ʘʥʘʣʽʟ 

ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘ-

ʮʽʡ ʽ ʩʪʘʥʫ ʙʝʟʧʝʢʠ 

ʌʦʨʤʫʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʙʣʽʢ ʨʝ-

ʩʫʨʩʽʚ, ʢʦʥʪʨʦʣʴ ʚʠʢʦ-

ʥʘʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʦʙʤʝ-

ʞʝʥʴ ʡ ʚʫʟʴʢʠʭ ʤʽʩʮʴ 

 

ɿʙʽʨ ʽ ʦʙʨʦʙʢʘ ʽʥ-

ʬʦʨʤʘʮʽʾ ʱʦʜʦ ʚʠʢʦ-

ʥʘʥʥʷ ʜʽʣʦʚʠʭ ʧʨʦʮʝ-

ʩʽʚ, ʬʦʨʤʫʚʘʥʥʷ 

ʟʚʽʪʥʦʩʪʽ 

ʇʣʘʥʫʚʘʥʥʷ, ʚʠʷʚʣʝʥʥʷ 

ʪʝʥʜʝʥʮʽʡ, ʬʦʨʤʫʚʘʥ-

ʥʷ  ʧʨʦʛʥʦʟʽʚ, ʘʥʘʣʽʟ 

ʚʽʜʭʠʣʝʥʴ ʪʘ 

ʢʦʨʝʛʫʚʘʥʥʷ ʧʣʘʥʽʚ 

ɹʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʘ 

ɸʥʘʣʽʪʠʢʘ 
 OLAP 

 data mining  

 BI-ʪʝʭʥʦʣʦʛʽʾ, ʙʝʥʯʤʘʨʢʠʥʛ,   

 ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ, web-ʘʥʘʣʽʪʠʢʘ 

ɯʥʬʦʨʤʘʮʽʡʥʘ 

ʧʽʜʪʨʠʤʢʘ 
 ɿʘʧʠʪʠ 

 ɿʚ̔ʪʠ 

 ɯʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ 

 ɯʥʬʦʨʤʘʮʽʡʥʽ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ 
ɯʥʪʝʛʨʘʮʽʡʥʘ ʧʣʘʪʬʦʨʤʘ 

ɿʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʪʘʜʘʥʠʤʠ, ʙʘʟʘʤʠ ʜʘʥʠʭ ʪʘ ʟʥʘʥʴ, ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ 

ʩʝʨʝʜʦʚʠʱʘ ʤʦʜʝʣʶʚʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʨʦʟʨʦʙʥʠʢʘ    

ɹʘʟʠ ʜʘʥʠʭ           ɹʘʟʠ ʟʥʘʥʴ          ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʭʦʚʠʱʘ 

ʆʧʝʨʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

 

ʂʦʨʧʦʨʘʪʠʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʡ ʜʞʝʨʝʣʘ ʜʘʥʠʭ 

ɿʘʩʦʙʠ ʚʟʘʻʤʦʜʽʾ 

ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʬʘʢʪʦ-ʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝ-

ʜʦʚʠʱʘ 

ɿʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ 

ʨʝʘʣʽʟʘʮʽʻʶ 

ʜʽʣʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ɿʘʙʝʟʧʝʯʫʶʯ ̔

ʧʽʜʩʠʩʪʝʤʠ 



 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ                     17 

 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʴʦʛʦʜʥʽ ʡ ʫ ʧʨʦʮʝʩʘʭ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʭ 

ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʉʆʋ): ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʜʣ̔ʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʧʣʘʥʫʚʘʥʥʷ  ʪʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʮʝʩʘʤʠ, ʢʦʥʪʨʦʣ ʁʟʘ ʚʠʢʦʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʭʦʜʫ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʽʡ, ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʜʽʡ, ʨʝʻʩʪʨʘʮʽ ʾʜʽʡ ʪʘ ʧʦʜʽʡ ʜʣʷ ʘʥʘʣʽʟʫ 

ʚʠʢʦʥʘʥʥʷ ʜʽʣʦʚʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉʆʋ, ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʢʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʥʝʙʘʞʘʥʠʭ ʟʦʚʥʽʰʥʽʭ ʯʠ 

ʚʥʫʪʨʽʰʥʽʭ ʚʧʣʠʚʽʚ, ʚʠʣʫʯʝʥʥʷ ʟʥʘʥʴ ʟ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ ʪʘ ʟʘʨʝʻʩʪʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.   

ʗʢʽʩʪʴ ʽ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʨʦʩʪʘʻ, ʘʣʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʚʠʱʫʻ ʧʝʚʥʽ ʨʠʟʠʢʠ ʙʝʟʧʝʢʠ. ʇʠʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʶʪʴ ʙʝʟʫʤʦʚʥʦ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ɯʊ-

ʬʘʭʽʚʮʽʚ, ʷʢʽ ʤʘʶʪʴ  ʜʦʩʪʫʧ ʧʨʘʢʪʠʯʥʦ ʜʦ ʚʩʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʩʠʩʪʝʤ ʙʽʟʥʝʩʫ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ ʩʪʘʻ ʬʘʢʪʦʨʦʤ ʫʩʧʽʰʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʘʮʽ.ʾ  ɹʝʟʧʝʢʫ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʡ ʢ̫ ʨʝʩʫʨʩ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʜʫ ʜʽʷʣʴʥʦʩʪʽ ʽ ʚʪʨʘʪʘ ʷʢʦʛʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʩʫʪʪʻʚʠʭ  ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʪʨʘʪ. ɺʽʜ ʨʽʚʥʷ ʙʝʟʧʝʢʠ 

ʟʘʣʝʞʠʪʴ ʡ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ, ʙʦ ʚʠʪʨʘʪʘ ʨʝʩʫʨʩʽʚ ʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʯʠ ʚʽʜʙʠʪʪʷ ʟʘʛʨʦʟ 

ʙʝʟʧʝʮʽ ʽʥʦʜʽ ʤʦʞʝ ʫʥʝʤʦʞʣʠʚʠʪʠ ʯʠ ʫʩʢʣʘʜʥʠʪʠ  ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʫʧʨʘʚʣʽʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʙʝʟʧʝʢʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʡ ʷʢ ʮʽʣɹ ʫʧʨʘʚʣʽʥʥʷ, ʘʜʞʝ ʫʧʨʘʚʣʽʥʥʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʩʧʨʷʤʦʚʘʥʦ 

ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʩʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʩʪʽʡʢʠʡ ʧʦʩʪʫʧʦʚʠʡ ʨʦʟʚʠʪʦʢ ʦʨʛʘʥʽʟʘʮʽʾ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʚʦʜʥʦʯʘʩ  ʡ  ʚʧʨʦʚʘʜʞʝʥʥʷʤ  ʧʝʚʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʻ  ʩʪʘʥʜʘʨʪʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ISO 15408, ISO 17799 

(BS7799), BSI ʪʘ  ʩʪʘʥʜʘʨʪʠ ʘʫʜʠʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʡ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ COBIT, 

SAC, COSO, SAS 78/94. ʂʝʨʫʶʯʠʩʴ ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʤʦʞʥʘ 

ʦʙʨʘʪʠ ʢʨʠʪʝʨʽʾ, ʥʘ ʟʘʩʘʜʘʭ ʷʢʠʭ ʤʘʻ ʩʪʚʦʨʶʚʘʪʠʩʷ ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʦʢʨʝʩʣʠʪʠ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ, ʦʮʽʥʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʜʝʢʣʘʨʦʚʘʥʠʤ ʮʽʣʷʤ [2]. ʗʢ ʧʨʘʚʠʣʦ ʟʛʽʜʥʦ ʽʟ ʩʪʘʥʜʘʨʪʘʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʮʽʣʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ; ʩʪʚʦʨʶʶʪʴʩʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ; ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ  ʩʫʢʫʧʥʦʩʪʽ ʜʝʪʘʣʽʟʦʚʘʥʠʭ ʥʝ ʣʠʰʝ ʷʢʽʩʥʠʭ, ʘ ʡ 

ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʟʘʜʝʢʣʘʨʦʚʘʥʠʤ 

ʮʽʣʷʤ; ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʡ ʦʮʽʥʶʻʪʴʩʷ ʾʾ 

ʧʦʪʦʯʥʠʡ ʩʪʘʥ; ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ  ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʽʟ 

ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʤʝʪʨʠʢ ʪʘ ʤʽʨ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʟʘʭʠʱʝʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʢʪʠʚʽʚ ʽ ʢʝʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ. 

ʅʘʞʘʣʴ, ʢʝʨʫʶʯʠʩʴ ʩʪʘʥʜʘʨʪʘʤʠ, ʥʝʤʦʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʫʩʽ ʧʨʦʙʣʝʤʠ ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ, 

ʟʦʢʨʝʤʘ, ʟʘ ʨʽʟʥʠʤʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ (ʜʣʷ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʘʧʘʨʘʪʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʦʱʦ) ʜʦʮʽʣʴʥʦ ʩʬʦʨʤʫʚʘʪʠ ʢʦʥʢʨʝʪʥʠʡ ʧʝʨʝʣʽʢ ʚʠʤʦʛ 

ʙʝʟʧʝʢʠ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʝʜʤʝʪʥʦʾ ʩʬʝʨʠ ʧʦʙʫʜʫʚʘʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʩʠʩʪʝʤʫ 

ʚʠʤʦʛ ʜʦ ʟʘʩʦʙʽʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʙʽʟʥʝʩʫ.  

ʆʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʞʠʚʫʯʦʩʪʽ ï ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʘ ʛʘʨʘʥʪʫʻ ʩʪʽʡʢʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʾ ʟʤʽʥʠ  ʧʘʨʘʤʝʪʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

 



 

18                      ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ 

 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʠʭ ʧʨʦʤʽʞʢʽʚ ʯʘʩʫ [3]. ɾʠʚʫʯʽʩʪʴ ʧʨʠʪʘʤʘʥʥʘ ʩʦʮʽʦʪʝʭʥʽʯʥʠʤ ʩʠʩʪʝʤʘʤ ʷʢ 

ʩʢʣʘʜʥʠʤ ʩʠʩʪʝʤʘʤ ʟ ʧʨʠʨʦʜʥʦʶ ʥʘʜʣʠʰʢʦʚʽʩʪʶ. ʉʝʨʝʜʦʚʠʱʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʜʽʾ ʦʜʥʽʻʾ ʩʦʮʽʦʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʘʙʦ ʧʝʨʝʰʢʦʜʞʘʪʠ 

ʜʦʩʷʛʥʝʥʥʶ ʩʠʩʪʝʤʦʶ ʚʣʘʩʥʦʾ ʮʽʣʽ ʽ ʜʦʩʷʛʥʝʥʥʶ ʮʽʣʽ ʽʥʰʦʶ ʩʠʩʪʝʤʦʶ, ʧʦʨʦʜʞʫʶʯʠ 

ʢʦʥʬʣʽʢʪʥʫ ʩʠʪʫʘʮʽʶ. ʂʦʥʬʣʽʢʪʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʽʪʢʥʝʥʥʷ 

ʽʥʪʝʨʝʩʽʚ ʜʚʦʭ (ʘʙʦ ʙʽʣʴʰʝ) ʩʠʩʪʝʤ, ʱʦ ʧʨʘʛʥʫʪʴ ʜʦʩʛ̫ʥʫʪʠ ʨʽʟʥʠʭ (ʽʥʢʦʣʠ ʧʨʦʪʠʣʝʞʥʠʭ) 

ʮʽʣʝʡ, ʧʨʠʯʦʤʫ ʚʠʛʨʘʰ ʢʦʞʥʦʾ ʟ ʥʠʭ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʾʾ ʚʣʘʩʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʘ ʡ ʚʽʜ 

ʧʦʚʝʜʽʥʢʠ ʽʥʰʠʭ ʩʠʩʪʝʤ [3]. ʇʨʠʢʣʘʜʠ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ ï ʨʠʥʢʦʚʘ ʢʦʥʢʫʨʝʥʮʽʷ, ʙʦʡʦʚʽ 

ʜʽʾ, ʪʦʨʛʽʚʝʣʴʥʽ ʚʽʡʥʠ, ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʨʽʟʥʠʭ ʩʪʫʧʝʥʽʚ ʽʻʨʘʨʭʽʾ ʫ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ ʪʦʱʦ. 

ʗʢʱʦ ʥʝʤʘʻ ʥʽ ʩʧʽʚʧʨʘʮʽ, ʥʽ ʢʦʥʬʣʽʢʪʫ ʧʽʜ ʯʘʩ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʩʠʩʪʝʤʘʤʠ, ʪʦ ʮʝ 

ʽʥʜʠʬʝʨʝʥʪʥʘ ʩʠʪʫʘʮʽʷ, ʽ ʪʦʜʽ ʦʜʥʫ ʩʠʩʪʝʤʫ ʚʽʜʥʦʩʥʦ ʽʥʰʦʾ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʝʨʝʜʦʚʠʱʝ.  

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʝʨʝʜʙʘʯʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʥʬʣʽʢʪʥʦʾ ʩʠʪʫʘʮʽʾ, ʷʢʘ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʩʪʘʣʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ,  ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘʩʦʙʘʤʠ 

ʡ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʽʚʥʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ  ʫʧʨʘʚʣʽʥʥʷ. 

ʄʦʜʝʣʣʶ ʢʦʥʬʣʽʢʪʫ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʛʨʘ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʘʣʴʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʚʦʥʘ 

ʚʝʜʝʪʴʩʷ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʧʨʘʚʠʣʘʤʠ [3].  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʫ ʜʽʣʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʟʘʻʤʦʜʽʶʪʴ ʜʚʽ ʦʨʛʘʥʽʟʘʮʽʾ - ʜʚʽ 

ʩʦʮʽʦʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ ɸ ʽ ɺ. ʎʶ ʚʟʘʻʤʦʜʽʶ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʝʨʽʶ (V, W)-ʦʙʤʽʥʽʚ ʜʝʷʢʦʾ 

ʢʽʣʴʢʦʩʪʽ V ʚʠʪʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ W ʩʧʦʞʠʚʯʠʭ ʨʝʩʫʨʩʽʚ. ʂʦʞʥʘ ʽʟ ʩʠʩʪʝʤ ʫ 

ʯʘʩʽ ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ ʫ ʨʽʟʥʽ ʩʪʘʥʠ, ʟʤʥ̔ʶʶʯʠ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʽ ʧʦʚʝʜʽʥʢʫ. ʇʨʠʧʫʩʪʽʤʦ, ʱʦ 

ʮʽʣʣʶ A ʩʠʩʪʝʤʠ A ʻ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʙʘʞʘʥʠʭ ʜʣʷ ʥʝʾ ʩʪʘʥʽʚ, ʮʽʣʣʶ B ʩʠʩʪʝʤʠ B ʻ ʪʘʢʦʞ  

ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʠʭ ʜʣʷ ʥʝʾ ʩʪʘʥʽʚ. ɼʦʮʽʣʴʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ )(  BA  ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʧʦʚʝʜʽʥʢʠ )(  BA  ʩʠʩʪʝʤʠ A(B) ʦʮʽʥʶʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʟ ʷʢʦʶ ʩʠʩʪʝʤʘ ʜʦʩʷʛʘʻ ʮʽʣʽ A(B). 

ʆʪʞʝ, ʩʠʩʪʝʤʫ A(B) ʟʘ ʬʽʢʩʘʮʽʾ ʾʾ ʮʽʣʽ ʤʦʞʥʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʜʚʦʤʘ ʯʠʥʥʠʢʘʤʠ: 

)],([  );,( BBBAAA == . 

ʎʽʣʣʶ ʩʠʩʪʝʤʠ ʻ ʥʘʡʚʠʛʽʜʥʽʰʠʡ (V, W)-ʦʙʤʽʥ; ʪʦʙʪʦ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʪʨʘʪʥʦʛʦ 

ʨʝʩʫʨʩʫ V ʦʪʨʠʤʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʠʡ ʦʙʩʷʛ ʩʧʦʞʠʚʯʦʛʦ ʨʝʩʫʨʩʫ W, ʧʨʠʯʦʤʫ ʢʽʣʴʢʽʩʪʴ 

ʨʝʩʫʨʩʫ W ʻ ʬʫʥʢʮʽʻʶ ʩʪʨʫʢʪʫʨʠ ʽ ʧʦʚʝʜʽʥʢʠ ʦʙʦʭ ʩʠʩʪʝʤ:  

B) A, (V, W = )B ,A ,B ,A W(V,W   = 
. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤ ɸ ʽ ɺ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ (V, W)-ʦʙʤʽʥʠ: 

( )
{ }

( ) ( ) ( )
{ }
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= = + -é ù
é ùê ú
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ï1,̫ʢʱʦ ʩʠʪʫʘʮʽʷ ʢʦʥʬʣʽʢʪʥʘ;
ʜʝŬ=

0,ʷʢʱʦ ʩʠʪʫʘʮʽʷ ʽʥʜʠʬʝʨʝʥʪʥʘ.

ë
ì
í

 

ʉʠʩʪʝʤʠ 0A  ʽ0B  ʚʚʘʞʘʪʠʤʝʤʦ ʦʧʪʠʤʘʣʴʥʠʤʠ, ʷʢʱʦ ʾʭ ʩʪʨʫʢʪʫʨʘ ʽ ʧʦʚʝʜʽʥʢʘ ʻ 

ʢʚʘʟʽʦʧʪʠʤʘʣʴʥʠʤʠ (ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʧʦʚʝʜʽʥʢʠ ʻ ʩʢʣʘʜʥʦʶ ʙʘʛʘʪʦʮʽʣʴʦʚʦʶ  
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ʟʘʜʘʯʝʶ), ʽ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ (V, W)-ʦʙʤʽʥʠ, ʙʣʠʟʴʢʽ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ.  

ɺʠʟʥʘʯʘʶʯʠ ʮʽʣʴ, ʢʦʞʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟôʷʩʫʚʘʪʠ, ʱʦ ʜʣʷ ʥʝʾ ʚʘʞʣʠʚʽʰʝ: ʦʪʨʠʤʘʪʠ 

ʥʘʡʚʠʛʽʜʥʽʰʠʡ (V, W)-ʦʙʤʽʥ ʯʠ ʟʘʰʢʦʜʠʪʠ ʮʝ ʟʨʦʙʠʪʠ ʽʥʰʽʡ ʩʠʩʪʝʤʽ. ʄʦʞʣʠʚʦ ʚʘʨʽʶʚʘʥʥʷ 

ʟʥʘʯʝʥ ɹ(V, W)-ʦʙʤʽʥʽʚ ʫ ʜʝʷʢʠʭ ʤʝʞʘʭ:  

2211 W  W  W  ,W  W  W ba ¢¢¢¢ , 

ʜʝ W1 ʽ W2 ʚʽʜʧʦʚʽʜʘʁ ʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʘʛʨʝʩʠʚʥʠʤ ʩʠʩʪʝʤʘʤ, ʘ  W1  ʽ 2W  ï ʥʘʡʙʽʣʴʰ 

ʦʙʝʨʝʞʥʠʤ. ʗʢʱʦ ʮʽʣʽ ʩʠʩʪʝʤ ʚʽʜʦʤʽ, ʪʦ ʤʘʻ ʤʽʩʮʝ ʚʠʟʥʘʯʝʥʘ ʩʠʪʫʘʮʽ.̫ ʗʢʱʦ ʞ ʢʦʞʥʘ 

ʩʠʩʪʝʤʘ, ʘʙʦ ʦʜʥʘ ʟ ʥʠʭ ʧʨʠʭʦʚʫʻ ʩʚʦʾ ʥʘʤʽʨʠ, ʩʢʣʘʜʘʻʪʴʩʷ ʽʛʨʦʚʘ ʩʠʪʫʘʮʽʷ ʱʦʜʦ ʚʠʙʦʨʫ ʮʽʣʽ. 

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ Ai ʽ Bj (i  = 1, 2,é, n; j = 1, 2,é, m) ʮʽʣʽ ʚʽʜʧʦʚʽʜʥʦ ʩʠʩʪʝʤʠ A ʽ B. 

ʅʝʭʘʡ ʮʽʣʷʤʠ A1 ʽ B1 ʻ ʥʘʥʝʩʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʙʠʪʢʫ ʧʨʦʪʠʣʝʞʥʽʡ ʩʠʩʪʝʤʽ, ʘ ʮʽʣʽ An ʽ 

Bm ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʘʡʥʽʡ ʦʙʝʨʝʞʥʦʩʪʽ ʦʙʦʭ ʩʠʩʪʝʤ. ʈʝʰʪʘ ʮʽʣʝʡ Ai ʽ Bj ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʨʦʤʽʞʥʠʤ ʩʠʪʫʘʮʽʷʤ ʽ ʧʨʦʥʫʤʝʨʦʚʘʥʽ ʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ A1 ʜʦ An ʽ 

ʚʽʜ B1 ʜʦ Bm. ʇʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʚ ʩʠʪʫʘʮʽʾ {Ai, Bj} ʩʠʩʪʝʤʠ A ʽ B ʤʘʶʪʴ ʚʠʛʨʘʰ Wa = aij  ʽ 

Wb = bij, ʦʪʨʠʤʫʻʤʦ ʙʽʤʘʪʨʠʯʥʫ ʛʨʫ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʮʽʣʽ ʟ ʧʣʘʪʽʞʥʠʤʠ 

ʤʘʪʨʠʮʷʤʠ ija  ʽ ijb . ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ aij  ¢ asj ʧʨʠ i ¢ s, bij  ¢ bsj ʧʨʠ i  ¢ s, ais ¢ aij  

ʧʨʠ j ² s, bis ¢ bij  ʧʨʠ j  ² s, ʪʦ ʨʦʟʚôʷʟʦʢ ʛʨʠ ʪʨʠʚʽʘʣʴʥʠʡ ʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʙʦʤ 

ʩʠʩʪʝʤʘʤ ʥʝʦʙʭʽʜʥʦ ʧʨʠʪʨʠʤʫʚʘʪʠʩʴ ʮʽʣʝʡ An ʽ Bm, ʪʦʙʪʦ ʚʝʩʪʠ ʩʝʙʝ ʦʙʝʨʝʞʥʦ ʽ ʥʝ 

ʚʠʚ̫ʣʷʪʠ ʘʛʨʝʩʠʚʥʦʩʪʽ. ɺʟʘʻʤʦʜʽʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʩʪʘʻ ʩʪʨʦʛʦ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦ,ʁ ʢʦʣʠ 

(V, W)-ʦʙʤʽʥ ʜʣʷ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʜʦʜʘʪʥʠʡ, ʘ ʜʣʷ ʜʨʫʛʦʾ ï ʚʽʜôʻʤʥʠʡ ʽ Wa = ï Wb. 

ʄʦʜʝʣʶʶʯʠ ʨʝʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʚʟʘʻʤʦʜʽ ʁʩʠʩʪʝʤ A ʽ B ʟʘ (V, W)-ʦʙʤʽʥʫ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʩʪʦʭʘʩʪʠʯʥʫ ʟʘ ʭʘʨʘʢʪʝʨʦʤ, ʽ ʪʦʤʫ ʻ ʩʝʥʩ ʛʦʚʦʨʠʪʠ ʣʠʰʝ ʧʨʦ ʜʝʷʢʫ ʡʤʦʚʽʨʥʽʩʪʴ P(V, W) 

ʜʦʩ̫ʛʥʝʥʥʷ ʢʦʞʥʦʶ ʩʠʩʪʝʤʦʶ ʩʚʦʻʾ ʮʽʣʽ. ʎʷ ʡʤʦʚʽʨʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʧʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʽʤʦʚʽʨʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʛʨʘʥʠʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʉʠʩʪʝʤʠ A ʽ B ʟʘʟʚʠʯʘʡ ʥʝ ʤʦʞʫʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʦʪʨʠʤʘʥʥʷ aa WW >  ʽ bb WW > , 

ʪʦʤʫ ʚ ʤʝʞʘʭ                             ( ) 0a a aP  V  ,W   @  ʧʨʠ aa WW > ;  

                                       ( ) 0b b bP  V  ,W   @  ʧʨʠ bb WW > . 

ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʯʝʥʥʷ aa WW <  ʽ bb WW <  ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʟ ʚʝʣʠʢʠʤʠ 

ʡʤʦʚʽʨʥʦʩʪʷʤʠ, ʪʦʙʪʦ ʚ ʤʝʞʘʭ ( ) 1a a aP  V  ,W   @  ʧʨʠ aa WW < ;  

                                        ( ) 1b b bP  V  ,W   @  ʧʨʠ bb WW < . 

ʊʘʢʘ ʘʩʠʤʧʪʦʪʠʯʥʘ ʧʦʚʝʜʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ P(V, W) ʜʦʟʚʦʣʷʻ ʫ ʢʦʥʢʨʝʪʥʽʡ ʩʠʪʫʘʮʽʾ 

ʟʥʘʡʪʠ ʛʨʘʥʠʯʥʠʡ ʟʘʢʦʥ (V, W)-ʦʙʤʽʥʫ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻ ʤʝʞʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʽʟʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤ A ʽ B ʧʦʪʨʽʙʥʦ 

ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʟʤʽʩʪ (V, W)-ʦʙʤʽʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ ʚʟʘʻʤʦʜʽʾ 

ʩʠʩʪʝʤʠ A ʽ B ʤʘʶʪʴ ʜʝʷʢʽ ʦʙʤʝʞʝʥʽ ʨʝʩʫʨʩʥʽ ʟʘʧʘʩʠ aV  ʽ bV , ʘ ʩʝʨʝʜ ʝʣʝʤʝʥʪʽʚ ʦʙʦʭ ʩʠʩʪʝʤ 

ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʟʥʘʢʦʶ ʨʦʟʨʽʟʥʷʶʪʴ ʝʣʝʤʝʥʪʠ ʪʨʴʦʭ ʚʠʜʽʚ: 

ï ʨʦʙʦʯʽ (ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʽ) a ʽ b; 

ï ʟʘʭʠʩʥʽ Ra ʽ Rb; 
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ï ʘʢʪʠʚʥʽ (ʪʽ, ʱʦ ʥʝʡʪʨʘʣʽʟʫʶʪʴ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ) ca ʽ cb. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʩʠʩʪʝʤʠ A ʽ B ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ na ʽ nb ʪʠʧʽʚ ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʦʜʽ ))(,...,1( };{ };{        babjbaja nnjVVVV === , a ʟ Vaj (Vbj) ʤʦʞʥʘ ʟʛʝʥʝʨʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʦ Aj(Bj) ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʠʭ a(b) ʝʣʝʤʝʥʪʽʚ j-ʛʦ ʪʠʧʫ ʮʽʥʥʦʩʪʝʡ aj(bj). ʎʽʥʥʦʩʪʽ 

ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʘʭʦʚʫʶʪʴ ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʝʢʩʧʝʨʪʥʠʤʠ ʦʮʽʥʢʘʤʠ.  

ɿʘʭʠʩʥʽ Ra, Rb ʪʘ ʘʢʪʠʚʥʽ ca, cb ʝʣʝʤʝʥʪʠ ʢʦʞʥʦʾ ʽʟ ʩʠʩʪʝʤ ʚʽʜʪʚʦʨʶʶʪʴʩʷ 

(ʛʝʥʝʨʫʶʪʴʩʷ) ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʠʤʠ ʝʣʝʤʝʥʪʘʤʠ a ʽ b ʚʽʜʧʦʚʽʜʥʦ. 

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʩʠʩʪʝʤʠ A ̔  B ʥʘ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʚʟʘʻʤʦʜʽʾ ʤʘʁ ʪʴ: 

1) Aj  ̔ Bj ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʠʭ ʝʣʝʤʝʥʪʽʚ ʪʠʧʫ (j = 1,é, na (nb)) ʽ ʮʽʥʥʦʩʪʝʡ aj i bj 

ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠʯʦʤʫ 

        

1 1

(0);   (0)
a b

j j a j j b

j j

nn

a A N b B N
= =

= =ä ä ; 

2) ra  ̔rb ʪʠʧʽʚ ʟʘʭʠʩʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦ Ŭm ʽ ɓm
 ʫ m-ʤʫ ʪʠʧʽ, ʧʨʠʯʦʤʫ 

1 1

(0);   (0);
a b

m R m Ra b
m m

r r

N N
= =

a = b =ä ä  

3) Ca ʽ Cb ʪʠʧʽʚ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦ 
a
mn  ʽ b

mn  ʫ m-ʤʫ ʪʠʧʽ, ʧʨʠʯʦʤʫ 

1 1

(0);   (0),
a b

a b
m a m b

m m

C C

v M v M
= =

= =ä ä  ʚʽʜʧʦʚʽʜʥʦ. 

ɺʟʘʻʤʦʜʽʷ ʩʠʩʪʝʤ A ʽ B ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʜʝʷʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʽ ʧʦʣʛ̫ʘʻ ʫ ʚʟʘʻʤʥʦʤʫ 

ʦʙʤʽʥʽ ʚʠʟʥʘʯʝʥʠʤʠ ʧʦʨʮʽʷʤʠ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ Ra ʽ Rb ï ʝʣʝʤʝʥʪʠ m-

ʛʦ ʪʠʧʫ ʟʘ ʚʟʘʻʤʦʜʽʾ ʽʟ ca ʽ cb ï ʝʣʝʤʝʥʪʘʤʠ n-ʛʦ ʪʠʧʫ ʚʽʜʧʦʚʽʜʥʦ ʤʘʶʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ a

nmd   ʽ 

b

nmd  , ʘ ca ʽ cb ï ʝʣʝʤʝʥʪʠ m-ʛʦ ʪʠʧʫ ʟʘ ʚʟʘʻʤʦʜʽʾ ʟ w-ʝʣʝʤʝʥʪʘʤʠ (w = a, b, R, c) n-ʛʦ ʪʠʧʫ 

ʤʘʶʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ 
 

a
m nwl  ʽ 

 
b
m nwl  ʚʽʜʧʦʚʽʜʥʦ.  

ʇʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤ A ʽ B ʫ ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ t ʚʠʟʥʘʯʘʶʪʴ ʪʘʢ: 

   ( ) { ( ) ( )},a a
m n m nA t  = t , tv vm s  

    ( ) { ( ) ( )};b b
m n m nB t  = t , t  v vm s  

ʜʝ ɤ = a, b, R, c;  

    )()( tba
nmvm ʽ )()( tba

nmvs  ï ʧʦʨʮʽʾ Ra (Rb) ʽ ca (cb) ï ʝʣʝʤʝʥʪʽʚ m-ʛʦ ʪʠʧʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ 

ʥʘ ʟʘʭʠʩʪ ʽ ʟʥʠʱʝʥʥʷ ɤ-ʝʣʝʤʝʥʪʽʚ n-ʛʦ ʪʠʧʫ. 

ɯʟ ʯʘʩʦʤ ʧʦʨʮʽʾ ca-ʝʣʝʤʝʥʪʽʚ çʟʘʧʦʚʥʶʶʪʴè ʩʠʩʪʝʤʫ ɺ, ʟʥʠʱʫʶʯʠ ʾʾ ɤ-ʝʣʝʤʝʥʪʠ ʽ 

ʚʽʜʧʦʚʽʜʥʦ cb-ʝʣʝʤʝʥʪʠ çʟʘʧʦʚʥʶʶʪʴè ʩʠʩʪʝʤʫ ɸ, ʟʥʠʱʫʯʁʠ ʾʾ ɤ-ʝʣʝʤʝʥʪʠ, ʽ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʟ ʯʘʩʦʤ, ʷʢʱʦ ʥʝʤʦʞʣʠʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʩʠʩʪʝʤʠ ʚʪʨʘʯʘʶʪʴ ʩʚʦʾ 

ʝʣʝʤʝʥʪʠ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʠʙʝʣʽ ʩʠʩʪʝʤ. 

ʇʦʟʥʘʯʠʤʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟʘʭʠʩʥʠʭ ʽ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʩʠʩʪʝʤ A 

ʽ B ʯʝʨʝʟ                 
1   1   ( ),  ( );a a a b b b

m m m m m ma b
d  = d  , ..., d  d  = d  , ..., dr r  
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ʧʦʨʮʽʶ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ: 
1 1( ,..., ), ( ,..., );a a a b b b

n wn S wn n wn S wna bv vs = s s s = s s 

ʧʦʨʮʽʶ ʟʘʭʠʩʥʠʭ ʝʣʝʤʝʥʪʽʚ: 
1 1( ,..., ),  ( ,..., ).a a a b b b

n wn wn n wn wna br rv vm = m m m = m m 

ʋ ʮʠʭ ʧʦʟʥʘʯʝʥʥʷʭ ʫ ʤʦʤʝʥʪ ti ʩʪʨʘʪʝʛʽʾ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤ A ʽ B ʤʘʪʠʤʫʪʴ ʚʠʛʣʷʜ: 

( )

( )

{ , , , , };

{ , , , , }.

i a a a a a
an cn bn R cnn

i b b b b b
bn cn an R cnn

A

B

= m m s s s

= m m s s s

 

ɿʤʽʥʘ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʱʦ çʚʠʞʠʣʠè ʜʦ ʤʦʤʝʥʪʫ ti+1, ʙʫʜʝ ʦʧʠʩʫʚʘʪʠʩʴ 

ʪʘʢʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ: 

ï ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʠʭ ʽ ʟʘʭʠʩʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ A: 

    1   ( ) max{0, ( ) ( ) ( )}  ( 1,..., );b b
n i n i a n i a n i aA t A t t P t n n+ = -s =     

                       1( ) max{0, ( ) ( ) ( )}  ( 1,..., );b b
j i j i R i R i aj j

t t t P t j r+a = a -s =      

ï ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʠʭ ʽ ʟʘʭʠʩʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ B: 

           1   ( ) max{0, ( ) ( ) ( )}  ( 1,..., );a a
m i m i b n i b m i bB t B t t P t m m+ = -s =     

          s 1  s
( ) max{0, ( ) ( ) ( )}  ( 1,..., ),a a

i s i R i R i bs
t t t P t s r+b = b -s =   

ʜʝ  );,...,()(   1 
b

nabS
b

nai
b
na PPtP =  );,...,()(  1

b

jRbS

b

jRi

b

jR PPtP = ),...,()(     1 

a

mbaS

a

mbi

a

mb PPtP = ; 

)...,,()( 1

a

RS

a

Ri

a

R SaSS
PPtP =  ̒ ʡʤʦʚʽʨʥʦʩʪʷʤʠ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ A(B) ʧʽʜ 

ʚʧʣʠʚʦʤ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʰʦʾ ʩʠʩʪʝʤʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʠʱʝʥʥʷ ʽ ʚʠʪʨʘʪ ʘʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ ʦʪʨʠʤʫʶʪʴ ʪʘʢʽ ʦʙʤʝʞʫʚʘʣʴʥʽ ʫʤʦʚʠ: 

1

0 1 1 1

1

0 1 1 1

( ) ( ) ( ) ( ) ( ) (0) ( 1, , );

( ) ( ) ( ) ( ) ( ) (0) ( 1, , ),

b b b

j S j

a a a

j j j

n r SN
b b a a a a
cn i cn i nb i nR i nc i n a

i j s j

n r SN
a a b b b b
cs i cs i sa i sR i sc i s b

i j j j

t P t t t t n S

t P t t t t s S

-

= = = =

-

= = = =

ë ûî î
s + s + s + s =n =ì ü
î îí ý

ë ûî î
s + s + s + s =n =ì ü
î îí ý

ä ä ä ä

ä ä ä ä

 

ʜʝ ); ,...,()(     1 
b

ncbS
b

nci

b
nc PPtP =  ). ,...,()(    1 

a
scaS

a
sci

a
sc PPtP =  

ʅʘʚʝʜʝʥʽ ʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʩʠʩʪʝʤ A ʽ B ʫ ʩʝʨʝʜʥʴʦʤʫ. ʈʦʟʚôʷʟʘʥʥʷ ʮʠʭ 

ʨʽʚʥʷʥʴ ʟʘ ʚʠʟʥʘʯʝʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʩʪʨʘʪʝʛʽʾ ʽ ʚʠʟʥʘʯʠʪʠ ʫʤʦʚʠ 

ʚʠʞʠʚʘʥʥʷ ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤ ɸ ʽ ɺ ʩʣʽʜ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʟʤʽʩʪ 

(V, W)-ʦʙʤʽʥʽʚ, ʦʧʪʠʤʽʟʘʮʽʾ ʷʢʠʭ ʙʘʞʘʶʪʴ ʦʙʠʜʚʽ ʩʠʩʪʝʤʠ, ʽ ʧʘʤôʷʪʘʪʠ, ʱʦ ʞʠʚʫʯʽʩʪʴ ʩʠʩʪʝʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʥʽʡ ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʠʭ ʝʣʝʤʝʥʪʽʚ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 

ʞʠʚʫʯʦʩʪʽ, ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʩʠʩʪʝʤʘ A(B) ʫ ʤʦʤʝʥʪ ʯʘʩʫ t ʬʫʥʢʮʽʦʥʫʻ 

(ʞʠʚʝ) ʥʦʨʤʘʣʴʥʦ: 

1 min 1 min( , , , ) ( ); ( ( , , , ) ( )),
a ba n a b n bQ A A t Q t Q B B t Q t> >  

ʜʝ Qa ʽ Qb ï ʟʘʜʘʥʽ ʬʫʥʢʮʽʦʥʘʣʠ ʯʘʩʫ ʽ ʩʪʨʫʢʪʫʨ ʩʠʩʪʝʤ A ʽ B ʚʽʜʧʦʚʽʜʥʦ. 

ɿʦʢʨʝʤʘ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ: 
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min

1 1

min

1 1

( ); (0);

( ); (0),

a a

j

b b

j

n n

a j j a a j j

j j

n n

b j j b b j j

j j

Q a A t Q a A

Q b B t Q b B

= =

= =

= = q

= = q

ä ä

ä ä

                                       (1) 

ʜʝ 0 , 1
j ja b¢q q ¢ ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʧʝʮʠʬʽʢʦʶ ʩʠʩʪʝʤ ʽ ʚʠʤʦʛʘʤʠ ʜʦ 

ʞʠʚʫʯʦʩʪʽ. 

ɺʠʙʽʨ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʫ ʥʘʚʝʜʝʥʽʡ ʚʠʱʝ ʬʦʨʤʽ ʟʨʦʟʫʤʽʣʠʡ ʫ ʪʠʭ ʩʠʪʫʘʮʽ̫ʭ, 

ʢʦʣʠ ʞʠʚʫʯʽʩʪʴ ʩʠʩʪʝʤʠ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʫʤʘʨʥʦʾ ʮʽʥʥʦʩʪʽ ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʠʭ ʝʣʝʤʝʥʪʽʚ 

ʽ ʟʥʘʯʥʦ ʤʝʥʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʧʦʜʽʣʫ ʝʣʝʤʝʥʪʽʚ ʟʘ ʪʠʧʘʤʠ. 

ʇʘʨʘʤʝʪʨʠ 
jaq   ̔

jbq  ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʞʠʚʫʯʽʩʪʴ ʩʠʩʪʝʤ A ʽ B ʚʽʜʧʦʚʜ̔ʥʦ. ɼʽʡʩʥʦ, 

ʩʠʩʪʝʤʘ A ʫ ʤʦʤʝʥʪ ʯʘʩʫ t ʬʫʥʢʮʽʦʥʫʻ ʥʦʨʤʘʣʴʥʦ, ʷʢʱʦ )1(
jaq- -ʪʘ ʯʘʩʪʢʘ a-ʝʣʝʤʝʥʪʽʚ j-ʛʦ 

ʪʠʧʫ (j = 1,é, na) ʫ ʮʝʡ ʤʦʤʝʥʪ ʯʘʩʫ ʧʝʨʝʙʫʚʘʻ ʫ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ. ʗʢʱʦ 

),,1(0 aa nj
j

2==q , ʩʠʩʪʝʤʘ A ʻ ʥʘʡʙʽʣʴʰ ʞʠʪʪʻʟʜʘʪʥʦʶ, ʘ ʷʢʱʦ ),,1(1 aa nj
j

2=q , 

ʞʠʚʫʯʽʩʪʴ ʩʠʩʪʝʤʠ A ʟʥʠʞʫ̒ ʪʴʩʷ ʽ ʥʘʙʣʠʞʫʻʪʴʩʷ ʜʦ ʥʫʣʷ. ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʧʨʠʪʘʤʘʥʥʘ ʡ 

ʩʠʩʪʝʤʽ B. 

ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʧʨʦʮʝʩʠ (V, W)-ʦʙʤʽʥʫ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ, ʪʦ 

ʩʠʪʫʘʮʽʶ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤ A ʽ B ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʦʥʬʣʽʢʪ, ʜʣʷ ʦʧʠʩʫ 

ʷʢʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʶ ʚʠʛʨʘʰʫ. ɺʠʛʣʷʜ ʮʽʻʾ ʬʫʥʢʮʽʾ ʜʣʷ ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʢʦʥʬʣʽʢʪʥʦʩʪʽ ʩʠʪʫʘʮʽʾ, ʪʦʙʪʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʧʣʠʚʫ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ A ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʮʽʣʽ ʜʨʫʛʦʶ ʩʠʩʪʝʤʦʶ B, ʘ ʪʘʢʦʞ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪ̔  ʢʦʥʬʣʽʢʪʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʫʧʝʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʢʦʥʬʣʽʢʪʫ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʜʝʷʢʫ ʰʢʘʣʫ, ʜʣʷ ʯʦʛʦ ʩʣʽʜ ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʦʚʝʜʽʥʢʠ.  

ʎʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʦʚʝʜʽʥʢʠ ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʶʪʴ ʯʝʨʝʟ ʜʝʷʢʫ ʬʢ̔ʩʦʚʘʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʪʘʥʽʚ, ʷʢʘ ʥʘʡʙʽʣʴʰ ʙʘʞʘʥʘ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʩʠʩʪʝʤ. ʆʩʥʦʚʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʮʽʻʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʚʝʣʠʯʠʥʘ ʚʪʨʘʪ ʞʠʪʪʚ̒ʦ ʟʥʘʯʫʱʠʭ ʝʣʝʤʝʥʪʽʚ ʦʙʦʤʘ ʩʠʩʪʝʤʘʤʠ. 

ɿʛʽʜʥʦ ʟ ʨʽʚʥʷʥʥʷʤʠ (1) ʚʝʣʠʯʠʥʫ ʮʠʭ ʫʪʨʘʪ ʚ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ [0, T] ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʜʣʷ ʩʠʩʪʝʤ A ̔  B 

ʚʽʜʧʦʚʽʜʥʦ: 

)].()0([

)];()0([

1

1

TBBbQ

TAAaQ

ii

n

i
ib

ii
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i
ia
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a

-ä=D

-ä=D

=

=
              (2) 

ɯʟ ʚʠʨʘʟʽʚ (2) ʚʠʜʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʥʬʣʽʢʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ȹQ = = ȹQa + ȹQb. ʏʠʤ 

ʙʣʠʞʯʝ ȹQ ʜʦ ä ä
= =

+=
a

i

b

i

iiii

n n

BbAaQ
1 1

        0 )0()0( , ʪʠʤ ʽʥʪʝʥʩʠʚʥʽʰʠʤ ʩʪʘʻ ʢʦʥʬʣʽʢʪ. ʄʘʢʩʠʤʫʤʫ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʥʬʣʽʢʪ ʜʦʩʷʛʘʻ, ʷʢɦ ʦ  

ȹQ = ȹQ0.  ʅʘʚʧʘʢʠ, ʷʢʱʦ ȹQ Ÿ 0, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʥʬʣʽʢʪʫ ʟʥʠʞʫʻʪʴʩʷ ʽ ʚ ʨʘʟʽ, ʢʦʣʠ ȹQ =  

0, ʙʫʜʝ ʽʥʜʠʬʝʨʝʥʪʥʘ ʩʠʪʫʘʮʽʷ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʚʨʘʭʦʚʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʮʽʣʝʡ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʥʬʣʽʢʪʫ,  
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ʘ ʷʢ ʥʘʩʣʽʜʦʢ, ʽ ʚʠʛʣʷʜ ʬʫʥʢʮʽʾ ʚʠʛʨʘʰʫ ʤʦʞʫʪʴ ʟ ʯʘʩʦʤ ʟʤʽʥʚʁʘʪʠʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʦʟʛʣʷʥʫʪʘ ʫʟʘʛʘʣʴʥʝʥʘ ʢʦʥʬʣʽʢʪʥʘ ʩʠʪʫʘʮʽʷ ʤʽʞ ʩʠʩʪʝʤʘʤʠ A ʽ B ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʦʛʣʷʜʫ 

ʷʚʣʷʻ ʩʦʙʦʶ ʛʨʫ ʜʚʦʭ ʛʨʘʚʮʽʚ ʟ ʥʫʣʴʦʚʦʶ ʩʫʤʦʶ, ʘ ʬʫʥʢʮʽʾ ʚʠʛʨʘʰʫ ʟʘ ʬʽʢʩʘʮʽʾ ʯʘʩʫ 

ʟʘʢ̔ʥʯʝʥʥʷ ʢʦʥʬʣʽʢʪʫ ʤʘʁ ʪʴ ʪʘʢʠʡ ʚʠʛʣʷʜ: 
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ʋ ʨʘʟʽ ʥʝʘʚʪʦʥʦʤʥʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʛʨʘ ʟʘʢʽʥʯʫʻʪʴʩʷ ʫ ʤʦʤʝʥʪ ʯʘʩʫ 

),min( ba ttt =* , ʜʝ ba tt ,  ï ʥʘʡʤʝʥʰʽ ʥʝʚʽʜôʻʤʥʽ ʢʦʨʝʥʽ ʨʽʚʥʷʥʴ  minaa QQ =  ʽ 

minbb QQ = . 

ʈʝʟʫʣʴʪʘʪ ʢʦʥʬʣʽʢʪʫ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʟʥʘʯʫʱʦʩʪʽ ʜʣʷ ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ 

ʜʠʣʝʤʠ: ʟʥʠʱʠʪʠ ʩʫʧʝʨʥʠʢʘ ʯʠ ʙʫʜʴ-ʷʢʠʤ ʯʠʥʦʤ ʚʠʞʠʪʠ ʩʘʤʽʡ, ʪʦʙʪʦ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʢʦʥʬʣʽʢʪʫ ʚʠʛʨʘʰʽ ʩʠʩʪʝʤ A ʽ B ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʫ ʜʝʷʢʠʭ ʤʝʞʘʭ: 
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ʈʝʟʫʣʴʪʘʪ ʢʦʥʬʣʽʢʪʫ (ʛʨʠ) ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʩʠʩʪʝʤ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʝʚʝʥʪʠʚʥʦʩʪʽ ʜʽʾ ʟ ʾʭ ʙʦʢʫ. ʏʠʥʥʠʢ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʚʽʜʽʛʨʘʻ ʚʝʣʠʢʫ ʨʦʣʴ ʫ 

ʚʠʙʦʨʽ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʽ ʜʦʩʠʪʴ ʩʠʣʴʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʦʧʪʠʤʘʣʴʥʠʭ 

ʩʪʨʘʪʝʛʽʡ.  

ʇʨʠʧʫʩʪʽʤʦ, ʱʦ ʩʠʪʫʘʮʽʶ ʦʮʽʥʝʥʦ ʩʠʩʪʝʤʘʤʠ A ʽ B ʥʘ ʧʽʜʩʪʘʚʽ ʬʫʥʢʮʽʡ ʚʠʛʨʘʰʫ Qa ʽ 

Qb ʚʽʜʧʦʚʽʜʥʦ, ʪʦʜʽ ʧʝʨʚʠʥʥʫ ʛʨʫ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʝʢʚʽʚʘʣʝʥʪʥʦʶ ʛʨʦʶ ʟ ʬʫʥʢʮʽʻʶ ʚʠʛʨʘʰʫ Q 

= Qa ï Qb, ʫ ʷʢʽʡ ʩʠʩʪʝʤʘ A ʙʫʜʝ ʧʨʘʛʥʫʪʠ ʤʘʢʩʠʤʽʟʫʚʘʪʠ Q, ʘ ʩʠʩʪʝʤʘ B ï ʚʽʜʧʦʚʽʜʥʦ 

ʤʽʥʽʤʽʟʫʚʘʪʠ Q. ʄʦʞʣʠʚʽ ʪʘʢʽ ʪʨʠ ʩʠʪʫʘʮʽʾ: 

1. ʉʠʩʪʝʤʘ B ʧʦʽʥʬʦʨʤʦʚʘʥʘ ʧʨʦ ʚʠʙʽʨ ʩʪʨʘʪʝʛʽʾ (t)A  ʩʠʩʪʝʤʦʶ A. ʉʠʩʪʝʤʘ A ʪʘʢʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʤʘʻ. ʊʦʜʽ ʦʧʪʠʤʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ (t)Aopt  ʩʠʩʪʝʤʠ A ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟ ʫʤʦʚʠ: 

*

( )( ) ( )

*
opt opt 1

max min [ ( ), ( ) ,  ( ), ( ) ] max [ ( ), ( ) ,  [ , ( )], ( ) ]

[ ( ), ( ) ,  [ , ( )], ( ) ] [ ( ) ,  ( ) ].

B tA t A t
Q A t A t B t B t Q A t A t B t A t B t

Q A t A t B t A t B t V A t B t

= =

= =

 

(* ʫ ʧʦʟʥʘʯʝʥʥʽ ʩʪʨʘʪʝʛʽʾ ʦʟʥʘʯʘʻ ʬʘʢʪ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʩʠʩʪʝʤʠ). 

2. ʉʠʩʪʝʤʘ A ʧʦʽʥʬʦʨʤʦʚʘʥʘ ʧʨʦ ʚʠʙʽʨ ʩʪʨʘʪʝʛʽʾ )(tB  ʩʠʩʪʝʤʦʶ B. ʉʠʩʪʝʤʘ B ʪʘʢʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʤʘʻ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʧʪʠʤʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ )(opt tB  ʩʠʩʪʝʤʠ B ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟ ʫʤʦʚʠ 
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])(),(,)()],(,[[min])(),(,)(),([maxmin
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*
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*

)()()(
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3. ʉʠʩʪʝʤʠ A ʽ B ʤʘʶʪʴ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʙʽʨ ʩʪʨʘʪʝʛʽʾ ʢʦʞʥʦʶ ʟ ʥʠʭ. 

ʆʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ )(
*
opt tA  ʡ )(

*
opt tB  ʚʽʜʧʦʚʽʜʥʦ ʩʠʩʪʝʤ A ʽ B ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟ ʫʤʦʚ: 

( ) ( )( ) ( )

* * **
opt optopt 3

max min [ ( ), ( ) ,  ( ), ( ) ] min max [ ( ), ( ) , ( ), ( ) ]

[ [ , ( )], ( ) ,  [ , ( )], ( ) ] [ ( ) , ( ) ].

B t B tA t A t
Q A t A t B t B t Q A t A t B t B t

Q A t B t A t B t A t B t V A t B t

= =

= =

 

ɺʨʘʭʦʚʫʶʯʠ ʫʤʦʚʠ ʛʨʠ ʪʘ ʥʘʚʝʜʝʥʽ ʨʽʚʥʷʥʥʷ, ʦʪʨʠʤʫʻʤʦ ʥʝʨʽʚʥʦʩʪʽ: 

].)(,)([])(,)([])(,)([ 231 tBtAVtBtAVtBtAV ¢¢  

ʆʮʽʥʢʦʶ ʮʽʥʥʦʩʪʽ ʚʟʘʻʤʥʦʾ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʩʠʩʪʝʤ A ̔  B ʤʦʞʝ ʙʫʪʠ 

ȹV = V2 ï V1. 

ʉʠʩʪʝʤʘ A ʯʠ B, ʧʦʽʥʬʦʨʤʦʚʘʥʘ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʽʥʰʦʾ ʩʠʩʪʝʤʠ, ʤʦʞʝ ʧʨʝʚʝʥʪʠʚʥʦ ʚʠʟʥʘʯʠʪʠ ʜʣʷ 

ʩʝʙʝ ʦʧʪʠʤʘʣʴʥʫ ʧʦʚʝʜʽʥʢʫ. ʋ ʨʘʟʽ ʧʦʚʥʦʾ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʩʠʩʪʝʤ (ʪʨʝʪʽʡ ʚʠʧʘʜʦʢ) ʦʮʽʥʢʘ 

ʮʽʥʥʦʩʪʽ ʜʦʨʽʚʥʶʻ 0, ʪʦʙʪʦ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʛʨʫ (ʨʝʟʫʣʴʪʘʪ ʢʦʥʬʣʽʢʪʫ).  

ʅʘʷʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʩʠʪʫʘʮʽʾ ʫ ʜʽʣʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʝʟʫʤʦʚʥʦ 

ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʦ ʢʝʨʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʥʘʷʚʥʽʩʪʴ ʤʝʪʦʜʠʢ ʘʢʪʠʚʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʞʠʚʫʯʦʩʪʽ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʩʪʘʣʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʤʘʪʝʨʽʘʣʴʥʽ 

ʚʠʪʨʘʪʠ ʽ ʟʘʧʦʙʽʛʪʠ ʬʘʪʘʣʴʥʠʤ ʥʘʩʣʽʜʢʘʤ [4]. 

 

ɺʠʩʥʦʚʢʠ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ  

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ  ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʡ 

ʧʨʠʡʥʷʪʪʷ ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ,  ʧʦʢʨʘʱʠʪʠ  ʷʢʽʩʪʴ  

ʪʘ ʩʪʘʣʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ. ʊʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʨʦʜʞʫʻ ʥʦʚʽ  ʨʠʟʠʢʠ 

ʱʦʜʦ ʤʦʞʣʠʚʦʩʪ̔ ʚʪʨʘʪʠ ʯʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ.  ɿʘʜʘʯʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʩʪʘʻ ʦʜʥʽʻʶ ʽʟ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ. ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ 

ʜʦʩʷʛʘʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ ʽ ʧʽʜʪʨʠʤʢʦʶ ʩʪʘʣʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʟʘʩʦʙʽʚ ʘʢʪʫʘʣʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʞʠʚʫʯʦʩʪʽ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʬʣʽʢʪʥʦʾ ʩʠʪʫʘʮʽʾ ʽ ʦʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʩʪʨʘʪʝʛʽʶ 

ʫʧʨʘʚʣʽʥʥʷ  ʚ ʉʆʋ.  
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ʆʎɽʅʀɺɸʅʀɽ ɼʆʇʋʉʊʀʄʓʍ ɺɽʈʆʗʊʅʆʉʊɽʁ ʇʈʀɽʄʃɽʄʆɻʆ ʈʀʉʂɸ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʀʅʌʆʈʄɸʎʀʀ ʅɸ ʆʉʅʆɺɽ ʄɽʊʆɼʆɺ ɸʅɸʃʀʊʀʏɽʉʂʆʁ 

ɻɽʆʄɽʊʈʀʀ 

 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʙʨʘʱʝʥʠʷ ʩ ʨʠʩʢʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ 

ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʦʟʤʦʞʥʳʭ ʫʱʝʨʙʦʚ ʜʣʷ ʟʘʜʘʚʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʠʝʤʣʝʤʦʛʦ ʨʠʩʢʘ R . 

ɺ ʥʝʢʦʪʦʨʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʠʩʢ ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʫʤʤʫ ʨʠʩʢʦʚ ʥʘʨʫʰʝʥʠʷ ʝʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, 

ʮʝʣʦʩʪʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʥʘʙʣʶʜʘʝʤʦʩʪʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʥʝ ʥʘʨʫʰʘʷ ʦʙʱʥʦʩʪʠ 

ʨʘʩʩʫʞʜʝʥʠʡ, ʜʣʷ ʫʜʦʙʩʪʚʘ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʪʨʠ ʢʘʢʠʝ-ʣʠʙʦ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʩʫʤʤʘʨʥʦʛʦ ʨʠʩʢʘ, ʥʘʧʨʠʤʝʨ, ʨʠʩʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʨʠʩʢ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʨʠʩʢ 

ʜʦʩʪʫʧʥʦʩʪʠ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʨʠʩʢʠ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʨʠʩʢ, ʚʦʟʤʦʞʥʳʡ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ (ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, 

ʮʝʣʦʩʪʥʦʩʪʠ ʠʣʠ ʜʦʩʪʫʧʥʦʩʪʠ) ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʨʦʩʪʳʤ ʨʠʩʢʦʤ. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʧʨʦʩʪʳʭ ʨʠʩʢʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʤʚʦʣ r, ʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʧʨʦʩʪʳʭ 

ʨʠʩʢʦʚ ʧʨʠʤʝʤ ʬʦʨʤʫʣʫ: 

pHr Ö= ,                                                                 (1) 

ʛʜʝ H  - ʨʘʟʤʝʨ ʫʱʝʨʙʘ, p  - ʚʝʨʦʷʪʥʦʩʪʴ ʫʱʝʨʙʘ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ H. ʊʦʛʜʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʨʦʩʪʦʛʦ ʨʠʩʢʘ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ: 

                                                         ʂʂʂ pHr Ö= , 

  ʎʎʎ pHr Ö= ,                                                              (2) 

                                                         ɼɼɼ pHr Ö= , 

ʛʜʝ ʠʥʜʝʢʩʳ ʂ , ʎ ʠ ɼ ʷʚʣʷʶʪʩʷ ʩʦʢʨʘʱʝʥʠʷʤʠ ʦʪ çʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴè, çʮʝʣʦʩʪʥʦʩʪʴè ʠ 

çʜʦʩʪʫʧʥʦʩʪʴè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦʛʜʘ ʧʦʜ ʢʦʤʧʣʝʢʩʥʳʤ (ʩʣʦʞʥʳʤ) ʨʠʩʢʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʘʜʜʠʪʠʚʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʨʠʩʢʦʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, 

ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ: 

R= ʂr + ʎr + ɼr .                                                                 (3) 

ɽʩʣʠ ʟʘʤʝʥʠʪʴ ʂr , ʎr , ʠ ɼr  ʠʭ ʟʥʘʯʝʥʠʷʤʠ ʠʟ ʬʦʨʤʫʣ (2), ʪʦ ʩʦʦʪʥʦʰʝʥʠʝ (3) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 

ʂʂ pH Ö + ʎʎ pH Ö + ɼɼ pH Ö = R .                                     (4) 
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ʀʟ ʢʫʨʩʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ [1] ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʷʢʦʝ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ 

DCzByAx =++                                                     (5) 

ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʚ ʦʙʱʝʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʉʨʘʚʥʠʚʘʷ 

ʩʦʦʪʥʦʰʝʥʠʷ (4) ʠ (5) ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʩʦʚʧʘʜʘʶʪ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʦʙʦʟʥʘʯʝʥʠʡ. ʕʪʦ 

ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʨʠʩʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʨʦʟ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʣʦʩʢʦʩʪʴ ʚ 

ʥʝʢʦʪʦʨʦʡ ʦʙʱʝʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʇʨʠ ʵʪʦʤ ʝʩʪʴ ʜʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ (4): 

1. ʇʝʨʚʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ - ʚʝʨʦʷʪʥʦʩʪʠ ʂp , ʎp , ʠ ɼp  ʠʛʨʘʶʪ ʨʦʣʴ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʘ ʫʱʝʨʙʳ ʂH , ʎH  ʠ ɼH  ʷʚʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ. 

2. ɺʪʦʨʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ - ʫʱʝʨʙʳ ʂH , ʎH  ʠ ɼH  ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, 

ʘ ʚʝʨʦʷʪʥʦʩʪʠ ʂp , ʎp , ʠ ɼp   - ʠʩʧʦʣʥʷʶʪ ʨʦʣʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʫʶ ʠʟ ʵʪʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ, ʧʨʠ ʵʪʦʤ, ʥʝ ʙʫʜʝʤ ʟʘʙʳʚʘʪʴ, 

ʯʪʦ ʠʤʝʝʤ ʜʝʣʦ ʩ ʜʝʢʘʨʪʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ. 

1. ʇʫʩʪʴ ʚ ʩʦʦʪʥʦʰʝʥʠʠ (4) ʂp , ʎp , ʠ ɼp  ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʘ ʂH , ʎH  ʠ ɼH  ʠʛʨʘʶʪ ʨʦʣʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʥʠʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʝʪʩʷ ʦʩʷʤʠ ʂp , ʎp , ʠ ɼp , ʘ ʧʣʦʩʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

ʂʂ pH Ö + ʎʎ pH Ö + ɼɼ pH Ö = R                                     (6) 

ʉʦʦʪʥʦʰʝʥʠʝ (6) ʥʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʬʦʨʤʦʡ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʂp , ʎp , ʠ ɼp . ʀʟʚʝʩʪʥʳ ʝʱʝ ʜʚʘ ʚʠʜʘ ʟʘʧʠʩʠ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ, 

ʘ ʠʤʝʥʥʦ, ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʚ ʦʪʨʝʟʢʘʭ ʠ ʥʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ. ʉʣʝʜʫʷ [1], 

ʨʘʩʩʤʦʪʨʠʤ ʦʙʘ ʵʪʠ ʚʠʜʘ ʟʘʧʠʩʠ ʫʨʘʚʥʝʥʠʡ ʧʣʦʩʢʦʩʪʠ. 

1.1. ʇʨʝʦʙʨʘʟʫʝʤ ʫʨʘʚʥʝʥʠʝ (6) ʢ ʚʠʜʫ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʚ ʦʪʨʝʟʢʘʭ. ɼʣʷ ʵʪʦʛʦ 

ʨʘʟʜʝʣʠʤ ʥʘ R  ʧʨʘʚʫʶ ʠ ʣʝʚʫʶ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (6) 

                                  ʂ
ʂ p

R

H
Ö + ʎ

ʎ
p

R

H
Ö + ɼ

ɼ
p

R

H
Ö =1, 

ʘ ʧʦʩʣʝ ʵʪʦʛʦ ʧʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 

öö
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õ
ææ
ç

å

ʂ

ʂ

H

R

p
+

ö
ö
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õ

æ
æ

ç

å

ʎ

ʎ

H

R

p
+

ö
ö

÷

õ

æ
æ

ç

å

ɼ

ɼ

H

R

p
=1.                                     (7) 

ʀʟʚʝʩʪʥʦ [1], ʯʪʦ ʧʣʦʩʢʦʩʪʴ, ʟʘʜʘʚʘʝʤʘʷ ʫʨʘʚʥʝʥʠʝʤ (7), ʦʪʩʝʢʘʝʪ ʥʘ ʦʩʠ ʂp  ʦʪʨʝʟʦʢ 

ʂH

R
, ʥʘ ʦʩʠ ʎp  ï ʦʪʨʝʟʦʢ 

ʎH

R
 , ʘ ʥʘ ʦʩʠ ɼp  ï ʦʪʨʝʟʦʢ 

ɼH

R
. ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʥʫʣʷ ʜʦ ʝʜʠʥʠʮʳ, ʧʦʩʪʦʣʴʢʫ ʜʣʠʥʘ ʦʪʨʝʟʢʦʚ, 

ʦʪʩʝʢʘʝʤʳʭ ʧʣʦʩʢʦʩʪʴʶ ʥʘ ʦʩʷʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʂp , ʎp , ʠ ɼp  ʪʦʞʝ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ 

ʝʜʠʥʠʮʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʩʠʩʪʝʤʘ ʥʝʨʘʚʝʥʩʪʚ: 

 

 



 

28                       ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ 

 

 

î
î
î
î

í

îî
î
î

ì

ë

¢

¢

¢

1

1

1

ɼ

ʎ

ʂ
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R
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ʠʟ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ ʫʩʣʦʚʠʡ: 

                                                                          

î
í

î
ì

ë

¢

¢

¢

ɼ

ʎ

ʂ

HR

HR

HR

                                                                (8) 

ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʫʯʘʠ, ʚ ʢʦʪʦʨʳʭ ʥʠ ʦʜʥʦ ʠʟ ʟʥʘʯʝʥʠʡ ʂH , ʎH  

ʠ ɼH  ʥʝ ʨʘʚʥʦ ʥʫʣʶ, ʪʦ ʩʨʝʜʠ ʪʨʝʭ ʟʥʘʯʝʥʠʡ ʂH , ʎH  ʠ ɼH  ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ 

{ }ɼʎʂ HHHH ,,minmin = , ʘ ʩʠʩʪʝʤʫ ʫʩʣʦʚʠʡ (8) ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʦʜʥʠʤ ʥʝʨʘʚʝʥʩʪʚʦʤ 

minHR¢ ,                                                     (9) 

ʦʟʥʘʯʘʶʱʠʤ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʨʠʩʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʠʟ ʫʱʝʨʙʦʚ, ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʫʛʨʦʟ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠʣʠ 

ʜʦʩʪʫʧʥʦʩʪʠ. 

 

1.2. ʇʨʠʚʝʜʝʤ ʫʨʘʚʥʝʥʠʝ (6) ʢ ʚʠʜʫ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ: 

acosÖʂp + bcosÖʎp + gcosÖɼp =r.                       (10) 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (6) ʫʤʥʦʞʠʪʴ ʥʘ ʥʦʨʤʠʨʫʶʱʠʡ 

ʤʥʦʞʠʪʝʣʴ  Mʪʘʢʦʡ, ʯʪʦ: 

222

1

ɼʎʂ HHH
M

++
°= . 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʙʫʜʝʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʥʦʨʤʠʨʫʶʱʝʛʦ ʤʥʦʞʠʪʝʣʷ 

222

1

ɼʎʂ HHH
M

++
+= . 

ʀʪʘʢ, ʧʦʩʣʝ ʫʤʥʦʞʝʥʠʷ ʥʘ M  ʦʙʝʠʭ ʯʘʩʪʝʡ ʫʨʘʚʥʝʥʠʷ (6) ʧʦʣʫʯʠʤ: 

ʂʂ pHM ÖÖ + ʎʎ pHM ÖÖ + ɼɼ pHM ÖÖ = RMÖ .               (11) 

ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ ʥʦʨʤʠʨʫʶʱʝʛʦ ʤʥʦʞʠʪʝʣʷ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 
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H
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(12) 
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=
222

ɼʎʂ HHH

R

++
. 

ʀʟʚʝʩʪʥʦ [1], ʯʪʦ ʧʨʘʚʘʷ ʯʘʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ, ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʦʦʪʥʦʰʝʥʠʝʤ 

r=
222

ɼʎʂ HHH

R

++
,                                    (13) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʜʣʠʥʫ ʥʦʨʤʘʣʠ) ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʜʦ 

ʧʣʦʩʢʦʩʪʠ, ʟʘʜʘʥʥʦʡ ʵʪʠʤ ʥʦʨʤʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ [1], ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ ʂp , ʎp , ʠ ɼp  ʚ 

ʥʦʨʤʘʣʴʥʦʤ ʫʨʘʚʥʝʥʠʠ ʧʣʦʩʢʦʩʪʠ - ʵʪʦ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʥʦʨʤʘʣʠ; ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʦʥʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

                                           acos  = 
222

ɼʎʂ

ʂ

HHH

H

++
, 

bcos  = 
222

ɼʎʂ

ʎ

HHH

H

++
,                               (14) 

                                              gcos  = 
222

ɼʎʂ

ɼ

HHH

H

++
. 

ʇʦʩʢʦʣʴʢʫ ʥʦʨʤʘʣʴ r ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʛʠʧʦʪʝʥʫʟʫ ʪʨʝʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʧʨʠʣʝʞʘʱʠʤʠ ʢʘʪʝʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʦʝʢʮʠʠ ʵʪʦʡ ʥʦʨʤʘʣʠ ʥʘ ʦʩʠ  

ʂp , ʎp , ʠ ɼp  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ, ʠʤʝʷ ʟʥʘʯʝʥʠʷ ʢʦʩʠʥʫʩʦʚ (14), ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨ 

ʢʘʞʜʦʡ ʠʟ ʧʨʦʝʢʮʠʡ ʥʦʨʤʘʣʠ r ʥʘ ʢʘʞʜʫʶ ʠʟ ʦʩʝʡ ʂp , ʎp , ʠ ɼp : 

r acos =
222

ɼʎʂ HHH

R

++
222

ɼʎʂ
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H

++
=

222
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RH

++
, 

                  r bcos =
222

ɼʎʂ HHH

R

++
222

ɼʎʂ

ʎ

HHH

H

++
=

222

ɼʎʂ

ʎ

HHH

RH

++
,           (15) 

r gcos =
222

ɼʎʂ HHH

R

++
222

ɼʎʂ

ɼ

HHH

H

++
=

222

ɼʎʂ

ɼ

HHH

RH

++
. 

ʊʘʢ ʢʘʢ ʫʨʘʚʥʝʥʠʷ (7) ʠ (12) ʦʧʨʝʜʝʣʷʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʧʣʦʩʢʦʩʪʴ, ʪʦ ʢʘʞʜʘʷ ʠʟ 

ʧʨʦʝʢʮʠʡ ʥʦʨʤʘʣʠ r, ʦʧʨʝʜʝʣʷʝʤʳʭ ʩʦʦʪʥʦʰʝʥʠʷʤʠ (15), ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʪʨʝʟʢʘ, ʦʪʩʝʢʘʝʤʦʛʦ ʵʪʦʡ ʧʣʦʩʢʦʩʪʴʶ ʥʘ ʦʩʷʭ ʂp , ʎp , ʠ ɼp  ʩʦʛʣʘʩʥʦ 

ʫʨʘʚʥʝʥʠʶ (7), ʯʪʦ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʧʘʨʥʳʤ ʩʨʘʚʥʝʥʠʝʤ ʧʨʘʚʳʭ ʯʘʩʪʝʡ ʬʦʨʤʫʣ (15) ʩ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʥʘʤʝʥʘʪʝʣʷʤʠ ʜʨʦʙʝʡ ʚ ʫʨʘʚʥʝʥʠʠ (7): 

222
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HHH

RH

++ ʂH

R
¢ , 

 

 

 



 

30                      ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ 

 

222

ɼʎʂ

ʎ

HHH

RH

++ ʎH

R
¢ , 

222

ɼʎʂ

ɼ

HHH

RH

++ ɼH

R
¢ . 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʱʝʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʪʨʝʭ ʥʝʩʪʨʦʛʠʭ 

ʥʝʨʘʚʝʥʩʪʚ ʚ ʩʪʨʦʛʦʝ ʨʘʚʝʥʩʪʚʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʙʨʘʱʝʥʠʝ ʚ ʥʫʣʝʚʦʝ ʪʦʞʜʝʩʪʚʦ (00¹ ) ʜʚʫʭ 

ʦʩʪʘʚʰʠʭʩʷ ʩʦʦʪʥʦʰʝʥʠʡ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʷ 

                                              ʂp =
222

ɼʎʂ

ʂ

HHH

RH

++
, 

ʎp =
222

ɼʎʂ

ʎ

HHH

RH

++
,                                   (16) 

                                           ɼp =
222

ɼʎʂ

ɼ

HHH

RH

++
 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʮʝʥʦʢ ʤʠʥʠʤʘʣʴʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʂp , ʎp , ʠ 

ɼp , ʩʦʚʤʝʩʪʥʦ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʛʨʘʥʠʯʥʦʛʦ ʨʠʩʢʘ R  ʧʨʠ ʠʟʚʝʩʪʥʳʭ 

ʦʮʝʥʢʘʭ ʜʦʧʫʩʪʠʤʳʭ ʫʱʝʨʙʦʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʂH , ʮʝʣʦʩʪʥʦʩʪʠ ʎH  ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ɼH . ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʟʘʜʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʛʨʘʥʠʯʥʦʛʦ ʨʠʩʢʘ R  ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʦʮʝʥʢʘʭ ʜʦʧʫʩʪʠʤʳʭ ʫʱʝʨʙʦʚ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʂH  , ʮʝʣʦʩʪʥʦʩʪʠ ʎH  ʠ ʜʦʩʪʫʧʥʦʩʪʠ ɼH , ʥʝ ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ 

ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʡ: 
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                                                 (17) 

ʆʙʲʝʜʠʥʷʷ ʦʮʝʥʢʠ (16) ʠ (17) ʧʦʣʫʯʠʤ ʛʨʘʥʠʮʳ ʠʟʤʝʥʝʥʠʷ ʦʮʝʥʦʢ ʚʝʨʦʷʪʥʦʩʪʝʡ ʂp , ʎp , ʠ 

ɼp  ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʛʨʘʥʠʯʥʦʛʦ ʨʠʩʢʘ R : 
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ʊ.ʝ. ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʠʩʢʘ R  ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʦʮʝʥʢʘʭ ʜʦʧʫʩʪʠʤʳʭ ʫʱʝʨʙʦʚ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʂH  , ʮʝʣʦʩʪʥʦʩʪʠ ʎH  ʠ ʜʦʩʪʫʧʥʦʩʪʠ ɼH  ʟʥʘʯʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʪʠʭ ʫʱʝʨʙʦʚ ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʚ ʧʨʝʜʝʣʘʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʤʠ (18). 

 

2. ʊʝʧʝʨʴ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʪʦʨʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʫʨʘʚʥʝʥʠʷ 

ʧʣʦʩʢʦʩʪʠ (4), ʠ ʤʝʪʦʜʠʢʘ ʨʘʩʩʤʦʪʨʝʥʠʷ ʙʫʜʝʪ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʦʙʦʟʥʘʯʝʥʠʡ ʧʦʚʪʦʨʷʪʴ ʚʩʝ 

ʨʘʩʩʫʞʜʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʧ.1. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠʚʝʜʝʤ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ. 

ʀʪʘʢ, ʟʘʧʠʰʝʤ ʩʦʦʪʥʦʰʝʥʠʝ (4) ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʂʂ hP Ö + ʎʎ hP Ö + ɼɼ hP Ö = R .                                 (19) 

ɿʜʝʩʴ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʂh , ʎh  ʠ ɼh  ʚʳʩʪʫʧʘʶʪ ʫʱʝʨʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʫʛʨʦʟ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʂP , ʎP , ʠ ɼP  ʠʛʨʘʶʪ ʨʦʣʴ ʟʘʜʘʚʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

ʚʝʨʦʷʪʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦ ʦʩʷʤ ʜʝʢʘʨʪʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʙʫʜʫʪ 

ʦʪʢʣʘʜʳʚʘʪʴʩʷ ʟʥʘʯʝʥʠʷ ʂh , ʎh  ʠ ɼh , ʘ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʚ ʦʪʨʝʟʢʘʭ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 
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ʀʟ ʩʫʪʠ ʫʨʘʚʥʝʥʠʷ ʚ ʦʪʨʝʟʢʘʭ (20) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʨʠʩʢʘ R  ʠ ʠʟʚʝʩʪʥʳʭ 

ʦʮʝʥʢʘʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʂP , ʎP  ʠ ɼP  ʥʝʢʦʪʦʨʳʭ ʫʱʝʨʙʦʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ, ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʫʱʝʨʙʦʚ ʂh , ʎh  ʠ ɼh  ʥʝ ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ ʩʣʝʜʫʶʱʠʭ ʛʨʘʥʠʮ: 
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ʂ
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R
h ¢ ,                                                   (21) 
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ɼ
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R
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ɽʩʣʠ ʚʝʨʥʫʪʴʩʷ ʢ ʫʨʘʚʥʝʥʠʶ (19) ʠ ʧʨʠʚʝʩʪʠ ʝʛʦ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʚʠʜʫ, ʪʦ ʧʦʣʫʯʠʤ 

ʩʦʦʪʥʦʰʝʥʠʝ 

222

ɼʎʂ

ʂ
ʂ

PPP

P
h

++
+

222

ɼʎʂ

ɼ

ɼ

PPP

P
h

++
+

222

ɼʎʂ

ʎ

ʎ

PPP

P
h

++
=

222

ɼʎʂ PPP

R

++
,                 

(22) 

ʠʟ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʠʤʝʶʪ ʚʠʜ: 
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                                            gcos  = 
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ʘ ʚʝʣʠʯʠʥʘ ʥʦʨʤʘʣʠ ʢ ʧʣʦʩʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ 
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. 

ʊʦʛʜʘ ʨʘʟʤʝʨ ʢʘʞʜʦʡ ʠʟ ʧʨʦʝʢʮʠʡ ʥʦʨʤʘʣʠ r ʥʘ ʢʘʞʜʫʶ ʠʟ ʦʩʝʡ ʂh , ʎh , ʠ ɼh  ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 
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ʊʘʢ ʢʘʢ ʥʦʨʤʘʣʴ ʚ ʫʨʘʚʥʝʥʠʠ (22) ï ʵʪʦ ʦʪʨʝʟʦʢ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ ʜʦ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʥʘ ʦʩʥʦʚʝ (21) ʠ (24) ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʛʨʘʥʠʮ 

ʠʟʤʝʥʝʥʠʷ ʦʮʝʥʦʢ ʟʥʘʯʝʥʠʡ ʫʱʝʨʙʦʚ: 
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ʊ.ʝ. ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʨʠʩʢʘ R  ʠ ʟʘʜʘʥʥʳʭ ʦʮʝʥʢʘʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʂP , ʎP  ʠ ɼP  

ʥʝʢʦʪʦʨʳʭ ʜʦʧʫʩʪʠʤʳʭ ʫʱʝʨʙʦʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʟʥʘʯʝʥʠʷ 

ʧʨʠʝʤʣʝʤʳʭ ʨʘʟʤʝʨʦʚ ʵʪʠʭ ʫʱʝʨʙʦʚ ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʚ ʧʨʝʜʝʣʘʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ (25). 

3. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʫʩʣʦʚʥʦʤ ʧʨʠʤʝʨʝ. 

ʇʫʩʪʴ ʟʘʜʘʥ ʥʝʢʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʢʪʠʚ, ʮʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ V  ʝʜʠʥʠʮ. 

ʕʪʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʢʪʠʚ ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʪʠʪʴ  ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ʂʉɿʀ), ʩʪʦʠʤʦʩʪʴ W  ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʢʦʪʦʨʳʤ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ l ( )10 <<l  ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʥʦʩʪʠ ʟʘʜʘʥʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʢʪʠʚʘ:  

                                                                                
V

W
=l .                                                                    

(26) 

ʀʩʭʦʜʷ ʠʟ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʂʉɿʀ ʷʚʣʷʝʪʩʷ 

ʦʮʝʥʢʦʡ ʧʨʠʝʤʣʝʤʦʛʦ ʨʠʩʢʘ R : 
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R= VW Ö=l . 

ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ ʠʟʚʝʩʪʥʳʤʠ (ʥʘʧʨʠʤʝʨ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʪʥʳʭ ʩʫʞʜʝʥʠʡ) ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʂm  ( 10 ¢< ʂm ), ʎm ( 10 ¢< ʎm ) ʠ ɼm ( 10 ¢< ɼm ) ʦʮʝʥʦʢ ʜʦʧʫʩʪʠʤʳʭ 

ʫʱʝʨʙʦʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʂH , ʮʝʣʦʩʪʥʦʩʪʠ ʎH  ʠ ʜʦʩʪʫʧʥʦʩʪʠ ɼH  ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʮʝʥʥʦʩʪʠ ʟʘʜʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʢʪʠʚʘ: 

                                                                            ʂm =
V

Hʂ , 

    ʎm =
V

Hʎ
,                                                                       (27) 

ɼm =
V

H ɼ
. 

ʊʦʛʜʘ ʠʟ ʬʦʨʤʫʣ (18) ʩʣʝʜʫʝʪ, ʯʪʦ:  
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ɽʩʣʠ ʧʨʠʥʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʦʮʝʥʦʢ ʜʦʧʫʩʪʠʤʳʭ ʫʱʝʨʙʦʚ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʤʠ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘʜʘʥʥʦʛʦ ʘʢʪʠʚʘ, ʪ.ʝ.  

ºʂm ºʎm
*mm ºɼ ,                                        (29) 

ʪʦ ʚʤʝʩʪʦ ʪʨʝʭ ʩʦʦʪʥʦʰʝʥʠʡ (28) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

*3

1

m

l
Ö

*

*

m

l
¢¢p ,                                           (30) 

ʛʜʝ *p  - ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʫʱʝʨʙʘ, ʧʨʠʝʤʣʝʤʦʛʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, 

ʮʝʣʦʩʪʥʦʩʪʠ ʠʣʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʢʪʠʚʘ. 

ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʫʩʣʦʚʠʡ (27) ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ (29) ʩʣʝʜʫʝʪ  

ºʂH ºʎH *HHɼº ,                                    (31) 

ʊʦʛʜʘ ʜʨʦʙʥʳʡ ʯʣʝʥ, ʚʭʦʜʷʱʠʡ ʚ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʥʝʨʘʚʝʥʩʪʚʘ (30), 

ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ɺ ʠʪʦʛʝ ʥʝʨʘʚʝʥʩʪʚʦ (30) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

Ö
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1
*H

W
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*H

W
.                                                             (32) 

ɺʝʣʠʯʠʥʘ, ʩʪʦʷʱʘʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʴ ʵʪʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʜʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʂʉɿʀ.  
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ɼʘʣʝʝ, ʫʤʥʦʞʠʤ ʚʩʝ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ (32) ʥʘ *H  ʠ ʧʦʣʫʯʠʤ 

Ö
3

1
W ¢Ö¢ ** pH W .                                                        (33) 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʩʪʦʷʱʝʝ ʚ ʮʝʥʪʨʝ ʵʪʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʨʠʩʢʘ 
*** pHR Ö= , 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʦʪʥʦʰʝʥʠʝ (33) ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʜʚʫʭ 

ʥʝʨʘʚʝʥʩʪʚ 

í
ì
ë

¢

²

*

*

3RW

RW
, 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʩʤʳʩʣ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʪʦʠʤʦʩʪʴ ʂʉɿʀ, 

ʩʧʦʩʦʙʥʦʡ ʦʙʨʘʙʘʪʳʚʘʪʴ ʨʠʩʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘʜʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʘʢʪʠʚʘ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʢʘʞʜʦʛʦ ʠʟ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʨʠʩʢʦʚ, ʥʦ ʝʜʚʘ 

ʣʠ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʪʨʝʭʢʨʘʪʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʟ ʦʮʝʥʦʢ, ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʵʪʠʭ 

ʨʠʩʢʦʚ. 

 

ɺʳʚʦʜ. ʊʨʘʢʪʦʚʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʥʳʡ ʨʠʩʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʜʝʢʘʨʪʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʦʮʝʥʢʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʧʨʠʝʤʣʝʤʳʭ 

ʨʠʩʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʰʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʱʝʥʠʷ ʩ 

ʨʠʩʢʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ.  

 

ʃʀʊɽʈɸʊʋʈɸ 

1. ʄʦʜʝʥʦʚ ʇ.ʉ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ. ï ʄ.: ʀʟʜ-ʚʦ ʄɻʋ, 1969. ï 699 ʩ. 
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ʋɼʂ 004.056.2  

 

ʆ.ʗ. ʄʘʪʦʚ, ɺ.ʉ. ɺʘʩʠʣʝʥʢʦ 
1ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʨʝʻʩʪʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

ʚʫʣ. ʄ. ʐʧʘʢʘ, 2, 03113 ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 2ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʚʫʣ. ʂʦʩʤʦʥʘʚʪʘ ʂʦʤʘʨʦʚʘ, 1, 03058 ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʄɽʊʆɼʀʂɸ ʆʎɯʅʂʀ ɿɸɻʈʆɿ ʈɽʉʋʈʉɸʄ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʟʘʛʨʦʟ ʨʝʩʫʨʩʘʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ ʧʦʨʫʰʥʠʢʘ, ʤʦʞʣʠʚʠʭ ʢʘʥʘʣʽʚ ʽ ʚʠʜʽʚ ʟʘʛʨʦʟ ʨʝʩʫʨʩʘʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ,  ʤʦʜʝʣʽ ʟʘʛʨʦʟ ʪʘ ʤʝʪʦʜʠʢʘ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ ʢʦʥʪʨʟʘʭʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʠʧʫʩʪʠʤʦʾ ʟʘʭʠʱʝʥʦʩʪʽ ʪʘ ʟʘʣʠʰʢʦʚʦʛʦ ʨʠʟʠʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɿʘʛʨʦʟʘ, ʧʦʨʫʰʥʠʢ, ʨʝʩʫʨʩʠ, ʤʦʜʝʣʴ. 

ɺʉʊʋʇ 

 ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʻ ʟʨʦʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ (ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʠ ʪ.ʧ.) ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʧʨʽʦʨʠʪʝʪʥʘ ʚ ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʚ ʥʘʫʢʦʚʠʭ ʟʘʢʣʘʜʘʭ, ʚ ʢʦʤʝʨʮʽʡʥʠʭ ʬʽʨʤʘʭ ʪʦʱʦ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɯʉ) ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ  (ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʙʘʥʢʽʚʩʴʢʽ, 

ʬʽʩʢʘʣʴʥʽ, ʨʽʟʥʽ ʝʣʝʢʪʨʦʥʥʽ ʨʝʻʩʪʨʠ  ʽ ʪ.ʧ.), ʙʫʜʫʯʠ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʚ  ʩʪʨʫʢʪʫʨʽ ʜʝʨʞʘʚʠ, ʥʝ 

ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʴʩʷ ʚ ʧʠʪʘʥʥʷʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʽʣʴʢʠ ʥʘ ʨʽʚʥʽ 

ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ: ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ʟʘʭʠʩʪ, ʩʠʩʪʝʤʠ ʨʦʟʧʦʜʽʣʫ ʜʦʩʪʫʧʫ, ʨʝʘʣʽʟʘʮʽʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʘʙʦʥʝʥʪʩʴʢʦʛʦ ʪʨʘʬʽʢʘ, ʧʨʦʚʝʜʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʟ 

ʧʽʜʩʠʣʝʥʥʷ ʨʝʞʠʤʫ. ɺʽʜʦʤʠʤʠ ʻ ʚʠʤʦʛʠ ʱʦʜʦ ʟʘʭʠʩʪʫ  ʨʝʩʫʨʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ʅʝʦʙʭʽʜʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ɯʉ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʷʢʽ ʩʣʽʜ ʩʧʨʷʤʦʚʫʚʘʪʠ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʯʦʪʠʨʴʦʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʩʫʨʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ [1, 

2, 3]: 

1. ʎʽʣʽʩʥʦʩʪʽ (ʽʥʬʦʨʤʘʮʽʷ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʧʨʠʡʤʘʶʪʴʩʷ ʨʽʰʝʥʥʷ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʦʚʽʨʥʦʶ 

ʪʘ ʧʦʚʥʦʶ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʭʠʱʝʥʦʶ ʚʽʜ ʥʝʥʘʚʤʠʩʥʠʭ ʥʘ ʟʣʦʚʤʠʩʥʠʭ ʩʧʦʪʚʦʨʝʥʴ. ɿʘʛʨʦʟʠ, 

ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʻ ʟʘʛʨʦʟʘʤʠ 

ʮʽʣʽʩʥʦʩʪʽ); 

2. ʂʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ (ʢʦʥʬʽʜʝʥʮʽʡʥʘ ʯʠ ʪʘʻʤʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʫʧʥʦʶ ʣʠʰʝ 

ʪʦʤʫ, ʢʦʤʫ ʚʦʥʘ ʻ ʧʨʠʟʥʘʯʝʥʦʶ. ɿʘʛʨʦʟʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʻ ʟʘʛʨʦʟʘʤʠ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ.); 

3. ɼʦʩʪʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ (ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʨʝʩʫʨʩʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ, ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʛʦʪʦʚʠʤʠ ʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɿʘʛʨʦʟʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ɯʉ ʘʙʦ ʦʙʨʦʙʣʶʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ 

ʟʘʛʨʦʟʘʤʠ ʜʦʩʪʫʧʥʦʩʪʽ). 

4. ʉʧʦʩʪʝʨʝʞʝʥʦʩʪʽ (ʤʦʞʣʠʚʦʩʪʽ ʬʽʢʩʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʧʨʦʮʝʩʽʚ. ɿʘʛʨʦʟʠ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʠʭʦʚʫʚʘʥʥʷ ʯʠ ʽʤʽʪʘʮʽʾ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʟʘʛʨʦʟʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʦʩʪʽ). 
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ʇʨʠ ʮʴʦʤʫ ʦʮʽʥʢʘ, ʘ ʱʝ ʢʨʘʱʝ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤʠ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʦʙʫʜʦʚʽ ʯʠ ʦʮʽʥʮʽ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʩʪʝʤ 

ʟʘʭʠʩʪʫ.   

ɼʣʷ ʦʮʽʥʢʠ ʯʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʦʮʽʣʴʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ 

ʤʝʪʦʜʠʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ɯʉ  ʷʢʽʩʥʠʭ ʯʠ ʢʽʣʴʢʽʩʥʠʭ. ɺ 

ʦʩʥʦʚʫ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʧʦʢʣʘʜʝʥʦ ʤʦʜʝʣʽ ʧʦʨʫʰʥʠʢʽʚ ʪʘ ʟʘʛʨʦʟ ʨʝʩʫʨʩʘʤ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʽʥʬʦʨʤʘʮʽʾ ɯʉ. ʊʘʢʽ ʤʦʜʝʣʽ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ, 

ʩʧʦʩʦʙʽʚ ʪʘ ʢʘʥʘʣʽʚ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʜʝʣʽ ʧʦʨʫʰʥʠʢʘ ʪʘ ʤʦʜʝʣʽ ʟʘʛʨʦʟ ʜʣʷ 

ʽʥʬʦʨʤʘʮʽʾ ɯʉ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ 

ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ [3 - 5]. 

 ʄʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʧʦʨʫʰʥʠʢʘ 

ʋ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ, ʚʠʭʦʜʷʯʠ ʟ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʧʦʨʫʰʥʠʢʘ, ʷʢʘ ʤʘʻ ʙʫʪʠ ʘʜʝʢʚʘʪʥʘ ʨʝʘʣʴʥʦʤʫ ʧʦʨʫʰʥʠʢʫ ʜʣʷ ʜʘʥʦʾ ɯʉ. 

ʄʦʜʝʣʴ ʧʦʨʫʰʥʠʢʘ - ʘʙʩʪʨʘʢʪʥʠʡ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʘʙʦ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʜʽʡ 

ʧʦʨʫʰʥʠʢʘ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʡʦʛʦ ʧʨʘʢʪʠʯʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʘʧʨʽʦʨʥʽ ʟʥʘʥʥʷ, ʯʘʩ 

ʪʘ ʤʽʩʮʝ ʜʽʾ ʽ ʪ. ʽʥ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʮʽʻʾ ʤʦʜʝʣʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʪʘ 

ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʥʘʩʪʫʧʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʗʢ ʧʦʨʫʰʥʠʢʘ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʦʩʦʙʫ, ʷʢʘ ʧʨʘʛʥʝ ʯʠ ʤʦʞʝ ʦʜʝʨʞʘʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʨʦʙʦʪʠ ʟ ʚʢʣʶʯʝʥʠʤʠ ʜʦ ʩʢʣʘʜʫ ɯʉ ʟʘʩʦʙʘʤʠ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʽ ʧʦʨʫʰʥʠʢʘ ʩʣʽʜ 

ʚʨʘʭʫʚʘʪʠ, ʱʦ ʦʩʦʙʣʠʚʽʩʪʶ ʨʝʩʫʨʩʽʚ ɯʉ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʻ ʾʭ ʧʨʠʥʘʜʣʠʚʽʩʪʴ 

ʜʣʷ ʦʢʨʝʤʠʭ ʦʩʽʙ ʯʠ ʧʝʚʥʠʭ ʛʨʫʧ ʦʩʽʙ, ʷʢʽ ʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ ʧʨʘʛʥʫʪʴ ʙʫʪʠ 

ʯʠ ʻ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ɯʉ. ʎʷ ʧʨʠʥʘʜʣʠʚʽʩʪʴ ʥʘʡʯʘʩʪʽʰʝ ʻ ʦʙʫʤʦʚʣʝʥʦʶ ʭʘʨʘʢʪʝʨʦʤ ʪʘ ʦʙôʻʤʦʤ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʚʦʜʠʪʴʩʷ, ʦʙʨʦʙʣʷʻʪʴʩʷ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʘ ʮʠʨʢʫʣʶʻ ʚ ʩʠʩʪʝʤʘʭ ɯʉ. ʗʢʱʦ ʪʘ ʯʠ 

ʽʥʰʘ ʦʩʦʙʘ ï ʢʦʨʠʩʪʫʚʘʯ ʨʝʩʫʨʩʘʤʠ ɯʉ ʟʜʽʡʩʥʶʻ ʩʧʨʦʙʫ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ (ʪʫʪ ʽ 

ʥʘʜʘʣʽ ʚʠʜʽʣʝʥʥʷ ʪʘ ʧʽʜʢʨʝʩʣʝʥʥʷ ʘʚʪʦʨʘ) ʜʦ ʦʙôʻʢʪʽʚ ʟʘʭʠʩʪʫ (ʦʟʥʘʡʦʤʣʝʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʷ, 

ʟʥʠʱʝʥʥʷ, ʟʤʽʥʘ ʨʝʞʠʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʪ. ʧ.), ʪʦ ʪʘʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʻ 

ʧʦʨʫʰʥʠʢʦʤ.  

ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɯʉ ʧʦʨʫʰʥʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʥʫʪʨʽʰʥʽʤʠ (ʟ ʯʠʩʣʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ) ʘʙʦ ʟʦʚʥʽʰʥʽʤʠ (ʩʪʦʨʦʥʥʽ ʦʩʦʙʠ ʘʙʦ ʙʫʜʴ-ʷʢʽ ʦʩʦʙʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ 

ʤʝʞʘʤʠ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʟʦʥʠ). 

ʄʦʜʝʣʴ ʧʦʨʫʰʥʠʢʘ ʤʘʻ ʚʠʟʥʘʯʘʪʠ: 

ʢʘʪʝʛʦʨʽʾ ʦʩʽʙ, ʟ ʯʠʩʣʘ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʧʦʨʫʰʥʠʢ; 

ʨʽʚʝʥʴ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʨʫʰʥʠʢʘ; 

ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʢʚʘʣʽʬʽʢʘʮʽʶ ʪʘ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʧʦʨʫʰʥʠʢʘ; 

ʤʝʪʦʜʠ ʽ ʩʧʦʩʦʙʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʦʨʫʰʝʥʴ; 

ʤʦʞʣʠʚʫ ʤʝʪʫ ʧʦʨʫʰʥʠʢʘ ʪʘ ʾʾ ʛʨʘʜʘʮʽʶ ʟʘ ʩʪʫʧʝʥʷʤʠ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʜʣʷ ɯʉ; 

ʤʦʞʣʠʚʽ ʤʽʩʮʷ ʟʜʽʡʩʥʝʥʥʷ ʧʦʨʫʰʝʥʴ; 

ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʟʘʛʨʦʟ ʚ ɯʉ; 

ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʜʽʡ. 

ɼʦ ʢʘʪʝʛʦʨʽʡ ʦʩʽʙ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʨʫʰʥʠʢʘʤʠ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ: 

ʩʫʙôʻʢʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ï ʧʨʘʮʽʚʥʠʢʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ï ʚʣʘʩʥʠʢʘ ɯʉ (ʙʣʠʟʴʢʦ 81,7 

% ʧʦʨʫʰʝʥʴ) ï ʚʥʫʪʨʽʰʥʽ ʧʦʨʫʰʥʠʢʠ; ʜʣʷ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʩʣʽʜ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ ɯʉ ʢʦʞʥʦʛʦ ʽʟ ʧʨʘʮʽʚʥʠʢʽʚ ʦʨʛʘʥʽʟʘʮʽʾ; 
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ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʪʠʤ ʯʠ ʽʥʰʠʤ ʰʣʷʭʦʤ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ɯʉ (ʙʣʠʟʴʢʦ 17,3 % 

ʧʦʨʫʰʝʥʴ) ï ʟʦʚʥʽʰʥʽ ʧʦʨʫʰʥʠʢʠ; ʜʣʷ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʩʣʽʜ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʦʩʪʽ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʱʦʜʦ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ ɯʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʷʚʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʾʭ ʜʦʩʪʫʧʫ. 

ɿʘ ʨʽʚʥʝʤ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʾʤ ʰʪʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ɯʉ, ʧʦʨʫʰʥʠʢʽʚ ʜʦʮʽʣʴʥʦ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʯʦʪʠʨʤʘ ʨʽʚʥʷʤʠ ʤʦʞʣʠʚʦʩʪʝʡ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʻ ʽʻʨʘʨʭʽʯʥʦʶ, ʪʦʙʪʦ ʢʦʞʥʠʡ 

ʥʘʩʪʫʧʥʠʡ ʨʽʚʝʥʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʧʝʨʝʜʥʴʦʛʦ:  

- ʧʝʨʰʠʡ ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻ ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʣʦʛʫ ʟ ɯʉ - 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʫʩʢʫ ʬʽʢʩʦʚʘʥʦʛʦ ʥʘʙʦʨʫ ʟʘʚʜʘʥʴ (ʧʨʦʛʨʘʤ), ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʟʘʟʜʘʣʝʛʽʜʴ 

ʧʝʨʝʜʙʘʯʝʥʽ ʬʫʥʢʮʽʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ;  

- ʜʨʫʛʠʡ ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʩʪʚʦʨʝʥʥʷ ʽ ʟʘʧʫʩʢʫ ʚʣʘʩʥʠʭ ʧʨʦʛʨʘʤ ʟ ʥʦʚʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ;  

- ʪʨʝʪʽʡ ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʫʧʨʘʚʣʽʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ɯʉ, ʪʦʙʪʦ ʚʧʣʠʚʦʤ 

ʥʘ ʙʘʟʦʚʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʽ ʥʘ ʩʢʣʘʜ ʽ ʢʦʥʬʽʛʫʨʘʮʽʶ ʾʾ ʫʩʪʘʪʢʫʚʘʥʥʷ;  

- ʯʝʪʚʝʨʪʠʡ ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʩʽʤ ʦʙʩʷʛʦʤ ʤʦʞʣʠʚʦʩʪʝʡ ʦʩʽʙ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʶ ʽ ʨʝʤʦʥʪ ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ɯʉ, ʘʞ ʜʦ ʚʢʣʶʯʝʥʥʷ ʜʦ ʩʢʣʘʜʫ ɯʉ 

ʚʣʘʩʥʠʭ ʟʘʩʦʙʽʚ ʟ ʥʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ.  

ʉʣʽʜ ʧʨʠʧʫʩʢʘʪʠ, ʱʦ ʚ ʩʚʦʻʤʫ ʨʽʚʥʽ ʧʦʨʫʰʥʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʬʘʭʽʚʮʷʤʠ ʚʠʱʦʾ 

ʢʚʘʣʽʬʽʢʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʙʝʟʧʝʢʠ, ʙʘʟ ʜʘʥʠʭ, ʤʝʨʝʞ), ʷʢʽ ʤʘʶʪʴ ʧʦʚʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ɯʉ ʽ ʢʦʤʧʣʝʢʩ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ (ʂɿɿ). ʊʦʤʫ ʟʘ ʨʽʚʥʝʤ ʟʥʘʥʴ ʫʩʽʭ ʧʦʨʫʰʥʠʢʽʚ 

ʩʣʽʜ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʷʢ ʪʘʢʠʭ, ʱʦ: 

ʚʦʣʦʜʽʶʪʴ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ɯʉ, ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʽʡ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʪʘ ʧʦʪʦʢʽʚ ʟʘʧʠʪʽʚ ʜʦ ʥʠʭ, ʚʤʽʶʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʰʪʘʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ;  

ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʥʘʥʴ ʪʘ ʜʦʩʚʽʜʦʤ ʨʦʙʦʪʠ ʟ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ ʪʘ 

ʾʭʥʴʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʥʘʥʴ ʫ ʛʘʣʫʟʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ɯʉ; 

ʚʦʣʦʜʽʶʪʴ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʬʫʥʢʮʽʾ ʪʘ ʤʝʭʘʥʽʟʤ ʜʽʾ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʧʦʨʫʰʥʠʢʠ ʤʦʞʫʪʴ ʟʥʘʪʠ: 

1. ʉʢʣʘʜ, ʨʦʟʤʽʱʝʥʥʷ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʫʤʦʚʠ ʪʘ ʨʝʞʠʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ɯʉ, ʚʢʣʶʯʘʶʯʠ ʪʨʘʩʠ ʧʨʦʢʣʘʜʝʥʠʭ ʯʠ ʤʦʞʣʠʚʠʭ ʣʽʥʽʡ ʟʚôʷʟʢʫ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʝʨʝʞ ʪʘ ʪʨʘʬʽʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ; 

2. ʇʦʨʷʜʦʢ, ʟʘʩʦʙʠ ʪʘ ʨʝʞʠʤʠ ʟʜʽʡʩʥʝʥʥʷ ʦʭʦʨʦʥʠ ʝʣʝʤʝʥʪʽʚ ɯʉ, ʤʽʩʮʴ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ 

(ʚʢʣʶʯʘʶʯʠ ʧʫʥʢʪʠ ʧʽʜʩʠʣʝʥʥʷ, ʷʢ ʪʘʢʽ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ, ʪʘʢ ʽ ʪʽ, ʱʦ ʥʝ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ) 

ʪʘ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ; 

3. ʇʦʨʷʜʦʢ, ʟʘʩʦʙʠ ʪʘ ʨʝʞʠʤʠ ʟʜʽʡʩʥʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ʟʘʭʠʩʪʫ ʨʝʩʫʨʩʽʚ ɯʉ; 

4. ʆʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚ ɯʉ ʙʘʟ ʜʘʥʠʭ ʪʘ ʧʦʪʦʢʽʚ ʟʘʧʠʪʽʚ ʜʦ ʥʠʭ. 

ɿʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʩʧʦʩʦʙʘʤʠ ʧʦʨʫʰʥʠʢʽʚ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʷʢ 

ʪʘʢʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: 

ʚʠʢʣʶʯʥʦ ʘʛʝʥʪʫʨʥʽ ʤʝʪʦʜʠ ʦʜʝʨʞʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ; 

ʧʘʩʠʚʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʧʝʨʝʭʦʧʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ; 

 



 

38                         ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ 

 

͍͙͟͡Ό;ͤͦ ΄ͭ͊ͭͤ͜ ͙͊ͫͦ͋͘ ˱˿ ͊͋ͦ ͔͙ͤ͒ͦ͜͟͡ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ˴˭˭ ͒͡Ύ ͪ ͔͊͊͘͜͡ͼ͜͝ ͫͨͪͦ͋ ˹˿˨Τ 

ʩʧʦʩʦʙʠ ʽ ʟʘʩʦʙʠ ʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ɯʉ, ʱʦ ʟʤʽʥʶʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ ʩʠʩʪʝʤʠ 

(ʧʽʜʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʘʙʦ ʤʦʜʠʬʽʢʘʮʽʷ ʰʪʘʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 

ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʇɿ ʪʦʱʦ).  

ʊʘʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʨʫʰʥʠʢʽʚ ʻ ʢʦʨʠʩʥʦʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, 

ʘʥʘʣʽʟʫ ʚʨʘʟʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʩʥʫʶʯʠʭ ʽ ʧʣʘʥʦʚʠʭ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ. 

ʄʦʞʣʠʚʦʶ ʤʝʪʦʶ ʧʦʨʫʰʥʠʢʘ-ʟʣʦʚʤʠʩʥʠʢʘ ʤʦʞʝ ʙʫʪʠ: 

1. ʆʩʦʙʠʩʪʘ ʘʚʪʦʨʠʟʘʮʽʷ, ʪʦʙʪʦ ʦʪʨʠʤʘʪʠ ʦʩʦʙʠʩʪʽ ʣʝʛʘʣʴʥʽ ʘʪʨʠʙʫʪʠ ʜʦʩʪʫʧʫ, ʙʘʞʘʥʦ ʟ 

ʥʘʡʰʠʨʰʠʤʠ ʧʨʘʚʘʤʠ, ʜʦ ʨʝʩʫʨʩʽʚ ɯʉ ʟ ʤʝʪʦʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʧʦʪʨʽʙʥʦʤʫ ʦʙʩʷʟʽ ʪʘ ʘʩʦʨʪʠʤʝʥʪʽ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʢʦʥʬʽʜʝʥʮʽʡʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ, ʾʾ ʤʦʜʠʬʽʢʘʮʽʾ (ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ) ʯʠ ʟʥʠʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʚʦʾʭ ʥʘʤʽʨʽʚ (ʽʥʪʝʨʝʩʽʚ, ʧʣʘʥʽʚ); 

2. ɸʚʪʦʨʠʟʘʮʽʷ ʩʚʦʾʭ ʧʨʠʭʠʣʴʥʠʢʽʚ ʯʠ ʜʦʚʽʨʝʥʠʭ ʦʩʽʙ, ʷʢʽ ʙ ʤʘʣʠ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʣʝʛʘʣʴʥʽ 

ʘʪʨʠʙʫʪʠ ʜʦʩʪʫʧʫ, ʙʘʞʘʥʦ ʟ ʥʘʡʰʠʨʰʠʤʠ ʧʨʘʚʘʤʠ, ʜʦ ʨʝʩʫʨʩʽʚ ɯʉ ʟ ʤʝʪʦʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʧʦʪʨʽʙʥʦʤʫ ʦʙʩʷʟʽ ʪʘ ʘʩʦʨʪʠʤʝʥʪʽ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʾʾ ʤʦʜʠʬʽʢʘʮʽʾ ʯʠ ʟʥʠʱʝʥʥʷ ʟʛʽʜʥʦ ʟʽ ʩʚʦʾʤʠ ʥʘʤʽʨʘʤʠ 

(ʽʥʪʝʨʝʩʘʤʠ, ʧʣʘʥʘʤʠ); 

3. ʇʦʰʫʢ ʧʨʠʭʠʣʴʥʠʢʽʚ ʯʠ ʜʦʚʽʨʝʥʠʭ ʦʩʽʙ ʩʝʨʝʜ ʧʝʨʩʦʥʘʣʫ ʯʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʉ, ʷʢʽ ʤʘʶʪʴ 

ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʣʝʛʘʣʴʥʽ ʘʪʨʠʙʫʪʠ ʜʦʩʪʫʧʫ, ʙʘʞʘʥʦ ʟ ʥʘʡʰʠʨʰʠʤʠ ʧʨʘʚʘʤʠ, ʜʦ ʨʝʩʫʨʩʽʚ ɯʉ 

ʽ ʤʦʞʫʪʴ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʦʪʨʠʤʫʚʘʪʠ ʙʘʞʘʥʦ ʢʦʥʬʽʜʝʥʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʾʾ 

ʤʦʜʠʬʽʢʫʚʘʪʠ ʯʠ ʟʥʠʱʫʚʘʪʠ.  

ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʦʛʠ ʯʠ ʙʝʟʫʩʧʽʰʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʫʥʢʪʽʚ 1 ï 3 ʤʝʪʦʶ ʧʦʨʫʰʥʠʢʘ-

ʟʣʦʚʤʠʩʥʠʢʘ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʘʮʽʷ ʽʥʰʠʭ ʩʧʨʦʙ. 

4. ɿʜʦʙʫʪʪʷ ʘʪʨʠʙʫʪʽʚ ʜʦʩʪʫʧʫ ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʢʨʘʜʽʞʦʢ, ʢʫʧʽʚʣʽ, ʯʠ ʦʪʨʠʤʘʥʥʷ ʽʥʰʠʤ ʰʣʷʭʦʤ; 

5. ʇʨʦʥʠʢʥʝʥʥʷ ʥʘ ʤʽʩʮʷ ʨʦʟʤʽʱʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʝʣʝʤʝʥʪʽʚ ʯʠ ʨʝʩʫʨʩʽʚ ɯʉ 

(ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʙʘʟʦʚʦʛʦ, ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʊɿɯ, ʚʢʣʶʯʘʶʯʠ ʥʦʩʽʾ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʾ, 

ʨʝʩʫʨʩʽʚ ʚʚʦʜʫ/ʚʠʚʦʜʫ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʤʝʨʝʞʫ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ) ʰʣʷʭʦʤ ʧʦʜʦʣʘʥʥʷ ʧʝʨʝʰʢʦʜ (ʦʛʦʨʦʞʽ, ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʦʭʦʨʦʥʠ 

ʯʠ ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʽʥ.) ʪʘ ʥʘʥʝʩʝʥʥʷ ʟʙʠʪʢʽʚ ʰʣʷʭʦʤ ʟʥʠʱʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʮʽʥʥʦʩʪʝʡ; 

6. ɿʤʽʥʘ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʯʠ ʚʠʚʦʜʫ ʟ ʣʘʜʫ ʬʽʟʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ɯʉ; 

7. ʋʩʪʘʥʦʚʢʘ ʬʽʟʠʯʥʠʭ ʟʘʩʦʙʽʚ (ʘʧʘʨʘʪʫʨʥʠʭ ʟʘʢʣʘʜʦʢ) ʯʠ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʾ ʨʦʟʚʽʜʢʠ 

ʚ ʤʽʩʮʷʭ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ɯʉ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʽʜʜʘʣʝʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʚ ʝʣʝʤʝʥʪʘʭ 

ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ ʟʚôʷʟʢʫ) ʜʣʷ ʟʥʽʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ;  

8. ʋʩʪʘʥʦʚʢʘ ʬʽʟʠʯʥʠʭ ʯʠ ʽʥʰʠʭ ʟʘʩʦʙʽʚ (ʘʧʘʨʘʪʫʨʥʠʭ ʟʘʢʣʘʜʦʢ) ʚ ʤʽʩʮʷʭ ʨʦʟʤʽʱʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ɯʉ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʽʜʜʘʣʝʥʠʭ, ʥʘʧʨʠʢʣʘʜ ʚ ʝʣʝʤʝʥʪʘʭ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ 

ʟʚôʷʟʢʫ) ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʥʝʩʧʨʘʚʞʥʽʭ ʩʠʛʥʘʣʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʤʚʦʣʽʚ ʯʠ ʧʦʚʽʜʦʤʣʝʥʴ; 

9. ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ (ʧʨʦʛʨʘʤʥʠʭ ʟʘʢʣʘʜʦʢ) ʟʥʽʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʾʾ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

10. ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ (ʧʨʦʛʨʘʤʥʠʭ ʟʘʢʣʘʜʦʢ ʯʠ ʚʽʨʫʩʽʚ) ʜʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʷʢ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʪʘʢ ʽ ʽʥʬʦʨʤʘʮʽʾ ɯʉ ʰʣʷʭʦʤ ʛʝʥʝʨʘʮʽʾ (ʚʧʨʦʚʘʜʞʝʥʥʷ) ʧʨʦʛʨʘʤʥʠʭ  

 



 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ                    39 

 

ʚʽʨʫʩʽʚ, ʥʝʩʧʨʘʚʞʥʽʭ ʩʠʛʥʘʣʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʤʚʦʣʽʚ ʯʠ ʧʦʚʽʜʦʤʣʝʥʴ ʟ ʤʝʪʦʶ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤ ɯʉ ʽ ʧʦʨʫʰʝʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʪʫʧʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ɯʉ ʯʠ ɯʉ ʚ 

ʮʽʣʦʤʫ; 

11. ɿʜʽʡʩʥʝʥʥʷ ʩʧʨʦʙ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʙʘʟʦʚʦʛʦ ʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʊɿɯ ʷʢ ʚʣʘʩʥʝ ɯʉ, ʪʘʢ ʽ ʾʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʰʣʷʭʦʤ 

ʧʦʜʦʣʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ. 

ɿʘ ʤʽʩʮʝʤ ʟʜʽʡʩʥʝʥʥʷ ʧʦʨʫʰʝʥʥʷ ʜʽʾ ʟʣʦʚʤʠʩʥʠʢʘ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ: 

 1. ɹʝʟ ʦʜʝʨʞʘʥʥʷ ʜʦʩʪʫʧʫ ʥʘ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʪʝʨʠʪʦʨʽʶ (ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʽʚʥʷ ɯʉ, 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʽʚʥʽʚ ɯʉ ʯʠ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʤʽʩʮʝʚʠʭ ʨʽʚʥʽʚ ɯʉ, ʧʫʥʢʪʽʚ ʧʽʜʩʠʣʝʥʥʷ ʟ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʠʩʪʘʥʮʽʡʥʦʾ ʨʦʟʚʽʜʢʠ (ʥʘʧʨʠʢʣʘʜ, 

ʦʧʪʠʯʥʠʤʠ, ʘʢʫʩʪʠʯʥʠʤʠ ʢʘʥʘʣʘʤʠ, ʢʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʪʘ 

ʽʥ.) ʘʙʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʟʜʦʙʫʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʨʝʞʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, 

ʰʣʷʭʦʤ ʧʽʜʢʣʶʯʝʥʥʷ ʯʠ ñʚʨʽʟʘʥʥʷò ʚ ʣʽʥʽʾ ʟʚôʷʟʢʫ) ï ʜʠʩʪʘʥʮʽʡʥʠʡ ʚʧʣʠʚ; 

2. ɿ ʦʜʝʨʞʘʥʥʷʤ ʜʦʩʪʫʧʫ ʥʘ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʪʝʨʠʪʦʨʽʶ (ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʽʚʥʷ ɯʉ, 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʽʚʥʽʚ ɯʉ ʯʠ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʢʽʥʮʝʚʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜʜʘʣʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʉ, 

ʧʫʥʢʪʽʚ ʧʽʜʩʠʣʝʥʥʷ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ, ʘʣʝ ʙʝʟ ʜʦʩʪʫʧʫ ʜʦ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɯʉ) ï ʪʘʢʦʞ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʠʩʪʘʥʮʽʡʥʦʾ ʨʦʟʚʽʜʢʠ (ʥʘʧʨʠʢʣʘʜ, ʦʧʪʠʯʥʠʤʠ, 

ʘʢʫʩʪʠʯʥʠʤʠ ʢʘʥʘʣʘʤʠ, ʢʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʪʘ ʽʥ.) ʟ 

ʧʦʜʘʣʴʰʠʤ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ ʯʠ ʧʨʠʤʽʱʝʥʴ, ʚ ʷʢʠʭ 

ʨʦʟʤʽʱʝʥʦ ʝʣʝʤʝʥʪʠ ɯʉ (ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ); 

3. ɿ ʦʜʝʨʞʘʥʥʷʤ ʜʦʩʪʫʧʫ ʜʦ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʢʽʥʮʝʚʠʭ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜʜʘʣʝʥʠʭ ʢʽʥʮʝʚʠʭ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʧʫʥʢʪʽʚ ʧʽʜʩʠʣʝʥʥʷ ʙʝʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ) ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʉ ʟ ʧʦʜʘʣʴʰʠʤ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʧʨʠʩʪʨʦʾʚ ʚʚʦʜʫ/ʚʠʚʦʜʫ, ʢʦʧʽʶʚʘʥʥʷ, ʢʘʥʘʣʴʥʦʛʦ ʯʠ 

ʢʘʥʘʣʦʫʪʚʦʨʶʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ɯʉ ï ʙʝʟʧʦʩʝʨʝʜʥʽʡ, ʷʢ ʽ ʚ ʥʘʩʪʫʧʥʠʭ 

ʧʫʥʢʪʘʭ 4 ï 5 ʚʧʣʠʚ; 

4. ɿ ʦʜʝʨʞʘʥʥʷʤ ʜʦʩʪʫʧʫ ʜʦ ʤʽʩʮʴ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ (ʙʘʟ ʜʘʥʠʭ, ʘʨʭʽʚʽʚ) ʟ 

ʧʦʜʘʣʴʰʠʤ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʤ ʢʦʧʽʶʚʘʥʥʷʤ ʚʣʘʩʥʝ ʥʦʩʽʾʚ ʜʘʥʠʭ, ʾʭ ʢʦʧʽʡ ʯʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʮʠʭ 

ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʪʘ ʙʘʟ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʢʨʘʜʽʞʢʠ, ʢʫʧʽʚʣʽ ʪʘ ʽʥ.); 

5. ɿ ʦʜʝʨʞʘʥʥʷʤ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ɯʉ ʽ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧʣʝʢʩʥʦʶ 

ʩʠʩʪʝʤʦʶ ʊɿɯ ʟ ʧʦʜʘʣʴʰʠʤʠ, ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ 

ɯʉ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʾ ʯʠ ʟʥʠʱʝʥʥʷ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ, ʤʦʞʣʠʚʦ, ʪʦʛʦ, ʱʦ ʡʦʛʦ ʜʽʾ 

ʙʫʜʫʪʴ ʟʘʬʽʢʩʦʚʘʥʠʤʠ ʢʦʤʧʦʥʝʥʪʦʤ ʩʧʦʩʪʝʨʝʞʝʥʦʩʪʽ ʩʠʩʪʝʤʠ ʊɿɯ).  

ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʤʠ ʟ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘʛʨʦʟʠ ʚ ɯʉ: 

ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʢʘʥʘʣʠ ʧʦʙʽʯʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʽ 

ʥʘʚʦʜʦʢ, ʘʢʫʩʪʠʯʥʽ, ʚʽʙʨʦʘʢʫʩʪʠʯʥʽ, ʘʢʫʩʪʦʝʣʝʢʪʨʠʯʥʽ, ʦʧʪʠʯʥʽ, ʨʘʜʽʦ - ʪʘ ʨʘʜʽʦʪʝʭʥʽʯʥʽ, 

ʭʽʤʽʯʥʽ ʪʘ ʽʥʰʽ ʢʘʥʘʣʠ; 

ʢʘʥʘʣʘʤʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʽʚ ʽ ʩʠʛʥʘʣʽʚ ʟ ʤʝʪʦʶ ʨʫʡʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ; 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʤ ʜʦʩʪʫʧʦʤ ʰʣʷʭʦʤ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʘʧʘʨʘʪʫʨʠ ʪʘ ʣʽʥʽʡ ʟʚôʷʟʢʫ, 

ʤʘʩʢʫʚʘʥʥʷ ʧʽʜ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʦʜʦʣʘʥʥʷ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ ʟ ʤʝʪʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʥʘʚôʷʟʫʚʘʥʥʷ ʭʠʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʣʘʜʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʯʠ ʧʨʦʛʨʘʤ ʪʘ ʚʢʦʨʽʥʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʚʽʨʫʩʽʚ.  

 



 

40                        ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ 

 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʜʽʡ ʟʣʦʚʤʠʩʥʠʢ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʘʢʪʠʚʥʽ ʯʠ ʧʘʩʠʚʥʽ ʟʘʛʨʦʟʠ ʨʝʩʫʨʩʘʤ ɯʉ. 

ʇʽʜ ʘʢʪʠʚʥʦʶ ʟʘʛʨʦʟʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʩʧʨʦʙʘ ʥʘʚʤʠʩʥʦʾ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ ʟʤʽʥʠ ʩʪʘʥʫ ɯʉ, ʘ ʧʽʜ 

ʧʘʩʠʚʥʦʶ ʟʘʛʨʦʟʦʶ ï ʩʧʨʦʙʘ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʙʝʟ ʟʤʽʥʠ ʾʾ ʩʪʘʥʫ. 

ʇʨʠ ʮʴʦʤʫ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʜʽʡ ʧʦʨʫʰʥʠʢʽʚ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ: 

ñʚʠʧʘʜʢʦʚʠʭ ʧʦʨʫʰʥʠʢʽʚò ï ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʧʦʨʫʰʠʣʠ ʧʦʣʽʪʠʢʫ ʙʝʟʧʝʢʠ 

ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʦʩʣʫʛʠ ʥʝ ʥʘʚʤʠʩʥʦ, ʘ ʧʦʤʠʣʢʦʚʦ ï ʰʣʷʭʦʤ ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʜʦʣʘʥʥʷ ʟʘʩʦʙʽʚ 

ʫʧʨʘʚʣʽʥʥʷ (ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ) ʜʦʩʪʫʧʦʤ ʜʦ ʦʙôʻʢʪʫ ʟʘʭʠʩʪʫ, ʚʠʢʦʥʘʥʥʷ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʜʽʡ 

ʚʽʜʥʦʩʥʦ ʮʴʦʛʦ ʦʙôʻʢʪʫ ʪʘ ʪ. ʧ.; 

ñʪʝʨʧʣʷʯʠʭ ʟʣʦʚʤʠʩʥʠʢʽʚò ï ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʧʦʨʫʰʠʣʠ ʧʦʣʽʪʠʢʫ ʙʝʟʧʝʢʠ 

ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʦʩʣʫʛʠ ʥʘʚʤʠʩʥʦ, ʘʣʝ ʙʝʟ ʨʽʰʫʯʠʭ ʜʽʡ, ʤʘʩʢʫʶʯʠʩʴ, ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʘʪʨʠʙʫʪʽʚ 

ʜʦʩʪʫʧʫ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʤʝʪʦʶ ʧʨʠʭʦʚʘʥʦʛʦ ʧʦʜʦʣʘʥʥʷ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ 

(ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ) ʜʦʩʪʫʧʦʤ ʜʦ ʥʴʦʛʦ ʪʘ ʪ. ʧ.; 

ñʨʽʰʫʯʠʭ ʟʣʦʚʤʠʩʥʠʢʽʚò, ʷʢʽ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʙʫʜʴïɦ ʦ ʧʦʨʫʰʠʪʠ ʪʫ ʯʠ ʽʥʰʫ ʚʣʘʩʪʠʚʽʩʪʴ 

ʟʘʭʠʱʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; ʜʣʷ ʮʴʦʛʦ ʪʘʢʽ ʟʣʦʚʤʠʩʥʠʢʠ ʧʨʘʛʥʫʪʴ ʧʦʜʦʣʘʪʠ ʟʘʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ 

ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ, ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʬʽʟʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʦʱʦ ʽ ʦʪʨʠʤʘʪʠ ʟʤʦʛʫ ʬʽʟʠʯʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ 

ʦʙʨʦʙʣʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʯʠ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʤʝʪʦʶ ʚʠʚʝʜʝʥʥʷ ʾʭ ʟ ʣʘʜʫ, 

ʟʤʽʥʠ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʢʨʘʜʽʞʢʠ ʯʠ ʧʦʰʢʦʜʞʝʥʥʷ ʥʦʩʽʾʚ, ʥʘʧʨʠʢʣʘʜ, ʥʘʢʦʧʠʯʫʚʘʯʽʚ 

ʥʘ ʞʦʨʩʪʢʠʭ ʯʠ ʛʥʫʯʢʠʭ ʤʘʛʥʽʪʥʠʭ ʜʠʩʢʘʭ ʪʦʱʦ; 

ʟʣʦʚʤʠʩʥʠʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʦʙʠ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ: 

ʚʠʪʦʢʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʚʧʣʠʚʠ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ, ʤʝʨʝʞʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʯʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʝʨʝʞ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘʩʦʙʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʝʨʝʞ. 

ʉʣʽʜ ʚʨʘʭʫʚʘʪʠ ʪʘʢʦʞ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʟ ʙʦʢʫ ʮʠʭ ʦʩʽʙ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʥʝʥʘʚʤʠʩʥʠʤʠ, ʪʘʢ 

ʽ ʟʣʦʚʤʠʩʥʠʤʠ. ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʚʽʜ ʟʣʦʚʤʠʩʥʠʭ ʧʦʨʫʰʥʠʢʽʚ. 

ʅʝʥʘʚʤʠʩʥʠʡ ʧʦʨʫʰʥʠʢ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʧʘʜʢʦʚʽ ʟʘʛʨʦʟʠ (ʜʠʚ. ʥʠʞʯʝ) ʨʝʩʫʨʩʘʤ ɯʉ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʦʚôʷʟʢʽʚ ʚʥʘʩʣʽʜʦʢ ʧʦʤʠʣʢʦʚʠʭ ʜʽʡ, ʟʘ ʨʘʭʫʥʦʢ 

ʥʝʫʚʘʞʥʦʩʪʽ ʯʠ ʥʝʜʙʘʣʦʩʪʽ. 

ʊʘʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʯʽʪʢʦ ʚʠʟʥʘʯʘʪʠ ʩʧʦʩʦʙʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʜʽʡ 

ʧʦʨʫʰʥʠʢʽʚ - ʧʝʨʝʣʽʢ ʟʘʛʨʦʟ ʨʝʩʫʨʩʘʤ ɯʉ ʪʘ ʟʘʩʦʙʠ, ʧʦʪʨʽʙʥʽ ʜʣʷ ʾʭ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ.  

ʄʝʪʦʜʠʢʘ ʘʥʘʣʽʟʫ ʟʘʛʨʦʟ ʨʝʩʫʨʩʘʤ ɯʉ 

ɼʣʷ ʘʥʘʣʽʟʫ ʟʘʛʨʦʟ ʨʝʩʫʨʩʘʤ ɯʉ ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʢʘʥʘʣʽʚ ʪʘ ʚʠʜʽʚ ʟʘʛʨʦʟ 

ʨʝʩʫʨʩʘʤ ɯʉ ʯʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚʽʜʥʦʩʥʦ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʘ 

ʪʘʢʦʞ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʾʭ ʧʦʭʦʜʞʝʥʥʷ. ʗʢ ʚʽʜʦʤʦ [1 - 3], ʦʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʜʞʝʨʝʣ 

ʟʘʛʨʦʟ ʻ: 

1. ɿʤʽʥʘ ʫʤʦʚ ʬʽʟʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʩʪʠʭʽʡʥʽ ʣʠʭʘ ʡ ʘʚʘʨʽʾ, ʷʢ ʟʝʤʣʝʪʨʫʩ, ʧʦʞʝʞʘ ʯʠ ʽʥʰʽ 

ʚʠʧʘʜʢʦʚʽ ʧʦʜʽʾ); 

2. ʅʘʩʣʽʜʢʠ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʃʆʄ (ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ, ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʽ 

ʪ. ʧ.); 

3. ɿʙʦʾ ʽ ʚʽʜʤʦʚʣʝʥʥʷ ʚ ʨʦʙʦʪʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʃʆʄ; 

4. ʇʦʤʠʣʢʠ ʧʝʨʩʦʥʘʣʫ (ʢʦʨʠʩʪʫʚʘʯʽʚ) ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ; 
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5. ʅʘʚʤʠʩʥʽ ʜʽʾ (ʩʧʨʦʙʠ) ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʨʫʰʥʠʢʽʚ - ʩʧʨʦʙʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ɯʉ. 

ɿʘʛʨʦʟʠ, ʜʞʝʨʝʣʘ ʷʢʠʭ ʤʘʶʪʴ ʧʨʠʨʦʜʫ 1 - ʛʦ ʪʘ 2 - ʛʦ ʚʠʜʽʚ, ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʜʦʮʽʣʴʥʦ, 

ʦʩʢʽʣʴʢʠ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʥʠʭ ʥʝ ʽʩʥʫʻ. 

ɸʥʘʣʽʟ ʟʘʛʨʦʟ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘʚʤʠʩʥʠʤʠ ʜʽʷʤʠ ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʨʫʰʥʠʢʽʚ, ʜʦʮʽʣʴʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ ʟʘʭʠʱʝʥʦʛʦ ʦʙôʻʢʪʘ, ʧʨʠʢʣʘʜ ʷʢʦʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 

ɼʣʷ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ, ʱʦ ʧʽʜʣʷʛʘʻ ʟʘʭʠʩʪʫ, ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʽʚ ʟʘʛʨʦʟ ʥʘ 

ʦʙôʻʢʪ ʟʘʭʠʩʪʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʦʙôʻʢʪʦʤ ʟʘʭʠʩʪʫ ʻ 

ʨʝʩʫʨʩʠ ɯʉ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʝʣʝʤʝʥʪʦʤ ʨʦʟʧʦʜʽʣʝʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ. ɼʣʷ ʪʘʢʠʭ 

ʫʤʦʚ ʩʣʽʜ ʚʚʘʞʘʪʠ, ʱʦ ʟʘʛʨʦʟʠ ʦʙôʻʢʪʫ ʟʘʭʠʩʪʫ (ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʨʝʩʫʨʩʘʤ ɯʉ) ʤʦʞʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʯʠ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʚʧʣʠʚʘʭ ʥʘ ʦʙôʻʢʪʠ ʟʘʭʠʩʪʫ ʥʘʩʪʫʧʥʠʤʠ ʤʦʞʣʠʚʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

1. ɹʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ (ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʜʦʩʪʫʧʦʤ ʜʦ ʦʙôʻʢʪʫ ʟʘʭʠʩʪʫ) ʻ ʤʦʞʣʠʚʠʤ ʧʨʠ 

ʫʤʦʚʽ ʰʣʷʭʦʤ ʧʦʜʦʣʘʥʥʷ ʧʦʨʫʰʥʠʢʦʤ: 

ɭ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ; 

ɭ ʟʘʩʦʙʽʚ ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ; 

ɭ ʟʘʩʦʙʽʚ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʜʦʩʪʫʧʫ (ʧʨʦʙʣʝʤʥʦ - ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʙʘʟʦʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ - ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʧʨʠ ʾʭ 

ʥʘʷʚʥʦʩʪʽ), ʚʢʣʶʯʘʶʯʠ ʤʘʩʢʫʚʘʥʥʷ ʧʽʜ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʯʠ ʥʘʚôʷʟʫʚʘʥʥʷ ʧʦʤʠʣʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʪʘʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʯʠ 

ʧʨʦʛʨʘʤ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʚʽʨʫʩʽʚ).  

2. ɼʠʩʪʘʥʮʽʡʥʠʡ ʚʧʣʠʚ ʤʦʞʣʠʚʠʡ: 

ɭ ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ ʧʦʙʽʯʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʽ ʥʘʚʝʜʝʥʴ, 

ʘʢʫʩʪʠʯʥʠʤʠ ʢʘʥʘʣʘʤʠ; 

ɭ ʢʘʥʘʣʘʤʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʽʚ ʽ ʩʠʛʥʘʣʽʚ ʟ ʤʝʪʦʶ 

ʨʫʡʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʯʠ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʦʥʪʨʦʣʴʦʚʘʥʘ ʟʦʥʘ

ʉʧʝʮʽʘʣʴʥʽ ʚʧʣʠʚʠ

ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ

ɺʠʪʦʢʠ ʽʥʬʦʨʤʘʮʽʾ

ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ

ɿʦʥʘ ʙʝʟʧʝʢʠ

ʽʥʬʦʨʤʘʮʽʾ

ɿʘʩʦʙʠ

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ

ʦʙʤʝʞʝʥʥʷ

ʜʦʩʪʫʧʫ

ʆʙ'ʻʢʪ

ʟʘʭʠʩʪʫ

ɿʘʩʦʙʠ ʦʭʦʨʦʥʥʦʾ

ʪʘ ʧʦʞʝʞʥʦʾ

ʩʠʛʥʘʣʽʟʘʮʽʾ

ʉʧʨʦʙʠ

ʚʥʫʪʨʽʰʥʴʦ-

ʪʘ ʟʦʚʥʽʰʥʴʦ-

ʤʝʨʝʞʥʦʛʦ

ʅʉɼ

ɺʽʨʫʩʥʽ ʘʪʘʢʠ

ʉʧʨʦʙʠ

ʬʽʟʠʯʥʦʛʦ

ʅʉɼ

ʈʠʩʫʥʦʢ 1. ʇʨʠʢʣʘʜ ʤʦʜʝʣʽ ʟʘʭʠʱʝʥʦʛʦ ʦʙôʻʢʪʘ 
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ʄʦʜʝʣʴ ʟʘʛʨʦʟ ʚʠʟʥʘʯʘʻ ʧʝʨʝʣʽʢ ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ ʽ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʧʣʠʚʫ ʥʘ ʽʥʬʦʨʤʘʮʽʶ, ʪʦʙʪʦ ʥʘ ʧʦʨʫʰʝʥʥʷ ʷʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʥʠ ʩʧʨʷʤʦʚʘʥʽ 

(ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʮʽʣʽʩʥʦʩʪʽ ʽ ʜʦʩʪʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ), ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʦʩʪʽ 

ʽ ʢʝʨʦʚʘʥʦʩʪʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. 

ɺʠʧʘʜʢʦʚʠʤʠ ʟʘʛʨʦʟʘʤʠ ʩʫʙôʻʢʪʠʚʥʦʾ ʧʨʠʨʦʜʠ (ʜʽʾ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʝʨʩʦʥʘʣʦʤ ʯʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʯʝʨʝʟ ʥʝʫʚʘʞʥʽʩʪʴ, ʥʝʜʙʘʣʽʩʪʴ, ʥʝʟʥʘʥʥʷ ʽ ʪ. ʧ., ʘʣʝ ʙʝʟ ʥʘʚʤʠʩʥʦʛʦ ʥʘʤʽʨʫ) ʻ: 

ɭ ʜʽʾ, ʱʦ ʧʨʠʚʦʜʷʪʴ ʜʦ ʚʽʜʤʦʚʣʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ (ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ), 

ʨʫʡʥʫʚʘʥʥʷ ʘʧʘʨʘʪʫʨʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʫʩʪʘʪʢʫʚʘʥʥʷ, ʚʠʜʘʣʝʥʥʶ 

ʜʘʥʠʭ, ʧʨʦʛʨʘʤ ʽ ʽʥ.); 

ɭ ʥʝʥʘʚʤʠʩʥʝ ʫʰʢʦʜʞʝʥʥʷ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ; 

ɭ ʥʝʧʨʘʚʦʤʽʨʥʘ ʟʤʽʥʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ (ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʪ. ʧ.), ʽʥʽʮʽʶʚʘʥʥʷ ʪʝʩʪʫʶʯʠʭ ʯʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʟʜʘʪʥʠʭ ʧʨʠʚʝʩʪʠ ʜʦ ʥʝʦʙʦʨʦʪʥʠʭ ʟʤʽʥ ʫ ʩʠʩʪʝʤʽ (ʥʘʧʨʠʢʣʘʜ, ʬʦʨʤʘʪʫʚʘʥʥʷ ʥʦʩʽʾʚ 

ʽʥʬʦʨʤʘʮʽʾ); 

ɭ ʥʝʥʘʚʤʠʩʥʝ ʟʘʨʘʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʚʽʨʫʩʘʤʠ; 

ɭ ʥʝʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ ʚ ʨʦʟʧʦʨʷʜʥʠʮʴʢʠʭ ʜʦʢʫʤʝʥʪʘʭ 

ʜʽʶʯʠʭ ɯʉ; 

ɭ ʧʦʤʠʣʢʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʫ, ʚʠʜʘʯʘ ʜʘʥʠʭ ʟʘ ʥʝʚʽʨʥʠʤʠ ʘʜʨʝʩʘʤʠ ʧʨʠʩʪʨʦʾʚ, 

ʚʥʫʪʨʽʰʥʽʭ ʘʙʦʥʝʥʪʽʚ ʽ ʪ. ʧ.;  

ɭ ʙʫʜʴ-ʷʢʽ ʜʽʾ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʨʦʟʛʦʣʦʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, 

ʘʪʨʠʙʫʪʽʚ ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʩʪʫʧʫ, ʚʪʨʘʪʠ ʘʪʨʠʙʫʪʽʚ ʽ ʪ. ʧ.; 

ɭ ʥʝʧʨʘʚʦʤʽʨʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʦʨʦʥʝʥʦʛʦ ʧʦʣʽʪʠʢʦʶ ʙʝʟʧʝʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʥʘʚʯʘʣʴʥʽ ʡ ʽʛʨʦʚʽ ʧʨʦʛʨʘʤʠ, ʩʠʩʪʝʤʥʝ ʽ ʧʨʠʢʣʘʜʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʡ ʽʥ.); 

ɭ ʥʘʩʣʽʜʢʠ ʥʝʢʦʤʧʝʪʝʥʪʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ. 

ʅʘʚʤʠʩʥʠʤʠ ʟʘʛʨʦʟʘʤʠ ʩʫʙôʻʢʪʠʚʥʦʾ ʧʨʠʨʦʜʠ, ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ ʜʝʟʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʪʠ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ (ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ) ʯʠ ʚʠʚʦʜʫ ʾʾ ʟ ʣʘʜʫ, ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʡ 

ʦʜʝʨʞʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʾʾ ʨʝʩʫʨʩʽʚ, ʻ: 

ɭ ʧʦʨʫʰʝʥʥʷ ʬʽʟʠʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ (ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʠʩʪʨʦʾʚ, 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ); 

ɭ ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ (ʚʠʚʽʜ ʟ ʣʘʜʫ) ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ (ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʟʘʟʝʤʣʝʥʥʷ, ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʷ, ʚʝʥʪʠʣʷʮʽʾ ʡ 

ʽʥ.); 

ɭ ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ (ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ); 

ɭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʚʽʨʫʩʽʚ, ʟʘʩʪʘʚʥʠʭ (ʘʧʘʨʘʪʫʨʥʠʭ ʽ 

ʧʨʦʛʨʘʤʥʠʭ) ʽ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʧʽʜʩʣʫʭʦʚʫʶʪʴ, ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʨʦʟʚʽʜʢʠ; 

ɭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʧʝʨʝʭʦʧʣʝʥʥʷ ʧʦʙʽʯʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʽ 

ʥʘʚʝʜʝʥʴ, ʘʢʫʩʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ; 

ɭ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʰʘʥʪʘʞ, ʧʽʜʢʫʧ ʽ ʪ. ʧ.) ʟ ʢʦʨʠʩʣʠʚʦʶ ʤʝʪʦʶ ʧʝʨʩʦʥʘʣʫ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤ; 

ɭ ʢʨʘʜʽʞʢʠ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʭʦʜʽʚ (ʨʦʟʜʨʫʢʽʚʦʢ, ʟʘʧʠʩʽʚ, ʽ ʪ. ʧ.); 
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ɭ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʢʦʧʽʶʚʘʥʥʷ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ; 

ɭ ʯʠʪʘʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ɽʆʄ, ʟʦʚʥʽʰʥʽʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ; 

ɭ ʦʜʝʨʞʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʜʦʩʪʫʧʫ ʟ ʥʘʩʪʫʧʥʠʤ ʾʭʥʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʤʘʩʢʫʚʘʥʥʷ ʧʽʜ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ (ñʤʘʩʢʘʨʘʜò); 

ɭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʦʨʦʥʝʥʦʛʦ ʧʦʣʽʪʠʢʦʶ ʙʝʟʧʝʢʠ ʇɿ ʯʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʜʦʩʪʫʧ ʜʦ ʢʨʠʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

(ʥʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟʘʪʦʨʽʚ ʙʝʟʧʝʢʠ ʤʝʨʝʞ). 

ɿʘʛʨʦʟʠ, ʧʦʚôʷʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ 

ʨʦʟʧʦʜʽʣʷʪʠʩʷ ʥʘ ʚʠʧʘʜʢʦʚʽ ʯʠ ʥʘʚʤʠʩʥʽ. ɺʠʧʘʜʢʦʚʠʤʠ ʟʘʛʨʦʟʘʤʠ ʻ ʟʘʛʨʦʟʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʧʝʨʩʦʥʘʣʦʤ ʘʙʦ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʧʦ ʥʝʫʚʘʞʥʦʩʪʽ, ʥʝʜʙʘʣʦʩʪʽ, ʥʝʟʥʘʥʥʶ ʪʦʱʦ, ʘʣʝ ʙʝʟ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʥʘʤʽʨʫ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʢʦʞʥʘ ʟ ʟʘʛʨʦʟ ʤʘʻ ʜʞʝʨʝʣʦ ʚʠʥʠʢʥʝʥʥʷ ʯʠ ʘʢʪʠʚʽʟʘʮʽʾ, 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʟ ʜʝʷʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ, ʤʦʞʝ ʧʦʨʫʰʫʚʘʪʠ ʪʫ ʯʠ ʽʥʰʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʚʣʘʩʪʠʚʽʩʪʴ ʟʘʭʠʱʝʥʦʾ ʩʠʩʪʝʤʠ, ʤʘʻ ʩʚʦʾʤ ʥʘʩʣʽʜʢʦʤ (ʦʩʦʙʣʠʚʦ ʥʘʚʤʠʩʥʽ ʟʘʛʨʦʟʠ) ʧʝʚʥʽ 

ʚʪʨʘʪʠ (ʰʢʦʜʫ). ɺʨʘʭʫʚʘʥʥʷ ʮʴʦʛʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ 

ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʥʘʡʙʽʣʴʰ 

ʽʤʦʚʽʨʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ ʟʘʛʨʦʟ.  

ʄʝʪʦʜʠʢʘ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʟʘʛʨʦʟ. ɸʥʘʣʽʟ ʟʘʛʨʦʟ ʪʘ ʩʢʣʘʜʫ ʤʦʞʣʠʚʠʭ 

ʢʦʥʪʨʟʘʭʦʜʽʚ 

ʄʦʜʝʣʴ ʟʘʛʨʦʟ ʨʝʩʫʨʩʘʤ ɯʉ - ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʠʡ ʽ ʜʝʪʘʣʽʟʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʟʘʛʨʦʟ 

ʨʝʩʫʨʩʘʤ ɯʉ - ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʮʠʭ ʟʘʛʨʦʟ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʪʘʢʦʾ 

ʤʦʜʝʣʽ ʩʣʽʜ ʟʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʤʦʜʝʣʽ ʧʦʨʫʰʥʠʢʘ ʽ ʚʠʟʥʘʯʠʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʜʽʾ (ʥʘʚʤʠʩʥʽ ʯʠ 

ʚʠʧʘʜʢʦʚʽ), ʷʢʽ ʤʦʞʝ ʟʜʽʡʩʥʠʪʠ ʢʦʞʝʥ ʽʟ ʪʘʢʠʭ ʧʦʨʫʰʥʠʢʽʚ ʚʽʜʥʦʩʥʦ ʨʝʩʫʨʩʽʚ ɯʉ (ʧʝʨʰ ʟʘ ʚʩʝ 

- ʽʥʬʦʨʤʘʮʽʡʥʠʭ). ʆʢʨʽʤ ʪʦʛʦ, ʩʣʽʜ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘʢʦʞ ʚʧʣʠʚʠ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ. ʊʘʢʽ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʜʽʾ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʦʙʩʪʘʚʠʥʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʧʦʣʽʪʠʢʠ 

ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ ʽ/ʘʙʦ ʥʘʥʝʩʝʥʥʷ ʟʙʠʪʢʽʚ ɯʉ, ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʟʘʛʨʦʟʘʤʠ. ʇʝʨʝʣʽʢ ʪʘʢʠʭ  

ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʟʘʛʨʦʟ.  

ɿ ʮʽʻʶ ʤʝʪʦʶ ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ 

ʧʦʨʫʰʫʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʢʦʞʥʦʛʦ ʟ ʾʭ ʪʠʧʽʚ, ʪʦʙʪʦ ʟʜʽʡʩʥʠʪʠ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʫ 

ʚʠʛʣʷʜʽ ʧʝʨʝʣʽʢʫ ʟʘʛʨʦʟ ʟ ʢʦʥʩʪʘʪʘʮʽʻʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʷʤ ʟʘʭʠʱʝʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ɯʉ, 

ʥʘ ʧʦʨʫʰʝʥʥʷ ʷʢʠʭ ʚʦʥʠ ʩʧʨʷʤʦʚʘʥʽ (ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ (ʢ), ʮʽʣʽʩʥʦʩʪʽ (ʮ), 

ʜʦʩʪʫʧʥʦʩʪʽ (ʜ), ʩʧʦʩʪʝʨʝʞʝʥʦʩʪʽ ʪʘ ʢʝʨʦʚʘʥʦʩʪʽ (ʩ) ɯʉ). ʇʨʠʢʣʘʜ ʪʘʢʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘʚʝʜʝʥʦ 

ʥʠʞʯʝ ʚ ʪʘʙʣʠʮʽ. 

ɺ ʮʽʡ ʪʘʙʣʠʮʽ ʧʦʢʘʟʘʥʦ ʪʘʢʦʞ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ, ʪʦʙʪʦ ʡʤʦʚʽʨʥʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʟʘʛʨʦʟ ʪʘ 

ʨʽʚʝʥʴ ʟʙʠʪʢʽʚ (ʰʢʦʜʠ) ʚʽʜ ʧʦʨʫʰʝʥʴ ʧʦ ʢʦʞʥʦʤʫ ʟ ʚʠʜʽʚ ʧʦʨʫʰʝʥʴ, ʽ ʜʞʝʨʝʣʘ (ʯʠ ʜʞʝʨʝʣʦ) 

ʚʠʥʠʢʥʝʥʥʷ ʟʘʛʨʦʟ, ï ʷʢʽ ʚʥʫʪʨʽʰʥʽ ʯʠ ʟʦʚʥʽʰʥʽ ʩʫʙôʻʢʪʠ ʤʦʞʫʪʴ ʽʥʽʮʽʶʚʘʪʠ ʟʘʛʨʦʟʫ. ʆʮʽʥʢʘ 

ʨʠʟʠʢʽʚ ʟʜʽʡʩʥʝʥʘ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ (ʥʝʟʥʘʯʥʘ, ʥʠʟʴʢʘ, ʚʠʩʦʢʘ, ʥʝʧʨʠʧʫʩʪʠʤʦ ʚʠʩʦʢʘ) ʧʨʠ 

ʜʦʧʫʱʝʥʥʽ, ʱʦ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʢʦʞʥʦʾ ʟ ʥʠʭ ʻ ʥʘʡʛʽʨʰʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʭʠʩʪʫ ï ʨʽʚʥʦʤʽʨʥʠʤ.  

ʊʘʙʣʠʮʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʛʨʦʟ ʨʝʩʫʨʩʘʤ ɯʉ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ 
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ʅʘʚʤʠʩʥʽ ʟʘʛʨʦʟʠ (ʟ ʙʦʢʫ ʟʣʦʚʤʠʩʥʠʢʽʚ) 

1. ʇʦʨʫʰʝʥʥʷ ʬʽʟʠʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ɯʉ (ʾʾ 

ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ), ʧʨʠʩʪʨʦʾʚ, 

ʦʙʣʘʜʥʘʥʥʷ, ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ 

ʚʠʩʦʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

ʟʦʚʥ. 

2. ɼʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʘʚʠʣ ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʦʩʪʫʧʫ 

ʟ ʤʝʪʦʶ ʦʟʥʘʡʦʤʣʝʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʾ, 

ʢʦʧʽʶʚʘʥʥʷ, ʟʥʠʱʝʥʥʷ ʜʘʥʠʭ ʪʦʱʦ 

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

ʟʦʚʥ. 

3. ʄʦʜʠʬʽʢʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʠʟʴʢʘ ʮ, ʜ, 

ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

ʟʦʚʥ. 

4. ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʟʤʽʥʶʚʘʥʥʷ ʧʦʚʥʦʚʘʞʝʥʥʷ 

ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

ʟʦʚʥ. 

5. ʇʦʨʫʰʝʥʥʷ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

(ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ) ʩʠʩʪʝʤ 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ɯʉ (ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, 

ʟʘʟʝʤʣʝʥʥʷ, ʦʭʦʨʦʥʥʦʾ ʯʠ ʧʦʞʝʞʥʦʾ 

ʩʠʛʥʘʣʽʟʘʮʽʾ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʽʥ.) 

ʚʠʩʦʢʘ ʮ, ʜ, 

ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

ʟʦʚʥ. 

6. ʇʦʨʫʰʝʥʥʷ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɯʉ 

(ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʇɿ) 

ʚʠʩʦʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

ʟʦʚʥ. 

7. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʚʽʨʫʩʽʚ, ʟʘʢʣʘʜʥʠʭ 

(ʘʧʘʨʘʪʫʨʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ) ʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʧʽʜʩʣʫʭʦʚʫʚʘʥʥʷ, ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʾ 

ʨʦʟʚʽʜʢʠ, ʥʘʚʤʠʩʥʦ ʚʢʣʶʯʘʪʠ ʜʦ ʩʢʣʘʜʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʽ ʙʣʦʢʠ 

ʜʣʷ ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ 

ʚʠʩʦʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʩʝʨʝʜʥʽʡ ʚʥʫʪ. 

ʟʦʚʥ. 

8. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ɯʉ (ʰʘʥʪʘʞ, ʧʽʜʢʫʧ 

ʪʦʱʦ) ʟ ʢʦʨʠʩʣʠʚʦʶ ʤʝʪʦʶ 

ʚʠʩʦʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʚʠʩʦʢʠʡ ʚʥʫʪ. 

ʟʦʚʥ. 

9. ɺʠʜʘʚʘʥʥʷ ʚʣʘʩʥʠʭ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ 

ʟʘʧʠʪʽʚ ʟʘ ʟʘʧʠʪʠ ʦʧʝʨʘʮʽʡʥʦ ʾʩʠʩʪʝʤʠ 

ʩʝʨʝʜʥ

 ̫

ʢ, ʮ, 

ʜ, ʩ  

ʩʝʨʝʜʥʽʡ ʚʥʫʪ. 
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10. ʆʪʨʠʤʘʥʥʷ ʟʘʭʠʱʝʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʩʝʨʽʾ 

ʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʟʘʧʠʪʽʚ 

ʩʝʨʝʜʥ

 ̫

ʢ, ʮ, 

ʜ, ʩ  

ʩʝʨʝʜʥʽʡ ʚʥʫʪ. 

ʟʦʚʥ. 

11. ʏʠʪʘʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʦʧʝʨʘʪʠʚʥʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʧʘʤôʷʪʽ ɽʆʄ 

ʥʠʟʴʢʘ ʢ ʚʠʩʦʢʠʡ ʚʥʫʪ. 

 

12. ʆʜʝʨʞʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʜʦʩʪʫʧʫ ʟ ʥʘʩʪʫʧʥʠʤ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʤʘʩʢʫʚʘʥʥʷ ʧʽʜ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʥʝʟʘʢʦʥʥʝ 

ʨʦʟʰʠʨʶʚʘʥʥʷ ʩʚʦʾʭ ʧʦʚʥʦʚʘʞʝʥʴ, 

ʚʠʜʘʚʘʥʥʷ ʩʝʙʝ ʟʘ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʚʠʚʯʘʥʥʷ ʧʨʘʚʘ ʜʦʩʪʫʧʫ ʽʥʰʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ  

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

ʟʦʚʥ. 

13. ʅʝʧʨʘʚʦʤʽʨʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ( ʚ ʪʦʤʫ ʯʠʩʣʽ, 

ʥʘʧʨʠʢʣʘʜ, ñʚʨʽʟʘʥʥʷò ʚ ʢʘʥʘʣ ʧʘʨ ʪʠʧʫ 

ñʤʦʜʝʤ ï ʤʦʜʝʤò) ʜʦ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ, 

ʧʝʨʝʭʦʧʣʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ, ʟʤʽʥʘ 

(ʤʦʜʠʬʽʢʘʮʽʷ) ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʽʜʦʤʣʝʥʴ (ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʩʣʫʞʙʦʚʦʾ, ʥʘʧʨʠʢʣʘʜ, ʘʜʨʝʩ 

ʧʝʨʝʜʘʚʘʯʘ ʪʘ ʦʪʨʠʤʫʚʘʯʘ ʧʦʚʽʜʦʤʣʝʥʴ 

ʥʝʧʨʠï 

ʧʫʩʪʠï

ʤʦ 

ʚʠʩʦʢʘ 

ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʟʦʚʥ. 

14. ʄʘʩʢʫʚʘʥʥʷ ʟʘʭʠʱʝʥʠʭ ʜʘʥʠʭ ʧʽʜ 

ʥʝʟʘʭʠʱʝʥʽ 

ɼʫʞʝ 

ʚʠʩʦʢʘ 

ʢ ʚʠʩʦʢʠʡ ʚʥʫʪ. 

15. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʦʨʦʥʝʥʦʛʦ 

ʧʦʣʽʪʠʢʦʶ ʙʝʟʧʝʢʠ ʇɿ ʘʙʦ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʜʦʩʪʫʧ ʜʦ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟʘʪʦʨʽʚ ʙʝʟʧʝʢʠ 

ʤʝʨʝʞ) ʪʘ ʽʥ. 

ʚʠʩʦʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʚʠʩʦʢʠʡ ʚʥʫʪ. 

ʟʦʚʥ. 

16. ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʢʦʧʽʶʚʘʥʥʷ ʥʦʩʽʾʚ 

ʽʥʬʦʨʤʘʮʽʾ 

ʚʠʩʦʢʘ ʢ ʚʠʩʦʢʘ ʚʥʫʪ. 

 

17. ʂʨʘʜʽʞʢʠ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʨʦʙʥʠʯʠʭ 

ʚʽʜʭʦʜʽʚ (ʨʦʟʜʨʫʢʽʚʦʢ, ʟʘʧʠʩʽʚ ʪʦʱʦ) 

ʥʠʟʴʢʘ ʢ ʩʝʨʝʜʥʽʡ ʚʥʫʪ. 

 

18. ʌʘʣʴʩʠʬʽʢʘʮʽʷ ʬʘʢʪʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʜʘʯʽ 

ʜʘʥʠʭ 

ʚʠʩʦʢʘ ʮ ʚʠʩʦʢʠʡ ʚʥʫʪ. 

19. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜ ʜʝʷʢʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʜʘʥʠʭ, ʩʬʦʨʤʦʚʘʥʠʭ ʩʘʤʠʤ 

ʧʦʨʫʰʥʠʢʦʤ 

ʚʠʩʦʢʘ ʮ ʚʠʩʦʢʠʡ ʚʥʫʪ. 

20. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʧʝʨʝʜʘʯʽ ʷʢʦʤʫïʥʝʙʫʜʴ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʜʘʥʠʭ, ʷʢʽ ʥʝ ʧʝʨʝʜʘʚʘʣʠʩʷ 

ʚʠʩʦʢʘ ʮ ʩʝʨʝʜʥʽʡ ʚʥʫʪ. 

21. ʌʘʣʴʩʠʬʽʢʘʮʽʷ ʬʘʢʪʽʚ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʚʠʩʦʢʘ ʮ ʩʝʨʝʜʥʽʡ ʚʥʫʪ. 

22. ʈʦʟʢʨʠʪʪʷ ʟʤʽʩʪʫ ʜʘʥʠʭ ʫ ʢʘʥʘʣʘʭ ʟʚôʷʟʢʫ ʚʠʩʦʢʘ ʢ ʚʠʩʦʢʠʡ ʚʥʫʪ. 
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23. ɺʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʧʦʪʦʢʫ ʜʘʥʠʭ (ʪʨʘʬʽʢʫ) ʚʠʩʦʢʘ ʜ, ʩ ʥʠʟʴʢʠʡ ʚʥʫʪ. 

ʟʦʚʥ. 

24. ɿʤʽʥʶʚʘʥʥʷ ʧʦʪʦʢʫ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ 

ʰʣʷʭʦʤ ʛʝʥʝʨʘʮʽʾ ʥʝʩʧʨʘʚʞʥʽʭ ʧʦʚʽʜʦʤʣʝʥʴ 

ʜʣʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ʚʠʩʦʢʘ ʮ, ʜ, 

ʩ 

ʚʠʩʦʢʠʡ ʚʥʫʪ. 

ʟʦʚʥ. 

25. ʇʝʨʝʨʠʚʘʥʥʷ ʧʝʨʝʜʘʯʽ ʧʦʪʦʢʫ ʜʘʥʠʭ ʜʫʞʝ 

ʚʠʩʦʢʘ 

ʮ, ʜ ʅʝʧʨʠ-

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

ʟʦʚʥ. 

26. ɺʠʢʦʥʘʥʥʷ ʽʥʽʮʽʘʮʽʾ ʬʽʢʪʠʚʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʩʝʨʝʜʥ

 ̫

ʮ, ʜ ʚʠʩʦʢʠʡ ʚʥʫʪ. 

ɺʠʧʘʜʢʦʚʽ ʟʘʛʨʦʟʠ 

27. ɼʽʾ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʽʜʤʦʚʠ ɯʉ ʯʠ 

ʦʢʨʝʤʠʭ ʾʾ ʝʣʝʤʝʥʪʽʚ, ʨʫʡʥʫʚʘʥʥʷ 

ʘʧʘʨʘʪʫʨʥʠʭ ʨʝʩʫʨʩʽʚ (ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ï ʧʨʦʮʝʩʦʨʽʚ ʪʘ 

ʥʦʩʽʾʚ ʜʘʥʠʭ) ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ, ʟʘʩʦʙʽʚ ʚʚʦʜʫ/ ʚʠʚʦʜʫ, 

ʧʨʦʛʨʘʤʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʷʢ 

ʙʘʟʦʚʠʭ ʪʘʢ ʽ ʧʨʠʢʣʘʜʥʠʭ, ʬʘʡʣʽʚ, ʥʘʙʦʨʽʚ 

ʜʘʥʠʭ ʪʦʱʦ) 

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

 

28.  ʅʝʥʘʚʤʠʩʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ 

ʯʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʮʠʭ 

ʥʦʩʽʷʭ 

ʥʠʟʴʢʘ ʢ, ʮ ʥʠʟʴʢʠʡ ʚʥʫʪ. 

29. ʅʝʧʨʘʚʦʤʽʨʥʘ ʟʤʽʥʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ɯʉ (ʾʾ 

ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʦʱʦ), ʽʥʽʮʽʶʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠ ʪʝʩʪʫʶʯʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʟʜʘʪʥʽ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ ʫ 

ʩʠʩʪʝʤʽ (ʥʘʧʨʠʢʣʘʜ ʬʦʨʤʘʪʫʚʘʥʥʷ ʥʦʩʽʾʚ 

ʽʥʬʦʨʤʘʮʽʾ) 

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

 

30. ʅʝʚʤʠʩʥʝ ʟʘʨʘʞʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

(ʇɿ) ʢʦʤʧôʶʪʝʨʥʠʤʠ ʚʽʨʫʩʘʤʠ 

ʟʥʘʯʥʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

 

31. ʅʝʚʠʢʦʥʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʧʦʨʷʜʢʫ ʽ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ɯʉ, ʧʝʨʝʜʙʘʯʝʥʠʭ 

ñʇʣʘʥʦʤ ʊɿɯò, ʧʦʩʘʜʦʚʠʤʠ ʯʠ ʽʥʰʠʤʠ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʽʥʩʪʨʫʢʮʽʷʤʠ  

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

 

32. ʇʦʤʠʣʢʠ ʧʨʠ ʚʚʝʜʝʥʽ ʜʘʥʠʭ ʚ ʩʠʩʪʝʤʫ, 

ʚʠʜʘʯʽ ʜʘʥʠʭ ʟʘ ʥʝʚʽʨʥʠʤʠ ʘʜʨʝʩʘʤʠ 

ʧʨʠʩʪʨʦʾʚ, ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʘʙʦʥʝʥʪʽʚ 

ʪʦʱʦ 

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʚʠʩʦʢʠʡ ʚʥʫʪ. 
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32. ʇʦʤʠʣʢʠ ʧʨʠ ʚʚʝʜʝʥʽ ʜʘʥʠʭ ʚ ʩʠʩʪʝʤʫ, 

ʚʠʜʘʯʽ ʜʘʥʠʭ ʟʘ ʥʝʚʽʨʥʠʤʠ ʘʜʨʝʩʘʤʠ 

ʧʨʠʩʪʨʦʾʚ, ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʘʙʦʥʝʥʪʽʚ 

ʪʦʱʦ 

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʚʠʩʦʢʠʡ ʚʥʫʪ. 

 

33. ʅʝʧʨʘʚʦʤʽʨʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʙʦʨʦʥʝʥʦʛʦ ʧʦʣʽʪʠʢʦʶ ʙʝʟʧʝʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʩʠʩʪʝʤʥʝ, 

ʧʨʠʢʣʘʜʥʝ ʇɿ, ʥʘʚʯʘʣʴʥʽ ʪʘ ʽʛʨʦʚʽ ʧʨʦʛʨʘʤʠ 

ʪʘ ʽʥ.) 

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʠʟʴʢʘ ʚʥʫʪ. 

 

34. ʅʝʢʦʤʧʝʪʝʥʪʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ 

ʟʘʭʠʩʪʫ 

ʚʠʩʦʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʚʠʩʦʢʠʡ ʚʥʫʪ. 

 

35. ʅʘʩʣʽʜʢʠ ʩʧʦʪʚʦʨʝʥʴ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʪʘ ʨʦʟʨʦʙʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ɯʉ (ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ, ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, 

ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʪʦʱʦ); 

ʥʠʟʴʢʘ ʢ, ʮ, 

ʜ, ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

ɺʧʣʠʚʠ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ 

36. ɿʤʽʥʘ ʫʤʦʚ ʬʽʟʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʩʪʠʭʽʡʥʽ 

ʣʠʭʘ, ʷʢ ʟʝʤʣʝʪʨʫʩ, ʧʦʚʽʥʴ, ʧʦʞʝʞʘ ʽ ʘʚʘʨʽʾ 

ʘʙʦ ʽʥʰʽ ʚʠʧʘʜʢʦʚʽ ʧʦʜʽʾ) 

ʥʠʟʴʢʘ ʮ, ʜ, 

ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʟʦʚʥ. 

37. ɿʙʦʾ ʪʘ ʚʽʜʤʦʚʠ ʫ ʨʦʙʦʪʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɯʉ, ʘʚʘʨʽʡʥʝ ʚʽʜʢʣʶʯʝʥʥʷ 

ʞʠʚʣʝʥʥʷ ʪʘ ʪ. ʧ. 

ʥʠʟʴʢʘ ʮ, ʜ, 

ʩ 

ʥʝʧʨʠï 

ʧʫʩʪʠʤʦ 

ʚʠʩʦʢʠʡ 

ʚʥʫʪ. 

38. ɺʧʣʠʚʠ ʧʨʠʨʦʜʥʠʭ ʟʘʚʘʜ (ʛʨʦʟʦʚʽ ʨʦʟʨʷʜʠ, 

ʽʩʢʨʽʥʥʷ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʘʭ, ʧʽʜ ʯʘʩ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʪʘ ʪ. ʧ. 

ʥʠʟʴʢʘ ʮ, ʜ, 

ʩ 

ʥʠʟʴʢʠʡ ʟʦʚʥ. 

 

ʆʮʽʥʢʘ ʨʽʚʥʷ ʰʢʦʜʠ ʚʥʘʩʣʽʜʦʢ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʯʽʢʫʚʘʥʽ ʟʙʠʪʢʠ ʚʽʜ 

ʚʪʨʘʪʠ ʦʙôʻʢʪʘʤʠ ʟʘʭʠʩʪʫ ʢʦʞʥʦʾ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʭʠʱʝʥʦʩʪʽ (ʢ, ʮ, ʜ) ʘʙʦ ʚʪʨʘʪʠ 

ʩʧʦʩʪʝʨʝʞʝʥʦʩʪʽ ʪʘ ʢʝʨʦʚʘʥʦʩʪʽ (ʩ). ʎʷ ʦʮʽʥʢʘ ʟʜʽʡʩʥʝʥʘ ʪʘʢʦʞ ʟʘ ʷʢʽʩʥʦʶ ʰʢʘʣʦʶ (ʚʽʜʩʫʪʥʷ, 

ʥʠʟʴʢʘ, ʩʝʨʝʜʥʷ, ʚʠʩʦʢʘ, ʥʝʧʨʠʧʫʩʪʠʤʦ ʚʠʩʦʢʘ).  

ʄʝʪʦʜʠʢʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘʢʦʾ ʤʦʜʝʣʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʦʜʠʥ ʽʟ ʩʪʦʚʧʯʠʢʽʚ ʪʘʙʣʠʮʽ 

ʟʘʥʦʩʠʪʴʩʷ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʚʠʜʽʚ ʟʘʛʨʦʟ; ʚ ʥʘʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʪʘʢʠʡ ʧʝʨʝʣʽʢ 

(ʥʘ ʧʦʛʣʷʜ ʘʚʪʦʨʘ, ʧʦʚʥʠʡ) ʥʘʚʝʜʝʥʦ ʚ ʩʪʦʚʧʯʠʢʫ 2. ʅʘʜʘʣʽ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ 

ʰʣʷʭʦʤ ʾʭ ʘʥʘʣʽʟʫ (ʤʦʞʣʠʚʦ ʽ ʤʝʪʦʜʦʤ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ) ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ: 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʠʭ ʟʘʛʨʦʟ. ɺ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʘ ʷʢʽʩʥʘ ʦʮʽʥʢʘ ʾʭ ʡʤʦʚʽʨʥʦʩʪʽ - 

ʥʝʧʨʠʧʫʩʪʠʤʦ ʚʠʩʦʢʘ, ʜʫʞʝ ʚʠʩʦʢʘ, ʚʠʩʦʢʘ, ʟʥʘʯʥʘ, ʩʝʨʝʜʥʷ, ʥʠʟʴʢʘ, ʟʥʝʭʪʫʚʘʥʦ ʥʠʟʴʢʘ 

(ʩʪʦʚʧʯʠʢ 3); 

ʥʘ ʧʦʨʫʰʝʥʥʷ ʷʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ɯʉ ʚʦʥʘ ʩʧʨʷʤʦʚʘʥʘ (ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʯʦʪʠʨʤʘ ʦʩʥʦʚʥʠʤʠ ʛʨʘʜʘʮʽʷʤʠ ï ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ - ʢ, ʮʽʣʽʩʥʦʩʪʽ 

- ʮ, ʜʦʩʪʫʧʥʦʩʪʽ - ʜ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʦʩʪʽ ʪʘ ʢʝʨʦʚʘʥʦʩʪʽ - ʩ ɯʉ) 

(ʩʪʦʚʧʯʠʢ 4); 

 

 



 

48                     ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʉʇɽʎɯɸʃʔʅɸ ɹɽɿʇɽʂɸ 

 

ʤʦʞʣʠʚʠʡ (ʪʘʢʠʡ, ʱʦ ʦʯʽʢʫʻʪʴʩʷ) ʨʽʚʝʥʴ ʰʢʦʜʠ (ʩʪʦʚʧʯʠʢ 5); 

ʜʞʝʨʝʣʘ ʚʠʥʠʢʥʝʥʥʷ (ʷʢʽ ʩʫʙôʻʢʪʠ ɯʉ, ʟʦʚʥʽʰʥʽ ʯʠ ʚʥʫʪʨʽʰʥʽ ʚʽʜʥʦʩʥʦ ʥʝʾ, ʤʦʞʫʪʴ 

ʽʥʽʮʽʶʚʘʪʠ ʟʘʛʨʦʟʫ) (ʩʪʦʚʧʯʠʢ 6). 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʧʨʠʢʣʘʜʫ ʤʦʜʝʣʽ ʘʚʪʦʨʠ ʥʘʤʘʛʘʣʠʩʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʪʘ ʩʧʠʨʘʚʩʷ ʥʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʭ ɯʉ ʫ ʚʠʛʣʷʜʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʝʨʝʞ (ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʅɼ ʊɿɯ - ɯʉ ʢʣʘʩʫ 3.ʂʎɼ). 

ʉʣʽʜ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʚʝʣʠʯʠʥʠ ʤʦʞʣʠʚʦʾ ʰʢʦʜʠ ʢʦʞʥʦʾ ʽʟ 

ʟʘʛʨʦʟ ʚ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʤʦʜʝʣʽ ʟʘʛʨʦʟ ʥʦʩʷʪʴ ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ ʚʠʧʘʜʢʽʚ 

ʢʦʥʢʨʝʪʥʠʭ ɯʉ ʮʽ ʚʝʣʠʯʠʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʩʣʫʞʙʠ ʟʘʭʠʩʪʫ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɿʨʦʟʫʤʽʣʦ ʪʘʢʦʞ, ʱʦ ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ɯʉ ʧʝʨʝʣʽʢ ʟʘʛʨʦʟ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʫʞʝʥʠʤ ʯʠ, 

ʥʘʚʧʘʢʠ, ʨʦʟʰʠʨʝʥʠʤ, ʘʣʝ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʚʝʜʝʥʦʾ ʚ ʪʘʙʣʠʮʽ, ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʥʘʰʠʭ ʧʦʜʘʣʴʰʠʭ 

ʤʽʨʢʫʚʘʥʴ, ʜʦʩʠʪʴ ʥʽʞ ʜʦʩʪʘʪʥʴʦ. 

ɿ ʜʘʥʦʾ ʤʦʜʝʣʽ ʟʘʛʨʦʟ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ ʪʽʡ ʯʠ ʽʥʰʽʡ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʦʨʫʰʥʠʢ ʤʦʞʝ ʜʽʷʪʠ ʜʠʩʪʘʥʮʽʡʥʦ (ʯʝʨʝʟ ʟʘʩʦʙʠ ʟʚôʷʟʢʫ, 

ʚʠʪʦʢʠ ʽʥʬʦʨʤʘʮʽʾ ʯʠ ʥʘʚʧʘʢʠ ʯʝʨʝʟ ʟʘʩʦʙʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʪʝʭʥʽʯʥʠʤʠ ʢʘʥʘʣʘʤʠ), ʘʙʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʰʣʷʭʦʤ ʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ) ʥʘ ʝʣʝʤʝʥʪʠ ʣʦʢʘʣʴʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʨʝʞ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʨʫʰʥʠʢʫ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʬʽʟʠʯʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʟʛʘʜʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʣʦʢʘʣʴʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʨʝʞ (ʪʦʙʪʦ ʧʦʜʦʣʘʪʠ ʟʘʩʦʙʠ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʪʘ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʭʦʨʦʥʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ). ʎʽ 

ʦʙʩʪʘʚʠʥʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʩʢʣʘʜ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʚʽʜʧʦʚʽʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 

ʄʦʜʝʣʴ ʟʘʛʨʦʟ ʻ ʪʘʢʦʞ ʦʩʥʦʚʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ 

ʟʘʩʦʙʽʚ ʯʠ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ, ʘ ʚʽʜʪʘʢ, ʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʢʦʥʪʨʟʘʭʦʜʽʚ. ɿ ʤʦʜʝʣʽ ʟʘʛʨʦʟ 

ʚʠʪʽʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʭʠʩʪʫ ʚʽʜ ʚʧʣʠʚʫ ʟʘʛʨʦʟ ʫʩʽʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, 

ʥʘʩʘʤʧʝʨʝʜ ʚʽʜ ʟʘʛʨʦʟ, ʥʘʩʣʽʜʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʥʝʧʨʠʧʫʩʪʠʤʦ ʚʠʩʦʢʠʡ ʯʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʰʢʦʜʠ (ʟʘʛʨʦʟʠ ˉ 1 ï 10, 12, 13, 15, 27, 29 ï 38), ʦʩʢʽʣʴʢʠ ʪʘʢʽ ʟʘʛʨʦʟʠ ʤʘʶʪʴ 

ʢʦʤʧʣʝʢʩʥʠʡ, ʪʦʙʪʦ ʦʜʥʦʯʘʩʥʠʡ ʚʧʣʠʚ ʥʘ ʜʝʢʽʣʴʢʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʭʠʱʝʥʦʩʪʽ. ʊʘʢʽ ʟʘʛʨʦʟʠ 

ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤʠ ʟʘʛʨʦʟʘʤʠ. ɺʝʣʠʯʠʥʫ ʚʪʨʘʪ, ʟʙʠʪʢʽʚ, ʰʢʦʜʠ ʪʦʱʦ, ʷʢʽ 

ʤʦʞʝ ʧʦʪʝʨʧʘʪʠ ʚʣʘʩʥʠʢ ʽʥʬʦʨʤʘʮʽʾ (ʯʠ ɯʉ) ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʚ ʩʠʣʫ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ (ʘ, 

ʤʦʞʣʠʚʦ, ʽ ʚʽʜʩʫʪʥʦʩʪʽ) ʟʘʭʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʯʘʩʪʢʘ ʟʘʛʨʦʟ ʟʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʟʘʣʠʰʢʦʚʠʤ ʨʠʟʠʢʦʤ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʭ (ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ, ʥʘʡʙʽʣʴʰ 

ʽʤʦʚʽʨʥʠʭ) ʟʘʛʨʦʟ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʦʪʨʽʙʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʦʪʞʝ 

ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʧʦʪʨʽʙʥʠʭ ʢʦʥʪʨʟʘʭʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʧʫʩʪʠʤʦʾ ʟʘʭʠʱʝʥʦʩʪʽ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʭʠʩʪʫ ʟʘʩʦʙʽʚ, ʧʽʜʩʠʩʪʝʤ, ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʬʫʥʢʮʽʡ ʟʘʭʠʩʪʫ, ʪʦʙʪʦ ʜʘʻ ʟʤʦʛʫ 

ʙʫʜʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʤʦʜʝʣʽ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʟʥʘʥʥʷ ʤʦʞʣʠʚʠʭ ʯʠ ʧʦʪʨʽʙʥʠʭ ʢʦʥʪʨʟʘʭʦʜʽʚ, ʷʢ ʧʦʙʘʯʠʤʦ ʜʘʣʽ, ʥʘʜʘʻ ʟʤʦʛʫ 

ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʩʧʦʩʦʙʽʚ, 

ʤʝʭʘʥʽʟʤʽʚ, ʬʫʥʢʮʽʡ, ʟʜʘʪʥʠʭ ʧʨʦʪʠʩʪʦʷʪʠ ʯʠ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʢʦʞʥʦʾ ʽʟ ʚʠʟʥʘʯʝʥʦʾ ʤʥʦʞʠʥʠ 

ʟʘʛʨʦʟ.  

 




