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ɺʚʝʜʝʥʠʝ 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʙʨʘʥʥʦʡ ʪʝʤʳ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʘʩʧʝʢʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʨʩʢʠʭ ʩʫʜʦʚ; ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʥʘ ʨʝʯʥʦʤ ʠ ʚʦʟʜʫʰʥʦʤ ʪʨʘʥʩʧʦʨʪʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚ ʘʢʚʘʪʦʨʠʠ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ï ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ 

(ʉʋɼʉ). ʀʭ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʚ ʟʘʜʘʥʥʦʤ 

ʨʘʡʦʥʝ [4, 6, 119, 208, 209].   

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʉʋɼʉ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ ʮʝʣʦʛʦ ʨʷʜʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʷʜʨʦʤ 

ʉʋɼʉ ʷʚʣʷʶʪʩʷ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ, ʪʦ ʝʩʪʴ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʢʦʦʨʜʠʥʘʪ (ʥʘʙʣʶʜʝʥʠʝʤ) ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʘʥʘʣʠʟʦʤ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠʭ 

ʪʨʘʝʢʪʦʨʠʡ, ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ, ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʚʠʞʝʥʠʠ ʦʙʲʝʢʪʦʚ ʠ 

ʚʳʨʘʙʦʪʢʦʡ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʨʝʰʝʥʠʡ. ʀʤʝʥʥʦ ʵʪʦʡ ʩʪʦʨʦʥʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʧʦʩʚʷʱʝʥʘ ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ.  

ɼʚʠʞʝʥʠʝ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʠʤʝʝʪ ʩʚʦʶ ʦʩʦʙʫʶ ʩʧʝʮʠʬʠʢʫ, ʩʦʩʪʦʷʱʫʶ ʚ ʪʦʤ, 

ʯʪʦ ʚʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʫʜʥʦ ʣʝʞʠʪ ʥʘ ʩʫʜʦʚʦʜʠʪʝʣʝ (ʢʘʧʠʪʘʥʝ). ʆʧʝʨʘʪʦʨ 

ʉʋɼʉ ʪʘʢʞʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʥʮʠʜʝʥʪʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʝʛʦ ʟʦʥʝ 

ʢʦʥʪʨʦʣʷ. ʇʦʵʪʦʤʫ ʫʧʨʘʚʣʝʥʠʝ ʩʫʜʥʦʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ (ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ), ʘ ʠʟʚʝʩʪʥʳʝ ʦʙʱʠʝ ʤʝʪʦʜʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠ ʢʦʣʣʝʢʪʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ 

ʦʙʲʝʢʪʦʚ (ʩʤ., ʥʘʧʨʠʤʝʨ, [14]) ʥʝʧʨʠʤʝʥʠʤʳ ʚ ʩʫʜʦʚʦʜʠʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʪʨʘʬʠʢʘ, ʨʘʟʤʝʨʦʚ ʠ ʩʢʦʨʦʩʪʝʡ ʩʫʜʦʚ ʧʦʚʳʰʘʝʪ 

ʥʘʛʨʫʟʢʫ ʥʘ ʩʫʜʦʚʦʜʠʪʝʣʝʡ ʠ ʦʧʝʨʘʪʦʨʦʚ ʉʋɼʉ, ʫ ʥʠʭ ʦʩʪʘʝʪʩʷ ʚʩʸ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʙʫʜʠʪʝʣʴʥʳʤ ʤʦʪʠʚʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʢʦʥʪʨʦʣʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʋɼʉ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʘʩʪʠʷ ʦʧʝʨʘʪʦʨʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ ʉʋɼʉ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ. 

ʇʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʪʨʘʬʠʢʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʆʙʩʣʫʞʠʚʘʶʱʠʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʫ ʧʦʨʪʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʟʘ ʨʫʙʝʞʦʤ ʉʋɼʉ (ʥʘʧʨʠʤʝʨ, 

ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʬʠʨʤ Transas, Kongsberg, OKI Electronics ʠ ʜʨ.) 

ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʟʚʠʪʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ, ʚ ʟʘʜʘʯʘʭ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʚ ʩʝʨʚʠʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʨʝʘʣʠʟʫʶʪ ʤʦʱʥʳʝ ʠʥʪʝʨʬʝʡʩʳ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʠ ʩʠʩʪʝʤʳ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʦʥʪʨʦʣʶ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʘ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʨʠʟʚʘʥʘ ʚʦʩʧʦʣʥʠʪʴ ʵʪʦʪ 

ʧʨʦʙʝʣ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ. ʇʨʝʜʤʝʪʦʤ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ 

ʠ ʪʝʭʥʠʯʝʩʢʠʭ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʙʣʝʤ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï 

ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʨʩʢʠʭ ʩʫʜʦʚ). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʦʟʜʘʥ ʢʦʤʧʣʝʢʩ ʥʦʚʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ 

ʚ ʚʠʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʛʨʘʤʤ-ʧʨʦʪʦʪʠʧʦʚ.   

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʦʙʣʘʩʪʷʤ: 

¶ ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ 

ʷʚʣʝʥʠʡ. 
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¶ ʈʝʘʣʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʚ ʚʠʜʝ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

¶ ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

¶ ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʝʨʢʠ 

ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʥʘʪʫʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɺ ʨʘʙʦʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟ ʪʨʝʭ 

ʦʙʣʘʩʪʝʡ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ 

ʧʨʦʛʨʘʤʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 05.13.18 - 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʢʦʤʧʣʝʢʩʳ ʧʨʦʛʨʘʤʤ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʚ ʙʝʨʝʛʦʚʳʭ 

ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ (ʉʋɼʉ).  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʙʦʪʝ ʩʪʘʚʠʣʠʩʴ ʠ ʨʝʰʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ 

ʤʝʪʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ 

ʧʦ ʜʘʥʥʳʤ ʪʨʘʝʢʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʟʥʘʯʥʦʡ ʣʦʛʠʢʠ.  

4. ʈʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʟʘʜʘʯʠ ʪʨʸʭʢʦʦʨʜʠʥʘʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ ʠʟʤʝʨʠʪʝʣʷʤʠ. 
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5. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʷ. 

6. ɺʝʨʠʬʠʢʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ 

a. ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ 

ʥʘ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ.  

b. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʡ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ.  

c. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ, 

ʧʦʩʪʘʥʦʚʢʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʠ ʠʩʩʣʝʜʦʚʘʥ ʥʦʚʳʡ ʤʝʪʦʜ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʠʜʝʡ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ. 

ʀʟʚʝʩʪʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ, ɹʘʡʝʩʦʚʩʢʠʡ 

ʧʦʜʭʦʜ). ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʥʦʚʳʡ ʤʝʪʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʠ ʥʘʛʣʷʜʥʦʩʪʴʶ, 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʛʠʙʢʦʡ ʠʥʪʫʠʪʠʚʥʦʡ ʥʘʩʪʨʦʡʢʠ, ʥʠʟʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʣʦʞʥʦʩʪʴʶ. ʄʝʪʦʜ ʘʧʨʦʙʠʨʦʚʘʥ ʚ ʟʘʜʘʯʝ ʤʥʦʛʦʤʦʜʝʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ; ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ 

ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʨʘʬʠʢʘ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʟʥʘʯʥʦʡ ʣʦʛʠʢʠ: ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ (ʯʸʪʢʘʷ) ʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ (ʥʝʯʸʪʢʘʷ). ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʜʠʩʢʨʝʪʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ 

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʘʥʘʣʠʟʝ ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. 

ʆʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʫʜʦʚʦʞʜʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʥʝʰʥʝʤ ʥʘʙʣʶʜʝʥʠʠ 

ʤʘʥʝʚʨʠʨʫʶʱʠʝ ʠ ʥʝ ʤʘʥʝʚʨʠʨʫʶʱʠʝ ʩʫʜʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʤʝʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. ʇʨʠ ʚʥʝʰʥʝʤ 

ʥʘʙʣʶʜʝʥʠʠ ʜʣʷ ʤʘʥʝʚʨʠʨʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʚʝʨʙʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ 

ʟʘʚʝʜʦʤʦ ʥʠʞʝ, ʯʝʤ ʜʣʷ ʥʝ ʤʘʥʝʚʨʠʨʫʶʱʝʛʦ. ʈʝʰʝʥʠʝ ʦ ʪʦʤ ʠʣʠ ʠʥʦʤ ʫʨʦʚʥʝ 

ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʙʣʠʞʝʥʠʷ 

ʠ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʦʚ. ʅʝʧʨʝʨʳʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ 

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʜʦʦʧʨʝʜʝʣʝʥʠʠ ʜʠʩʢʨʝʪʥʦʡ ʤʦʜʝʣʠ 
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ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʩʠʩʪʝʤʦʡ ʥʝʯʸʪʢʠʭ ʧʨʘʚʠʣ. ʅʝʯʸʪʢʘʷ ʤʦʜʝʣʴ 

ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʢʘʢ ʥʘ 

ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʄʘʤʜʘʥʠ (ʥʝʯʝʪʢʠʝ ʚʭʦʜ ʠ ʚʳʭʦʜ), ʪʘʢ ʠ 

ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʉʫʛʝʥʦ (ʚʭʦʜ ï ʥʝʯʝʪʢʠʡ, ʚʳʭʦʜ ï ʯʝʪʢʠʡ), ʘ, ʪʘʢʞʝ, 

ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦ-ʥʝʯʸʪʢʦʡ ʩʝʪʠ. ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʘʠʚʘʪʴ (ʦʙʫʯʘʪʴ) ʩʠʩʪʝʤʫ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ: ʢʘʢ 

ʵʢʩʧʝʨʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʪʘʢ ʠ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʨʘʬʠʢʘ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ. ʅʦʚʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʧʦʟʚʦʣʷʝʪ ʫʧʦʨʷʜʦʯʠʪʴ ʜʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʠ 

ʩʫʜʦʚʦʜʠʪʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʚʠʟʫʘʣʠʟʘʮʠʠ) ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʟʥʘʯʥʦʡ 

ʣʦʛʠʢʠ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʠ ʠʟʚʝʩʪʥʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʄʠʪʨʦʬʘʥʦʚʘ [225] ʠ ɼʝʛʨʵ, ʃʝʬʝʚʨʘ [185] ʩ ʥʦʚʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʴʶ 

ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ çʩʫʜʥʦ-ʩʫʜʥʦè. ʇʨʝʜʣʘʛʘʝʤʘʷ ʮʚʝʪʦʚʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

(ʢʨʘʩʥʳʡ, ʞʝʣʪʳʡ) ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʢʫʨʩʦʚ ʜʚʠʞʝʥʠʷ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʦʧʝʨʘʪʦʨʫ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʶ ʧʨʠʥʷʪʠʝ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʨʝʰʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ). 

ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʥʦʚʘʷ ʤʦʜʝʣʴ ʟʘʜʘʯʠ ʪʨʸʭʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʜʚʫʭʢʦʦʨʜʠʪʥʘʪʥʳʤʠ ʠʟʤʝʨʠʪʝʣʷʤʠ; 

ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʘʧʨʠʦʨʥʦʡ ʦʮʝʥʢʠ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʝʯʥʦʡ 

ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ; ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʩʩʣʝʜʦʚʘʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ 

ʠʟʤʝʨʠʪʝʣʷʤʠ. ʄʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥ ʢʘʢ ʥʘ ʯʝʪʢʠʭ, ʪʘʢ ʠ ʥʘ ʥʝʯʝʪʢʠʭ 

ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ. ʇʨʠ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʦʤ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʤ 

ʥʘʙʣʶʜʝʥʠʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ 

(ʥʠʟʢʦʣʝʪʷʱʠʭ ʚʝʨʪʦʣʝʪʦʚ) ʠ ʤʦʨʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʩʢʦʨʦʩʪʥʳʭ ʢʘʪʝʨʦʚ) ʩʨʘʚʥʠʤʳ, 
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ʚʦʟʤʦʞʥʦ ʦʰʠʙʦʯʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʜʫʰʥʦʡ ʮʝʣʠ ʢʘʢ ʦ ʤʦʨʩʢʦʡ. ʕʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʘʞʝʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʦ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʠ ʦʰʠʙʦʯʥʳʤ ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʨʝʰʝʥʠʷʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ʚʦʟʜʫʰʥʳʝ ʦʙʲʝʢʪʳ ʠ 

ʠʩʢʣʶʯʘʪʴ ʠʭ ʠʟ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. 

ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʥʘ ʬʦʥʝ ʩʨʝʜʳ ʧʝʨʚʠʯʥʦʛʦ ʈʃʉ ʩʠʛʥʘʣʘ 

ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʜʘʧʪʠʚʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʨʦʛʘ 

ʘʤʧʣʠʪʫʜʳ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʥʬʦʨʤʘʪʠʚʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʤʝʭ 

(ʤʦʨʩʢʦʝ ʚʦʣʥʝʥʠʝ, ʤʝʪʝʦʫʩʣʦʚʠʷ).  

ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʙʱʝʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʝʩʪʘʚʣʝʥʠʷʭ ʦ ʜʚʠʞʝʥʠʠ ʦʙʲʝʢʪʦʚ ʠ 

ʫʯʠʪʳʚʘʶʱʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʧʫʪʥʠʢʦʚʳʤʠ 

ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (GPS/ɻʃʆʅɸʉʉ). ʄʦʜʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʘʥʘʣʠʟʫ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ɿʥʘʯʠʤʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ 

ʩʚʷʟʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʠʨʫʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʨʘʟʨʘʙʦʪʘʥ ʢʣʘʩʩ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʉʋɼʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ, ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʠ, ʥʝʯʸʪʢʠʭ ʩʠʩʪʝʤ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʤʦʨʩʢʠʭ ʩʫʜʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʜʝʢʚʘʪʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʜʝʡʩʪʚʫʶʱʠʭ 
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ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʨʝʛʦʚʳʭ ʉʋɼʉ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʷʤ 

ʧʨʠʥʠʤʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʨʝʰʝʥʠʷ, ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʙʝʟʦʧʘʩʥʦʝ ʜʚʠʞʝʥʠʝ ʩʫʜʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʘ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʩʠʩʪʝʤʘ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʥʘ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ ʩʣʫʞʘʪ ʙʘʟʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʳʪʳʚʘʪʴ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʢʘʢ ʥʘ ʤʦʜʝʣʠʨʫʝʤʳʭ ʪʠʧʠʯʥʳʭ ʪʨʘʝʢʪʦʨʠʷʭ, ʪʘʢ ʠ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʪʨʘʬʠʢʝ 

ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʝʨʠʬʠʢʘʮʠʶ ʤʝʪʦʜʠʢ ʥʘ ʧʨʝʜʤʝʪ 

ʧʨʠʛʦʜʥʦʩʪʠ ʨʘʙʦʪʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʛʨʘʥʠʮ 

ʧʨʠʤʝʥʠʤʦʩʪʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʧʨʦʬʠʣʴʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ, 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʨʘʙʦʪʢʫ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɼʉ ʠ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʝʨʝʜʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʄʦʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʜʤ. ɻ.ʀ. ʅʝʚʝʣʴʩʢʦʛʦ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʚ ʦʙʣʘʩʪʠ ʩʫʜʦʚʦʞʜʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʢʦʥʚʝʥʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʫʜʦʚʦʜʠʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʤ ʬʝʜʝʨʘʣʴʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ (ʩʤ. 

ʇʨʠʣʦʞʝʥʠʝ ɸ). 

ʄʝʪʦʜʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ, 

ʤʝʪʦʜʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ, ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʤʝʪʦʜʦʚ 

ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʩʠʩʪʝʤ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ. 
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ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʦʣʦʞʝʥʠʷ: 

1. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ï ʙʝʨʝʛʦʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ 

ʩʫʜʦʚ (ʉʋɼʉ). 

2. ʄʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʜʝʷʭ 

ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʤʦʜʝʣʴ ʟʘʜʘʯʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʫʱʝʛʦʩʷ ʩʫʜʥʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʤʫʣʴʪʠʤʦʜʝʣʴʥʦʤ ʧʦʜʭʦʜʝ. 

3. ʄʦʜʝʣʴ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʘʝʢʪʦʨʥʳʭ 

ʩʚʦʡʩʪʚ ʜʚʠʞʝʥʠʷ ʩʙʣʠʞʘʶʱʠʭʩʷ ʩʫʜʦʚ. 

4. ʄʦʜʝʣʴ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ 

ʠʟʤʝʨʠʪʝʣʷʤʠ, ʦʩʥʦʚʘʥʥʘʷ ʢʘʢ ʥʘ ʯʝʪʢʠʭ, ʪʘʢ ʠ ʥʘ ʥʝʯʝʪʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʨʘʟʨʝʰʠʤʦʩʪʠ ʠ ʩʦʙʩʪʚʝʥʥʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

5. ʄʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʬʦʥʝ ʩʨʝʜʳ ʚ ʩʠʩʪʝʤʘʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʘʩʯʝʪʝ ʧʦʨʦʛʘ ʘʤʧʣʠʪʫʜʳ 

ʦʪʨʘʞʸʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

6. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ, ʨʝʟʫʣʴʪʘʪʳ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʨʨʝʢʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʠ ʥʘʪʫʨʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ, ʘ, ʪʘʢʞʝ, ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʩ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ 

ʩʝʤʠʥʘʨʘʭ: 
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¶ ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʰʢʦʣʘ-ʩʝʤʠʥʘʨ ʠʤʝʥʠ ʘʢ. ɽ.ɺ. ɿʦʣʦʪʦʚʘ 

(ɺʣʘʜʠʚʦʩʪʦʢ, 1999, 2000, 2002) [37, 45, 62]. 

¶ XXXII Summer School-Conference çAdvanced Problems in Mechanicsè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2004) [197]. 

¶ ʂʦʥʬʝʨʝʥʮʠʷ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʫʟʦʚ ï ʥʘ ʨʘʟʚʠʪʠʝ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠè (ɺʣʘʜʠʚʦʩʪʦʢ, 2004, 2012) [32, 76]. 

¶ ʈʝʛʠʦʥʘʣʴʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʸʥʥʘʷ ʛʦʜʦʚʱʠʥʝ 

ʤʦʨʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ (ɺʣʘʜʠʚʦʩʪʦʢ, 2000, 2005) [27, 

63].  

¶ ʈʝʛʠʦʥʘʣʴʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʪʚʦʨʯʝʩʢʦʡ ʤʦʣʦʜʸʞʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ɺʣʘʜʠʚʦʩʪʦʢ, 2006) [26]. 

¶ Sino-Russian Academic Conference (Shenyang, 2012) [198]. 

¶ ʂʦʥʬʝʨʝʥʮʠʷ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʈʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ. 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠè (ʊʦʣʴʷʪʪʠ, 2012) [71]. 

¶ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠè (ʂʨʘʩʥʦʷʨʩʢ, 2012) [67]. 

¶ ʄʝʞʚʫʟʦʚʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ 

çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʈʦʩʩʠʠè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2013) [73]. 

¶ ʂʦʥʬʝʨʝʥʮʠʷ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠè (ʀʊʋ). (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2012, 2014) [50, 61]. 

¶ ʂʦʥʬʝʨʝʥʮʠʷ çʀʤʠʪʘʮʠʦʥʥʦʝ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʨʩʢʦʡ 

ʪʝʭʥʠʢʠ ʠ ʤʦʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤè (ʀʂʄ ʄʊʄʊʉ) (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2015) [48]. 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 76 ʨʘʙʦʪ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 2 ʤʦʥʦʛʨʘʬʠʠ, 

33 ʩʪʘʪʴʠ ʚ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ, 6 ʧʝʨʝʚʦʜʥʳʭ ʚʝʨʩʠʡ ʩʪʘʪʝʡ, 

ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥʥʳʭ ʚ ʙʘʟʘʭ Scopus ʠ Web of Science. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 9 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʇʦʣʫʯʝʥʦ 6 ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 
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ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʨʘʤʢʘʭ ʩʣʝʜʫʶʱʠʭ 

ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ: 

¶ ʇʨʦʝʢʪ ʈʌʌʀ 11-01-98501-ʨ_ʚʦʩʪʦʢ_ʘ çʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʚʝʢʪʦʨʥʦʡ 

ʛʨʘʚʠʤʝʪʨʠʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʠʥʝʨʮʠʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè; 

¶ ʇʨʦʝʢʪ ʈʌʌʀ 12-1-ʇ17-01 çʈʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤè; 

¶ ʇʨʦʝʢʪ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʚʳʩʰʠʤ ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʷʤ ʚ 

ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʧʨʦʝʢʪ 7.2104.2011 

çʈʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʡʨʦ-ʥʝʯʸʪʢʠʭ ʤʦʜʝʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ 

ʦʙʨʘʪʥʳʭ ʪʨʘʝʢʪʦʨʥʳʭ ʟʘʜʘʯ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ)è; 

¶ ʇʨʦʝʢʪ ʈʌʌʀ 15-08-00234 çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭè. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʨʘʙʦʪʳ.  ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʰʝʩʪʠ ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ʆʩʥʦʚʥʦʡ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 283 

ʩʪʨʘʥʠʮ,r ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 241 ʥʘʠʤʝʥʦʚʘʥʠʡ, 105 ʨʠʩʫʥʢʦʚ, 23 

ʪʘʙʣʠʮʳ. ɼʠʩʩʝʨʪʘʮʠʶ ʜʦʧʦʣʥʷʶʪ 3 ʧʨʠʣʦʞʝʥʠʷ. 

 ʇʝʨʚʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʦʙʟʦʨʫ ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʆʙʩʫʞʜʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʜʦʚʦʞʜʝʥʠʷ 

ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʜʘʭ ʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ; ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʣʘʩʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ï ʙʝʨʝʛʦʚʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʠʩʪʦʨʠʷ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ; ʜʘʸʪʩʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʦʙʟʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ 

ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ 

ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. ɺ ʛʣʘʚʝ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ.   

 ɺʪʦʨʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʟʘʜʘʯʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʩ 

ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. ʀʩʩʣʝʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʤʦʜʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʝʪʦʜʘ ʩ ʧʦʤʦʱʴʶ ʥʝʯʸʪʢʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ ʄʘʤʜʘʥʠ 

(ʥʝʯʸʪʢʠʝ ʚʭʦʜ ʠ ʚʳʭʦʜ), ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ ʉʫʛʝʥʦ (ʚʭʦʜ ï ʥʝʯʸʪʢʠʡ, ʚʳʭʦʜ ï 

ʯʸʪʢʠʡ), ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʚʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʝʛʦ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ) 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚ ʪʠʧʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʚʘʨʠʘʥʪʳ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʠʛʦʜʥʳ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʱʸ ʦʜʠʥ ʘʩʧʝʢʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʥʝʯʝʪʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʦʜʜʝʨʞʢʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʦʧʝʨʘʪʦʨʘʤʠ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʷʤʠ. 

 ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ 

ʩʫʜʦʚ. ɺ ʛʣʘʚʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʪʠʧʘ çʦʧʘʩʥʳʡ / ʙʝʟʦʧʘʩʥʳʡè ʢ ʤʥʦʛʦʫʨʦʚʥʝʚʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʪʠʧʘ çʦʯʝʥʴ ʦʧʘʩʥʳʡ / ʦʧʘʩʥʳʡ / ʧʦʯʪʠ ʙʝʟʦʧʘʩʥʳʡ / ʙʝʟʦʧʘʩʥʳʡè. 

ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʨʘʟʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʨʝʘʣʠʟʫʝʤʦʛʦ ʉʋɼʉ. ʉ ʮʝʣʴʶ ʧʝʨʝʭʦʜʘ ʦʪ ʜʠʩʢʨʝʪʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ 

ʦʧʘʩʥʦʩʪʠ ʢ ʥʝʧʨʝʨʳʚʥʦʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʦʧʨʝʜʝʣʠʪʴ ʜʠʩʢʨʝʪʥʳʝ ʤʦʜʝʣʠ 

ʥʝʯʸʪʢʠʤʠ ʤʦʜʝʣʴʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ. ɺ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʪʠʧʠʯʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ ɺʣʘʜʠʚʦʩʪʦʢ.  
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 ɺ ʯʝʪʚʸʨʪʦʡ ʛʣʘʚʝ ʠʩʩʣʝʜʫʝʪʩʷ ʟʘʜʘʯʘ ʪʨʸʭʢʦʦʨʜʠʥʘʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ ʠʟʤʝʨʠʪʝʣʷʤʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʢʣʘʩʩʦʚ ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʜʘʯʠ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ çʩʦʩʪʦʷʥʠʝ-ʠʟʤʝʨʝʥʠʝè ʚ ʩʬʝʨʠʯʝʩʢʠʭ 

(ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ) ʢʦʦʨʜʠʥʘʪʘʭ. ʇʨʠ ʵʪʦʤ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʘʧʨʠʦʨʥʦʡ ʦʮʝʥʢʠ 

ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʝʯʥʦʡ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ï 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʚ ʕɺʄ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʠ ʥʘ ʤʦʜʝʣʴʥʳʭ ʧʨʠʤʝʨʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʘʤʘ ʧʦ ʩʝʙʝ 

ʦʮʝʥʢʘ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ ʚ ʪʨʸʭʤʝʨʥʦʤ ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ 

ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ ʥʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʷʪʴ 

ʤʘʣʦʚʳʩʦʪʥʳʝ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʝ ʫʜʘʣʸʥʥʳʝ ʚʦʟʜʫʰʥʳʝ ʦʙʲʝʢʪʳ; ʵʪʦ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʩʢʘʞʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘ ʘʢʚʘʪʦʨʠʠ. ʉ 

ʮʝʣʴʶ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʛʣʘʚʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʥʝʩʢʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ 

ʢʘʢ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ (ʩʝʣʝʢʮʠʠ) ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ: ʤʦʜʝʣʴ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʦʮʝʥʢʠ çʥʘʜʚʦʜʥʳʡ-ʚʦʟʜʫʰʥʳʡè, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʨʘʚʥʝʥʠʠ ʦʮʝʥʦʢ ʚʳʩʦʪʳ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʵʪʘʣʦʥʥʦʛʦ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ; ʥʝʯʸʪʢʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ 

çʥʘʜʚʦʜʥʳʡ-ʚʦʟʜʫʰʥʳʡè, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʠʩʪʝʤʝ ʥʝʯʸʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ 

ʪʠʧʘ ʉʫʛʝʥʦ ʠʣʠ ʥʝʡʨʦ-ʥʝʯʸʪʢʦʡ ʩʝʪʠ; ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ. 

 ʇʷʪʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʉʋɼʉ ʢʘʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʉʋɼʉ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʨʦʛʘ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ 

ʘʢʚʘʪʦʨʠʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʧʨʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʦʮʝʥʢʝ 

ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ (ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʛʣʘʚʝ 3), ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʩʫʜʦʚʦʜʠʪʝʣʷ (ʦʧʝʨʘʪʦʨʘ 

ʉʋɼʉ). ʄʦʜʝʣʴ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʝʧʝʥʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʫʜʦʚʦʜʠʪʝʣʝʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʧʣʦʪʥʦʤ ʩʫʜʦʧʦʪʦʢʝ. 

ʇʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ - ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʅʘʭʦʜʢʘ.  

 ɺ ʰʝʩʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʧʦʩʪʘʥʦʚʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʟʘʜʘʯʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. ʆʧʠʩʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʬʦʨʤʠʨʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʪʨʘʬʠʢʘ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪʢʨʳʪʳʭ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʦʚ. ʇʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʤʘʩʩʠʚʦʚ 

ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ. ʇʨʝʜʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʦʦʧʨʝʜʝʣʝʥʠʷ 

(ʠʥʪʝʨʧʦʣʷʮʠʠ) ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʩʧʝʮʠʬʠʢʫ ʟʘʜʘʯ 

ʥʘʙʣʶʜʝʥʠʷ.  

 ɺʩʝ ʨʘʟʜʝʣʳ ʨʘʙʦʪʳ ʨʘʩʢʨʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ ʦʙʱʝʡ ʪʝʤʳ ʠ ʠʤʝʶʪ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʩʤʳʩʣʦʚʫʶ ʩʚʷʟʴ. 

 ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʘʩʰʠʨʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʉʋɼʉ ʠ ʧʦʟʚʦʣʷʶʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ.  
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ɻʣʘʚʘ 1. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠ ʧʨʦʙʣʝʤʳ 

 

1.1 ʆʩʦʙʝʥʥʦʩʪʠ ʩʫʜʦʚʦʞʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ 

 

ɹʝʟʦʧʘʩʥʦʝ ʩʫʜʦʚʦʞʜʝʥʠʝ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʅʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʨʦʩʪʦʤ ʦʙʲʸʤʦʚ ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ; ʚʩʸ ʚʦʟʨʘʩʪʘʶʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʚ ʟʦʥʘʭ ʦʞʠʚʣʝʥʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ 

ʥʘʛʨʫʟʢʠ ʥʘ ʩʫʜʦʚʦʜʠʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʛʨʦʟʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ [235].  

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʘʚʘʨʠʡ ʥʘ ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʩʦʚʝʨʰʘʝʪʩʷ ʚ ʟʦʥʘʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʨʪʦʚ ʠ ʥʘ 

ʧʦʜʭʦʜʘʭ ʢ ʥʠʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʠʙʦʣʴʰʝʡ ʦʩʪʨʦʪʳ ʧʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʥʘ ʤʦʨʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʜʘʭ ʠ ʩʪʝʩʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʣʘʚʘʥʠʷ [20, 147].  

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤ ʠ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʚʘʞʥʦʩʪʴ ʟʥʘʥʠʷ ʩʫʜʦʚʦʜʠʪʝʣʝʤ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ (ʛʣʦʙʘʣʴʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʤʝʩʪʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʠ) [24, 135]. ʇʨʠ ʵʪʦʤ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʩʫʜʦʚʦʞʜʝʥʠʷ 

ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʝʛʦ ʙʝʟʦʧʘʩʥʦʛʦ ʧʣʘʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ 

ʥʘʩʳʱʝʥʥʦʛʦ ʩʫʜʦʧʦʪʦʢʘ ʪʨʝʙʫʝʪʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʢʦʦʨʜʠʥʘʮʠʠ (ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ) 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʣʘʚʘʥʠʷ ʩʫʜʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩʨʝʜʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʤʝʝʪʩʷ ʦʩʦʙʳʡ 

ʢʣʘʩʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ï ʙʝʨʝʛʦʚʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ 

(ʉʋɼʉ), ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʟʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʨʪʦʚ ʠ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʥʠʤ. ʉʋɼʉ 
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ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦʜʭʦʜʳ ʢ ʧʦʨʪʘʤ ʠ 

ʧʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ [203, 204, 237].  

ɼʚʠʞʝʥʠʝ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠʤʝʝʪ ʩʚʦʶ ʦʩʦʙʫʶ ʦʪʨʘʩʣʝʚʫʶ ʩʧʝʮʠʬʠʢʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʘʚʪʦʥʦʤʥʳʭ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʘʟʝʤʥʳʭ ʨʦʙʦʪʦʚ ʠ ʪ.ʧ.) ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ 

ʠʭ ʜʚʠʞʝʥʠʝʤ ʥʝ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʩʫʜʦʚʦʜʠʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʢʘʞʜʘʷ ʩʠʪʫʘʮʠʷ, ʩʣʦʞʠʚʰʘʷʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ, ʷʚʣʷʝʪʩʷ ʧʦ-ʩʚʦʝʤʫ 

ʫʥʠʢʘʣʴʥʦʡ ʠ ʟʘʚʠʩʷʱʝʡ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʚʠʣ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩʫʜʦʚ (ʄʇʇʉʉ) [4, 131], ʧʨʘʚʠʣ ʩʫʜʦʭʦʜʩʪʚʘ ʥʘ 

ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ, ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ (ʪʝʯʝʥʠʝ, ʚʦʣʥʝʥʠʝ), ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʜʨʫʛʠʭ ʩʫʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʘʢʚʘʪʦʨʠʠ ʠ ʪ.ʜ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʠʥʘʤʠʢʘ ʩʫʜʥʘ ʢʘʢ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ, ʪʘʢʞʝ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʣʦʞʥʘ [80, 82, 83, 84, 96, 97, 127, 129, 161, 169, 186-188].  

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʧʨʷʤʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʩʫʜʥʦʤ 

ʝʩʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʘʚʦ ʝʛʦ ʢʘʧʠʪʘʥʘ. ɺ ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ ʢʘʧʠʪʘʥ ʣʠʰʴ 

ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʧʨʘʚʠʣʘʤʠ ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ 

ʨʘʟʣʠʯʥʳʤʠ ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʆʥ ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʨʘʩʧʦʨʷʞʝʥʠʷ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʪ ʦʧʝʨʘʪʦʨʘ ʙʝʨʝʛʦʚʦʡ ʉʋɼʉ (ʜʠʩʧʝʪʯʝʨʘ) ʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ 

ʜʚʠʞʝʥʠʷ, ʥʦ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ ʧʨʠʥʠʤʘʝʪ ʪʦʣʴʢʦ 

ʩʫʜʦʚʦʜʠʪʝʣʴ (ʢʘʧʠʪʘʥ ʩʫʜʥʘ).  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʣʝʜʫʝʪ ʦʩʦʙʝʥʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʫʩʪʦʷʚʰʠʡʩʷ ʪʝʨʤʠʥ 

çʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ - ʉʋɼʉè (ʘʥʛʣ. vessel traffic system ï VTS) 

ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʩʪʚʝʥʥʦ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ (ʵʪʦ 

ʟʘʜʘʯʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʢʣʘʜʢʠ ʢʫʨʩʘ ʠ ʘʚʪʦʨʫʣʝʚʳʭ [121, 122, 128]). 

ɿʘʜʘʯʝʡ ʉʋɼʉ ʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʷ ʧʫʪʝʤ ʚʳʜʘʯʠ ʦʧʝʨʘʪʦʨʦʤ 

ʉʋɼʉ ʫʢʘʟʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʦ ʩʥʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ ʠʣʠ ʠʟʤʝʥʝʥʠʠ ʧʦʣʦʩʳ 

ʜʚʠʞʝʥʠʷ), ʘ ʩʧʦʩʦʙ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʫʢʘʟʘʥʠʡ ʚʳʙʠʨʘʝʪ ʢʘʧʠʪʘʥ ʩʫʜʥʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʜ ʪʝʨʤʠʥʦʤ ʉʋɼʉ ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʩʠʩʪʝʤʘ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  
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ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʝʨʝʛʦʚʦʡ ʉʋɼʉ ʢʘʢ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʝʸ ʤʝʩʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥ 

ʥʘ ʨʠʩʫʥʢʝ 1. ʆʩʦʙʝʥʥʦʩʪʴ ʨʦʣʝʡ ʩʫʜʦʚʦʜʠʪʝʣʷ ʠ ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ: ʚʦ-ʧʝʨʚʳʭ, ʦʧʝʨʘʪʦʨ ʉʋɼʉ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʪʨʘʬʠʢ ʘʢʚʘʪʦʨʠʠ, ʜʦʙʠʚʘʷʩʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ; ʚʦ-ʚʪʦʨʳʭ, ʫʧʨʘʚʣʝʥʠʝ ʢʘʞʜʳʤ 

ʢʦʥʢʨʝʪʥʳʤ ʩʫʜʥʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʦʣʴʢʦ ʩʫʜʦʚʦʜʠʪʝʣʴ.  

 

ʇʘʨʘʤʝʪʨr ʪʨʘʬʠʢʘ ʘʢʚʘʪʦʨʠʠ

ʉʦʩʪʦ̫ʥʠʝ ʚʦʜʥʦʡ ʩʨʝʜr

ʉʦʩʪʦ̫ʥʠʝ ʘʪʤʦʩʬʝʨr

ɹʦʨʪʦʚrʝ 

ʥʘʚʠʛʘʮʠʦʥʥrʝ 

ʩʨʝʜʩʪʚʘ (ʈʃʉ, 

GPS), ʩʨʝʜʩʪʚʘ 

ʫʧʨʘʚʣʝʥʠ̫ ʩʫʜʥʦʤ 

ʠ ʩʨʝʜʩʪʚʘ ʩʚ̫ʟʠ

ʉʫʜʦʚʦʜʠʪʝʣɹ

(ʢʘʧʠʪʘʥ ʩʫʜʥʘ)

ɹʝʨʝʛʦʚrʝ 

ʥʘʚʠʛʘʮʠʦʥʥrʝ 

ʩʨʝʜʩʪʚʘ (ʈʃʉ, 

GPS), ʩʨʝʜʩʪʚʘ 

ʩʚ̫ʟʠ, ʭʨʘʥʝʥʠ̫ ʠ 

ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ

ʆʧʝʨʘʪʦʨ ʉʋɼʉ

(ʜʠʩʧʝʪʯʝʨ)

ʉʫʜʥʦ ʉʋɼʉ

 

 

ʈʠʩʫʥʦʢ 1 - ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʝʨʝʛʦʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ 

 

1.2 ɿʘʜʘʯʠ ʠ ʨʘʟʚʠʪʠʝ ʙʝʨʝʛʦʚʳʭ ʉʋɼʉ 

 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʉʋɼʉ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʫʨʦʚʥʶ ʪʝʭʥʠʯʝʩʢʦʡ 
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ʦʩʥʘʱʸʥʥʦʩʪʠ, ʫʨʦʚʥʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʤ ʧʘʨʘʤʝʪʨʘʤ [109, 119, 163, 190, 

239]. 

ʇʦ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʉʋɼʉ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

¶ ʆʜʠʥʦʯʥʳʝ ʉʋɼʉ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ 

ʦʜʥʦʤ ʧʦʩʪʫ; 

¶ ʂʦʤʧʣʝʢʩʥʳʝ ʉʋɼʉ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʮʝʥʪʨʘ, ʩʝʪʠ ʙʝʨʝʛʦʚʳʭ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ (ʈʃʉ) ʠ ʩʪʘʥʮʠʡ ɸʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɸʀʉ); 

ʇʦ ʫʨʦʚʥʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʉʋɼʉ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ 

ʛʨʫʧʧʳ: 

¶ ʇʦʩʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ ʈʃʉ ʠ 

ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ; 

¶ ʉʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʈʃʉ ʩ ʠʥʜʠʢʘʪʦʨʘʤʠ ʤʝʪʦʢ ʮʝʣʝʡ ʠ ʩʨʝʜʩʪʚʘʤʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ; 

¶ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʉʋɼʉ, ʚ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʘʨʷʜʫ ʩ 

ʥʝʩʢʦʣʴʢʠʤ ʈʃʉ ʚʭʦʜʷʪ ʧʦʜʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʠ ʪ.ʜ. 

¶ ʉʠʩʪʝʤʳ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʧʨʠʸʤʦʧʝʨʝʜʘʶʱʠʤ ʠ ʠʥʜʠʢʘʪʦʨʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ɸʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɸʀʉ). 

ɺʳʙʦʨ ʫʨʦʚʥʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʉʋɼʉ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʠ ʭʘʨʘʢʪʝʨʘ 

ʚʦʟʣʘʛʘʝʤʳʭ ʥʘ ʥʠʭ ʬʫʥʢʮʠʡ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʟʣʠʯʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦ ʫʨʦʚʥʶ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ, ʪʦ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʸʥʥʦʩʪʠ 

ʉʋɼʉ; ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʸʥʥʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʦ, ʪʦ ʫʨʦʚʝʥʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʨʘʚʦʚʦʤ ʩʪʘʪʫʩʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʋɼʉ ʦʜʥʦʟʥʘʯʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ.  
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ʉʦʚʨʝʤʝʥʥʳʝ ʉʋɼʉ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʘʞʥʳʡ ʠ ʥʝʦʪʲʝʤʣʝʤʳʡ ʵʣʝʤʝʥʪ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ, ʩʦʟʜʘʶʪʩʷ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʠ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʘʢʪʘʤʠ. ʇʨʘʚʠʣʦ V/19 ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʂʦʥʚʝʥʮʠʠ ʧʦ ʦʭʨʘʥʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ 

ʥʘ ʤʦʨʝ (SOLAS) ʠ ʩʚʷʟʘʥʥʘʷ ʩ ʥʠʤ ʈʝʟʦʣʶʮʠʷ IMO ɸ.857(20) ʦʧʨʝʜʝʣʷʶʪ, ʯʪʦ 

ʉʋɼʉ ʩʦʟʜʘʶʪʩʷ ʚ ʮʝʣʷʭ ʦʭʨʘʥʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʥʘ ʤʦʨʝ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʧʨʠʙʨʝʞʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʦʙʷʟʫʶʪʩʷ ʩʦʟʜʘʚʘʪʴ ʉʋɼʉ ʪʘʤ, ʛʜʝ, ʧʦ ʠʭ ʤʥʝʥʠʶ, 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ ʠʣʠ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʘʚʘʨʠʡ. 

ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʦʪʨʘʩʣʝʚʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʟʦʥʳ ʜʝʡʩʪʚʠʷ, ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʦʩʥʘʱʝʥʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʩʚʦʝʥʥʦʡ ʢʘʪʝʛʦʨʠʝʡ, ʉʋɼʉ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ 

ʮʝʣʠʢʦʤ ʠʣʠ ʯʘʩʪʠʯʥʦ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ. 

¶ ʆʙʥʘʨʫʞʝʥʠʝ ʩʫʜʦʚ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʟʦʥʝ ʜʝʡʩʪʚʠʷ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʠ ʩ ʥʠʤʠ, 

ʧʦʣʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʝʨʝʯʥʷ ʜʘʥʥʳʭ ʦ ʢʘʞʜʦʤ ʩʫʜʥʝ, ʨʝʛʠʩʪʨʘʮʠʷ ʵʪʠʭ 

ʜʘʥʥʳʭ. 

¶ ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʠ ʚʠʟʫʘʣʴʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʣʘʚʘʥʠʝʤ ʠ ʩʪʦʷʥʢʦʡ ʩʫʜʦʚ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʉʋɼʉ, ʘ ʪʘʢʞʝ 

ʨʘʜʠʦʦʙʤʝʥʘ, ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʫʪʝʡ, ʩʢʦʨʦʩʪʝʡ ʠ 

ʜʠʩʪʘʥʮʠʡ ʤʝʞʜʫ ʩʫʜʘʤʠ, ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. 

¶ ɺʳʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʩʫʜʘʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʠ 

ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ ʧʣʘʚʘʥʠʷ, ʩʤʝʱʝʥʠʷ ʩ ʷʢʦʨʥʳʭ ʩʪʦʷʥʦʢ, ʦ ʩʤʝʱʝʥʠʠ ʩʦ 

ʰʪʘʪʥʳʭ ʤʝʩʪ ʩʨʝʜʩʪʚ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʉʅʆ) ʠ ʥʘʣʠʯʠʷ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʣʘʚʘʥʠʷ ʩʫʜʦʚ, ʘ ʪʘʢʞʝ 

ʢʦʦʨʜʠʥʘʮʠʷ ʜʝʡʩʪʚʠʡ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

¶ ɺʳʜʘʯʘ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʫʜʘʤʠ ʫʢʘʟʘʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ 

ʦʯʝʨʝʜʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʤʘʨʰʨʫʪʘ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʤʝʩʪʘ ʩʪʦʷʥʢʠ.  
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¶ ɺʳʜʘʯʘ ʜʘʥʥʳʭ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʩʫʜʥʘ ʧʨʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʧʨʦʚʦʜʢʝ, 

ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

¶ ʇʦʣʫʯʝʥʠʝ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʣʫʞʙ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʯʫ ʝʝ ʥʘ ʩʫʜʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʫʢʘʟʘʥʠʡ ʦ 

ʨʝʞʠʤʝ ʜʚʠʞʝʥʠʷ. 

¶ ʇʦʣʫʯʝʥʠʝ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʛʠʜʨʦʛʨʘʬʠʠ, ʙʝʨʝʛʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʣʦʮʤʘʥʦʚ ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʨʘʙʦʪʝ ʉʅʆ ʠ ʠʥʦʡ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʉʋɼʉ, 

ʧʝʨʝʜʘʯʫ ʧʦʣʫʯʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʥʘ ʩʫʜʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʧʨʠ ʚʳʨʘʙʦʪʢʝ 

ʫʢʘʟʘʥʠʡ ʦ ʨʝʞʠʤʝ ʜʚʠʞʝʥʠʷ. 

¶ ʆʢʘʟʘʥʠʝ ʩʦʜʝʡʩʪʚʠʷ ʘʚʘʨʠʡʥʦïʩʧʘʩʘʪʝʣʴʥʳʤ, ʙʫʢʩʠʨʦʚʦʯʥʳʤ, 

ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʤ ʠ ʜʨʫʛʠʤ ʩʧʝʮʠʘʣʴʥʳʤ ʨʘʙʦʪʘʤ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʉʋɼʉ. 

¶ ʆʢʘʟʘʥʠʝ ʩʦʜʝʡʩʪʚʠʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʜʘʤʠ, ʙʝʨʝʛʦʚʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʩʣʫʞʙʘʤʠ. 

¶ ʂʦʥʪʨʦʣʴ ʟʘ ʥʘʭʦʞʜʝʥʠʝʤ ʥʘ ʰʪʘʪʥʳʭ ʤʝʩʪʘʭ ʧʣʘʚʫʯʠʭ ʩʨʝʜʩʪʚ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʉʋɼʉ. 

¶ ʉʙʦʨ, ʦʙʨʘʙʦʪʢʘ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʉʋɼʉ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʧʣʘʥʝ ʠʜʸʪ ʧʦ ʧʫʪʠ 

ʫʛʣʫʙʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʫʜʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʙʝʨʝʛʦʚʳʤʠ ʩʣʫʞʙʘʤʠ; ʢʦʥʮʝʧʮʠʷ 

ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʝ-ʥʘʚʠʛʘʮʠʷè [110, 123, 199]. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʜ ʥʝʡ ʧʦʥʠʤʘʶʪ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʩʙʦʨ, ʠʥʪʝʛʨʘʮʠʶ, ʧʝʨʝʜʘʯʫ, 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʪʫʘʮʠʠ ʥʘ ʤʦʨʝ ʥʘ ʙʦʨʪʫ ʩʫʜʦʚ ʠ ʥʘ 

ʙʝʨʝʛʫ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʫʣʫʯʰʝʥʥʦʡ 

ʥʘʚʠʛʘʮʠʠ çʦʪ ʧʨʠʯʘʣʘ ʜʦ ʧʨʠʯʘʣʘè ʠ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʣʫʞʙ, ʧʦʚʳʰʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʩʢʦʡ ʥʘʚʠʛʘʮʠʠ ʠ ʟʘʱʠʪʳ ʤʦʨʩʢʦʡ ʩʨʝʜʳ. 

ʆʩʥʦʚʥʳʤ ʤʦʪʠʚʦʤ ʨʘʟʚʠʪʠʷ ʠ ʧʦʵʪʘʧʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʝ-ʥʘʚʠʛʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʭʦʜʩʪʚʘ.  
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʉʋɼʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʘʤʦʝ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʤʝʶʱʝʝ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, 

ʠʭ ʤʘʪʝʨʠʘʣʴʥʫʶ ʯʘʩʪʴ ʤʦʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʥʘ ʧʦʜʩʠʩʪʝʤʳ ʩ ʯʸʪʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ. ɺʘʞʥʝʡʰʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʉʋɼʉ, 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʝʸ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʷʜʨʦ, ʷʚʣʷʶʪʩʷ ʧʦʜʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʆʩʥʦʚʦʡ ʧʦʜʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ 

ʩʪʘʥʮʠʠ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʥʠ ʜʦʧʦʣʥʷʶʪʩʷ ʧʨʠʸʤʥʠʢʘʤʠ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɸʀʉ), ʧʦʣʫʯʘʶʱʠʤʠ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʠ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʩʝʨʚʠʩʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ [1, 125, 205].  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʙʨʘʙʦʪʢʠ, ʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɼʉ ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʩ ʚʳʩʦʢʠʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʠ ʙʦʣʴʰʠʤ 

ʦʙʲʸʤʦʤ ʧʘʤʷʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʧʦʢʦʣʝʥʠʡ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ [9, 10, 106, 119, 134, 138, 154-156]. 

1 ʧʦʢʦʣʝʥʠʝ ʉʋɼʉ ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ 

ʩʪʘʥʜʘʨʪʥʳʝ ʈʃʉ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ ʠ ʨʝʘʣʠʟʫʶʪ ʣʠʰʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʝʨʚʠʯʥʦʡ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʦʪʨʘʞʸʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ ʥʘʙʣʶʜʘʝʤʦʡ ʘʢʚʘʪʦʨʠʠ. 

ʇʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 50 ï 60 ʛʦʜʳ. ʉʘʤʳʡ ʧʝʨʚʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʙʳʣ ʚʚʝʜʸʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1948 ʛʦʜʫ ʬʠʨʤʦʡ çʉʵʨ ʈʦʙʝʨʪ ʋʦʪʩʦʥ ʠ ʧʘʨʪʥʝʨʟè. 

ʉʠʩʪʝʤʘ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʄʝʨʩʝʡ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʃʠʚʝʨʧʫʣʶ, 

ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʩʝʨʠʡʥʫʶ ʩʫʜʦʚʫʶ ʈʃʉ çʉʧʝʨʨʠ ʂʦʩʩʦʨè ʠ ʘʧʧʘʨʘʪʫʨʫ ʋʂɺ 

ʨʘʜʠʦʩʚʷʟʠ ʠ ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʧʨʦʚʦʜʢʠ ʢʨʫʧʥʳʭ ʩʫʜʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʧʣʦʭʦʡ ʚʠʜʠʤʦʩʪʠ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʘʥʘʣʦʛʠʯʥʳʝ ʩʠʩʪʝʤʳ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ɼʫʛʣʘʩʝ ʉʘʟʝʨʣʝʥʜʝ, ʉʘʫʪʛʝʤʧʪʦʥʝ (ɸʥʛʣʠʷ), ɻʘʚʨʝ (ʌʨʘʥʮʠʷ), 

ɸʤʩʪʝʨʜʘʤʝ (ɻʦʣʣʘʥʜʠʷ), ɹʘʣʪʠʤʦʨʝ, ʃʦʥʛ-ɹʠʯ (ʉʐɸ), ɺʘʥʢʫʚʝʨʝ (ʂʘʥʘʜʘ).  

2 ʧʦʢʦʣʝʥʠʝ ʉʋɼʉ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʨʝʘʣʠʟʫʝʤʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʠ ʘʚʪʦʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 
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ʮʝʣʝʡ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʤʝʪʦʢ ʩʫʜʦʚ ʩ ʠʭ ʢʦʦʨʜʠʥʘʪʘʤʠ ʠ ʩʢʦʨʦʩʪʷʤʠ. ʇʦʣʫʯʠʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 60 ʛʦʜʳ. ʋʩʧʝʰʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʉʋɼʉ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʚʳʷʚʠʣʘ ʠʭ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʩʚʝʪʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʟʘʜʘʯʠ, 

ʚʦʟʣʘʛʘʝʤʳʝ ʥʘ ʵʪʠ ʩʠʩʪʝʤʳ. ɺ 1973 ʛʦʜʫ ʚ ɻʦʣʣʘʥʜʠʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ 

ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ, ʢʦʪʦʨʘʷ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣʘ ʵʪʠ ʟʘʜʘʯʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: çʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʫʜʦʭʦʜʩʪʚʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʥʫʪʨʠ ʠ ʚʦʢʨʫʛ ʩʫʜʦʭʦʜʥʦʡ ʦʙʣʘʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʫʶ ʩʠʩʪʝʤʫ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʘʚʘʥʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʡ 

ʚʦʜʥʳʭ ʧʨʦʭʦʜʦʚè.  

3 ʧʦʢʦʣʝʥʠʝ ʉʋɼʉ ʢʨʦʤʝ ʬʫʥʢʮʠʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ (ʦʪʦʙʨʘʞʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʈʃʉ ʩʠʛʥʘʣʘ ʠ ʤʝʪʦʢ ʮʝʣʝʡ) ʨʝʘʣʠʟʫʝʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦ ʩʙʣʠʞʘʶʱʠʭʩʷ ʩʫʜʦʚ. 

ʉʋɼʉ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʷʚʠʣʠʩʴ ʚ 70 ʛʦʜʳ ʚʤʝʩʪʝ ʩ ʧʝʨʚʳʤʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ 

ʕɺʄ. ʇʝʨʚʘʷ ʪʘʢʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʉʋɼʉ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 

ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʚ ʘʚʛʫʩʪʝ 1972 ʛʦʜʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʩʦʩʪʦʷʣʘ ʠʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʮʝʥʪʨʘ 

ʥʘ ʦʩʪʨʦʚʝ ʁʝʨʙʘ-ɹʫʵʥʘ ʠ ʪʝʣʝʫʧʨʘʚʣʷʝʤʦʡ ʈʃʉ ʥʘ ʤʳʩʝ ɹʦʥʠʪʘ. ʆʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʧʦ ʩʫʜʘʤ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦʜʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʮʝʣʝʡ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦ 253 ʦʙʲʝʢʪʦʚ. 

ɺ 1973 ʛʦʜʫ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʝʢʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʉʋɼʉ ʜʣʷ ʅʴʶ-ʁʦʨʢʘ, 

ʅʦʚʦʛʦ ʆʨʣʝʘʥʘ, ʇʶʜʞʝʪ ʉʘʫʥʜʘ ʠ ɺʘʣʜʠʟʘ.   

ʇʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʉʋɼʉ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ 

ʧʦʨʪʳ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʵʪʠ ʩʠʩʪʝʤʳ ʧʦʣʫʯʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠ 

ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ ʟʘ ʩʯʝʪ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ɸʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɸʀʉ), ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʩʫʜʘʭ 

ʪʨʘʥʩʧʦʥʜʝʨʦʚ. ʊʨʘʥʩʧʦʥʜʝʨʳ ɸʀʉ ʧʝʨʝʜʘʶʪ ʥʘ ʙʝʨʝʛ ʧʦ ʟʘʧʨʦʩʫ ʙʝʨʝʛʦʚʦʡ ʉʋɼʉ 

ʢʦʦʨʜʠʥʘʪʳ ʩʫʜʥʘ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ (GPS/ɻʣʦʥʘʩʩ), ʝʛʦ ʥʘʟʚʘʥʠʝ, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʠ 
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ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʜʠʩʧʝʪʯʝʨʦʚ ʠ 

ʦʪʢʨʳʚʘʝʪ ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʊʘʢʠʝ ʉʋɼʉ ʩ 

ʧʦʜʜʝʨʞʢʦʡ ɸʀʉ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʦʢʦʣʝʥʠʶ 3+ (çʪʨʠ ʩ ʧʣʶʩʦʤè).  

4 ʧʦʢʦʣʝʥʠʝ ʉʋɼʉ ʢʨʦʤʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʨʝʘʣʠʟʫʝʪ ʦʧʪʠʤʠʟʠʨʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ 

ʜʚʠʞʝʥʠʶ ʩʫʜʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʘʩʥʦ ʩʙʣʠʞʘʶʱʠʭʩʷ ʩʫʜʦʚ ʪʘʢʠʝ ʩʠʩʪʝʤʳ 

ʩʧʦʩʦʙʥʳ ʧʨʝʜʣʦʞʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʫʨʩʘ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʋɼʉ ʯʝʪʚʸʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʝʱʸ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʢʦʨʝʝ, ʢʘʢ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʪʦʪʠʧʳ, ʘ ʥʝ ʢʘʢ ʧʦʚʩʝʜʥʝʚʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʩʨʝʜʩʪʚʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

5 ʧʦʢʦʣʝʥʠʝ ʉʋɼʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʩʰʠʨʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʧʦ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʉʋɼʉ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʝʘʣʠʟʫʶʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʩ 

ʫʯʝʪʦʤ ʪʝʢʫʱʝʛʦ ʪʨʘʬʠʢʘ (ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ) ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʡ 

ʘʢʚʘʪʦʨʠʠ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʧʣʘʥʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʠ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʩʭʝʤʳ 

ʜʚʠʞʝʥʠʷ ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʦʪ ʤʝʪʝʦʫʩʣʦʚʠʡ ʠ ʚʨʝʤʝʥʠ ʛʦʜʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʋɼʉ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʷʪʦʝ 

ʧʦʢʦʣʝʥʠʝ ʉʋɼʉ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ.  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ ʥʘʯʘʣʦʩʴ ʚ 50 ʛʦʜʳ. ʇʝʨʚʳʝ ʧʨʦʩʪʝʡʰʠʝ 

ʩʠʩʪʝʤʳ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʋʩʪʴ-ʂʘʤʯʘʪʩʢʝ ʠ ʆʜʝʩʩʝ ʚ 1956 ʛʦʜʫ. ɺ 

1961 ʛʦʜʫ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʉʉʉʈ ʙʳʣ ʚʳʧʫʱʝʥ ʧʝʨʚʳʡ ʦʙʨʘʟʝʮ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʈʃʉ çʈʘʩʢʘʪè, ʢʦʪʦʨʳʡ ʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʦʨʪʫ 

ʃʝʥʠʥʛʨʘʜʘ. ʂ 1966 ʛʦʜʫ ʩʠʩʪʝʤʳ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʈʘʩʢʘʪʘè, ʥʘʯʘʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʧʦʨʪʘʭ ɾʜʘʥʦʚ, ʀʣʴʠʯʸʚʩʢ ʠ 

ʄʫʨʤʘʥʩʢ, ʘ ʚ ʢʦʥʮʝ 70 ʛʦʜʦʚ ʙʳʣ ʥʘʣʘʞʝʥ ʚʳʧʫʩʢ ʥʦʚʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʈʃʉ çʆʢʝʘʥ-ʄ51è.  
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ɺ ʦʢʪʷʙʨʝ 1980 ʛʦʜʘ ʚ ʟʘʣʠʚʝ ʅʘʭʦʜʢʘ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʉʋɼʉ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʙʳʣʦ 

ʧʦʩʪʘʚʣʝʥʦ ʷʧʦʥʩʢʦʡ ʬʠʨʤʦʡ çOKI Electronicsè. ɻʦʜ ʩʧʫʩʪʷ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʉʋɼʉ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʨʘʡʦʥʘ ʏʸʨʥʦʛʦ ʤʦʨʷ. ɼʦ ʢʦʥʮʘ 80 ʛʦʜʦʚ ʩʠʩʪʝʤʘʤʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʙʳʣʦ 

ʦʙʦʨʫʜʦʚʘʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʧʦʨʪʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ.  

ɺ 90 ʠ ʥʫʣʝʚʳʝ ʛʦʜʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʧʝʨʝʞʠʚʘʝʤʳʝ ʩʪʨʘʥʦʡ, 

ʚʳʜʘʶʱʠʡʩʷ ʫʩʧʝʭ ʚ ʜʝʣʝ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ ʙʳʣ 

ʜʦʩʪʠʛʥʫʪ ʚ ʧʦʨʪʘʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ɺʣʘʜʠʚʦʩʪʦʢ, ʅʘʭʦʜʢʘ, ɿʘʨʫʙʠʥʦ, 

ʇʦʩʴʝʪ), ʦʙʲʝʜʠʥʸʥʥʳʭ ʝʜʠʥʦʡ ʈʝʛʠʦʥʘʣʴʥʦʡ ʉʋɼʉ. ɿʥʘʥʠʷ ʠ ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʝ 

ʫʧʨʘʚʣʷʶʱʝʡ ʈʝʛʠʦʥʘʣʴʥʦʡ ʉʋɼʉ ʢʦʤʧʘʥʠʝʡ çʅʦʨʬʝʩè, ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʥʮʠʧʘʭ 

ʚʦ ʚʩʝʭ ʧʦʨʪʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʥʦʚʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʦʪʨʘʩʣʝʚʦʛʦ ʩʪʘʥʜʘʨʪʘ. ʕʪʦʪ ʦʧʳʪ ʙʳʣ ʚʦʩʧʨʠʥʷʪ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʘʥʠʝʡ 

çʊʨʘʥʟʘʩè ʥʦʚʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʉʋɼʉ çʅɸɺʀ ï ʍɸʈɹʆʈè - ʩʠʩʪʝʤʳ ʧʦʢʦʣʝʥʠʷ 

3+ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ, ʚʥʝʜʨʸʥʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʨʫʧʥʝʡʰʠʭ ʧʦʨʪʘʭ ʠ ʥʘʰʝʡ 

ʩʪʨʘʥʳ, ʠ ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. 

ɺ ʇʨʠʣʦʞʝʥʠʠ ɹ ʧʦʢʘʟʘʥʦ ʥʝʩʢʦʣʴʢʦ ʨʠʩʫʥʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʙʦʪʫ 

ʉʋɼʉ ʚ ʟʘʣʠʚʝ ʅʘʭʦʜʢʘ. 

ɺʦʦʙʱʝ, ʧʨʦʙʣʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʉʋɼʉ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʚʦʞʜʝʥʠʷ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʩʚʦʠ ʩʪʨʘʥʠʮʳ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʠ. ʉʘʤʳʤ ʘʚʪʦʨʠʪʝʪʥʳʤ ʠ ʫʚʘʞʘʝʤʳʤ ʤʠʨʦʚʳʤ ʥʘʫʯʥʳʤ 

ʩʦʦʙʱʝʩʪʚʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙʣʝʤʥʳʭ ʩʪʘʪʝʡ ʩʘʤʦʛʦ 

ʚʳʩʦʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʞʫʨʥʘʣ çJournal of Navigationè, 

ʠʟʜʘʚʘʝʤʳʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠʥʩʪʠʪʫʪʦʤ Royal Institute of Navigation. ʂʨʦʤʝ 

ʥʝʛʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʩʨʝʜʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʠʝ ʞʫʨʥʘʣʳ ʢʘʢ: çJournal 
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of Marine Science and Technologyè, ʠʟʜʘʚʘʝʤʳʡ ʚ ʗʧʦʥʠʠ, ʠ çNavigationè, 

ʠʟʜʘʚʘʝʤʳʡ ʚ ʉʐɸ.  

 ʉʨʝʜʠ ʘʚʪʦʨʠʪʝʪʥʳʭ ʞʫʨʥʘʣʦʚ, ʚʳʭʦʜʷʱʠʭ ʚ ʈʦʩʩʠʠ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʫʙʣʠʢʫʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʙʦʪʳ ʦʙʱʝʩʠʩʪʝʤʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʠʝ ʠʟʜʘʥʠʷ ʢʘʢ çʀʟʚʝʩʪʠʷ ʈɸʅ. ʊʝʦʨʠʷ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷè 

ʠ çʇʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷè. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʮʝʣʳʡ ʨʷʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʠʟʜʘʥʠʡ, ʧʫʙʣʠʢʫʶʱʠʭ ʨʘʙʦʪʳ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: çʊʨʘʥʩʧʦʨʪ: ʥʘʫʢʘ, 

ʪʝʭʥʠʢʘ, ʫʧʨʘʚʣʝʥʠʝè, çʄʦʨʩʢʦʡ ʚʝʩʪʥʠʢè, çʄʝʭʘʪʨʦʥʠʢʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, 

ʫʧʨʘʚʣʝʥʠʝè, ʞʫʨʥʘʣʳ, ʠʟʜʘʚʘʝʤʳʝ ʦʪʨʘʩʣʝʚʳʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ. ʉʨʝʜʠ ʥʠʭ 

ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʚʳʜʝʣʠʪʴ ʞʫʨʥʘʣ rçʕʢʩʧʣʫʘʪʘʮʠʷ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘè ʠ çɺʝʩʪʥʠʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʠʤ. ʉ.ʆ. ʄʘʢʘʨʦʚʘè.  

 

1.3 ʉʪʨʫʢʪʫʨʘ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʨʝʛʦʚʳʭ ʉʋɼʉ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʤʝʩʪʦ ʦʧʨʝʜʝʣʸʥʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʬʫʥʢʮʠʡ 

ʙʝʨʝʛʦʚʳʭ ʉʋɼʉ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʦʩʥʦʚʥʦʝ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʗʜʨʦʤ ʵʪʠʭ 

ʬʫʥʢʮʠʡ ʷʚʣʷʶʪʩʷ ʥʘʚʠʛʘʮʠʦʥʥʳʝ, ʪʦ ʝʩʪʴ ʬʫʥʢʮʠʠ, ʨʝʰʘʶʱʠʝ ʟʘʜʘʯʫ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘʚʠʛʘʮʠʦʥʥʳʝ 

ʬʫʥʢʮʠʠ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʟʘʜʘʯ ʉʋɼʉ ʠ 

ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʉʋɼʉ ʚ ʮʝʣʦʤ.  ɸʥʘʣʠʟ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ 

ʉʋɼʉ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʝʥʝʨʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʘʢʦʚʦʛʦ ʷʚʣʷʝʪʩʷ ʠʭ 

ʚʩʝʦʙʲʝʤʣʶʱʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʨʘʩʰʠʨʝʥʠʠ ʘʨʩʝʥʘʣʘ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʫʛʣʫʙʣʝʥʠʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʸ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʠ [8, 141, 167, 170, 194, 239 ʠ ʜʨ.].  

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʚ ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʛʣʘʚʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʙʝʨʝʛʦʚʦʡ ʉʋɼʉ, ʩʧʦʩʦʙʥʳʤ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʸʞʥʦʩʪʴ 

ʠ ʘʚʪʦʥʦʤʥʦʩʪʴ ʝʸ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʝ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʪʘʥʮʠʠ (ʈʃʉ) ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ. ʊʘʢʘʷ ʵʣʝʤʝʥʪʥʘʷ ʙʘʟʘ 

ʦʧʨʝʜʝʣʷʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʚ 
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ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠʤʝʶʪ ʩʭʦʜʥʦʝ 

ʟʚʫʯʘʥʠʝ, ʭʦʪʷ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʷʪʩʷ ʚ ʨʷʜʝ ʘʩʧʝʢʪʦʚ.  

ʉ ʫʢʘʟʘʥʥʳʭ ʧʦʟʠʮʠʡ ʧʨʦʙʣʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʉʋɼʉ 

ʤʦʞʝʪ ʙʳʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʜʟʘʜʘʯʠ (ʩʪʨʫʢʪʫʨʘ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɼʉ ʩʭʝʤʘʪʠʯʝʩʢʠ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2): 

 

ʆʮʠʬʨʦʚʢʘ

ʉʦʧʨʦʚʦʞʜʝʥʠʝ

ʅʘʙʣʁʜʝʥʠʝ

ʆʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠ̫

ʆʙʥʘʨʫʞʝʥʠʝ

ʉʪʨʦʙʠʨʦʚʘʥʠʝ

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʝʥʠ̫

ʂʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ

ʆʮʝʥʢʘ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠ̫

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠ̫

ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ

ʕʪʘʧr ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ

ʈʝhʘʝʤr ʝ ʟʘʜʘʯʠ

 

 

ʈʠʩʫʥʦʢ 2 - ʉʪʨʫʢʪʫʨʘ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɼʉ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ 
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¶ ʇʦʣʫʯʝʥʠʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ 

(ɸʎʇ) ʫʩʪʨʦʡʩʪʚ (çʚʝʜʝʥʠʝè ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʚ ʧʘʤʷʪʴ ʕɺʄ); 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʦʙʥʘʨʫʞʝʥʠʷ, ʟʘʭʚʘʪʘ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʮʝʣʝʡ; 

¶ ʆʧʨʝʜʝʣʝʥʠʝ (ʦʮʝʥʢʘ) ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʮʝʣʝʡ (ʢʦʦʨʜʠʥʘʪ ʠ ʠʭ 

ʧʨʦʠʟʚʦʜʥʳʭ), ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʉ ʫʯʝʪʦʤ ʜʝʢʣʘʨʠʨʫʝʤʳʭ ʮʝʣʝʡ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ 

ʧʦʩʣʝʜʥʠʭ ʪʨʸʭ ʟʘʜʘʯʘʭ. 

ʇʦʜ ʧʦʥʷʪʠʝʤ çʦʙʥʘʨʫʞʝʥʠʝ ʮʝʣʠè ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʚʳʜʝʣʝʥʠʝ ʧʦʣʝʟʥʦʛʦ 

ʦʪʨʘʞʸʥʥʦʛʦ ʨʘʜʠʦʩʠʛʥʘʣʘ ʥʘ ʬʦʥʝ ʧʦʤʝʭ ʠ ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 

ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʥʪʝʨʝʩʫʶʱʝʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. ʄʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ, 

ʧʨʦʩʪʝʡʰʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʦʨʦʛʦʚʦ-ʘʤʧʣʠʪʫʜʥʳʡ ʧʦʜʭʦʜ, ʢʦʛʜʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʥʘʣʠʯʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʮʝʣʠ ʷʚʣʷʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʘʤʧʣʠʪʫʜʦʡ 

ʦʪʨʘʞʸʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʝʢʦʝʛʦ ʧʦʨʦʛʘ.  

ʉʦʧʨʦʚʦʞʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʠ ʮʝʣʠ ʥʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʩʦʦʪʥʝʩʝʥʠʷ ʫʩʣʦʚʥʦʡ ʪʦʯʢʠ, ʧʨʠʥʷʪʦʡ ʟʘ ʦʙʲʝʢʪ, ʩ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʤ ʦʙʨʘʟʦʤ 

ʮʝʣʠ. ʀʥʠʮʠʘʮʠʶ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʟʳʚʘʶʪ ʟʘʭʚʘʪʦʤ ʮʝʣʠ. ʅʝʧʨʦʠʟʚʦʣʴʥʦʝ 

(ʘʚʘʨʠʡʥʦʝ) ʧʨʝʢʨʘʱʝʥʠʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ï ʩʨʳʚʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʷ (ʩʨʳʚʦʤ 

ʟʘʭʚʘʪʘ). ʉ ʤʝʭʘʥʠʟʤʦʤ ʧʨʦʮʝʩʩʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʧʦʥʷʪʠʝ ʩʪʨʦʙʘ, ʘ 

ʠʤʝʥʥʦ ï ʩ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʧʨʦʪʷʞʸʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʦʞʜʝʩʪʚʠʪʴ ʩ ʪʦʯʢʦʡ. ʉʪʨʦʙ ï ʦʙʣʘʩʪʴ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ 

ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʦʯʢʫ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʫʶ ʟʘʪʝʤ ʩ ʠʟʤʝʨʝʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʦʙʲʝʢʪʘ. ʇʨʦʮʝʜʫʨʘ ʪʘʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʩʪʨʦʙʠʨʦʚʘʥʠʝʤ. ʈʘʟʤʝʨ 

ʩʪʨʦʙʘ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʝʜʠʥʠʮʘʭ (ʥʘʧʨʠʤʝʨ, ʚ ʝʜʠʥʠʮʘʭ ʜʣʠʥʳ), 

ʥʘʟʳʚʘʝʪʩʷ ʰʠʨʠʥʦʡ ʩʪʨʦʙʘ. ʉʪʨʦʙʠʨʦʚʘʥʠʝ ʚ ʩʚʦʸʤ ʧʨʦʩʪʝʡʰʝʤ ʚʘʨʠʘʥʪʝ ʦʙʳʯʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʠʝ çʮʝʥʪʨʘ ʤʘʩʩè ʘʤʧʣʠʪʫʜ ʦʪʨʘʞʸʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚ 
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ʦʙʣʘʩʪʠ ʩʪʨʦʙʘ (çʮʝʥʪʨʘ ʤʘʩʩè ʩʪʨʦʙʘ). ɺ ʨʷʜʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦʜʭʦʜʳ.  

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʮʝʜʫʨ ʦʙʥʘʨʫʞʝʥʠʷ, ʟʘʭʚʘʪʘ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ï 

ʬʦʨʤʘʣʠʟʘʮʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʌʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʢʘʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʧʨʦʮʝʜʫʨ 

ʦʮʝʥʠʚʘʥʠʷ. ʀʤʝʥʥʦ ʧʦʩʣʝʜʥʝʝ ʧʨʠʥʷʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɼʉ. ɻʣʘʚʥʦʝ ʥʘʟʥʘʯʝʥʠʷ 

ʧʨʦʮʝʜʫʨ ʦʮʝʥʠʚʘʥʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʝʜʦʩʪʫʧʥʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʠʟʤʝʨʝʥʠʶ. ɽʩʣʠ ʠʤʝʪʴ ʚ ʚʠʜʫ ʟʘʜʘʯʠ, ʚʦʟʣʘʛʘʝʤʳʝ ʥʘ ʉʋɼʉ, 

ʪʦ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ, ʩʢʦʨʦʩʪʠ, ʫʩʢʦʨʝʥʠʷ ʠ, 

ʚʦʟʤʦʞʥʦ, ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ 

ʥʘʙʣʶʜʘʝʤʳʭ ʩʠʩʪʝʤʦʡ ʦʙʲʝʢʪʦʚ. ɺ ʨʘʤʢʘʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʠ ʪʘʢʦʛʦ ʨʦʜʘ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʦʙʨʘʪʥʳʝ ʟʘʜʘʯʠ ʜʠʥʘʤʠʢʠ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. 

ʇʨʦʮʝʜʫʨʳ ʦʮʝʥʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʜʣʷ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʉʋɼʉ (ʥʘʧʨʠʤʝʨ, ʈʃʉ ʠ 

ʪʨʘʥʩʧʦʥʜʝʨʦʚ ɸʀʉ). 

ʈʝʛʫʣʷʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘʯʘʣʠʩʴ ʚ ʢʦʥʮʝ 1950 ʛʦʜʦʚ, ʢʦʛʜʘ ʨʝʟʢʦ ʚʳʨʦʩʣʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʫʜʦʭʦʜʩʪʚʘ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʥʘʫʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʦʚʦʞʜʝʥʠʷ ʩʣʦʞʠʣʘʩʴ ʫʩʪʦʡʯʠʚʘʷ 

ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ [118, 235]. ʊʘʢ, ʫʧʨʘʚʣʷʝʤʦʝ ʩʫʜʥʦ ï ʵʪʦ ʩʫʜʥʦ, 

ʥʘʭʦʜʷʱʝʝʩʷ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ (ʥʘʧʨʠʤʝʨ, ʩʦʙʩʪʚʝʥʥʦʝ ʩʫʜʥʦ). ʇʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʪʘʣʴʥʳʤ ʩʫʜʘʤ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ ʩʫʜʥʦ-ʮʝʣʴ. ɺʩʝ ʦʙʲʝʢʪʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʘʢʚʘʪʦʨʠʠ, ʢʨʦʤʝ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ (ʢʘʢ ʩʫʜʘ, ʪʘʢ ʠ ʥʝ 

ʷʚʣʷʶʱʠʝʩʷ ʩʫʜʘʤʠ - ʥʘʧʨʠʤʝʨ, ʙʝʨʝʛʦʚʘʷ ʣʠʥʠʷ), ʥʘʟʳʚʘʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. 

ʉʪʘʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ï ʧʦʢʦʷʱʠʝʩʷ ʦʙʲʝʢʪʳ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ï 

ʜʚʠʞʫʱʠʝʩʷ ʩʫʜʘ, ʤʝʥʷʶʱʠʝ ʩʢʦʨʦʩʪʴ ʠʣʠ ʢʫʨʩ. ʇʦʜ ʫʯʸʪʦʤ ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʧʦʥʠʤʘʝʪʩʷ ʫʯʸʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʠʣʳ ʚʝʪʨʘ ʠʣʠ ʪʝʯʝʥʠʷ. ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ 
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ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʷʶʪ 

ʦʧʪʠʤʠʟʠʨʫʶʱʠʝ ʤʝʪʦʜʳ ï ʵʪʦ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʦʧʪʠʤʠʟʠʨʫʶʱʠʝ 

ʧʨʦʮʝʜʫʨʳ, ʥʘʧʨʠʤʝʨ, ʚʳʯʠʩʣʝʥʠʝ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ, ʪʨʘʝʢʪʦʨʠʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʥʝʚʨʦʚ ʠ ʪ.ʧ. ʆʛʨʘʥʠʯʝʥʥʳʝ ʚʦʜʳ ï ʵʪʦ ʘʢʚʘʪʦʨʠʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʝʡ (ʥʘʧʨʠʤʝʨ, ʙʫʭʪʳ, ʧʨʦʣʠʚʳ). ɼʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ ï ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʜʚʠʞʝʥʠʷ ʚ ʞʠʜʢʦʡ 

ʩʨʝʜʝ.  

ʄʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʜʝʣʷʪʩʷ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: 

¶ ʤʝʪʦʜʳ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ 

ʩʫʜʦʚ (ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ);  

¶ ʤʝʪʦʜʳ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʜʣʷ ʫʭʦʜʘ ʩʫʜʥʘ ʦʪ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ 

(ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ);  

¶ ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ.  

ɿʘʜʘʯʘ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʨʠʩʢʘ ï ʧʨʝʜʫʧʨʝʜʠʪʴ ʩʫʜʦʚʦʜʠʪʝʣʷ ʦ ʪʦʤ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ ʠʣʠ ʩʙʣʠʞʝʥʠʷ ʩ ʥʠʤ ʥʘ 

ʥʝʜʦʧʫʩʪʠʤʦ ʤʘʣʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʄʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ 

ʜʘʶʪ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʩʫʜʦʚʦʜʠʪʝʣʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʙʝʞʘʪʴ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʄʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʩʫʜʥʘ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʪʝʢʫʱʝʡ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʨʘʩʩʯʠʪʘʪʴ ʧʣʘʥʠʨʫʝʤʫʶ ʪʨʘʝʢʪʦʨʠʶ ʩʫʜʥʘ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʚʠʞʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʥʘ ʙʝʟʦʧʘʩʥʦʡ 

ʜʠʩʪʘʥʮʠʠ ʦʪ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. ʄʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʢʣʘʜʢʠ ʢʫʨʩʘ (ʘʚʪʦʨʫʣʝʚʳʤʠ). 
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1.4 ʅʝʢʦʪʦʨʳʝ ʥʘʫʯʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 

  

1.4.1 ʆʙʟʦʨ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ 

 

ɺ ʤʝʪʦʜʘʭ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʙʘʟʦʚʳʤ ʧʦʥʷʪʠʝʤ ʷʚʣʷʝʪʩʷ 

ʪʦʯʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ (closest point of approach (CPA)). ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʧʨʠ ʙʝʟʦʧʘʩʥʦʤ ʜʚʠʞʝʥʠʠ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʫʜʘʤʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʙʦʣʴʰʝ ʥʝʢʦʪʦʨʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ʋʯʠʪʳʚʘʶʪʩʷ ʪʘʢʞʝ ʚʝʣʠʯʠʥʳ çʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ ʜʦ ʪʦʯʢʠ ʢʨʘʪʯʘʡʰʝʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚè (time of closest point of approach 

(TCPA)) ʠ çʨʘʩʩʪʦʷʥʠʝ ʜʦ ʪʦʯʢʠ ʢʨʘʪʯʘʡʰʝʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚè (distance to closest 

point of approach (DCPA)). ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʝʢʦʪʦʨʦʡ çʟʦʥʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʚʦʢʨʫʛ ʢʘʞʜʦʛʦ 

ʩʫʜʥʘ, ʥʘʟʳʚʘʝʤʦʡ ʪʘʢʞʝ çʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥè.  

ʌʫʜʟʠʠ ʠ ʊʘʥʘʢʘ [192] ʙʳʣʠ ʧʝʨʚʳʤʠ, ʢʪʦ ʚʚʸʣ ʧʦʥʷʪʠʝ çʢʦʨʘʙʝʣʴʥʳʡ 

ʜʦʤʝʥè. ʆʥʠ ʧʨʝʜʣʦʞʠʣʠ ʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ʚ ʬʦʨʤʝ ʵʣʣʠʧʩʘ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʘʭ 

ʗʧʦʥʠʠ. 

ʈʘʟʚʠʚʘʷ ʠʭ ʠʜʝʶ, ɻʫʜʚʠʥ [193] ʧʨʝʜʣʦʞʠʣʘ ʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ, 

ʨʘʟʜʝʣʸʥʥʳʡ ʥʘ ʪʨʠ ʩʝʢʪʦʨʘ. ɺ ʝʸ ʤʦʜʝʣʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʦʤʝʥ - ʦʙʣʘʩʪʴ ʚʦʢʨʫʛ 

ʩʫʜʥʘ, ʢʦʪʦʨʫʶ ʩʫʜʦʚʦʜʠʪʝʣʴ ʧʨʝʜʧʦʯʠʪʘʝʪ ʚʠʜʝʪʴ ʩʚʦʙʦʜʥʦʡ ʦʪ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. 

ʈʘʟʤʝʨʳ ʵʪʦʡ ʟʦʥʳ ʨʘʟʣʠʯʥʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʜʚʠʞʫʪʩʷ ʣʠ ʩʫʜʘ ʥʘʚʩʪʨʝʯʫ 

ʜʨʫʛ ʜʨʫʛʫ, ʩʦʚʝʨʰʘʝʪ ʣʠ ʩʫʜʥʦ ʦʙʛʦʥ ʠʣʠ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ (ʨʠʩʫʥʦʢ 3). ʈʘʜʠʫʩ 

ʩʝʢʪʦʨʦʚ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ ɻʫʜʚʠʥ ï ʵʪʦ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ CPA 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʪʨʸʭ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʜʚʠʞʝʥʠʷ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʪʘʢʠʭ 

ʬʘʢʪʦʨʦʚ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʜʣʠʥʘ ʩʫʜʥʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ 

ʠ ʪ.ʧ. ʄʝʥʴʰʠʡ ʨʘʜʠʫʩ ʣʝʚʦʛʦ ʩʝʢʪʦʨʘ ʩʚʷʟʘʥ ʩ ʧʨʘʚʠʣʘʤʠ ʄʇʇʉʉ, ʪʘʢ ʢʘʢ 

ʥʘʭʦʞʜʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʧʦ ʣʝʚʦʤʫ ʙʦʨʪʫ ʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʠ ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʩʠʪʫʘʮʠʷ, ʯʝʤ ʥʘʭʦʞʜʝʥʠʝ ʠʭ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ: ʧʨʠ ʚʩʪʨʝʯʥʦʤ ʜʚʠʞʝʥʠʠ ʩʫʜʘ 
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ʨʘʩʭʦʜʷʪʩʷ ʣʝʚʳʤʠ ʙʦʨʪʘʤʠ. ʄʘʣʳʡ ʨʘʟʤʝʨ ʢʦʨʤʦʚʦʛʦ ʩʝʢʪʦʨʘ ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʫʜʦʚʦʞʜʝʥʠʷ: ʩʫʜʦʚʦʜʠʪʝʣʴ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʫ ʩʝʙʷ ʟʘ ʢʦʨʤʦʡ.  

 

ʈʠʩʫʥʦʢ 3 - ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ɻʫʜʚʠʥ 

 

ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ɼʵʚʠʩʘ [184] ʨʘʟʚʠʚʘʝʪ ʠʜʝʶ ɻʫʜʚʠʥ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʵʣʣʠʧʩ ʩʦ ʩʤʝʱʸʥʥʳʤ ʮʝʥʪʨʦʤ, ʨʘʟʜʝʣʸʥʥʳʡ ʥʘ ʩʝʢʪʦʨʳ, ʠʤʝʶʱʠʝ ʪʦʪ ʞʝ 

ʩʤʳʩʣ, ʯʪʦ ʠ ʫ ɻʫʜʚʠʥ (ʨʠʩʫʥʦʢ 4). ʊʘʢʦʡ çʛʣʘʜʢʠʡè ʜʦʤʝʥ ʦʢʘʟʳʚʘʝʪʩʷ ʫʜʦʙʥʝʝ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ɼʵʚʠʩ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʣ 

ʢʦʥʮʝʧʮʠʶ çʘʢʪʠʚʥʦʛʦ ʜʦʤʝʥʘè - ʵʪʦ ʜʦʤʝʥ ʫʚʝʣʠʯʝʥʥʦʛʦ ʨʘʟʤʝʨʘ, ʩʣʫʞʘʱʠʡ 

ʠʥʜʠʢʘʪʦʨʦʤ ʜʣʷ ʩʫʜʦʚʦʜʠʪʝʣʷ: ʧʨʠ ʚʪʦʨʞʝʥʠʠ ʚ ʦʙʣʘʩʪʴ ʘʢʪʠʚʥʦʛʦ ʜʦʤʝʥʘ ʜʨʫʛʠʭ 

ʦʙʲʝʢʪʦʚ ʩʫʜʦʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʩʦʚʝʨʰʝʥʠʠ ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ.  

 

ʈʠʩʫʥʦʢ 4 - ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ɼʵʚʠʩʘ 
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ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ʂʦʣʜʫʵʣʣʘ [181] ʠʤʝʝʪ ʨʘʟʣʠʯʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʮʝʥʘʨʠʷ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ. ʊʘʢ, ʚ ʩʣʫʯʘʝ ʚʩʪʨʝʯʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʚ ʜʦʤʝʥʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʨʤʦʚʘʷ ʯʘʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʝʶ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ɺ ʩʣʫʯʘʝ ʦʙʛʦʥʘ ʜʦʤʝʥ ʠʤʝʝʪ ʵʣʣʠʧʩʦʠʜʘʣʴʥʫʶ 

ʬʦʨʤʫ, ʘʥʘʣʦʛʠʯʥʦ ʤʦʜʝʣʠ ʌʫʜʟʠʠ ʠ ʊʘʥʘʢʘ.  

ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ʂʦʣʣʠ [182] ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʜʦʤʝʥʘ ɼʵʚʠʩʘ. 

ʄʦʜʝʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʂʦʣʣʠ, ʙʝʨʸʪ ʥʘʯʘʣʦ ʠʟ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʳʤ ʜʚʠʞʝʥʠʝʤ ʠ ʥʘʟʚʘʥʘ çrange-to-domain over range-rate 

(RDRR)è. ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʫʜʥʘ-ʮʝʣʠ 

ʜʦ ʜʦʤʝʥʘ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ (range-to-domain) ʢ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ (range-rate). ʉʨʘʚʥʠʚʘʷ ʵʪʫ ʚʝʣʠʯʠʥʫ ʩ ʢʨʠʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʤʦʜʝʣʴ 

ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʫ ʠʣʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ 

ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʮʝʣʳʤ ʨʷʜʦʤ ʜʨʫʛʠʭ 

ʘʚʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ [183]; ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʤʦʜʝʣʴ RDRR ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʪʘʢʦʛʦ 

ʩʙʣʠʞʝʥʠʷ (ʦʙʛʦʥ ʠʣʠ ʚʩʪʨʝʯʥʦʝ ʜʚʠʞʝʥʠʝ) ʧʫʪʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʯʝʪʘ 

ʨʘʩʩʪʦʷʥʠʷ ʠ ʚʨʝʤʝʥʠ ʜʦ ʩʙʣʠʞʝʥʠʷ.  

ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ʎʟʶ [241] ï ʵʪʦ ʦʩʦʙʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʦʥʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦʢʨʫʛ ʩʫʜʥʘ, ʫʯʠʪʳʚʘʶʱʝʝ ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ 

ʩʫʜʦʚʦʜʠʪʝʣʝʤ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʠ. ɽʛʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʷʭ, ʦʙʫʯʘʝʤʳʭ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʯʘʩʪʠʯʥʦ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʥʝ ʧʨʠʙʝʛʘʷ ʧʨʠ ʵʪʦʤ ʢ ʩʣʦʞʥʳʤ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʝʸ ʦʧʠʩʘʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʦʜʦʙʨʘʥʘ ʪʘʢ, ʯʪʦʙʳ ʦʧʝʨʠʨʦʚʘʪʴ ʙʝʟʨʘʟʤʝʨʥʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʜʦʤʝʥʘ ʢ ʝʛʦ ʰʠʨʠʥʝ, 

ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʚʠʜʠʤʦʩʪʠ ʠ ʪ.ʧ. 

ʅʘʩʪʨʘʠʚʘʝʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʙʝʟʨʘʟʤʝʨʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ. 
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ʀʟ ʨʘʟʨʘʙʦʪʦʢ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ 

ʨʠʩʢʘ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ ɺ.ʄ. ɹʫʢʘʪʳʤ ʠ ʉ.ʖ. ʄʦʨʦʟʦʚʦʡ [11, 12]. ɺ 

ʵʪʦʤ ʩʧʦʩʦʙʝ ʚʳʯʠʩʣʷʶʪʩʷ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʚʳʭʦʜʘ ʜʚʫʭ ʩʙʣʠʞʘʶʱʠʭʩʷ ʩʫʜʦʚ ʥʘ 

ʦʜʥʫ ʠ ʪʫ ʞʝ ʧʘʨʘʣʣʝʣʴ, ʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʤʝʨʠʜʠʘʥ. ɽʩʣʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ 

ʤʦʤʝʥʪʘʤʠ ʚʨʝʤʝʥʠ ʦʢʘʞʝʪʩʷ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʡ, ʪʦ ʩʫʜʘ ʩʯʠʪʘʶʪʩʷ ʦʧʘʩʥʦ 

ʩʙʣʠʞʘʶʱʠʤʠʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʠʯʝʩʢʠ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʥʝʷʚʥʦ ʠʩʧʦʣʴʟʫʝʪ 

ʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ʚ ʬʦʨʤʝ ʵʣʣʠʧʩʘ.  

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʄ.ɸ. ʂʦʥʦʧʣʸʚʘ [112, 113], ʛʜʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ʚ ʬʦʨʤʝ ʵʣʣʠʧʩʘ, ʘ ʦʮʝʥʢʘ ʨʠʩʢʘ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʜʝʣʘʝʪʩʷ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʶʱʝʡ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʧʨʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ. 

ɺʩʝ ʦʧʠʩʘʥʥʳʝ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʜʦʤʝʥʦʚ ʟʘʜʘʶʪ 

ʢʨʠʪʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ CPA ʜʣʷ ʧʘʨʳ çʩʫʜʥʦ-ʩʫʜʥʦè. ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʜʚʠʞʝʥʠʷ 

ʩʫʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʳʤ ʠ 

ʨʘʚʥʦʤʝʨʥʳʤ. ɽʩʣʠ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʧʨʠʚʦʜʠʪ ʢ çʚʪʦʨʞʝʥʠʶè ʚ 

ʦʙʣʘʩʪʴ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ, ʪʦ ʩʯʠʪʘʝʪʩʷ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʠʩʢ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʠ ʩʫʜʦʚʦʜʠʪʝʣʶ ʥʫʞʥʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʥʘʯʘʣʝ ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ; 

ʧʘʨʘʤʝʪʨʳ ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ ʧʨʠ ʵʪʦʤ ʥʠʢʘʢ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ. ɺʩʝ ʤʝʪʦʜʳ ʪʘʢʞʝ 

ʩʚʦʜʷʪ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʘʢʚʘʪʦʨʠʠ ʢ ʥʘʙʦʨʫ ʧʘʨ çʩʫʜʥʦ-ʩʫʜʥʦè, ʥʝ 

ʨʝʰʘʷ ʟʘʜʘʯʫ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʩʫʜʦʚ ʚ ʮʝʣʦʤ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ çʘʢʪʠʚʥʦʛʦ ʜʦʤʝʥʘè 

ɼʵʚʠʩʘ, ʚʩʝ ʦʧʠʩʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝ ʜʘʶʪ ʧʦʣʥʦʮʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʨʘʙʦʪʳ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʜʘʭ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʯʸʪʢʦʡ ʩʠʩʪʝʤʳ ʂʦʥʦʧʣʸʚʘ 

(ʯʘʩʪʠʯʥʦ), ʚʩʝ ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʠʥʘʤʠʢʫ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʩʚʦʡʩʪʚʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʨʠʩʢʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʠʭ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʪʴ 

ʧʨʘʚʠʣʘ ʩʫʜʦʚʦʞʜʝʥʠʷ, ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʩʫʜʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʫʯʠʪʳʚʘʪʴ ʜʚʠʞʝʥʠʝ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʜʘʭ, ʫʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʫʨʩʘ ʠ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ. 
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ʊʘʙʣʠʮʘ 1 - ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʨʠʩʢʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʫʜʦʚ 

 

ʄʝʪʦʜ/ʤʦʜʝʣʴ ʄʇʇʉʉ ʂʦʣ-

ʚʦ 

ʩʫʜʦʚ 

> 2 

ʆʛʨʘʥʠʯ. 

ʚʦʜʳ 

ɼʠʥʘʤ. 

ʤʦʜʝʣʴ 

ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ 

ʀʟʤʝʥ. 

ʢʫʨʩʘ 

ʩʫʜʥʘ 

ʀʟʤʝʥ. 

ʩʢʦʨ. 

ʩʫʜʥʘ 

ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ 

ʌʫʜʟʠʠ ʠ ʊʘʥʘʢʘ 

- - - - - - 

ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ 

ɻʫʜʚʠʥʘ 

+ - - - - - 

ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ 

ɼʵʚʠʩʘ 

+ - + - - - 

ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ 

ʂʦʜʫʵʝʣʣʘ 

+ - - - - - 

ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ 

ʂʦʣʣʠ 

+ - - - - - 

ʂʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ 

ʎʟ ʁ

+ - - - - - 

çɺʨʝʤʝʥʥʦʡè 

ʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ 

ɹʫʢʘʪʦʛʦ ʠ ʄʦʨʦʟʦʚʦʡ 

- - - - - - 

ʅʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ 

ʂʦʥʦʧʣʸʚʘ 

+ - - +/- - - 

 

 

1.4.2 ʆʙʟʦʨ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ 

 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʙʳʣ ʧʨʝʜʣʦʞʝʥ 

ʂʘʣʚʝʨʪʦʤ [177]. ɹʳʣ ʧʨʝʜʣʦʞʝʥ ʤʘʥʸʚʨ ʫʢʣʦʥʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʫʜʥʦ ʜʝʣʘʝʪ 

ʧʦʚʦʨʦʪ ʥʘ ʧʨʘʚʳʡ ʙʦʨʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʣʠʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʜʚʘ ʩʫʜʥʘ 

(sight-line ʠʣʠ line-of-sight (LOS)), ʚʨʘʱʘʣʘʩʴ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʚʦ ʚʨʝʤʷ 

ʤʘʥʝʚʨʘ.  

ɼʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʚʦʟʤʦʞʥʦʛʦ ʤʘʥʝʚʨʘ ʩʫʜʥʘ ʄʠʪʨʦʬʘʥʦʚʳʤ [220] ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ 

çʠʥʜʠʢʘʪʦʨ ʩʪʦʣʢʥʦʚʝʥʠʷè - ɻ ʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʝ ʥʘ 

ʤʦʩʪʠʢʝ ʩʫʜʥʘ. ʋʩʪʨʦʡʩʪʚʦ ʪʨʝʙʦʚʘʣʦ ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʨʘʜʘʨʘ, 

ʦ ʢʦʦʨʜʠʥʘʪʘʭ, ʩʢʦʨʦʩʪʷʭ ʠ ʢʫʨʩʘʭ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʘʢʚʘʪʦʨʠʠ ʩʫʜʦʚ ʠ ʦʧʨʝʜʝʣʷʣʦ 

ʚʦʟʤʦʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʘʥʝʚʨʘ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʛʦ ʠʭ ʦʧʘʩʥʦʝ ʩʙʣʠʞʝʥʠʝ. ʕʪʠ 

ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠ ʢʫʨʩʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʩʝʢʪʦʨʘ (ʨʠʩʫʥʦʢ 5). 



40 

 

 

 

ʀʟ ʥʠʭ ʩʫʜʦʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʠʥʪʫʠʪʠʚʥʦ ʚʳʙʨʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ 

ʢʫʨʩʘ.  

ɼʞʦʥʩ [211] ʧʨʝʜʣʦʞʠʣ ʩʧʦʩʦʙ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ çʜʠʘʛʨʘʤʤ ʤʘʥʝʚʨʘè. ɼʠʘʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʣʘʩʪʠ 

ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʚʦʟʤʦʞʥʳʭ ʤʘʥʝʚʨʦʚ ʚʩʪʨʝʯʥʦʛʦ ʩʫʜʥʘ-ʮʝʣʠ. 

ʎʝʣʴʶ ʜʠʘʛʨʘʤʤʳ ʙʳʣʦ ʧʦʢʘʟʘʪʴ ʦʙʣʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ, ʚʝʜʫʱʠʭ ʢ 

ʦʧʘʩʥʦʤʫ ʩʙʣʠʞʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʫʜʘʤʠ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʂʘʢ ʠ ʤʝʪʦʜ 

ʄʠʪʨʦʬʘʥʦʚʘ, ʤʝʪʦʜ ɼʞʦʥʩʘ ʣʠʰʴ ʦʙʦʟʥʘʯʘʝʪ ʧʘʨʘʤʝʪʨʳ ʦʧʘʩʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʥʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ 

(ʦʧʪʠʤʘʣʴʥʦʛʦ) ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 5 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʠʥʜʠʢʘʪʦʨʘ ʄʠʪʨʦʬʘʥʦʚʘ. ɿʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʘʩʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʢʦʨʦʩʪʠ ʠ ʢʫʨʩʘ ʩʫʜʥʘ. ʉʫʜʦʚʦʜʠʪʝʣʴ ʚʳʙʠʨʘʝʪ ʧʦʜʭʦʜʷʱʠʝ 

ʩʢʦʨʦʩʪʴ ʠ ʢʫʨʩ ʠʟ ʥʝ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ 

  

ʄʝʨʮʝʤ ʠ ʂʘʨʤʘʢʘʨʦʤ [218] ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʘʥʘʣʠʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʷʚʰʝʡ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʜʠʩʪʘʥʮʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʄʦʜʝʣʴ ʫʯʠʪʳʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʩʫʜʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʠʭ ʜʚʠʞʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʭ 
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ʤʘʥʝʚʨʝʥʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʜʚʠʞʝʥʠʝ ʩʫʜʦʚ ʩʯʠʪʘʝʪʩʷ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʤ: ʤʦʜʝʣʴ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ʠ ʚʣʠʷʥʠʷ ʥʘ ʩʫʜʥʦ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ.  

ɼʦ 1980 ʛʦʜʘ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʨʘʩʧʦʣʘʛʘʚʰʠʝʩʷ ʥʘ ʤʦʩʪʠʢʝ ʩʫʜʥʘ, 

ʨʝʰʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʟʘʜʘʯʫ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʝʱʸ ʥʝ ʦʩʦʟʥʘʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʀʜʝʠ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʩʜʝʨʞʘʥʥʦ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʥʘʜʸʞʥʦʩʪʠ 

ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʢʦʤʧʴʶʪʝʨʦʚ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʜʦʚʦʜʠʪʝʣʠ 

ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʤʥʝʥʠʷ, ʯʪʦ ʟʥʘʥʠʷ ʠ ʦʧʳʪ ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʛʦʨʘʟʜʦ ʚʘʞʥʝʝ, ʯʝʤ 

ʬʦʨʤʘʣʴʥʳʝ ʨʘʩʯʝʪʳ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [173]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 

ʥʘʯʘʣʝ 1980 ʛʦʜʦʚ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʕɺʄ. 

ʂʵʥʝʣʣ [178] ʦʧʠʩʘʣ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʜʚʫʭ ʩʫʜʦʚ ʧʫʪʝʤ ʩʚʝʜʝʥʠʷ ʝʸ ʢ ʟʘʜʘʯʝ ʦʜʥʦʵʪʘʧʥʦʡ ʢʦʦʧʝʨʘʪʠʚʥʦʡ 

ʠʛʨʳ ʩ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʤʘʢʩʠʤʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʚʝʣʠʯʠʥʝ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʦʧʘʩʥʦʛʦ ʢʫʨʩʘ. ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʬʫʥʢʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʞʜʦʛʦ 

ʚʦʟʤʦʞʥʦʛʦ ʩʮʝʥʘʨʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ, ʚ ʤʘʪʨʠʮʝ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠʩʢʘʣʠʩʴ 

ʣʠʰʴ ʪʝ ʩʮʝʥʘʨʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʚʦʜʠʣʠ ʢ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ. ʆʧʘʩʥʦʡ ʩʠʪʫʘʮʠʝʡ 

ʩʯʠʪʘʣʘʩʴ ʪʘʢʘʷ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʣʠʥʠʠ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʜʚʘ ʩʫʜʥʘ (LOS). ʄʦʜʝʣʴ ʟʘʜʘʯʠ ʫʯʠʪʳʚʘʣʘ ʪʨʝʙʦʚʘʥʠʷ ʄʇʇʉʉ, 

ʚʳʜʝʣʷʷ ʚ ʤʘʪʨʠʮʝ ʩʮʝʥʘʨʠʝʚ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɼʝʛʨʵ ʠ ʃʝʬʝʚʨ [185] ʧʨʝʜʣʦʞʠʣʠ ʩʠʩʪʝʤʫ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ çʦʙʣʘʩʪʴ ʤʘʥʝʚʨʘè (room-to-manoeuvre), ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʪʘʢ ʠ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʝhʥʠʷ ʦ ʩʦʚʝʨʰʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ. ʇʨʠʥʮʠʧ çʦʙʣʘʩʪʴ 

ʤʘʥʝʚʨʘè ʦʩʥʦʚʘʥ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙʣʘʩʪʠ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ 

ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʜʣʷ ʩʣʫʯʘʝʚ ʦʧʘʩʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʨʠʩʫʥʦʢ 6). 

ɸʚʪʦʨʳ ʦʩʦʙʝʥʥʦ ʧʦʜʯʝʨʢʠʚʘʣʠ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʤʠ ʤʦʜʝʣʴ ʧʨʠʛʦʜʥʘ ʜʣʷ 
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ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʦʜʝʣʴ 

ʥʠʢʘʢ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʄʇʇʉʉ ʠ ʧʦʟʚʦʣʷʝʪ ʣʠʰʴ 

ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʥʝ ʨʝʰʘʷ ʟʘʜʘʯʫ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʜʣʷ ʨʘʩʭʦʞʜʝʥʠʷ ʩʫʜʦʚ.  

 

ʈʠʩʫʥʦʢ 6 - ʀʜʝʷ çʦʙʣʘʩʪʠ ʤʘʥʝʚʨʘè ɼʝʛʨʵ ʠ ʃʝʬʝʚʨʘ. A ï ʫʧʨʘʚʣʷʝʤʦʝ ʩʫʜʥʦ, B ï ʩʫʜʥʦ-ʮʝʣʴ. 

AV  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ, BV  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ-ʮʝʣʠ. ɺʠʜʥʦ, ʯʪʦ AV  

ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʘʩʥʦʡ (ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ) ʟʦʥʝ. V  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʙʝʟʦʧʘʩʥʦʤʫ ʜʚʠʞʝʥʠʶ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʢʫʨʩʘ. CV  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʝʟʦʧʘʩʥʦʤʫ ʜʚʠʞʝʥʠʶ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ, ʢʦʛʜʘ ʠʟʤʝʥʷʶʪʩʷ ʠ ʩʢʦʨʦʩʪʴ, ʠ 

ʢʫʨʩ. C  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʝʟʦʧʘʩʥʦʤʫ ʜʚʠʞʝʥʠʶ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ, 

ʢʦʛʜʘ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʢʫʨʩ 

 

ɼʦʫʚ [190] ʨʘʟʨʘʙʦʪʘʣ ʩʠʩʪʝʤʫ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ ʂʦʣʣʠ. RDDR ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʩʫʜʥʦ ʜʦʣʞʥʦ ʠʟʤʝʥʠʪʴ ʢʫʨʩ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʩʪʦʣʢʥʦʚʝʥʠʷ, ʘ, ʪʘʢʞʝ, ʧʘʨʘʤʝʪʨʦʚ ʤʘʥʸʚʨʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʩʪʦʣʢʥʦʚʝʥʠʷ. ʄʘʥʝʚʨ ʥʘʯʠʥʘʝʪʩʷ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ çʚʪʦʨʞʝʥʠʝè ʜʨʫʛʦʛʦ ʦʙʲʝʢʪʘ 

ʚ ʦʙʣʘʩʪʴ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ, ʧʘʨʘʤʝʪʨʳ ʤʘʥʸʚʨʘ ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ. ʄʘʥʸʚʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʜʨʫʛʦʡ ʦʙʲʝʢʪ ʥʝ ʚʳʡʜʝʪ 

ʠʟ ʦʙʣʘʩʪʠ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ, ʧʦʩʣʝ ʯʝʛʦ ʩʫʜʥʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʠʩʭʦʜʥʳʡ ʢʫʨʩ. 

ɺ ʩʣʫʯʘʝ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʘʢʚʘʪʦʨʠʠ ʤʥʦʞʝʩʪʚʘ ʩʫʜʦʚ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ 
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ʧʘʨʳ çʩʫʜʥʦ-ʩʫʜʥʦè ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʢʘʞʜʦʡ ʧʘʨʳ. ɿʘ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʚʨʝʤʷ TCPA. ʅʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ 

ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʫʢʣʦʥʝʥʠʷ ʜʣʷ ʦʜʥʦʡ ʧʘʨʳ ʩʫʜʦʚ ʤʝʪʦʜ 

ʥʠʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪ ʥʘʣʠʯʠʝ ʥʘ ʘʢʚʘʪʦʨʠʠ ʜʨʫʛʠʭ ʩʫʜʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 

ʧʨʠʯʠʥʦʡ ʜʣʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ, ʥʘʧʨʠʤʝʨ, ʧʦʧʘʜʘʥʠʷ ʩʫʜʥʘ ʚ 

çʥʘʚʠʛʘʮʠʦʥʥʫʶ ʣʦʚʫʰʢʫè. ʄʝʪʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ 

ʨʘʩʭʦʞʜʝʥʠʷ ʩʫʜʦʚ.  

ɼʞʝʡʤʩ [210] ʧʨʝʜʣʦʞʠʣ ʥʝʯʸʪʢʫʶ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩʫʜʦʚ. ɺʦʟʤʦʞʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʫʜʘʤʠ ʠ ʠʭ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʅʝʯʸʪʢʘʷ ʩʠʩʪʝʤʘ 

ʨʘʙʦʪʘʝʪ ʜʣʷ ʩʣʫʯʘʷ ʜʚʫʭ ʩʫʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʠ ʫʯʠʪʳʚʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷ ʄʇʇʉʉ, ʦʜʥʘʢʦ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʝ 

ʦʧʪʠʤʠʟʠʨʫʝʪ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ.  

ʉʤʠʪʦʥ ʠ ʂʦʵʥʝʥ [229] ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʯʸʪʢʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ. ʇʨʘʚʠʣʘ ʠʭ ʩʠʩʪʝʤʳ ʦʩʥʦʚʘʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ 

ʄʇʇʉʉ. ʉʠʩʪʝʤʘ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ: ʪʠʧ 

ʜʚʠʞʝʥʠʷ ʧʘʨʳ çʩʫʜʥʦ-ʩʫʜʥʦè (ʪʦ ʝʩʪʴ ʚʩʪʨʝʯʥʦʝ, ʜʦʛʦʥʷʶʱʝʝ, ʧʝʨʝʩʝʢʘʶʱʝʝʩʷ ʠ 

ʪ.ʧ.) ʠ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʝʣʠʯʠʥʘʭ CPA, TCPA ʠ 

ʨʘʩʩʪʦʷʥʠʠ. ɸʚʪʦʨʳ ʚʟʷʣʠ ʧʨʠ ʵʪʦʤ ʟʘ ʦʩʥʦʚʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ 

ɼʵʚʠʩʘ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʥʝʚʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ (ʧʨʦʛʥʦʟʘ) ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ 

ʚʧʝʨʝʜ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʢʫʨʩʘ ʩ ʜʠʩʢʨʝʪʦʤ 10 ʛʨʘʜʫʩʦʚ. ɺ ʩʣʫʯʘʝ 

ʤʥʦʞʝʩʪʚʘ ʩʫʜʦʚ ʩʠʩʪʝʤʘ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ çʩʫʜʥʦ-ʩʫʜʥʦè ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ. 

ʇʝʪʝʨʩʝʥ [224] ʧʨʝʜʣʦʞʠʣ ʝʱʸ ʦʜʠʥ ʚʘʨʠʘʥʪ ʠʥʜʠʢʘʪʦʨʘ ʩʪʦʣʢʥʦʚʝʥʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʘʥʘʣʠʟʝ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. ʀʥʜʠʢʘʪʦʨ 

ʨʘʩʩʯʠʪʳʚʘʝʪ çʣʠʥʠʶ ʦʧʘʩʥʦʩʪʠ ʩʪʦʣʢʥʦʚʝʥʠʷè (collision danger line (CDL)) ʠ 

çʦʙʣʘʩʪʴ ʦʧʘʩʥʦʩʪʠ ʩʪʦʣʢʥʦʚʝʥʠʷè (collision danger sector (CDS)). ɽʩʣʠ ʜʚʠʞʝʥʠʝ 
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ʩʫʜʥʘ ʪʘʢʦʚʦ, ʯʪʦ ʢʦʥʝʮ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʣʝʞʠʪ ʥʘ çʣʠʥʠʠ ʦʧʘʩʥʦʩʪʠ 

ʩʪʦʣʢʥʦʚʝʥʠʷè, ʪʦ ʵʪʦ ʜʚʠʞʝʥʠʝ ʚʝʜʸʪ ʢ ʦʧʘʩʥʦʩʪʠ. ʉʫʜʦʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ 

ʤʘʥʝʚʨʠʨʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʦʥʝʮ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʥʝ ʧʦʧʘʜʘʣ ʥʘ ʵʪʫ 

ʣʠʥʠʶ (ʨʠʩʫʥʦʢ 7).  

 

ʈʠʩʫʥʦʢ 7 - ʀʣʣʶʩʪʨʘʮʠʷ çʣʠʥʠʠ ʦʧʘʩʥʦʩʪʠ ʩʪʦʣʢʥʦʚʝʥʠʷè ʇʝʪʝʨʩʝʥʘ. ʂʦʥʝʮ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʥʝ ʜʦʣʞʝʥ ʣʝʞʘʪʴ ʥʘ ʣʠʥʠʠ CDL 

 

çʆʙʣʘʩʪʴ ʦʧʘʩʥʦʩʪʠ ʩʪʦʣʢʥʦʚʝʥʠʷè ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʝʪ ʟʥʘʯʝʥʠʝ CPA, 

ʩʫʜʦʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʤʘʥʝʚʨʠʨʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʦʥʝʮ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ 

ʥʝ ʧʦʧʘʜʘʣ ʚ ʵʪʫ ʦʙʣʘʩʪʴ (ʨʠʩʫʥʦʢ 8). ʉʠʩʪʝʤʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʫʞʠʪ ʜʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʤ ʩʪʦʣʢʥʦʚʝʥʠʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʘʥʝʚʨʘ, ʥʦ ʥʝ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʥʝʚʨʘ. ʄʝʪʦʜ 

ʥʠʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪ ʄʇʇʉʉ ʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʠʪʫʘʮʠʷʤ, ʢʦʛʜʘ ʩʫʜʦʚʦʜʠʪʝʣʴ 

ʧʨʠ ʬʦʨʤʘʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥ ʧʦʩʪʦʷʥʥʦ ʦʩʪʘʚʘʪʴʩʷ 

ʚ ʢʠʣʴʚʘʪʝʨʝ ʩʫʜʥʘ-ʮʝʣʠ ʠʣʠ ʠʜʪʠ ʧʘʨʘʣʣʝʣʴʥʦ ʝʤʫ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʣʫʯʘʝ 

ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʫʜʦʚ ʩʫʜʦʚʦʜʠʪʝʣʶ ʙʫʜʝʪ ʪʨʫʜʥʦ 

ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ. 
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ʈʠʩʫʥʦʢ 8 - ʀʣʣʶʩʪʨʘʮʠʷ çʦʙʣʘʩʪʠ ʦʧʘʩʥʦʩʪʠ ʩʪʦʣʢʥʦʚʝʥʠʷè ʇʝʪʝʨʩʝʥʘ. ʂʦʥʝʮ ʚʝʢʪʦʨʘ 

ʩʢʦʨʦʩʪʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʥʝ ʜʦʣʞʝʥ ʣʝʞʘʪʴ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ CDS 

 

ʋʠʣʩʦʥ [238] ʧʨʝʜʣʦʞʠʣ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ ʩʫʜʥʘ, 

ʧʦʭʦʞʠʡ ʥʘ ʪʦʪ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʥʘʚʝʜʝʥʠʷ ʪʦʨʧʝʜ ʠ 

ʨʘʢʝʪ: ʥʫʞʥʦ ʩʦʚʤʝʩʪʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʩʫʜʘ (LOC), ʯʪʦ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ 

ʩʪʦʣʢʥʦʚʝʥʠʷ (ʨʠʩʫʥʦʢ 9). ʋʩʣʦʚʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʘʢ: ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ çʢʦʨʘʙʝʣʴʥʳʤʠ ʜʦʤʝʥʘʤʠè ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ; 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʙʣʠʟʢʦ ʢ ʥʘʧʨʘʚʣʝʥʠʶ 

ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʩʫʜʘ (LOC); ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʝʢʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʙʣʠʟʢʘ ʢ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʥʠʠ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʩʫʜʘ (LOC). ʉʧʦʩʦʙ ʩʣʠʰʢʦʤ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦ ʦʧʠʩʳʚʘʝʪ ʜʚʠʞʝʥʠʝ 

ʩʫʜʦʚ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʤʥʦʞʝʩʪʚʘ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʧʨʘʚʠʣ ʄʇʇʉʉ, ʘ, ʪʘʢʞʝ, 

ʧʨʝʜʣʘʛʘʝʪ ʫʧʨʘʚʣʷʪʴ ʜʚʠʞʝʥʠʝʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʥʝʥʠʷ ʢʫʨʩʘ, ʯʪʦ 

ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʥʘ ʧʨʘʢʪʠʢʝ. 
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ʈʠʩʫʥʦʢ 9 - ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʚʫʭ ʩʫʜʦʚ ʋʠʣʩʦʥʘ [238]. 

ʇʦʢʘʟʘʥʳ ʢʫʨʩʳ ʠ ʩʢʦʨʦʩʪʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʠ ʩʫʜʥʘ ʮʝʣʠ, ʘ, ʪʘʢʞʝ, ʣʠʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ 

ʩʫʜʘ (LOS) ʠ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʸ ʠʟʤʝʥʝʥʠʝ 

 

ʀʟ ʨʘʟʨʘʙʦʪʦʢ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʧʦʩʦʙ, ʧʨʝʜʣʦʞʝʥʥʳʡ ɸ.ʇ. 

ʅʳʨʢʦʚʳʤ ʠ ʇ.ɺ. ɺʠʢʫʣʠʥʳʤ [139]. ʉʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʩʪʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ 

ʢʠʥʝʤʘʪʠʢʝ ʜʚʠʞʝʥʠʷ ʠ ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ, 

ʧʦʩʪʘʚʣʷʝʤʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ (ɸʀʉ). 

 ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʧʦʩʦʙ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 

ʢʦʣʣʝʢʪʠʚʦʤ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʈ. ɿʣʘʧʯʠʥʩʢʦʛʦ [233]. ɺʟʷʚ ʟʘ ʦʩʥʦʚʫ ʠʜʝʶ ʦʙʣʘʩʪʠ 

ʤʘʥʸʚʨʘ ɼʝʛʨʝ ʠ ʃʝʬʝʚʨʘ, ʘʚʪʦʨʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʣʠ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ 

ʦʧʘʩʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʤ ʠʣʠ ʠʥʳʤ ʢʫʨʩʘʤ ʠ ʩʢʦʨʦʩʪʷʤ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʩʫʜʥʘ. ɻʨʘʜʘʮʠʷ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʤʝʨʘʤʠ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ 

ʠ ʧʨʘʚʠʣʘʤʠ ʩʫʜʦʭʦʜʩʪʚʘ ʄʇʇʉʉ (ʩʧʦʩʦʙ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʨʦʙʥʝʝ ʚ ʛʣʘʚʝ 5 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ). 

ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʟʜʝʩʴ ʧʦʜʭʦʜʳ ʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩʫʜʦʚ 

ʦʙʣʘʜʘʶʪ ʪʘʢʠʤʠ ʦʙʱʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʢʘʢ ʥʝʧʦʣʥʦʪʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʜʘʭ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʩʣʦʞʥʦʡ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 - ʄʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʫʜʦʚ 

 

ʄʝʪʦʜ/ʤʦʜʝʣʴ ʄʇʇʉʉ ʂʦʣ-

ʚʦ 

ʩʫʜʦʚ 

> 2 

ʆʛʨʘʥʠʯ. 

ʚʦʜʳ 

ɼʠʥʘʤ. 

ʤʦʜʝʣʴ 

ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ 

ʀʟʤʝʥ. 

ʢʫʨʩʘ 

ʩʫʜʥʘ 

ʀʟʤʝʥ. 

ʩʢʦʨ. 

ʩʫʜʥʘ 

ʉʧʦʩʦʙ ʂʘʣʚʝʨʪʘ - - - - + - 

ʀʥʜʠʢʘʪʦʨ 

ʄʠʪʨʦʬʘʥʦʚʘ 

- - - - + + 

ɼʠʘʛʨʘʤʤʘ ʤʘʥʝʚʨʘ 

ɼʞʦʥʩʘ 

- - - - + + 

ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʄʝʨʮʘ ʠ 

ʂʘʨʤʘʢʘʨʘ 

- - - - + + 

ʄʘʪʨʠʮʘ ʩʮʝʥʘʨʠʝʚ 

ʂʵʥʝʣʣʘ 

+ - - - + + 

ʆʙʣʘʩʪʴ ʤʘʥʝʚʨʘ ɼʝʛʨʵ 

ʠ ʃʝʬʝʚʨʘ 

- - - - + + 

ʉʠʩʪʝʤʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʩʪʦʣʢʥʦʚʝʥʠʡ ɼʦʫʚʘ 

- - - - + - 

ʅʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ 

ɼʞʝʡʤʩʘ 

+ - - - + - 

ʕʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ 

ʉʤʠʪʦʥʘ ʠ ʂʦʵʥʝʥʘ 

+ +/- - - + - 

ʀʥʜʠʢʘʪʦʨ 

ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʇʝʜʝʨʩʝʥʘ 

- +/- - - + + 

ʄʝʪʦʜ ʋʠʣʩʦʥʘ - - - - + - 

ʉʧʦʩʦʙ ʅʳʨʢʦʚʘ ʠ 

ɺʠʢʫʣʠʥʘ 

+ - - - + - 

ʉʧʦʩʦʙ ɿʣʘʧʯʠʥʩʢʦʛʦ + - - - + + 

 

 

1.4.3 ʆʙʟʦʨ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ 

 

ʀʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʠ ʵʚʨʠʩʪʠʯʝʩʢʠʝ. 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ (ʠʣʠ ʪʦʯʥʳʝ) ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʪʦʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʷʭ ʠ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ. ʕʚʨʠʩʪʠʯʝʩʢʠʝ 
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ʤʝʪʦʜʳ ʠʱʫʪ ʨʝʰʝʥʠʝ ʚʥʫʪʨʠ ʥʝʢʦʪʦʨʦʛʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʟʤʦʞʥʳʭ 

ʧʨʠʝʤʣʝʤʳʭ ʨʝʰʝʥʠʡ. ʍʦʪʷ ʥʘʡʜʝʥʥʦʝ ʠʤʠ ʨʝʰʝʥʠʝ ʬʦʨʤʘʣʴʥʦ ʤʦʞʝʪ ʥʝ ʷʚʣʷʪʴʩʷ 

ʥʘʠʣʫʯʰʠʤ (ʛʣʦʙʘʣʴʥʳʤ ʵʢʩʪʨʝʤʫʤʦʤ), ʦʥʦ ʚʧʦʣʥʝ ʧʨʠʛʦʜʥʦ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʧʨʘʢʪʠʢʠ ʩʫʜʦʚʦʞʜʝʥʠʷ. 

ʀʠʜʟʠʤʘ ʠ ʍʘʛʠʚʘʨʘ [208] ʨʘʟʨʘʙʦʪʘʣʠ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝʤ ʩʫʜʥʘ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ 

ʩʧʝʮʠʘʣʴʥʫʶ ʙʘʟʫ ʟʥʘʥʠʡ. ʉʠʩʪʝʤʘ ʙʳʣʘ ʩʧʦʩʦʙʥʘ ʨʘʙʦʪʘʪʴ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦ: 

ʦʮʝʥʠʚʘʪʴ ʨʠʩʢ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʫʢʣʦʥʝʥʠʷ ʠ 

ʫʧʨʘʚʣʷʪʴ ʤʘʥʝʚʨʦʤ ʩʫʜʥʘ. ɺʳʙʦʨ ʙʝʟʦʧʘʩʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʫʜʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʸʤ ʧʦʠʩʢʘ ʩʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʜʚʠʞʝʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ (ʮʝʣʝʚʘʷ 

ʬʫʥʢʮʠʷ) ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ ʜʚʠʞʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʙʘʟʝ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

¶ ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ (ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʢʨʫʞʥʦʩʪʴ ʟʘʜʘʥʥʦʛʦ ʨʘʜʠʫʩʘ); 

¶ ʜʣʠʥʘ ʚʳʙʨʘʥʥʦʛʦ ʧʫʪʠ (ʥʘʠʣʫʯʰʠʡ ʧʫʪʴ ï ʢʨʘʪʯʘʡʰʠʡ); 

¶ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʢʫʨʩʘ (ʥʘʠʣʫʯʰʠʡ ʧʫʪʴ ï ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʢʫʨʩʘ); 

¶ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʘʚʠʣʘʤ ʄʇʇʉʉ (ʙʨʘʣʠʩʴ ʠʟ ʙʘʟʳ ʟʥʘʥʠʡ). 

ʉʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʠʪʝʨʘʪʠʚʥʦ, ʩ 10 ʩʝʢʫʥʜʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, ʦʙʨʘʙʘʪʳʚʘʷ ʮʝʣʠ 

ʚ ʧʦʨʷʜʢʝ ʧʨʠʦʨʠʪʝʪʘ (ʩʥʘʯʘʣʘ ï ʩʘʤʳʝ ʦʧʘʩʥʳʝ, ʧʦʪʦʤ ï ʤʝʥʝʝ ʦʧʘʩʥʳʝ). 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʩʫʜʘ-ʮʝʣʠ ʪʘʢʞʝ 

ʩʪʘʨʘʶʪʩʷ ʧʨʠʜʘʪʴ ʩʚʦʝʤʫ ʜʚʠʞʝʥʠʶ ʙʝʟʦʧʘʩʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʠʩʪʝʤʘ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ɺ ʨʘʙʦʪʘʭ ʏʫʨʢʠʥʘ [165, 180] ʦʧʠʩʘʥʳ ʥʝʧʨʝʨʳʚʥʘʷ ʠ ʜʠʩʢʨʝʪʥʘʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ ʩʫʜʥʘ ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʷ. ʅʝʧʨʝʨʳʚʥʘʷ 

ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʝ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ 

ʬʫʥʢʮʠʠ ʚʳʩʪʫʧʘʝʪ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʫʨʩʘ (ʝʸ ʥʫʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ). 

ɼʠʩʢʨʝʪʥʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʛʦ ʢʫʨʩʘ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

ʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʫʪʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ. ʅʝʧʨʝʨʳʚʥʘʷ 

ʤʦʜʝʣʴ ʠʤʝʝʪ ʯʝʨʝʩʯʫʨ ʚʳʩʦʢʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʠ ʝʸ ʥʝʣʴʟʷ 
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ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʩʣʫʯʘʷ ʥʝʩʢʦʣʴʢʠʭ ʩʫʜʦʚ. ʆʙʘ ʧʦʜʭʦʜʘ ʥʝ ʫʯʠʪʳʚʘʶʪ ʚʣʠʷʥʠʷ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ʄʠʣʴ [219] ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʟʘʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝʤ ʩʫʜʥʘ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ʢʘʢ ʟʘʜʘʯʫ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʏʝʙʳʰʝʚʘ. 

ɺ ʤʝʪʦʜʝ ʄʠʣʷ ʤʘʥʝʚʨ ʩʫʜʥʘ ʧʦʜʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 

ʚʨʝʤʷ ʜʦ ʪʦʯʢʠ ʥʘʠʙʦʣʴʰʝʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ (TCPA). ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʘ 

ʚʦʟʤʦʞʥʘ ʜʣʷ ʩʣʫʯʘʷ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʨʠ ʥʝʟʘʚʠʩʠʤʦʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʜʚʠʞʝʥʠʠ ʫʧʨʘʚʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʫʧʨʘʚʣʷʝʤʦʝ ʩʫʜʥʦ, ʘ ʩʫʜʥʦ-ʮʝʣʴ ʩʦʭʨʘʥʷʝʪ ʩʚʦʸ ʜʚʠʞʝʥʠʝ ʥʝʠʟʤʝʥʥʳʤ. 

ʇʨʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʤ ʜʚʠʞʝʥʠʠ ʩʫʜʘ ʩʦʚʝʨʰʘʶʪ ʤʘʥʝʚʨ ʟʝʨʢʘʣʴʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʯʢʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʝʨʝʜʠʥʝ ʜʠʩʪʘʥʮʠʠ ʤʝʞʜʫ ʥʠʤʠ. ʊʘʢʘʷ 

ʤʦʜʝʣʴ ʩʣʠʰʢʦʤ ʫʧʨʦʱʸʥʥʦ ʦʧʠʩʳʚʘʝʪ ʜʚʠʞʝʥʠʝ ʨʘʩʭʦʜʷʱʠʭʩʷ ʩʫʜʦʚ. 

ʀʟʚʝʩʪʝʥ ʨʝʢʫʨʩʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʍʦʥʛʘ ʠ ʜʨ. [201], ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʘʭ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ. ɸʣʛʦʨʠʪʤ ʨʝʢʫʨʩʠʚʥʦ ʨʘʩʩʯʠʪʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʫʜʥʘ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʦʙʣʘʩʪʴ 

ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʦʯʢʠ ʤʥʦʞʝʩʪʚʘ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʚʝʨʰʠʥʳ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʜʚʠʞʝʥʠʝ ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʙʝʟʦʧʘʩʥʦ (ʨʠʩʫʥʦʢ 10).  

 

 

ʈʠʩʫʥʦʢ 10 - ʀʣʣʶʩʪʨʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʍʦʥʛʘ ʠ ʜʨ. ɺʥʫʪʨʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ï ʦʙʣʘʩʪʴ ʙʝʟʦʧʘʩʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 
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ʋʧʨʘʚʣʷʝʤʦʝ ʩʫʜʥʦ ʜʚʠʞʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʩʝʨʝʜʠʥʳ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʪʨʫʜʥʦ ʧʨʠʤʝʥʠʤ ʥʘ ʧʨʘʢʪʠʢʝ, ʪʘʢ 

ʢʘʢ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʦʚ çʧʣʳʚʫʪè ʚʩʣʝʜ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʦʙʩʪʘʥʦʚʢʠ ʠ 

ʩʫʜʦʚʦʜʠʪʝʣʶ ʧʨʠʜʝʪʩʷ ʚʩʝ ʚʨʝʤʷ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʢʫʨʩ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʫʜʥʘ, ʪʦ ʝʩʪʴ 

ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ. 

ʍʚʘʥʛ [206, 207] ʨʘʟʨʘʙʦʪʘʣ ʥʝʯʝʪʢʫʶ ʩʠʩʪʝʤʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʦʮʝʥʢʠ 

ʨʠʩʢʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʠ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ.  ʉʠʩʪʝʤʘ ʧʨʠʥʠʤʘʝʪ 

ʨʝʰʝʥʠʝ, ʘʥʘʣʠʟʠʨʫʷ çʩʪʝʧʝʥʠ ʙʣʠʟʦʩʪʠè ʩʫʜʦʚ ʜʨʫʛ ʢ ʜʨʫʛʫ (ʨʠʩʫʥʦʢ 11).  

 

 

 

ʈʠʩʫʥʦʢ 11 - ʀʣʣʶʩʪʨʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʍʚʘʥʛʘ. ʈʘʩʯʝʪ ʙʝʟʦʧʘʩʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ 

ʩʣʫʯʘʝ ʥʝʧʦʜʚʠʞʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ (ʚʚʝʨʭʫ) ʠ ʜʣʷ ʩʣʫʯʘʷ ʥʝʩʢʦʣʴʢʠʭ ʜʚʠʞʫʱʠʭʩʷ ʩʫʜʦʚ (ʚʥʠʟʫ) 
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ɸʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ ʚ ʚʠʜʝ 

ʦʢʨʫʞʥʦʩʪʠ ʟʘʜʘʥʥʦʛʦ ʨʘʜʠʫʩʘ. ɺ ʩʣʫʯʘʝ ʤʥʦʞʝʩʪʚʘ ʩʫʜʦʚ ʘʣʛʦʨʠʪʤ ʜʘʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ çʩʫʜʥʦ-ʩʫʜʥʦè, ʧʨʠ ʵʪʦʤ 

ʨʝʰʝʥʠʝ ʜʣʷ ʦʜʥʦʡ ʧʘʨʳ ʥʝ ʫʯʠʪʳʚʘʝʪ ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʩʫʜʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ ʜʝʣʘʝʪ 

ʨʝʰʝʥʠʝ ʥʝ ʦʧʪʠʤʘʣʴʥʳʤ. 

ɺ ʨʘʙʦʪʝ ʃʠ ʠ ʈʠ [214] ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʘ ʥʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʘʥʘʣʠʟʝ ʟʥʘʯʝʥʠʡ TCPA ʠ DCPA. ʇʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʨʠʩʢʘ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʘʢʪʠʚʠʨʫʝʪʩʷ ʤʦʜʫʣʴ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪ ʵʢʩʧʝʨʪʥʫʶ ʙʘʟʫ ʟʥʘʥʠʡ ʦ ʚʦʟʤʦʞʥʳʭ ʤʘʥʝʚʨʘʭ ʩʫʜʥʘ, 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʫʶ ʥʘ ʦʩʥʦʚʝ ʄʇʇʉʉ. ʀʟ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʚʳʙʠʨʘʝʪʩʷ ʪʦʪ 

ʤʘʥʝʚʨ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʫʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʣʠʯʠʥ çʨʠʩʢ 

ʩʪʦʣʢʥʦʚʝʥʠʷè ʠ çʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʘʥʝʚʨʘè.  ʇʨʠ ʵʪʦʤ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ ʩʢʦʨʦʩʪʴ 

ʩʫʜʥʘ ʧʦʩʪʦʷʥʥʦʡ (ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʠʷʤ ʧʨʘʢʪʠʢʠ) ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ʏʘʥʛ [179] ʧʨʝʜʣʦʞʠʣ ʤʦʜʝʣʴ ʚʳʯʠʩʣʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʦʙʭʦʜʘ ʣʘʙʠʨʠʥʪʘ (ʨʠʩʫʥʦʢ 12). ʀʩʧʦʣʴʟʫʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ ʚ ʚʠʜʝ ʦʢʨʫʞʥʦʩʪʠ ʠʣʠ ʜʨʫʛʦʡ ʬʠʛʫʨʳ, 

ʘʣʛʦʨʠʪʤ ʩʪʨʦʠʪ ʜʠʘʛʨʘʤʤʫ ʧʨʝʧʷʪʩʪʚʠʡ ʚ ʚʠʜʝ ʷʯʝʝʢ (ʨʠʩʫʥʦʢ 13). 

 

 

ʈʠʩʫʥʦʢ 12 - ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʦʙʭʦʜʘ ʣʘʙʠʨʠʥʪʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʤʦʜʝʣʠ ʏʘʥʛʘ. ʏʝʨʥʳʤʠ 

ʢʚʘʜʨʘʪʘʤʠ ʧʦʤʝʯʝʥʳ çʟʘʧʨʝʱʸʥʥʳʝè ʦʙʣʘʩʪʠ 
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ʈʠʩʫʥʦʢ 13 - ʉʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʜʦʤʝʥʦʚ ʌʫʜʟʠʠ ʠ ʊʘʥʘʢʘ (ʚʚʝʨʭʫ) ʠ ɻʫʜʚʠʥ 

(ʚʥʠʟʫ) ʚ ʤʦʜʝʣʠ ʏʘʥʛʘ 

 

ɺ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʦʜʥʦʡ ʷʯʝʡʢʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʦʜʥʦ ʩʫʜʥʦ. 

ʇʨʠ ʵʪʦʤ ʜʚʠʞʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʠ ʩʫʜʥʘ ʮʝʣʠ ʵʢʩʪʨʘʧʦʣʠʨʫʝʪʩʷ ʚʧʝʨʸʜ ʩ 

ʫʯʝʪʦʤ ʩʢʦʨʦʩʪʝʡ ʠʭ ʜʚʠʞʝʥʠʷ. ɽʩʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʷʯʝʡʢʘ ʜʠʘʛʨʘʤʤʳ ʧʨʝʧʷʪʩʪʚʠʡ, 

ʢʫʜʘ çʭʦʯʝʪ ʚʩʪʘʪʴè ʫʧʨʘʚʣʷʝʤʦʝ ʩʫʜʥʦ ʫʞʝ ʟʘʥʷʪʘ ʩʫʜʥʦʤ-ʮʝʣʴʶ, ʪʦ ʦʥʘ 

ʧʦʤʝʯʘʝʪʩʷ ʢʘʢ ʟʘʧʨʝʱʸʥʥʘʷ ʟʦʥʘ. ɿʘʪʝʤ ʘʣʛʦʨʠʪʤ ʦʙʭʦʜʘ ʣʘʙʠʨʠʥʪʘ ʠʱʝʪ ʚ ʥʝʤ 

ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʠ ʥʘʧʨʘʚʣʷʝʪ ʧʦ ʥʝʤʫ ʩʫʜʥʦ. ʍʦʪʷ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ 

ʜʣʷ ʩʠʪʫʘʮʠʠ ʩ ʤʥʦʞʝʩʪʚʦʤ ʩʫʜʦʚ, ʦʥ ʥʝ ʫʯʠʪʳʚʘʝʪ ʧʨʘʚʠʣʘ ʄʇʇʉʉ ʠ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ʃʠ ʠ ʂʠʤ [215] ʨʘʟʨʘʙʦʪʘʣʠ ʩʠʩʪʝʤʫ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ, 

ʨʘʙʦʪʘʶʱʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʪʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ, ʫʯʠʪʳʚʘʶʱʝʡ ʄʇʇʉʉ. 
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ʀʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤʳ, ʧʦʢʘʟʳʚʘʶʱʝʡ ʨʠʩʢ 

ʩʪʦʣʢʥʦʚʝʥʠʷ, ʩʦʦʪʥʝʩʝʥʥʳʡ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʢʫʨʩʦʤ ʜʚʠʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ 

(ʨʠʩʫʥʦʢ 14). ʅʘ ʛʠʩʪʦʛʨʘʤʤʝ ʚʳʜʝʣʷʶʪʩʷ ʟʘʧʨʝʱʸʥʥʳʝ ʠ ʨʘʟʨʝʰʝʥʥʳʝ ʦʙʣʘʩʪʠ 

(ʩʝʢʪʦʨʳ) ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʢʫʨʩʘ ʩʫʜʥʘ. ʉʥʘʯʘʣʘ ʩʠʩʪʝʤʦʡ ʚʳʯʠʩʣʷʶʪʩʷ 

ʩʝʢʪʦʨʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʢʨʠʪʝʨʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ɿʘʪʝʤ ʚʳʙʨʘʥʥʳʝ 

ʩʝʢʪʦʨʘ ʦʮʝʥʠʚʘʶʪʩʷ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʘʚʠʣʘʤ ʄʇʇʉʉ.  

ʉʠʩʪʝʤʘ ʚ ʧʨʠʥʮʠʧʝ ʜʦʧʫʩʢʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʩʣʫʯʘʷ ʥʝʩʢʦʣʴʢʠʭ ʩʫʜʦʚ, ʥʦ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

 

 

ʈʠʩʫʥʦʢ 14 - ʀʣʣʶʩʪʨʘʮʠʷ ʛʠʩʪʦʛʨʘʤʤʳ ʨʠʩʢʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʃʠ ʠ ʂʠʤʘ. ʆʩʴ ʘʙʩʮʠʩʩ ï 

ʢʫʨʩ ʩʫʜʥʘ. ʆʙʣʘʩʪʠ CV ï ʟʥʘʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʢʫʨʩʦʚ ʜʚʠʞʝʥʠʷ 

 

ɹʝʥʜʞʘʤʠʥ ʠ ʂʫʨʩʠʦ [174] ʩʦʟʜʘʣʠ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʙʝʟʦʧʘʩʥʳʤ ʜʚʠʞʝʥʠʝʤ ʩʫʜʥʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʩ ʫʯʝʪʦʤ 

ʄʇʇʉʉ. ʉʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʤʥʦʞʝʩʪʚʘ ʧʨʘʚʠʣ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ 

ʚʘʨʠʘʥʪʳ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʦʟʤʦʞʥʳʝ 

çʜʝʡʩʪʚʠʷè ʩʫʜʥʘ. ʉʠʩʪʝʤʘ, ʧʦ ʩʫʪʠ, ʚʳʙʠʨʘʝʪ ʦʜʥʫ ʠʟ ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ 

ʩʫʜʥʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʧʨʘʚʠʣʘʤ ʄʇʇʉʉ, ʥʝ ʨʝʰʘʷ ʧʨʠ ʵʪʦʤ ʟʘʜʘʯʫ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʥʝ ʫʯʠʪʳʚʘʷ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʃʠʫ ʠ ʐʠ [217] ʦʧʠʩʘʣʠ ʩʧʦʩʦʙ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ ʠ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʧʦʜʩʝʪʝʡ, ʘʥʘʣʠʟʠʨʫʶʱʠʭ ʪʨʠ ʘʩʧʝʢʪʘ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ. ʇʝʨʚʘʷ ʩʝʪʴ ʘʥʘʣʠʟʠʨʫʝʪ ʪʠʧ ʩʙʣʠʞʝʥʠʷ (ʦʧʨʝʜʝʣʷʝʤʳʡ ʥʘ 

ʦʩʥʦʚʝ DCPA, ʢʫʨʩʘ ʠ ʨʘʩʩʪʦʷʥʠʷ) ʠ ʚʦʟʚʨʘʱʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧ ʤʘʥʝʚʨʘ 
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(ʚʧʨʘʚʦ, ʚʣʝʚʦ ʠʣʠ ʥʝ ʠʟʤʝʥʷʪʴ ʢʫʨʩ). ɺʪʦʨʘʷ ʩʝʪʴ ʘʥʘʣʠʟʠʨʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ 

ʩʢʦʨʦʩʪʝʡ ʩʙʣʠʞʘʶʱʠʭʩʷ ʩʫʜʦʚ ʠ ʚʦʟʚʨʘʱʘʝʪ ʚʝʣʠʯʠʥʫ, ʦʧʠʩʳʚʘʝʤʫʶ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ çʙʦʣʴʰʦʝè, çʨʘʚʥʦʝè ʠʣʠ çʤʘʣʦʝè. ʊʨʝʪʴʷ ʩʝʪʴ 

ʘʥʘʣʠʟʠʨʫʝʪ ʚʳʭʦʜ ʧʝʨʚʳʭ ʜʚʫʭ ʠ ʚʦʟʚʨʘʱʘʝʪ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʦʧʠʩʳʚʘʝʤʦʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʝʣʠʯʠʥʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʩʪʠ.  ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʫʧʨʘʚʣʷʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʠʤʝʷ ʚ ʚʠʜʫ ʥʘʣʠʯʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʩʫʜʥʘ-ʮʝʣʠ (ʩ ʥʘʠʙʦʣʴʰʠʤ ʨʠʩʢʦʤ 

ʩʪʦʣʢʥʦʚʝʥʠʷ). ɺ ʩʫʱʥʦʩʪʠ, ʵʪʦ ʘʥʘʣʦʛʠʯʥʦ ʧʦʜʭʦʜʫ ɼʞʝʡʤʩʘ [210]. ʉʠʩʪʝʤʘ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʣʫʯʘʡ ʤʥʦʞʝʩʪʚʘ ʩʫʜʦʚ, ʥʝ ʦʧʪʠʤʠʟʠʨʫʝʪ 

ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ, ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ɿʣʘʧʯʠʥʩʢʠʡ [231, 232] ʧʨʝʜʣʦʞʠʣ ʦʨʠʛʠʥʘʣʴʥʫʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ 

ʩʠʩʪʝʤʫ ʏʘʥʛʘ [179], ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʤʝʪʦʜʝ ʦʙʭʦʜʘ ʣʘʙʠʨʠʥʪʦʚ, ʜʦʧʦʣʥʠʚ ʝʸ 

ʧʦʥʷʪʠʷʤʠ çʰʪʨʘʬ ʟʘ ʧʦʚʦʨʦʪè, çʚʨʝʤʝʥʥʦ ʟʘʧʨʝʱʸʥʥʘʷ ʟʦʥʘè ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʠʟʤʝʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʢʫʨʩ, ʥʦ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ʐʪʨʘʬ ʟʘ ʧʦʚʦʨʦʪ 

ʤʦʜʝʣʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʜʦ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʠ ʚʩʷʢʠʡ ʨʘʟ, 

ʢʦʛʜʘ ʩʫʜʥʦ ʩʦʚʝʨʰʘʝʪ ʧʦʚʦʨʦʪ (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ, ʢʦʛʜʘ ʝʛʦ ʩʢʦʨʦʩʪʴ ʥʘ ʧʦʚʦʨʦʪʝ ʫʤʝʥʴʰʘʝʪʩʷ). ɿʘʧʨʝʱʸʥʥʳʝ ʟʦʥʳ ʟʘʚʠʩʷʪ ʠ 

ʦʪ ʚʨʝʤʝʥʠ, ʪʘʢ, ʯʪʦ ʘʢʪʠʚʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ, 

ʢʦʛʜʘ ʩʫʜʥʦ-ʮʝʣʴ ʥʘʭʦʜʠʪʩʷ ʨʷʜʦʤ ʩ ʥʠʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ 

ʜʚʠʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʚ ʫʟʢʠʭ ʧʨʦʣʠʚʘʭ ʠ ʢʘʥʘʣʘʭ. ɽʩʣʠ ʠʟʤʝʥʝʥʠʝ ʪʦʣʴʢʦ 

ʣʠʰʴ ʢʫʨʩʘ ʩʫʜʥʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʝ ʜʚʠʞʝʥʠʝ, ʪʦ ʫʧʨʘʚʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʠ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ: ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʤʦʜʝʣʠʨʫʝʪʩʷ 

ʢʘʢ ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʠ ʦʢʨʫʛʣʷʝʪʩʷ ʜʦ 

ʙʣʠʞʘʡʰʝʡ ʩʢʦʨʦʩʪʠ, ʜʦʩʪʠʞʠʤʦʡ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʉʧʦʩʦʙ 

ʠʩʧʦʣʴʟʫʝʪ ʜʚʦʠʯʥʳʡ ʧʦʠʩʢ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʦ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʤʝʩʪʝ ʩ ʪʝʤ ʫʭʦʜ 

ʩʫʜʥʘ ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʷ. ʉʠʩʪʝʤʫ ɿʣʘʧʯʠʥʩʢʦʛʦ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʚʠʥʫʪʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʫʯʠʪʳʚʘʝʤʳʭ ʝʶ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʜʨʫʛʠʭ 
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ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʷʭ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʫʯʠʪʳʚʘʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ʧʨʠ ʧʦʚʦʨʦʪʝ, ʚʩʝ ʞʝ ʦʥʘ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ.  

ʂ ʵʚʨʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʤʝʪʦʜ ʉʤʝʨʞʘʣʴʩʢʦʛʦ [230], ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʘʣʛʦʨʠʪʤʝ. ʀʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʚʦʟʤʦʞʥʦ ʜʠʩʢʨʝʪʥʦ, ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʮʝʜʫʨʳ ʤʫʪʘʮʠʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʰʝʥʠʡ ʦʙʨʘʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʤ. ɿʘʪʝʤ ʚʦʟʤʦʞʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ ʩʢʨʝʱʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʤʥʦʞʝʩʪʚʦ ʪʨʘʝʢʪʦʨʠʡ-ʧʦʪʦʤʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

ʚʳʙʠʨʘʶʪʩʷ ʥʘʠʣʫʯʰʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʜʣʠʥʫ 

ʪʨʘʝʢʪʦʨʠʠ, ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʠ ʛʣʘʜʢʦʩʪʴ ʪʨʘʝʢʪʦʨʠʠ. ʋʯʝʪ ʧʨʘʚʠʣ ʄʇʇʉʉ 

ʨʝʘʣʠʟʫʝʪʩʷ ʬʦʨʤʦʡ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ, ʢʦʪʦʨʳʡ ʩʤʝʱʝʥ ʚ ʦʜʥʫ ʠʟ ʩʪʦʨʦʥ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ. ʄʝʪʦʜ ʉʤʝʨʞʘʣʴʩʢʦʛʦ ʙʳʣ ʚʟʷʪ ʟʘ ʦʩʥʦʚʫ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʦʤ [216], ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚ 

ʤʦʜʝʣʠ ʩʠʤʫʣʷʪʦʨʘ ʢʦʨʘʙʣʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ɻʜʳʥʩʢʦʤ ʤʦʨʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

(Gdynia Maritime University). ʄʝʪʦʜ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʪʘʢʞʝ ʀʪʦ [209]. ʂʘʢ ʠ ʚ ʤʝʪʦʜʝ 

ʉʤʝʨʞʘʣʴʩʢʦʛʦ, ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʰʝʥʠʡ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʢʦʨʘʙʝʣʴʥʦʤ ʜʦʤʝʥʝ ʢʘʢ ʙʝʟʦʧʘʩʥʦʡ ʟʦʥʝ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʪʦʯʢʠ ʚʦʟʤʦʞʥʦʛʦ ʧʫʪʠ ʩʫʜʥʘ ʛʝʥʝʨʠʨʦʚʘʣʠʩʴ ʩʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ. ɿʘʪʝʤ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʨʝʜʠ ʥʠʭ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʦʯʝʢ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʫʯʠʪʳʚʘʣʘ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ (ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʦʧʘʩʥʫʶ 

ʟʦʥʫ), ʜʠʩʪʘʥʮʠʷ (ʜʣʠʥʘ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ), ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ (ʩʫʤʤʘ 

ʢʦʩʠʥʫʩʦʚ ʫʛʣʦʚ ʠʟʤʝʥʝʥʠʷ ʢʫʨʩʘ), ʧʦʪʝʨʷ ʵʥʝʨʛʠʠ (ʩʫʤʤʘʨʥʘʷ ʢʠʥʝʪʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ, ʧʦʪʝʨʷʥʥʘʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʪʨʘʝʢʪʦʨʠʠ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʜʝʣʴʶ 

ʉʤʝʨʞʘʣʴʩʢʦʛʦ ʵʪʘ ʤʦʜʝʣʴ ʧʨʦʱʝ, ʥʝ ʫʯʠʪʳʚʘʝʪ ʧʨʘʚʠʣ ʄʇʇʉʉ ʠ ʚʣʠʷʥʠʝ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  
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ʎʟʝʥʛ [240] ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʣ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ɽʛʦ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʪʘʢʫʶ 

ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ, ʯʪʦʙʳ ʦʥʦ ʥʝ ʩʙʣʠʞʘʣʦʩʴ ʥʝʜʦʧʫʩʪʠʤʦ ʙʣʠʟʢʦ ʩ 

ʜʨʫʛʠʤʠ ʩʫʜʘʤʠ. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜ ʥʝ ʫʯʠʪʳʚʘʝʪ ʷʚʥʦ ʧʨʘʚʠʣ ʄʇʇʉʉ.  

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʣʝʜʫʶʱʠʭ ʦʙʱʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʘʭ ʵʪʠʭ ʤʝʪʦʜʦʚ: 

¶ ɺʩʝ ʤʝʪʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʚʠʞʝʥʠʷ ʠ ʤʘʥʝʚʨʦʚ ʩʫʜʥʘ; 

¶ ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ 

ʧʨʝʧʷʪʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʣʠʙʦ ʩʪʘʪʠʯʝʩʢʠʤʠ, ʣʠʙʦ ʜʚʠʞʫʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ 

ʨʘʚʥʦʤʝʨʥʦ. ʅʠ ʦʜʠʥ ʤʝʪʦʜ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʝʧʷʪʩʪʚʠʡ; 

¶ ɺʩʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪ ʩʠʣʴʥʦ ʫʧʨʦʱʝʥʥʫʶ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

(ʥʘʧʨʠʤʝʨ, ʠʣʠ ʚʦʦʙʱʝ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʠʣʠ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʝʸ 

ʤʛʥʦʚʝʥʥʦʡ ʧʦʪʝʨʝ ʧʨʠ ʧʦʚʦʨʦʪʝ). 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʦʚ ʩʣʠʰʢʦʤ ʫʧʨʦʱʘʶʪ ʟʘʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ: 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʦʣʴʢʦ ʦʪʢʨʳʪʦʝ ʤʦʨʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʣʫʯʘʡ ʪʦʣʴʢʦ ʜʚʫʭ ʩʫʜʦʚ, ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʛʥʦʨʠʨʫʶʪ ʄʇʇʉʉ (ʪʘʙʣʠʮʘ 3). 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ ʤʝʪʦʜʳ ʉʤʝʨʞʘʣʴʩʢʦʛʦ [230] ʠ ɿʣʘʧʯʠʥʩʢʦʛʦ 

[231], ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʥʘʣʠʯʠʝ ʢʘʢ ʩʪʘʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʧʦʜʚʠʞʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʧʨʠʚʝʜʸʥʥʦʛʦ ʦʙʟʦʨʘ ʤʝʪʦʜʦʚ ʥʘʠʙʦʣʴʰʫʶ 

ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʦʪʨʘʩʣʝʚʫʶ 

ʩʧʝʮʠʬʠʢʫ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʘʷ ʜʝʣʘʝʪ ʚ ʧʨʠʥʮʠʧʝ ʥʝʧʨʘʚʦʤʝʨʥʳʤ 

ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʩʫʜʦʚʦʞʜʝʥʠʝ (ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ). ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ 

ʦʙʩʪʘʥʦʚʢʠ ʩʫʜʦʚʦʜʠʪʝʣʠ ʥʝ ʟʘʩʪʨʘʭʦʚʘʥʳ ʦʪ ʦʰʠʙʦʢ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʜʦʚʦʜʠʪʝʣʷʤ ʪʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʥʳʝ ʫʯʝʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ï ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ) ʠ 
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ʧʨʘʚʠʣʴʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʩʫʜʦʚʦʜʠʪʝʣʝʡ (ʦʧʝʨʘʪʦʨʦʚ ʙʝʨʝʛʦʚʦʡ ʉʋɼʉ ʠ 

ʢʘʧʠʪʘʥʦʚ ʩʫʜʦʚ) ʦ ʩʣʦʞʠʚʰʝʡʩʷ ʦʙʩʪʘʥʦʚʢʝ ʠ ʧʫʪʷʭ ʨʘʟʨʝʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʫʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚʠʜʠʪʩʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ: ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤ ʩ ʧʨʦʙʣʝʤʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦ 

ʟʘʩʪʨʘʭʦʚʘʪʴ ʩʫʜʦʚʦʜʠʪʝʣʷ ʦʪ ʧʨʠʥʷʪʠʷ ʟʘʚʝʜʦʤʦ ʦʰʠʙʦʯʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ.  

 

ʊʘʙʣʠʮʘ 3 - ʄʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʩʫʜʥʘ 

 

ʄʝʪʦʜ/ʤʦʜʝʣʴ ʄʇʇʉʉ ʂʦʣ-

ʚʦ 

ʩʫʜʦ

ʚ > 2 

ʆʛʨʘʥʠʯ. 

ʚʦʜʳ 

ɼʠʥʘʤ. 

ʤʦʜʝʣʴ 

ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ 

ʀʟʤʝʥ. 

ʢʫʨʩʘ 

ʩʫʜʥʘ 

ʀʟʤʝʥ. 

ʩʢʦʨ. 

ʩʫʜʥʘ 

ʕʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ 

ʀʠʜʟʠʤʘ ʠ ʍʘʛʠʚʘʨʘ 

+ +/- - - + - 

ʄʦʜʝʣʴ ʏʫʨʢʠʥʘ  - +/- - - + - 

ʄʝʪʦʜ ʄʠʣʷ - - - - + - 

ʄʝʪʦʜ ʍʦʥʛʘ - + + - + - 

ʅʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ 

ʍʚʘʥʛʘ 

- +/- - - + - 

ʅʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ ʃʠ ʠ 

ʈʠ 

+ +/- - - + - 

ʄʝʪʦʜ ʣʘʙʠʨʠʥʪʘ 

ʏʘʥʛʘ 

- + + - + - 

ʕʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʃʠ 

ʠ ʂʠʤʘ 

+ + - - + - 

ʕʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ 

ɹʝʥʜʞʘʤʠʥʘ ʠ ʂʫʨʩʠʦ 

+ + - - + + 

ʅʝʡʨʦ-ʥʝʯʝʪʢʘʷ 

ʩʠʩʪʝʤʘ ʃʠʫ ʠ ʐʠ 

+ - - - + - 

ʄʝʪʦʜ ʣʘʙʠʨʠʥʪʘ 

ɿʣʘʧʯʠʥʩʢʦʛʦ 

- + + +/- + + 

ɻʝʥʝʪʠʯʝʩʢʠʡ 

ʘʣʛʦʨʠʪʤ 

ʉʤʝʨʞʘʣʴʩʢʦʛʦ 

+ + + - + + 

ɻʝʥʝʪʠʯʝʩʢʠʡ 

ʘʣʛʦʨʠʪʤ ʀʪʦ 

- + + - + + 

ɻʝʥʝʪʠʯʝʩʢʠʡ 

ʘʣʛʦʨʠʪʤ ʎʟʝʥʛʘ 

- + + - + + 
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1.5 ʂʨʘʪʢʠʝ ʠʪʦʛʠ ʛʣʘʚʳ 1 
 

 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠ ʵʪʦʤ ʧʦʜ 

ʫʩʪʦʷʚʰʠʤʩʷ ʪʝʨʤʠʥʦʤ çʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ - ʉʋɼʉè (ʘʥʛʣ. 

vessel traffic system ï VTS) ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʷ ʧʫʪʝʤ ʚʳʜʘʯʠ ʦʧʝʨʘʪʦʨʦʤ 

ʉʋɼʉ ʫʢʘʟʘʥʠʡ ʩʫʜʦʚʦʜʠʪʝʣʷʤ (ʢʘʧʠʪʘʥʘʤ ʩʫʜʦʚ).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʧʦʢʦʣʝʥʠʡ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʪʝʧʝʥʴʶ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʭʘʨʘʢʪʝʨʦʤ ʨʝʰʘʝʤʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʟʘʜʘʯ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ 

4 ʠ 5 ʧʦʢʦʣʝʥʠʡ.  

ʉʪʨʫʢʪʫʨʘ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɼʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ: 

¶ ʆʮʠʬʨʦʚʢʘ ʧʝʨʚʠʯʥʦʛʦ ʈʃʉ ʩʠʛʥʘʣʘ; 

¶ ʉʦʧʨʦʚʦʞʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʮʝʣʝʡ; 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʮʝʣʝʡ, ʥʝ ʜʦʩʪʫʧʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ 

ʠʟʤʝʨʝʥʠʶ (ʥʘʙʣʶʜʝʥʠʝ); 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʦʡ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʟʘʭʚʘʪ ʮʝʣʠ; 

¶ ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʈʃʉ ʦʙʨʘʟʘ ʮʝʣʠ ʚ ʪʦʯʢʫ (ʩʪʨʦʙʠʨʦʚʘʥʠʝ); 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʮʝʣʠ; 

¶ ʂʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

¶ ʆʮʝʥʢʘ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ; 

¶ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ; 

¶ ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. 
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ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʫʜʦʚʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʩʫʜʦʚʦʜʠʪʝʣʷ ʟʘ ʣʶʙʳʝ ʠʥʮʠʜʝʥʪʳ. ʕʪʦ ʧʨʘʚʠʣʦ ʟʘʢʨʝʧʣʝʥʦ ʚʦ ʚʩʝʡ 

ʩʫʜʦʚʦʜʠʪʝʣʴʩʢʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʝ. ʊʘʢʘʷ ʩʧʝʮʠʬʠʢʘ ʜʝʣʘʝʪ ʚ ʧʨʠʥʮʠʧʝ 

ʥʝʧʨʘʚʦʤʝʨʥʳʤ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʩʫʜʦʚʦʞʜʝʥʠʝ (ʙʝʟ ʫʯʘʩʪʠʷ 

ʯʝʣʦʚʝʢʘ). ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ), 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʩʣʝʜʫʶʱʝʡ ʮʝʣʝʚʦʡ ʫʩʪʘʥʦʚʢʠ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʶ ʚ ʟʘʜʘʥʥʦʤ ʨʘʡʦʥʝ, ʥʝ 

ʜʦʣʞʥʘ ʩʪʘʚʠʪʴ ʩʚʦʝʡ ʮʝʣʴʶ ʩʦʙʩʪʚʝʥʥʦ ʫʧʨʘʚʣʝʥʠʝ ʩʫʜʥʦʤ. ɿʘʜʘʯʘ ʩʠʩʪʝʤʳ ï 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʧʝʨʘʪʦʨʫ (ʩʫʜʦʚʦʜʠʪʝʣʶ) ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʨʠʥʷʪʠʶ ʢʘʢ ʤʦʞʥʦ 

ʤʝʥʴʰʝʛʦ ʯʠʩʣʘ ʦʰʠʙʦʯʥʳʭ ʨʝʰʝʥʠʡ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʝʪʦʜʳ ʜʦʣʞʥʳ 

ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʫʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʣʣʝʢʪʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ. ʀʟʚʝʩʪʥʳʝ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʠʜʫʪ ʧʦ 

ʧʫʪʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʩ ʫʩʣʦʞʥʝʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, 

ʫʯʠʪʳʚʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʠʤʝʷ ʚ ʚʠʜʫ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʘʣʠʟʘʮʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩʫʜʦʚʦʞʜʝʥʠʷ (ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʢʣʘʜʢʠ ʢʫʨʩʘ, ʘʚʪʦʨʫʣʝʚʳʭ). ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʙʝʨʝʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʶ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʪʠ ʤʝʪʦʜʳ ʥʝʧʨʠʤʝʥʠʤʳ, ʪʘʢ ʢʘʢ 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʠʜʝʦʣʦʛʠʠ, ʧʨʠʥʷʪʦʡ ʚ ʦʪʨʘʩʣʠ. ɺ ʧʨʘʢʪʠʢʝ ʩʫʜʦʚʦʞʜʝʥʠʷ ʩʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʢʘʞʜʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦ-ʩʚʦʝʤʫ ʫʥʠʢʘʣʴʥʘ, ʩʫʜʥʦ ï ʠʥʝʨʮʠʦʥʥʳʡ 

ʦʙʲʝʢʪ ʩ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʥʦ ʤʦʜʝʣʠʨʫʝʤʳʤ ʜʚʠʞʝʥʠʝʤ, ʧʦʵʪʦʤʫ ʫʯʘʩʪʠʝ 

ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʷ ʩ ʠʭ ʦʧʳʪʦʤ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʦ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʠʷ ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʠ 
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ʩʫʜʦʚʦʜʠʪʝʣʷ ʣʠʙʦ ʥʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʦʚʩʝ, ʣʠʙʦ ʜʘʶʪ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʚ ʙʝʨʝʛʦʚʳʭ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ.  

ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʮʝʣʝʚʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʜʘʣʴʥʝʡʰʠʭ ʛʣʘʚʘʭ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ 

ʠʩʩʣʝʜʫʶʪʩʷ ʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ɿʘʜʘʯʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʧʦ ʜʘʥʥʳʤ ʪʨʘʝʢʪʦʨʥʳʭ 

ʠʟʤʝʨʝʥʠʡ. 

¶ ɿʘʜʘʯʘ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ ʦʩʥʦʚʝ 

ʤʥʦʛʦʟʥʘʯʥʦʡ ʣʦʛʠʢʠ.  

¶ ɿʘʜʘʯʘ ʪʨʸʭʢʦʦʨʜʠʥʘʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ 

ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ ʠʟʤʝʨʠʪʝʣʷʤʠ. 

¶ ɿʘʜʘʯʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ 

ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʷ; 

¶ ɿʘʜʘʯʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʥʘ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ; 

¶ ɿʘʜʘʯʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ 

ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ. 
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ɻʣʘʚʘ 2. ʅʝʯʸʪʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚ 

ʟʘʜʘʯʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

 

2.1 ɿʘʜʘʯʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʧʦ ʜʘʥʥʳʤ 

ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʦʡ ʈʃʉ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ 

 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʙʲʝʢʪʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʈʃʉ 

ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʦʙʨʘʟ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʧʘʤʷʪʠ ʕɺʄ ʚ ʚʠʜʝ ʜʚʫʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ A, ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʚ 

ʢʦʪʦʨʦʤ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʩʝʢʪʦʨʦʚ ʧʦ ʫʛʣʫ (ʣʠʥʝʝʢ), ʬʦʨʤʠʨʫʝʤʳʭ ʟʘ ʧʦʣʥʳʡ 

ʦʙʦʨʦʪ ʘʥʪʝʥʥʳ ʨʘʜʘʨʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ - ʢʦʣʠʯʝʩʪʚʫ ʩʝʛʤʝʥʪʦʚ ʧʦ 

ʜʘʣʴʥʦʩʪʠ,  ],[ jia  - ʘʤʧʣʠʪʫʜʘ ʦʪʨʘʞʝʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ ʚ ʪʦʯʢʝ ʩ ʘʟʠʤʫʪʦʤ ydÖi  ʠ 

ʩ ʜʘʣʴʥʦʩʪʴʶ rj dÖ (ʟʜʝʩʴ yd  - ʨʘʟʨʝʰʝʥʠʝ ʨʘʜʘʨʘ ʧʦ ʫʛʣʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʯʘʩʪʦʪʝ ʧʦʩʳʣʦʢ, rd - ʨʘʟʨʝʰʝʥʠʝ ʧʦ ʜʘʣʴʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʯʘʩʪʦʪʦʡ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʨʠ ʦʮʠʬʨʦʚʢʝ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ). ʄʘʩʩʠʚ ʦʙʥʦʚʣʷʝʪʩʷ ʧʦ ʤʝʨʝ 

ʚʨʘʱʝʥʠʷ ʘʥʪʝʥʥʳ ʨʘʜʘʨʘ [94, 95].  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʡ ʝʛʦ ʪʨʘʝʢʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʘ ʬʦʨʤʘʣʠʟʘʮʠʷ ʠʩʭʦʜʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ɸ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ [19]. 

ɺ ʦʙʩʫʞʜʘʝʤʦʤ ʢʦʥʪʝʢʩʪʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʮʝʣʠ 

ʥʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʦʦʪʥʝʩʝʥʠʷ ʫʩʣʦʚʥʦʡ ʪʦʯʢʠ, ʧʨʠʥʷʪʦʡ ʟʘ 

ʥʘʙʣʶʜʘʝʤʳʡ ʦʙʲʝʢʪ, ʩ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʤ ʦʙʨʘʟʦʤ ʮʝʣʠ. ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʙʫʜʝʤ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʦʙʨʘʟ ʮʝʣʠ ʬʦʨʤʠʨʫʝʪʩʷ ʪʠʧʦʚʦʡ ʈʃʉ ʢʨʫʛʦʚʦʛʦ 

ʦʙʟʦʨʘ (ʠʤʝʥʥʦ ʪʘʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɼʉ). 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ï ʬʦʨʤʘʣʠʟʘʮʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʥʘʙʦʨʘ (ʤʘʩʩʠʚʘ) ʪʦʯʝʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʘʟʠʤʫʪ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʥʝʢʦʪʦʨʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ (ʢʘʢ ʧʨʘʚʠʣʦ ï 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʤʝʥʪʘʤ ʦʙʣʫʯʝʥʠʷ ʦʙʲʝʢʪʘ ʩʠʛʥʘʣʦʤ ʈʃʉ).  ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʮʝʣʴʶ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʤʝʨʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʜʚʠʞʫʱʝʛʦʩʷ 
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ʦʙʲʝʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʪʨʘʝʢʪʦʨʠʠ. ʌʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʠʟʤʝʨʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʝ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʮʝʜʫʨʘʤʠ ʦʮʝʥʠʚʘʥʠʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ, ʥʝʜʦʩʪʫʧʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ 

ʠʟʤʝʨʝʥʠʶ. 

 ʉ ʧʨʦʮʝʩʩʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʧʦʥʷʪʠʝ ʩʪʨʦʙʘ, ʘ ʠʤʝʥʥʦ - ʩ ʪʝʤ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʧʨʦʪʷʞʸʥʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʞʜʝʩʪʚʠʪʴ 

ʩ ʪʦʯʢʦʡ. ʉʪʨʦʙ - ʦʙʣʘʩʪʴ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʥʘʙʣʶʜʘʝʤʦʡ ʘʢʚʘʪʦʨʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʦʯʢʫ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʫʶ ʟʘʪʝʤ ʩ ʠʟʤʝʨʝʥʥʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʙʲʝʢʪʘ. ʇʨʦʮʝʜʫʨʘ ʪʘʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʟʳʚʘʝʪʩʷ 

ʩʪʨʦʙʠʨʦʚʘʥʠʝʤ. ɺ ʦʙʩʫʞʜʘʝʤʦʤ ʩʣʫʯʘʝ ʩ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʦʡ ʈʃʉ ʩʪʨʦʙ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʨʠʮʫ ʘʤʧʣʠʪʫʜ ʦʪʨʘʞʸʥʥʦʛʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʵʭʦ-

ʩʠʛʥʘʣʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʢʘʢ ʩʠʛʥʘʣ ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ ʩʠʛʥʘʣ ʦʪ 

ʦʢʨʫʞʘʶʱʝʛʦ ʦʙʲʝʢʪ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʧʨʦʩʪʝʡʰʝʤ ʚʘʨʠʘʥʪʝ ʩʪʨʦʙʠʨʦʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʠʝ çʮʝʥʪʨʘ ʤʘʩʩè ʘʤʧʣʠʪʫʜ ʦʪʨʘʞʝʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ 

ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʙʘ; ʜʣʷ ʦʧʠʩʘʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʠʥʷʪ ʪʝʨʤʠʥ 

ʰʠʨʠʥʘ ʩʪʨʦʙʘ. ʐʠʨʠʥʘ ʩʪʨʦʙʘ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʦʙʝʩʧʝʯʠʪʴ çʧʦʢʨʳʪʠʝè ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʠ, ʩ ʜʨʫʛʦʡ, ʦʙʝʩʧʝʯʠʪʴ 

ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠ ʩʪʨʦʙʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʚʳʙʦʨʦʤ ʰʠʨʠʥʳ ʩʪʨʦʙʘ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʥʘ 

ʨʠʩʫʥʢʘʭ 15 ʠ 16. ʅʘ ʨʠʩʫʥʢʝ 15 ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜ ʦʪʨʘʞʝʥʥʦʛʦ ʵʭʦ-

ʩʠʛʥʘʣʘ ʦʪ ʦʜʠʥʦʯʥʦʛʦ ʩʫʜʥʘ ʥʘ ʬʦʥʝ ʵʭʦ-ʩʠʛʥʘʣʘ ʦʪ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʤʦʨʷ). ʇʫʨʧʫʨʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥ ʩʠʛʥʘʣ, ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʦʛʦ ʚʳʰʝ ʥʝʢʦʪʦʨʦʛʦ 

ʧʦʨʦʛʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʩʠʛʥʘʣ, ʦʪʨʘʞʘʝʤʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʩʫʜʥʘ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʩʪʨʦʙʝ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʦʙʲʝʢʪ. ʅʘ ʨʠʩʫʥʢʝ 16 ʧʦʢʘʟʘʥʳ 

ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜ ʦʪʨʘʞʝʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʦʙʣʘʩʪʴ ʩʪʨʦʙʘ 

ʧʦʧʘʣʠ ʜʚʘ ʩʫʜʥʘ. ʂʨʘʩʥʳʤ ʠ ʧʫʨʧʫʨʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥ ʩʠʛʥʘʣ, ʘʤʧʣʠʪʫʜʘ 

ʢʦʪʦʨʦʛʦ ʚʳʰʝ ʥʝʢʦʪʦʨʦʛʦ ʧʦʨʦʛʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʩʪʨʦʙʝ ʥʘʭʦʜʷʪʩʷ ʜʚʘ 

ʦʙʲʝʢʪʘ, ʯʪʦ ʥʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨʨʝʢʪʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʟʤʝʨʝʥʠʝ ʢʦʦʨʜʠʥʘʪ 
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ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʪʘʢʠʝ 

ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ. 

 

 

 

ʈʠʩʫʥʦʢ 15 - ʄʘʪʨʠʮʘ ʘʤʧʣʠʪʫʜ ʦʪʨʘʞʝʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ: ʩʣʫʯʘʡ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ 

ʦʙʣʘʩʪʠ ʩʪʨʦʙʘ 

 

 

 

ʈʠʩʫʥʦʢ 16 - ʄʘʪʨʠʮʘ ʘʤʧʣʠʪʫʜ ʦʪʨʘʞʝʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ: ʩʣʫʯʘʡ ʜʚʫʭ ʦʙʲʝʢʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʩʪʨʦʙʘ 
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ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʦʙʲʝʢʪʘ ʧʦ ʜʘʥʥʳʤ ʈʃʉ 

ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʪʝʨʘʮʠʦʥʥʫʶ ʧʨʦʮʝʜʫʨʫ, ʚʢʣʶʯʘʶʱʫʶ ʚ 

ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʀʥʠʮʠʘʮʠʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ (ʟʘʭʚʘʪ ʮʝʣʠ) ʧʫʪʝʤ ʥʘʟʥʘʯʝʥʠʷ ʧʝʨʚʠʯʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʘ ʩʪʨʦʙʘ; 

2. ɺʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʪʨʦʙʝ, ʧʫʪʝʤ ʘʥʘʣʠʟʘ 

ʤʘʪʨʠʮʳ ʘʤʧʣʠʪʫʜ (ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʝʥʠʝ çʮʝʥʪʨʘ ʤʘʩʩè ʩʪʨʦʙʘ); 

ʚʳʯʠʩʣʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʠʥʠʤʘʶʪʩʷ ʟʘ ʠʟʤʝʨʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ 

ʦʙʲʝʢʪʘ; 

3. ʇʝʨʝʤʝʱʝʥʠʝ ʩʪʨʦʙʘ ʚ ʪʦʯʢʫ, ʛʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʦʙʲʝʢʪʘ ʧʨʠ 

ʩʣʝʜʫʶʱʝʤ ʦʙʦʨʦʪʝ ʘʥʪʝʥʥʳ ʈʃʉ; 

4. ʀʪʝʨʘʮʠʦʥʥʦʝ ʧʦʚʪʦʨʝʥʠʝ ʧʫʥʢʪʘ 2 ʠ 3. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʠʩʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟʤʝʨʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ 

ʦʙʲʝʢʪʘ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʝʛʦ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ.  

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʪʨʘʝʢʪʦʨʠʠ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʳʚʫ, ʪʦ ʝʩʪʴ 

ʢ ʥʝʧʨʦʠʟʚʦʣʴʥʦʤʫ, ʘʚʘʨʠʡʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʢʦʨʨʝʢʪʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ɽʩʣʠ 

ʦʪʙʨʦʩʠʪʴ ʩʣʫʯʘʠ ʘʧʧʘʨʘʪʥʳʭ ʩʙʦʝʚ ʠ ʚʳʩʦʢʠʭ ʨʘʜʘʨʥʳʭ ʧʦʤʝʭ ʨʘʟʣʠʯʥʦʡ 

ʧʨʠʨʦʜʳ, ʪʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʩʨʳʚʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ï ʠʥʪʝʥʩʠʚʥʦʝ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʧʨʠʚʦʜʷʱʝʝ ʢ çʫʭʦʜʫè ʦʙʲʝʢʪʘ ʟʘ ʧʨʝʜʝʣʳ ʩʪʨʦʙʘ. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʘʟʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʩʪʨʦʙʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʪʨʦʙ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ ï ʚ ʥʝʛʦ ʥʝ ʜʦʣʞʥʦ 

çʧʦʧʘʜʘʪʴè ʙʦʣʝʝ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʩʪʨʦʙʘ 

ʦʛʨʘʥʠʯʝʥʘ ʭʘʨʘʢʪʝʨʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʰʠʨʠʥʳ ʩʪʨʦʙʘ ʫʩʠʣʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʤʦʨʩʢʦʛʦ ʚʦʣʥʝʥʠʷ ʠ ʤʝʪʝʦʧʦʤʝʭ 

ʥʘ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ [153].  

ʆʛʨʘʥʠʯʝʥʠʝ ʥʘ ʰʠʨʠʥʫ ʩʪʨʦʙʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 

ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʝʩ ʧʨʠ ʨʘʙʦʪʝ ʉʋɼʉ ʚ ʫʩʣʦʚʠʷʭ 

ʣʝʪʥʝʡ ʥʘʚʠʛʘʮʠʠ, ʢʦʛʜʘ ʜʚʠʞʝʥʠʝ ʤʘʣʦʤʝʨʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʚʳʩʦʢʦʤʘʥʝʚʨʝʥʥʳʭ 
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ʩʫʜʦʚ (ʧʨʦʛʫʣʦʯʥʳʭ ʢʘʪʝʨʦʚ, ʷʭʪ ʠ ʪ.ʧ.) ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ 

ʩʫʜʦʧʦʪʦʢʦʚ ʩ ʧʨʝʜʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɼʣʷ 

ʉʋɼʉ, ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʪʘʢʫʶ ʘʢʚʘʪʦʨʠʶ, ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʩʦʭʨʘʥʷʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʚʳʩʦʢʦʤʘʥʝʚʨʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩʪʨʦʙʦʤ ʥʝʙʦʣʴʰʦʡ ʰʠʨʠʥʳ.  

 

2.2 ʄʦʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ 
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ʟʜʝʩʴ k  - ʠʜʝʥʪʠʬʠʢʘʪʦʨ (ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ) ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, )(),( kk tytx  - 

ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ kt ; )(),( kykx tvtv  - ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ 

ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʘ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʟʘʜʘʯʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʣʠʰʴ ʧʝʨʚʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʢʦʦʨʜʠʥʘʪ), )(),( kykx tqtq  - 

ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʥʝ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ, t- ʧʝʨʠʦʜ 

ʦʮʝʥʠʚʘʥʠʷ, ʪʘʢ ʯʪʦ kk tt -=t +1 . ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ t ʨʘʚʝʥ ʧʝʨʠʦʜʫ ʚʨʘʱʝʥʠʷ 

ʘʥʪʝʥʥʳ ʈʃʉ. 

 ʇʫʩʪʴ ʠʟʤʝʨʷʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʘ. 

ʊʦʛʜʘ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʜʠʩʢʨʝʪʥʳʤ 

ʤʘʪʨʠʯʥʳʤ ʫʨʘʚʥʝʥʠʝʤ çʩʦʩʪʦʷʥʠʝ-ʠʟʤʝʨʝʥʠʝè  

 
).()()(

),()()( 1

kkk

kkk

ttHstz

tqtsts

x+=

+F=+
                                           (2)                                                          

ɿʜʝʩʴ
T))(),(),(),(()( kykkxkk tvtytvtxts =  - ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʶʱʠʡ 

ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ (ʊ ï ʩʠʤʚʦʣ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʷ), )( ktq  - ʚʝʢʪʦʨ ʥʝ 

ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, )( ktz  - ʚʝʢʪʦʨ ʠʟʤʝʨʝʥʠʡ, )( ktx  - ʚʝʢʪʦʨ ʧʦʛʨʝʰʥʦʩʪʝʡ 
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ʠʟʤʝʨʝʥʠʡ. ʀʤʝʷ ʚ ʚʠʜʫ (1), ʤʘʪʨʠʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ F ʠ H  ʨʘʚʥʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

1000

100

0010

001

t

t

=F , 
0100

0001
=H . 

 ʄʦʜʝʣʴ ʦʮʝʥʠʚʘʥʠʷ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ )( kts  ʧʦ ʠʟʤʝʨʝʥʠʷʤ )( ktz  ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ 

 ))(Ĕ)(()(Ĕ)(Ĕ 1 kkkk tsHtzKtsts F-+F=+ ,                            (3) 

ɿʜʝʩʴ )(Ĕkts  - ʦʮʝʥʢʘ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ, K - ʤʘʪʨʠʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ.  

ʀʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʚʳʙʦʨʫ ʤʘʪʨʠʮʳ K. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ: ʬʠʣʴʪʨ ʂʘʣʤʘʥʘ, ʤʦʜʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ba-  

ʘʣʛʦʨʠʪʤ [152, 176 ʠ ʜʨ.]. ɺ ʨʘʙʦʪʝ [77] ʨʘʩʩʤʦʪʨʝʥ ʪʘʢʞʝ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʘʪʨʠʮʳ K  ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʫʨʘʚʥʝʥʠʷ (3) ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ. 

ʌʠʣʴʪʨ ʂʘʣʤʘʥʘ. ɺ ʬʠʣʴʪʨʝ ʂʘʣʤʘʥʘ [108, 130, 159, 160] ʤʘʪʨʠʮʘ K  

ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʫʤ 

ʬʫʥʢʮʠʦʥʘʣʘ ))](Ĕ)(())(Ĕ)([( kk
T

kk tstststsMJ --= , ʪʦ ʝʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʝʥʠʚʘʥʠʷ ʧʨʠ ʘʧʨʠʦʨʥʦ ʠʟʚʝʩʪʥʳʭ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʰʫʤʦʚ )( ktq  ʠ )( ktx . ʈʝʢʫʨʨʝʥʪʥʘʷ ʩʭʝʤʘ ʬʠʣʴʪʨʘ 

ʂʘʣʤʘʥʘ ʜʣʷ ʟʘʜʘʯʠ (3) ʠʤʝʝʪ ʚʠʜ: 

1-= RHDK T
kk , 

[ ] k
T

k
T

kkk HPRHHPHPPD
1-

+-= ,                        (4) 

QPP T
kk +FF=+1 , 00 DP = , 

ʛʜʝ ]))(Ĕ)())((Ĕ)([(0
T

kkkk tstststsMD --=  - ʤʘʪʨʠʮʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ ʘʧʨʠʦʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʝʢʪʦʨʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ )( kts  ʚ ʥʘʯʘʣʝ 
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ʧʨʦʮʝʜʫʨʳ, )]()([ k
T

k ttMR xx=  - ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʝʢʪʦʨʘ )( ktx , 

)]()([ k
T

k tqtqMQ=  - ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʝʢʪʦʨʘ )( ktq .  

ʅʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ ʷʚʣʷʝʪʩʷ ʥʘʙʣʶʜʘʝʤʦʩʪʴ ʟʘʜʘʯʠ (ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʥʘʤʠ ʟʘʜʘʯʘ 

(2) ʥʘʙʣʶʜʘʝʤʘ). ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʠʥʷʪʳʝ ʟʥʘʯʝʥʠʷ R ʠ Q  ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʝʘʣʴʥʳʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʦʜʥʘʢʦ ʥʘʨʫʰʘʝʪʩʷ 

ʩʚʦʡʩʪʚʦ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ. 

ʄʦʜʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ. ɽʩʣʠ ʚ ʥʘʙʣʶʜʘʝʤʦʡ ʟʘʜʘʯʝ ʧʨʦʮʝʩʩ ʦʮʝʥʠʚʘʥʠʷ 

ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ (3), ʪʦ ʵʚʦʣʶʮʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʝʥʠʚʘʥʠʷ ʚʝʢʪʦʨʘ 

ʩʦʩʪʦʷʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʪʘʢ: 

)()()()()()()()(Ĕ 1111 ++++ +-+DF-F=D=- kkkkkk tKrtqEKHtsKHtststs .  (5) 

ʅʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʠʩʪʝʤʳ (3) ʷʚʣʷʝʪʩʷ  

1|| <li , si dim,1= ,                                                 (6) 

ʛʜʝ il - ʩʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʤʘʪʨʠʮʳ )( F-F KH . ʀʤʝʥʥʦ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʫʩʣʦʚʠʷ 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʤʘʪʨʠʮʳ Kʚ ʤʦʜʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʘʭ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʝʸ 

ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ, ʪʦ ʦʥ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʶʱʝʡ 

ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʟʘʜʘʯʠ  

l= KK minargĔ , 

ʧʨʠ ʫʩʣʦʚʠʷʭ  

l=l=l ji  

ʠʣʠ, ʠʤʝʷ ʚ ʚʠʜʫ (5), ʚʳʙʠʨʘʪʴʩʷ ʠʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ ʩʦʦʙʨʘʞʝʥʠʡ.  

b-a  ʘʣʛʦʨʠʪʤ. ɺ ʵʪʦʤ ʘʣʛʦʨʠʪʤʝ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʤʘʪʨʠʮʘ K  

ʠʤʝʝʪ ʚʠʜ [162, 164]: 

tb

a

tb

a

=

/0

0

0/

0

K .                                                   (7) 
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ʉʭʦʜʠʤʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝʤ ʫʩʣʦʚʠʷ 10 ¢a< , 

10 ¢b< . ʂʦʵʬʬʠʮʠʝʥʪʳ a ʠ b ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʢ ʥʝ ʤʦʜʝʣʠʨʫʝʤʳʤ ʤʘʥʸʚʨʘʤ ʩʫʜʥʘ )( ktq  ʠ ʦʰʠʙʢʘʤ 

ʠʟʤʝʨʝʥʠʡ )( ktx . ʇʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ a ʠ b ʘʣʛʦʨʠʪʤ ʩʧʦʩʦʙʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴ 

ʠʥʪʝʥʩʠʚʥʦ ʤʘʥʝʚʨʠʨʫʶʱʠʝ ʦʙʲʝʢʪʳ, ʛʜʝ )( ktq  - ʚʝʣʠʢʦ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʧʣʦʭʦ 

ʩʛʣʘʞʠʚʘʶʪʩʷ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ )( ktx . ʇʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ a ʠ b ʘʣʛʦʨʠʪʤ 

ʭʦʨʦʰʦ ʩʛʣʘʞʠʚʘʝʪ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚʝʣʠʢʘ ʦʰʠʙʢʘ ʦʮʝʥʢʠ 

ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ )( kts  ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʲʝʢʪ ʤʘʥʝʚʨʠʨʫʝʪ.  

ʇʦʢʘʟʘʥʦ [172], ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

)2/(2 a-a=b  ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ. 

ʂʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ a ʠ b ʤʦʛʫʪ ʚʳʙʠʨʘʪʴʩʷ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩʠʯʝʩʢʠʤ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ 

a ʠ b ʚʳʚʦʜʷʪʩʷ ʠʟ ʘʣʛʦʨʠʪʤʘ ʂʘʣʤʘʥʘ, ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ 0)( =ktq . ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʘʣʛʦʨʠʪʤ (7) ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʦʥʘʣʘ 

))](Ĕ)(())(Ĕ)([( kk
T

kk tstststsMJ --= , ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʳʙʠʨʘʶʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʝʤʫ ʧʨʘʚʠʣʫ: 

)1)(2(

)12(2

++

+
=a

kk

k
k , 

)1)(2(

6

++
=b

kk
k , 

ʛʜʝ k - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʚ ʬʦʨʤʫʣʝ (3).  

 ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ b-a  ʘʣʛʦʨʠʪʤʘ ï ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʠ ʥʠʟʢʘʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ. 

ʇʫʩʪʴ J  - ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ (ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʪʝʨʘʮʠʡ), ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʦʮʝʥʢʝ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ )( kts  ʠʪʝʨʘʮʠʦʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ (3), (7), ʪʘʢ ʯʪʦ Jk ,1= . 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ J  ʢʦʵʬʬʠʮʠʝʥʪʳ a ʠ b ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʫʤʝʥʴʰʘʶʪʩʷ, ʪʘʢ ʯʪʦ 

0­a , 0­b , ʧʦʵʪʦʤʫ b-a  ʘʣʛʦʨʠʪʤ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʩ ʙʦʣʴʰʠʤ J  ʙʫʜʝʪ 

ʫʩʧʝʰʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴ ʦʙʲʝʢʪʳ, ʜʚʠʞʫʱʠʝʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʘ ʜʣʷ 

ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʧʦʛʨʝʰʥʦʩʪʴ ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʙʫʜʝʪ ʜʦʚʦʣʴʥʦ 
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ʚʳʩʦʢʦʡ. ɸʥʘʣʦʛʠʯʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʜʣʷ ʘʣʛʦʨʠʪʤʘ ʂʘʣʤʘʥʘ, ʠ ʜʣʷ 

ʤʦʜʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ.  

 ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʢ ʨʘʟʨʝʰʝʥʠʶ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʷʚʣʷʝʪʩʷ 

ʘʜʘʧʪʘʮʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʦʙʲʝʢʪʦʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʪʠʧʘ (ʜʚʠʞʫʱʠʭʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʠʣʠ ʤʘʥʝʚʨʠʨʫʶʱʠʭ) ʠ ʠʭ 

ʩʦʯʝʪʘʥʠʝ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ï ʦʙʥʘʨʫʞʠʪʝʣʝʤ (ʜʝʪʝʢʪʦʨʦʤ) ʤʘʥʸʚʨʘ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ [5, 57, 107]. 

ʆʙʲʝʢʪ ʥʘʯʠʥʘʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʘʣʛʦʨʠʪʤʦʤ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʠ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɽʩʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʤʘʥʝʚʨ ʦʙʲʝʢʪʘ, ʪʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ çʧʝʨʝʢʣʶʯʘʝʪʩʷè ʥʘ ʘʣʛʦʨʠʪʤ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʜʣʷ ʤʘʥʝʚʨʝʥʥʦʛʦ 

ʜʚʠʞʝʥʠʷ.  

 ɹʦʣʝʝ ʩʣʦʞʥʳʡ ʚʘʨʠʘʥʪ ʘʜʘʧʪʘʮʠʠ - ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʩʢʦʣʴʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ (ʤʥʦʛʦʤʦʜʝʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ), ʧʦʩʣʝ ʯʝʛʦ ʜʝʣʘʝʪʩʷ 

ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʦʜʥʦʛʦ ʠʟ ʥʠʭ. ʀʟʚʝʩʪʝʥ ʘʜʘʧʪʠʚʥʳʡ ʧʦʜʭʦʜ ɹʘʡʝʩʘ ʜʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʘʧʦʩʪʝʨʠʦʨʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ [5]. ʍʦʪʷ ʵʪʦʪ ʧʦʜʭʦʜ ʩʯʠʪʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʠ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʚ ʮʝʣʦʤ ʨʷʜʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʝʛʦ ʢʦʨʨʝʢʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ, ʪʘʢ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʫʤʦʚ )( ktq  ʠ )( ktx , ʯʪʦ ʥʝ ʚʩʝʛʜʘ 

ʚʦʟʤʦʞʥʦ; ʢʨʦʤʝ ʪʦʛʦ, ʘʜʘʧʪʠʚʥʳʡ ʧʦʜʭʦʜ ɹʘʡʝʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ.  

 ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʢʘʢ 

ʤʘʥʝʚʨʠʨʫʶʱʠʭ, ʪʘʢ ʠ ʜʚʠʞʫʱʠʭʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʦʙʲʝʢʪʦʚ, ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʝʘʣʠʟʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ b-a  

ʘʣʛʦʨʠʪʤʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʯʠʩʣʦʤ ʠʟʤʝʨʝʥʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʮʝʥʢʝ. ɺʳʙʦʨ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʠʟ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʜʝʡ ʩʠʩʪʝʤ 

ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʘʷ ʤʦʜʝʣʴ 

ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ. 
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2.3 ʄʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʥʦʛʦʤʦʜʝʣʴʥʦʡ 

ʦʮʝʥʢʝ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʠ ʥʝʯʸʪʢʦʤ ʦʙʥʘʨʫʞʠʪʝʣʝ ʤʘʥʝʚʨʘ 

 

ʇʫʩʪʴ )(Ĕ iJ ts  ï ʦʮʝʥʢʘ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it , 

ʧʦʣʫʯʝʥʥʘʷ ʠʪʝʨʘʮʠʦʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ (3) ʧʨʠ ʦʙʨʘʙʦʪʢʝ J  ʧʦʩʣʝʜʥʠʭ ʠʟʤʝʨʝʥʠʡ. 

ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʟʘʜʘʯʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʝʪʩʷ ʧʨʠ J , 1-J , 2-J , é, ʠ, ʥʘʢʦʥʝʮ, 

ʪʦʣʴʢʦ ʧʨʠ ʜʚʫʭ ʠʟʤʝʨʝʥʠʷʭ (ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ ʠʭ ʢʦʣʠʯʝʩʪʚʝ), ʪʦ ʪʦʛʜʘ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  ʙʫʜʝʤ ʠʤʝʪʴ ʢʦʨʪʝʞ ʚʝʢʪʦʨʦʚ ʦʮʝʥʢʠ 

)(Ĕ iJ tS = { )(Ĕ2 its , )(Ĕ3 its , )(Ĕ4 its , é, )(Ĕ iJ ts }.                          (8) 

ɿʘʜʘʯʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʩʚʦʜʠʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʧʨʦʙʣʝʤʝ 

ʚʳʙʦʨʘ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʠʟ ʢʦʨʪʝʞʘ, ʧʦʨʦʞʜʘʝʤʦʛʦ ʤʥʦʞʝʩʪʚʦʤ ʤʦʜʝʣʝʡ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ J . 

ʆʩʥʦʚʥʳʤ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʢʘʯʝʩʪʚʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʥʝʚʷʟʢʠ ʠʟʤʝʨʝʥʠʷ, ʧʦʨʦʞʜʘʝʤʦʡ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʤʦʜʝʣʴʶ ʩʦʧʨʦʚʦʞʜʝʥʠʷ.  

ɺʚʝʜʝʤ ʚʝʢʪʦʨ )(Ĕ)()( 111 +++ -=d kkk tsHtztz , ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʥʝʚʷʟʢʫ 

ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʦʮʝʥʢʝ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʫʨʘʚʥʝʥʠʝʤ (3), (7). ʇʫʩʪʴ )( iJ tzd  ï 

ʝʚʢʣʠʜʦʚʘ ʥʦʨʤʘ ʚʝʢʪʦʨʘ ʥʝʚʷʟʢʠ )( itzd , ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ (3), (7), ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ J  ʧʦʩʣʝʜʥʠʭ 

ʠʟʤʝʨʝʥʠʡ.  ʊʦʛʜʘ ʧʨʠ ʦʮʝʥʢʝ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  

ʥʘʨʷʜʫ ʩ ʢʦʨʪʝʞʝʤ ʚʝʢʪʦʨʦʚ ʦʮʝʥʢʠ (8) ʙʫʜʝʤ ʠʤʝʪʴ ʢʦʨʪʝʞ ʥʦʨʤ ʚʝʢʪʦʨʦʚ ʥʝʚʷʟʦʢ 

)( iJ td = { )( 2 itzd , )( 3 itzd , )( 4 itzd , é, )( iJ tzd }.                (9) 

ɼʣʷ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʡʪʠ ʦʪ (9) ʢ ʢʦʨʪʝʞʫ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ   

 )( iJ tD = { })(),...,(),(),( 432 iJiii tLtLtLtL ,                           (10) 
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tL , s ï ʥʦʨʤʘ ʚʝʢʪʦʨʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ )( ktr  ʚ ʩʠʩʪʝʤʝ (2). 

 ɺ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ b-a  ʘʣʛʦʨʠʪʤʘ, ʝʩʣʠ ʦʙʲʝʢʪ ʜʚʠʞʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ 

ʨʘʚʥʦʤʝʨʥʦ, ʪʦ ʢʘʯʝʩʪʚʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʙʫʜʝʪ ʪʝʤ ʣʫʯʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʠʟʤʝʨʝʥʠʡ 

ʫʯʘʩʪʚʫʝʪ ʚ ʦʮʝʥʢʝ (ʪ.ʝ. ʯʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ J). ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯʠ ʜʦʩʪʘʪʦʯʥʦ ʚʟʷʪʴ J  ʥʝ ʙʦʣʝʝ 10. ɽʩʣʠ ʞʝ ʦʙʲʝʢʪ ʤʘʥʝʚʨʠʨʫʝʪ, ʪʦ 

ʧʦʛʨʝʰʥʦʩʪʴ ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ (ʘ, ʟʥʘʯʠʪ, ʠ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ )( ij tL ) 

ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʠ ʥʝʢʦʪʦʨʦʤ çʦʧʪʠʤʘʣʴʥʦʤè ʟʥʘʯʝʥʠʠ J, ʟʘʚʠʩʷʱʝʤ ʦʪ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ )( ktx , ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ t ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ (ʪʦ ʝʩʪʴ ʧʨʠʚʝʜʸʥʥʳʭ ʟʥʘʯʝʥʠʡ kq ), ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ J  ʙʫʜʝʪ 

ʥʝʜʦʧʫʩʪʠʤʦ ʚʦʟʨʘʩʪʘʪʴ. ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ, ʠʤʝʷ ʚ ʚʠʜʫ ʩʘʤʫ 

ʩʧʝʮʠʬʠʢʫ ʠ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʚ ʉʋɼʉ, 

ʛʦʚʦʨʠʪʴ ʦ ʧʦʠʩʢʝ ʦʧʪʠʤʘʣʴʥʦʛʦ J  ʚ ʩʤʳʩʣʝ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʤʫʤʘ ʧʦʛʨʝʰʥʦʩʪʠ 

ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɼʦʩʪʘʪʦʯʥʦ ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ J , 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʠʝʤʣʝʤʫʶ ʦʰʠʙʢʫ ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ (ʧʨʠʝʤʣʝʤʳʝ J ) 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʳʚʫ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

(ʚʭrʦʜʫ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʟʘ ʧʨʝʜʝʣʳ ʩʪʨʦʙʘ). ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ 

ʩʣʝʜʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ: ʝʩʣʠ ʟʥʘʯʝʥʠʝ J  - ʧʨʠʝʤʣʝʤʦ (ʪʦ ʝʩʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʦ 

J  ʧʦʩʣʝʜʥʠʤ ʠʟʤʝʨʝʥʠʷʤ ï ʫʩʪʦʡʯʠʚʦ), ʪʦ ʠ ʟʥʘʯʝʥʠʝ 1-J  - ʧʨʠʝʤʣʝʤʦ. ɽʩʣʠ 

ʟʥʘʯʝʥʠʝ J  - ʥʝʧʨʠʝʤʣʝʤʦ (ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ), ʪʦ ʠ 

ʟʥʘʯʝʥʠʝ 1+J  - ʥʝʧʨʠʝʤʣʝʤʦ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʚʦʡʩʪʚʘ b-a  ʘʣʛʦʨʠʪʤʘ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʠʟ ʢʦʨʪʝʞʘ (8). 

ɺʚʝʜʝʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʤʝʥʥʫʶ )( ij tQ , Jj ,2=  çʂʘʯʝʩʪʚʦ ʦʮʝʥʢʠ 

ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʘʣʛʦʨʠʪʤʦʤ (3), (7) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  ʧʦ j  ʧʦʩʣʝʜʥʠʤ 

ʠʟʤʝʨʝʥʠʷʤè ʩ ʪʝʨʤʘʤʠ çgoodè (çʭʦʨʦʰʝʝè) ʠ çbadè (çʧʣʦʭʦʝè). ʇʫʩʪʴ ʪʝʨʤʳ 



72 

 

 

 

ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʠʧʘ çʜʦʧʦʣʥʝʥʠʝè, ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʘ 

ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ [ ]3,0Íu : 

,
))c-(uexp(-a1

1
(u)

,
))c-(uexp(-a1

1
1(u)

22

11

+
=m

+
-=m

bad

good

                                 (11) 

ʛʜʝ 1a , 2a , 1c , 2c  - ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʀʟʚʝʩʪʥʦ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ 

ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ [7, 114, 166, 222]. ʇʝʨʚʳʡ ï ʤʘʰʠʥʘ ʪʠʧʘ ʉʫʛʝʥʦ ï ʠʤʝʝʪ 

ʩʠʩʪʝʤʫ ʧʨʘʚʠʣ ʩ ʥʝʯʝʪʢʠʤ ʫʩʣʦʚʠʝʤ ʠ ʯʝʪʢʠʤ ʚʳʚʦʜʦʤ. ʋ ʚʪʦʨʦʛʦ ï ʤʘʰʠʥʳ ʪʠʧʘ 

ʄʘʤʜʘʥʠ ï ʠ ʫʩʣʦʚʠʝ, ʠ ʚʳʚʦʜ ʥʝʯʝʪʢʠʝ. ɼʣʷ ʚʳʙʦʨʘ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʠʟ ʢʦʨʪʝʞʘ 

(8) ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ ʦʙʝʠʭ ʪʠʧʦʚ. 

 

2.3.1 ʉʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ 

 

ʇʫʩʪʴ ʧʝʨʝʤʝʥʥʳʝ )( ij tQ  ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʤʘʰʠʥʦʡ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ 

ʉʫʛʝʥʦ, ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʡ ʧʦʜʘʝʪʩʷ ʢʦʨʪʝʞ ʚʝʣʠʯʠʥ (10), ʘ ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ )( isug tm  ï ʥʦʤʝʨ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ, ʚʳʙʠʨʘʝʤʦʛʦ ʠʟ ʢʦʨʪʝʞʘ 

(8). ʄʘʰʠʥʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʨʘʙʦʪʘʝʪ ʩʦʛʣʘʩʥʦ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʉʫʛʝʥʦ 
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1 good good good é good good good J  

2 good good good é good good bad 1-J  

3 good good good é good bad bad 2-J  

é é é é é é é é é 

2-J  good good bad é bad bad bad 3 

1-J  good bad bad é bad bad bad 2 

J  bad bad bad é bad bad bad 2 
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ʈʘʙʦʪʫ ʥʝʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʭʝʤʦʡ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 17. ɿʜʝʩʴ )( ij tL  ï ʚʝʣʠʯʠʥʳ ʢʦʨʪʝʞʘ (10) ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ it  (ʚʭʦʜ), ʝʩʣʠ 3)( >ij tL , ʪʦ ʚʭʦʜ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 3; )()( isugi tmtm =  

ï ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ  F  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ 

ʢʦʨʪʝʞʘ (8). 

ʀʟ ʚʝʣʠʯʠʥ )( itm  ʠ )( 1-itm  ʚʳʙʠʨʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ m, ʢʦʪʦʨʦʝ ʠ 

ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ (ʚʳʭʦʜ). ɽʩʣʠ m ï ʥʝ ʮʝʣʦʝ ʯʠʩʣʦ, ʪʦ ʦʥʦ 

ʦʢʨʫʛʣʷʝʪʩʷ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʮʝʣʦʛʦ. ɺʳʙʦʨ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟ ʜʚʫʭ ʩʦʩʝʜʥʠʭ )( itm  

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʨʠ ʙʦʣʴʰʠʭ ʦʰʠʙʢʘʭ 

ʠʟʤʝʨʝʥʠʡ (ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʩʣʫʯʘʡʥʳʭ ʚʳʙʨʦʩʦʚ). 

 

 

ʈʠʩʫʥʦʢ 17 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 

 

ʅʘʩʪʨʦʡʢʘ ʦʧʠʩʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʟʘʜʘʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʟʤʝʨʝʥʠʡ J, ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 1a , 2a , 1c , 2c  ʠ ʚʝʣʠʯʠʥʳ s, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 
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2.3.2 ʉʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʤʘʰʠʥʳ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʄʘʤʜʘʥʠ 

ʚʚʝʜʸʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʤʝʥʥʫʶ )( itP  çʍʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ it è ʩ ʪʝʨʤʘʤʠ çhigh-high-maneuverableè (hhm, çʦʯʝʥʴ 

ʚʳʩʦʢʦʤʘʥʝʚʨʝʥʥʦʝè), çhigh-maneuverableè (hm, çʚʳʩʦʢʦʤʘʥʝʚʨʝʥʥʦʝè),  çlow-

maneuverableè (lm, çʥʠʟʢʦʤʘʥʝʚʨʝʥʥʦʝè) ʠ çlow-low-maneuverableè (llm, çʦʯʝʥʴ 

ʥʠʟʢʦʤʘʥʝʚʨʝʥʥʦʝè). ʇʫʩʪʴ ʪʝʨʤʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʪʠʧʘ çʢʣʘʩʪʝʨè, ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ [ ]Jv ,2Í : 

 

))c-(exp(-a1
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))c-(exp(-a1

1
)(

66 v
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+
=m , 

ʛʜʝ 3a - 6a , 3c - 6c  - ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʄʘʰʠʥʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʨʘʙʦʪʘʝʪ ʩʦʛʣʘʩʥʦ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 5. ʅʘ ʚʭʦʜ ʤʘʰʠʥʳ ʪʠʧʘ ʄʘʤʜʘʥʠ ʧʦʜʘʝʪʩʷ ʢʦʨʪʝʞ 

ʚʝʣʠʯʠʥ (10), ʘ ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ )( imam tm  - 

ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ 

ʩʫʜʥʘ; ʦʢʨʫʛʣʷʷ ʝʛʦ ʜʦ ʮʝʣʦʛʦ ʙʫʜʝʤ ʠʤʝʪʴ ʥʦʤʝʨ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ, ʚʳʙʠʨʘʝʤʦʛʦ 

ʠʟ ʢʦʨʪʝʞʘ (8).  
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ʊʘʙʣʠʮʘ 5 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʄʘʤʜʘʥʠ 

 

 ̄ )(2 itQ

 

)(3 itQ  )(4 itQ

 

é )(2 iJ tQ -

 

)(1 iJ tQ -

 

)( iJ tQ  )( itP  

1 good good good é good good good 1P  

2 good good good é good good bad 2P  

3 good good good é good bad bad 3P  

é é é é é é é é é 

1-J  good bad bad é bad bad bad 1-JP  

J  bad bad bad é bad bad bad JP  

 

ʈʘʙʦʪʫ ʥʝʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʤʦʞʥʦ, ʘʥʘʣʦʛʠʯʥʦ 

ʜʣʷ ʩʣʫʯʘʷ ʩʠʩʪʝʤʳ ʪʠʧʘ ʉʫʛʝʥʦ,  ʧʨʝʜʩʪʘʚʠʪʴ ʩʭʝʤʦʡ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 17. 

ɿʜʝʩʴ )( ij tL  ï ʚʝʣʠʯʠʥʳ ʢʦʨʪʝʞʘ (10) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  (ʚʭʦʜ), ʝʩʣʠ 3)( >ij tL , 

ʪʦ ʚʭʦʜ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 3; )()( imami tmtm =  ï ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʝʯʝʪʢʦʡ 

ʩʠʩʪʝʤʦʡ F  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʢʦʨʪʝʞʘ (8), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʥʘ. 

ʀʟ ʚʝʣʠʯʠʥ )( 1-itm  ʠ )( itm  ʚʳʙʠʨʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʠ 

ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ. ʅʘʩʪʨʦʡʢʘ ʦʧʠʩʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʟʘʜʘʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʝʥʠʡ J, ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

61,...,aa , 61,...,cc , ʟʥʘʯʝʥʠʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ iP  ʠ ʚʝʣʠʯʠʥʳ s, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 

 

2.3.3 ɼʚʫʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ 

 

ɺʦʟʤʦʞʥʘ ʪʘʢʞʝ ʤʦʜʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʜʘʯʠ ʜʚʫʭʫʨʦʚʥʝʚʦʡ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʄʘʤʜʘʥʠ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 18.  
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M m(t  )i

m

M

1

1

M 2

L2 (t  )i

L3 (t  )i

LJ (t  )i

m(t   )i-1

L2(t   )i-1

L3(t   )i-1

LJ(t   )i-1

ʋʨʦʚʝʥɹ 1 ʋʨʦʚʝʥɹ 2

 
 

ʈʠʩʫʥʦʢ 18 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ï ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʥʝʯʝʪʢʘʷ 

ʩʠʩʪʝʤʘ 

 

ɺʝʣʠʯʠʥʳ im  ʠ 1-im  ʧʦʜʘʶʪʩʷ ʥʘ ʚʭʦʜ ʩʠʩʪʝʤʳ ʪʠʧʘ ʄʘʤʜʘʥʠ 2M  (ʫʨʦʚʝʥʴ 

2). ʅʘ ʚʳʭʦʜʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ m, ʢʦʪʦʨʦʝ ʠ 

ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʦʤʝʨʘ ʵʣʝʤʝʥʪʘ ʢʦʨʪʝʞʘ (5). ʄʘʰʠʥʘ 

ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ 2M  ʨʘʙʦʪʘʝʪ ʩʦʛʣʘʩʥʦ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 

6. 

ʊʘʙʣʠʮʘ 6 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʄʘʤʜʘʥʠ (ʫʨʦʚʝʥʴ 2) 

 

 ̄ )( 1-itP  (ʚʭʦʜ 1) )( itP  (ʚʭʦʜ 2) )( itP  (ʚʳʭʦʜ) 

1 hhm hhm hhm 

2 hm hhm hm 

3 lm hhm lm 

4 llm hhm llm 

5 hhm hm hm 

6 hm hm hm 

7 lm hm lm 

8 llm hm llm 

9 hhm lm lm 

10 hm lm lm 

11 lm lm lm 

12 llm lm llm 

13 hhm llm llm 

14 hm llm llm 

15 lm llm llm 

16 llm llm llm 
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ɽʩʣʠ ʧʦʣʫʯʠʚʰʝʝʩʷ m - ʥʝ ʮʝʣʦʝ ʯʠʩʣʦ, ʪʦ ʦʥʦ ʦʢʨʫʛʣʷʝʪʩʷ ʜʦ ʙʣʠʞʘʡʰʝʛʦ 

ʮʝʣʦʛʦ. ʆʙʨʘʙʦʪʢʘ ʜʚʫʭ ʩʦʩʝʜʥʠʭ im  ʤʘʰʠʥʦʡ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ 2M  ʧʦʚʳʰʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʨʠ ʙʦʣʴʰʠʭ ʦʰʠʙʢʘʭ ʠʟʤʝʨʝʥʠʡ (ʬʠʣʴʪʨʫʝʪ 

ʩʣʫʯʘʡʥʳʝ ʚʳʙʨʦʩʳ). 

ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʢʘʢ ʵʢʩʧʝʨʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʪʘʢ ʠ ʧʫʪʝʤ ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʜʘʥʥʳʭ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʳ 1a , 2a , 1c , 2c  (ʜʣʷ ʩʠʩʪʝʤʳ ʪʠʧʘ 

ʉʫʛʝʥʦ (11) ) ʠ 61,...,aa , 61,...,cc  (ʜʣʷ ʩʠʩʪʝʤʳ ʪʠʧʘ ʄʘʤʜʘʥʠ (12) )  ʧʦʜʙʠʨʘʶʪʩʷ 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ. ɺ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʦʙʫʯʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʠʟʚʝʩʪʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʠ [114]. ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʝʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʣʠʙʦ ʥʘ ʥʘʙʦʨʝ ʵʪʘʣʦʥʥʳʭ ʪʨʘʝʢʪʦʨʠʡ, ʣʠʙʦ 

ʥʘ ʥʘʙʦʨʝ ʨʝʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ 

ʘʢʚʘʪʦʨʠʠ.  

 

 

2.3.4 ʅʝʡʨʦ-ʥʝʯʸʪʢʘʷ ʩʠʩʪʝʤʘ 

 

ʀʟʚʝʩʪʥʘ ʤʦʜʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʜʘʯʠ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ 

ʉʫʛʝʥʦ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʊʘʢʫʶ 

ʤʦʜʝʣʴ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ (ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʴʶ) [166]. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʚʳʙʦʨʘ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʠʟ ʢʦʨʪʝʞʘ (8) ʥʝʡʨʦ-ʥʝʯʝʪʢʘʷ 

ʩʝʪʴ ʠʤʝʝʪ J-1 ʚʭʦʜʦʚ ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʩʣʦʸʚ (ʨʠʩʫʥʦʢ 19). 

ɺ ʫʟʣʘʭ ʧʝʨʚʦʛʦ ʩʣʦʷ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

)(ugoodm   ʠ )(ubadm  ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʭʦʜʦʚ. ʋʟʣʳ P ʚʪʦʨʦʛʦ ʩʣʦʷ (ʚʩʝʛʦ J  ʫʟʣʦʚ) 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʩʳʣʢʘʤ J  ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ (ʪʘʙʣʠʮʘ 4). 
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ʈʠʩʫʥʦʢ 19 - ʉʭʝʤʘ ʥʝʡʨʦ-ʥʝʯʸʪʢʦʡ ʩʝʪʠ, ʦʮʝʥʠʚʘʶʱʝʡ ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ 

ʩʫʜʦʚ 

 

ɺʳʭʦʜʦʤ ʢʘʞʜʦʛʦ ʫʟʣʘ ʚʪʦʨʦʛʦ ʩʣʦʷ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʚʳʧʦʣʥʝʥʠʷ j -ʛʦ 

ʧʨʘʚʠʣʘ, ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. ʋʟʣʳ N  

ʪʨʝʪʴʝʛʦ ʩʣʦʷ (J  ʫʟʣʦʚ) ʨʘʩʩʯʠʪʳʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ ʚʳʧʦʣʥʝʥʠʷ 

ʢʘʞʜʦʛʦ ʥʝʯʝʪʢʦʛʦ ʧʨʘʚʠʣʘ ʧʦ ʬʦʨʤʫʣʝ  

ä
=

t

t
=t

J

k
k

j
j

1

* . 

ʋʟʣʳ 1b , 2b , ... , Jb  ʯʝʪʚʝʨʪʦʛʦ ʩʣʦʷ ʬʦʨʤʠʨʫʶʪ ʟʘʢʣʶʯʝʥʠʷ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ; 

ʬʘʢʪʠʯʝʩʢʠ jb  - ɻ ʪʦ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʘ ʩʝʪʠ ʧʨʠ ʦʜʥʦʟʥʘʯʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʪʦʣʴʢʦ j

-ʛʦ ʧʨʘʚʠʣʘ. ʂʘʞʜʳʡ ʫʟʝʣ ʩʦʝʜʠʥʝʥ ʩ ʦʜʥʠʤ ʫʟʣʦʤ ʪʨʝʪʴʝʛʦ ʩʣʦʷ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪ 

ʚʢʣʘʜ ʦʜʥʦʛʦ ʥʝʯʝʪʢʦʛʦ ʧʨʘʚʠʣʘ (ʪʘʙʣʠʮʘ 4) ʚ ʚʳʭʦʜ ʩʝʪʠ ʧʦ ʬʦʨʤʫʣʝ 
*
jjj bp t= .  

ɽʜʠʥʩʪʚʝʥʥʳʡ ʫʟʝʣ ʧʷʪʦʛʦ ʩʣʦʷ ʘʛʨʝʛʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʨʘʟʥʳʤ 

ʧʨʘʚʠʣʘʤ, ʩʫʤʤʠʨʫʷ ʚʢʣʘʜʳ ʚʩʝʭ ʧʨʘʚʠʣ ä
=

=
J

k
jpu

1

. 

ʆʙʫʯʝʥʠʝ ʦʧʠʩʘʥʥʦʡ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ (ʨʠʩʫʥʦʢ 19) ʩʦʩʪʦʠʪ ʚ ʥʘʩʪʨʦʡʢʝ 

ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 1a , 2a , 1c , 2c  ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʟʣʦʚ 
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ʯʝʪʚʝʨʪʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʟʘʢʣʶʯʝʥʠʡ 

ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ  ʪʘʙʣʠʮʝ 4 (ʪʦ ʝʩʪʴ ʟʥʘʯʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʙʮʘ). 

 

2.4 ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʠ 

 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʘʜʘʯʠ ʙʳʣʦ ʧʨʠʥʷʪʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʉʋɼʉ 

ʷʚʣʷʝʪʩʷ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʝ ʨʘʜʘʨʳ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ ʩ ʧʝʨʠʦʜʦʤ ʦʙʨʘʱʝʥʠʷ 3ʩ ʠ 

ʨʘʟʨʝʰʝʥʠʝʤ ʧʦ ʫʛʣʫ ʠ ʜʘʣʴʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
A03.0=dy  ʠ 6=dr ʤ, ʜʘʶʱʠʤ 

ʭʘʨʘʢʪʝʨʥʫʶ ʦʰʠʙʢʫ )( ktx . ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʘʚʥʳʤ 10=J .  

ɺʝʣʠʯʠʥʫ s ʪʨʫʜʥʦ ʟʘʜʘʪʴ ʘʧʨʠʦʨʥʦ. ʉʫʪʴ ʧʨʦʙʣʝʤʳ ʚ ʪʦʤ, ʯʪʦ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʦʙʨʘʟ ʩʫʜʥʘ ʧʨʠ ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ ʨʘʜʘʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝ ʦʜʠʥʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ, ʘ ʮʝʣʫʶ ʤʘʪʨʠʮʫ ʪʘʢʠʭ ʘʤʧʣʠʪʫʜ, ʩʣʦʞʥʦ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʠ ʟʘʚʠʩʷʱʠʭ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʩʫʜʥʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʥʝʤ 

ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʪʨʘʞʝʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ [94, 95] (ʨʠʩʫʥʢʠ 15, 16). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʡ )( ktx  ʤʦʞʥʦ 

ʘʧʨʠʦʨʥʦ ʦʮʝʥʠʪʴ ʪʦʣʴʢʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʦʨʷʜʢʘ ʚʝʣʠʯʠʥ. 

ʇʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʚʝʣʠʯʠʥʫ s ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

k

z
k

i
i

k

ä
=

d

=s 1

)2(
 

Ĕ , 

ʛʜʝ k  - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, ʧʨʦʰʝʜʰʝʛʦ ʦʪ ʥʘʯʘʣʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʩʫʜʥʘ.  

ʅʘ ʨʠʩʫʥʢʝ 20 ʧʦʢʘʟʘʥʘ ʤʦʜʝʣʠʨʫʝʤʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ɺʥʘʯʘʣʝ 

ʩʫʜʥʦ ʜʚʠʞʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʘ ʟʘʪʝʤ ʩʦʚʝʨʰʘʝʪ ʤʘʥʸʚʨ ï ʧʦʚʦʨʦʪ 

ʩ ʨʘʜʠʫʩʦʤ 300ʤ (ʪʘʢʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʧʦʣʥʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚ). 
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ʈʠʩʫʥʦʢ 20 - ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

 

2.4.1 ʉʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ ʠ ʥʝʡʨʦ-ʥʝʯʸʪʢʘʷ ʩʠʩʪʝʤʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʉʫʛʝʥʦ (ʪʘʙʣʠʮʘ 4) 

ʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʝʡ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ (ʨʠʩʫʥʦʢ 19). ʇʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (11) ʩʠʩʪʝʤʳ ʉʫʛʝʥʦ ʟʘʜʘʚʘʣʠʩʴ ʨʘʚʥʳʤʠ 5.1 ,5 2121 ==== ccaa  

(ʨʠʩʫʥʦʢ 21).  

 

ʈʠʩʫʥʦʢ 21 - ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ çgoodè (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ çbadè (ʧʫʥʢʪʠʨ). 

 

ʅʘ ʨʠʩʫʥʢʝ 22 ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʣʷ ʩʫʜʥʘ, 

ʜʚʠʞʫʱʝʛʦʩʷ ʧʦ ʠʟʦʙʨʘʞʝʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʤ/ʩ (ʣʝʚʘʷ ʢʦʣʦʥʢʘ 

ʨʠʩʫʥʢʦʚ) ʠ 20 ʤ/ʩ (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ ʨʠʩʫʥʢʦʚ). ɿʜʝʩʴ t  - ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʦʪ 

ʥʘʯʘʣʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ, d - ʜʣʠʥʘ ʚʝʢʪʦʨʘ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʝʥʠʚʘʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʩʫʜʥʘ ʧʦ ʤʝʨʝ ʝʛʦ ʜʚʠʞʝʥʠʷ (ʨʠʩʫʥʢʠ 22ʘ ʠ 22ʙ). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʚʝʣʠʯʠʥʘ d ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʰʠʨʠʥʝ ʩʪʨʦʙʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʦʙʲʝʢʪʘ. ʊʘʢ, ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ 10 ʤ/ʩ ʧʦʛʨʝʰʥʦʩʪʴ ʦʮʝʥʢʠ 

ʧʦʣʦʞʝʥʠʷ ʩʫʜʥʘ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʫʯʘʩʪʢʝ ʪʨʘʝʢʪʦʨʠʠ (ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ [0, 45] 
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ʩʝʢʫʥʜ ʠ [90, 120] ʩʝʢʫʥʜ) ʩʦʩʪʘʚʣʷʝʪ 10-12 ʤʝʪʨʦʚ, ʘ ʥʘ ʫʯʘʩʪʢʝ ʤʘʥʝʚʨʘ (ʠʥʪʝʨʚʘʣ 

ʚʨʝʤʝʥʠ [45, 90] ʩʝʢʫʥʜ, ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʦʩʠ ʘʙʩʮʠʩʩ) ï ʥʝ ʙʦʣʝʝ 22ʤ. ʇʨʠ 

ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ 20 ʤ/ʩ ʧʦʛʨʝʰʥʦʩʪʴ ʦʮʝʥʢʠ ʧʦʣʦʞʝʥʠʷ ʩʫʜʥʘ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʤ 

ʫʯʘʩʪʢʝ ï 10-12 ʤʝʪʨʦʚ, ʥʘ ʫʯʘʩʪʢʝ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ï ʥʝ ʙʦʣʝʝ 27 ʤʝʪʨʦʚ. ʊʘʢʠʝ 

ʟʥʘʯʝʥʠʷ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ 

ʤʘʣʦʤʝʨʥʦʛʦ ʩʫʜʥʘ; ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʨʦʙ ʩ ʨʘʜʠʫʩʦʤ, ʥʘʧʨʠʤʝʨ, 30 ʤʝʪʨʦʚ, ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦ ʩʦʧʨʦʚʦʞʜʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʩʫʜʥʘ ʚ ʥʘʩʳʱʝʥʥʦʤ 

ʩʫʜʦʧʦʪʦʢʝ ʜʘʞʝ ʧʨʠ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʤ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ.  

ʈʠʩʫʥʢʠ 22ʚ ʠ 22ʛ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ m (m - ʥʦʤʝʨ ʚʝʢʪʦʨʘ ʚ 

ʢʦʨʪʝʞʝ (8), ʧʦ ʩʫʪʠ - ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʚ ʚʳʙʨʘʥʥʦʤ ʥʝʯʸʪʢʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ 

ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʮʝʥʢʠ b-a  ʬʠʣʴʪʨʝ) ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ɺʠʜʥʦ, ʯʪʦ ʥʘ 

ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʘʣʛʦʨʠʪʤ ʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʝʪ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

10=m , ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ a ʠ b, ʘ ʧʨʠ 

ʤʘʥʝʚʨʝ (ʟʘʰʪʨʠʭʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʦʩʠ ʘʙʩʮʠʩʩ) ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʮʝʥʢʝ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 5-6 (ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ï 10 ʤ/ʩ, ʨʠʩʫʥʦʢ 22ʚ) ʠ 3-4 (ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ï 20 ʤ/ʩ, 

ʨʠʩʫʥʦʢ 22ʛ). ɿʘʤʝʯʘʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʘʣʛʦʨʠʪʤʘ - ʙʳʩʪʨʘʷ ʨʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ (ʥʘʯʘʣʦ ʠ ʦʢʦʥʯʘʥʠʝ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ) ï ʜʘʞʝ ʧʨʠ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ m ʩ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦ 

ʤʠʥʠʤʘʣʴʥʦʛʦ (ʠ ʥʘʦʙʦʨʦʪ) ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʙʦʣʝʝ ʯʝʤ ʟʘ 10 ʩʝʢʫʥʜ (ʫʯʘʩʪʦʢ [65, 75] 

ʩʝʢʫʥʜ ʥʘ ʨʠʩʫʥʦʢ 22ʛ). ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʳʚʫ.  
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ʈʠʩʫʥʦʢ 22 - ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ; ʰʪʨʠʭʘʤʠ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʧʦʢʘʟʘʥ ʫʯʘʩʪʦʢ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʥʘ. 

 

ʈʠʩʫʥʢʠ 22ʜ ʠ 22ʝ ʜʘʶʪ ʟʥʘʯʝʥʠʝ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ s, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ 

ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤʘ. ɺʠʜʥʦ, ʯʪʦ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1 ʤʠʥʫʪʳ (ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 20 ʠʟʤʝʨʝʥʠʷʤ)  ʟʥʘʯʝʥʠʝ s ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʤ ʠ 

ʢʦʨʨʝʢʪʥʦ ʦʪʨʘʞʘʝʪ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʢʦʦʨʜʠʥʘʪ (ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ - ʦʢʦʣʦ 10 ʤʝʪʨʦʚ). 

 

 

2.4.2 ʉʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʄʘʤʜʘʥʠ (ʪʘʙʣʠʮʘ 

5). ɿʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (12) ʩʠʩʪʝʤʳ ʪʠʧʘ 

ʄʘʤʜʘʥʠ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 7 (ʩʤ. ʪʘʢʞʝ ʨʠʩʫʥʢʠ 23 ʠ 24). ʇʨʠʥʷʪʳʝ ʟʥʘʯʝʥʠʷ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ iP  ʠʟ ʩʠʩʪʝʤʳ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 5 ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 8. 
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ʊʘʙʣʠʮʘ 7 - ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʠʧʘ ʄʘʤʜʘʥʠ 

 

i  
ia  ic  

1 5.0 1.5 

2 5.0 1.5 

3 6.0 3.0 

4 2.0 4.5 

5 2.0 7.5 

6 6.0 9.0 

 

 

ʊʘʙʣʠʮʘ 8 - ɿʥʘʯʝʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ )( itP  ʩʠʩʪʝʤʳ ʪʠʧʘ ʄʘʤʜʘʥʠ 

 

i  1 2 3 4 5 6 7 8 9 10 

iP  llm llm lm lm lm hm hm hm hhm hhm 

 

 

 

ʈʠʩʫʥʦʢ 23 - ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ çgoodè (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ çbadè (ʧʫʥʢʪʠʨ), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷʤ ʪʘʙʣʠʮʳ 7 

 

 

ʈʠʩʫʥʦʢ 24 - ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ çhhmè (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ), çhmè (ʧʫʥʢʪʠʨ), çlmè 

(ʪʦʯʢʠ) ʠ çllmè (ʪʦʯʢʘ-ʧʫʥʢʪʠʨ) 

 

ʅʘ ʨʠʩʫʥʢʝ 25 ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʣʷ ʩʫʜʥʘ, 

ʜʚʠʞʫʱʝʛʦʩʷ ʧʦ ʠʟʦʙʨʘʞʝʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʤ/ʩ (ʣʝʚʘʷ ʢʦʣʦʥʢʘ 

ʨʠʩʫʥʢʦʚ) ʠ 20 ʤ/ʩ (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ ʨʠʩʫʥʢʦʚ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʠ 
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ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʘʤ ʜʣʷ ʩʠʩʪʝʤʳ ʉʫʛʝʥʦ (ʩʤ. 

ʧʨʝʜʳʜʫʱʠʡ ʧʫʥʢʪ). 

 

 

ʈʠʩʫʥʦʢ 25 - ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ; ʰʪʨʠʭʘʤʠ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʧʦʢʘʟʘʥ ʫʯʘʩʪʦʢ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʥʘ 

 

2.4.3 ɼʚʫʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ 

  

ʂʘʯʝʩʪʚʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ, ʧʦʣʫʯʝʥʥʦʝ 

ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʄʘʤʜʘʥʠ (ʩʤ. ʨʠʩʫʥʦʢ 18) ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʰʝʥʠʶ, ʧʦʣʫʯʝʥʥʦʤʫ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʪʠʧʘ ʉʫʛʝʥʦ ʠ ʩʠʩʪʝʤʳ ʪʠʧʘ ʄʘʤʜʘʥʠ 

(ʨʠʩʫʥʦʢ 17, ʩʤ. ʧʨʝʜʳʜʫʱʠʝ ʧʫʥʢʪʳ).  

ʄʦʜʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʜʘʯʠ ʦʙʳʯʥʦʡ ʠʣʠ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʦʡ 

ʪʠʧʘ ʄʘʤʜʘʥʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʟʘʜʘʯʠ 

ʧʦʩʪʨʦʝʥʠʷ ʥʝʯʝʪʢʦʛʦ ʦʙʥʘʨʫʞʠʪʝʣʷ (ʜʝʪʝʢʪʦʨʘ) ʤʘʥʸʚʨʘ. ʅʘ ʨʠʩʫʥʢʝ 26 ʧʦʢʘʟʘʥ 

ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʜʣʷ 

ʩʫʜʥʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʧʦ ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 20 ʪʨʘʝʢʪʦʨʠʠ, ʩʦ ʩʢʦʨʦʩʪʴʶ 10 

ʤ/ʩ (ʣʝʚʘʷ ʢʦʣʦʥʢʘ ʨʠʩʫʥʢʦʚ) ʠ 20 ʤ/ʩ (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ ʨʠʩʫʥʢʦʚ). ɿʜʝʩʴ t  - ʚʨʝʤʷ, 

ʧʨʦʰʝʜʰʝʝ ʦʪ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ, m - ʦʧʨʝʜʝʣʸʥʥʦʝ ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 
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ʟʥʘʯʝʥʠʝ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʝʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʢʠ 26ʘ ʠ 26ʙ). ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ m ʙʣʠʟʢʦ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ (ʦʢʦʣʦ 10) ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʤ 

ʫʯʘʩʪʢʝ ʪʨʘʝʢʪʦʨʠʠ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʡ å3.5 ï 5 ʧʨʠ ʧʦʚʦʨʦʪʝ ʥʘ ʩʢʦʨʦʩʪʠ 

10 ʤ/ʩ ʠ ʜʦ å2.5 ʧʨʠ ʧʦʚʦʨʦʪʝ ʥʘ ʩʢʦʨʦʩʪʠ 20 ʤ/ʩ. ʇʨʠ ʵʪʦʤ ʘʣʛʦʨʠʪʤ ʜʦʩʪʘʪʦʯʥʦ 

ʙʳʩʪʨʦ ʦʪʨʝʘʛʠʨʦʚʘʣ ʥʘ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ (ʥʝ ʙʦʣʝʝ 15 ʩʝʢʫʥʜ, 

ʫʯʘʩʪʦʢ [63, 78] ʩʝʢʫʥʜ ʥʘ ʨʠʩʫʥʢʝ 26ʙ). 

 

 

ʈʠʩʫʥʦʢ 26 - ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʥʝʯʝʪʢʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʥʘ; ʰʪʨʠʭʘʤʠ 

ʩʥʠʟʫ ʦʩʠ ʘʙʩʮʠʩʩ ʧʦʢʘʟʘʥ ʫʯʘʩʪʦʢ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʥʘ 

 

ʈʠʩʫʥʢʠ 26ʚ ʠ 26ʛ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ 

çhhmè (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ), çhmè (ʧʫʥʢʪʠʨ), çlmè (ʪʦʯʢʠ) ʠ çllmè (ʪʦʯʢʘ-ʧʫʥʢʪʠʨ) ʧʦ 

ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ʊʘʢ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʤ/ʩ ʥʘ ʫʯʘʩʪʢʝ [0, 40] 

ʩʝʢʫʥʜ ʜʚʠʞʝʥʠʝ ʩ ʥʘʠʚʳʩʰʝʡ ʩʪʝʧʝʥʴʶ ʦʮʝʥʝʥʦ ʢʘʢ çʦʯʝʥʴ ʥʠʟʢʦʤʘʥʝʚʨʝʥʥʦʝè, 

ʥʘ ʫʯʘʩʪʢʝ (40, 43) ï ʢʘʢ çʥʠʟʢʦʤʘʥʝʚʨʝʥʥʦʝè, ʥʘ ʫʯʘʩʪʢʝ [43, 90] ï ʢʘʢ 

çʚʳʩʦʢʦʤʘʥʝʚʨʝʥʥʦʝè ʠ ʪ.ʜ. (ʨʠʩʫʥʦʢ 25ʚ). ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʨʤʳ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 25ʜ 
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ʠ 25ʝ, ʢʦʪʦʨʳʝ ʠʣʣʶʩʪʨʠʨʫʶʪ ʦʙʦʙʱʸʥʥʫʶ ʚʝʨʙʘʣʴʥʫʶ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʪʨʘʝʢʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʜʚʠʞʝʥʠʷ ʚ ʨʘʟʨʝʟʝ ʟʥʘʯʝʥʠʡ çʦʯʝʥʴ 

ʚʳʩʦʢʦʤʘʥʝʚʨʝʥʥʦʝè, çʚʳʩʦʢʦʤʘʥʝʚʨʝʥʥʦʝè, çʥʠʟʢʦʤʘʥʝʚʨʝʥʥʦʝè ʠ çʦʯʝʥʴ 

ʥʠʟʢʦʤʘʥʝʚʨʝʥʥʦʝè. ʊʘʢʘʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʩʫʜʥʘ 

ʩʣʫʞʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʦʧʝʨʘʪʦʨʘʤʠ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʷʤʠ. 

 

2.5 ʂʨʘʪʢʠʝ ʠʪʦʛʠ ʛʣʘʚʳ 2 

  

ɺ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ, 

ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʸʥ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

ʧʦ ʜʘʥʥʳʤ ʈʃʉ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ. ɺ ʦʩʥʦʚʫ ʟʘʜʘʯʠ ʧʦʣʦʞʝʥʘ ʤʥʦʛʦʤʦʜʝʣʴʥʘʷ 

ʦʮʝʥʢʘ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ 

ʬʠʣʴʪʨʘʮʠʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ - b-a  ʘʣʛʦʨʠʪʤʦʤ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʯʸʪʢʠʤ 

ʦʙʥʘʨʫʞʠʪʝʣʝʤ ʤʘʥʸʚʨʘ. ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʤʦʜʝʣʴʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ: 

¶ ʥʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ; 

¶ ʥʝʯʸʪʢʘʷ ʩʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ; 

¶ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʥʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ; 

¶ ʥʝʡʨʦ-ʥʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʪʠʧʘ 

ʉʫʛʝʥʦ. 

 ʅʘ ʚʭʦʜ ʚʩʝʭ ʩʠʩʪʝʤ ʧʦʜʘʸʪʩʷ ʚʝʢʪʦʨ ʧʨʠʚʝʜʸʥʥʳʭ ʥʝʚʷʟʦʢ ʠʟʤʝʨʝʥʠʡ 

ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ, ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʩʪʝʧʝʥʴ 

ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠ ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʚʳʙʦʨʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʦʜʝʣʠ ʜʣʷ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʝʛʦ ʪʨʘʝʢʪʦʨʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ 

ʚʘʨʠʘʥʪʳ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

 ɺ ʟʘʜʘʯʘʭ ʥʘʙʣʶʜʝʥʠʷ ʥʝʨʝʜʢʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʘʧʨʠʦʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (ʰʫʤʦʚ) [99]. ʊʘʢ, 

ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 
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ʦʮʝʥʠʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʬʠʣʴʪʨ ʂʘʣʤʘʥʘ) ʚʘʞʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʜʠʩʧʝʨʩʠʷʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ ʠ ʩʣʫʯʘʡʥʳʭ ʥʝ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʝʥʠʷ. ʆʯʝʥʴ ʯʘʩʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʪʨʫʜʥʦ ʟʘʜʘʪʴ ʘʧʨʠʦʨʥʦ (ʥʘʧʨʠʤʝʨ, ʧʘʨʘʤʝʪʨʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʦʰʠʙʦʢ 

ʠʟʤʝʨʝʥʠʡ ʈʃʉ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ). ɺ ʩʠʣʫ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʩʫʜʥʘ ʚ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʦʱʸʥʥʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʘʣʛʦʨʠʪʤʘ ʂʘʣʤʘʥʘ ï b-a  ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʫʝʪ 

ʘʧʨʠʦʨʥʦʛʦ ʟʥʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧ. 2.4 ʜʘʸʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥʳ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ 

ʤʥʦʛʦʤʦʜʝʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ çʦʙʦʡʪʠè ʧʨʦʙʣʝʤʫ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʟʘʜʘʯʠ. 

ʇʦʤʠʤʦ ʟʘʜʘʯʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ 

ʦʙʥʘʨʫʞʝʥʠʶ ʤʘʥʝʚʨʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʦ 

ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ 

ʫʜʦʙʝʥ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʚʝʨʙʘʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʧʝʨʘʪʦʨʘʤʠ ʉʋɼʉ ʠ 

ʩʫʜʦʚʦʜʠʪʝʣʷʤʠ (ʵʪʦʪ ʘʩʧʝʢʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 3 ʛʣʘʚʝ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ). ʄʘʥʝʚʨʠʨʫʶʱʠʝ ʠ ʥʝ ʤʘʥʝʚʨʠʨʫʶʱʠʝ ʦʙʲʝʢʪʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʶʪ ʨʷʜ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ [18, 102]. ɺʦ-ʧʝʨʚʳʭ, 

ʧʨʠ ʚʥʝʰʥʝʤ ʥʘʙʣʶʜʝʥʠʠ ʧʦʣʥʦʩʪʴʶ ʜʦʩʪʦʚʝʨʥʳʡ ʧʨʦʛʥʦʟ ʪʨʘʝʢʪʦʨʠʠ 

ʤʘʥʝʚʨʠʨʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʥʝʚʦʟʤʦʞʝʥ. ɺʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʧʨʠʥʷʪʦʛʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʩʫʜʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʧʳʪʢʝ ʩʫʜʦʚʦʜʠʪʝʣʷ ʧʨʠʜʘʪʴ ʜʚʠʞʝʥʠʶ ʙʝʟʦʧʘʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦ ʝʛʦ ʢʦʥʪʨʦʣʝ 

ʥʘʜ ʩʠʪʫʘʮʠʝʡ, ʪʦ ʜʣʷ ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʚʝʨʙʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ 

ʟʘʚʝʜʦʤʦ ʥʠʞʝ, ʯʝʤ ʜʣʷ ʥʝ ʤʘʥʝʚʨʠʨʫʶʱʠʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʦʙʱʸʥʥʳʝ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ ʜʚʠʞʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʫʜʥʘ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʙʦʨʪʦʚʦʡ ʠʣʠ ʙʝʨʝʛʦʚʦʡ 
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ʉʋɼʉ ʩ ʚʳʜʝʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ ʪʠʧʘ çʦʯʝʥʴ 

ʦʧʘʩʥʘʷè, çʦʧʘʩʥʘʷè, çʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷè ʠ ʪ.ʧ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʦʧʠʩʘʥʥʳʭ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ, ʧʦʣʫʯʝʥʥʦʡ ʧʫʪʝʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʪʠʧʠʯʥʳʭ (ʵʪʘʣʦʥʥʳʭ) ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ 

ʩʫʜʥʘ ʠʣʠ ʧʫʪʝʤ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʝʡ ʪʨʘʬʠʢ 

ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ:  

¶ ʷʚʣʷʝʪʩʷ ʣʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʝ 

ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʵʢʩʧʝʨʪʥʳʤ ʩʧʦʩʦʙʦʤ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ;  

¶ ʝʩʣʠ ʚʩʸ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʝʛʘʪʴ ʢ ʦʙʫʯʝʥʠʶ ʩʠʩʪʝʤʳ ʥʘ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʝ, ʪʦ ʢʘʢ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʘʢʫʶ ʚʳʙʦʨʢʫ;  

¶ ʜʦʩʪʘʪʦʯʥʦ ʣʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʦʛʨʘʥʠʯʠʪʴʩʷ 

ʥʘʙʦʨʦʤ ʵʪʘʣʦʥʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʩʫʜʦʚ ʠʣʠ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʬʠʢʘ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʘʪʴ ʝʸ ʥʘ 

ʨʝʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʷʭ ʜʚʠʞʝʥʠʷ.  

ʕʪʠ ʚʦʧʨʦʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʢ ʥʘʫʯʥʳʡ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʦʡ ʠʥʪʝʨʝʩ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʛʣʘʚʝ 2, ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

ʩʪʘʪʴʷʭ [44, 51, 56, 74, 75, 77], ʦʪʨʘʞʝʥʳ ʚ ʧʘʪʝʥʪʘʭ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ [38, 87].  
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ɻʣʘʚʘ 3. ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ 

 

3.1 ɿʘʜʘʯʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ ʥʘ ʦʩʥʦʚʝ ʚʥʝʰʥʠʭ 

ʪʨʘʝʢʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʠʤʝʶʱʠʝʩʷ ʥʘ ʤʦʩʪʠʢʝ ʩʫʜʥʘ, 

ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ [2, 3]. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʙʦʨʪʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ 

ʛʝʥʝʨʠʨʫʶʪ ʪʨʝʚʦʞʥʳʝ ʩʠʛʥʘʣʳ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ ʠʣʠ ʩʙʣʠʞʝʥʠʷ ʩ ʥʠʤ ʥʘ ʥʝʜʦʧʫʩʪʠʤʦ ʤʘʣʦʝ 

ʨʘʩʩʪʦʷʥʠʝ, ʧʨʠ ʵʪʦʤ ʙʦʨʪʦʚʳʝ ʩʠʩʪʝʤʳ ʠʩʭʦʜʷʪ ʠʟ ʘʧʨʠʦʨʥʦʡ ʧʦʩʳʣʢʠ 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʦʙʲʝʢʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʩʪʦʣʢʥʦʚʝʥʠʷ 

çʥʘ ʙʦʨʪʫè ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʙʝʟʦʧʘʩʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʜʘʭ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʥʝ ʨʝʰʘʝʪʩʷ 

ʟʘʜʘʯʘ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʚʦʟʣʦʞʝʥʦ ʥʘ ʙʝʨʝʛʦʚʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ. 

ɹʝʨʝʛʦʚʳʝ ʉʋɼʉ ʷʚʣʷʶʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʨʝʜʩʪʚʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʆʧʝʨʘʪʦʨ ʉʋɼʉ (ʜʠʩʧʝʪʯʝʨ) ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʠʜʝʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʫʜʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ (ʨʠʩʫʥʦʢ 27) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʘʨʘʢʪʝʨʝ ʠʭ ʜʚʠʞʝʥʠʷ.  

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʙʝʨʝʛʦʚʳʭ ʉʋɼʉ ï ʨʝʘʣʠʟʘʮʠʷ ʠʤʠ ʚʥʝʰʥʝʛʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʢʦʛʜʘ ʦʪʚʝʜʸʥʥʘʷ ʠʤ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʚʳʜʘʯʝʡ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ. ʉʋɼʉ ʪʨʝʪʴʝʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ 

ʦʪʦʙʨʘʞʘʪʴ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʥʦ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʧʘʩʥʦ ʩʙʣʠʞʘʶʱʠʝʩʷ 

ʩʫʜʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʜʣʷ ʦʧʝʨʘʪʦʨʘ 

ʪʨʝʚʦʞʥʳʡ ʩʠʛʥʘʣ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʙʩʪʘʥʦʚʢʫ, ʦʧʝʨʘʪʦʨ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʩʫʜʦʚʦʜʠʪʝʣʷʤʠ (ʢʘʧʠʪʘʥʘʤʠ ʩʫʜʦʚ), ʜʦʚʦʜʠʪ ʜʦ ʥʠʭ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʜʘʸʪ ʫʢʘʟʘʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ. ʈʝʘʣʠʟʫʝʤʳʝ 

ʉʋɼʉ ʘʣʛʦʨʠʪʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦ ʩʙʣʠʞʘʶʱʠʭʩʷ ʩʫʜʦʚ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʝ ʥʘ 
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ʠʜʝʡʥʦʡ ʫʩʪʘʥʦʚʢʝ ʛʝʥʝʨʘʮʠʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʨʘʩʭʦʞʜʝʥʠʷ (ʢʘʢ ʚ 

ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤʘʭ), ʘ ʥʘ ʚʳʜʘʯʝ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʛʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʯʠʩʣʘ ʣʦʞʥʳʭ ʪʨʝʚʦʛ. 

 

 
 

ʈʠʩʫʥʦʢ 27 - ʇʨʠʥʮʠʧ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʘʢʚʘʪʦʨʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʉʋɼʉ. ʂʨʫʞʢʘʤʠ ʧʦʢʘʟʘʥʦ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʩʫʜʦʚ, ʩʪʨʝʣʢʦʡ ï ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʠʭ 

ʜʚʠʞʝʥʠʷ. ʂʨʘʩʥʳʤ ʦʪʤʝʯʝʥʳ ʩʫʜʘ, ʩʪʦʷʱʠʝ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ 

 

ɿʘʜʘʯʘ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʨʝʰʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʠʭ ʪʨʘʝʢʪʦʨʠʡ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʉʋɼʉ ʷʚʣʷʶʪʩʷ 

ʚʥʝʰʥʠʝ ʪʨʘʝʢʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʙʝʨʝʛʦʚʳʭ ʨʘʜʘʨʦʚ ʠ/ʠʣʠ 

ʙʦʨʪʦʚʳʭ ʪʨʘʥʩʧʦʥʜʝʨʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʦʡ ʜʦʩʪʦʚʝʨʥʘʷ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʪʨʘʝʢʪʦʨʠʡ ʩʫʜʦʚ ʥʘ ʙʦʣʴʰʠʭ 

ʠʥʪʝʨʚʘʣʘʭ ʚʨʝʤʝʥʠ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʩʫʜʘ ʤʘʥʝʚʨʠʨʫʶʪ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʤʥʦʞʝʩʪʚʘ ʨʝʰʝʥʠʡ, 

ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʚʦʟʨʘʩʪʘʥʠʶ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʧʨʠ 

ʧʨʠʥʷʪʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʰʝʥʠʷ. ɺʩʸ ʵʪʦ ʧʦʚʳʰʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʦʧʝʨʘʪʦʨʦʚ ʉʋɼʉ ʠ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʢʨʠʪʠʯʝʩʢʠʤ ʦʰʠʙʢʘʤ [136, 137, 234]. 
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ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʚʝʨʙʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʧʦʥʷʪʠʷ çʦʧʘʩʥʘʷ ʩʠʪʫʘʮʠʷè (ʜʘʣʝʢʦ ʥʝ ʦʜʥʦʟʥʘʯʥʦʛʦ [98, 212, 213]) ʢ ʝʛʦ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ. ʆʙʳʯʥʦ ʧʨʠ ʵʪʦʤ ʧʨʠʥʷʪʦ ʫʯʠʪʳʚʘʪʴ 

ʠʟʚʝʩʪʥʳʝ ʜʘʥʥʳʝ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʣʘʚʘʥʠʷ ʠʤʝʝʪ ʩʦʙʣʶʜʝʥʠʝ ʥʝʢʦʝʡ çʟʦʥʳ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʚʦʢʨʫʛ ʩʫʜʥʘ. ʏʘʩʪʦ ʵʪʫ ʟʦʥʫ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ 

çʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥè. ɺ ʦʪʥʦʰʝʥʠʠ ʧʦʥʷʪʠʷ çʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥè ʠʤʝʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʪʦʣʢʦʚʘʥʠʡ [100, 101, 118, 194, 200, 225-227 ʠ ʜʨ.]. ʊʘʢ, ʩʪʘʪʠʯʝʩʢʠʤ 

ʢʦʨʘʙʝʣʴʥʳʤ ʜʦʤʝʥʦʤ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʟʦʥʫ, ʚ ʢʦʪʦʨʫʶ ʜʨʫʛʠʝ ʩʫʜʘ ʥʝ ʜʦʧʫʩʢʘʶʪ 

ʚʪʦʨʞʝʥʠʷ. ʆʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʩʫʜʥʦʤ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʤʘʥʝʚʨʘ 

ʫʢʣʦʥʝʥʠʷ ʥʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʨʘʙʝʣʴʥʳʤ ʜʦʤʝʥʦʤ. ɻʨʘʥʠʮʘ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ ï ʵʪʦ ʥʝʢʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʢʦʪʦʨʳʡ, ʩʙʣʠʞʘʷʩʴ, 

ʩʫʜʦʚʦʜʠʪʝʣʠ ʥʝ ʤʦʛʫʪ ʧʨʝʦʜʦʣʝʪʴ. ɺʦ ʚʩʝʭ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʟʘ ʦʧʘʩʥʫʶ 

ʩʠʪʫʘʮʠʶ (ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʣʠ ʧʦʩʘʜʢʫ ʥʘ ʤʝʣʴ) ʧʨʠʥʠʤʘʝʪʩʷ ʚʪʦʨʞʝʥʠʝ ʜʨʫʛʦʛʦ 

ʩʫʜʥʘ ʠʣʠ ʟʦʥʳ, ʟʘʧʨʝʱʸʥʥʦʡ ʜʣʷ ʧʣʘʚʘʥʠʷ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʤʝʥʘ (ʩʤ. ʪʘʢʞʝ ʧ. 

1.4).  

 ʇʨʝʜʣʘʛʘʝʤʳʤ ʚ ʨʘʙʦʪʝ ʥʦʚʳʤ ʧʦʜʭʦʜʦʤ ʢ ʫʧʦʨʷʜʦʯʠʚʘʥʠʶ ʜʝʡʩʪʚʠʡ 

ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʯʝʪ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʝʢʪʦʨʥʳʭ 

ʩʚʦʡʩʪʚ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. ʇʨʠ ʚʥʝʰʥʝʤ ʥʘʙʣʶʜʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʩʫʜʥʘ. 

ʇʨʘʢʪʠʢʘ ʩʫʜʦʚʦʞʜʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʘʥʝʚʨʠʨʫʶʱʠʝ ʠ ʥʝ ʤʘʥʝʚʨʠʨʫʶʱʠʝ 

ʩʫʜʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʤʝʶʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ʚʥʝʰʥʝʤ ʥʘʙʣʶʜʝʥʠʠ ʧʦʣʥʦʩʪʴʶ 

ʜʦʩʪʦʚʝʨʥʳʡ ʧʨʦʛʥʦʟ ʪʨʘʝʢʪʦʨʠʠ ʤʘʥʝʚʨʠʨʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʥʝʚʦʟʤʦʞʝʥ. ɺʦ-

ʚʪʦʨʳʭ, ʥʘ ʧʨʘʢʪʠʢʝ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʩʫʜʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʧʳʪʢʝ ʩʫʜʦʚʦʜʠʪʝʣʷ ʧʨʠʜʘʪʴ ʜʚʠʞʝʥʠʶ ʙʝʟʦʧʘʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦ ʝʛʦ ʢʦʥʪʨʦʣʝ 

ʥʘʜ ʩʠʪʫʘʮʠʝʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʤʘʥʝʚʨʠʨʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʚʝʨʙʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʦʧʘʩʥʦʩʪʠ ʟʘʚʝʜʦʤʦ ʥʠʞʝ, ʯʝʤ ʜʣʷ ʥʝ ʤʘʥʝʚʨʠʨʫʶʱʝʛʦ.  
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 ʕʪʦ ʷʚʣʷʝʪʩʷ ʧʦʙʫʜʠʪʝʣʴʥʳʤ ʤʦʪʠʚʦʤ ʫʯʠʪʳʚʘʪʴ ʪʠʧ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʪʫʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʦʚ ʠ ʚʳʜʝʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ 

ʦʧʘʩʥʦʩʪʠ (ʪʠʧʘ çʦʯʝʥʴ ʦʧʘʩʥʘʷè, çʦʧʘʩʥʘʷè, çʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷè ʠ ʪ.ʧ.) [57, 233]. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʫ ʉʋɼʉ ʜʝʡʩʪʚʦʚʘʪʴ ʩʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʧʨʠʦʨʠʪʝʪʘ (ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ 

ʪʨʝʚʦʞʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʠʟ ʥʠʭ). 

 

3.2 ʄʦʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ 

ʩʫʜʦʚ 

 

3.2.1 ʄʦʜʝʣʴ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʪʠʧʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʨʘʝʢʪʦʨʠʡ 

  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʢʣʘʩʩ ʤʦʜʝʣʝʡ ʨʝʘʣʠʟʫʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʪʦʢʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʝʨʝʛʦʚʳʭ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʭ ʈʃʉ 

ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ ʠ/ʠʣʠ ʙʦʨʪʦʚʳʭ ʪʨʘʥʩʧʦʥʜʝʨʦʚ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʢ ʙʘʟʦʚʳʡ ʠʩʪʦʯʥʠʢ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʉʋɼʉ. ʅʘʣʠʯʠʝ ʩʣʫʯʘʡʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʵʭʦ-ʩʠʛʥʘʣʘ ʠ ʧʦʤʝʭ, ʩʚʷʟʘʥʥʳʭ ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʢʦʥʝʯʥʳʤ ʦʙʲʸʤʦʤ ʮʠʬʨʦʚʦʛʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʘʢʚʘʪʦʨʠʠ, 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʤʦʜʝʣʝʡ 

ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʪʠʧʘ.  

 ɺʚʝʜʸʤ ʧʨʘʚʫʶ ʦʨʪʦʛʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʪʩʯʸʪʘ oxy, ʩ ʦʩʴʶ y , 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʉʝʚʝʨ, ʠ ʦʩʴʶ x, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ɺʦʩʪʦʢ. ʇʫʩʪʴ ʠʟʤʝʨʷʝʤʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ 

ʠʟʤʝʨʝʥʠʡ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

).()()(

),()()(

kykky

kxkkx

ttytz

ttxtz

x+=

x+=
                                          (13) 
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ɿʜʝʩʴ )( ktx , )( kty  - ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ kt , )( kx tx , )( ky tx  - ʩʣʫʯʘʡʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ.  

 ɺ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʧʨʠ ʚʥʝʰʥʝʤ ʥʘʙʣʶʜʝʥʠʠ ʜʘʥʥʳʭ ʦ 

ʩʠʣʘʭ ʠ ʤʦʤʝʥʪʘʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʦʙʲʝʢʪ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʝʛʦ ʪʨʘʝʢʪʦʨʠʶ ʥʘ 

ʠʥʪʝʨʚʘʣʝ ʥʘʙʣʶʜʝʥʠʷ, ʙʫʜʝʤ ʦʧʠʩʳʚʘʪʴ ʵʚʦʣʶʮʠʶ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ 

ʧʨʦʩʪʝʡʰʠʤʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ: 

.)()()(

,)()()(

1
0

)(
0

1
0

)(
0

ä

ä

=

=

-+=

-+=

y

x

N

i

iy
i

N

i

ix
i

ttatyty

ttatxtx

                                  (14) 

ɿʜʝʩʴ xN , yN  - ʧʦʨʷʜʦʢ ʧʦʣʠʥʦʤʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʠ ʦʧʠʩʘʥʠʠ ʵʚʦʣʶʮʠʠ 

ʢʦʦʨʜʠʥʘʪ, )(x
ia , )(y

ia  -  ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʳʝ ʩʦ 

ʩʢʦʨʦʩʪʷʤʠ ʦʙʲʝʢʪʘ ʠ ʧʨʠʚʝʜʸʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʪʘʨʰʠʭ ʧʨʦʠʟʚʦʜʥʳʭ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ((13), (14)) ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʢʘʢ ʦ 

ʤʦʜʝʣʠ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ, ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʘ 

ʦʮʝʥʦʢ T))(Ĕ),(Ĕ( tytx , ʧʨʠʯʸʤ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  ʤʦʞʝʪ ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʪʴ ʠʥʪʝʨʚʘʣʫ 

ʥʘʙʣʶʜʝʥʠʷ, ʪʘʢ ʠ ʣʝʞʘʪʴ ʚʥʝ ʝʛʦ. ʇʨʠ ʵʪʦʤ ʚ ʩʠʣʫ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʟʥʘʯʝʥʠʡ ʦʮʝʥʦʢ ʚʝʢʪʦʨ T))(Ĕ),(Ĕ( tytx   ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʚʤʝʩʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʣʫʯʘʡʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʮʝʥʠʚʘʥʠʷ (ʚʝʣʠʯʠʥʘʭ 

)(Ĕ)()( txtxtx -=D , )(Ĕ)()( tytyty -=D ).  

 ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪʳ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʦʥʷʪʠʷ çʦʧʘʩʥʘʷ ʩʠʪʫʘʮʠʷè ʚ ʨʘʤʢʘʭ 

ʤʦʜʝʣʠ ((13), (14)). ɹʫʜʝʤ ʨʘʟʣʠʯʘʪʴ ʜʚʘ ʪʠʧʘ ʦʧʘʩʥʦʩʪʝʡ: ʦʧʘʩʥʦʩʪʴ ʪʠʧʘ çʩʫʜʥʦ-

ʙʝʨʝʛè ʠ ʦʧʘʩʥʦʩʪʴ ʪʠʧʘ çʩʫʜʥʦ-ʩʫʜʥʦè.  

 ʉʣʫʯʘʡ çʩʫʜʥʦ-ʙʝʨʝʛè. ʈʘʟʜʝʣʠʤ ʥʘʙʣʶʜʘʝʤʫʶ ʉʋɼʉ ʘʢʚʘʪʦʨʠʶ ʥʘ ʜʚʝ ʟʦʥʳ: 

ʫʯʘʩʪʦʢ, ʛʜʝ ʜʚʠʞʝʥʠʝ ʩʫʜʦʚ ʚʦʟʤʦʞʥʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ (ʨʘʟʨʝʰʸʥʥʫʶ ʟʦʥʫ, 

ʤʥʦʞʝʩʪʚʦ Y), ʠ ʫʯʘʩʪʦʢ, ʛʜʝ ʜʚʠʞʝʥʠʝ ʩʫʜʦʚ ʟʘʧʨʝʱʝʥʦ (ʟʘʧʨʝʱʸʥʥʫʶ ʟʦʥʫ, 

ʤʥʦʞʝʩʪʚʦ N). ʆʧʨʝʜʝʣʠʤ ʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ 
AS  ʚ ʚʠʜʝ ʢʨʫʛʘ ʨʘʜʠʫʩʘ 

AR , 
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ʦʯʝʨʯʝʥʥʦʛʦ ʚʦʢʨʫʛ ʫʩʣʦʚʥʦʡ ʪʦʯʢʠ ï ʮʝʥʪʨʘ ʩʫʜʥʘ (ʨʠʩʫʥʦʢ 28). ɹʫʜʝʤ ʪʨʘʢʪʦʚʘʪʴ 

ʵʪʦʪ ʜʦʤʝʥ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ï ʢʘʢ ʟʦʥʫ, ʚʪʦʨʞʝʥʠʝ ʚ ʢʦʪʦʨʫʶ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʦʧʘʩʥʦʩʪʴ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘ ʦʧʘʩʥʫʶ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ ʬʘʢʪ ʥʘʣʠʯʠʷ (ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ) ʥʝʧʫʩʪʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ 

ʤʥʦʞʝʩʪʚ  N  ʠ 
AS .  

 ʇʫʩʪʴ ʧʦʣʦʞʝʥʠʝ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʮʝʥʢʦʡ ʝʛʦ ʢʦʦʨʜʠʥʘʪ ï ʚʝʢʪʦʨʦʤ T))(Ĕ),(Ĕ( tytx ʠ ʬʫʥʢʮʠʝʡ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʮʝʥʦʢ ),( yxf . ʆʧʠʰʝʤ ʚʦʟʤʦʞʥʳʝ 

ʩʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ çʚʝʨʦʷʪʥʦʩʪʴ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠè.  

 

 
 

ʈʠʩʫʥʦʢ 28 - ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʥʷʪʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʜʣʷ 

ʩʣʫʯʘʷ çʩʫʜʥʦ-ʙʝʨʝʛè 

 

 1. ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʨʝʰʸʥʥʫʶ ʟʦʥʫ Y. ɺ ʨʘʤʢʘʭ ʥʝʸ ʚʳʜʝʣʠʤ ʟʦʥʫ 
*Y  - 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʨʝʰʸʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʮʝʥʪʨʘ ʩʫʜʥʘ (ʪ.ʝ. ʧʨʠʚʝʜʸʤ Y  ʢ 
*Y ʩ ʫʯʸʪʦʤ 

ʨʘʜʠʫʩʘ ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ (ʨʠʩʫʥʦʢ 28ʘ). ɽʩʣʠ Ttytx ))(Ĕ),(Ĕ(  - ʦʮʝʥʢʘ ʧʦʣʦʞʝʥʠʷ 

ʮʝʥʪʨʘ ʦʙʲʝʢʪʘ, ʘ ),( yxf  - ʬʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʦʮʝʥʦʢ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ *))(),(( Ytytx TÍ  (ʪ.ʝ. ʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  ʣʝʞʠʪ ʚ ʙʝʟʦʧʘʩʥʦʡ ʟʦʥʝ) ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʧʦ ʬʦʨʤʫʣʝ  

ñ=
*

* ),()(

Y
Y

dxdyyxftP                                                       (15) 
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 2. ʂʘʢ ʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʧʨʠʚʝʜʸʤ ʟʦʥʫ Y  ʢ 
*Y . ʇʫʩʪʴ *))(Ĕ),(Ĕ( Ytytx TÍ . 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ r ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ Ttytx ))(Ĕ),(Ĕ( ʜʦ ʛʨʘʥʠʮʳ 
*Y  ʠ ʚʚʝʜʸʤ 

ʧʦʥʷʪʠʝ ʢʨʫʛʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ *Y
S  - ʢʨʫʛʘ ʩ ʮʝʥʪʨʦʤ ))(Ĕ),(Ĕ( tytx ʠ ʨʘʜʠʫʩʦʤ r 

(ʨʠʩʫʥʦʢ 28ʙ); ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, *Y
S  ʥʝ ʩʣʝʜʫʝʪ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʢʦʨʘʙʝʣʴʥʳʤ 

ʜʦʤʝʥʦʤ 
AS ). ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ *))(Ĕ),(Ĕ(

Y
T Stytx Í (ʪ.ʝ. ʮʝʥʪʨ ʩʫʜʥʘ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t  ʣʝʞʠʪ ʚ ʢʨʫʛʝ ʙʝʟʦʧʘʩʥʦʩʪʠ) ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʧʦ ʬʦʨʤʫʣʝ  

ñ=

*

*
),()(

Y

Y
S

S dxdyyxftP                                           (16) 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ *))(Ĕ),(Ĕ( Ytytx TÎ , ʧʨʠʤʝʤ 0)(
*
=tP

Y
S . 

 3. ʈʘʩʩʤʦʪʨʠʤ ʚʝʢʪʦʨ ʦʮʝʥʦʢ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ Ttytx ))(Ĕ),(Ĕ(  ʠ ʟʦʥʫ 
*Y . ʇʫʩʪʴ 

||r - ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ))(Ĕ),(Ĕ( tytx  ʜʦ ʛʨʘʥʠʮʳ 
*Y , ʧʨʠʯʸʤ, 0>r  

ʝʩʣʠ *))(Ĕ),(Ĕ( Ytytx TÍ  ʠ 0<r , ʝʩʣʠ *))(Ĕ),(Ĕ( Ytytx TÎ (ʨʠʩʫʥʦʢ 28ʚ). ɽʩʣʠ )(rf  - 

ʬʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ r 

(ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥ ʩʪʘʪʠʩʪʠʢʦʡ Ttytx ))(Ĕ),(Ĕ( ), ʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 0>r  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  (ʪʦ ʝʩʪʴ ʮʝʥʪʨ ʦʙʲʝʢʪʘ ʣʝʞʠʪ ʚ ʟʦʥʝ 

*Y ) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ  

ñ
¤

>r rr=

0

0 )()( dftP                                         (17) 

 ɺʝʣʠʯʠʥʳ )(* tP
Y

, )(
*

tP
Y

S  ʠ )(0 tP>r  ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʠ 

ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  (ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʫʜʥʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʙʝʨʝʛʫ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʣʠʯʠʥʳ )(1 * tP
Y

- , )(1
*

tP
Y

S-  ʠ 

)(1 0 tP >r-  ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ.   
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 ʉʣʫʯʘʡ çʩʫʜʥʦ-ʩʫʜʥʦè. ʇʫʩʪʴ ʠʤʝʶʪʩʷ ʜʚʘ ʦʙʲʝʢʪʘ. ʆʧʨʝʜʝʣʠʤ ʢʦʨʘʙʝʣʴʥʳʡ 

ʜʦʤʝʥ: ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʘ Si
Ǐ ( 2,1=i ) ʩʦ ʩʪʦʨʦʥʦʡ 2Ri

Ǐ ʠ ʮʝʥʪʨʦʤ, ʩʦʚʧʘʜʘʶʱʠʤ ʩ 

ʫʩʣʦʚʥʳʤ ʮʝʥʪʨʦʤ ʩʫʜʥʘ, ʠʣʠ, ʘʥʘʣʦʛʠʯʥʦ ʩʣʫʯʘʶ çʩʫʜʥʦ-ʙʝʨʝʛè, ʚ ʚʠʜʝ ʢʨʫʛʘ A
iS  

ʨʘʜʠʫʩʘ A
iR  (ʨʠʩʫʥʦʢ 29). ɿʘ ʦʧʘʩʥʫʶ ʩʠʪʫʘʮʠʶ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʦʙʲʝʢʪʘʤʠ 

ʧʨʠʤʝʤ ʬʘʢʪ ʥʘʣʠʯʠʷ ʥʝʧʫʩʪʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚ S1
Ǐ, S2

Ǐ  ʠʣʠ A1S , A2S .  

 

 
 

ʈʠʩʫʥʦʢ 29 - ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʥʷʪʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʜʣʷ 

ʩʣʫʯʘʷ çʩʫʜʥʦ-ʩʫʜʥʦè 

 

 ɽʩʣʠ ʧʦʣʦʞʝʥʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  

ʦʧʠʩʳʚʘʝʪʩʷ ʦʮʝʥʢʘʤʠ ʠʭ ʢʦʦʨʜʠʥʘʪ T
11 ))(Ĕ),(Ĕ( tytx , T

22 ))(Ĕ),(Ĕ( tytx  ʠ ʬʫʥʢʮʠʷʤʠ 

ʧʣʦʪʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʮʝʥʦʢ ),( 111 yxf  ʠ ),( 222 yxf , ʪʦ 

ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ çʚʝʨʦʷʪʥʦʩʪʴ ʦʧʘʩʥʦʡ 

ʩʠʪʫʘʮʠʠè.  

 1. ʇʫʩʪʴ ʢʦʨʘʙʝʣʴʥʳʝ ʜʦʤʝʥʳ ʜʚʫʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʟʘʜʘʥʳ ʢʘʢ 

S1
Ǐ, S2

Ǐ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ R1
Ǐ, R2

Ǐ (ʨʠʩʫʥʦʢ 29ʘ). ʇʨʠ ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʷʭ 

ʧʣʦʪʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʮʝʥʦʢ ),( 111 yxf  ʠ ),( 222 yxf  

ʚʝʨʦʷʪʥʦʩʪʴ ʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʢʦʨʘʙʝʣʴʥʳʭ ʜʦʤʝʥʦʚ ʚ ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʧʦ ʬʦʨʤʫʣʝ  

2211222111 ),(),()( yddxdydxyxfyxftP ñ
G

G = ,                        (18) 

ʛʜʝ G ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ ʥʝʨʘʚʝʥʩʪʚ  
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|| 21 xx - > R1
Ǐ + R2

Ǐ, 

|| 21 yy - > R1
Ǐ + R2

Ǐ, 

ʪ.ʝ. G ʵʢʚʠʚʘʣʝʥʪʥʦ ʤʥʦʞʝʩʪʚʫ ʟʥʘʯʝʥʠʡ )(1 tx , )(1 ty , )(2 tx , )(2 ty , ʧʨʠ ʢʦʪʦʨʳʭ 

ʧʝʨʝʩʝʯʝʥʠʝ S1
Ǐ ʠ S2

Ǐ  ʧʫʩʪʦ.  

 2. ʇʫʩʪʴ ʢʦʨʘʙʝʣʴʥʳʝ ʜʦʤʝʥʳ ʜʚʫʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʟʘʜʘʥʳ ʢʘʢ A
1S  

ʠ A2S  ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʜʠʫʩʘʤʠ A
1R  ʠ A2R . ɺʚʝʜʸʤ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ 

ʧʦʥʷʪʠʝ ʢʨʫʛʘ ʙʝʟʦʧʘʩʥʦʩʪʠ Y
iS ( 2,1=i )  - ʢʨʫʛʘ ʩ ʮʝʥʪʨʦʤ ))(Ĕ),(Ĕ( tytx ii  ʠ ʨʘʜʠʫʩʦʤ 

ir (ʨʠʩʫʥʦʢ 29ʙ), ʧʨʠʯʝʤ ir ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʝʰʝʥʠʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ  

21 r=r , 

AA
2121

2
21

2
21 )())(Ĕ)(Ĕ())(Ĕ)(Ĕ( RRtytytxtx +=r+r--+- .  

ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ Y
iii Stytx Í))(),((  ʜʣʷ ʚʩʝʭ i  (ʪʦ ʝʩʪʴ ʮʝʥʪʨʳ ʦʙʦʠʭ 

ʦʙʲʝʢʪʦʚ ʣʝʞʘʪ ʚ ʩʚʦʠʭ ʢʨʫʛʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ) ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʧʦ ʬʦʨʤʫʣʝ  

2222211111

21

),(),()( yddxyxfyddxyxftP
YY

Y

SS
S ññ= .                     (19) 

 3. ɿʘʜʘʜʠʤ ʢʦʨʘʙʝʣʴʥʳʝ ʜʦʤʝʥʳ ʦʙʲʝʢʪʦʚ ʚ ʚʠʜʝ ʢʨʫʛʦʚ A
1S  ʠ A2S  ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʜʠʫʩʘʤʠ A
1R  ʠ A2R . ɺʚʝʜʸʤ ʚʝʣʠʯʠʥʫ (ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʮʝʥʪʨʘʤʠ ʦʙʲʝʢʪʦʚ ï ʨʠʩʫʥʦʢ 29ʚ) 

2
21

2
2112 ))(Ĕ)(Ĕ())(Ĕ)(Ĕ( tytytxtx -+-=r . 

ɽʩʣʠ )( 12rf  - ʬʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ 12r  (ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥ ʦʰʠʙʢʘʤʠ ʦʮʝʥʦʢ 

ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʦʚ), ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ  AA
2112 RR +>r  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t  

(ʪʦ ʝʩʪʴ ʢʦʨʘʙʝʣʴʥʳʝ ʜʦʤʝʥʳ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

ñ
¤

+
+>r

rr=
AA

AA

21

21
1212)()(

RR
RR

dftP .                                (20) 
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 ɺʝʣʠʯʠʥʳ )(tPG , )(tP YS
 ʠ )(

21
tP

RR AA+>r
 ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ 

ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʣʠʯʠʥʳ )(1 tPG- , )(1 tP YS
-  ʠ 

)(1
21

tP
RR AA+>r

-  ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʩʚʝʪʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʦʙʨʘʪʥʘʷ 

ʟʘʜʘʯʘ ((13), (14)), ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ:  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ )(),( tytx ii  ʥʘ ʟʘʜʘʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ;  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʮʝʥʠʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʢʘʢ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (ʥʘʭʦʞʜʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʬʫʥʢʮʠʠ 

),( ii yxf );  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʚʝʣʠʯʠʥ ((15)-(20)), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ;  

¶ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʪʠʧʝ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ (ʦʧʘʩʥʘʷ/ʙʝʟʦʧʘʩʥʘʷ) ʠ 

ʚʳʜʘʯʝ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʠ.  

 

3.2.2 ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ 

 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʧʨʠʙʝʛʥʝʤ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʧʨʠʙʣʠʞʝʥʠʶ - ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

çʩʫʜʥʦ-ʩʫʜʥʦè ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ʩʫʜʦʚ.  

ʅʝ ʪʝʨʷʷ ʦʙʱʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʠʤ ʙʝʨʝʛʦʚʫʶ ʉʋɼʉ, ʨʝʘʣʠʟʫʶʱʫʶ ʚʥʝʰʥʝʝ 

ʥʘʙʣʶʜʝʥʠʝ ʠ ʠʤʝʶʱʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʈʃʉ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ 

(ʠʟʤʝʨʷʶʱʫʶ ʨʘʩʩʪʦʷʥʠʝ ʠ ʘʟʠʤʫʪ) ʠ/ʠʣʠ ʧʨʠʸʤʦ-ʧʝʨʝʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɸʀʉ) [125, 236]. 

ɺʚʝʜʸʤ ʧʨʘʚʫʶ ʦʨʪʦʛʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʪʩʯʸʪʘ oxy, ʩ ʮʝʥʪʨʦʤ o , 

ʩʚʷʟʘʥʥʳʤ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʘʥʪʝʥʥʳ ʈʃʉ, ʦʩʴʶ y, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʉʝʚʝʨ, ʠ ʦʩʴʶ 
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x, ʥʘʧʨʘʚʣʝʥʥʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ɺʦʩʪʦʢ. ʇʫʩʪʴ ʠʟʤʝʨʷʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ ʠʟʤʝʨʝʥʠʡ 

ʢʦʦʨʜʠʥʘʪ ʢʘʞʜʦʛʦ ʩʫʜʥʘ ʠʤʝʝʪ ʚʠʜ (13). 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʩʫʜʥʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 
)1(x , )1(y  ʠ 

)2(x , )2(y  ʠ ʩʢʦʨʦʩʪʷʤʠ 

)1(
xv , 

)1(
yv  ʠ  )2(

xv , 
)2(

yv . ɹʫʜʝʤ ʦʧʠʩʳʚʘʪʴ ʠʭ ʢʦʣʣʝʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʥʘʙʦʨʦʤ ʚʝʣʠʯʠʥ 

T),,,,( vvyx wvrr h  - ʚʝʢʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʚʫʭ ʩʫʜʦʚ, ʛʜʝ 

)1()2( xxrx -= , 
)1()2( yyry -=  - ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʩʫʜʦʚ, 2)2()1(2)2()1( )()( yyxx vvvvv -+-=  - ʩʢʦʨʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʫʜʦʚ, vh  - ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, 

dt
d

w v
v

h
=  - ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ vh  (ʨʠʩʫʥʦʢ 30).  

 

v(1)

v(2)

r

v
hv

hr

q

R + R 1         2

 o         o

 
 

ʈʠʩʫʥʦʢ 30 - ʄʦʜʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʘʨʳ çʩʫʜʥʦ-ʩʫʜʥʦè 

 

ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʚʦʣʶʮʠʠ ʚʝʢʪʦʨʘ 

ʩʦʩʪʦʷʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ: 

.0

,

,0

)),()(cos()(

)),()(sin()(

00

00

=

=h

=

-+h-=

-+h-=

v

vv

vvy

vvx

w

w

v

ttwtvtr

ttwtvtr

#

#

#

#

#

                                 (21) 
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 ʉ ʫʯʸʪʦʤ (13) ʠ (21) ʙʫʜʝʤ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ: 

.,1

),()()()()(

),()()()()(

)1()2(

)1()2(

Nk

ttrtztztz

ttrtztztz

krykykykykry

krxkxkxkxkrx

=

x+=-=

x+=-=

                    (22) 

ɿʜʝʩʴ )()1(
kx tz , )()1(

ky tz  - ʠʟʤʝʨʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʝʨʚʦʛʦ ʩʫʜʥʘ, )()2(
kx tz , )()2(

ky tz  - 

ʠʟʤʝʨʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʚʪʦʨʦʛʦ ʩʫʜʥʘ;  )( krx tz , )( kry tz  - ʠʟʤʝʨʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʝʢʮʠʡ ʚʝʢʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʫʜʦʚ, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ kt ; )( krx tx , )( kry tx  - ʧʨʠʚʝʜʸʥʥʳʝ ʩʣʫʯʘʡʥʳʝ ʦʰʠʙʢʠ 

ʠʟʤʝʨʝʥʠʡ; N ï ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ. 

ʎʝʣʴʶ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ((21), (22)) ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʝʢʪʦʨʘ 

ʩʦʩʪʦʷʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʚʫʭ ʩʫʜʦʚ 
T))(Ĕ),(Ĕ),(Ĕ),(Ĕ),(Ĕ()(Ĕ twttvtrtrts vvyx h=

, ʦʪʥʝʩʸʥʥʘʷ ʢ ʚʳʙʨʘʥʥʦʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ t, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʪʴ 

ʠʥʪʝʨʚʘʣʫ ʥʘʙʣʶʜʝʥʠʷ, ʪʘʢ ʠ ʣʝʞʘʪʴ ʚʥʝ ʝʛʦ. ʆʧʠʩʘʥʥʘʷ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ (21) 

ʷʚʣʷʝʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ; ʤʦʜʝʣʠ ʪʘʢʦʛʦ ʪʠʧʘ ʪʨʘʜʠʮʠʦʥʥʳ ʧʨʠ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʥʘʙʣʶʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʣʘʭ ʠ ʤʦʤʝʥʪʘʭ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʜʚʠʞʝʥʠʝ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʝʣʠʯʠʥ 
T),,,,( vvyx wvrr h  ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʦʤ ʜʚʠʞʝʥʠʠ ʜʚʫʭ ʩʫʜʦʚ ʚ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ 

ʥʝʬʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ: 

¶ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʙʣʠʟʢʦ ʢ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʢʪʦʨʘ r; 

¶ ʚʝʣʠʯʠʥʘ vw  ʙʣʠʟʢʘ ʢ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʢʪʦʨʘ r; 

¶ ʚʨʝʤʷ, ʦʩʪʘʚʰʝʝʩʷ ʜʦ ʩʙʣʠʞʝʥʠʷ, ʤʝʥʴʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ. 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʦʯʝʚʠʜʥʦ, ʪʨʘʢʪʦʚʢʦʡ ʧʦʥʷʪʠʷ 

çʦʧʘʩʥʘʷ ʩʠʪʫʘʮʠʷè.  
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ɸʥʘʣʦʛʠʯʥʦ ʧʫʥʢʪʫ 3.2.1 ʦʧʨʝʜʝʣʠʤ ʢʦʨʘʙʝʣʴʥʳʡ ʜʦʤʝʥ ʚ ʚʠʜʝ ʢʨʫʛʘ A
iS  

ʨʘʜʠʫʩʘ A
iR , ʦʯʝʨʯʝʥʥʦʛʦ ʚʦʢʨʫʛ ʫʩʣʦʚʥʦʡ ʪʦʯʢʠ ï ʮʝʥʪʨʘ ʩʫʜʥʘ. ɹʫʜʝʤ ʪʨʘʢʪʦʚʘʪʴ 

ʵʪʦʪ ʜʦʤʝʥ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ï ʢʘʢ ʟʦʥʫ, ʚʪʦʨʞʝʥʠʝ ʚ ʢʦʪʦʨʫʶ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʦʧʘʩʥʦʩʪʴ (ʨʠʩʫʥʦʢ 30). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ 

ʫʩʣʦʚʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʚʫʭ ʩʫʜʦʚ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

,|| q<h-h rv                                                    (23) 

q<- #|| rv ww ,                                                  (24) 

*0 TT<<                                                     (25) 

ɿʜʝʩʴ 22|| yx rrr +=  - ʪʝʢʫʱʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʫʜʘʤʠ; ö
÷

õ
æ
ç

å
=h

y

x
r r

r
arctan  - 

ʘʟʠʤʫʪ ʚʝʢʪʦʨʘ r; 
2||

sincos
/

r

vrvr
dtdw

vyvx
rr

h-h
=h=  - ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʘʟʠʤʫʪʘ 

ʚʝʢʪʦʨʘ r; |)|/)arcsin(( 21 rRR +=q  - ʫʛʦʣ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ 

ʩʫʜʘʤʠ ʠ ʨʘʟʤʝʨʘʤʠ ʜʦʤʝʥʦʚ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʙʝʟʦʧʘʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢʦʨʘʙʝʣʴʥʳʝ 

ʜʦʤʝʥʳ ʥʝ ʜʦʣʞʥʳ çʚʪʦʨʛʘʪʴʩʷè ʚ ʦʙʣʘʩʪʴ ʜʨʫʛ ʜʨʫʛʘ; 

dt

rd

rRRr

RR
dtd

||

||/)(1||

/
22

21
2

21

+-

+
-=q=q#  - ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ q; 

||

cossin||

r

vrvr

dt

rd vyvx h+h
-=  - ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʫʜʘʤʠ; 

vyvx vrvr

r
T

h+h
-=

cossin

|| 2

 - ʧʨʠʙʣʠʞʸʥʥʦʝ ʚʨʝʤʷ, ʦʩʪʘʚʰʝʝʩʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ; 
*T  - ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʨʝʤʝʥʠ T . 

ʋʩʣʦʚʠʝ (23) ʬʦʨʤʘʣʠʟʫʝʪ ʦʧʘʩʥʫʶ ʩʠʪʫʘʮʠʶ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʠ 

ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ; ʫʩʣʦʚʠʝ (24) ʜʦʧʦʣʥʷʝʪ ʝʛʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʫʜʘ 

ʤʘʥʝʚʨʠʨʫʶʪ; ʫʩʣʦʚʠʝ (25) ʦʪʙʠʨʘʝʪ ʠʟ ʦʙʱʝʛʦ ʤʘʩʩʠʚʘ ʣʠʰʴ ʪʝ ʩʫʜʘ, ʚʨʝʤʷ ʜʦ 

ʩʙʣʠʞʝʥʠʷ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʧʦʨʦʛʦʚʦʛʦ.  
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ɺ ʩʚʝʪʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʘ 

ʦʙʱʘʷ ʦʙʨʘʪʥʘʷ ʟʘʜʘʯʘ ((21), (22)), ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ:  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ),,,,( vvyx wvrr h  ʜʣʷ 

ʢʘʞʜʦʡ ʧʘʨʳ ʩʫʜʦʚ ʥʘ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ;  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ʩʫʜʦʚ ʫʩʣʦʚʠʡ ((23)-(25)), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʝ ʜʚʠʞʝʥʠʝ;  

¶ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʪʠʧʝ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ (ʦʧʘʩʥʘʷ/ʙʝʟʦʧʘʩʥʘʷ) ʠ 

ʚʳʜʘʯʝ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʠ.  

 

3.3 ʂʦʥʮʝʧʮʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ 

 

3.3.1 ʄʝʪʦʜ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʚʝʜʝʥʠʠ ʢ ʢʦʥʝʯʥʦʤʝʨʥʦʤʫ ʚʠʜʫ 

 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ((13), (14)), ʷʚʣʷʶʱʫʶʩʷ ʣʠʥʝʡʥʦʡ ʟʘʜʘʯʝʡ. ɿʘʧʠʰʝʤ ʝʸ ʚ 

ʦʙʱʝʤ ʚʠʜʝ:  

).()()()(

),()()()(

ttstHtz

tqtstAts

x+=

+=#
                                             (26) 

ɿʘʜʘʯʘ ((21), (22)) ʷʚʣʷʝʪʩʷ ʥʝʣʠʥʝʡʥʦʡ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʦʙʱʠʤ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʠʭ ʣʠʥʝʘʨʠʟʘʮʠʷ ʦʢʦʣʦ 

ʥʝʢʦʪʦʨʳʭ ʦʧʦʨʥʳʭ ʨʝʰʝʥʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʛʣʘʜʢʦʩʪʴʶ 

ʨʝʘʣʴʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʨʝʘʣʴʥʳʭ ʦʧʠʩʘʥʠʡ. ʆʩʪʘʚʘʷʩʴ ʚ ʨʘʤʢʘʭ 

ʵʪʦʡ ʪʨʘʜʠʮʠʠ, ʟʘʧʠʰʝʤ ʣʠʥʝʘʨʠʟʦʚʘʥʥʫʶ ʟʘʜʘʯʫ ((21), (22)) ʚ ʩʣʝʜʫʶʱʝʤ ʦʙʱʝʤ 

ʚʠʜʝ: 

).()()()(

),()()()(

ttstHtz

tqtstAts

x+d=d

+d=d#
                                         (27) 

ɿʜʝʩʴ )(tsd  ʠ )(tzd  - ʚʝʢʪʦʨʳ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʡ ʦʧʦʨʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʠ ʵʪʦʤ )(tzd  

ʧʨʠʥʷʪʦ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʥʝʚʷʟʢʦʡ ʠʟʤʝʨʝʥʠʷ; )(tA , )(tH  - ʤʘʪʨʠʮʳ ʯʘʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ. 
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 ʉʠʩʪʝʤʘ (26) ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʟʘʜʘʯʠ, ʦʧʠʩʳʚʘʝʤʦʡ ʥʝʧʨʝʨʳʚʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ (ʥʝʧʨʝʨʳʚʥʦʡ ʤʦʜʝʣʴʶ). ʊʘʢʞʝ ʧʨʠ ʤʦʜʝʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʙʳʚʘʝʪ 

ʫʜʦʙʥʦ ʧʨʠʙʝʛʘʪʴ ʢ ʝʸ ʘʥʘʣʦʛʫ ï ʜʠʩʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʚʠʜʘ  

).()()()(

),()()()( 1

kkkk

kkkk

ttstHtz

tqtstts

x+=

+F=+
                                 (28) 

ɿʜʝʩʴ )( ktF  - ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʤʘʪʨʠʮʘ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ (26), ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ 

),()(

,),(  ),,()(),(

1

000**0*

kkk ttt

EtttttAtt

+F=F

=FF=F#
 

ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ, ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʪʠʧʘ (26) 

ʟʘʥʠʤʘʝʪ ʧʨʦʙʣʝʤʘ ʠʭ ʨʘʟʨʝʰʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʪʘʢʠʤʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʢʘʢ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ 

ʥʘʙʣʶʜʘʝʤʦʩʪʴ [130]. ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʨʠʮʫ ),( 0 ttM , ʛʜʝ  

*0***0*0

0

),()()(),(),( dttttHtHttttM
t

t

TT
ñ FF= , 

.),(  ),,()(),( 000**0* EtttttAtt =FF=F#  

ʅʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ 

(28) ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʤʘʪʨʠʮʳ ),( 0 ttM , ʠʣʠ, ʫʯʠʪʳʚʘʷ ʚʠʜ, 

ʝʸ ʥʝ ʚʳʨʦʞʜʝʥʥʦʩʪʴ. ɿʘʜʘʯʘ (28), ʦʙʣʘʜʘʶʱʘʷ ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ, ʥʘʟʳʚʘʝʪʩʷ 

ʥʘʙʣʶʜʘʝʤʦʡ ʚ ʪʦʯʢʝ )( 0ts . ʄʘʪʨʠʮʫ ),( 0 ttM  ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʘʪʨʠʮʝʡ 

ʥʘʙʣʶʜʘʝʤʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʝʸ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʙʣʝʤʘ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ (28) ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʪʦʣʴʢʦ ʧʦʥʷʪʠʝʤ ʥʘʙʣʶʜʘʝʤʦʩʪʠ. 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (28) ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʅʘʧʨʠʤʝʨ, 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʸʥ ʬʠʣʴʪʨ ʂʘʣʤʘʥʘ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʧʫʥʢʪʝ 2.2 ʠ ʦʪʥʦʩʷʱʠʡʩʷ 

ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʘʤ, ʫʩʚʘʠʚʘʶʱʠʤ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʤʝʨʝ ʝʸ ʧʦʩʪʫʧʣʝʥʠʷ. ɼʨʫʛʠʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (ʄʅʂ); ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟʤʝʨʠʪʝʣʴʥʘʷ 
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ʠʥʬʦʨʤʘʮʠʷ ʩʥʘʯʘʣʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦ. ɺʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʥʘ ʧʨʘʢʪʠʢʝ ʩʚʦʡʩʪʚʘ ʨʝʰʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʘ, 

ʷʚʣʷʶʪʩʷ ʨʝʰʘʶʱʠʤʠ ʧʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʚ ʧʦʣʴʟʫ ʄʅʂ. 

 ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʢ ʟʘʜʘʯʝ (28) 

ʧʦʜʨʦʙʥʝʝ. ɿʘʧʠʰʝʤ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ (28) ʩ ʫʯʝʪʦʤ ʨʝʰʝʥʠʷ ʧʝʨʚʦʛʦ ʩ 

ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʝʤ )( 0ts . ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ʂʦʰʠ ʨʝʰʝʥʠʝ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʠʤʝʝʪ ʚʠʜ: 

ñ tttF+F=
t

t

dqttsttts

0

)(),()(),()( 00  , 

ʛʜʝ F - ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʤʘʪʨʠʮʘ ʨʝʰʝʥʠʷ, ʪʘʢ ʯʪʦ ),()(),( 0**0* tttAtt F=F# , 

Ett =F ),( 00 . ʀʤʝʷ ʚ ʚʠʜʫ ʬʦʨʤʫʣʫ ʂʦʰʠ, ʟʘʧʠʰʝʤ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ (28): 

)()(),()()(),()()(

0

00 tdqttHtstttHtz
t

t

x+tttF+F= ñ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʠʟʤʝʨʝʥʠʷ )(tzd  ʧʦʩʪʫʧʘʶʪ ʚ ʜʠʩʢʨʝʪʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ kt

, ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʚʝʜʝʥʠʠ ʟʘʜʘʯʠ (27) ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ  
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ʠʣʠ, ʚ ʦʙʱʝʤ ʚʠʜʝ 

x+=
~~

sHZ .                                                 (29) 
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ɿʜʝʩʴ Z  - ʧʦʣʥʳʡ ʚʝʢʪʦʨ ʠʟʤʝʨʝʥʠʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ],[ 1 mtt , x
~

 - ʚʝʢʪʦʨ 

ʧʨʠʚʝʜʸʥʥʳʭ ʥʝ ʤʦʜʝʣʠʨʫʝʤʳʭ ʚʦʟʤʫʱʝʥʠʡ, s - ʦʮʝʥʠʚʘʝʤʳʡ ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ, H
~

- ʠʟʚʝʩʪʥʳʡ ʤʘʪʨʠʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. ʄʦʤʝʥʪ ʚʨʝʤʝʥʠ 0t , ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʥʘʯʝʥʠʝ ʠʩʢʦʤʦʛʦ ʚʝʢʪʦʨʘ s ʤʦʞʝʪ ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʪʴ ʠʥʪʝʨʚʘʣʫ ],[ 1 mtt , ʪʘʢ ʠ 

ʣʝʞʘʪʴ ʚʥʝ ʝʛʦ.  

 ʇʦʥʠʤʘʷ ʧʦʜ sĔ ʦʮʝʥʢʫ ʚʝʢʪʦʨʘ s ʩʬʦʨʤʫʣʠʨʫʝʤ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ (29) ʢʘʢ ʟʘʜʘʯʠ ʦʮʝʥʠʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʢʪʦʨʘ s ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ 

ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʢʨʠʪʝʨʠʷ: 

)Ĕ
~

(
~

)Ĕ
~

( 1 sHZRsHZQ T --= - . 

ʇʦʣʘʛʘʷ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʯʪʦ x
~

 - ʩʣʫʯʘʡʥʳʡ ʚʝʢʪʦʨ ʩ ʥʫʣʝʚʳʤ ʩʨʝʜʥʠʤ, 

ʧʨʠʤʝʤ, ʯʪʦ ]
~~

[ TMR xx=  - ʥʝʚʳʨʦʞʜʝʥʥʘʷ ʤʘʪʨʠʮʘ, ([*]M  - ʦʧʝʨʘʪʦʨ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ) ʠ ʧʦʩʪʘʚʠʤ ʵʢʩʪʨʝʤʘʣʴʥʫʶ ʟʘʜʘʯʫ 

Qs
sĔ

minargĔ= . 

ʊʦʛʜʘ ʫʩʣʦʚʠʝ 0
Ĕ
=

µ

µ

s

Q
 ʧʨʠʚʦʜʠʪ ʢ ʫʨʘʚʥʝʥʠʶ (ʚʟʚʝʰʝʥʥʳʡ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ [120]): 

ZRHsHRH TT 11 ~~
Ĕ

~~~ -- = ,                                           (30) 

ʠʣʠ  

ZRHHRHs TT 111 ~~
)

~~~
(Ĕ ---= . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʚʝʜʝʥʠʠ ʠʩʭʦʜʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (26) ʢ 

ʩʪʘʪʠʯʝʩʢʦʡ ʜʝʢʣʘʨʘʪʠʚʥʦʡ ʤʦʜʝʣʠ (29) ʩ ʧʨʦʮʝʜʫʨʥʦʡ ʤʦʜʝʣʴʶ (30). 

 ʆʯʝʚʠʜʥʦ, ʯʪʦ ʛʦʚʦʨʠʪʴ ʦ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ (29) ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ 

ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʘʪʨʠʮʘ H
~

 - ʥʝ ʚʳʨʦʞʜʝʥʘ (ʠʤʝʝʪ ʧʦʣʥʳʡ ʨʘʥʛ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ H
~

 ʢʘʢ ʦʙ ʝʱʸ ʦʜʥʦʡ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʘʪʨʠʮʳ 

ʥʘʙʣʶʜʘʝʤʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʢʨʦʤʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ, ʥʘ ʝʸ ʦʩʥʦʚʝ ʤʦʞʥʦ ʩʪʨʦʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʨʘʟʨʝʰʠʤʦʩʪʠ: ʢʘʢ ʚ ʬʦʨʤʝ ʜʠʩʧʝʨʩʠʦʥʥʦʡ 
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ʤʘʪʨʠʮʳ 11 )
~~~

( --HRHT , ʪʘʢ ʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʦʥʷʪʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ - ʯʠʩʣʘ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ.  

 ʏʠʩʣʦʤ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ )(Am  ʤʘʪʨʠʮʳ A ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʜʘʸʪ 

ʩʣʝʜʫʶʱʫʶ ʦʮʝʥʢʫ ʚʦʟʤʫʱʝʥʠʷ ʨʝʰʝʥʠʷ xD  ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ 

bAx=  ʧʨʠ ʚʦʟʤʫʱʝʥʠʷʭ ʚʝʢʪʦʨʘ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ bD : 

b

b
A

x

x D
m¢

D
)( . 

ʇʨʠ ʵʪʦʤ  

1maxmax)( -==m AA
b

x

x

b
A

xb
, 

ʛʜʝ *  - ʢʘʢʘʷ-ʣʠʙʦ ʥʦʨʤʘ ʚʝʢʪʦʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʡ (ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʩ ʥʝʡ) 

ʥʦʨʤʘ ʤʘʪʨʠʮʳ. ʅʘ ʧʨʘʢʪʠʢʝ ʦʙʳʯʥʦ ʧʦʣʴʟʫʶʪʩʷ ʝʚʢʣʠʜʦʚʦʡ ʥʦʨʤʦʡ ʚʝʢʪʦʨʘ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʩ ʥʝʡ ʩʠʥʛʫʣʷʨʥʦʡ ʥʦʨʤʦʡ ʤʘʪʨʠʮʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ ʦ 

ʩʠʥʛʫʣʷʨʥʦʤ ʯʠʩʣʝ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ 

min

max)(
s

s
=mA .  

 ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʜʘʯ ʪʠʧʘ (26) ʷʚʣʷʝʪʩʷ ʠʭ ʨʝʰʝʥʠʝ ʚ 

ʫʩʣʦʚʠʷʭ ʥʘʣʠʯʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʥʠʭ ʟʘʥʠʤʘʶʪ, ʚʦ-ʧʝʨʚʳʭ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʠ, ʚʦ-

ʚʪʦʨʳʭ, ʧʦʛʨʝʰʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʝʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʯʠʩʝʣ ʚ ʕɺʄ. ʀʤʝʥʥʦ ʵʪʠ ʬʘʢʪʦʨʳ ʦʙʫʩʣʦʚʣʠʚʘʶʪ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʨʘʟʨʝʰʠʤʦʩʪʴ (ʥʘʙʣʶʜʘʝʤʦʩʪʴ) ʟʘʜʘʯ ʪʠʧʘ (26) ʝʱʸ ʥʝ ʦʟʥʘʯʘʝʪ ʠʭ ʨʝʘʣʴʥʦʡ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʠʤʝʪʴ ʚ ʚʠʜʫ ʥʝʣʠʥʝʡʥʦʩʪʴ 

ʠʩʭʦʜʥʳʭ ʟʘʜʘʯ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤ ʩʭʦʜʠʤʦʩʪʠ ʠʪʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ.  

 ʈʘʟʨʝʰʠʤʦʩʪʴ ʟʘʜʘʯʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʪʦʯʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʤʦʞʥʦ ʦʪʦʞʜʝʩʪʚʠʪʴ ʩ ʧʦʥʷʪʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʪ.ʝ. ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʠʚʘʥʠʷ ʚ ʩʤʳʩʣʝ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦ ɾ. ɸʜʘʤʘʨʫ. 

ʅʘʨʷʜʫ ʩ ʘʥʘʣʠʟʦʤ ʥʘʙʣʶʜʘʝʤʦʩʪʠ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʦʡ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʠ 



107 

 

 

 

ʝʜʠʥʩʪʚʝʥʥʦʩʪʴʶ ʨʝʰʝʥʠʷ, ʘʥʘʣʠʟ ʨʘʟʨʝʰʠʤʦʩʪʠ ʢʘʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʠʧʘ (26). 

 ʇʨʦʩʪʝʡʰʠʡ ʩʧʦʩʦʙ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʦʮʝʜʫʨʳ ʥʘʭʦʞʜʝʥʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʢ ʢʦʪʦʨʦʤʫ ʯʘʩʪʦ ʠ ʧʨʠʙʝʛʘʶʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʧʦʩʪʘʥʦʚʢʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦʙ ʘʧʦʩʪʝʨʠʦʨʥʦʤ ʘʥʘʣʠʟʝ. ʆʜʥʘʢʦ, ʠʥʦʛʜʘ ʚʦʟʤʦʞʝʥ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ, 

ʘʧʨʠʦʨʥʳʡ ʘʥʘʣʠʟ ʵʪʦʛʦ ʘʩʧʝʢʪʘ ʨʘʟʨʝʰʠʤʦʩʪʠ. ʆʥ ʚʦʟʤʦʞʝʥ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʜʘʯʠ ʚ ʚʠʜʝ (29).  

 ʇʫʩʪʴ ʠʩʭʦʜʥʘʷ ʟʘʜʘʯʘ ʧʨʠʚʝʜʝʥʘ ʢ ʧʨʦʮʝʜʫʨʥʦʡ ʤʦʜʝʣʠ ʚʠʜʘ bAx=  

(ʩʠʩʪʝʤʝ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ ʥʝʚʳʨʦʞʜʝʥʥʦʡ ʢʚʘʜʨʘʪʥʦʡ 

ʤʘʪʨʠʮʝʡ A). ʊʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʩʣʦʚʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʝ: 

*)( m<mA ,                                                 (31) 

ʛʜʝ )(Am  - ʚʳʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʤʘʪʨʠʮʳ A, *m  - 

ʥʝʢʦʪʦʨʦʝ ʢʨʠʪʠʯʝʩʢʦʝ ʯʠʩʣʦ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ bAx=  ʩ ʧʦʤʦʱʴʶ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʍʘʫʩʭʦʣʜʝʨʘ *m  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

[124]: 

1
*

)11)274)(32((

1

e++-
=m

nnn
, 

ʛʜʝ 1e- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʚ ʕɺʄ (ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʨʘʩʰʠʨʝʥʥʦʡ ʪʦʯʥʦʩʪʠ 20
1 10-ºe ), xn dim= .  

 ɽʩʣʠ ʫʩʣʦʚʠʝ (31) ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ 1e ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʦʧʝʨʘʮʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʪʦ 

ʝʩʪʴ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʧʦ ʧʨʘʚʠʣʫ  xPx 1~ -= , ʛʜʝ P  ʝʩʪʴ ʨʝʰʝʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʦʡ 

ʟʘʜʘʯʠ )(minarg AP
P

m . ʅʘ ʧʨʘʢʪʠʢʝ, ʦʜʥʘʢʦ, ʯʘʩʪʦ ʧʨʠʙʝʛʘʶʪ ʢ ʩʣʝʜʫʶʱʝʡ 

ʧʨʦʮʝʜʫʨʝ ʚʳʙʦʨʘ P : 

),...,,( 21 npppdiagP= , 
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ʛʜʝ 
1-

= ii ap , ia  - i -ʡ ʩʪʦʣʙʝʮ ʤʘʪʨʠʮʳ A. ʊʘʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʨʝʟʫʣʴʪʘʪʫ ʧʦ )(Am , ʦʪʣʠʯʘʶʱʝʤʫʩʷ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʚ n  ʨʘʟ. ʇʨʠ 

ʵʪʦʤ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʠʩʭʦʜʥʳʤ ʧʝʨʝʤʝʥʥʳʤ. 

 ʉ ʫʯʸʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʧʝʨʝʭʦʜ ʦʪ 

ʧʨʦʮʝʜʫʨʥʦʡ ʤʦʜʝʣʠ (30) ʢ ʧʨʦʮʝʜʫʨʥʦʡ ʤʦʜʝʣʠ ʚʠʜʘ 

ZBxHB 11 ~ -- = ,                                                       (32) 

ʛʜʝ B  ʪʘʢʦʝ, ʯʪʦ 
TBBR=

~
, ʪʦ ʝʩʪʴ B  - ʥʝʢʦʪʦʨʦʝ ʨʘʟʣʦʞʝʥʠʝ ʤʘʪʨʠʮʳ R

~
, ʚ 

ʢʦʪʦʨʦʤ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʚʟʷʪʴ 
2/1~

RB=  ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ B  ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʝʨʭʥʝʪʨʝʫʛʦʣʴʥʳʡ ʤʥʦʞʠʪʝʣʴ ʠʟ ʨʘʟʣʦʞʝʥʠʷ ʍʦʣʝʩʩʢʦʛʦ, ʣʝʛʢʦ ʚʳʯʠʩʣʷʝʤʳʡ ʠ 

ʦʙʨʘʱʘʝʤʳʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʭʦʜʘ ʢ ʧʨʦʮʝʜʫʨʥʦʡ ʤʦʜʝʣʠ (32) ʧʦʥʷʪʥʳ ʠʟ 

ʨʘʚʝʥʩʪʚʘ )
~

()
~~~

( 121 HBHRHT -- m=m , ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʧʦ 

ʚʯrʠʩʣʝʥʠʶ ʤʘʪʨʠʮʳ B  ʩʧʦʩʦʙʥʳ ʦʛʨʘʥʠʯʠʪʴ ʧʦʧʫʣʷʨʥʦʩʪʴ ʪʘʢʦʛʦ ʪʠʧʘ ʤʦʜʝʣʝʡ 

ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʥʦʩʪʷʭ H
~

.  

 

3.3.2 ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ: ʤʦʜʝʣʴ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʪʠʧʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʨʘʝʢʪʦʨʠʡ 

  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜ ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʟʘʜʘʯʠ ((13), (14)) 

ʩʚʷʟʘʥ ʩ ʝʸ ʩʚʝʜʝʥʠʝʤ ʢ ʢʦʥʝʯʥʦʤʝʨʥʦʤʫ ʚʠʜʫ ʟʘʜʘʯʠ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ:  

.,1

),()()()(

),()()()(

1
0

)(
0

1
0

)(
0

mk

tttatytz

tttatxtz

ky

N

i

i
k

y
iky

kx

N

i

i
k

x
ikx

y

x

=

x+-+=

x+-+=

ä

ä

=

=

                          (33) 

ɿʜʝʩʴ )( 0tx , )( 0ty  - ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

0t , )( kx tx , )( ky tx  - ʩʣʫʯʘʡʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ, xN , yN  - 
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ʧʦʨʷʜʦʢ ʧʦʣʠʥʦʤʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʠ ʦʧʠʩʘʥʠʠ ʵʚʦʣʶʮʠʠ ʢʦʦʨʜʠʥʘʪ, )(x
ia , )(y

ia  -  

ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʳʝ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʦʙʲʝʢʪʘ ʠ 

ʧʨʠʚʝʜʸʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʪʘʨʰʠʭ ʧʨʦʠʟʚʦʜʥʳʭ, m - ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʮʝʥʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʠʤʝʝʪ ʚʠʜ (29).  

 ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ ((13), (14)) ʚ ʚʠʜʝ (29) ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ ),( yxf  (ʩʤ. ʧʫʥʢʪ 3.2.1). 

ʊʘʢ, ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ),( yxf  ʙʣʠʟʢʘ ʢ ʧʣʦʪʥʦʩʪʠ ʜʚʫʤʝʨʥʦʛʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦ ʩʨʝʜʥʠʤ Ttytx ))(),(( 00 ʠ ʜʠʩʧʝʨʩʠʷʤʠ )( 0
2 txs , 

)( 0
2 tys , )( 0

2 txys , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʤʘʪʨʠʮʝ ʟʘʜʘʯʠ (29) 

11 )
~~~

( --HRHT .  

 ɹʫʜʝʤ ʨʘʟʜʝʣʷʪʴ ʥʘʙʣʶʜʘʝʤʳʝ ʦʙʲʝʢʪʳ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: ʜʚʠʞʫʱʠʝʩʷ 

ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʦʜʝʣʴʶ 

(33) ʧʨʠ 1=xN , 1=yN  ʠ ʤʘʥʝʚʨʠʨʫʶʱʠʝ, ʪʨʘʝʢʪʦʨʠʶ ʢʦʪʦʨʳʭ ʦʧʠʰʝʤ ʤʦʜʝʣʴʶ 

(33) ʧʨʠ 2=xN , 2=yN . ɺ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ((13), (14)) ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʚʳʜʝʣʝʥʠʷ ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ʇʫʩʪʴ xaĔ, yaĔ ʠ 2
xa

s , 2

ya
s  

- ʟʥʘʯʝʥʠʷ ʦʮʝʥʦʢ ʫʩʢʦʨʝʥʠʡ ʦʙʲʝʢʪʘ ʠ ʠʭ ʜʠʩʧʝʨʩʠʡ, ʚʳʯʠʩʣʝʥʥʳʝ ʚ ʨʘʤʢʘʭ 

ʤʦʜʝʣʠ (33). ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʡ xa , ya  ʥʝ 

ʚʭʦʜʷʪ ʚ ʦʙʣʘʩʪʴ ʠʭ ʚʝʨʦʷʪʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʬʦʨʤʫʣʘʤʠ: 

ñ tt=¸

||2

0

)()0(
x

x

a

ax dfaP , ñ tt=¸

||2

0

)()0(
y

y

a

ay dfaP ,                   (34) 

ʛʜʝ )(t
xaf , )(t

yaf  - ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʝʡ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦ ʩʨʝʜʥʠʤʠ 

xaĔ , yaĔ  ʠ ʜʠʩʧʝʨʩʠʷʤʠ 2

xa
s , 2

ya
s . ʈʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ ʷʚʣʷʝʪʩʷ 

ʤʘʥʝʚʨʠʨʫʶʱʠʤ, ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ 
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)]0(),0(max[ ¸¸ yx aPaP  ʧʨʝʚʳʰʘʝʪ ʥʝʢʦʪʦʨʳʡ ʧʦʨʦʛ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʥʝʦʧʨʝʜʝʣʸʥʥʦʡ ʩʠʪʫʘʮʠʠ.  

 ʀʤʝʷ ʚ ʚʠʜʫ ʤʦʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ((15)-(20)), ʦʧʨʝʜʝʣʠʤ ʩʣʝʜʫʶʱʠʝ 

ʚʝʨʙʘʣʴʥʳʝ ʫʨʦʚʥʠ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʙʲʝʢʪʘ. ʇʦʜ ʩʠʪʫʘʮʠʝʡ ʩ ʫʨʦʚʥʝʤ ʦʧʘʩʥʦʩʪʠ 

çʢʨʘʩʥʘʷ ʪʨʝʚʦʛʘè (RED) ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʦʧʘʩʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʪʝʢʫʱʠʭ ʢʫʨʩʘ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʉʠʪʫʘʮʠʝʡ ʩ ʫʨʦʚʥʝʤ ʦʧʘʩʥʦʩʪʠ çʞʝʣʪʘʷ ʪʨʝʚʦʛʘè (YELLOW) ʥʘʟʦʚʸʤ ʩʠʪʫʘʮʠʶ, 

ʢʦʛʜʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʘʩʥʦʩʪʠ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ ʩʫʜʥʘ. ʅʘʢʦʥʝʮ, 

ʫʨʦʚʥʝʤ çʦʪʩʫʪʩʪʚʠʝ ʪʨʝʚʦʛʠè (GREEN) ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʣʫʯʘʡ, ʢʦʛʜʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʘʩʥʦʩʪʠ ʤʘʣʦʚʝʨʦʷʪʥʦ ʧʨʠ ʣʶʙʦʤ ʪʠʧʝ ʜʚʠʞʝʥʠʷ.  

 ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ çʩʫʜʥʦ-ʙʝʨʝʛè (ʩʤ. ʧʫʥʢʪ 3.2.1). ɺʚʝʜʸʤ ʚʝʣʠʯʠʥʳ cP1 , 

cP2, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʙʲʝʢʪʘ: 

)(min
1

1 tPP
T

c = , 

- ʜʣʷ ʦʙʲʝʢʪʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʠ 

)(min
2

2 tPP
T

c = , 

- ʜʣʷ ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ɿʜʝʩʴ 1T , 2T  - ʚʨʝʤʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 

ʜʣʷ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʨʷʜʢʘ, )(tP - ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ (15), (16) ʠʣʠ (17).  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʠʩʘʥʥʳʤʠ ʤʦʜʝʣʴʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʜʠʩʢʨʝʪʥʘʷ ʩʠʩʪʝʤʘ ʧʨʘʚʠʣ ʩʦʦʪʥʝʩʝʥʠʷ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʩ 

ʚʳʯʠʩʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʝʡ cP1  ʠ cP2  (ʪʘʙʣʠʮʘ 9). 

ɿʜʝʩʴ *p  - ʥʝʢʦʪʦʨʳʡ ʧʦʨʦʛ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤ ʩʨʘʚʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 

cP1 , cP2 ; d  - ʟʥʘʯʝʥʠʷ ʜʝʪʝʢʪʦʨʘ ʤʘʥʝʚʨʘ, ʧʨʠʯʸʤ 1=d , ʝʩʣʠ ʤʘʥʸʚʨ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʠ 0=d  ʚ ʩʣʫʯʘʝ ʥʝʦʧʨʝʜʝʣʸʥʥʦʡ ʩʠʪʫʘʮʠʠ; çGREENè, çYELLOWè, çREDè - 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʙʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ. 
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ʊʘʙʣʠʮʘ 9 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʣʫʯʘʷ çʩʫʜʥʦ-ʙʝʨʝʛè 

 

 ̄

ʧ/ʧ 
*1

pPc <  *2
pPc <  d  GREEN YELLOW RED 

1 + + 1  +  

2 + + 0   + 

3 + - 1 +   

4 + - 0   + 

5 - + 1  +  

6 - + 0  +  

7 - - 1 +   

8 - - 0 +   

 

 ʇʝʨʝʡʜʸʤ ʢ ʟʘʜʘʯʝ çʩʫʜʥʦ-ʩʫʜʥʦè. ɸʥʘʣʦʛʠʯʥʦ ʩʣʫʯʘʶ çʩʫʜʥʦ-ʙʝʨʝʛè ʚʚʝʜʸʤ 

ʚʝʣʠʯʠʥʳ 

)(min
1

1 tPP
T

s= , 

- ʜʣʷ ʦʙʲʝʢʪʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʠ 

)(min
2

2 tPP
T

s= , 

- ʜʣʷ ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ɿʜʝʩʴ 1T , 2T  - ʚʨʝʤʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 

ʜʣʷ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʨʷʜʢʘ, )(tP - ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ (18), (19) ʠʣʠ (20). 

 ʂʘʢ ʠ ʜʣʷ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʫʯʘʷ, ʟʘʜʘʜʠʤ ʩʠʩʪʝʤʫ ʧʨʘʚʠʣ ʩʦʦʪʥʝʩʝʥʠʷ ʫʨʦʚʥʝʡ 

ʦʧʘʩʥʦʩʪʠ ʩ ʚʳʯʠʩʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʝʡ sP1  ʠ sP2  (ʪʘʙʣʠʮʘ 10). ɿʜʝʩʴ 

*p  - ʥʝʢʦʪʦʨʳʡ ʧʦʨʦʛ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤ ʩʨʘʚʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ sP1 , sP2 ; 1d  

ʠ 2d  - ʟʥʘʯʝʥʠʷ ʜʝʪʝʢʪʦʨʘ ʤʘʥʝʚʨʘ ʜʣʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʫʜʥʘ, 21 dd Ù  - ʨʝʟʫʣʴʪʘʪ 

ʣʦʛʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʵʪʠʭ ʟʥʘʯʝʥʠʡ; çGREENè, çYELLOWè, çREDè - ʚʝʨʙʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ.    

ʇʦʜʚʦʜʷ ʠʪʦʛ ʦʧʠʩʘʥʠʶ ʢʦʥʮʝʧʮʠʠ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

(13) ï (20), ʢʨʘʪʢʦ ʩʬʦʨʤʫʣʠʨʫʝʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʘʣʛʦʨʠʪʤʘ ʝʸ ʨʝʰʝʥʠʷ.  
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1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʝʢʪʦʨʘ ʠʟʤʝʨʝʥʠʡ ʢʦʦʨʜʠʥʘʪ Z  ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ; 

2. ʆʮʝʥʢʘ ʚʝʢʪʦʨʦʚ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

(33) ʧʨʠ 1=xN , 1=yN  ʠ ʧʨʠ 2=xN , 2=yN . ʆʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʣʫʯʘʡʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʮʝʥʠʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʦʚ. 

3. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦʙ ʦʪʥʝʩʝʥʠʠ ʦʙʲʝʢʪʘ ʢ ʢʣʘʩʩʫ ʤʘʥʝʚʨʠʨʫʶʱʠʭ. 

4. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʙʝʨʝʛè ʠ çʩʫʜʥʦ-

ʩʫʜʥʦè (ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ cP1 , cP2  ʠ sP1 , sP2  ʧʨʠ ʟʘʜʘʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 1T , 2T  ʠ ʩʦʦʪʥʝʩʝʥʠʝ ʠʭ ʩ ʩʠʩʪʝʤʦʡ ʧʨʘʚʠʣ ʪʘʙʣʠʮ 7 ʠ 8 ʧʨʠ 

ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʦʨʦʛʦʚ *p ).  

5. ɺʳʜʘʯʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʠ. 

 

ʊʘʙʣʠʮʘ 10 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʣʫʯʘʷ çʩʫʜʥʦ-ʩʫʜʥʦè 

 

 ̄

ʧ/ʧ 
*1

pPs<  *2
pPs<  21 dd Ù  GREEN YELLOW RED 

1 + + 1  +  

2 + + 0   + 

3 + - 1 +   

4 + - 0   + 

5 - + 1  +  

6 - + 0  +  

7 - - 1 +   

8 - - 0 +   

 

ʅʘ ʧʨʘʢʪʠʢʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ 

ʩʫʜʥʫ (ʜʚʫʤ ʩʫʜʘʤ) ʫʨʦʚʥʷ çGREENè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʛʦ ʜʚʠʞʝʥʠʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʧʘʩʥʦʩʪʠ; ʫʨʦʚʥʷ çYELLOWè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʧʘʩʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʤʦʞʥʘ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʩʫʜʥʦ (ʩʫʜʘ) ʤʘʥʝʚʨʠʨʫʝʪ, ʪʦ ʝʩʪʴ ʩʫʜʦʚʦʜʠʪʝʣʴ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʘʤ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʠʪʫʘʮʠʶ ʠ ʩʪʘʨʘʝʪʩʷ ʧʨʠʜʘʪʴ ʜʚʠʞʝʥʠʶ ʙʝʟʦʧʘʩʥʳʡ ʭʘʨʘʢʪʝʨ; 

ʫʨʦʚʥʷ çREDè - ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ (ʩʫʜʦʚ) ʚʝʜʸʪ ʢ ʦʧʘʩʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʘʪʴ 

ʤʘʥʸʚʨ ʫʢʣʦʥʝʥʠʷ. 
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3.3.3 ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ: ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ 

  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ((21), (22)) ʩʚʷʟʘʥ ʩ ʝʸ ʣʠʥʝʘʨʠʟʘʮʠʝʡ 

ʠ ʩʚʝʜʝʥʠʝʤ ʢ ʢʦʥʝʯʥʦʤʝʨʥʦʤʫ ʚʠʜʫ ʟʘʜʘʯʠ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ:  
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)(

))](cos())()([cos(

)())](sin())()(sin([

)())](cos())()([cos(
1

)()(

2

krx

vvkv
v

k

vvkv

v

vvvkv
v

vvkv
v

xkrx

t

twwttt
w

vtt

twttt
w

v

ttwttt
w

v

tvtwttt
w

trtz

x

+dù
ú

ø
-+h

-
+

é
é

ê

è
+h--+h-+

+dhh+-+h-+

+dh--+h+

+d=d

 

(35) 

N.1,k     ),(
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)())](sin())()([sin(
1

)()(

2

=x

+dù
ú

ø
-+h

-
+

é
é

ê

è
+h--+h+

+dhh--+h+

+dh--+h-

-d=d

kry

vvkv
v

k

vvkv

v

vvvkv
v

vvkv
v

ykry

t

twwttt
w

vtt

twttt
w

v

ttwttt
w

v

tvtwttt
w

trtz

 

ɿʜʝʩʴ )(),(),(),(),( twttvtrtr vvyx ddhddd  - ʚʝʣʠʯʠʥʳ ʥʝʚʷʟʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʢʦʪʦʨʦʛʦ ʦʧʦʨʥʦʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ((21), (22)) (ʪʦ ʝʩʪʴ ʧʦʛʨʝʰʥʦʩʪʠ ʘʧʨʠʦʨʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ), ʦʙʨʘʟʫʶʱʠʝ ʚʝʢʪʦʨ )(tsd .  
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ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʚʝʢʪʦʨʘ )(Ĕts  ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ (35) ʩʪʘʥʦʚʠʪʩʷ ʚʳʨʦʞʜʝʥʥʦʡ ʧʨʠ ʟʥʘʯʝʥʠʷʭ 0=v  

ʠ/ʠʣʠ 0=vw . ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʭʦʜʠʤʦʩʪʠ 

ʠʪʝʨʘʮʠʦʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʠʚʘʥʠʷ ʪʠʧʘ )(Ĕ)(Ĕ)(Ĕ1 tststs iii d+=+  ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʳʭ 

)(Ĕ0 ts . ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʦʧʦʨʥʳʭ 

ʟʥʘʯʝʥʠʡ )(Ĕ0 ts  ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʙʦʨʦʤ ʢʦʨʨʝʢʪʥʦʛʦ )(Ĕts .  

ɺʚʝʜʸʤ ʩʣʝʜʫʶʱʠʝ ʚʝʨʙʘʣʴʥʳʝ ʫʨʦʚʥʠ ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ. ʋʨʦʚʝʥʴ 

ʦʧʘʩʥʦʩʪʠ SAFE (ʤʠʥʠʤʘʣʴʥʳʡ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ; ʫʨʦʚʝʥʴ 

ʦʧʘʩʥʦʩʪʠ LOW (ʧʦʯʪʠ ʙʝʟʦʧʘʩʥʳʡ) ï ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʫʜʘ ʤʦʛʫʪ ʩʙʣʠʟʠʪʴʩʷ, ʝʩʣʠ 

ʧʨʝʢʨʘʪʷʪ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ; ʫʨʦʚʝʥʴ MEDIUM (ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ) ï 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʫʜʘ ʤʦʛʫʪ ʩʙʣʠʟʠʪʴʩʷ, ʝʩʣʠ ʧʨʦʜʦʣʞʘʪ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ; ʫʨʦʚʝʥʴ 

DANGEROUS (ʤʘʢʩʠʤʘʣʴʥʳʡ) ï ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʫʜʘ ʩʙʣʠʟʷʪʩʷ, ʝʩʣʠ ʥʝ ʥʘʯʥʫʪ 

ʤʘʥʸʚʨ ʫʢʣʦʥʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʨʦʚʝʥʴ SAFE ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ GREEN 

ʪʘʙʣʠʮʳ 10, ʫʨʦʚʥʠ LOW ʠ MEDIUM ï ʫʨʦʚʥʶ YELLOW ʪʘʙʣʠʮʳ 10, ʫʨʦʚʝʥʴ 

DANGEROUS ï ʫʨʦʚʥʶ RED ʪʘʙʣʠʮʳ 10.  

ʀʤʝʷ ʚ ʚʠʜʫ ʤʦʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ((23)-(25)), ʟʘʜʘʜʠʤ ʩʠʩʪʝʤʫ ʧʨʘʚʠʣ 

ʩʦʦʪʥʝʩʝʥʠʷ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʩ ʫʩʣʦʚʠʷʤʠ (23), (24) ʠ (25) (ʪʘʙʣʠʮʘ 11).  

 

ʊʘʙʣʠʮʘ 11. ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʚ ʤʦʜʝʣʠ (21), (22): ʦʩʥʦʚʥʦʡ 

(ʯʝʪʳʨʸʭʫʨʦʚʥʝʚʳʡ) ʩʣʫʯʘʡ 

 

 ̄

ʧ/ʧ 

(23) (24) (25) SAFE LOW MEDIUM DANGEROUS 

1 + + +    + 

2 + + - +    

3 + - +  +   

4 + - - +    

5 - + +   +  

6 - + - +    

7 - - + +    

8 - - - +    
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ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʤʦʜʝʣʠ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʧʨʘʚʠʣʦ (24). ʇʨʠ 

ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʩʫʜʘʤʠ ʵʪʘ ʦʮʝʥʢʘ ʥʝʫʩʪʦʡʯʠʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ, ʯʪʦ ʥʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʜʸʞʥʦ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʧʘʩʥʦ ʩʙʣʠʞʘʶʱʠʝʩʷ ʩʫʜʘ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʫʧʨʦʱʸʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʘʚʠʣʘ (24) ï ʟʘʤʝʥʘ 

ʝʛʦ ʜʝʪʝʢʪʦʨʦʤ ʤʘʥʝʚʨʘ. ʌʫʥʢʮʠʷ ï ʜʝʪʝʢʪʦʨ ʤʘʥʝʚʨʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ 

ʤʥʦʞʝʩʪʚʦʤ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ (ʩʤ. ʥʘʧʨʠʤʝʨ, [107, 146, 162]), ʚ ʪʦʤ ʯʠʩʣʝ ï 

ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ (ʩʤ. ʧʫʥʢʪ 2.3 ʠ ʧʫʥʢʪ 3.3.2). ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʤʝʩʪʦ ʧʨʘʚʠʣʘ (24) ʙʫʜʝʤ ʠʤʝʪʴ: 

0=d ,                                                          (36) 

ʛʜʝ d  - ʟʥʘʯʝʥʠʝ ʜʝʪʝʢʪʦʨʘ ʤʘʥʝʚʨʘ, ʧʨʠʯʸʤ 1=d , ʝʩʣʠ ʤʘʥʸʚʨ ʟʘʬʠʢʩʠʨʦʚʘʥ ʠ 

0=d  ʚ ʩʣʫʯʘʝ ʥʝʦʧʨʝʜʝʣʸʥʥʦʡ ʩʠʪʫʘʮʠʠ. ʀʤʝʷ ʚ ʚʠʜʫ ʚʝʨʙʘʣʴʥʳʝ ʫʨʦʚʥʠ 

ʦʧʘʩʥʦʩʪʠ GREEN, YELLOW ʠ RED, ʚʚʝʜʸʥʥʳʝ ʚ ʧʫʥʢʪʝ 3.3.2, ʟʘʜʘʜʠʤ ʩʠʩʪʝʤʫ 

ʧʨʘʚʠʣ ʩʦʦʪʥʝʩʝʥʠʷ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʩ ʫʩʣʦʚʠʷʤʠ (23), (36) ʠ (25) (ʪʘʙʣʠʮʘ 12).  

 

ʊʘʙʣʠʮʘ 12. ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʚ ʤʦʜʝʣʠ (21), (22): ʫʧʨʦʱʸʥʥʳʡ 

(ʪʨʸʭʫʨʦʚʥʝʚʳʡ) ʩʣʫʯʘʡ 

 

 ̄

ʧ/ʧ 

(23) (36) (25) GREEN YELLOW RED 

1 + + +   + 

2 + + - +   

3 + - +  +  

4 + - - +   

5 - + + +   

6 - + - +   

7 - - + +   

8 - - - +   

 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʦʧʠʩʘʥʠʶ ʢʦʥʮʝʧʮʠʠ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

(21) - (25), ʢʨʘʪʢʦ ʩʬʦʨʤʫʣʠʨʫʝʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʘʣʛʦʨʠʪʤʘ ʝʸ ʨʝʰʝʥʠʷ.  
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1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʝʢʪʦʨʘ ʠʟʤʝʨʝʥʠʡ ʢʦʦʨʜʠʥʘʪ Z  ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ; 

2. ɺʳʙʦʨ ʦʧʦʨʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʣʠʥʝʘʨʠʟʘʮʠʷ ʤʦʜʝʣʠ ʟʘʜʘʯʠ ʩʦ ʩʚʝʜʝʥʠʝʤ ʝʸ ʢ 

ʚʠʜʫ (35). ʅʘʭʦʞʜʝʥʠʝ ʚʝʢʪʦʨʘ 
T))(Ĕ),(Ĕ),(Ĕ),(Ĕ),(Ĕ()(Ĕ twttvtrtrts vvyx h= . 

3. ʆʮʝʥʢʘ ʠʩʪʠʥʥʦʩʪʠ ʫʩʣʦʚʠʡ (23), (24), (25) ʠ (36) ʧʨʠ ʟʘʜʘʥʥʦʤ ʧʦʨʦʛʦʚʦʤ 

ʟʥʘʯʝʥʠʠ ʚʨʝʤʝʥʠ 
*T  ʠ ʩʦʦʪʥʝʩʝʥʠʝ ʠʭ ʩ ʩʠʩʪʝʤʦʡ ʧʨʘʚʠʣ ʪʘʙʣʠʮ 11 ʠ 12.  

4. ɺʳʜʘʯʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʠ. 

 

3.3.4 ʌʘʟʟʠʬʠʢʘʮʠʷ ʟʘʜʘʯʠ 

 

3.3.4.1 ʄʦʪʠʚʳ ʨʘʟʨʘʙʦʪʢʠ ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʠ ʟʘʜʘʯʠ 

  

ʄʝʪʦʜʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʧ.ʧ. 3.3.2 ʠ 3.3.3 ʚ ʧʨʠʥʮʠʧʝ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ, ʚʳʜʝʣʠʚ ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ 

ʜʠʩʢʨʝʪʥʳʝ ʫʨʦʚʥʠ ʦʧʘʩʥʦʩʪʠ (ʦʪ 3 ʜʦ 4 ʫʨʦʚʥʝʡ). ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʠ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ çʥʘʩʪʨʦʡʢʫè ʧʫʪʸʤ ʧʦʜʙʦʨʘ ʟʥʘʯʝʥʠʡ 

ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢ, ʚ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʨʘʝʢʪʦʨʠʡ (15) ï (20), ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ:  

¶ ʈʘʟʤʝʨʳ ʩʪʘʪʠʯʝʩʢʠʭ ʢʦʨʘʙʝʣʴʥʳʭ ʜʦʤʝʥʦʚ Ri
Ǐ ʠ AiR . 

¶ ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ*p . 

¶ ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ )]0(),0(max[ ¸¸ yx aPaP  ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ (ʜʝʪʝʢʪʦʨʘ ʤʘʥʝʚʨʘ). 

ɺ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (23) ï (25), ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ: 

¶ ʈʘʟʤʝʨʳ ʩʪʘʪʠʯʝʩʢʠʭ ʢʦʨʘʙʝʣʴʥʳʭ ʜʦʤʝʥʦʚ A
iR . 

¶ ɺʝʣʠʯʠʥʘ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ 
*T . 

¶ ʇʘʨʘʤʝʪʨʳ ʜʝʪʝʢʪʦʨʘ ʤʘʥʝʚʨʘ ʚ ʫʩʣʦʚʠʠ (36). 
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ʅʝʙʦʣʴʰʦʡ ʥʘʙʦʨ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫʧʨʦʱʘʝʪ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʝʸ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, 

ʤʘʣʦʝ ʯʠʩʣʦ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʥʘʙʦʨʘ 

ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʪʘʙʣʠʮ 9-12 ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʯʝʨʝʩʯʫʨ çʛʨʫʙʦʡè ʜʣʷ ʩʣʦʞʥʦʡ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. ɸ ʠʤʝʥʥʦ ï ʥʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʠʪʳʚʘʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʜʦʚʦʞʜʝʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ, ʠʤʝʷ ʚ ʚʠʜʫ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʦʟʤʦʞʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʤʦʜʝʣʝʡ, ʪʘʢ ʠ ʥʝʦʯʝʚʠʜʥʦʡ ʧʨʠʨʦʜʦʡ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɽʩʣʠ ʨʘʟʤʝʨʳ 

ʢʦʨʘʙʝʣʴʥʳʭ ʜʦʤʝʥʦʚ Ri
Ǐ ʠ A

iR  - ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʝ ʚʝʣʠʯʠʥʳ, ʪʦ ʟʥʘʯʝʥʠʷ 

ʦʩʪʘʣʴʥʳʭ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʠʨʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʵʢʩʧʝʨʪʥʳʤ 

ʧʫʪʸʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʠ ʠʭ ʚʦʩʧʨʠʷʪʠʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ-

ʧʨʘʢʪʠʢʘʤʠ ʟʘʪʨʫʜʥʝʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʚʦʟʤʦʞʥʳ ʩʠʪʫʘʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʨʝʚʦʛ ʦʜʠʥʘʢʦʚʦʛʦ ʫʨʦʚʥʷ (ʥʘʧʨʠʤʝʨ, DANGEROUS ʠʣʠ RED). ɺʩʸ ʵʪʦ ʩʧʦʩʦʙʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʠʪʴ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʦʧʝʨʘʪʦʨʘʤʠ ʉʋɼʉ.  

 ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

¶ ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʥʝ ʜʠʩʢʨʝʪʥʦʡ, ʘ ʥʝʧʨʝʨʳʚʥʦʡ ʚʝʣʠʯʠʥʦʡ. 

¶ ʀʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʘʷ ʩʧʝʮʠʘʣʠʩʪʘʤ-ʧʨʘʢʪʠʢʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʟʥʘʯʝʥʠʡ 

ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ. 

¶ ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʘʷ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʥʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ. 

 ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʩʪʨʦʠʪʴ ʪʘʢʫʶ ʤʦʜʝʣʴ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʦʙʨʘʱʝʥʠʝ ʢ ʠʜʝʷʤ ʩʠʩʪʝʤ 

ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. ɽʛʦ ʩʫʱʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʙʦʨʦʤ ʪʝʨʤʦʚ ʠ ʟʘʤʝʥʘ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ (ʯʝʪʢʠʭ) ʩʠʩʪʝʤ ʧʨʘʚʠʣ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʥʝʯʝʪʢʠʤʠ (ʪʦ 

ʝʩʪʴ ʬʘʟʟʠʬʠʢʘʮʠʷ) [150, 151, 223]. 
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 ʇʝʨʝʭʦʜʷ ʢ ʦʧʠʩʘʥʠʶ ʬʘʟʟʠʬʠʢʘʮʠʠ ʟʘʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ 

ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ, ʦʪʤʝʪʠʤ, ʯʪʦ ʟʜʝʩʴ ʦʛʨʘʥʠʯʠʤʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʥʝʯʝʪʢʦʛʦ 

çʨʘʩʰʠʨʝʥʠʷè (ʜʦʦʧʨʝʜʝʣʝʥʠʷ) ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ (23) - (25). ʇʨʠ ʵʪʦʤ 

ʙʫʜʝʤ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʨʘʝʢʪʦʨʠʡ (15) ï (20) ʘʥʘʣʦʛʠʯʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʴʶ ʪʘʢʞʝ ʚʦʟʤʦʞʥʘ. 

 ʈʘʩʩʤʦʪʨʠʤ ʫʩʣʦʚʠʝ (23). ʇʫʩʪʴ 
q

h-h
=

|| rvA  - ʦʮʝʥʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʚʝʣʠʯʠʥʳ || rv h-h  ʢ ʟʥʘʯʝʥʠʶ q. ɺʚʝʜʝʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʤʝʥʥʫʶ AP  

çʦʮʝʥʢʘ ʦʪʥʦʰʝʥʠʷ Aè ʩ ʪʝʨʤʘʤʠ çʙʦʣʴʰʦʝè ʠ çʤʘʣʦʝè ʠ ʬʫʥʢʮʠʷʤʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʠʧʘ çʜʦʧʦʣʥʝʥʠʝè, ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ 

]2,0[ÍA :  
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                               (37) 

ɿʜʝʩʴ ʧʘʨʘʤʝʪʨʳ Aa  ʠ Aʩ  - ʥʘʩʪʨʘʠʚʘʝʤʳʝ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʚʠʞʝʥʠʝ ʩʫʜʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʪʝʨʤ çʤʘʣʦʝè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʪʫʘʮʠʠ, 

ʢʦʛʜʘ ʚʦʟʤʦʞʥʦ ʦʧʘʩʥʦʝ ʩʙʣʠʞʝʥʠʝ ʩʫʜʦʚ, ʘ ʪʝʨʤ çʙʦʣʴʰʦʝè ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʫʩʣʦʚʠʝ (24). ʇʫʩʪʴ 
q

-
=

#
|| rv ww

B  - ʦʮʝʥʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʚʝʣʠʯʠʥʳ || rv ww -  ʢ ʟʥʘʯʝʥʠʶ q#. ɺʚʝʜʝʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʤʝʥʥʫʶ BP  

çʦʮʝʥʢʘ ʦʪʥʦʰʝʥʠʷ Bè ʩ ʪʝʨʤʘʤʠ çʙʦʣʴʰʦʝè ʠ çʤʘʣʦʝè ʠ ʬʫʥʢʮʠʷʤʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʠʧʘ çʜʦʧʦʣʥʝʥʠʝè, ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ 

]2,0[ÍB :  
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ɿʜʝʩʴ ʧʘʨʘʤʝʪʨʳ Ba  ʠ Bʩ  - ʥʘʩʪʨʘʠʚʘʝʤʳʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʘ B  ʠ ʪʝʨʤʳ 

çʤʘʣʦʝè ʠ çʙʦʣʴʰʦʝè ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ.  

 ʈʘʩʩʤʦʪʨʠʤ ʫʩʣʦʚʠʝ (25). ɼʣʷ ʦʧʠʩʘʥʠʷ ʚʝʣʠʯʠʥʳ T  (ʧʨʠʙʣʠʞʸʥʥʦʝ ʚʨʝʤʷ, 

ʦʩʪʘʚʰʝʝʩʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ) ʚʚʝʜʝʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ 

ʧʝʨʝʤʝʥʥʫʶ TP  çʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ Tè ʩ ʪʝʨʤʘʤʠ çʤʘʣʦʝè, çʩʨʝʜʥʝʝè ʠ çʙʦʣʴʰʦʝè 

ʠ ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʠʧʘ çʢʣʘʩʪʝʨè, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ 

ʤʥʦʞʝʩʪʚʝ ]2000,0[ÍT  ʩʝʢʫʥʜ: 
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ɿʜʝʩʴ ʧʘʨʘʤʝʪʨʳ 
)1(

Ta , 
)2(

Ta , 
)3(

Ta  ʠ 
)1(

Tc , 
)2(

Tc , 
)3(

Tc  - ʥʘʩʪʨʘʠʚʘʝʤʳʝ. ʆʧʠʩʘʥʠʝ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ TP  ʪʨʝʤʷ ʪʝʨʤʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʤ ʧʨʠʥʷʪʳʤ ʥʘ 

ʧʨʘʢʪʠʢʝ ʩʦʩʪʦʷʥʠʷʤ ʚʨʝʤʝʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʙʣʠʞʝʥʠʷ [112, 113]. ʊʝʨʤ çʤʘʣʦʝè 

ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʨʝʰʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ. ʊʝʨʤ çʩʨʝʜʥʝʝè - ʚʨʝʤʷ, ʢʦʪʦʨʦʝ 

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʛʨʘʤʦʪʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʥʝʚʨʘ, ʪ.ʝ. ʚʨʝʤʷ, ʢʦʛʜʘ 

ʥʘʯʠʥʘʪʴ ʤʘʥʝʚʨ ʫʞʝ ʥʝ ʨʘʥʦ, ʥʦ ʝʱʝ ʝʩʪʴ ʚʨʝʤʷ çʠʩʧʨʘʚʠʪʴè ʨʝʟʫʣʴʪʘʪ 

ʦʰʠʙʦʯʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʝʩʪʴ ʚʨʝʤʷ ʥʘ çʚʪʦʨʫʶ ʧʦʧʳʪʢʫè; ʵʪʦ ʧʝʨʠʦʜ, ʢʦʛʜʘ 

ʢʨʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦʢʘ ʝʱʸ ʥʝ ʚʦʟʥʠʢʣʘ. ʊʝʨʤ çʙʦʣʴʰʦʝè ʦʧʠʩʳʚʘʝʪ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʝʱʸ ʥʝʪ ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ, ʪʘʢ ʢʘʢ 
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ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ ʠ ʵʪʦ ʧʦʪʨʝʙʫʝʪ, ʚʦʟʤʦʞʥʦ, ʠʩʧʦʣʥʝʥʠʷ ʩʦʚʩʝʤ ʜʨʫʛʦʛʦ 

ʤʘʥʝʚʨʘ. 

 

3.3.4.2 ʉʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ (ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

 

ʈʘʩʩʤʦʪʨʠʤ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʠʩʪʝʤʳ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 11 ʩʠʩʪʝʤʦʡ ʧʨʘʚʠʣ 

ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʉʫʛʝʥʦ (ʧʦʩʳʣʢʠ ï ʥʝʯʝʪʢʠʝ, ʚʳʚʦʜʳ ï ʯʸʪʢʠʝ). 

ɺʚʝʜʸʤ ʚʝʣʠʯʠʥʫ ]3,0[Íu  - ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè. ʇʫʩʪʴ 

ʟʥʘʯʝʥʠʝ 0=u  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ, 1=u  ï ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʫʜʘ 

ʤʦʛʫʪ ʩʙʣʠʟʠʪʴʩʷ, ʝʩʣʠ ʧʨʦʜʦʣʞʘʪ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ, 2=u  - ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʫʜʘ 

ʤʦʛʫʪ ʩʙʣʠʟʠʪʴʩʷ, ʝʩʣʠ ʧʨʝʢʨʘʪʷʪ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ, 3=u  - ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʫʜʘ 

ʩʙʣʠʟʷʪʩʷ, ʝʩʣʠ ʥʝ ʥʘʯʥʫʪ ʤʘʥʸʚʨ ʫʢʣʦʥʝʥʠʷ. ʀʤʝʷ ʚ ʚʠʜʫ ʩʠʩʪʝʤʫ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 

11, ʟʥʘʯʝʥʠʝ 0=u  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʦʧʘʩʥʦʩʪʠ SAFE, ʟʥʘʯʝʥʠʝ 1=u  - ʫʨʦʚʥʶ 

ʦʧʘʩʥʦʩʪʠ LOW, ʟʥʘʯʝʥʠʝ 2=u  - ʫʨʦʚʥʶ ʦʧʘʩʥʦʩʪʠ MEDIUM, ʟʥʘʯʝʥʠʝ 3=u  - 

ʫʨʦʚʥʶ ʦʧʘʩʥʦʩʪʠ DANGEROUS. ʇʫʩʪʴ ʧʝʨʝʤʝʥʥʳʝ AP , BP  ʠ TP  ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʤʘʰʠʥʦʡ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʉʫʛʝʥʦ, ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʡ ʧʦʜʘʶʪʩʷ ʚʝʣʠʯʠʥʳ A, B  ʠ 

T, ʘ ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ  ]3,0[Íu  - ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè. ʄʘʰʠʥʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʨʘʙʦʪʘʝʪ 

ʩʦʛʣʘʩʥʦ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 13. 

 ʈʘʙʦʪʫ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʤʦʞʥʦ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʭʝʤʦʡ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 31. ɿʜʝʩʴ  

A, B  ʠ T  - ʚʝʣʠʯʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʚʫʭ 

ʩʫʜʦʚ (ʚʭʦʜ); ʝʩʣʠ 2>A , ʪʦ ʵʪʦʪ ʚʭʦʜ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 2, ʝʩʣʠ 2>B , ʪʦ, 

ʘʥʘʣʦʛʠʯʥʦ, ʵʪʦʪ ʚʭʦʜ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 2; ʝʩʣʠ 2000>T , ʪʦ ʵʪʦʪ ʚʭʦʜ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 2000 ʩʝʢʫʥʜ. ɺʝʣʠʯʠʥʘ u  (ʚʳʭʦʜ) ï ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʠʩʪʝʤʦʡ 

ʉʫʛʝʥʦ S ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ (ʬʠʣʴʪʨʘʮʠʠ ʩʣʫʯʘʡʥʳʭ 

ʚʳʙʨʦʩʦʚ) ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ u  ʠʟ ʜʚʫʭ, 
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ʦʧʨʝʜʝʣʸʥʥʳʭ ʚ ʩʦʩʝʜʥʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʅʘʩʪʨʦʡʢʘ ʦʧʠʩʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʦʩʪʦʠʪ ʚ ʟʘʜʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (37) ï (39). 

 

ʊʘʙʣʠʮʘ 13 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʉʫʛʝʥʦ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ 

çʩʫʜʥʦ-ʩʫʜʥʦè 

 

 
AP

 BP
 TP

 
u  

1 ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ 0 

2 ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ ʩʨʝʜʥʝʝ 0 

3 ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ ʤʘʣʦʝ 0 

4 ʙʦʣʴʰʦʝ ʤʘʣʦʝ ʙʦʣʴʰʦʝ 0 

5 ʙʦʣʴʰʦʝ ʤʘʣʦʝ ʩʨʝʜʥʝʝ 1 

6 ʙʦʣʴʰʦʝ ʤʘʣʦʝ ʤʘʣʦʝ 2 

7 ʤʘʣʦʝ ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ 0 

8 ʤʘʣʦʝ ʙʦʣʴʰʦʝ ʩʨʝʜʥʝʝ 1 

9 ʤʘʣʦʝ ʙʦʣʴʰʦʝ ʤʘʣʦʝ 1 

10 ʤʘʣʦʝ ʤʘʣʦʝ ʙʦʣʴʰʦʝ 0 

11 ʤʘʣʦʝ ʤʘʣʦʝ ʩʨʝʜʥʝʝ 2 

12 ʤʘʣʦʝ ʤʘʣʦʝ ʤʘʣʦʝ 3 

 

 

 
 

ʈʠʩʫʥʦʢ 31 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʘʰʠʥʝ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʉʫʛʝʥʦ 

  

 

3.3.4.3 ʉʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ (ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

 

ʈʘʩʩʤʦʪʨʠʤ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʠʩʪʝʤʳ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 11 ʩʠʩʪʝʤʦʡ ʧʨʘʚʠʣ 

ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʄʘʤʜʘʥʠ (ʧʦʩʳʣʢʠ ʠ ʚʳʚʦʜʳ ï ʥʝʯʝʪʢʠʝ). ʀʤʝʷ ʚ 

ʚʠʜʫ ʚʚʝʜʸʥʥʫʶ ʨʘʥʝʝ ʚʝʣʠʯʠʥʫ ]3,0[Íu  - ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-
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ʩʫʜʥʦè, ʚʚʝʜʸʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʤʝʥʥʫʶ uP  çʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠè ʩ ʪʝʨʤʘʤʠ 

çʙʝʟʦʧʘʩʥʘʷè, çʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷè, çʦʧʘʩʥʘʷè ʠ çʦʯʝʥʴ ʦʧʘʩʥʘʷè ʠ ʬʫʥʢʮʠʷʤʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʠʧʘ çʢʣʘʩʪʝʨè, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ 

]3,0[Íu : 
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ʇʫʩʪʴ ʧʝʨʝʤʝʥʥʳʝ AP , BP  ʠ TP  ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʤʘʰʠʥʦʡ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ 

ʄʘʤʜʘʥʠ, ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʡ ʧʦʜʘʶʪʩʷ ʚʝʣʠʯʠʥʳ A, B  ʠ T, ʘ ʥʘ ʚʳʭʦʜʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ  ]3,0[Íu  - ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè (ʨʠʩʫʥʦʢ 32); ʟʥʘʯʝʥʠʝ 0=u  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʴʰʝʤʫ 

ʫʨʦʚʥʶ ʦʧʘʩʥʦʩʪʠ, 3=u  - ʥʘʠʙʦʣʴʰʝʤʫ. ɽʩʣʠ 2>A , ʪʦ ʵʪʦʪ ʚʭʦʜ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʳʤ 2, ʝʩʣʠ 2>B , ʪʦ, ʘʥʘʣʦʛʠʯʥʦ, ʵʪʦʪ ʚʭʦʜ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 2; ʝʩʣʠ 

2000>T , ʪʦ ʵʪʦʪ ʚʭʦʜ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 2000 ʩʝʢʫʥʜ. ʄʘʰʠʥʘ ʥʝʯʝʪʢʦʛʦ 

ʚʳʚʦʜʘ ʨʘʙʦʪʘʝʪ ʩʦʛʣʘʩʥʦ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 14. 

 

M u

A

T

B

 
 

ʈʠʩʫʥʦʢ 32 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʘʰʠʥʝ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʄʘʤʜʘʥʠ 
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ʊʘʢ, ʧʨʘʚʠʣʘ 5 ʠ 6 ʪʘʙʣʠʮʳ 14 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʫʜʘ ʤʦʛʫʪ 

ʥʝʜʦʧʫʩʪʠʤʦ ʩʙʣʠʟʠʪʴʩʷ, ʝʩʣʠ ʧʨʦʜʦʣʞʘʪ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ. ʇʨʘʚʠʣʘ 8 ʠ 9 ï 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʫʜʘ ʤʦʛʫʪ ʥʝʜʦʧʫʩʪʠʤʦ ʩʙʣʠʟʠʪʴʩʷ, ʝʩʣʠ ʧʨʝʢʨʘʪʷʪ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ. ʇʨʘʚʠʣʘ 11 ʠ 12 ï ʝʩʣʠ ʥʝ ʥʘʯʥʫʪ ʤʘʥʝʚʨ ʫʢʣʦʥʝʥʠʷ.  

 ʅʘʩʪʨʦʡʢʘ ʦʧʠʩʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʟʘʜʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (37) ï (40).  

 

ʊʘʙʣʠʮʘ 14 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʄʘʤʜʘʥʠ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ 

çʩʫʜʥʦ-ʩʫʜʥʦè 

 

 AP  BP  TP  
uP  

1 ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ ʙʝʟʦʧʘʩʥʘʷ 

2 ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ ʩʨʝʜʥʝʝ ʙʝʟʦʧʘʩʥʘʷ 

3 ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ ʤʘʣʦʝ ʙʝʟʦʧʘʩʥʘʷ 

4 ʙʦʣʴʰʦʝ ʤʘʣʦʝ ʙʦʣʴʰʦʝ ʙʝʟʦʧʘʩʥʘʷ 

5 ʙʦʣʴʰʦʝ ʤʘʣʦʝ ʩʨʝʜʥʝʝ ʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷ 

6 ʙʦʣʴʰʦʝ ʤʘʣʦʝ ʤʘʣʦʝ ʦʧʘʩʥʘʷ 

7 ʤʘʣʦʝ ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ ʙʝʟʦʧʘʩʥʘʷ 

8 ʤʘʣʦʝ ʙʦʣʴʰʦʝ ʩʨʝʜʥʝʝ ʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷ 

9 ʤʘʣʦʝ ʙʦʣʴʰʦʝ ʤʘʣʦʝ ʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷ 

10 ʤʘʣʦʝ ʤʘʣʦʝ ʙʦʣʴʰʦʝ ʙʝʟʦʧʘʩʥʘʷ 

11 ʤʘʣʦʝ ʤʘʣʦʝ ʩʨʝʜʥʝʝ ʦʧʘʩʥʘʷ 

12 ʤʘʣʦʝ ʤʘʣʦʝ ʤʘʣʦʝ ʦʯʝʥʴ ʦʧʘʩʥʘʷ 

 

 

3.3.4.4 ʅʝʡʨʦ-ʥʝʯʸʪʢʘʷ ʩʠʩʪʝʤʘ (ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʠʩʪʝʤʳ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 12, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  

ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʤʦʜʝʣʠʨʫʝʪʩʷ ʤʘʰʠʥʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï 

ʪʠʧʘ ʉʫʛʝʥʦ), ʪʦ ʪʘʢʫʶ ʤʦʜʝʣʴ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ (ʥʝʡʨʦ-

ʥʝʯʝʪʢʦʡ ʩʝʪʴʶ). ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʥʝʡʨʦ-ʥʝʯʝʪʢʘʷ ʩʝʪʴ ʠʤʝʝʪ ʪʨʠ ʚʭʦʜʘ ʠ 

ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʩʣʦʸʚ (ʨʠʩʫʥʦʢ 33).  
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ʈʠʩʫʥʦʢ 33 - ʉʭʝʤʘ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè 

  

ɺ ʫʟʣʘʭ ʧʝʨʚʦʛʦ ʩʣʦʷ 1m, 2m , 1l, 2l , 1n, 2n , 3n  ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ  ʙʦʣʴʰʦʝm , ʤʘʣʦʝm , ʙʦʣʴʰʦʝl , ʤʘʣʦʝl , ʙʦʣʴʰʦʝn , ʩʨʝʜʥʝʝn , ʤʘʣʦʝn  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʟʣʳ P ʚʪʦʨʦʛʦ ʩʣʦʷ (ʚʩʝʛʦ 12 ʫʟʣʦʚ) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʩʳʣʢʘʤ 12 

ʚʦʟʤʦʞʥʳʭ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ (ʪʘʙʣʠʮʘ 13), ʢʦʤʙʠʥʠʨʫʶʱʠʭ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ AP , BP  ʠ TP . 

ʂʘʞʜʳʡ ʫʟʝʣ ʚʪʦʨʦʛʦ ʩʣʦʷ ʩʦʝʜʠʥʝʥ ʩ ʪʝʤʠ ʫʟʣʘʤʠ ʧʝʨʚʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪ ʧʦʩʳʣʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʘʚʠʣʘ. ɺʳʭʦʜʦʤ ʢʘʞʜʦʛʦ ʫʟʣʘ ʚʪʦʨʦʛʦ 

ʩʣʦʷ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʚʳʧʦʣʥʝʥʠʷ j -ʛʦ ʧʨʘʚʠʣʘ jt, ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. ʋʟʣʳ N  ʪʨʝʪʴʝʛʦ ʩʣʦʷ ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʥʝʯʝʪʢʦʛʦ ʧʨʘʚʠʣʘ ʧʦ ʬʦʨʤʫʣʝ  

ä
=

t

t
=t

12

1

*

k
k

j
j . 
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ʋʟʣʳ 1b , 2b , ... , 12b  ʯʝʪʚʝʨʪʦʛʦ ʩʣʦʷ ʬʦʨʤʠʨʫʶʪ ʟʘʢʣʶʯʝʥʠʷ ʥʝʯʝʪʢʠʭ 

ʧʨʘʚʠʣ; ʬʘʢʪʠʯʝʩʢʠ jb  - ʵʪʦ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʘ ʩʝʪʠ ʧʨʠ ʦʜʥʦʟʥʘʯʥʦʤ ʚʳʧʦʣʥʝʥʠʠ 

ʪʦʣʴʢʦ j -ʛʦ ʧʨʘʚʠʣʘ. ʂʘʞʜʳʡ ʫʟʝʣ ʩʦʝʜʠʥʝʥ ʩ ʦʜʥʠʤ ʫʟʣʦʤ ʪʨʝʪʴʝʛʦ ʩʣʦʷ ʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʢʣʘʜ ʦʜʥʦʛʦ ʥʝʯʝʪʢʦʛʦ ʧʨʘʚʠʣʘ ʚ ʚʳʭʦʜ ʩʝʪʠ ʧʦ ʬʦʨʤʫʣʝ 
*
jjj bp t= .  

ɽʜʠʥʩʪʚʝʥʥʳʡ ʫʟʝʣ ʧʷʪʦʛʦ ʩʣʦʷ ʘʛʨʝʛʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʨʘʟʥʳʤ 

ʧʨʘʚʠʣʘʤ, ʩʫʤʤʠʨʫʷ ʚʢʣʘʜʳ ʚʩʝʭ ʧʨʘʚʠʣ ä
=

=
12

1k
jpu . 

ʆʙʫʯʝʥʠʝ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ (ʨʠʩʫʥʦʢ 33) ʩʦʩʪʦʠʪ ʚ ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʦʚ 

ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (37) ï (39) ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 1b , 2b , ... , 12b  ʫʟʣʦʚ 

ʯʝʪʚʝʨʪʦʛʦ ʩʣʦʷ. ʆʙʫʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʸʭ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʪʝʛʠʡ. 

ʉʪʨʘʪʝʛʠʷ 1. ʆʙʫʯʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʵʢʩʧʝʨʪʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʟʥʘʯʘʶʪʩʷ ʵʢʩʧʝʨʪʦʤ. 

ʉʪʨʘʪʝʛʠʷ 2. ʆʙʫʯʝʥʠʝ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʩ ʵʢʩʧʝʨʪʥʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘʢʣʶʯʝʥʠʡ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪʳ jb  

ʥʘʟʥʘʯʘʶʪʩʷ ʵʢʩʧʝʨʪʦʤ, ʘ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʥʘʩʪʨʦʡʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ.  

ʉʪʨʘʪʝʛʠʷ 3. ʆʙʫʯʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʩʪʨʦʡʢʦʡ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ. 

ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʄʦʜʝʣʠʨʫʝʪʩʷ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʦʮʝʥʢʦʡ ʫʩʣʦʚʠʡ (23) ï (25) ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʨʘʝʢʪʦʨʠʷʭ. ʇʨʠ 

ʙʝʟʦʧʘʩʥʦʤ ʜʚʠʞʝʥʠʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʳʭʦʜ ʩʠʩʪʝʤʳ 0=u . ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʫʜʘ 

ʦʧʘʩʥʦ ʩʙʣʠʞʘʶʪʩʷ ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ, ʪʦ 1=u  

(çʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷè ʩʠʪʫʘʮʠʷ); ʝʩʣʠ ʩʫʜʘ ʥʝʜʦʧʫʩʪʠʤʦ ʩʙʣʠʞʘʶʪʩʷ ʧʨʠ 

ʧʨʦʜʦʣʞʝʥʠʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʪʦ 2=u  (çʦʧʘʩʥʘʷè ʩʠʪʫʘʮʠʷ); ʝʩʣʠ ʩʫʜʘ 

ʩʙʣʠʞʘʶʪʩʷ ʧʨʠ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ, ʪʦ 3=u  (çʦʯʝʥʴ 

ʦʧʘʩʥʘʷè ʩʠʪʫʘʮʠʷ). ʅʘʢʘʧʣʠʚʘʷ ʜʘʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʠ ʩʢʦʨʦʩʪʝʡ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, ʬʦʨʤʠʨʫʶʪ ʦʙʱʫʶ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ çʚʭʦʜ-ʚʳʭʦʜè, ʥʘ ʙʘʟʝ 
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ʢʦʪʦʨʦʡ ʦʙʫʯʘʶʪ ʩʝʪʴ (ʨʠʩʫʥʦʢ 33), ʧʦʣʴʟʫʷʩʴ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʫʯʝʥʠʷ 

ʩʝʪʝʡ ʪʘʢʦʛʦ ʪʠʧʘ [114]. 

 

3.3.4.5 ʉʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ (ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ) 

 

ɸʥʘʣʦʛʠʯʥʦ ʯʝʪʢʦʡ ʤʦʜʝʣʠ, ʦʧʠʩʘʥʥʦʡ ʚ ʧ. 3.3.3, ʥʝʯʝʪʢʠʝ ʤʦʜʝʣʠ ʧ.ʧ. 

3.3.4.2, 3.3.4.3 ʠ 3.3.4.4 ʩʚʷʟʘʥʳ ʩ ʦʮʝʥʢʦʡ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʧʨʘʚʠʣʦ 

(24). ʇʨʠ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʩʫʜʘʤʠ ʵʪʘ ʦʮʝʥʢʘ ʥʝʫʩʪʦʡʯʠʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ, ʯʪʦ ʥʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʜʸʞʥʦ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʧʘʩʥʦ ʩʙʣʠʞʘʶʱʠʝʩʷ ʩʫʜʘ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʫʧʨʦʱʸʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʘʚʠʣʘ (24) ï ʟʘʤʝʥʘ 

ʝʛʦ ʜʝʪʝʢʪʦʨʦʤ ʤʘʥʝʚʨʘ. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʝʯʝʪʢʦʛʦ ʩʣʫʯʘʷ ʥʘʠʙʦʣʝʝ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʝʪʝʢʪʦʨʘ ʤʘʥʝʚʨʘ ʜʘʸʪ ʤʦʜʝʣʴ, ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʚ 

ʛʣʘʚʝ 2 ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ.  

 

 

 

ʈʠʩʫʥʦʢ 34 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʘʰʠʥʝ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʉʫʛʝʥʦ (ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ) 

 

ʇʫʩʪʴ ʜʣʷ ʜʝʪʝʢʮʠʠ ʤʘʥʝʚʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ (ʩʤ. ʧ. 2.3.1). 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʤ ʠʤʝʪʴ ʩʣʝʜʫʶʱʫʶ ʩʭʝʤʫ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ (ʨʠʩʫʥʦʢ 34). ɿʜʝʩʴ 1S  - ʩʠʩʪʝʤʘ ʪʠʧʘ 
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ʉʫʛʝʥʦ, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦ ]10,1[Ím  - ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʦʚ (ʩʤ. ʧ. 2.3.1), 2S - ʩʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦ ]3,0[Íu  - ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè (ʩʤ. ʧ. 

3.3.4.2).  

ɺʚʝʜʸʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʤʝʥʥʫʶ mP  çʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘè ʩ 

ʪʝʨʤʘʤʠ çʄʘʥʝʚʨʝʥʥʦʝè ʠ çʈʘʚʥʦʤʝʨʥʦʝè. ʇʫʩʪʴ ʪʝʨʤʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʠʧʘ çʜʦʧʦʣʥʝʥʠʝè, ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ 

ʤʥʦʞʝʩʪʚʝ ]10,1[Ím :  

))(exp(1

1
1)(

mm
ʝʤʘʥʝʚʨʝʥʥʦ

cma
m

--+
-=w , 

))(exp(1

1
)(

mm
ʝʨʘʚʥʦʤʝʨʥʦ

cma
m

--+
=w ,                         (41) 

ʛʜʝ ma ; mc  ï ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʉʠʩʪʝʤʘ 2S  , (ʨʠʩʫʥʦʢ 34) ʨʘʙʦʪʘʝʪ ʩʦʛʣʘʩʥʦ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 15.  

 

ʊʘʙʣʠʮʘ 15 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʉʫʛʝʥʦ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ 

çʩʫʜʥʦ-ʩʫʜʥʦè (ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ) 

 

 
AP

 mP  TP
 

u  

1 ʙʦʣʴʰʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʙʦʣʴʰʦʝ 0 

2 ʙʦʣʴʰʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʩʨʝʜʥʝʝ 0 

3 ʙʦʣʴʰʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʤʘʣʦʝ 0 

4 ʙʦʣʴʰʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʙʦʣʴʰʦʝ 0 

5 ʙʦʣʴʰʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʩʨʝʜʥʝʝ 1 

6 ʙʦʣʴʰʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʤʘʣʦʝ 2 

7 ʤʘʣʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʙʦʣʴʰʦʝ 0 

8 ʤʘʣʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʩʨʝʜʥʝʝ 1 

9 ʤʘʣʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʤʘʣʦʝ 1 

10 ʤʘʣʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʙʦʣʴʰʦʝ 0 

11 ʤʘʣʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʩʨʝʜʥʝʝ 2 

12 ʤʘʣʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʤʘʣʦʝ 3 
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ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʘʚʠʣʘ ʠ ʟʥʘʯʝʥʠʷ u  ʘʥʘʣʦʛʠʯʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʨʘʚʠʣʘʤ ʠ ʟʥʘʯʝʥʠʷʤ ʪʘʙʣʠʮʳ 13 ʧ. 3.3.4.2. 

 

3.3.4.6 ʉʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ (ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ) 

  

ʉʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ, ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʚ ʧ. 3.3.4.3 ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʜʣʷ ʩʣʫʯʘʷ ʩ ʜʝʪʝʢʪʦʨʦʤ ʤʘʥʸʚʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʤ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʫʶ ʩʭʝʤʫ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ 

ʩʫʜʦʚ (ʨʠʩʫʥʦʢ 35). ɿʜʝʩʴ 1S  - ʩʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦ ]10,1[Ím  - ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʦʚ (ʩʤ. 

ʧ. 2.3.1), 2M - ʩʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦ 

]3,0[Íu  - ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè (ʩʤ. ʧ. 3.3.4.3). 

 

 

 

ʈʠʩʫʥʦʢ 35 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʘʰʠʥʝ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʄʘʤʜʘʥʠ (ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ) 

 

ʀʤʝʷ ʚ ʚʠʜʫ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʤʝʥʥʫʶ mP  çʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘè ʩ 

ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (41), ʩʠʩʪʝʤʘ 2M  ʨʘʙʦʪʘʝʪ ʩʦʛʣʘʩʥʦ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ 

ʪʘʙʣʠʮʳ 16. 
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ʊʘʙʣʠʮʘ 16 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʄʘʤʜʘʥʠ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ 

çʩʫʜʥʦ-ʩʫʜʥʦè (ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ) 

 

 AP  
mP  TP  

uP  

1 ʙʦʣʴʰʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʙʦʣʴʰʦʝ ʙʝʟʦʧʘʩʥʘʷ 

2 ʙʦʣʴʰʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʩʨʝʜʥʝʝ ʙʝʟʦʧʘʩʥʘʷ 

3 ʙʦʣʴʰʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʤʘʣʦʝ ʙʝʟʦʧʘʩʥʘʷ 

4 ʙʦʣʴʰʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʙʦʣʴʰʦʝ ʙʝʟʦʧʘʩʥʘʷ 

5 ʙʦʣʴʰʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʩʨʝʜʥʝʝ ʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷ 

6 ʙʦʣʴʰʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʤʘʣʦʝ ʦʧʘʩʥʘʷ 

7 ʤʘʣʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʙʦʣʴʰʦʝ ʙʝʟʦʧʘʩʥʘʷ 

8 ʤʘʣʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʩʨʝʜʥʝʝ ʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷ 

9 ʤʘʣʦʝ ʤʘʥʝʚʨʝʥʥʦʝ ʤʘʣʦʝ ʧʦʯʪʠ ʙʝʟʦʧʘʩʥʘʷ 

10 ʤʘʣʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʙʦʣʴʰʦʝ ʙʝʟʦʧʘʩʥʘʷ 

11 ʤʘʣʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʩʨʝʜʥʝʝ ʦʧʘʩʥʘʷ 

12 ʤʘʣʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʤʘʣʦʝ ʦʯʝʥʴ ʦʧʘʩʥʘʷ 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʘʚʠʣʘ ʠ ʟʥʘʯʝʥʠʷ uP  ʘʥʘʣʦʛʠʯʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʨʘʚʠʣʘʤ ʠ ʟʥʘʯʝʥʠʷʤ ʪʘʙʣʠʮʳ 14 ʧ. 3.3.4.3. 

 

3.3.4.7 ʅʝʡʨʦ-ʥʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ (ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ) 

 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ, ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚ ʧ. 3.3.4.4, ʚʦʟʤʦʞʥʘ ʤʦʜʝʣʴʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʠʩʪʝʤʳ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 15, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʪ.ʝ. ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ, ʘʥʘʣʦʛʠʯʥʘʷ ʧ. 3.3.4.4 ʠ 

ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 36. ɿʜʝʩʴ 1S  - ʩʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦ ]10,1[Ím  - ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʦʚ (ʩʤ. 

ʧ. 2.3.1).  
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ʈʠʩʫʥʦʢ 36 - ʉʭʝʤʘ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè (ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ) 

 

ɿʘʚʝʨʰʘʷ ʦʧʠʩʘʥʠʝ ʜʚʫʭʫʨʦʚʥʝʚʳʭ ʩʣʫʯʘʝʚ ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ çʩʫʜʥʦ-ʩʫʜʥʦè, ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʚʩʝʭ 

ʵʪʠʭ ʩʣʫʯʘʝʚ ʜʝʪʝʢʪʦʨ ʤʘʥʝʚʨʘ ʤʦʞʝʪ ʙʳʪʴ, ʢʦʥʝʯʥʦ ʞʝ, ʦʩʥʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʩʠʩʪʝʤʝ ʪʠʧʘ ʉʫʛʝʥʦ (ʧ. 2.3.1), ʥʦ ʠ ʥʘ ʩʠʩʪʝʤʝ ʪʠʧʘ ʄʘʤʜʘʥʠ (ʧ.ʧ. 2.3.2, 2.3.3), ʠ 

ʥʘ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ (ʧ. 2.3.4). ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠ ʵʢʩʧʝʨʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʠ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ, ʠ ʩʦʯʝʪʘʥʠʝʤ 

ʵʪʠʭ ʜʚʫʭ ʧʦʜʭʦʜʦʚ. ɺ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʣʫʯʘʷʭ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʜʚʫʭ ʫʨʦʚʥʝʡ 

ʤʦʜʝʣʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ 

ʩʦʚʤʝʩʪʥʦ, ʥʘʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʦʙʫʯʝʥʠʷ ʪʠʧʘ ʦʙʨʘʪʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ.  

 

 

 

 

 

P

P

P

P

N

N

N

N

1 b

2 b

11 b

12 b

S
u

jp

1m

2m

jt
*
jt

1n

2n

3n

......

A

T

S
)( itz

)( itL

)(3 itL

)( i10 tL

...

m

1

2

x

)( itzy

1w

2w



131 

 

 

 

3.4 ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ 

ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ 

 

3.4.1 ʄʦʜʝʣʴ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʪʠʧʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʨʘʝʢʪʦʨʠʡ 

  

ʇʨʝʜʚʘʨʷʷ ʦʧʠʩʘʥʠʝ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʤʝʪʠʤ, ʯʪʦ ʦʥʦ 

ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʉʋɼʉ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʈʃʉ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʜʣʷ ʩʣʫʯʘʷ ʥʝʩʢʦʣʴʢʠʭ ʈʃʉ ʠ/ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ 

ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ ï ʪʨʘʥʩʧʦʥʜʝʨʦʚ ɸʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ (ɸʀʉ). ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʚ 

ʙʝʨʝʛʦʚʦʡ ʉʋɼʉ, ʥʦ ʠ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ.  

 ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ ʦʙ ʈʃʉ: ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ )( kx tx , )( ky tx  - ʥʦʨʤʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʤ 

ʦʪʢʣʦʥʝʥʠʝʤ 3ʤ, ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʘʥʪʝʥʥʳ ʈʃʉ ʨʘʚʝʥ 3ʩ. 

ʈʠʩʫʥʦʢ 37 ʠʣʣʶʩʪʨʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʜʝʣʝʥʠʷ 

ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ, ʠʤʝʷ ʚ ʚʠʜʫ ʬʦʨʤʫʣʳ (34). ʅʘ ʨʠʩʫʥʢʝ 37ʘ ʧʦʢʘʟʘʥʳ 

ʚʳʯʠʩʣʝʥʥʳʝ ʩʦʛʣʘʩʥʦ (34) ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ )0( ¸xaP  (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ 

)0( ¸yaP  (ʪʦʯʢʠ) ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʯʠʩʣʝ ʠʟʤʝʨʝʥʠʡ Nʜʣʷ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ 

ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʤ/ʩ. 

ʅʘ ʨʠʩʫʥʢʝ 37ʙ ʧʦʢʘʟʘʥʳ ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʭ ʞʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ 

ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʫʩʢʦʨʝʥʥʦ ʩ ʫʩʢʦʨʝʥʠʝʤ 0.02 ʤ/ʩ2. ɺʠʜʥʦ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ ʫʩʪʦʡʯʠʚʦʝ ʚʳʜʝʣʝʥʠʝ ʤʘʥʝʚʨʠʨʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʚʦʟʤʦʞʥʦ ʜʣʷ 

ʯʠʩʣʘ ʠʟʤʝʨʝʥʠʡ 17²N  (ʥʘʜʸʞʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʦʧʳʪʳ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʨʦʛ ʚʝʨʦʷʪʥʦʩʪʠ, ʨʘʚʥʳʡ 0.99). ʅʘ ʨʠʩʫʥʢʝ 37ʚ ʧʦʢʘʟʘʥʳ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʥʠʞʥʠʝ ʛʨʘʥʠʮʳ ʚʳʯʠʩʣʝʥʥʳʭ )]0(),0(max[ ¸¸ yx aPaP  ʜʣʷ 

ʫʩʢʦʨʝʥʠʡ ʦʙʲʝʢʪʘ, ʨʘʚʥʳʭ 0.01 ʤ/ʩ2 (ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ), 0.02 ʤ/ʩ2 (ʪʦʯʢʠ) ʠ 0.05 ʤ/ʩ2 
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(ʰʪʨʠʭ-ʧʫʥʢʪʠʨ). ɺʠʜʥʦ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʦʙʲʝʢʪ, ʜʚʠʞʫʱʠʡʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0.02 

ʤ/ʩ2 ʙʫʜʝʪ ʚʳʜʝʣʝʥ ʢʘʢ ʤʘʥʝʚʨʠʨʫʶʱʠʡ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʧʨʠ 15=N  (ʚʝʨʭʥʷʷ 

ʢʨʠʚʘʷ ʠʟ ʪʦʯʝʢ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 1) ʠ ʚ 95 ʧʨʦʮʝʥʪʘʭ ʩʣʫʯʘʝʚ ʧʨʠ 19=N  (ʥʠʞʥʷʷ 

ʢʨʠʚʘʷ ʠʟ ʪʦʯʝʢ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 1); ʜʣʷ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0.01 

ʤ/ʩ2 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ N  ʨʘʚʥʳ 23 ʠ 28. ʈʠʩʫʥʦʢ 37ʛ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʜʝʪʝʢʮʠʠ ʤʘʥʝʚʨʘ ʯʠʩʣʘ ʠʟʤʝʨʝʥʠʡ (ʩʨʝʜʥʝʛʦ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ) ʦʪ ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʧʦʛʨʝʰʥʦʩʪʷʭ ʦʮʝʥʠʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ, ʧʨʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʤ ʦʪʢʣʦʥʝʥʠʠ )( kx tx

, )( ky tx  ʨʘʚʥʦʤ 3ʤ (ʪʦʯʢʠ) ʠ 6ʤ (ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ). 

 

ʈʠʩʫʥʦʢ 37 - ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʜʝʣʝʥʠʷ ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ 

 

ʅʘ ʨʠʩʫʥʢʝ 38 ʧʦʢʘʟʘʥʳ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʘʜʘʯʝ çʩʫʜʥʦ-ʙʝʨʝʛè. ʊʘʢ, ʧʨʠʚʝʜʝʥʳ 

ʚʳʯʠʩʣʝʥʥʳʝ ʩʦʛʣʘʩʥʦ (15), (16) ʠ (17) ʚʝʨʦʷʪʥʦʩʪʠ )(* tP
Y

 (ʧʫʥʢʪʠʨ), )(
*

tP
Y

S
 

(ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ )(0 tP >r  (ʪʦʯʢʠ) ʜʣʷ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʧʝʨʚʦʛʦ (ʨʠʩʫʥʢʠ 

38ʚ, 38ʛ) ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʨʠʩʫʥʢʠ 38ʘ, 38ʙ). ɿʜʝʩʴ t   - ʠʥʪʝʨʚʘʣ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʪʨʘʝʢʪʦʨʠʠ, P  - ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʆʙʲʝʢʪ ʜʚʠʛʘʣʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 5 ʤ/ʩ, ʠʥʪʝʨʚʘʣ ʥʘʙʣʶʜʝʥʠʷ ʨʘʚʥʷʣʩʷ 30ʩ ʜʣʷ ʤʦʜʝʣʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 
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(ʯʪʦ ʧʨʠ ʧʝʨʠʦʜʝ ʠʟʤʝʨʝʥʠʡ 3ʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 10 ʠʟʤʝʨʝʥʠʷʤ) ʠ 1 ʤʠʥʫʪʝ ʜʣʷ 

ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 20 ʠʟʤʝʨʝʥʠʷʤ).  

 

 
 

ʈʠʩʫʥʦʢ 38 - ʉʚʦʡʩʪʚʘ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʘʜʘʯʝ 

çʩʫʜʥʦ-ʙʝʨʝʛè 

 

ʈʘʜʠʫʩʳ ʢʦʨʘʙʝʣʴʥʳʭ ʜʦʤʝʥʦʚ ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 100 ʤ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʣʝʚʦʡ 

ʢʦʣʦʥʢʠ ʨʠʩʫʥʢʦʚ (ʨʠʩʫʥʢʦʚ 38ʘ, 38ʚ) ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ 

ʧʨʠʚʝʜʸʥʥʘʷ ʟʘʧʨʝʱʸʥʥʘʷ ʟʦʥʘ ʦʛʨʘʥʠʯʝʥʘ ʧʨʷʤʦʡ ʣʠʥʠʝʡ (ʨʠʩʫʥʦʢ 38ʜ), ʘ 

ʩʠʪʫʘʮʠʷ ʜʣʷ ʨʠʩʫʥʢʦʚ 38ʙ ʠ 38ʛ (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ) ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʜʣʷ ʩʣʫʯʘʷ, 

ʢʦʛʜʘ ʧʨʠʚʝʜʸʥʥʘʷ ʟʘʧʨʝʱʸʥʥʘʷ ʟʦʥʘ ʠʤʝʝʪ ʚʳʩʪʫʧ (ʨʠʩʫʥʦʢ 38ʝ). 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʨʠʩʫʥʦʢ 38 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʨʦʩʪʝ ʠʥʪʝʨʚʘʣʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʨʨʝʢʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʪʫʘʮʠʠ (ʧʨʠ ʜʘʥʥʳʭ 

ʩʚʦʡʩʪʚʘʭ ʦʙʲʝʢʪʘ, ʘʢʚʘʪʦʨʠʠ ʠ ʠʟʤʝʨʠʪʝʣʝʡ) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʠ 100<t ʩ ʜʣʷ 

ʤʦʜʝʣʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʨʠʩʫʥʦʢ 38ʘ) ʠ 300<t ʩ ʜʣʷ ʤʦʜʝʣʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

(ʨʠʩʫʥʦʢ 38ʚ). ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ (ʨʠʩʫʥʢʠ 38ʙ, 38ʛ), ʯʪʦ ʧʨʠʥʷʪʘʷ 
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ʤʦʜʝʣʴ ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʦ çʨʝʘʛʠʨʫʝʪè ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚʳʟʚʘʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʤʝʪʨʠʠ ʟʘʧʨʝʱʝʥʥʦʡ/ʨʘʟʨʝʰʸʥʥʦʡ ʟʦʥʳ.  

  

 

 

ʈʠʩʫʥʦʢ 39 - ʄʦʜʝʣʠʨʫʝʤʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 39 ʧʦʢʘʟʘʥʘ ʤʦʜʝʣʠʨʫʝʤʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʟʘʧʨʝʱʸʥʥʦʡ ʟʦʥʳ (ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʨʘʚʥʘ 5ʤ/ʩ), ʘ ʥʘ 

ʨʠʩʫʥʢʝ 40 ʠʟʦʙʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʪʠʧʘ çʩʫʜʥʦ-ʙʝʨʝʛè.  

ʅʘ ʨʠʩʫʥʢʝ 40ʘ ʧʦʢʘʟʘʥʳ ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ )]0(),0(max[ ¸¸ yx aPaP , ʘ 

ʥʘ ʨʠʩʫʥʢʝ 40ʙ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʜʝʪʝʢʪʦʨʘ ʤʘʥʸʚʨʘ d. ɺʠʜʥʦ, ʯʪʦ 

ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʡ ʦʙʲʝʢʪ ʷʚʣʷʝʪʩʷ ʤʘʥʝʚʨʠʨʫʶʱʠʤ ʧʨʠʥʠʤʘʝʪʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ [280ʩ, 585ʩ], ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʩʪʠʥʥʦʛʦ ʤʘʥʸʚʨʘ ʩʫʜʥʘ (ʠʥʪʝʨʚʘʣ ʠʩʪʠʥʥʦʛʦ ʤʘʥʝʚʨʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 40ʘ 

ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʦʙʣʘʩʪʴʶ).         

 ʅʘ ʨʠʩʫʥʢʘʭ 40ʚ ʠ 40ʛ ʧʨʠʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ cP1  ʠ cP2  ʜʣʷ ʩʣʫʯʘʷ 1T=300ʩ, 2T =60ʩ ʠ )()(
*

tPtP
Y

S= , ʘ ʥʘ 

ʨʠʩʫʥʢʝ 40ʜ ïʩʦʦʪʥʝʩʝʥʠʝ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʩ ʚʳʯʠʩʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 9.  
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ʈʠʩʫʥʦʢ 40 - ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ: ʩʣʫʯʘʡ 

çʩʫʜʥʦ-ʙʝʨʝʛè 

 

 ʅʘ ʨʠʩʫʥʢʝ 41 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʘʜʘʯʝ çʩʫʜʥʦ-ʩʫʜʥʦè. ʇʦʢʘʟʘʥʳ ʚʳʯʠʩʣʝʥʥʳʝ 

ʩʦʛʣʘʩʥʦ (18), (19) ʠ (20) ʚʝʨʦʷʪʥʦʩʪʠ )(tPG (ʧʫʥʢʪʠʨ), )(tP YS
(ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ 

)(
21

tP
RR AA+>r

 (ʪʦʯʢʠ) ʜʣʷ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʧʝʨʚʦʛʦ (ʨʠʩʫʥʦʢ 41ʙ) ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

(ʨʠʩʫʥʦʢ 41ʘ). ɿʜʝʩʴ t   - ʠʥʪʝʨʚʘʣ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ, P  - ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʀʥʪʝʨʚʘʣ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 30ʩ ʜʣʷ 

ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ 1 ʤʠʥʫʪʝ ʜʣʷ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪʳ ʜʚʠʛʘʣʠʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʤ/ʩ ʧʦ ʪʨʘʝʢʪʦʨʠʷʤ, 

ʠʟʦʙʨʘʞʸʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 41ʚ. 
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ʈʠʩʫʥʦʢ 41 - ʉʚʦʡʩʪʚʘ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʘʜʘʯʝ 

çʩʫʜʥʦ-ʩʫʜʥʦè 

 

ʅʘ ʨʠʩʫʥʢʝ 42 ʧʦʢʘʟʘʥʳ ʤʦʜʝʣʠʨʫʝʤʳʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʜʚʫʭ ʦʙʲʝʢʪʦʚ, 

ʨʠʩʫʥʦʢ 43 ʠʣʣʶʩʪʨʠʨʫʝʪ ʜʣʷ ʥʠʭ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ. 

 

 

 

ʈʠʩʫʥʦʢ 42 - ʄʦʜʝʣʠʨʫʝʤʳʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ  
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 ʅʘ ʨʠʩʫʥʢʝ 43ʘ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ 021 =Ùdd  - ʣʦʛʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ 

ʜʝʪʝʢʪʦʨʦʚ ʤʘʥʸʚʨʘ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʥʘ ʨʠʩʫʥʢʘʭ 43ʙ, 43ʚ ï ʚʳʯʠʩʣʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʝʟʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ sP1  ʠ sP2  ʜʣʷ ʩʣʫʯʘʷ 1T=300ʩ, 2T

=60ʩ ʠ )()(
21

tPtP
RR AA+>r

= . ʈʠʩʫʥʦʢ 43ʛ ʩʦʜʝʨʞʠʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʥʘ ʵʪʠʭ ʜʘʥʥʳʭ 

ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ - ʩʦʦʪʥʝʩʝʥʠʝ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʩ ʚʳʯʠʩʣʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 10.  

 

 

 

ʈʠʩʫʥʦʢ 43 - ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ: ʩʣʫʯʘʡ 

çʩʫʜʥʦ-ʩʫʜʥʦè 

 

 ʀʟ ʨʠʩʫʥʢʦʚ 40 ʠ 43 ʚʠʜʥʦ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʯʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ ʩʫʜʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʤʦʜʝʣʴ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ: ʪʘʢ, ʨʠʩʫʥʦʢ 43 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ ʦʥʠ ʩʥʘʯʘʣʘ ʨʘʩʧʦʟʥʘʥʳ ʢʘʢ ʦʧʘʩʥʦ 

ʩʙʣʠʞʘʶʱʠʝʩʷ (RED), ʧʦʩʣʝ ʥʘʯʘʣʘ ʦʜʥʠʤ ʠʟ ʩʫʜʦʚ ʧʦʚʦʨʦʪʘ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ 

ʩʥʘʯʘʣʘ ʫʤʝʥʴʰʠʣʩʷ ʜʦ ʙʝʟʦʧʘʩʥʦʛʦ ʟʥʘʯʝʥʠʷ (GREEN), ʟʘʪʝʤ, ʧʦ ʤʝʨʝ ʩʙʣʠʞʝʥʠʷ, 
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ʫʚʝʣʠʯʠʣʩʷ ʜʦ ʟʥʘʯʝʥʠʷ (YELLOW), ʧʦʩʣʝ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ ʩʫʜʦʚ 

ʩʠʪʫʘʮʠʷ ʩʥʦʚʘ ʨʘʩʧʦʟʥʘʸʪʩʷ ʢʘʢ ʙʝʟʦʧʘʩʥʘʷ (GREEN). 

  

3.4.2 ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʯʝʪʢʘʷ ʤʦʜʝʣʴ) 

 

ʏʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʧ. 3.3.3 ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʜʠʣʦ ʦʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ ʨʘʟʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ. ʇʨʠʚʝʜʸʥʥʳʝ 

ʥʠʞʝ ʨʠʩʫʥʢʠ ʠʣʣʶʩʪʨʠʨʫʶʪ ʦʜʠʥ ʠʟ ʬʨʘʛʤʝʥʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʅʘ ʨʠʩʫʥʢʝ 44 ʠʟʦʙʨʘʞʝʥʳ ʤʦʜʝʣʠʨʫʝʤʳʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʪʨʸʭ ʩʫʜʦʚ: 

ʜʚʘ ʠʟ ʥʠʭ (I ʠ II) ʜʚʠʞʫʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʪʨʝʪʴʝ (III) - ʤʘʥʝʚʨʠʨʫʝʪ. 

ʉʫʜʘ ʜʚʠʞʫʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʤ/ʩ.  

 

 

 

ʈʠʩʫʥʦʢ 44 - ʄʦʜʝʣʠʨʫʝʤʳʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ 

 

ʈʠʩʫʥʦʢ 45 ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʧʦ ʧʨʦʚʝʨʢʝ ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ 

ʩʫʜʦʚ (ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ) ʫʩʣʦʚʠʡ (23), (24), (25) ʠ (36), ʠ ʠʭ ʩʦʦʪʥʝʩʝʥʠʶ ʩ 

ʧʨʘʚʠʣʘʤʠ ʪʘʙʣʠʮ 11 ʠ 12 ʜʣʷ çʩʫʜʥʦ I - ʩʫʜʥʦ IIIè (ʣʝʚʘʷ ʢʦʣʦʥʢʘ) ʠ çʩʫʜʥʦ II - 

ʩʫʜʥʦ IIIè (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ). ɼʣʷ ʧʨʦʩʪʦʪʳ ʚʦʩʧʨʠʷʪʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ *T  ʚ ʜʘʥʥʦʤ  ʩʣʫʯʘʝ ʚʟʷʪʦ ʙʦʣʴʰʠʤ, ʪʘʢ, ʯʪʦʙʳ 

ʫʩʣʦʚʠʝ (25) ʚʩʝʛʜʘ ʙʳʣʦ ʠʩʪʠʥʥʳʤ.  

ʅʘ ʨʠʩʫʥʢʘʭ 45a ʠ 45ʙ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʮʝʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ || rv h-h  

(ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ q (ʪʦʯʢʠ); ʥʘ ʨʠʩʫʥʢʘʭ 45ʚ ʠ 45ʛ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʮʝʥʝʥʥʳʝ 

ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚ - ʟʥʘʯʝʥʠʷ || rv ww -  (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ q# (ʪʦʯʢʠ); ʥʘ 
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ʨʠʩʫʥʢʘʭ 45ʜ ʠ 45ʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʥʘʯʝʥʠʝ 021 =Ùdd  - ʣʦʛʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ 

ʜʝʪʝʢʪʦʨʦʚ ʤʘʥʸʚʨʘ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ, 

ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʚ ʧ. 3.3.2, ʫʨʘʚʥʝʥʠʝ (34); ʥʘ ʨʠʩʫʥʢʘʭ 45ʞ ʠ 45ʟ ʧʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʥʝʩʝʥʠʷ ʫʩʣʦʚʠʡ (23), (24) ʠ (25) ʩ ʩʠʩʪʝʤʦʡ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 11; ʥʘ 

ʨʠʩʫʥʢʘʭ 45ʠ ʠ 45ʢ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʥʝʩʝʥʠʷ ʫʩʣʦʚʠʡ (23), (36) ʠ (25) ʩ 

ʩʠʩʪʝʤʦʡ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 12. 

 

  

 

ʈʠʩʫʥʦʢ 45 - ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ 

 

ʀʟ ʨʠʩʫʥʢʦʚ 45ʞ ʠ 45ʟ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʝʪʳʨʸʭʫʨʦʚʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ (ʪʘʙʣʠʮʘ 11) ʧʨʠ ʙʦʣʴʰʦʤ 

ʫʜʘʣʝʥʠʠ ʩʫʜʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʚʨʝʤʷ 60<t c) ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʦʰʠʙʦʢ 

ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʮʝʥʢʫ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚ || rv ww -  ʠ q# (ʪʦʯʢʠ) ʦʮʝʥʢʘ 

ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʥʝʩʪʘʙʠʣʴʥʘ (ʚʠʜʥʳ çʩʢʘʯʢʠè ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ LOW ʠ 
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DANGEROUS ʥʘ ʨʠʩʫʥʢʝ 45ʞ ʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ SAFE ʠ MIDDL E ʥʘ ʨʠʩʫʥʢʝ 45ʟ). 

ʇʨʠ ʥʝʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʩʫʜʘʤʠ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ 

ʫʩʪʦʡʯʠʚʦʡ ʠ ʚ ʮʝʣʦʤ ʯʝʪʳʨʸʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ (ʪʘʙʣʠʮʘ 11) ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ 

ʟʘʜʘʯʫ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ: ʜʣʷ ʩʫʜʦʚ I ʠ III ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʪʨʝʚʦʛʠ ʩ DANGEROUS ʜʦ LOW ʧʨʦʠʩʭʦʜʠʪ ʩʨʘʟʫ ʧʦʩʣʝ ʫʩʪʦʡʯʠʚʦʡ ʦʮʝʥʢʠ 

ʣʦʞʥʦʩʪʠ ʫʩʣʦʚʠʷ (24) (ʪʦ ʝʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʫʜʥʦʤ III ʤʘʥʸʚʨʘ ʫʢʣʦʥʝʥʠʷ, ʨʠʩʫʥʦʢ 

45ʞ); ʜʣʷ ʩʫʜʦʚ II ʠ III ʛʝʥʝʨʘʮʠʷ ʫʨʦʚʥʷ ʪʨʝʚʦʛʠ MIDDLE ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ (ʨʠʩʫʥʦʢ 45ʟ). 

ʀʟ ʨʠʩʫʥʢʦʚ 45ʠ ʠ 45ʢ ʚʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʸʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ (ʪʘʙʣ. 12) ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ 

ʩʫʜʘʤʠ ʜʝʣʘʝʪ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʫʩʪʦʡʯʠʚʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʯʝʪʳʨʸʭʫʨʦʚʥʝʚʦʡ, ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ, ʭʦʪʷ ʠ ʥʝ ʜʘʸʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʮʝʥʦʢ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ 

ʪʨʘʝʢʪʦʨʥʳʤʠ (ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ) ʩʚʦʡʩʪʚʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. 

ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʵʪʦ ʟʘʤʝʪʥʦ, ʥʘʧʨʠʤʝʨ, ʧʦ ʨʠʩʫʥʢʫ 45ʢ: ʧʨʠ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ II ʠ 

III ʩʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʫʨʦʚʝʥʴ YELLOW, ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʥʘʯʘʣʝ ʤʘʥʸʚʨʘ 

ʫʢʣʦʥʝʥʠʷ ʩʫʜʦʚ I ʠ III (ʨʠʩʫʥʦʢ 45ʠ), ʭʦʪʷ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʜʚʫʭ ʩʠʪʫʘʮʠʡ ʨʘʟʣʠʯʝʥ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʥʘ ʫʯʝʩʪʴ ʯʝʪʳʨʸʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ (ʪʘʙʣʠʮʘ 11). 

ɺʦʟʤʦʞʥʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʩʣʝʜʫʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʦʙʝ ʵʪʠ ʩʠʩʪʝʤʳ ʠ ʚ ʦʙʣʘʩʪʠ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʯʝʪʳʨʸʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʥʠʷ 

ʪʨʸʭʫʨʦʚʥʝʚʦʡ, ʘ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʯʝʪʳʨʸʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʧʨʠʥʠʤʘʪʴ ʝʸ ʦʮʝʥʢʠ ʢʘʢ ʦʩʥʦʚʥʳʝ.  

 

3.4.3 ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʥʝʯʝʪʢʘʷ ʤʦʜʝʣʴ) 

  

ʇʨʝʜʚʘʨʷʷ ʦʧʠʩʘʥʠʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʦʪʤʝʪʠʤ, ʯʪʦ 

ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦ ʚʩʝʭ ʦʧʠʩʘʥʥʳʭ ʚ ʧ. 3.3.4 ʩʣʫʯʘʷʭ ʤʦʜʝʣʠ 

ʧʦʜʙʠʨʘʣʠʩʴ ʵʢʩʧʝʨʪʥʳʤ ʩʧʦʩʦʙʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ 

ʥʝʯʝʪʢʠʭ ʤʦʜʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 
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ʟʘʜʘʯʝ ʚʦʟʤʦʞʥʘ, ʵʢʩʧʝʨʪʥʳʡ ʩʧʦʩʦʙ ʙʳʣ ʚʳʙʨʘʥ ʧʦʪʦʤʫ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʟʘʜʘʯʠ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʸʤʢʦ ʠ ʩʘʤʦ ʧʦ 

ʩʝʙʝ ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʵʢʩʧʝʨʪʦʚ.  

 ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʙʦʪʳ ʦʧʠʩʘʥʥʳʭ ʚ ʧ. 3.3.4 ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ ʨʘʩʩʤʦʪʨʠʤ 

ʤʦʜʝʣʴʥʳʡ ʧʨʠʤʝʨ ʜʣʷ ʪʨʸʭ ʩʫʜʦʚ. ɼʚʘ ʠʟ ʥʠʭ (I ʠ II) ʜʚʠʞʫʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʤ/ʩ 

ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʪʨʝʪʴʝ (III ) ï ʤʘʥʝʚʨʠʨʫʝʪ (ʨʠʩʫʥʦʢ 46).  

 

 

ʈʠʩʫʥʦʢ 46 - ʄʦʜʝʣʠʨʫʝʤʳʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ 

 

3.4.3.1 ʉʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ (ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

  

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ, ʦʧʠʩʘʥʥʫʶ ʚ ʧ. 3.3.4.3. ʅʘ ʨʠʩʫʥʢʝ 47 ʧʦʢʘʟʘʥʳ 

ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ (37) ï (40).  

 

 

ʈʠʩʫʥʦʢ 47 - ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ AP , BP , TP  ʠ 

uP  
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ʅʘ ʨʠʩʫʥʢʝ 47ʘ ʧʦʢʘʟʘʥʳ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ )(ʤʘʣʦʝAm  (ʩʧʣʦʰʥʘʷ) ʠ 

)(ʙʦʣʴʰʦʝAm  (ʧʫʥʢʪʠʨ), ʥʘ ʨʠʩʫʥʢʝ 47ʙ ï )(ʤʘʣʦʝBl  (ʩʧʣʦʰʥʘʷ) ʠ )(ʙʦʣʴʰʦʝBl  

(ʧʫʥʢʪʠʨ), ʥʘ ʨʠʩʫʥʢʝ 47ʚ ï )(ʤʘʣʦʝTn  (ʩʧʣʦʰʥʘʷ), )(ʩʨʝʜʥʝʝTn  (ʧʫʥʢʪʠʨ) ʠ 

)(ʙʦʣʴʰʦʝTn  (ʪʦʯʢʠ), ʥʘ ʨʠʩʫʥʢʝ 47ʛ ï )(ʙʝʟʦʧʘʩʥʘʷug  (ʩʧʣʦʰʥʘʷ), )(ʙʝʟʦʧʘʩʥʘʷ ʧʦʯʪʠ ug  

(ʧʫʥʢʪʠʨ), )(ʦʧʘʩʥʘʷug  (ʪʦʯʢʘ-ʧʫʥʢʪʠʨ), )(ʦʧʘʩʥʘʷ ʦʯʝʥʴ ug  (ʪʦʯʢʠ). 

ɸʥʩʘʤʙʣʴ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʨʠʩʫʥʦʢ 47 ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʬʫʥʢʮʠʠ 

ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʯʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʠʞʝ) ʚʳʙʨʘʥ ʪʘʢ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʳʝ ʩʠʪʫʘʮʠʠ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʠʝ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ 

(ʢʣʘʩʪʝʨʳ) ʷʚʥʦ ʨʘʟʣʠʯʠʤʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʪʦʯʝʢ, ʛʜʝ ʟʥʘʯʝʥʠʷ 

ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʘʚʥʳ). ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʧʨʘʚʠʣ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ 

(ʪʘʙʣʠʮʘ 14) ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʢʦʤʙʠʥʘʮʠʠ ʢʣʘʩʪʝʨʦʚ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʘ, ʟʥʘʯʠʪ, ʤʘʰʠʥʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʫʩʪʦʡʯʠʚʦ ʠ 

ʢʦʨʨʝʢʪʥʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ (ʩʤ. ʥʠʞʝ). 

ɽʩʣʠ ʙʫʜʫʪ ʠʤʝʪʴʩʷ ʦʪʨʝʟʢʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʛʜʝ ʚʩʝ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʙʫʜʫʪ ʨʘʚʥʳ 0, ʤʘʰʠʥʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ 

ʥʝʢʦʨʨʝʢʪʥʦ ʧʦ ɸʜʘʤʘʨʫ. ɽʩʣʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ ʙʫʜʫʪ ʠʤʝʪʴʩʷ 

ʦʪʨʝʟʢʠ, ʛʜʝ ʟʥʘʯʝʥʠʷ ʭʦʪʷ ʙʳ ʜʚʫʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʙʣʠʟʢʠ ʜʨʫʛ ʢ ʜʨʫʛʫ (ʢʣʘʩʪʝʨʳ ʥʝ ʨʘʟʣʠʯʠʤʳ), ʤʘʰʠʥʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʙʫʜʝʪ 

ʧʣʦʭʦ ʦʙʫʩʣʦʚʣʝʥʥʦʡ.  

ʅʘ ʨʠʩʫʥʢʝ 48 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥʥʦʡ ʚ 

ʧ. 3.3.4.3 ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ. ʆʥ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʤʝʨʝ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 46) ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ: çʩʫʜʥʦ I ï ʩʫʜʥʦ IIIè (ʣʝʚʘʷ 

ʢʦʣʦʥʢʘ) ʠ çʩʫʜʥʦ II ï ʩʫʜʥʦ IIIè (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ).  

ʅʘ ʨʠʩʫʥʢʘʭ 48ʘ ʠ 48ʙ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ A; ʥʘ ʨʠʩʫʥʢʘʭ 48ʚ ʠ 

48ʛ ï ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ B; ʥʘ ʨʠʩʫʥʢʘʭ 48ʜ ʠ 48ʝ ï ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ T  (ʪ. ʝ. 

ʚʭʦʜʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ). ʀʟ ʨʠʩʫʥʢʦʚ 48ʚ ʠ 48ʛ ʚʠʜʥʘ ʦʩʦʙʝʥʥʦʩʪʴ 
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ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ï ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ B  ʧʨʠ ʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʩʫʜʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ.  

 

150 300 450 600 750

0,4
0,8
1,2
1,6

t, c

A

150 300 450 600 750

0,4
0,8
1,2
1,6

t, c

B
150 300 450 600 750

0,4
0,8
1,2
1,6

t, c

A

150 300 450 600 750

0,4
0,8
1,2
1,6

t, c

B

200
400
600
800

150 300 450 600 750 t, c

T

200
400
600
800

150 300 450 600 750 t, c

T

1

2

150 300 450 600 750 t, c

u

( a )

1

2

150 300 450 600 750 t, c

u

( ʙ )

( ʚ ) ( ʛ )

( ʜ ) ( ʝ )

( ʞ )
( ʟ )

 

 

ʈʠʩʫʥʦʢ 48 - ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ (ʩʠʩʪʝʤʘ ʪʠʧʘ ʄʘʤʜʘʥʠ, ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

 

ʅʘ ʨʠʩʫʥʢʘʭ 48ʞ ʠ 48ʟ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ u  (ʚʳʭʦʜ ʥʝʯʝʪʢʦʡ 

ʩʠʩʪʝʤʳ ʄʘʤʜʘʥʠ). ʅʘ ʨʠʩʫʥʢʝ 48ʞ ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʫʜʦʚ I ʠ III 

ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʠʭ ʩʙʣʠʞʝʥʠʷ, ʜʦʩʪʠʛʘʷ ʚʝʣʠʯʠʥʳ 3ºu  ʧʨʠ 450=t  

ʩ. ʇʨʠ 550=t  ʩ ʩʫʜʥʦ III ʥʘʯʠʥʘʝʪ ʤʘʥʝʚʨ ʫʢʣʦʥʝʥʠʷ ʧʦʚʦʨʦʪʦʤ ʚʧʨʘʚʦ, ʧʦʩʣʝ ʯʝʛʦ 

ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ çʩʫʜʥʦ I ï ʩʫʜʥʦ IIIè ʙʳʩʪʨʦ ʩʥʠʞʘʝʪʩʷ ʜʦ ʫʨʦʚʥʷ 1ºu  ʠ ʟʘʪʝʤ 

ʜʦ 0. ʀʟ ʨʠʩʫʥʢʘ 48ʟ ʚʠʜʥʦ, ʯʪʦ ʩʫʜʘ II ʠ III ʚʥʘʯʘʣʝ ʜʚʠʞʫʪʩʷ ʙʝʟʦʧʘʩʥʦ. ʇʦʩʣʝ 

ʥʘʯʘʣʘ ʩʫʜʥʦʤ III ʤʘʥʝʚʨʘ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ çʩʫʜʥʦ II ï ʩʫʜʥʦ IIIè ʩʢʘʯʢʦʦʙʨʘʟʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 2ºu , ʧʦ ʤʝʨʝ ʧʨʦʜʦʣʞʝʥʠʷ ʧʦʚʦʨʦʪʘ ʩʫʜʥʘ III ʩʥʠʞʘʝʪʩʷ ʜʦ 

ʫʨʦʚʥʷ 1ºu  ʠ ʟʘʪʝʤ ʜʦ 0. ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ u  ʧʨʠ ʟʥʘʯʝʥʠʷʭ 
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450<t  ʩ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʩʫʜʘʤʠ. ʇʨʠ ʪʘʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ 

ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ B  ʥʝʫʩʪʦʡʯʠʚʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ. ʇʦ ʤʝʨʝ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ u ʩʪʘʥʦʚʷʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ. 

  

3.4.3.2 ʉʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ ʠ ʥʝʡʨʦ-ʥʝʯʝʪʢʘʷ ʩʠʩʪʝʤʘ (ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ, ʦʧʠʩʘʥʥʫʶ ʚ ʧ.ʧ. 3.3.4.2 ʠ 3.3.4.4.  

ʅʘ ʨʠʩʫʥʢʝ 49 ʧʦʢʘʟʘʥʳ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ (37) ï (39). ʂʦʵʬʬʠʮʠʝʥʪʳ jb  ʯʝʪʚʸʨʪʦʛʦ ʩʣʦʷ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ 

(ʨʠʩʫʥʦʢ 33) ʟʘʜʘʶʪʩʷ ʪʘʙʣʠʮʝʡ 13. ʅʘ ʨʠʩʫʥʢʝ 49ʘ ʧʦʢʘʟʘʥʳ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ )(ʤʘʣʦʝAm  (ʩʧʣʦʰʥʘʷ) ʠ )(ʙʦʣʴʰʦʝAm  (ʧʫʥʢʪʠʨ), ʥʘ ʨʠʩʫʥʢʝ 49ʙ ï 

)(ʤʘʣʦʝBl  (ʩʧʣʦʰʥʘʷ) ʠ )(ʙʦʣʴʰʦʝBl  (ʧʫʥʢʪʠʨ), ʥʘ ʨʠʩʫʥʢʝ 49ʚ ï )(ʤʘʣʦʝTn  

(ʩʧʣʦʰʥʘʷ), )(ʩʨʝʜʥʝʝTn  (ʧʫʥʢʪʠʨ) ʠ )(ʙʦʣʴʰʦʝTn  (ʪʦʯʢʠ).  
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ʈʠʩʫʥʦʢ 49 - ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ AP , BP , TP  

 

 



145 

 

 

 

ʅʘ ʨʠʩʫʥʢʝ 50 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥʥʦʡ ʚ 

ʧ. 3.3.4.2 ʠ 3.3.4.4 ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ. ʆʥ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʤʝʨʝ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 46) ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ: çʩʫʜʥʦ I ï ʩʫʜʥʦ IIIè (ʣʝʚʘʷ 

ʢʦʣʦʥʢʘ) ʠ çʩʫʜʥʦ II ï ʩʫʜʥʦ IIIè (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ).  
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ʈʠʩʫʥʦʢ 50 - ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ (ʩʠʩʪʝʤʘ ʪʠʧʘ ʉʫʛʝʥʦ ʠ ʥʝʡʨʦ-ʥʝʯʸʪʢʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

 

ʅʘ ʨʠʩʫʥʢʘʭ 50ʘ ʠ 50ʙ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ A; ʥʘ ʨʠʩʫʥʢʘʭ 50ʚ ʠ 

50ʛ ï ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ B; ʥʘ ʨʠʩʫʥʢʘʭ 50ʜ ʠ 50ʝ ï ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ T  (ʪ. ʝ. 

ʚʭʦʜʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ). ʅʘ ʨʠʩʫʥʢʘʭ 50ʞ ʠ 50ʟ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ u 

(ʚʳʭʦʜ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ ʉʫʛʝʥʦ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʥʝʡʨʦ-ʥʝʯʸʪʢʦʡ 

ʩʠʩʪʝʤʳ). ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ u ʧʨʠ ʟʥʘʯʝʥʠʷʭ 450<t ʩ ʦʙʲʷʩʥʷʝʪʩʷ 

ʙʦʣʴʰʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʩʫʜʘʤʠ. ʇʨʠ ʪʘʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ B  

ʥʝʫʩʪʦʡʯʠʚʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ. ʇʦ ʤʝʨʝ 
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ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ u  ʩʪʘʥʦʚʷʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ. ʉʨʘʚʥʠʚʘʷ 

ʨʠʩʫʥʢʠ 48 ʠ 50 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʮʝʣʦʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʠʩʪʝʤʦʡ 

ʪʠʧʘ ʄʘʤʜʘʥʠ ʠ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʉʫʛʝʥʦ (ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ 

ʩʠʩʪʝʤʦʡ), ʢʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʙʣʠʟʢʠ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ.  

 

3.4.3.3 ɼʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʯʝʪʢʠʝ ʩʠʩʪʝʤʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʧ.ʧ. 3.3.4.5, 3.3.4.6 ʠ 3.3.4.7. ʅʘ 

ʨʠʩʫʥʢʝ 51 ʧʦʢʘʟʘʥʳ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ (37), (41), (39), (40). ʂʦʵʬʬʠʮʠʝʥʪʳ jb  ʯʝʪʚʸʨʪʦʛʦ ʩʣʦʷ ʥʝʡʨʦ-

ʥʝʯʝʪʢʦʡ ʩʝʪʠ ʨʠʩʫʥʢʘ 36 ʟʘʜʘʶʪʩʷ ʪʘʙʣʠʮʝʡ 15. ʅʘ ʨʠʩʫʥʢʝ 51ʘ ʧʦʢʘʟʘʥʳ ʬʫʥʢʮʠʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ )(ʤʘʣʦʝAm  (ʩʧʣʦʰʥʘʷ) ʠ )(ʙʦʣʴʰʦʝAm  (ʧʫʥʢʪʠʨ), ʥʘ ʨʠʩʫʥʢʝ 51ʙ 

ï )(ʝʤʘʥʝʚʨʝʥʥʦmw  (ʩʧʣʦʰʥʘʷ) ʠ )(ʝʨʘʚʥʦʤʝʨʥʦmw  (ʧʫʥʢʪʠʨ), ʥʘ ʨʠʩʫʥʢʝ 51ʚ ï 

)(ʤʘʣʦʝTn  (ʩʧʣʦʰʥʘʷ), )(ʩʨʝʜʥʝʝTn  (ʧʫʥʢʪʠʨ) ʠ )(ʙʦʣʴʰʦʝTn  (ʪʦʯʢʠ), ʥʘ ʨʠʩʫʥʢʝ 51ʛ 

ï )(ʙʝʟʦʧʘʩʥʘʷug  (ʩʧʣʦʰʥʘʷ), )(ʙʝʟʦʧʘʩʥʘʷ ʧʦʯʪʠ ug  (ʧʫʥʢʪʠʨ), )(ʦʧʘʩʥʘʷug  (ʪʦʯʢʘ-

ʧʫʥʢʪʠʨ), )(ʦʧʘʩʥʘʷ ʦʯʝʥʴ ug  (ʪʦʯʢʠ).  

 

 

ʈʠʩʫʥʦʢ 51 - ʌʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ AP , mP , TP  ʠ uP  

 

ʅʘ ʨʠʩʫʥʢʝ 52 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥʥʦʡ ʚ 

ʧ.ʧ. 3.3.4.5, 3.3.4.6 ʠ 3.3.4.7 ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ 

)(Am



147 

 

 

 

ʩʫʜʦʚ. ʆʥ ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ 

ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 46) ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ: çʩʫʜʥʦ I ï ʩʫʜʥʦ IIIè 

(ʣʝʚʘʷ ʢʦʣʦʥʢʘ) ʠ çʩʫʜʥʦ II  ï ʩʫʜʥʦ IIIè (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ).  
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ʈʠʩʫʥʦʢ 52 - ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ (ʩʠʩʪʝʤʳ ʪʠʧʘ ʄʘʤʜʘʥʠ, ʉʫʛʝʥʦ ʠ ʥʝʡʨʦ-ʥʝʯʸʪʢʘʷ ʩʠʩʪʝʤʘ, 

ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʩʣʫʯʘʡ) 

 

ʅʘ ʨʠʩʫʥʢʘʭ 52ʘ ʠ 52ʙ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ A; ʥʘ ʨʠʩʫʥʢʘʭ 52ʚ ʠ 

52ʛ ï ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ m - ʚʳʭʦʜʘ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʥʝʯʝʪʢʦʡ 

ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩʫʥʢʠ 34, 35 ʠ 36); ʥʘ ʨʠʩʫʥʢʘʭ 52ʜ ʠ 52ʝ ï ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ T  

(ʪ. ʝ. ʚʭʦʜʳ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ). ʅʘ ʨʠʩʫʥʢʘʭ 52ʞ ʠ 52ʟ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ 

ʚʝʣʠʯʠʥʳ u  - ʚʳʭʦʜʘ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ ʄʘʤʜʘʥʠ; ʥʘ ʨʠʩʫʥʢʘʭ 52ʠ, 52ʢ ï 

ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ u  - ʚʳʭʦʜʘ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ ʉʫʛʝʥʦ ʠʣʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʥʝʡʨʦ-ʥʝʯʸʪʢʦʡ ʩʠʩʪʝʤʳ. ʋʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʘʨʳ ʩʫʜʦʚ 

I - III ʫʩʪʦʡʯʠʚ ʠ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʠʭ ʩʙʣʠʞʝʥʠʷ. ʇʦʩʣʝ ʥʘʯʘʣʘ 

ʩʫʜʥʦʤ III ʤʘʥʝʚʨʘ ʫʢʣʦʥʝʥʠʷ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʙʳʩʪʨʦ ʩʥʠʞʘʝʪʩʷ. ʀʟ ʨʠʩʫʥʢʘ 

52ʛ ʚʠʜʥʦ, ʯʪʦ ʩʫʜʘ II ʠ III ʚʥʘʯʘʣʝ ʜʚʠʞʫʪʩʷ ʙʝʟʦʧʘʩʥʦ. ʇʦʩʣʝ ʥʘʯʘʣʘ ʩʫʜʥʦʤ III 

ʤʘʥʸʚʨʘ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʘʨʳ ʩʫʜʦʚ II - III ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ, 

ʟʘʪʝʤ, ʧʦ ʤʝʨʝ ʧʨʦʜʦʣʞʝʥʠʷ ʧʦʚʦʨʦʪʘ ʩʫʜʥʘ III, ʩʥʠʞʘʝʪʩʷ ʜʦ ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ. 

ɿʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʨʠʩʫʥʢʦʚ 52ʞ, 52ʟ, 52ʠ, 52ʢ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʚʷʟʴ 

ʥʝʯʝʪʢʠʭ ʤʦʜʝʣʝʡ ʩ ʯʸʪʢʠʤʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚʳʰʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʷ 

ʚʝʣʠʯʠʥʳ u, ʥʘʭʦʜʷʱʠʝʩʷ ʥʠʞʝ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʝʟʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ (GREEN); ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʪʨʝʚʦʛʠ (YELLOW); ʟʥʘʯʝʥʠʷ 

ʚʝʣʠʯʠʥʳ u, ʥʘʭʦʜʷʱʠʝʩʷ ʚʳʰʝ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʪʨʝʚʦʛʠ (RED).  

ʉʨʘʚʥʠʚʘʷ ʨʠʩʫʥʢʠ 52 ʠ 50 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʯʝʪʢʠʤ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʤʘʥʸʚʨʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʦʜʥʦʫʨʦʚʥʝʚʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʯʸʪʦʤ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʫʜʦʚ, ʜʘʸʪ ʫʩʪʦʡʯʠʚʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʩʫʜʘʤʠ.  

ʉʨʘʚʥʠʚʘʷ ʨʠʩʫʥʢʠ 52ʞ, ʟ ʩ ʨʠʩʫʥʢʘʤʠ 52 ʠ, ʢ ʧʨʠʭʦʜʠʤ ʢ ʦʞʠʜʘʝʤʦʤʫ 

ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʄʘʤʜʘʥʠ ʠ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʉʫʛʝʥʦ 

(ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ) ʙʣʠʟʢʠ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ. 

 

3.5 ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʜʝʣʠ ʟʘʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙ 

ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ 

 

ʀʩʧʳʪʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ 

ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʧʦ ʘʢʚʘʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʧʦʨʪʫ ɺʣʘʜʠʚʦʩʪʦʢ. ʇʨʠʚʝʜʸʥʥʳʡ 

ʥʠʞʝ ʪʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʙʳʣ ʧʦʣʫʯʝʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ 

ʩʫʜʦʚ ʚ ʪʝʯʝʥʠʝ ʦʜʥʠʭ ʩʫʪʦʢ ʣʝʪʦʤ 2013 ʛʦʜʘ; ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʟʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʉʋɼʉ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʭʦʜʠʣʦʩʴ ʦʢʦʣʦ 80 ʩʫʜʦʚ (ʨʠʩʫʥʦʢ 53). ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʸʭʫʨʦʚʥʝʚʦʡ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʩʤ. ʧ. 3.3.3). 

 

 

 

ʈʠʩʫʥʦʢ 53 - ɼʚʠʞʝʥʠʝ ʩʫʜʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʧʦʨʪʫ ɺʣʘʜʠʚʦʩʪʦʢ ʚ ʪʝʯʝʥʠʝ 

ʦʜʥʦʛʦ ʜʥʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʂʦʦʨʜʠʥʘʪʳ ʥʘʙʣʶʜʘʝʤʳʭ ʩʫʜʦʚ ʧʦʢʘʟʘʥʳ ʤʝʣʢʠʤʠ ʢʨʘʩʥʳʤʠ 

ʪʦʯʢʘʤʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 54 ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ʩʫʜʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ʚ ʪʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʜʣʷ ʥʠʭ ʙʳʣ ʩʛʝʥʝʨʠʨʦʚʘʥ ʪʨʝʚʦʞʥʳʡ ʩʠʛʥʘʣ ʫʨʦʚʥʷ YELLOW 

(ʞʸʣʪʳʝ ʪʦʯʢʠ) ʠʣʠ RED (ʢʨʘʩʥʳʝ ʪʦʯʢʠ). ɺʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʝʚʦʛ ʚʦʟʥʠʢʘʝʪ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʧʦʨʪʦʚʳʭ ʚʦʜʘʭ, ʛʜʝ ʩʫʜʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʣʠʟʢʦ 

ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʚʳʩʦʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʘʣʳʭ ʧʣʘʚʩʨʝʜʩʪʚ (ʢʘʪʝʨʦʚ, 

ʙʫʢʩʠʨʦʚ). ʆʙʘ ʫʨʦʚʥʷ ʪʨʝʚʦʛʠ ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʚʥʝ ʧʦʨʪʦʚʳʭ 

ʚʦʜ: ɸʤʫʨʩʢʦʤ (ʩʣʝʚʘ), ʋʩʩʫʨʠʡʩʢʦʤ (ʩʧʨʘʚʘ) ʟʘʣʠʚʘʭ, ʧʨʦʣʠʚʝ ɹʦʩʬʦʨ ɺʦʩʪʦʯʥʳʡ. 

ɼʦʣʷ ʪʨʝʚʦʞʥʳʭ ʩʠʛʥʘʣʦʚ ʫʨʦʚʥʷ YELLOW ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20%, ʤʝʩʪʘ ʠʭ 
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ʛʝʥʝʨʘʮʠʠ ʥʝ ʦʙʨʘʟʫʶʪ ʫʩʪʦʡʯʠʚʳʭ ʟʦʥ, ʪʦ ʝʩʪʴ ʨʘʟʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ ʪʨʝʚʦʛʠ 

ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʠʥʚʘʨʠʘʥʪʥʳʤ ʩʚʦʡʩʪʚʦʤ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ. 

  

 

 

ʈʠʩʫʥʦʢ 54 - ɼʚʠʞʝʥʠʝ ʩʫʜʦʚ ʧʦ ʘʢʚʘʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʧʦʨʪʫ ɺʣʘʜʠʚʦʩʪʦʢ: ʧʦʣʦʞʝʥʠʝ 

ʩʫʜʦʚ ʩ ʪʨʝʚʦʞʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʫʨʦʚʥʝʡ YELLOW ʠ RED 

 

ɼʣʷ ʦʧʝʨʘʪʦʨʘ (ʜʠʩʧʝʪʯʝʨʘ) ʉʋɼʉ ʛʝʥʝʨʘʮʠʷ ʪʨʝʚʦʞʥʦʛʦ ʩʠʛʥʘʣʘ ʫʨʦʚʥʷ RED 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʝʤʝʜʣʝʥʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʠʪʫʘʮʠʶ ʠ ʧʨʠʥʷʪʴ 

ʨʝʰʝʥʠʝ ʦ ʚʤʝʰʘʪʝʣʴʩʪʚʝ/ʥʝʚʤʝʰʘʪʝʣʴʩʪʚʝ ʚ ʜʝʡʩʪʚʠʷ ʩʫʜʦʚʦʜʠʪʝʣʷ. ɻʝʥʝʨʘʮʠʷ 

ʪʨʝʚʦʞʥʦʛʦ ʩʠʛʥʘʣʘ ʫʨʦʚʥʷ YELLOW ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʭʦʪʷ ʩʠʪʫʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʙʝʟʦʧʘʩʥʦʡ, ʚʤʝʰʠʚʘʪʴʩʷ ʚ ʥʝʸ ʥʝʤʝʜʣʝʥʥʦ ʥʝ ʩʣʝʜʫʝʪ: ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʩʫʜʦʚʦʜʠʪʝʣʴ ʩʘʤ ʢʦʥʪʨʦʣʠʨʫʝʪ ʦʙʩʪʘʥʦʚʢʫ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʩʠʪʫʘʮʠʝʡ ʫʨʦʚʥʷ YELLOW ʜʣʷ ʜʨʫʛʠʭ ʩʫʜʦʚ ʠʤʝʶʪʩʷ ʩʠʪʫʘʮʠʠ ʫʨʦʚʥʷ RED, ʪʦ 

ʦʧʝʨʘʪʦʨ ʉʋɼʉ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʥʠʤʠ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʢʦʥʢʨʝʪʥʦʡ 

ʘʢʚʘʪʦʨʠʠ ʜʦʣʷ ʩʠʪʫʘʮʠʡ ʫʨʦʚʥʷ YELLOW ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʪʝʣʴʥʘ (20%), ʛʦʚʦʨʠʪ 

ʦ ʪʦʤ, ʯʪʦ ʠʭ ʚʳʜʝʣʝʥʠʝ ʩʧʦʩʦʙʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʧʝʨʘʪʦʨʦʚ 

ʉʋɼʉ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʧʨʘʢʪʠʢʠ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʮʚʝʪʦʚʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʫʨʦʚʥʝʡ ʪʨʝʚʦʛʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʘ 
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ʩʫʜʦʚʦʜʠʪʝʣʷʤ ʠ ʦʧʝʨʘʪʦʨʘʤ ʉʋɼʉ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʥʷʪʠʶ ʘʜʝʢʚʘʪʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʚʳʰʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ. 

ɺ ʮʝʣʦʤ ʠʩʧʳʪʘʥʠʷ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʧʦʜʪʚʝʨʜʠʣʠ ʠʭ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

 

3.6 ʂʨʘʪʢʠʝ ʠʪʦʛʠ ʛʣʘʚʳ 3 

  

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʷʚʣʷʶʪʩʷ: ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʨʠʩʢʘ 

ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ, ʟʘʜʘʯʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʧʫʪʸʤ 

ʩʦʚʝʨʰʝʥʠʷ ʤʘʥʸʚʨʘ ʫʢʣʦʥʝʥʠʷ, ʟʘʜʘʯʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʊʨʝʪʴʷ ʛʣʘʚʘ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʘ ʟʘʜʘʯʝ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʦʜʝʣʠ ʟʘʜʘʯʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ 

ʚʥʝʰʥʝʝ ʥʘʙʣʶʜʝʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ï ʙʝʨʝʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ.  

 ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʥʘʷ 

ʪʨʘʢʪʦʚʢʘ ʧʦʥʷʪʠʷ çʦʧʘʩʥʘʷ ʩʠʪʫʘʮʠʷè: ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʚʫʟʥʘʯʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʪʠʧʘ çʦʧʘʩʥʳʡ / ʙʝʟʦʧʘʩʥʳʡè ʚ ʨʘʙʦʪʝ 

ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʤʥʦʛʦʟʥʘʯʥʦʤʫ ʧʦʜʭʦʜʫ ʪʠʧʘ çʦʯʝʥʴ ʦʧʘʩʥʳʡ / ʦʧʘʩʥʳʡ / 

ʧʦʯʪʠ ʙʝʟʦʧʘʩʥʳʡ / ʙʝʟʦʧʘʩʥʳʡè. ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʨʘʟʜʝʣʝʥʠʷ ʚʝʨʙʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʪʝʧʝʥʴ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ʇʨʠ ʵʪʦʤ 

ʧʨʝʜʣʦʞʝʥʳ ʢʘʢ ʜʠʩʢʨʝʪʥʳʝ (ʯʸʪʢʠʝ), ʪʘʢ ʠ ʥʝʧʨʝʨʳʚʥʳʝ (ʥʝʯʸʪʢʠʝ) ʚʘʨʠʘʥʪʳ 

ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʪʫʘʮʠʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʝʯʸʪʢʠʭ ʤʦʜʝʣʝʡ ʩʚʷʟʘʥʳ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩ ʥʝʯʸʪʢʦʡ ʤʦʜʝʣʴʶ ʦʙʥʘʨʫʞʠʪʝʣʷ ʤʘʥʸʚʨʘ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʛʣʘʚʝ 2. 

 ɺ ʛʣʘʚʝ 3 ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ (ʪʘʙʣʠʮʘ 17). 
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ʊʘʙʣʠʮʘ 17 - ʄʦʜʝʣʠ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ 

 

ˉ  

ʤʦʜʝʣʠ 

 

ʅʘʟʚʘʥʠʝ 

ʂʣʘʩʩ 

ʤʦʜʝʣʠ 

(ʯʝʪʢʘʷ / 

ʥʝʯʝʪʢʘʷ) 

ʏʠʩʣʦ 

ʚʝʨʙʘʣʴʥʳʭ 

ʫʨʦʚʥʝʡ 

ʦʧʘʩʥʦʩʪʠ 

ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʧʨʠ ʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ 

ʤʝʞʜʫ ʩʫʜʘʤʠ 

 

1 

ʄʦʜʝʣʴ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʪʠʧʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʨʘʝʢʪʦʨʠʡ 

 

ʏʸʪʢʘʷ 

 

3 

 

+ 

 

2 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

 

ʏʸʪʢʘʷ 

 

4 

 

- 

 

3 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʫʧʨʦʱʸʥʥʳʡ 

ʩʣʫʯʘʡ) 

 

 

ʏʸʪʢʘʷ 

 

 

3 

 

 

+ 

 

4 

ʅʝʯʸʪʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ 

ʤʘʰʠʥʝ ʥʝʯʸʪʢʦʛʦ ʚʳʚʦʜʘ ʉʫʛʝʥʦ 

(ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

 

 

ʅʝʯʸʪʢʘʷ 

 

 

4 

 

 

- 

 

5 

ʅʝʯʸʪʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ 

ʤʘʰʠʥʝ ʥʝʯʸʪʢʦʛʦ ʚʳʚʦʜʘ ʉʫʛʝʥʦ 

(ʫʧʨʦʱʸʥʥʳʡ ʩʣʫʯʘʡ) 

 

 

ʅʝʯʸʪʢʘʷ 

 

 

3 

 

 

+ 

 

6 

ʅʝʯʸʪʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ 

ʤʘʰʠʥʝ ʥʝʯʸʪʢʦʛʦ ʚʳʚʦʜʘ ʄʘʤʜʘʥʠ 

(ʦʩʥʦʚʥʦʡ ʩʣʫʯʘʡ) 

 

 

ʅʝʯʸʪʢʘʷ 

 

 

4 

 

 

- 

 

7 

ʅʝʯʸʪʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ 

ʤʘʰʠʥʝ ʥʝʯʸʪʢʦʛʦ ʚʳʚʦʜʘ ʄʘʤʜʘʥʠ 

(ʫʧʨʦʱʸʥʥʳʡ ʩʣʫʯʘʡ) 

 

 

ʅʝʯʸʪʢʘʷ 

 

 

3 

 

 

+ 

 

8 

ʅʝʯʸʪʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ 

ʥʝʡʨʦ-ʥʝʯʸʪʢʦʡ ʩʠʩʪʝʤʝ (ʦʩʥʦʚʥʦʡ 

ʩʣʫʯʘʡ) 

 

 

ʅʝʯʸʪʢʘʷ 

 

 

4 

 

 

- 

 

9 

ʅʝʯʸʪʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʠ 

ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʝ 

(ʫʧʨʦʱʸʥʥʳʡ ʩʣʫʯʘʡ) 

 

 

ʅʝʯʸʪʢʘʷ 

 

 

3 

 

 

+ 
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 ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʬʦʨʤʘʣʴʥʫʶ ʢʦʨʨʝʢʪʥʦʩʪʴ ʯʝʪʳʨʸʭʫʨʦʚʥʝʚʳʭ 

ʤʦʜʝʣʝʡ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʧʘʨʳ ʩʫʜʦʚ, ʵʪʠ ʤʦʜʝʣʠ ʜʘʶʪ ʥʝʫʩʪʦʡʯʠʚʦʝ ʨʝʰʝʥʠʝ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ 

ʤʝʞʜʫ ʩʫʜʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʚʣʠʷʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ. ʋʧʨʦʱʸʥʥʳʝ ʪʨʸʭʫʨʦʚʥʝʚʳʝ ʤʦʜʝʣʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʣʠʰʴ 

ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʩʫʜʦʚ, ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʣʠʰʝʥʳ.  

ʀ ʯʸʪʢʠʝ, ʠ ʥʝʯʝʪʢʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʦʮʝʥʢʫ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ 

ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ ʠ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ. ɻʣʘʚʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʝʯʝʪʢʠʭ ʤʦʜʝʣʝʡ ï ʥʝ ʪʦʣʴʢʦ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʝʡ ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʫʜʦʚʦʞʜʝʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ. ʊʘʢʘʷ ʥʘʩʪʨʦʡʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʢʘʢ ʵʢʩʧʝʨʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ, ʣʠʙʦ ʢʦʤʙʠʥʘʮʠʝʡ ʵʪʠʭ ʩʧʦʩʦʙʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʜʣʷ ʪʘʢʦʛʦ ʦʙʫʯʝʥʠʷ ʪʨʫʜʦʸʤʢʦ ʠ ʩʘʤʦ ʧʦ ʩʝʙʝ ʪʨʝʙʫʝʪ 

ʧʨʠʚʣʝʯʝʥʠʷ ʵʢʩʧʝʨʪʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʘʢʦʛʦ 

ʧʦʜʭʦʜʘ. ʆʜʥʘʢʦ ʧʝʨʩʧʝʢʪʠʚʘ ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʵʢʩʧʝʨʪʦʚ ʥʘʩʪʨʦʡʢʠ ʤʦʜʝʣʝʡ ʜʣʷ ʠʭ 

ʨʘʙʦʪʳ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʅʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʝʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʚ ʘʢʚʘʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʧʦʨʪʫ ɺʣʘʜʠʚʦʩʪʦʢ ʠ 

ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪ ʨʘʟʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʘʝʢʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʩʠʪʫʘʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ ʦʧʘʩʥʦʩʪʠ ʥʝ ʠʤʝʶʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʟʦʥ, 

ʪʦ ʝʩʪʴ ʥʘʙʣʶʜʘʝʤʦʝ ʨʘʟʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤ ʩʚʦʡʩʪʚʦʤ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʛʣʘʚʝ 3, ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

ʩʪʘʪʴʷʭ [23, 31, 40, 42, 43, 52-55, 57, 59, 60, 66, 72, 79, 85, 89, 195, 196], ʤʦʥʦʛʨʘʬʠʷʭ 
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[29, 30], ʦʪʨʘʞʝʥʳ ʚ ʧʘʪʝʥʪʘʭ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ [13, 64, 65] ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚʘʭ [25, 33-35, 68-70].    
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ɻʣʘʚʘ 4. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ 

ʈʃʉ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ 

 

4.1 ɿʘʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ 

  

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ 

ʧʦʪʦʢʘʭ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʙʣʘʜʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʚʦʡʩʪʚʘʭ ʜʚʠʞʝʥʠʷ ʢʘʞʜʦʛʦ 

ʦʙʲʝʢʪʘ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʉʋɼʉ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʪʨʘʜʠʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʚ 

ʜʚʫʤʝʨʥʦʤ (2D) ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘʜ ʦʞʠʚʣʝʥʥʦʡ ʘʢʚʘʪʦʨʠʝʡ ʤʘʣʦʚʳʩʦʪʥʳʭ 

ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ (ʚʝʨʪʦʣʝʪʦʚ) ʦʙʦʩʪʨʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʛʝʥʝʨʘʮʠʠ ʣʦʞʥʳʭ ʪʨʝʚʦʛ (ʚʦʟʜʫʰʥʳʝ ʦʙʲʝʢʪʳ ʧʨʠʥʠʤʘʶʪʩʷ ʟʘ ʤʦʨʩʢʠʝ).  

 ɼʠʩʧʝʪʯʝʨʩʢʠʤʠ ʩʣʫʞʙʘʤʠ ʢʨʫʧʥʳʭ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʦʪʤʝʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ 

ʩʨʝʜʩʪʚʘʤʠ ʤʘʣʦʡ ʘʚʠʘʮʠʠ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʣʦʮʤʘʥʩʢʠʭ, ʪʘʤʦʞʝʥʥʳʭ 

ʠ ʧʦʛʨʘʥʠʯʥʳʭ ʬʫʥʢʮʠʡ. ʋʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʦʟʨʘʩʪʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʥʘ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʧʝʨʩʦʥʘʣ, ʚʳʥʫʞʜʝʥʥʳʡ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʦʩʣʦʞʥʷʝʤʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʧʨʠʩʫʪʩʪʚʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʦʙʩʫʞʜʘʝʤʦʤ ʢʦʥʪʝʢʩʪʝ ʦʰʠʙʦʯʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʩʫʜʦʚʦʜʠʪʝʣʷ ʠʣʠ 

ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʦ ʚʦʟʜʫʰʥʦʡ ʮʝʣʠ ʢʘʢ ʦ ʤʦʨʩʢʦʡ (ʢʦʛʜʘ ʠʭ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʩʨʘʚʥʠʤʳ) ʤʦʞʝʪ ʚ ʢʦʨʥʝ ʠʩʢʘʟʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ 

ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ.  

ʋʢʘʟʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʯʘʩʪʠʯʥʦ ʨʝʰʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ɸʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɸʀʉ) ʥʘ ʚʦʟʜʫʰʥʦʤ ʦʙʲʝʢʪʝ: ʠʥʬʦʨʤʘʮʠʷ ɸʀʉ 

ʧʦʟʚʦʣʷʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ, ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʠʧ ʮʝʣʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʪʨʘʥʩʧʦʥʜʝʨʘʤʠ ɸʀʉ ʦʩʥʘʱʘʶʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʚʦʟʜʫʰʥʳʝ ʦʙʲʝʢʪʳ, 
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ʜʦʧʫʩʢʘʶʱʠʝ ʧʦʣʝʪ ʥʘʜ ʘʢʚʘʪʦʨʠʝʡ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʨʠʢʣʘʜʥʦʡ ʘʩʧʝʢʪ ʪʨʝʙʫʝʪ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʝʣʝʢʮʠʠ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ ʧʫʪʝʤ ʨʘʩʰʠʨʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʬʫʥʢʮʠʡ ʩʠʩʪʝʤ, ʦʙʨʘʟʫʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʭ ʨʘʜʘʨʦʚ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʘʢʪʫʘʣʴʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʪʨʸʭʤʝʨʥʦʛʦ (3D) 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʙʘʟʝ ʦʜʥʦ- ʠ ʜʚʫʭ- ʢʦʦʨʜʠʥʘʪʥʳʭ ʠʟʤʝʨʠʪʝʣʝʡ.  

ʇʨʦʙʣʝʤʘ ʪʨʝʭʢʦʦʨʜʠʥʘʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ 

ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ ʠʟʤʝʨʠʪʝʣʷʤʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʠʚʣʝʢʘʣʘ ʚʥʠʤʘʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [81, 175, 202 ʠ ʜʨ.]. ʊʘʢ, ʚ ʨʘʙʦʪʘʭ [175, 202] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʝʛʦ ʜʘʣʴʥʦʩʪʠ ʠ ʘʟʠʤʫʪʘ 

ʥʝʩʢʦʣʴʢʠʤʠ ʈʃʉ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. 

ɺ ʨʘʙʦʪʝ [221] ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ (ʭʦʪʷ ʠ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʵʬʬʝʢʪʦʤ) ʨʝʰʝʥʠʷ ʪʨʝʭʢʦʦʨʜʠʥʘʪʥʦʡ ʟʘʜʘʯʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʘʞʝ ʦʜʥʦʛʦ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʦʛʦ ʨʘʜʘʨʘ. ʉʫʱʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʘʤʠ 

ʤʝʪʦʜʠʢʠ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʥʝʡʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʠ ʘʟʠʤʫʪʘ 

ʦʙʲʝʢʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʤʝʨʝ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʜʠʩʢʨʝʪʥʦʤ 

ʬʠʣʴʪʨʝ ʂʘʣʤʘʥʘ [115, 164]. ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʜʘʨʦʚ, ʪʦ ʧʦʩʣʝ 

ʦʪʜʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʠʡ ʢʘʞʜʦʡ ʈʃʉ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʩʦʚʤʝʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦʡ ʩʝʣʝʢʮʠʠ ʚʦʟʜʫʰʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʭ ʨʘʜʘʨʦʚ. ʇʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ - ʠʜʝʠ, ʧʦʣʦʞʝʥʥʳʝ ʚ ʦʩʥʦʚʫ 

ʘʣʛʦʨʠʪʤʦʚ ʩ ʦʙʫʯʝʥʠʝʤ ʠ ʥʝʡʨʦ-ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ. 
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4.2 ʄʦʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ 

ʢʘʢ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ 

  

ʈʘʩʩʤʦʪʨʠʤ ʦʜʥʦ- ʠʣʠ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʥʘʙʣʶʜʝʥʠʷ, ʩʦʩʪʦʷʱʫʶ 

ʠʟ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʟʤʝʨʝʥʠʝ ʜʘʣʴʥʦʩʪʠ çʦʙʲʝʢʪ-

ʩʪʘʥʮʠʷè ʠ ʧʝʣʝʥʛʘ ʥʘ ʦʙʲʝʢʪ. ɺʚʝʜʸʤ ʧʨʘʚʫʶ ʜʝʢʘʨʪʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ xyz ʩ 

ʦʩʴʶ z, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚ ʟʝʥʠʪ, ʦʩʴʶ y, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʉʝʚʝʨ ʠ ʦʩʴʶ x, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ɺʦʩʪʦʢ. ʇʫʩʪʴ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʘʷ ʜʘʣʝʝ ʩ ʤʦʜʝʣʴʶ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʠʤʝʝʪ ʚʠʜ: 

.)()()(
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ttatztz
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                                (42) 

ɿʜʝʩʴ xN , yN , zN  - ʧʦʨʷʜʦʢ ʧʦʣʠʥʦʤʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʠ ʦʧʠʩʘʥʠʠ ʵʚʦʣʶʮʠʠ 

ʢʦʦʨʜʠʥʘʪ, )(x
ia , )( y

ia , )(z
ia  -  ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʳʝ ʩʦ 

ʩʢʦʨʦʩʪʷʤʠ ʦʙʲʝʢʪʘ ʠ ʧʨʠʚʝʜʸʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʪʘʨʰʠʭ ʧʨʦʠʟʚʦʜʥʳʭ.  

 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʪʫʘʮʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʩʠʩʪʝʤʦʡ ʠʟ J  ʈʃʉ, ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʤʦʜʝʣʴʶ ʠʟʤʝʨʝʥʠʡ: 
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tztzytyxtxtz
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x+--=

x+-+-+-=

yy       (43) 

ɿʜʝʩʴ )()(
k

j
r tz , )()(

k
j tzy  - ʧʦʢʘʟʘʥʠʷ ʜʘʣʴʥʦʩʪʠ ʠ ʘʟʠʤʫʪʘ ʜʦ ʦʙʲʝʢʪʘ ʥʘ j -ʡ ʩʪʘʥʮʠʠ 

ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 
kt ; )( ktx , )( kty , )( ktz  - ʦʪʥʝʩʸʥʥʳʝ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʢʦʦʨʜʠʥʘʪʳ 

ʦʙʲʝʢʪʘ; 
)( jx , )( jy , 

)( jz  - ʢʦʦʨʜʠʥʘʪʳ j -ʡ ʩʪʘʥʮʠʠ; )()(
k

j
r tx , )()(

k
j tyx  - ʩʣʫʯʘʡʥʳʝ 
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ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʯʝʤ 0)]([ )( =x k
j

r tM , 

ij
j

rk
i

rk
j

r DttM d=xx )()()( )]()([ , 0)]([ )( =xy k
j tM , ij

j
rk

i
k

j DttM d=xx yy
)()()( )]()([ , 

0)]()([ )()( =xx y k
j

k
j

r ttM , ijd  - ʩʠʤʚʦʣ ʂʨʦʥʝʢʝʨʘ. 

 ɺ ʩʚʝʪʝ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (42) ʠ (43) ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʘ 

ʦʙʨʘʪʥʘʷ ʟʘʜʘʯʘ, ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʘ   

,...),),(,...,,),(,...,,),(()(
)(

2
)(

1
)(

2
)(

1
)(

2
)(

1
zz

k
yy

k
xx

kk aatzaatyaatxts =  

ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʧʘʨʘʤʝʪʨʦʚ )()(
k

j
r tz , )()(

k
j tzy .  

 ɼʦʧʫʩʢʘʷ ʥʘʣʠʯʠʝ ʦʧʦʨʥʦʛʦ ʨʝʰʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʘʧʨʠʦʨʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʨʘʝʢʪʦʨʠʠ ʦʙʲʝʢʪʘ, ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʩʚʝʜʝʥʠʠ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ 

ʢ ʟʘʜʘʯʝ çʚ ʤʘʣʦʤè ʩ ʠʩʢʦʤʳʤ ʚʝʢʪʦʨʦʤ 

,...),),(,...,,),(,...,,),(()(
)(

2
)(

1
)(

2
)(

1
)(

2
)(

1
zz

k
yy

k
xx

kk aatzaatyaatxts ddddddddd=d , 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤ ʧʦʛʨʝʰʥʦʩʪʠ ʘʧʨʠʦʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʃʠʥʝʘʨʠʟʘʮʠʷ 

ʧʨʠʚʦʜʠʪ ʠʩʭʦʜʥʫʶ ʟʘʜʘʯʫ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʠʜʫ:  
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k
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kkk
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kkkk
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x+d=d
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                            (44) 

ɿʜʝʩʴ )( ktq  - ʚʝʢʪʦʨ ʥʝ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ, )()(
k

j tx  - ʚʝʢʪʦʨ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ, )()(
k

j tzd  - ʚʝʢʪʦʨ ʥʝʚʷʟʦʢ ʠʟʤʝʨʝʥʠʡ, 

)( ktF , )( ktH  - ʤʘʪʨʠʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʤʘʪʨʠʮʳ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ), 

ʬʦʨʤʠʨʫʝʤʳʝ ʩʦʛʣʘʩʥʦ ʨʘʚʝʥʩʪʚʘʤ: 
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(46) 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ (ʥʘʙʣʶʜʘʝʤʦʩʪʠ) ʟʘʜʘʯʠ 

(44) ʩʚʝʜʸʤ ʝʸ ʢ ʚʠʜʫ (29) ʠ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʤʘʪʨʠʮʫ H
~

 ʥʘ ʧʨʝʜʤʝʪ 

ʚʳʨʦʞʜʝʥʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʥʘʙʣʶʜʝʥʠʷ ],[ 1 mtt , 

ʟʘ ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ. ɿʘʧʠʰʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (46) ʩ ʫʯʸʪʦʤ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʵʚʦʣʶʮʠʠ ʧʦʛʨʝʰʥʦʩʪʝʡ (45) ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ )( *ts , 

ʦʩʦʙʦ ʦʪʤʝʯʘʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ *t  ʤʦʞʝʪ ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʪʴ 

ʠʥʪʝʨʚʘʣʫ ʥʘʙʣʶʜʝʥʠʷ, ʪʘʢ ʠ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʝʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʤ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʠʟʤʝʨʝʥʠʡ: 
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ʇʦʩʣʝʜʥʷʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʢʦʤʧʘʢʪʥʦ ʚ ʚʠʜʝ 

x+d=
~

)(
~

*tsHZ . 
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ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʚ ʩʠʣʫ ʣʠʥʝʡʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʡ, 

ʦʙʨʘʟʫʶʱʠʭ ʤʘʪʨʠʮʫ ʩʠʩʪʝʤʳ (47), ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʦʣʥʦʪʝ ʨʘʥʛʘ ʵʪʦʡ ʤʘʪʨʠʮʳ, 

ʘ, ʟʥʘʯʠʪ, ʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʣʥʦʛʦ ʚʝʢʪʦʨʘ )( *tsd . ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʟʘʧʨʝʱʸʥʥʳʭ (ʥʝʥʘʙʣʶʜʘʝʤʳʭ) ʨʝʰʝʥʠʡ 

ʟʘʜʘʯʠ (42), (43), ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʧʦʨʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ (45), (46), 

ʧʨʠʚʦʜʷʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʘʪʨʠʮʫ H
~

 ʢ ʚʳʨʦʞʜʝʥʠʶ. ʇʨʦʚʦʜʷ ʝʸ 

ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ ʪʘʢʠʭ 

ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʨʝʰʝʥʠʡ. 

ʋʪʚʝʨʞʜʝʥʠʝ 1. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ 1=J , ʘ ʦʧʦʨʥʦʝ ʨʝʰʝʥʠʝ ʚ ʟʘʜʘʯʝ 

(45), (46) ʪʘʢʦʝ, ʯʪʦ 0)( )1( =-ztz k  (ʪʦ ʝʩʪʴ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ 

ʧʦʣʥʦʩʪʴʶ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ ʚʨʘʱʝʥʠʷ ʘʥʪʝʥʥʳ ʈʃʉ), ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʩʠʩʪʝʤʝ (47) ʤʘʪʨʠʮʘ H
~

 - ʚʳʨʦʞʜʝʥʘ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (47). ɺ ʫʩʣʦʚʠʷʭ 

ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ 0)( )1( =-ztz k  ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʚʝʣʠʯʠʥʘʭ 

)( *tzd  ʠ )(z
iad  ʚʩʝʛʜʘ ʙʫʜʫʪ ʨʘʚʥʳ ʥʫʣʶ, ʯʪʦ, ʩ ʫʯʝʪʦʤ ʚʠʜʘ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʩʠʩʪʝʤʳ (47), ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʥʫʣʝʚʳʭ ʩʪʦʣʙʮʦʚ ʚ ʤʘʪʨʠʮʝ H
~
. ʊʘʢʘʷ ʤʘʪʨʠʮʘ, 

ʦʯʝʚʠʜʥʦ, ʚʳʨʦʞʜʝʥʘ. 

ʋʪʚʝʨʞʜʝʥʠʝ 2. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ 1=J , ʘ ʦʧʦʨʥʦʝ ʨʝʰʝʥʠʝ ʚ ʟʘʜʘʯʝ 

(45), (46) ʪʘʢʦʝ, ʯʪʦ 0
)(
=

x
ia , 0

)(
=

y
ia , 0

)(
=

z
ia  (ʦʙʲʝʢʪ ʧʦʢʦʠʪʩʷ), ʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʝ (47) ʤʘʪʨʠʮʘ H
~

 - ʚʳʨʦʞʜʝʥʘ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (47). ʇʨʠ 0
)(
=

x
ia , 0

)(
=

y
ia

, 0
)(
=

z
ia  ʠʤʝʶʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʘ: )()( 1+= kk txtx ,  )()( 1+= kk tyty , )()( 1+= kk tztz , 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʦʟʥʘʯʘʝʪ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʪʨʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʨʠʮʳ H
~
, ʪʦ ʝʩʪʴ ʤʘʪʨʠʮʘ H

~
 - ʚʳʨʦʞʜʝʥʘ. 

ʋʪʚʝʨʞʜʝʥʠʝ 3. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ 1=J , ʘ ʦʧʦʨʥʦʝ ʨʝʰʝʥʠʝ ʚ ʟʘʜʘʯʝ 

(45), (46) ʪʘʢʦʝ, ʯʪʦ consta
x
=

)(
1

, consta
y
=

)(
1

, consta
z
=

)(
1

, 0>zN  (ʦʙʲʝʢʪ 

ʜʚʠʞʝʪʩʷ ʧʦ ʧʨʷʤʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʮʝʥʠʚʘʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ), ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʝ (47) ʤʘʪʨʠʮʘ H
~

 - ʚʳʨʦʞʜʝʥʘ. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (47). ʅʝ ʪʝʨʷʷ ʦʙʱʥʦʩʪʠ, 

ʨʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ (45), (46) ʧʨʠ 1=xN , 1=yN , 1=zN . ʇʨʠ ʪʘʢʦʤ ʩʦʩʪʘʚʝ 

ʠʩʢʦʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʩʣʫʯʘʝ ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 

(26) ʠʤʝʝʪ ʚʠʜ: 
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ʫʯʸʪʦʤ ʠʟʫʯʘʝʤʳʭ ʩʚʦʡʩʪʚ ʜʚʠʞʝʥʠʷ ʠʤʝʶʪ ʤʝʩʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ: 

)()()( ** txttVtx kxk +-= , )()()( ** tyttVty kyk +-= , )()()( ** tzttVtz kzk +-=  ʧʨʠ 

ʢʦʥʩʪʘʥʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʩʢʦʨʦʩʪʝʡ xV , yV , zV .  

 ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʚʳʨʦʞʜʝʥʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʨʠʮʳ H
~

 

ʜʦʢʘʞʝʤ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʝʸ ʩʪʦʣʙʮʦʚ ʚ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ï 6 ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ).  

 ɽʩʣʠ ʩʪʦʣʙʮʳ ʤʘʪʨʠʮʳ H
~

 - ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳʝ, ʪʦ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ 6 ʯʠʩʝʣ 

A, B, C, D, E, F ʥʝ ʨʘʚʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʫʣʶ, ʯʪʦ ʠʤʝʶʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʘ (ʥʝ ʪʝʨʷʷ 

ʦʙʱʥʦʩʪʠ, ʜʣʷ ʧʨʦʩʪʦʪʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 0)1( =x , 0)1( =y , 0)1( =z , 0* =t ): 

0222 =+++++ kzkzkykykxkx tFVtEVtDVtCVtBVtAV ,             (48) 

022 =--+ kxkxkyky tDVtCVtBVtAV . 

ʏʪʦʙʳ ʵʪʠ ʜʚʘ ʨʘʚʝʥʩʪʚʘ ʙʳʣʠ ʚʝʨʥʳ ʜʣʷ ʣʶʙʳʭ kt , ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

0=++ zyx FVDVBV , 
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0=++ zyx EVCVAV , 

0=- xy DVBV , 

0=- xy CVAV . 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʠʤ ʫʩʣʦʚʠʷʤ ʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʟʥʘʯʝʥʠʡ A, B, C, D, E, F. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʟʘʜʘʥʥʳʭ ʩʚʦʡʩʪʚʘʭ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʜʚʠʞʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʪʠʥʫʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ ʰʝʩʪʸʨʦʢ ʯʠʩʝʣ A, B, C, D, E, F, 

ʦʙʨʘʱʘʶʱʠʭ (48) ʚ ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ (ʪʦ ʝʩʪʴ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʪʦʣʙʮʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʨʠʮʳ H
~

 ʦʙʨʘʱʘʝʪʩʷ ʚ 0), ʘ, ʟʥʘʯʠʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʘʪʨʠʮʘ 

H
~

 - ʚʳʨʦʞʜʝʥʘ.  

 ɸʥʘʣʦʛʠʯʥʳʤ ʧʫʪʸʤ (ʧʨʘʚʜʘ, ʥʝʩʢʦʣʴʢʦ ʫʩʣʦʞʥʠʚ ʚʳʨʘʞʝʥʠʷ) ʤʦʞʥʦ 

ʧʦʢʘʟʘʪʴ ʚʳʨʦʞʜʝʥʥʦʩʪʴ H
~

 ʠ ʧʨʠ 0
)1( ¸x , 0)1( ¸y , 0)1( ¸z , 0* ¸t . ʇʨʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʨʘʟʤʝʨʥʦʩʪʷʭ ʟʘʜʘʯʠ H
~

 ʙʫʜʝʪ ʪʘʢʞʝ, ʦʯʝʚʠʜʥʦ, ʚʳʨʦʞʜʝʥʘ, ʪʘʢ ʢʘʢ ʫ ʥʝʸ 

ʙʫʜʫʪ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳ ʫʞʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ 6 ʩʪʦʣʙʮʦʚ.  

ʋʪʚʝʨʞʜʝʥʠʝ 4. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ 1>J , ʘ ʦʧʦʨʥʦʝ ʨʝʰʝʥʠʝ ʚ ʟʘʜʘʯʝ 

(45), (46) ʪʘʢʦʝ, ʯʪʦ 0)( )( =- j
k ztz  ʜʣʷ ʚʩʝʭ j (ʚʩʝ ʩʪʘʥʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʥʦʡ 

ʚʳʩʦʪʝ ʠ ʪʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ ʧʦʣʥʦʩʪʴʶ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠʭ ʘʥʪʝʥʥ), 

ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʝ (47) ʤʘʪʨʠʮʘ H
~

 - ʚʳʨʦʞʜʝʥʘ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (47). ʇʨʠ ʫʢʘʟʘʥʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ʧʨʠ 0)( )( =- j
k ztz  ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʚʝʣʠʯʠʥʘʭ )( *tzd  ʠ 

)(z
iad  ʚʩʝʛʜʘ ʙʫʜʫʪ ʨʘʚʥʳ ʥʫʣʶ, ʯʪʦ, ʩ ʫʯʸʪʦʤ ʚʠʜʘ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ (47), 

ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʥʫʣʝʚʳʭ ʩʪʦʣʙʮʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʨʠʮʝ H
~
. ʊʘʢʘʷ 

ʤʘʪʨʠʮʘ, ʦʯʝʚʠʜʥʦ, ʚʳʨʦʞʜʝʥʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʠʩʪʝʤʘ (47) ʦʩʪʘʸʪʩʷ 

ʥʝʚʳʨʦʞʜʝʥʥʦʡ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʨʝʰʝʥʠʡ (ʪʨʘʝʢʪʦʨʠʡ), 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ. (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʚʠʞʝʥʠʷʭ ʦʙʲʝʢʪʘ ʚ ʨʘʤʢʘʭ 

ʤʦʜʝʣʠ (42) ʚʥʝ ʧʣʦʩʢʦʩʪʠ ʚʨʘʱʝʥʠʷ ʘʥʪʝʥʥ). ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʚʠʜʝ (42), (43) ʧʨʘʚʦʤʝʨʥʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʝʸ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ.  
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ʆʪʤʝʯʝʥʥʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʚʙʣʠʟʠ ʪʦʯʢʠ 

0)( )( =- j
k ztz  , ʧʨʠʚʦʜʷʱʘʷ ʢ ʦʙʥʫʣʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ 

ʧʝʨʚʦʤ ʫʨʘʚʥʝʥʠʠ ʩʠʩʪʝʤʳ (47), ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ z 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʩʧʦʩʦʙʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʝʣʝʡ 

ʪʘʢʦʛʦ ʪʠʧʘ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʤʘʣʳʭ ʦʪʥʦʰʝʥʠʡ çʚʳʩʦʪʘ/ʜʘʣʴʥʦʩʪʴè. 

ʆʧʨʝʜʝʣʸʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʜʘʪʴ ʧʝʨʝʭʦʜ ʚ ʤʦʜʝʣʠ (42), 

(43) ʦʪ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʢ ʩʬʝʨʠʯʝʩʢʠʤ.  

ʈʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʩʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

R,,lj  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʰʠʨʦʪʘ, ʜʦʣʛʦʪʘ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʘ 

ʦʪ ʮʝʥʪʨʘ ɿʝʤʣʠ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʘʷ 

ʦʙʱʥʦʩʪʴ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (ʩ ʫʯʸʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʴʥʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ) ʧʨʠʤʝʤ ʩʬʝʨʫ. ʕʚʦʣʶʮʠʶ ʢʦʦʨʜʠʥʘʪ ʙʫʜʝʤ ʦʧʠʩʳʚʘʪʴ 

ʤʦʜʝʣʴʶ ʩʣʝʜʫʶʱʝʛʦ ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ ʚʠʜʘ: 
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                                  (49) 

ɿʜʝʩʴ jN , lN , RN  - ʧʦʨʷʜʦʢ ʧʦʣʠʥʦʤʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʠ ʦʧʠʩʘʥʠʠ 

ʵʚʦʣʶʮʠʠ ʢʦʦʨʜʠʥʘʪ, )(j
ia , )(l

ia , )(R
ia  -  ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʦʪʦʞʜʝʩʪʚʣʷʝʤʳʝ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʦʙʲʝʢʪʘ ʠ ʧʨʠʚʝʜʸʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʪʘʨʰʠʭ 

ʧʨʦʠʟʚʦʜʥʳʭ. 

ʀʤʝʷ ʚ ʚʠʜʫ ʫʨʘʚʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ (43), ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʢ ʥʦʚʳʤ 

ʧʝʨʝʤʝʥʥʳʤ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ 

00 cossin l+l-= YXx , 

00000 cossincossinsin j+jl-jl-= ZXYy , 

000000 coscoscossinsin RXYZz -jl+jl+j= , 
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lj= coscosRX , 

lj= sincosRY , 

j= sinRZ , 

(ʛʜʝ 000 ,, Rlj  - ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʦʪʩʯʸʪʘ ʩʠʩʪʝʤʳ xyz ʚ ʩʠʩʪʝʤʝ Rjl) ʙʫʜʝʤ 

ʛʦʚʦʨʠʪʴ ʦ ʧʦʩʪʘʥʦʚʢʝ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʩ ʠʩʢʦʤʳʤ ʚʝʢʪʦʨʦʤ 
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ʩ ʠʩʢʦʤʳʤ ʚʝʢʪʦʨʦʤ  

,...),),(,...,,),(,...,,),(()(
)(

2
)(

1
)(

2
)(

1
)(

2
)(

1
)( RR

kkkk
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ʛʜʝ )()(
k

R tq jl  - ʚʝʢʪʦʨ ʥʝ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ, )()(
k

j tx  - ʚʝʢʪʦʨ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ, )()(
k

j tzd  - ʚʝʢʪʦʨ ʥʝʚʷʟʦʢ ʠʟʤʝʨʝʥʠʡ, )()(
k

R tjlF  

ʠ 
)( RH jl
 - ʤʘʪʨʠʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʤʘʪʨʠʮʳ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ), 

ʬʦʨʤʠʨʫʝʤʳʝ ʩʦʛʣʘʩʥʦ ʨʘʚʝʥʩʪʚʘʤ  
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ʠ (46), ʧʨʠʚʝʜʸʥʥʳʭ ʢ ʢʦʦʨʜʠʥʘʪʘʤ Rjl.  

 ɸʥʘʣʠʟ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ (50) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʝʭʦʜ 

ʢ ʥʦʚʳʤ ʧʝʨʝʤʝʥʥʳʤ ʧʦʟʚʦʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʩʫʟʠʪʴ ʢʣʘʩʩ ʭʘʨʘʢʪʝʨʥʳʭ 

ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʪʨʘʝʢʪʦʨʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʢʣʶʯʘʝʪ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʤʦʜʝʣʠ (ʧʨʠ 

ʦʧʦʨʥʳʭ ʜʚʠʞʝʥʠʷʭ ʦʙʲʝʢʪʘ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ (49)) ʚ ʦʙʣʘʩʪʠ ʤʘʣʳʭ ʚʳʩʦʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʬʝʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʣʫʯʰʫʶ ʬʠʟʠʯʝʩʢʫʶ ʢʦʨʨʝʢʪʥʦʩʪʴ, 
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ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʫʯʝʪʦʤ ʧʨʦʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʢʨʠʚʠʟʥʳ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ 

ʥʘʚʠʛʘʮʠʠ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʠʭ ʠʥʪʝʨʚʘʣʦʚ 

ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʛʦʨʠʟʦʥʪʥʳʭ ʮʝʣʝʡ.  

 ɿʘʚʝʨʰʘʷ ʦʧʠʩʘʥʠʝ ʧʦʩʪʘʥʦʚʢʠ ʠ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ, ʦʩʪʘʥʦʚʠʤʩʷ ʝʱʸ ʥʘ ʦʜʥʦʤ ʝʸ ʦʩʦʙʦʤ 

ʩʚʦʡʩʪʚʝ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʦʤ ʩ ʧʦʥʷʪʠʝʤ ʤʥʦʛʦʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ï ʦ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ 

ʩʠʩʪʝʤʳ ʈʃʉ. ʉʚʦʡʩʪʚʦ ʵʪʦ ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʨʦʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ xyz. ʅʝ ʪʝʨʷʷ ʦʙʱʥʦʩʪʠ, 

ʧʦʣʦʞʠʤ, ʯʪʦ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʈʃʉ ʠ ʥʘʙʣʶʜʘʝʤʳʡ ʦʙʲʝʢʪ 

ʨʘʩʧʦʣʦʞʝʥ ʪʘʢ, ʯʪʦ ʦʙʝ ʩʪʘʥʮʠʠ ʠ ʮʝʣʴ ʣʝʞʘʪ ʚ ʧʣʦʩʢʦʩʪʠ xz, ʪʘʢ, ʯʪʦ 222
1 zxR += , 

2)2(2)2(2
2 )()( zzxxR -+-=  (ʨʠʩʫʥʦʢ 55), ʛʜʝ 1R , 2R  - ʜʘʣʴʥʦʩʪʠ ʦʪ ʦʙʲʝʢʪʘ ʜʦ 

ʩʪʘʥʮʠʡ, x, z - ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʘ, 
)2(x , 

)2(z  - ʢʦʦʨʜʠʥʘʪʳ ʚʪʦʨʦʡ ʩʪʘʥʮʠʠ.   

 

  

 

ʈʠʩʫʥʦʢ 55 - ʀʣʣʶʩʪʨʘʮʠʷ ʤʥʦʛʦʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ. 1, 2 ï ʥʦʤʝʨʘ ʩʪʘʥʮʠʡ; 3, 

4 ï ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʠ ʤʥʠʤʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ 

 

ʉʯʠʪʘʷ ʜʣʷ ʧʨʦʩʪʦʪʳ, ʯʪʦ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʧʣʦʩʢʦʩʪʴ xz, ʧʦʣʦʞʠʤ, ʯʪʦ ʩʪʦʠʪ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʪ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʫʢʘʟʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʜʘʣʴʥʦʩʪʝʡ. ʇʫʩʪʴ xĔ, 
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zĔ - ʟʥʘʯʝʥʠʷ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ, ʘ 1
ĔR , 2
ĔR  - ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʟʥʘʯʝʥʠʷ 

ʜʘʣʴʥʦʩʪʝʡ, ʪʘʢ ʯʪʦ 222
1 ĔĔĔ zxR += , 2)2(2)2(2

2 )Ĕ()Ĕ(Ĕ zzxxR -+-= . ɺʚʝʜʸʤ ʬʫʥʢʮʠʦʥʘʣ  

2
22

2
11 )Ĕ()Ĕ( RRRRG -+-= . 

ʊʦʛʜʘ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʩʚʦʜʠʪʩʷ ʢ ʵʢʩʪʨʝʤʘʣʴʥʦʡ 

ʟʘʜʘʯʝ  

Gs zx Ĕ,ĔminargĔ= ,                                              (52) 

ʛʜʝ s - ʚʝʢʪʦʨ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ zx, . ʀʤʝʷ ʚ ʚʠʜʫ ʫʩʣʦʚʠʷ ʵʢʩʪʨʝʤʫʤʘ  

0
Ĕ

,0
Ĕ

=
µ

µ
=

µ

µ

y

G

x

G
 

ʥʘʭʦʜʠʤ, ʯʪʦ ʟʘʜʘʯʘ (52) ʠʤʝʝʪ ʜʚʝ ʪʦʯʢʠ ʤʠʥʠʤʫʤʘ 
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ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ (ʧʝʨʚʘʷ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʪʠʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʦʙʲʝʢʪʘ, ʘ ʚʪʦʨʘʷ ï 

ʤʥʠʤʦʤʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʧʦ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʧʣʦʩʢʦʩʪʠ ʛʦʨʠʟʦʥʪʘ ʈʃʉ 

(ʨʠʩʫʥʦʢ 55). ɿʘʤʝʪʠʤ, ʯʪʦ ʵʪʦ ʜʚʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʪʦʯʢʠ. ɽʩʣʠ ʙʳ ʵʢʩʪʨʝʤʘʣʴʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʙʳʣʦ ʢʦʥʪʠʥʫʘʣʴʥʳʤ, ʩʣʝʜʦʚʘʣʦ ʙʳ ʛʦʚʦʨʠʪʴ ʥʝ ʦ 

ʤʥʦʛʦʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ, ʘ ʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʝʨʘʟʨʝʰʠʤʦʩʪʠ (ʥʝ ʥʘʙʣʶʜʘʝʤʦʩʪʠ) 

ʟʘʜʘʯʠ.  

 ʇʦʢʘʟʘʥʥʦʝ ʚ ʧʨʠʤʝʨʝ ʩʚʦʡʩʪʚʦ ʟʘʜʘʯʠ (ʤʥʦʛʦʵʢʩʪʨʝʤʘʣʴʥʦʩʪʴ) ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʠʥʦʛʜʘ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʩʝʨʴʸʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʩʠʩʪʝʤ 

ʈʃʉ ʩ ʣʶʙʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠ ʯʠʩʣʦʤ ʩʪʘʥʮʠʡ (ʚ ʧʨʠʤʝʨʝ ʙʳʣʦ ʚʟʷʪʦ ʜʚʝ ʩʪʘʥʮʠʠ 

ʜʣʷ ʧʨʦʩʪʦʪʳ ʠ ʥʘʛʣʷʜʥʦʩʪʠ). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʳʯʥʦ ʠʤʝʝʪ ʤʝʩʪʦ 

ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʩʪʘʥʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʚʳʩʦʪʝ ʧʦʨʷʜʢʘ 50-100 ʤʝʪʨʦʚ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʯʘʩʪʦ ʫʢʘʟʘʥʥʘʷ ʤʥʠʤʘʷ ʪʦʯʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 
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ʢʘʢ ʙʳ çʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶè ʟʝʤʥʦʛʦ ʰʘʨʘ, ʠʩʢʣʶʯʘʷ ʩʝʙʷ, ʪʝʤ ʩʘʤʳʤ, ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʧʦʣʦʞʝʥʠʡ ʦʙʲʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʝʰʝʥʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʝ ʣʠʰʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ çʚʝʨʭʥʠʤ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦʤè ʩʠʩʪʝʤʳ ʩʪʘʥʮʠʡ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʳʤ.  

 

4.3 ʊʝʦʨʝʪʠʢʦ-ʯʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʜʫʰʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ ʠʟʤʝʨʠʪʝʣʷʤʠ 

  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʜʘʯʠ (42), (43) ʙʫʜʝʤ ʠʤʝʪʴ ʚ ʚʠʜʫ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʝʸ ʤʦʜʝʣʴ 

ʚ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ (50), ʢʘʢ ʤʦʜʝʣʴ ʩ ʙʦʣʝʝ ʫʟʢʠʤ ʢʣʘʩʩʦʤ ʥʝʥʘʙʣʶʜʘʝʤʳʭ 

ʪʨʘʝʢʪʦʨʠʡ ʠ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʫʶ ʬʠʟʠʯʝʩʢʠ, ʘ, ʪʘʢʞʝ, ʧʨʦʷʚʠʚʰʫʶ ʩʝʙʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʘʢ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʫʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʰʠʙʢʘʤ ʠʟʤʝʨʝʥʠʡ ʠ 

ʚʳʯʠʩʣʝʥʠʡ. 

 ɼʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ (50) ʦʪʤʝʯʘʝʤʦʛʦ ʫ 

ʥʝʸ ʩʚʦʡʩʪʚʘ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʵʪʦʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʦʮʝʥʢʠ ʠʩʢʦʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɼʨʫʛʘʷ 

ʧʨʠʯʠʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʥʷʪʠʷ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ï 

ʥʝʣʠʥʝʡʥʦʩʪʴ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ ʠ ʝʸ ʨʝʰʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʝʯʥʦʡ ʪʦʯʥʦʩʪʠ 

ʚʳʯʠʩʣʝʥʠʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʕɺʄ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʜʘʶʱʠʭ ʦʪʚʝʪ ʥʘ 

ʚʦʧʨʦʩ ʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ ʚ ʪʠʧʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʢʘʢ ʘʧʨʠʦʨʥʳʭ (ʪʝʦʨʝʪʠʯʝʩʢʠʭ), ʪʘʢ ʠ ʘʧʦʩʪʝʨʠʦʨʥʳʭ 

(ʯʠʩʣʝʥʥʦ-ʠʤʠʪʘʮʠʦʥʥʳʭ) ʦʮʝʥʦʢ ʨʘʟʨʝʰʠʤʦʩʪʠ. 
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4.3.1 ɸʧʨʠʦʨʥʳʝ ʦʮʝʥʢʠ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ 

  

ɹʫʜʝʤ ʧʨʦʚʦʜʠʪʴ ʘʧʨʠʦʨʥʫʶ ʦʮʝʥʢʫ ʨʘʟʨʝʰʠʤʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ 

(50) ʧʫʪʸʤ ʩʠʥʛʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʠʩʧʝʨʩʠʦʥʥʳʭ 

ʤʘʪʨʠʮ ʤʦʜʝʣʠ (47), ʧʨʠʚʝʜʸʥʥʦʡ ʢ ʩʬʝʨʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ Rjl. 

 ɺ ʩʠʣʫ ʥʝʣʠʥʝʡʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ ʧʨʦʙʣʝʤʫ ʝʸ ʧʨʦʮʝʜʫʨʥʦʡ 

ʨʘʟʨʝʰʠʤʦʩʪʠ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʢʚʦʟʴ ʧʨʠʟʤʫ ʜʚʫʭ ʧʦʥʷʪʠʡ. ɺʦ-ʧʝʨʚʳʭ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʥʝʡʥʳʭ ʧʨʦʮʝʜʫʨ ʦʮʝʥʠʚʘʥʠʷ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ )()(
k

R ts jld , 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʦʡ ʩ ʢʦʥʝʯʥʦʩʪʴʶ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ ʠ, ʚʦ-ʚʪʦʨʳʭ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʭʦʜʠʤʦʩʪʠ ʥʝʣʠʥʝʡʥʦʛʦ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ 

)()(
k

R ts jl , ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚʝʢʪʦʨʘ 

)()(
k

R ts jld  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʣʠʥʝʘʨʠʟʘʮʠʦʥʥʳʭ ʦʧʦʨʥʳʭ 

ʨʝʰʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʘʧʨʠʦʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʥʝʡʥʳʭ ʧʨʦʮʝʜʫʨ 

ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʠʩʣʦ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʨʠʮʳ  H
~
, ʠʤʝʷ 

ʚ ʚʠʜʫ ʫʩʣʦʚʠʝ (31).  ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʩʭʦʜʠʤʦʩʪʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʵʚʦʣʶʮʠʠ ʦʧʦʨʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʧʦʣʫʯʘʝʤʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʤʘʪʨʠʮ. 

 ʈʘʩʩʤʦʪʨʠʤ ʢʦʥʝʯʥʦʤʝʨʥʫʶ ʤʦʜʝʣʴ ʪʠʧʘ (29)  

x+d=
~

)(
~

*tsHZ  

ʩ ʧʨʦʮʝʜʫʨʥʦʡ ʤʦʜʝʣʴʶ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (ʄʅʂ) ʪʠʧʘ (30) 

ZRHtsHRH TT 1
*

1 ~~
)(Ĕ

~~~ -- =d , 

ʛʜʝ ]
~~

[ TMR xx=  - ʥʝʚʳʨʦʞʜʝʥʥʘʷ ʤʘʪʨʠʮʘ, ([*]M  - ʦʧʝʨʘʪʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ). 

 ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʄʅʂ 

ʦʮʝʥʠʚʘʥʠʷ ʚʝʢʪʦʨʘ )( *tsd  ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʠʩʧʝʨʩʠʦʥʥʫʶ ʤʘʪʨʠʮʫ 

11
**** )

~~~
(]))(Ĕ)())((Ĕ)([( --=d-dd-d= HRHtstststsMD TT , ʜʠʘʛʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʢʦʪʦʨʦʡ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʠʩʧʝʨʩʠʠ ʦʰʠʙʢʠ ʦʮʝʥʠʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ. ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 
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ʧʨʦʮʝʜʫʨʥʦʡ ʤʦʜʝʣʴʶ ʪʠʧʘ (30), ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʰʠʙʢʠ ʦʮʝʥʠʚʘʥʠʷ )(Ĕ)( ** tsts d-d  

ʩʪʨʝʤʠʪʩʷ (ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ) ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ x
~
. ʕʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʥʪʝʨʚʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʩ ʟʘʜʘʥʥʦʡ ʥʘʧʝʨʸʜ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʭʦʜʷʪʩʷ ʦʮʝʥʠʚʘʝʤʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ )( *tsd . ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

]7.0)(,7.0)([)(Ĕ *** lllllll DtsDtsts +d-dÍd  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʧʨʠʤʝʨʥʦ, 0.5 ʠ 

]2)(,2)([)(Ĕ *** lllllll DtsDtsts +d-dÍd  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʧʨʠʤʝʨʥʦ, 0.99, ʛʜʝ 

)(Ĕ *tsld  - ʦʮʝʥʢʘ l -ʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ )( *tsd , llD  - ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ D , 

ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ l -ʡ ʩʪʨʦʢʠ ʠ l -ʛʦ ʩʪʦʣʙʮʘ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʠʩʩʣʝʜʫʝʤʦʡ ʟʘʜʘʯʠ ʠʤʝʝʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ  

ʛʦʨR RRDa -¢ ,                                            (53) 

ʛʜʝ a ï ʚʝʣʠʯʠʥʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ çʧʦʧʘʜʘʥʠʷè ʚ ʠʥʪʝʨʚʘʣ, 

RD  - ʟʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʪʨʠʮʳ D) ʦʮʝʥʢʠ 

ʨʘʜʠʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ )( *tsd , R - ʟʥʘʯʝʥʠʝ ʨʘʜʠʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʚʝʢʪʦʨʘ )( *tsd , ʛʦʨR  - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ɿʝʤʣʠ ʜʦ ʛʦʨʠʟʦʥʪʘ ʩʠʩʪʝʤʳ ʈʃʉ. ɽʩʣʠ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʣʦʩʢʦʩʪʴ ʛʦʨʠʟʦʥʪʘ ʩʠʩʪʝʤʳ ʈʃʉ ʷʚʣʷʝʪʩʷ ʢʘʢ ʙʳ çʣʠʥʠʝʡ 

ʨʘʟʜʝʣʘè ʦʙʣʘʩʪʝʡ ʥʘʭʦʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ (ʩʤ. ʨʠʩʫʥʦʢ 55), ʪʦ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʫʩʣʦʚʠʝ (53) ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ çʥʝ 

ʧʝʨʝʭʦʜʘè ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʠʟ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʚ ʜʨʫʛʫʶ ʩ ʟʘʜʘʥʥʦʡ ʥʘʧʝʨʸʜ 

ʚʝʨʦʷʪʥʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ 

ʧʨʘʚʦʡ ʯʘʩʪʠ ʥʝʨʘʚʝʥʩʪʚʘ (53) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʧʨʠʥʷʪʴ 1hRR ʛʦʨ=- , ʛʜʝ 

Ὤ - ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʡ ʥʠʟʢʦʡ ʩʪʘʥʮʠʠ ʚ ʩʠʩʪʝʤʝ.  

 ʀʤʝʷ ʚ ʚʠʜʫ ʚʩʸ ʩʢʘʟʘʥʥʦʝ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʙʣʝʤʫ ʩʭʦʜʠʤʦʩʪʠ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ. ʇʫʩʪʴ ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ Ὤ, ʠ ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʛʨʝʰʥʦʩʪʴ 

ʦʮʝʥʠʚʘʥʠʷ ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ  RD=s . ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ 
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çʥʝ ʧʝʨʝʭʦʜʘè ʦʮʝʥʢʠ ʚ ʜʨʫʛʫʶ ʦʙʣʘʩʪʴ (ʩ ʫʯʸʪʦʤ ʥʦʨʤʘʣʴʥʦʩʪʠ  )(Ĕ)( ** tsts d-d ) 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʬʦʨʤʫʣʦʡ  
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ʋʢʘʟʘʥʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʵʚʦʣʶʮʠʠ ʦʧʦʨʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʜʘʚʰʠʩʴ ʧʨʠ ʵʪʦʤ ʫʩʣʦʚʠʝʤ ʜʦʩʪʘʪʦʯʥʦʛʦ ʪʠʧʘ. 

*PP> ,                                               (55) 

ʛʜʝ P  - ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ ʟʘʜʘʥʥʳʤ ʧʨʝʜʝʣʘʤ ʩʦʛʣʘʩʥʦ (54) ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ 

ʃʘʧʣʘʩʘ, ʘ *P  - ʥʝʢʦʪʦʨʦʝ ʢʨʠʪʠʯʝʩʢʦʝ ʯʠʩʣʦ, ʚʳʙʠʨʘʝʤʦʝ ʦʧʳʪʥʳʤ ʧʫʪʸʤ, 

ʥʘʧʨʠʤʝʨ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ 

ʢʨʠʪʝʨʠʷ ʩʭʦʜʠʤʦʩʪʠ ʠʪʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʧʨʠ 99.0* =P  ( s2 ). 

 ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʟʜʝʩʴ ʤʦʜʝʣʴʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ, ʥʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪ, ʩ ʚʝʩʴʤʘ 

ʭʦʨʦʰʝʡ ʩʪʝʧʝʥʴʶ ʘʜʝʢʚʘʪʥʦʩʪʠ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ P  ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʦʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʩʣʝʥ (ʧʦ ʚʳʩʦʪʝ) ʢ ʢʣʘʩʩʫ ʚʦʟʜʫʰʥʳʭ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʝ  P  ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʪʘʢʦʡ ʩʝʣʝʢʮʠʠ, ʘ ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʠʩʪʝʤʳ (42), (43) ʚ ʮʝʣʦʤ.  

 ʉ ʫʯʸʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ (53) ʠ (55) ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ (31), 

ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʘʧʨʠʦʨʥʦ ʚʳʜʝʣʷʪʴ ʠʟ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʨʝʰʝʥʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʪʠʧʘ (42), (43). ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʘʟʨʝʰʠʤʦʩʪʴ ʟʘʜʘʯʠ ʚ ʪʠʧʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

 ʆʜʥʦʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʥʘ ʙʘʟʝ ʦʜʥʦʡ ʈʃʉ 

( 1=J ). 

 ʇʫʩʪʴ ʤʦʜʝʣʴ ʟʘʜʘʯʠ (50) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ 1=jN , 1=lN , 

0=RN . ʈʘʩʩʤʦʪʨʠʤ ʨʘʚʥʦʤʝʨʥʦʝ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ ʥʘ ʧʦʩʪʦʷʥʥʦʡ 

ʚʳʩʦʪʝ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʜ ʧʦʥʷʪʠʝʤ çʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝè ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ 
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ʜʚʠʞʝʥʠʝ, ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʷʱʝʝ 

ʧʦ ʜʫʛʝ ʙʦʣʴʰʦʛʦ ʢʨʫʛʘ) ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ ʈʃʉ, ʠʟʤʝʨʝʥʠʷ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʚ ʪʝʯʝʥʠʝ 300ʩ ʩ ʠʥʪʝʨʚʘʣʦʤ 3ʩ.  

ʅʘ ʨʠʩʫʥʢʝ 56 ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʜʝʩʷʪʠʯʥʳʭ ʣʦʛʘʨʠʬʤʦʚ ʯʠʩʝʣ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʮʳ HRH T ~~~ 1-
ʜʣʷ ʩʢʦʨʦʩʪʠ 

ʦʙʲʝʢʪʘ 20ʤ/ʩ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ 10ʤ/ʩ (ʪʦʯʢʠ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ Ὤ”ϳ , 

ʛʜʝ r- ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʈʃʉ ʜʦ çʩʣʝʜʘè ʦʙʲʝʢʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘ ʧʦ ʜʫʛʝ 

ʙʦʣʴʰʦʛʦ ʢʨʫʛʘ 
2)1(2)1( ))(())(( ʛʦʨʛʦʨ RR j-j+l-l=r , h - ʚʳʩʦʪʘ ʦʙʲʝʢʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʈʃʉ. 

 

ʈʠʩʫʥʦʢ 56 - ʆʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʜʘʯʠ (50) ʧʨʠ 1=J , 1=jN , 1=lN , ὔ π 

 

ʋʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʧʨʠʥʘʜʣʝʞʘʪ ʜʠʘʧʘʟʦʥʫ, ʢʦʛʜʘ, ʩʦʙʩʪʚʝʥʥʦ, ʠ 

ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʨʘʟʣʠʯʝʥʠʷ ʥʘʜʚʦʜʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ; ʧʨʠ 

ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʩʢʦʨʦʩʪʴ ʦʙʲʝʢʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʚʣʠʷʝʪ ʥʘ ʥʘʙʣʶʜʘʝʤʦʩʪʴ ʟʘʜʘʯʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʥʪʝʨʝʩʥʳʤ ʨʘʟʤʝʱʝʥʠʝ ʛʨʘʬʠʢʦʚ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʜʣʷ ʨʘʟʥʳʭ ʩʢʦʨʦʩʪʝʡ, ʥʘ ʦʜʥʦʤ ʨʠʩʫʥʢʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ɽʩʣʠ ʠʤʝʪʴ ʚ 

ʚʠʜʫ ʫʩʣʦʚʠʝ (31), ʚʠʜʥʦ, ʯʪʦ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (50) 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʠʩʝʣ ʨʘʩʰʠʨʝʥʥʦʡ (long double) ʪʦʯʥʦʩʪʠ (ʘʧʧʘʨʘʪʥʦ 

ʨʝʘʣʠʟʫʝʤʦʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʕɺʄ) ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʜʦ, ʧʨʠʤʝʨʥʦ, Ὤ”ϳ πȢπσ ʧʨʠ 

ʩʢʦʨʦʩʪʠ 20 ʤ/ʩ ʠ ʜʦ, ʧʨʠʤʝʨʥʦ, Ὤ”ϳ πȢπυ ʧʨʠ ʩʢʦʨʦʩʪʠ 10 ʤ/ʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (50) ʧʨʠ 

ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʣʠʰʴ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ 

ʦʙʣʘʩʪʠ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  
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ʇʝʨʝʡʜʸʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʮʝʥʢʠ ʠʤʝʷ ʚ ʚʠʜʫ ʫʩʣʦʚʠʷ (53) ʠ (55). 

ʈʠʩʫʥʦʢ 57 ʜʘʸʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʩʦʛʣʘʩʥʦ ʵʪʠʤ ʫʩʣʦʚʠʷʤ ʠʤʝʝʪ 

ʤʝʩʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʣʠʥʝʡʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 57 - ʆʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (50) ʧʨʠ 1=J , 1=jN , 1=lN , ὔ π 

 

ʅʘ ʨʠʩʫʥʢʘʭ 57ʘ ʠ 57ʙ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ P, ʚʳʯʠʩʣʝʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ʦʪʥʦʰʝʥʠʷ r/h  ʧʨʠ ʩʢʦʨʦʩʪʷʭ ʦʙʲʝʢʪʘ 20ʤ/ʩ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ 10ʤ/ʩ 

(ʪʦʯʢʠ). ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ rx ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʥʘ ʠʥʪʝʨʚʘʣʝ 

]25.6,25.6[ ʤʤ- , yx  ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʚ ʠʥʪʝʨʚʘʣʝ ]03.0,03.0[ AA-  (ʨʠʩʫʥʦʢ 

57ʘ) ʠ ʯʪʦ rx ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʥʘ ʠʥʪʝʨʚʘʣʝ ]5.12,5.12[ ʤʤ- , yx  ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʦ ʚ ʠʥʪʝʨʚʘʣʝ ]06.0,06.0[ AA-  (ʨʠʩʫʥʦʢ 57ʙ). ɺʠʜʥʦ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʤʝʥʴʰʝʡ ʦʰʠʙʢʝ ʠʟʤʝʨʝʥʠʡ ʠ ʩʢʦʨʦʩʪʠ 20ʤ/ʩ ʫʩʣʦʚʠʝ (55) ʧʨʠ 99.0* =P

ʚʳʧʦʣʥʷʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ Ὤ”ϳ πȢπφ, ʪ.ʝ. ʜʣʷ ʦʙʲʝʢʪʦʚ, ʫʜʘʣʸʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 10 

ʢʤ, ʫʩʪʦʡʯʠʚʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʜʣʷ ʚʳʩʦʪ >600ʤ. ʅʘ ʨʠʩʫʥʢʘʭ 57ʚ ʠ 

57ʛ ʧʦʢʘʟʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʥʠʮʳ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʚʦʟʤʦʞʥʦ 

ʫʩʪʦʡʯʠʚʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʨʘʬʠʢʘ, ʫʩʣʦʚʠʝ (53) ʧʨʠ 

a=2). ʇʨʠ ʵʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʥʦʚʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʩʢʦʨʦʩʪʷʭ ʦʙʲʝʢʪʘ 20ʤ/ʩ 

ό͋ύ 

ό͍ύ ό͎ύ 
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(ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ 10ʤ/ʩ (ʪʦʯʢʠ) ʠ ʧʨʠ ʧʦʛʨʝʰʥʦʩʪʷʭ ʠʟʤʝʨʝʥʠʡ 

]25.6,25.6[ ʤʤr -Íx , ]03.0,03.0[ AA-Íxy  (ʨʠʩʫʥʦʢ 57ʚ) ʠ ]5.12,5.12[ ʤʤr -Íx , 

]06.0,06.0[ AA-Íxy  (ʨʠʩʫʥʦʢ 57ʛ). ɺʠʜʥʦ, ʯʪʦ, ʩʢʘʞʝʤ, ʧʨʠ ʤʝʥʴʰʝʡ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʦʰʠʙʢʝ ʧʨʠ ʩʢʦʨʦʩʪʠ 20ʤ/ʩ ʠ ʜʘʣʴʥʦʩʪʠ 20 ʢʤ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʠʪʝʨʘʮʠʦʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʥʮʠʠ ʥʘ ʚʳʩʦʪʝ, ʧʨʠʤʝʨʥʦ 1400>h ʤ, ʘ ʥʘ ʜʘʣʴʥʦʩʪʠ 10 ʢʤ ï ʧʨʠʤʝʨʥʦ 650>h  ʤ.  

 ʆʩʪʘʚʘʷʩʴ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʩ ʦʜʥʦʡ ʈʃʉ ʨʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ ʟʘʜʘʯʠ (50) ʩ 

ʨʘʩʰʠʨʝʥʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʫʶ ʟʥʘʯʝʥʠʷʤʠ 2=jN , 

2=lN , 0=RN . ʇʨʠ ʵʪʦʤ ʙʫʜʝʤ ʠʤʝʪʴ ʚ ʚʠʜʫ ʪʦ ʞʝ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ 

ʩʦ ʩʢʦʨʦʩʪʷʤʠ 10 ʤ/ʩ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ 20 ʤ/ʩ (ʪʦʯʢʠ) ʠ ʪʝ ʞʝ ʩʚʦʡʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, 

ʯʪʦ ʠ ʚʳʰʝ.   

 ʅʘ ʨʠʩʫʥʢʝ 58 ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʜʝʩʷʪʠʯʥʳʭ ʣʦʛʘʨʠʬʤʦʚ ʯʠʩʝʣ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʮʳ HRH T ~~~ 1-
. ʀʤʝʷ ʚ ʚʠʜʫ 

ʫʩʣʦʚʠʝ (31) ʚʠʜʠʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʜʘʯʠ ʧʨʠ ʟʥʘʯʝʥʠʷ ʜʝʩʷʪʠʯʥʳʭ 

ʣʦʛʘʨʠʬʤʦʚ ʯʠʩʝʣ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʮʳ 

20
1 10-ºe  ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ ʧʨʠ ʚʩʝʭ ʘʢʪʫʘʣʴʥʳʭ ʜʣʷ ʧʨʘʢʪʠʢʠ 

ʟʥʘʯʝʥʠʷʭ  Ὤ”ϳ . 

 

ʈʠʩʫʥʦʢ 58 - ʆʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʜʘʯʠ (50) ʧʨʠ 1=J , 2=jN , 2=lN , ὔ π 

 

ʈʠʩʫʥʦʢ 59 ʠʣʣʶʩʪʨʠʨʫʝʪ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ (53) ʠ (55), ʦʙʣʘʩʪʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʇʨʠ ʵʪʦʤ 59ʘ ʠ 59ʚ ï ʜʣʷ ]25.6,25.6[ ʤʤr -Íx  ʠ 
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]03.0,03.0[ AA-Íxy , 59ʙ ʠ 59ʛ ï ʜʣʷ ]5.12,5.12[ ʤʤr -Íx  ʠ ]06.0,06.0[ AA-Íxy . 

ɺʠʜʥʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʝʡ (ʯʨʝʟʤʝʨʥʦ ʞʸʩʪʢʠʝ ʫʩʣʦʚʠʷ ʥʘ 

ʚʝʣʠʯʠʥʫ Ὤ”ϳ) ʜʝʣʘʶʪ ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʩ ʨʘʩʰʠʨʝʥʥʳʤ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ (ʜʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ 

ʚʳʯʠʩʣʝʥʠʡ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ 20
1 10-<<e ) ʥʝʦʩʫʱʝʩʪʚʠʤʳʤ ʥʘ ʧʨʘʢʪʠʢʝ. 

 

ʈʠʩʫʥʦʢ 59 - ʆʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (50) ʧʨʠ 1=J , 2=jN , 2=lN , ὔ π 

 

 ɼʚʫʭʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. ʇʝʨʝʡʜʸʤ ʢ ʩʠʩʪʝʤʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʈʃʉ. 

ʀʤʝʷ ʚ ʚʠʜʫ ʪʝ ʞʝ ʩʚʦʡʩʪʚʘ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʡ ʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʠ 

ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʩʨʘʚʥʝʥʠʷ, ʧʦʩʪʨʦʠʤ ʘʧʨʠʦʨʥʳʝ 

ʦʮʝʥʢʠ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ (50) ʪʝʧʝʨʴ ʫʞʝ ʧʨʠ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ.  

 ʇʫʩʪʴ ʠʤʝʶʪʩʷ ʜʚʝ ʈʃʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʜʠʥʘʢʦʚʦʡ ʚʳʩʦʪʝ ʠ ʦʪʩʪʦʷʱʠʝ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 5 ʢʤ. ʇʫʩʪʴ ʦʙʲʝʢʪ ʜʚʠʞʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ 

ʨʘʚʥʦʤʝʨʥʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʩʝʨʝʜʠʥʫ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʩʪʘʥʮʠʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʡ. ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ 30 ʩ 

ʩ ʧʝʨʠʦʜʦʤ 3 ʩ (ʪʦ ʝʩʪʴ ʚ ʦʮʝʥʢʝ ʫʯʘʩʪʚʫʶʪ ʧʦ 10 ʠʟʤʝʨʝʥʠʡ ʦʪ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ).  

ό͋ύ 

ό͍ύ ό͎ύ 
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 ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʫʢʘʟʘʥʥʦʡ ʤʦʜʝʣʴʶ ʜʚʠʞʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʡ, ʨʘʩʩʤʦʪʨʠʤ 

ʟʘʜʘʯʫ (50) ʩ ʧʨʦʩʪʳʤ ʠ ʨʘʩʰʠʨʝʥʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʧʨʠ 2=J , 1=jN , 

1=lN , ὔ π (ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ ʥʘ ʛʨʘʬʠʢʘʭ) ʠ 2=J , 2=jN , 2=lN , 0=RN  

(ʪʦʯʢʠ).  

ʅʘ ʨʠʩʫʥʢʝ 60 ʧʦʢʘʟʘʥʳ ʜʝʩʷʪʠʯʥʳʭ ʣʦʛʘʨʠʬʤʦʚ ʯʠʩʝʣ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ 

ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʮʳ HRHT ~~~ 1-
. ɺʠʜʥʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ 

ʟʘʜʘʯʠ ʧʨʠ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ (ʧʨʦʩʪʦʡ ʠ 

ʨʘʩʰʠʨʝʥʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ) ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʡ ʚ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ Ὤ”ϳ . 

 

 

ʈʠʩʫʥʦʢ 60 - ʆʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʜʘʯʠ (50) ʧʨʠ 2=J , 1=jN , 1=lN , ὔ π (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) 

ʠ 2=J , 2=jN , 2=lN , ὔ π (ʪʦʯʢʠ) 

 

ʈʠʩʫʥʦʢ 61 ʠʣʣʶʩʪʨʠʨʫʝʪ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ (53) ʠ (55), ʦʙʣʘʩʪʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʇʨʠ ʵʪʦʤ 61ʘ ʠ 61ʚ ï ʜʣʷ ]25.6,25.6[ ʤʤr -Íx  ʠ 

]03.0,03.0[ AA-Íxy , 61ʙ ʠ 61ʛ ï ʜʣʷ ]5.12,5.12[ ʤʤr -Íx  ʠ ]06.0,06.0[ AA-Íxy . 

ɺʠʜʥʦ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʵʪʠ ʦʙʣʘʩʪʠ ʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʦʜʝʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʳ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ʠ ʪʦʯʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ), ʠ, ʚʦ-ʚʪʦʨʳʭ, 

ʟʘʥʠʤʘʶʪ ʚʝʩʴʤʘ ʚʳʩʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ  Ὤ”ϳ. ʉʢʘʞʝʤ, ʜʣʷ ʤʝʥʴʰʝʡ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʠʤʝʝʪ 

ʤʝʩʪʦ ʜʦ, ʧʨʠʤʝʨʥʦ  Ὤ”ϳ πȢπςχ.  
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ʈʠʩʫʥʦʢ 61 - ʆʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (50) ʧʨʠ 2=J , 1=jN , 1=lN , ὔ π ʠ 

2=J , 2=jN , 2=lN , ὔ π 

 

ɼʚʫʭʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʤʥʦʞʝʩʪʚʦ 

ʥʘʙʣʶʜʘʝʤʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʲʝʢʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ʩ 

ʨʘʩʰʠʨʝʥʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʨʘʜʠʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ 

ʦʙʲʝʢʪʘ R (ʪ.ʝ. ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ), ʪʦ ʝʩʪʴ ʥʘʙʣʶʜʘʪʴ ʦʙʲʝʢʪ ʧʨʠ 0>RN  (ʥʘʧʦʤʥʠʤ, 

ʯʪʦ ʜʣʷ ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʪʘʢʘʷ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʥʝʥʘʙʣʶʜʘʝʤʦʡ).  

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ (50) ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʦʜʝʣʠ:  2=J , 

1=jN , 1=lN , 1=RN  (ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ ʨʠʩʫʥʢʦʚ) ʠ 2=J , 2=jN , 2=lN , 

1=RN  (ʪʦʯʢʠ). ʅʘ ʨʠʩʫʥʢʝ 62 ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʜʝʩʷʪʠʯʥʳʭ ʣʦʛʘʨʠʬʤʦʚ ʯʠʩʝʣ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʮʳ HRHT ~~~ 1-
. ɺʠʜʥʦ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʜʘʯʠ ʧʨʠ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʩ ʤʦʜʝʣʴʶ 2=J , 

1=jN , 1=lN , 1=RN  ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʡ, ʘ ʩ ʤʦʜʝʣʴʶ 2=J , 2=jN , 2=lN , 1=RN  

- ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ (ʜʣʷ 20
1 10-ºe ).     

ʈʠʩʫʥʦʢ 63 ʠʣʣʶʩʪʨʠʨʫʝʪ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ (53) ʠ (55), ʦʙʣʘʩʪʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʇʨʠ ʵʪʦʤ 63ʘ ʠ 63ʚ ï ʜʣʷ ]25.6,25.6[ ʤʤr -Íx  ʠ 
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]03.0,03.0[ AA-Íxy , 63ʙ ʠ 63ʛ ï ʜʣʷ ]5.12,5.12[ ʤʤr -Íx  ʠ ]06.0,06.0[ AA-Íxy . 

ɺʠʜʥʦ, ʯʪʦ ʢʘʢ ʠ ʧʨʠ 0=RN , ʵʪʠ ʦʙʣʘʩʪʠ ʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʚʫʭ ʤʦʜʝʣʝʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ ʠ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ  Ὤ”ϳ .  

 

 

ʈʠʩʫʥʦʢ 62 - ʆʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʜʘʯʠ (50) ʧʨʠ 2=J , 1=jN , 1=lN , 1=RN  (ʩʧʣʦʰʥʘʷ 

ʣʠʥʠʷ) ʠ 2=J , 2=jN , 2=lN , 1=RN  (ʪʦʯʢʠ) 

 

 

 

ʈʠʩʫʥʦʢ 63 - ʆʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (50) ʧʨʠ 2=J , 1=jN , 1=lN , 1=RN  ʠ 

2=J , 2=jN , 2=lN , 1=RN  

 

ό͋ύ 

ό͍ύ 
ό͎ύ 
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ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʱʸ ʨʘʟ ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʨʠʩʫʥʢʫ 62, ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʜʝʣʠ 2=J , 2=jN , 2=lN , 1=RN  ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʲʷʚʣʝʥʠʝ ʧʦʚʳʰʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʯʪʦ ʩʧʦʩʦʙʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʪʴ ʧʨʠʤʝʥʠʤʦʩʪʴ ʤʦʜʝʣʠ ʪʘʢʦʛʦ ʪʠʧʘ. 

ɺ ʮʝʣʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 

ʯʪʦ ʨʘʩʰʠʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦ- ʢ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʤʫ 

ʥʘʙʣʶʜʝʥʠʶ ʧʦʟʚʦʣʷʝʪ, ʢʦʥʝʯʥʦ ʞʝ, ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ 

ʜʚʠʞʝʥʠʡ ʦʙʲʝʢʪʦʚ ʠ ʥʘʙʣʶʜʘʝʤʫʶ ʦʙʣʘʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

 ʊʨʸʭ- ʠ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʈʃʉ, ʪʦ ʦʧʪʠʤʠʟʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʫʞʝ 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʜʘʯʠ ʜʣʷ ʪʨʸʭ ʩʪʘʥʮʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 64 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʜʝʩʷʪʠʯʥʳʭ ʣʦʛʘʨʠʬʤʦʚ ʯʠʩʝʣ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʮʳ HRHT ~~~ 1-
 ʜʣʷ ʜʚʫʭ- ( 2=J , 

ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ ʪʨʸʭʧʦʟʠʮʠʦʥʥʦʛʦ (3=J , ʪʦʯʢʠ) ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʦʧʠʩʘʥʥʳʭ 

ʚʳʰʝ ʜʚʠʞʝʥʠʷʭ ʦʙʲʝʢʪʘ ʠ ʩʚʦʡʩʪʚʘʭ ʠʟʤʝʨʝʥʠʡ. 

 

 

ʈʠʩʫʥʦʢ 64 - ʆʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʜʘʯʠ ʧʨʠ ʜʚʫʭ- (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ ʪʨʸʭʧʦʟʠʮʠʦʥʥʦʤ 

ʥʘʙʣʶʜʝʥʠʠ (ʪʦʯʢʠ) 

ό͋ύ 

ό͍ύ ό͎ύ 
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 ʇʨʠ ʵʪʦʤ ʚ ʩʣʫʯʘʝ ʪʨʸʭ ʩʪʘʥʮʠʡ ʦʥʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʚʝʨʰʠʥʘʭ 

ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ, ʩʦ ʩʪʦʨʦʥʦʡ 5 ʢʤ, ʪʨʝʫʛʦʣʴʥʠʢʘ. ʆʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʜʘʯʠ 

ʚʳʯʠʩʣʷʣʘʩʴ ʜʣʷ ʤʦʜʝʣʝʡ 1=jN , 1=lN , 0=RN  (ʨʠʩʫʥʦʢ 64ʘ), 1=jN , 1=lN , 

0=RN  (ʨʠʩʫʥʦʢ 64ʙ), 2=jN , 2=lN , 0=RN  (ʨʠʩʫʥʦʢ 64ʚ) ʠ 2=jN , 2=lN , 

1=RN  (ʨʠʩʫʥʦʢ 64ʛ). ɺʠʜʥʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʤʦʜʝʣʝʡ ʧʨʠ ʜʚʫʭ ʠ ʪʨʸʭ ʩʪʘʥʮʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʚʦʡʩʪʚ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʝʥʠʚʘʥʠʷ ʠ ʨʘʟʤʝʨʦʚ ʧʦʨʦʞʜʘʝʤʦʡ 

ʝʶ ʦʙʣʘʩʪʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ, ʪʦ ʦʥʠ ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʜʚʫʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ 

ʩʠʩʪʝʤʳ ʈʃʉ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ (ʨʠʩʫʥʦʢ 65), ʘ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘ ʩʯʸʪ ʩʪʘʪʠʩʪʠʢʠ (ʚ ʩʠʣʫ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝʛʦ 

ʦʙʲʸʤʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʨʸʭʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠ ʨʘʚʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭ ʥʘʙʣʶʜʝʥʠʷ).  

 

 

 

ʈʠʩʫʥʦʢ 65 - ʆʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠ ʜʚʫʭ- (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ 

ʪʨʸʭʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ (ʪʦʯʢʠ) 
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ʇʦʜʚʦʜʷ ʠʪʦʛ ʦʧʠʩʘʥʠʶ ʘʧʨʠʦʨʥʳʭ (ʪʝʦʨʝʪʠʯʝʩʢʠʭ) ʦʮʝʥʦʢ ʨʘʟʨʝʰʠʤʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ, ʩʚʝʜʸʤ ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ ʚ 

ʪʘʙʣʠʮʫ 18. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʜʫʰʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ ʠʟʤʝʨʠʪʝʣʷʤʠ ʢʦʨʨʝʢʪʥʘ ʢʘʢ ʚ ʩʣʫʯʘʝ ʦʜʥʦ-, ʪʘʢ ʠ 

ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʪʨʘʝʢʪʦʨʠʡ 

ʜʚʠʞʫʱʠʭʩʷ ʚ ʧʦʣʝ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʈʃʉ ʦʙʲʝʢʪʦʚ.  

 

ʊʘʙʣʠʮʘ 18 - ɺʘʨʠʘʥʪʳ ʤʦʜʝʣʝʡ ʟʘʜʘʯʠ (50) 

 

 ʀʟʤʝʨʝʥʠʷ ʆʮʝʥʢʠ 

ʊʠʧ 

ʤʦʜʝʣʠ 
11,yr  

22,yr  
33,yr  

lj,  )(
1

)(
1 ,

lj
aa  

)(
2

)(
2 ,

lj
aa  R  )(

1
Ra  

1 +   + +  +  

2 +   + + + +  

3 + +  + +  +  

4 + +  + +  + + 

5 + +  + + + +  

6 + +  + + + + + 

7 + + + + +  +  

8 + + + + +  + + 

9 + + + + + + +  

10 + + + + + + + + 

 

ɼʣʷ ʦʮʝʥʠʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ ʨʝʰʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʠʤʠʪʘʮʠʷ ʝʸ ʨʝʰʝʥʠʷ ʜʣʷ 

ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ ʭʘʨʘʢʪʝʨʥʳʭ ʩʠʪʫʘʮʠʡ (ʘʧʦʩʪʝʨʠʦʨʥʘʷ ʦʮʝʥʢʘ 

ʨʘʟʨʝʰʠʤʦʩʪʠ). ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʦʡ ʠʤʠʪʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ.   

 

4.3.2 ɸʧʦʩʪʝʨʠʦʨʥʳʝ ʦʮʝʥʢʠ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ 

  

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: 

rx ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʥʘ ʠʥʪʝʨʚʘʣʝ ]ʤ25.6,ʤ25.6[- , yx  ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʦ ʚ ʠʥʪʝʨʚʘʣʝ ]03.0,03.0[ AA- . ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʧʨʠʤʝʤ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʩ ʧʨʦʮʝʜʫʨʥʦʡ ʤʦʜʝʣʴʶ ʪʠʧʘ (30). ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʠʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʦʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 



181 

 

 

 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʍʦʪʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʷʪ 

ʯʘʩʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʠ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʫʝʤʳʡ 

ʬʝʥʦʤʝʥ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʪʨʸʭʢʦʦʨʜʠʥʘʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʤʠ ʠʟʤʝʨʠʪʝʣʷʤʠ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʩʝʛʦ 

ʦʙʲʸʤʘ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

 ʆʜʥʦʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ (50) ʧʨʠ 1=J , 1=jN , 

1=lN , 0=RN  (ʪʦ ʝʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 1 ʪʘʙʣʠʮʳ 18). ʇʫʩʪʴ ʦʙʲʝʢʪ 

ʜʚʠʞʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʥʮʠʠ 500ʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 20ʤ/ʩ, ʘ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʪʝʯʝʥʠʝ 300ʩ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 3ʩ, ʪʦ ʝʩʪʴ ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʩʢʦʣʴʟʷʱʝʤ 

ʠʥʪʝʨʚʘʣʝ ʠ ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʮʝʥʢʝ, ʨʘʚʥʦ 100. ʂʘʢ ʧʦʢʘʟʘʣ 

ʧʨʝʜʳʜʫʱʠʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, ʜʚʠʞʝʥʠʝ ʪʘʢʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ, ʚ ʧʨʠʥʮʠʧʝ, 

ʥʘʙʣʶʜʘʝʤʳʤ ʠ ʧʨʦʮʝʜʫʨʥʦ ʨʘʟʨʝʰʠʤʳʤ ʚ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ 

(ʨʠʩʫʥʢʠ 56, 57).  

ʈʘʩʩʤʦʪʨʠʤ ʩʚʦʡʩʪʚʘ ʟʘʜʘʯʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʘʭ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʮʠʠ (ʨʠʩʫʥʦʢ 66). 

 

 

 

ʈʠʩʫʥʦʢ 66 - ɿʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʘ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ (ʘ) ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʦʮʝʥʢʠ ʚʳʩʦʪʳ (ʙ) ʦʪ ʢʫʨʩʘ ʦʙʲʝʢʪʘ 

 

 ʅʘ ʨʠʩʫʥʢʝ 66 ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʝʩʷʪʠʯʥʳʭ ʣʦʛʘʨʠʬʤʦʚ ʯʠʩʝʣ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʮʳ HRHT ~~~ 1-
 (ʨʠʩʫʥʦʢ 66ʘ) ʠ 
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ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʮʝʥʠʚʘʥʠʷ ʚʳʩʦʪʳ (ʨʠʩʫʥʦʢ 66ʙ) ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʦʚ ʜʚʠʞʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʜʘʣʝʥʠʷʭ ʦʙʲʝʢʪʘ ʦʪ ʩʪʘʥʮʠʠ (10, 12 

ʠ 14 ʢʤ). ɺʠʜʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʣʦʚʠʡ ʥʘʙʣʶʜʝʥʠʷ ʢʫʨʩ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʠʞʝʥʠʶ ʦʙʲʝʢʪʘ çʥʘ ʩʪʘʥʮʠʶè (ʢʫʨʩ 180ʦ), ʘ ʥʘʠʭʫʜʰʠʡ ʢʫʨʩ 

ʨʘʚʝʥ 45ʦ ʜʣʷ ʙʣʠʟʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʥʝʩʢʦʣʴʢʦ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʚʦʟʨʘʩʪʘʥʠʷ ʧʨʠ 

ʠʭ ʫʜʘʣʝʥʠʠ (ʜʣʷ ʦʯʝʥʴ ʫʜʘʣʸʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʙʣʠʞʘʷʩʴ ʢ 90ʦ).  

 ɼʘʣʝʝ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʜʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ ʥʘʠʣʫʯʰʠʤ ʢʫʨʩʦʤ (ʥʘ ʈʃʉ), ʟʘʜʘʚʘʷ 

ʪʝʤ ʩʘʤʳʤ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʮʝʥʠʚʘʥʠʷ.  

ʅʘ ʨʠʩʫʥʢʝ 67 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠ 

1=J , 1=jN , 1=lN , 0=RN , ʘ ʠʤʝʥʥʦ ï ʟʥʘʯʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʮʝʥʠʚʘʥʠʷ 

ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ ʜʘʣʴʥʦʩʪʴ (ʨʠʩʫʥʦʢ 67ʘ), ʩʢʦʨʦʩʪʠ (ʨʠʩʫʥʦʢ 

67ʙ) ʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ (ʨʠʩʫʥʦʢ 67ʚ). ɿʜʝʩʴ ʞʝ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ P , 

ʚʳʯʠʩʣʝʥʥʳʝ ʩʦʛʣʘʩʥʦ (54) (ʨʠʩʫʥʦʢ 67ʛ).   

 

 

 

ʈʠʩʫʥʦʢ 67 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ (ʤʦʜʝʣʴ ʪʠʧʘ 1, ʪʘʙʣʠʮʘ 18) 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ (ʜʦ 5ʢʤ) ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʩʬʝʨʝ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 15ʤ, ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 
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ʩʢʦʨʦʩʪʠ ʦʢʦʣʦ 0.03ʤ/ʩ, ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 

100ʤ. ɺʠʜʥʦ, ʯʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʦʩʠʪ ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʜʦ ʜʘʣʴʥʦʩʪʠ, 

ʧʨʠʤʝʨʥʦ, 10ʢʤ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʝʟʠʩ ʦʙ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʝʰʝʥʠʷ, ʬʦʨʤʫʣʠʨʫʝʤʳʡ ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ (55) ʧʨʠ 99.0* =P  (ʵʪʦ ʥʝʪʨʫʜʥʦ 

ʟʘʤʝʪʠʪʴ, ʩʦʧʦʩʪʘʚʣʷʷ ʛʨʘʬʠʢʠ 67ʘ, 67ʙ, 67ʚ ʩ ʛʨʘʬʠʢʦʤ 67ʛ). ʉʣʝʜʫʝʪ ʪʘʢʞʝ 

ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 1 (ʪʘʙʣʠʮʘ 18) 

ʠʤʝʝʪ ʤʝʩʪʦ ʜʘʞʝ ʚ ʪʦʡ ʯʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (31), ʪʦ 

ʝʩʪʴ ʥʘʙʣʶʜʘʝʤʘʷ ʨʘʩʭʦʜʠʤʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʦʙʫʩʣʦʚʣʝʥʘ ʣʠʰʴ ʥʘʨʫʰʝʥʠʝʤ (55).  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʘʢʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ ʪʘʢʞʝ 

ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ 

ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʟʥʘʯʘʝʪ ʥʘʙʣʶʜʝʥʠʝ ʦʙʲʝʢʪʘ, 

ʢʦʛʜʘ ʩʚʦʡʩʪʚʘ ʝʛʦ ʜʚʠʞʝʥʠʷ ʥʝ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʳ ʦʧʠʩʳʚʘʶʱʝʡ ʠʭ ʤʦʜʝʣʠ 

(ʪʠʧʘ 1).  

 

 

 

ʈʠʩʫʥʦʢ 68 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʩ ʤʘʥʸʚʨʦʤ (ʤʦʜʝʣʴ ʪʠʧʘ 1, ʪʘʙʣʠʮʘ 18) 

 

ʇʫʩʪʴ ʦʙʲʝʢʪ ʜʚʠʞʝʪʩʷ ʧʦ ʪʨʘʝʢʪʦʨʠʠ, ʠʟʦʙʨʘʞʸʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 68ʘ ï 

ʧʨʷʤʦʣʠʥʝʡʥʦʡ, ʩʦ ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ ʥʘ ʩʬʝʨʝ ʠ ʤʘʥʸʚʨʦʤ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 3 ʤ/ʩ ï 
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ʧʦ ʚʳʩʦʪʝ. ɺʠʜʥʦ (ʨʠʩʫʥʢʠ 68ʙ, 68ʚ, 68ʛ), ʯʪʦ ʫʩʪʦʡʯʠʚʘʷ ʨʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ 

ʦʮʝʥʠʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʥʘ ʪʝʭ ʫʯʘʩʪʢʘʭ ʪʨʘʝʢʪʦʨʠʠ, ʛʜʝ ʚ ʦʮʝʥʢʝ ʥʝ 

ʫʯʘʩʪʚʫʶʪ ʠʟʤʝʨʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ ʮʝʣʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʙʦʣʴʰʠʭ ʫʜʘʣʝʥʠʷʭ ʦʙʲʝʢʪʘ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʥʸʚʨʘʭ ʦʙʲʝʢʪʘ ʧʦ ʩʬʝʨʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʭʦʪʷ 

ʫʞʝʩʪʦʯʸʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʣʘʩʩʫ ʪʨʘʝʢʪʦʨʠʡ ʠ ʩʧʦʩʦʙʥʳ ʦʛʨʘʥʠʯʠʪʴ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʤʦʜʝʣʝʡ ʪʠʧʘ 1, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʭʘʨʘʢʪʝʨʥʦʩʪʴ ʫʢʘʟʘʥʥʦʛʦ 

ʢʣʘʩʩʘ ʪʨʘʝʢʪʦʨʠʡ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠ ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʪʠʧʘ 2 (ʪʦ ʝʩʪʴ ʧʨʠ 1=J , 2=jN , 2=lN , 0=RN ), ʪʦ, ʢʘʢ 

ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ (ʘʥʘʣʠʟʠʨʫʷ ʨʠʩʫʥʢʠ 58 ʠ 59), ʪʘʢʘʷ ʧʦʧʳʪʢʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ (ʘʣʛʦʨʠʪʤʳ ʨʘʩʭʦʜʷʪʩʷ).  

 ɼʚʫʭʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ (50) ʧʨʠ 2=J , 1=jN , 

1=lN , 0=RN  (ʪʦ ʝʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 3, ʪʘʙʣʠʮʘ 18). ʂʘʢ ʠ ʨʘʥʝʝ, 

ʙʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʙʲʝʢʪ ʜʚʠʞʝʪʩʷ ʧʦ ʧʨʷʤʦʡ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʝ, ʩʦ 

ʩʢʦʨʦʩʪʴʶ 20ʤ/ʩ, ʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ʨʘʚʥʦ 5ʢʤ. ʊʘʢʞʝ ʫʩʣʦʚʠʤʩʷ, ʯʪʦ 

ʚʝʨʥʳ ʧʨʠʥʷʪʳʝ ʨʘʥʝʝ ʩʚʦʡʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʯʸʤ ʠʭ ʯʠʩʣʦ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʦʮʝʥʢʝ (ʩʢʦʣʴʟʷʱʝʤ ʦʢʥʝ), ʫʤʝʥʴʰʠʤ ʩʦ 100 ʜʦ 10 ʦʪ ʢʘʞʜʦʡ ʈʃʉ (ʪʦ ʝʩʪʴ ʥʘʙʦʨ 

ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 30ʩ). ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʠʣʫʯʰʠʝ ʠ ʥʘʠʭʫʜʰʠʝ ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʢʫʨʩʘ ʦʙʲʝʢʪʘ ʚ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʡ ʟʘʜʘʯʝ ʪʘʢʞʝ ʤʦʛʫ ʙʳʪʴ 

ʚʳʜʝʣʝʥʳ, ʥʦ ʦʥʠ ʥʝ ʥʦʩʷʪ ʨʝʛʫʣʷʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ, ʘ ʚ 

ʙʣʠʞʥʝʡ ʟʦʥʝ (ʜʦ 10-12 ʢʤ) ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʨʘʚʥʦʟʥʘʯʥʳ ʧʨʠ ʣʶʙʳʭ ʢʫʨʩʘʭ ʠ ʧʦʣʦʞʝʥʠʷʭ ʮʝʣʠ.  

ʅʘ ʨʠʩʫʥʢʝ 69 ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ P, ʚʳʯʠʩʣʝʥʥʳʝ ʩʦʛʣʘʩʥʦ (54), 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʰʝʥʠʡ  Ὤ”ϳ  ʠ  ὦ”ϳ, ʛʜʝ b - ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ 

(ʙʘʟʘ). ɼʘʥʥʳʡ ʛʨʘʬʠʢ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʦʙʨʘʟʥʦʡ 

ʜʠʘʛʨʘʤʤʳ, ʧʦʢʘʟʳʚʘʶʱʝʡ, ʧʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʚʳʩʦʪʳ, ʫʜʘʣʸʥʥʦʩʪʠ ʠ ʙʘʟʳ 

ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 3. ʊʘʢ, 
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ʥʘʧʨʠʤʝʨ, ʧʨʠ ʙʘʟʝ 5=b ʢʤ ʫʩʪʦʡʯʠʚʦʝ ʥʘʙʣʶʜʝʥʠʝ ʦʙʲʝʢʪʘ, ʫʜʘʣʸʥʥʦʛʦ ʥʘ 20ʢʤ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘ ʚʳʩʦʪʘʭ ʥʝ ʥʠʞʝ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 600ʤ.  

 

 

ʈʠʩʫʥʦʢ 69 - ɿʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ P  ʦʪ ʚʝʣʠʯʠʥʳ ʙʘʟʳ, ʚʳʩʦʪʳ ʠ ʫʜʘʣʸʥʥʦʩʪʠ ʦʙʲʝʢʪʘ 

(ʤʦʜʝʣʴ ʪʠʧʘ 3, ʪʘʙʣʠʮʘ 18) 

 

ʅʘ ʨʠʩʫʥʢʝ 70 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʛʦ (ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 3) ʥʘʙʣʶʜʝʥʠʷ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ 

ʨʘʚʥʦʤʝʨʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 20ʤ/ʩ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʝ 500ʤ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ 

ʮʝʥʪʨ ʩʠʩʪʝʤʳ ʩʪʘʥʮʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʙʘʟʝ, ʘ ʠʤʝʥʥʦ ï ʟʥʘʯʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ 

ʦʮʝʥʠʚʘʥʠʷ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ ʜʘʣʴʥʦʩʪʴ (ʨʠʩʫʥʦʢ 70ʘ), 

ʩʢʦʨʦʩʪʠ (ʨʠʩʫʥʦʢ 70ʙ) ʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ (ʨʠʩʫʥʦʢ 70ʚ). ɿʜʝʩʴ ʞʝ ʧʨʠʚʝʜʝʥʳ 

ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ P , ʚʳʯʠʩʣʝʥʥʳʝ ʩʦʛʣʘʩʥʦ (54) (ʨʠʩʫʥʦʢ 70ʛ). ɺʠʜʥʦ, ʯʪʦ ʥʘ 

ʜʘʣʴʥʦʩʪʠ 10ʢʤ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʥʘ ʩʬʝʨʝ ʨʘʚʥʘ, ʧʨʠʤʝʨʥʦ, 

5ʤ, ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 0.3ʤ/ʩ, ʧʦʛʨʝʰʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʨʘʚʥʘ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 70ʤ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʥʦʩʠʪ ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʜʦ ʜʘʣʴʥʦʩʪʠ, ʧʨʠʤʝʨʥʦ, 27ʢʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʥʘʯʝʥʠʶ 7.0ºP (ʨʠʩʫʥʦʢ 70ʛ); ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʦʡ 

ʟʘʜʘʯʝ ʫʩʣʦʚʠʝ (55) ʦʧʠʩʳʚʘʝʪ ʦʙʣʘʩʪʴ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʩ ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ 

(ʥʘʧʦʤʥʠʤ, ʯʪʦ ʫʩʣʦʚʠʷ (31) ʠ (55) ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷʤʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʪʠʧʘ). 
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ʈʠʩʫʥʦʢ 70 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ (ʤʦʜʝʣʴ ʪʠʧʘ 3, ʪʘʙʣʠʮʘ 18) 

 

   ʈʘʩʩʤʦʪʨʠʤ ʩʚʦʡʩʪʚʘ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ 

ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ʇʫʩʪʴ ʦʙʲʝʢʪ ʜʚʠʞʝʪʩʷ ʧʦ ʪʨʘʝʢʪʦʨʠʠ, ʠʟʦʙʨʘʞʸʥʥʦʡ ʥʘ 

ʨʠʩʫʥʦʢ 71ʘ ï ʧʨʷʤʦʣʠʥʝʡʥʦʡ, ʩʦ ʩʢʦʨʦʩʪʴʶ 20ʤ/ʩ ʥʘ ʩʬʝʨʝ ʠ ʤʘʥʸʚʨʦʤ ï ʩʦ 

ʩʢʦʨʦʩʪʴʶ 3ʤ/ʩ ï ʧʦ ʚʳʩʦʪʝ.  

 

 

ʈʠʩʫʥʦʢ 71 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʩ ʤʘʥʸʚʨʦʤ ʧʦ ʚʳʩʦʪʝ (ʤʦʜʝʣʴ ʪʠʧʘ 3, ʪʘʙʣʠʮʘ 18) 

ό͋ύ 

ό͍ύ ό͎ύ 

ό͋ύ 

ό͍ύ 
ό͎ύ 
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ɺʠʜʥʦ, ʯʪʦ ʠ ʧʨʠ ʤʘʥʸʚʨʝ ʧʦ ʚʳʩʦʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʨʘʙʦʪʘ 

ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʠʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʪ ʤʘʥʝʚʨʠʨʫʶʱʝʛʦ 

ʦʙʲʝʢʪʘ ʚʧʦʣʥʝ ʩʨʘʚʥʠʤʳ (ʨʠʩʫʥʦʢ 71) ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʩ 

ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʦʮʝʥʢʠ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʘʜʝʢʚʘʪʥʦ ʤʦʜʝʣʠ ʪʠʧʘ 3 

(ʪʦ ʝʩʪʴ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʝ).  

ʇʨʠʤʝʨʥʦ ʪʘ ʞʝ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʙʲʝʢʪʘ ʥʘ ʧʦʩʪʦʷʥʥʦʡ 

ʚʳʩʦʪʝ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʝʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ ʧʦ ʩʬʝʨʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ (ʨʠʩʫʥʦʢ 

72). ɸʥʘʣʠʟʠʨʫʷ ʫʢʘʟʘʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʪʠʧʘ 

3 ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʧʨʠʛʦʜʥʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʢʘʢ ʜʚʠʞʫʱʠʭʩʷ 

ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ, ʪʘʢ ʠ ʫʤʝʨʝʥʥʦ ʤʘʥʝʚʨʠʨʫʶʱʠʭ.   

 

 

ʈʠʩʫʥʦʢ 72 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʩ ʤʘʥʸʚʨʦʤ ʧʦ ʩʬʝʨʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ (ʤʦʜʝʣʴ 

ʪʠʧʘ 3, ʪʘʙʣʠʮʘ 18) 

 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ (50) ʧʨʠ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʩ ʤʦʜʝʣʴʶ 

ʜʨʫʛʦʛʦ ʪʠʧʘ ï 4 (ʪʘʙʣʠʮʘ 18), ʪʦ ʝʩʪʴ ʧʨʠ 2=J , 1=jN , 1=lN , 1=RN . ʇʦʣʘʛʘʷ, 

ʯʪʦ ʩʚʦʡʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʟʘʜʘʯʠ ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 4 ʚ ʧʨʠʥʮʠʧʝ ʠʜʝʥʪʠʯʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ ʟʘʜʘʯʠ ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 3, ʦʛʨʘʥʠʯʠʤʩʷ ʚ ʜʘʥʥʦʤ 

ό͋ύ 

ό͍ύ ό͎ύ 
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ʩʣʫʯʘʝ ʣʠʰʴ ʧʦʩʪʨʦʝʥʠʝʤ ʧʦʨʦʞʜʸʥʥʳʭ ʠʤʠ ʟʥʘʯʝʥʠʡ P  (ʨʠʩʫʥʦʢ 73). ɺʠʜʥʦ, ʯʪʦ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʙʘʟʝ 5ʢʤ ʫʩʪʦʡʯʠʚʦʝ ʥʘʙʣʶʜʝʥʠʝ ʦʙʲʝʢʪʘ, ʫʜʘʣʸʥʥʦʛʦ ʥʘ 20ʢʤ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘ ʚʳʩʦʪʘʭ ʥʝ ʥʠʞʝ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 800ʤ. 

 

 

ʈʠʩʫʥʦʢ 73 - ɿʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ P  ʦʪ ʚʝʣʠʯʠʥʳ ʙʘʟʳ, ʚʳʩʦʪʳ ʠ ʫʜʘʣʸʥʥʦʩʪʠ ʦʙʲʝʢʪʘ 

(ʤʦʜʝʣʴ ʪʠʧʘ 4, ʪʘʙʣʠʮʘ 18) 

 

  ʅʘ ʨʠʩʫʥʢʝ 74 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩ 

ʤʦʜʝʣʴʶ ʪʠʧʘ 4 ʜʣʷ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 20ʤ/ʩ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʝ 500ʤ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ ʮʝʥʪʨ ʩʠʩʪʝʤʳ 

ʩʪʘʥʮʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʙʘʟʝ. ɺʠʜʥʦ, ʯʪʦ ʥʘ ʜʘʣʴʥʦʩʪʠ 10ʢʤ ʧʦʛʨʝʰʥʦʩʪʴ 

ʥʘʭʦʞʜʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʥʘ ʩʬʝʨʝ ʨʘʚʥʘ, ʧʨʠʤʝʨʥʦ, 5ʤ, ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 0.3ʤ/ʩ, ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʨʘʚʥʘ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 150-200ʤ. ʈʝʰʝʥʠʝ ʥʦʩʠʪ ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʜʦ ʜʘʣʴʥʦʩʪʠ, 

ʧʨʠʤʝʨʥʦ, 20ʢʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ 8.0ºP (ʨʠʩʫʥʦʢ 74ʜ). ɼʣʷ ʫʤʝʨʝʥʥʦ 

ʤʘʥʝʚʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʩʭʦʜʥʘʷ ʢʘʨʪʠʥʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ (50) ʧʨʠ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 5 

(ʪʘʙʣʠʮʘ 18), ʪʦ ʝʩʪʴ ʧʨʠ 2=J , 2=jN , 2=lN , 0=RN . ʈʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʣʣʶʩʪʨʠʨʫʶʪʩʷ ʨʠʩʫʥʢʘʤʠ 75 ʠ 76. ɺʠʜʥʦ (ʨʠʩʫʥʦʢ 76), ʯʪʦ ʥʘ 

ʜʘʣʴʥʦʩʪʠ 10 ʢʤ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʩʬʝʨʝ ʨʘʚʥʘ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 7ʤ, ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ï 1ʤ/ʩ, ʧʦʛʨʝʰʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ï 70ʤ, ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʨʘʚʥʘ, 
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ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 0.07ʤ/ʩ2. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʦʩʠʪ ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʜʦ 

ʜʘʣʴʥʦʩʪʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 27ʢʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ 7.0ºP (ʨʠʩʫʥʦʢ 

76ʜ). ʊʘ ʞʝ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʨʠ ʠʤʠʪʘʮʠʠ ʨʝʰʝʥʠʷ ʜʣʷ ʤʘʥʝʚʨʠʨʫʶʱʠʭ 

ʦʙʲʝʢʪʦʚ.  

 

 

 

ʈʠʩʫʥʦʢ 74 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ (ʤʦʜʝʣʴ ʪʠʧʘ 4, ʪʘʙʣʠʮʘ 18) 

 

ό͋ύ 

ό͍ύ 

ό͎ύ 

ό͒ύ 
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ʈʠʩʫʥʦʢ 75 - ɿʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ P  ʦʪ ʚʝʣʠʯʠʥʳ ʙʘʟʳ, ʚʳʩʦʪʳ ʠ ʫʜʘʣʸʥʥʦʩʪʠ ʦʙʲʝʢʪʘ 

(ʤʦʜʝʣʴ ʪʠʧʘ 5, ʪʘʙʣʠʮʘ 18) 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʧʳʪʢʠ ʨʝʘʣʠʟʘʮʠʠ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩ ʤʦʜʝʣʴʶ 

ʪʠʧʘ 6, ʧʨʠ 2=J , 2=jN , 2=lN , 1=RN , ʪʦ, ʢʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ (ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʧʨʠʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (31)), 

ʦʥʘ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʭʦʜʠʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʜʫʨ ʦʮʝʥʠʚʘʥʠʷ. 

ɺ ʮʝʣʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʝʸ ʧʨʦʮʝʜʫʨʥʫʶ ʨʘʟʨʝʰʠʤʦʩʪʴ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ 

ʭʘʨʘʢʪʝʨʥʳʭ ʩʠʪʫʘʮʠʡ. ʉ ʪʦʯʠ ʟʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʘʢʪʠʢʠ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʠ ʪʠʧʘ 3 ʠ 5, ʢʘʢ 

ʠʤʝʶʱʠʝ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʦʯʥʦʩʪʠ ʦʮʝʥʠʚʘʥʠʷ. 

ʊʨʸʭ- ʠ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʜʘʯʠ (50) 

ʜʣʷ ʪʨʸʭ ʠ ʙʦʣʝʝ ʈʃʉ ʧʦʢʘʟʘʣʦ ʝʸ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʤʫ ʩʣʫʯʘʶ.  

 ɿʘʚʝʨʰʘʷ ʦʙʟʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ (50), ʩʚʝʜʸʤ 

ʠʭ ʚ ʪʘʙʣʠʮʫ 19. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʠ ʧʨʦʮʝʜʫʨʥʫʶ ʨʘʟʨʝʰʠʤʦʩʪʴ ʟʘʜʘʯʠ (50) ʚ 

ʮʝʣʦʤ ʨʷʜʝ ʭʘʨʘʢʪʝʨʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʥʝʯʥʘʷ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʚ ʦʮʝʥʢʘʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʚʠʞʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʩʦʪʳ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ (ʥʝʨʝʛʫʣʷʨʥʳʡ ʭʘʨʘʢʪʝʨ ʦʮʝʥʦʢ ʧʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ  Ὤ”ϳ  
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ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʦʮʝʥʢʘʭ ʨʘʜʠʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫʛʣʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʦʭʨʘʥʷʶʪ ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ʧʨʘʢʪʠʢʠ ʩʚʦʡʩʪʚʘ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ).  

 

ʈʠʩʫʥʦʢ 76 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ (ʤʦʜʝʣʴ ʪʠʧʘ 5, ʪʘʙʣʠʮʘ 18)  

 

ʊʘʙʣʠʮʘ 19 - ʉʚʦʡʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʤʦʜʝʣʝʡ ʟʘʜʘʯʠ (50) 

 

ʊʠʧ 

ʤʦʜʝʣʠ 

ʋʩʣʦʚʠʝ 

(31) 

ʋʩʣʦʚʠʝ 

(55) 

ʈʘʟʨʝʰʠʤʦʩʪʴ ʋʩʪʦʡʯʠʚʦʩʪʴ 

ʨʝʰʝʥʠʷ ʧʨʠ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ 

ʂʘʯʝʩʪʚʦ 

ʦʮʝʥʢʠ 

1 + + + - ʧʣʦʭʦʝ 

2 - - - -  

3 + + + + ʭʦʨʦʰʝʝ 

4 + + + + ʩʨʝʜʥʝʝ 

5 + + + + ʭʦʨʦʰʝʝ 

6 - + - -  

7 + + + + ʭʦʨʦʰʝʝ 

8 + + + + ʩʨʝʜʥʝʝ 

9 + + + + ʭʦʨʦʰʝʝ 

10 - + - -  

  

ό͋ύ 

ό͍ύ 

ό͎ύ 

ό͒ύ 
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ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʤʝʷ ʚ ʚʠʜʫ ʘʢʪʫʘʣʴʥʫʶ ʜʣʷ ʉʋɼʉ ʟʘʜʘʯʫ ʩʝʣʝʢʮʠʠ 

ʚʦʟʜʫʰʥʳʭ ʮʝʣʝʡ, ʦʮʝʥʢʘ ʚʳʩʦʪʳ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ 

ʦʪʥʝʩʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʢ ʢʣʘʩʩʫ ʚʦʟʜʫʰʥʳʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ. 

  

4.4 ʄʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ 

  

ʍʘʨʘʢʪʝʨʥʳʤ ʩʚʦʡʩʪʚʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ (50) ʷʚʣʷʝʪʩʷ 

ʥʝʨʝʛʫʣʷʨʥʦʩʪʴ ʦʮʝʥʦʢ ʨʘʜʠʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ (ʪ.ʝ. ʚʳʩʦʪʳ) ʤʘʣʦʚʳʩʦʪʥʳʭ 

ʫʜʘʣʸʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʣʦʭʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴʶ ʩʠʩʪʝʤʳ, ʠʩʭʦʜʥʦʡ 

ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʟʘʜʘʯʠ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʜʘʯʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 77, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʳʩʦʪʳ 

ʥʘʜʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ (ʨʠʩʫʥʦʢ 77ʘ) ʠ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʥʘ ʚʳʩʦʪʝ 

100 ʤ (ʨʠʩʫʥʦʢ 77ʙ) ʠ 200 ʤ (ʨʠʩʫʥʦʢ 77ʚ) ʜʣʷ ʩʣʫʯʘʷ ʜʚʫʭ ʈʃʉ, ʠʟʤʝʨʷʶʱʠʭ 

ʜʘʣʴʥʦʩʪʴ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ Ñ5 ʤ ʠ ʘʟʠʤʫʪ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ Ñ0.1Á (ʧʨʠ 2=J , 1=jN , 

1=lN , 0=RN , ʪʦ ʝʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 3 ʪʘʙʣʠʮʳ 18). 

 

 

ʈʠʩʫʥʦʢ 77 - ʇʨʠʤʝʨ ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʨʘʜʘʨʦʚ (ʤʦʜʝʣʴ ʪʠʧʘ 5, 

ʪʘʙʣʠʮʘ 18) 
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ɺʠʜʥʦ, ʯʪʦ ʥʘʯʠʥʘʷ ʩ ʥʝʢʦʪʦʨʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʠʩʪʝʤʳ ʨʘʜʘʨʦʚ ʚʦʟʜʫʰʥʳʡ 

ʦʙʲʝʢʪ ʩʪʘʥʦʚʠʪʩʷ (ʧʦ ʦʮʝʥʢʝ ʚʳʩʦʪʳ) ʥʝʦʪʣʠʯʠʤʳʤ ʦʪ ʤʦʨʩʢʦʛʦ: ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʵʪʦ 5 ʢʤ ʜʣʷ ʦʙʲʝʢʪʘ ʩ ʚʳʩʦʪʦʡ 100 ʤ ʠ 9 ʢʤ ʜʣʷ ʦʙʲʝʢʪʘ ʩ ʚʳʩʦʪʦʡ 200 ʤ. ʉʘʤʠ 

ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʥʦʩʷʪ çʠʟʨʝʟʘʥʥʳʡè ʭʘʨʘʢʪʝʨ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʚʳʙʨʦʩʘʤʠ. ʊʘʢʘʷ 

ʢʘʨʪʠʥʘ ʷʚʣʷʝʪʩʷ ʧʦʙʫʜʠʪʝʣʴʥʳʤ ʤʦʪʠʚʦʤ ʥʘʨʷʜʫ ʩ ʦʮʝʥʠʚʘʥʠʝʤ ʩʦʙʩʪʚʝʥʥʦ 

ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʱʸ ʠ çʚʳʩʦʪʥʳʡ ʢʣʘʩʩè ʦʙʲʝʢʪʘ, ʪʦ 

ʝʩʪʴ ʜʠʘʧʘʟʦʥ ʚʳʩʦʪ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʪʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ. 

 ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ. ʇʝʨʚʳʡ ʠʟ 

ʥʠʭ ʩʚʷʟʘʥ ʩ ʦʮʝʥʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʚʳʩʦʪʥʦʤʫ ʜʠʘʧʘʟʦʥʫ. ɺʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʣʝʢʮʠʶ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʦʮʝʥʠʚʘʷ ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʢʣʘʩʩʫ ʚʦʟʜʫʰʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʜʝʡ, ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʫ ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ. ʊʨʝʪʠʡ ʜʦʧʦʣʥʷʝʪ ʟʘʜʘʯʫ ʦʮʝʥʢʠ 

ʚʳʩʦʪʳ ʦʮʝʥʢʦʡ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʠʜʝʶ ʘʣʛʦʨʠʪʤʦʚ ʩ 

ʦʙʫʯʝʥʠʝʤ ʠ ʤʦʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

 

4.4.1 ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʦʮʝʥʢʘ çʥʘʜʚʦʜʥʳʡ-ʚʦʟʜʫʰʥʳʡè 

 

ʎʝʥʪʨʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ (50) ʷʚʣʷʝʪʩʷ 

ʥʝʨʝʛʫʣʷʨʥʦʩʪʴ ʦʮʝʥʦʢ ʨʘʜʠʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ (ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ 

ʧʨʦʩʤʘʪʨʠʚʘʝʤʘʷ ʜʣʷ ʤʘʣʦʚʳʩʦʪʥʳʭ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ), ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʠʩʭʦʜʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʟʘʜʘʯʠ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ ʠ ʥʝ 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʜʥʦʟʥʘʯʥʦ ʦʪʥʝʩʪʠ ʥʘʙʣʶʜʘʝʤʳʡ ʦʙʲʝʢʪ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʚʳʩʦʪʥʦʤʫ ʢʣʘʩʩʫ. ʉʫʱʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʪʦʜʘ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʦʮʝʥʢʠ ʪʠʧʘ 

çʥʘʜʚʦʜʥʳʡ-ʚʦʟʜʫʰʥʳʡè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʦʮʝʥʦʢ ʚʳʩʦʪʳ ʥʘʙʣʶʜʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʩ ʦʮʝʥʢʘʤʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ, ʟʘʚʝʜʦʤʦ ʥʝ ʷʚʣʷʶʱʝʛʦʩʷ ʚʦʟʜʫʰʥʳʤ.  

ɺʚʝʜʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ 

ʬʠʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʩ ʚʝʢʪʦʨʦʤ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

T
kkk Ratatts ),),(,),(()( **)(

1
**)(

1
** lj

lj= , ʪʘʢʠʤ ʯʪʦ )(Ĕ)(*
kk tt j=j , )(

1
*)(

1
Ĕjj
=aa , 

)(Ĕ)(*
kk tt l=l , )(

1
*)(

1
Ĕll
=aa , *

3
* hRR += , ʛʜʝ 3R  - ʨʘʜʠʫʩ ɿʝʤʣʠ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ, 

*h  ï 
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ʚʳʩʦʪʘ ʦʙʲʝʢʪʘ, ʥʝ ʩʯʠʪʘʶʱʝʛʦʩʷ ʚʦʟʜʫʰʥʳʤ (ʙʳʣʦ ʧʨʠʥʷʪʦ 15* =h ʤ). ʇʫʩʪʴ 

)(
*)(

k
j

tz  ï ʚʝʢʪʦʨ ʬʠʢʪʠʚʥʦʛʦ k-ʛʦ ʠʟʤʝʨʝʥʠʷ j-ʡ ʩʪʘʥʮʠʝʡ, ʬʦʨʤʠʨʫʝʤʳʡ ʩ ʫʯʝʪʦʤ 

)(*
kts  ʠ ʠʟʚʝʩʪʥʳʭ ʩʪʘʪʠʩʪʠʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ )()(
k

j
r tx , )()(

k
j tyx . ʅʘʟʦʚʝʤ ʚʝʢʪʦʨ )(Ĕ* kts , ʧʦʣʫʯʘʝʤʳʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʣʷ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ, ʪ. ʝ. ʥʘ ʙʘʟʝ ʚʝʢʪʦʨʘ 

ʬʠʢʪʠʚʥʳʭ ʠʟʤʝʨʝʥʠʡ )(
*)(

k
j

tz  ʚʝʢʪʦʨʦʤ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ, ʘ 

3
** ĔĔ RRh -=   - ʦʮʝʥʢʦʡ ʚʳʩʦʪʳ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʦʮʝʥʢʠ ʚʳʩʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʝʤʫ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ, ʩʬʦʨʤʠʨʫʝʤ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ kt  ʧʦ N ʚʝʢʪʦʨʦʚ 

ʬʠʢʪʠʚʥʳʭ ʠʟʤʝʨʝʥʠʡ )(
*)(

k
j

tz  ʠ ʧʨʦʠʟʚʝʜʝʤ ʦʮʝʥʢʫ ʚʳʩʦʪʳ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ 

*Ĕh  ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʧʦʩʣʝ ʯʝʛʦ ʦʧʨʝʜʝʣʠʤ ʠʭ (ʦʮʝʥʦʢ ʚʳʩʦʪ) ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

Nhh
N

i
iä

=

=
1

**
ʩʨ

ĔĔ . 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʩʝ ʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʝʩʣʠ 

ʥʘʙʣʶʜʘʝʤʳʡ ʦʙʲʝʢʪ ï ʚʦʟʜʫʰʥʳʡ, ʪʦ ʦʮʝʥʢʠ ʝʛʦ ʚʳʩʦʪʳ hĔ ʙʫʜʫʪ ʫʩʪʦʡʯʠʚʦ 

ʧʦʧʘʜʘʪʴ ʚ ʦʙʣʘʩʪʴ  

*ĔĔ
ʩʨhh> .                                                     (56) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʜʣʷ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ (50) ʯʘʩʪʦʪʘ ʚʳʧʘʜʝʥʠʷ ʦʮʝʥʦʢ ʚʳʩʦʪʳ hĔ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ (56), ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʥʝʢʦʪʦʨʦʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 

*P , ʪʦ  ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʦʟʜʫʰʥʳʤ, ʦʪʦʞʜʝʩʪʚʠʚ ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ 

ʩ ʯʘʩʪʦʪʦʡ ʚʳʧʘʜʝʥʠʷ ʫʩʣʦʚʠʷ (56). 
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4.4.2 ʅʝʯʸʪʢʘʷ ʦʮʝʥʢʘ çʥʘʜʚʦʜʥʳʡ-ʚʦʟʜʫʰʥʳʡè 

 

ʆʛʨʘʥʠʯʠʤ ʚʦʟʤʦʞʥʳʝ ʜʠʘʧʘʟʦʥʳ ʚʳʩʦʪ ʧʦʥʷʪʠʷʤʠ çʥʘʜʚʦʜʥʳʡè ʠ 

çʚʦʟʜʫʰʥʳʡè. ʆʧʠʰʝʤ ʧʨʦʙʣʝʤʫ ʦʮʝʥʢʠ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʪʝʨʤʠʥʘʭ ʟʘʜʘʯ 

ʩʠʩʪʝʤ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. ʇʫʩʪʴ 3
ĔĔ RRh ii -=  - ʦʮʝʥʢʘ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  ( iRĔ - ʦʮʝʥʢʘ ʨʘʜʠʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ 

)( its , ʟR  - ʨʘʜʠʫʩ ɿʝʤʣʠ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ). ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʜʘʯʠ ʙʫʜʝʤ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʜʘʶʱʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

çʚʳʩʦʪʥʦʤ ʢʣʘʩʩʝè ʦʙʲʝʢʪʘ, ʷʚʣʷʶʪʩʷ ʦʮʝʥʢʘ ʝʛʦ ʚʳʩʦʪʳ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ (ʩʪʝʧʝʥʴ çʠʟʨʝʟʘʥʥʦʩʪʠè, çʥʝʨʝʛʫʣʷʨʥʦʩʪʠè) ʦʮʝʥʦʢ ʚʳʩʦʪʳ ʚ ʨʘʟʣʠʯʥʳʝ 

ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ɺʚʝʜʝʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʤʝʥʥʫʶ hP  çʦʮʝʥʢʘ ʚʳʩʦʪʳ 

ʦʙʲʝʢʪʘè ʩ ʪʝʨʤʘʤʠ çʙʦʣʴʰʘʷè ʠ çʤʘʣʘʷè ʠ ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʠʧʘ 

çʜʦʧʦʣʥʝʥʠʝè, ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ [ ]100,0Íh :  

.
))c-(hexp(-a1

1
(h)

,
))c-(hexp(-a1

1
1(h)

hh
ʙʦʣʴʰʘʷ

hh
ʤʘʣʘʷ

+
=m

+
-=m

 

ʇʫʩʪʴ 11
ĔĔĔĔ2 -- +-=D iiiii hhhh  - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʦʮʝʥʢʘʤʠ ʚʳʩʦʪʳ. ɺʚʝʜʝʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʝʨʝʤʝʥʥʫʶ DP  çʨʘʟʥʦʩʪʴ ʩʦʩʝʜʥʠʭ 

ʦʮʝʥʦʢ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘè ʩ ʪʝʨʤʘʤʠ çʙʦʣʴʰʘʷè ʠ çʤʘʣʘʷè ʠ ʬʫʥʢʮʠʷʤʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʨʤʦʚ ʪʠʧʘ çʜʦʧʦʣʥʝʥʠʝè, ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ 

ʤʥʦʞʝʩʪʚʝ [ ]1,0ÍD :  

.
))c-(exp(-a1

1
)(

,
))c-(exp(-a1

1
1)(

ʙʦʣʴʰʘʷ

ʤʘʣʘʷ

DD

DD

D+
=Dl

D+
-=Dl

 

ʇʫʩʪʴ ʧʝʨʝʤʝʥʥʳʝ hP  ʠ DP  ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʤʘʰʠʥʦʡ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ 

ʉʫʛʝʥʦ [10], ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʡ ʧʦʜʘʶʪʩʷ ʚʝʣʠʯʠʥʳ ihĔ ʠ iD, ʘ ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ 
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ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ  iu  - ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʢ 

ʜʠʘʧʘʟʦʥʫ ʚʳʩʦʪ çʚʦʟʜʫʰʥʳʡè (ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 0=iu  ʜʣʷ ʥʘʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

1=iu  ʜʣʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ). ʄʘʰʠʥʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʨʘʙʦʪʘʝʪ ʩʦʛʣʘʩʥʦ 

ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 20. 

 

ʊʘʙʣʠʮʘ 20 - ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʤʘʰʠʥʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʪʠʧʘ ʉʫʛʝʥʦ, ʨʘʩʧʦʟʥʘʶʱʝʡ 

ʚʦʟʜʫʰʥʳʝ ʦʙʲʝʢʪʳ 

 

 ̄ hP  
DP  u  

1 ʙʦʣʴʰʘʷ ʙʦʣʴʰʘʷ 0 

2 ʙʦʣʴʰʘʷ ʤʘʣʘʷ 1 

3 ʤʘʣʘʷ ʙʦʣʴʰʘʷ 0 

4 ʤʘʣʘʷ ʤʘʣʘʷ 0 

 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʩʠʩʪʝʤʝ ʧʨʘʚʠʣ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ ʚʦʟʜʫʰʥʳʡ, ʧʨʠʥʠʤʘʝʪʩʷ 

ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʮʝʥʢʘ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʝʛʦ ʠʟ 

ʥʘʜʚʦʜʥʳʭ (ʤʦʨʩʢʠʭ) ʠ ʧʨʠ ʵʪʦʤ ʦʥʘ ʨʝʛʫʣʷʨʥʘ - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʦʮʝʥʢʘʤʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ 

ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪ ʥʝ ʷʚʣʷʝʪʩʷ ʚʦʟʜʫʰʥʳʤ.  

ʈʘʙʦʪʫ ʥʝʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʭʝʤʦʡ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 78. 
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ʈʠʩʫʥʦʢ 78 - ʉʭʝʤʘ ʨʘʙʦʪʳ ʥʝʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ 
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ɿʜʝʩʴ ihĔ ʠ iD - ʚʝʣʠʯʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ 

ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  (ʚʭʦʜ); ʝʩʣʠ 100Ĕ>ih , ʪʦ ʵʪʦʪ ʚʭʦʜ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 100, 

ʝʩʣʠ 1>Di , ʪʦ ʵʪʦʪ ʚʭʦʜ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 1; iu  - ʦʧʨʝʜʝʣʸʥʥʘʷ ʩʠʩʪʝʤʦʡ ʪʠʧʘ 

ʉʫʛʝʥʦ S ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʢ 

ʜʠʘʧʘʟʦʥʫ ʚʳʩʦʪ çʚʦʟʜʫʰʥʳʡè. ʀʟ ʚʝʣʠʯʠʥ iu  ʠ 1-iu  ʚʳʙʠʨʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ (ʚʳʭʦʜ). ɺʳʙʦʨ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʠʟ ʜʚʫʭ ʩʦʩʝʜʥʠʭ iu  ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ (ʜʣʷ 

ʬʠʣʴʪʨʘʮʠʠ ʩʣʫʯʘʡʥʳʭ ʚʳʙʨʦʩʦʚ). ʅʘʩʪʨʦʡʢʘ ʦʧʠʩʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ 

ʟʘʜʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ha , hc , Da , Dc .  

ɺʦʟʤʦʞʥʘ ʤʦʜʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʪʠʧʘ 

ʉʫʛʝʥʦ S (ʨʠʩʫʥʦʢ 78 ʠ ʪʘʙʣʠʮʘ 20) ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʴʶ (ʨʠʩʫʥʦʢ 79). ʉʝʪʴ 

ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʩʣʦʸʚ [14].  

 

 

 

ʈʠʩʫʥʦʢ 79 - ʉʭʝʤʘ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ, ʨʘʩʧʦʟʥʘʶʱʝʡ ʚʦʟʜʫʰʥʳʝ ʦʙʲʝʢʪʳ 

 

ɺ ʫʟʣʘʭ ʧʝʨʚʦʛʦ ʩʣʦʷ 1m, 2m , 1l, 2l  ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʘʣʘʷm , ʙʦʣʴʰʘʷm , ʤʘʣʘʷl , ʙʦʣʴʰʘʷl  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʋʟʣʳ P ʚʪʦʨʦʛʦ ʩʣʦʷ (ʯʝʪʳʨʝ ʫʟʣʘ) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʩʳʣʢʘʤ ʯʝʪʳʨʸʭ 

ʚʦʟʤʦʞʥʳʭ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ: 

- hP  = çʤʘʣʘʷè ʀ DP  = çʤʘʣʘʷè, 
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- hP  = çʤʘʣʘʷè ʀ DP  = çʙʦʣʴʰʘʷè, 

- hP  = çʙʦʣʴʰʘʷè ʀ DP  = çʤʘʣʘʷè,  

- hP  = çʙʦʣʴʰʘʷè ʀ DP  = çʙʦʣʴʰʘʷè. 

 ʂʘʞʜʳʡ ʫʟʝʣ ʚʪʦʨʦʛʦ ʩʣʦʷ ʩʦʝʜʠʥʝʥ ʩ ʪʝʤʠ ʫʟʣʘʤʠ ʧʝʨʚʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪ ʧʦʩʳʣʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʘʚʠʣʘ. ɺʳʭʦʜʦʤ ʢʘʞʜʦʛʦ ʫʟʣʘ ʚʪʦʨʦʛʦ 

ʩʣʦʷ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʚʳʧʦʣʥʝʥʠʷ j -ʛʦ ʧʨʘʚʠʣʘ jt, ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ.  

ʋʟʣʳ N  ʪʨʝʪʴʝʛʦ ʩʣʦʷ (ʯʝʪʳʨʝ ʫʟʣʘ) ʨʘʩʩʯʠʪʳʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ 

ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʥʝʯʝʪʢʦʛʦ ʧʨʘʚʠʣʘ ʧʦ ʬʦʨʤʫʣʝ  
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ʋʟʣʳ 1b , 2b , 3b , 4b  ʯʝʪʚʝʨʪʦʛʦ ʩʣʦʷ ʬʦʨʤʠʨʫʶʪ ʟʘʢʣʶʯʝʥʠʷ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ. 

ʂʘʞʜʳʡ ʫʟʝʣ ʩʦʝʜʠʥʝʥ ʩ ʦʜʥʠʤ ʫʟʣʦʤ ʪʨʝʪʴʝʛʦ ʩʣʦʷ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʢʣʘʜ ʦʜʥʦʛʦ 

ʥʝʯʝʪʢʦʛʦ ʧʨʘʚʠʣʘ ʚ ʚʳʭʦʜ ʩʝʪʠ ʧʦ ʬʦʨʤʫʣʝ *
jjj by t= .  

ɽʜʠʥʩʪʚʝʥʥʳʡ ʫʟʝʣ ʧʷʪʦʛʦ ʩʣʦʷ ʘʛʨʝʛʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʨʘʟʥʳʤ 

ʧʨʘʚʠʣʘʤ, ʩʫʤʤʠʨʫʷ ʚʢʣʘʜʳ ʚʩʝʭ ʧʨʘʚʠʣ ä
=

=
4

1k
ji yu . 

ʆʙʫʯʝʥʠʝ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʠ (ʨʠʩʫʥʦʢ 79) ʩʦʩʪʦʠʪ ʚ ʥʘʩʪʨʦʡʢʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ha , hc , Da , Dc  ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 1b , 2b , 

3b , 4b  ʫʟʣʦʚ ʯʝʪʚʝʨʪʦʛʦ ʩʣʦʷ. ʆʙʫʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʸʭ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʡ. 

ʉʪʨʘʪʝʛʠʷ 1. ʆʙʫʯʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʵʢʩʧʝʨʪʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʟʥʘʯʘʶʪʩʷ ʵʢʩʧʝʨʪʦʤ. 

ʉʪʨʘʪʝʛʠʷ 2. ʆʙʫʯʝʥʠʝ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʩ ʵʢʩʧʝʨʪʥʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘʢʣʶʯʝʥʠʡ ʥʝʯʝʪʢʠʭ ʧʨʘʚʠʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 1b , 2b
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, 3b , 4b  ʥʘʟʥʘʯʘʶʪʩʷ ʵʢʩʧʝʨʪʦʤ, ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ha , hc , Da , Dc  ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʥʘʩʪʨʦʡʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ.  

ʉʪʨʘʪʝʛʠʷ 3. ʆʙʫʯʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʩʪʨʦʡʢʦʡ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ. 

ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʄʦʜʝʣʠʨʫʝʪʩʷ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (50) ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʙʲʝʢʪʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘʜʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ ʦʮʝʥʢʠ ʚʳʩʦʪʳ 

ʦʙʲʝʢʪʘ ʪʠʧʘ ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 77, ʬʦʨʤʠʨʫʶʱʠʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʵʢʩʧʝʨʪʦʤ: ʝʩʣʠ ʭʘʨʘʢʪʝʨ ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʣʠʯʠʪʴ ʝʛʦ ʦʪ ʥʘʜʚʦʜʥʦʛʦ, ʩʯʠʪʘʝʪʩʷ ʯʪʦ ʩʠʩʪʝʤʘ ʚʳʜʘʸʪ ʟʥʘʯʝʥʠʝ 1=iu , ʠ 

ʟʥʘʯʝʥʠʝ 0=iu  ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʅʘ ʨʠʩʫʥʢʝ 80 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʬʨʘʛʤʝʥʪʘ ʪʘʢʦʡ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ.  

 

 

 

ʈʠʩʫʥʦʢ 80 - ʇʨʠʤʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʠʟ ʦʮʝʥʦʢ ʚʳʩʦʪʳ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʨʘʟʥʦʩʪʠ ʩʦʩʝʜʥʠʭ ʦʮʝʥʦʢ ʚʳʩʦʪʳ (ʚʭʦʜ) ʠ ʩʪʝʧʝʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʜʠʘʧʘʟʦʥʫ ʚʳʩʦʪ 

çʚʦʟʜʫʰʥʳʡè (ʚʳʭʦʜ) 
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ɿʜʝʩʴ 80ʘ ï ʦʮʝʥʢʘ ʚʳʩʦʪʳ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʤʝʨʝ ʝʛʦ ʫʜʘʣʝʥʠʷ ʦʪ 

ʩʠʩʪʝʤʳ ʨʘʜʘʨʦʚ (ʜʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʫʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 200 ʤ), 80ʙ ï 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʩʦʩʝʜʥʠʭ ʦʮʝʥʦʢ ʚʳʩʦʪʳ, 80ʚ ï ʨʝʰʝʥʠʝ ʵʢʩʧʝʨʪʘ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʠʪʴ ʦʙʲʝʢʪ ʢʘʢ ʚʦʟʜʫʰʥʳʡ: ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʧʦʟʚʦʣʷʶʪ 

ʫʩʪʦʡʯʠʚʦ ʩʜʝʣʘʪʴ ʵʪʦ ʜʦ ʜʘʣʴʥʦʩʪʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 10 ʢʤ (1=iu ), ʜʘʣʝʝ ʩʣʝʜʫʝʪ 

ʢʦʨʦʪʢʘʷ ʟʦʥʘ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ (0=iu ), ʧʦʩʣʝ ʯʝʛʦ ʜʦ ʜʘʣʴʥʦʩʪʠ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 11.5 ʢʤ ʦʙʲʝʢʪ ʩʥʦʚʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʚʦʟʜʫʰʥʳʤ (1=iu ), 

ʧʦʩʣʝ ʯʝʛʦ ʩʣʝʜʫʝʪ ʩʧʣʦʰʥʘʷ ʟʦʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ (0=iu ).  

ʅʘʢʘʧʣʠʚʘʷ ʜʘʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʠ ʤʥʦʞʝʩʪʚʘ 

ʚʦʟʤʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʬʦʨʤʠʨʫʶʪ ʦʙʱʫʶ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ 

ʠ ʦʙʫʯʘʶʪ ʥʝʡʨʦ-ʥʝʯʝʪʢʫʶ ʩʝʪʴ (ʨʠʩʫʥʦʢ 79) ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ 2 ʠʣʠ ʩʪʨʘʪʝʛʠʠ 3, 

ʧʦʣʴʟʫʷʩʴ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʫʯʝʥʠʷ ʩʝʪʝʡ ʪʘʢʦʛʦ ʪʠʧʘ [14, 15].  

 

4.4.3 ʅʝʡʨʦʧʦʜʦʙʥʘʷ ʦʮʝʥʢʘ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

  

ʉ ʫʯʸʪʦʤ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ʦʮʝʥʦʢ ʨʘʜʠʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʠʩʭʦʜʥʦʡ 

ʥʝʣʠʥʝʡʥʦʩʪʴʶ (ʚ ʠʟʤʝʨʝʥʠʷʭ) ʟʘʜʘʯʠ (50) ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʨʷʜʫ ʩ ʦʮʝʥʠʚʘʥʠʝʤ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʱʸ ʠ ʜʠʘʧʘʟʦʥ ʚʳʩʦʪ, ʢʦʪʦʨʦʤʫ ʩ ʠʟʚʝʩʪʥʦʡ (ʟʘʜʘʥʥʦʡ) ʩʪʝʧʝʥʴʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʪʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʠʜʝʠ ʘʣʛʦʨʠʪʤʦʚ ʩ ʦʙʫʯʝʥʠʝʤ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʟʘʜʘʯ 

ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʠ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʜʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ (ʨʘʩʰʠʨʝʥʠʝ) 

ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ (50) ʩ ʧʦʤʦʱʴʶ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʠ 

ʩʪʨʫʢʪʫʨ. 

 ʇʫʩʪʴ ʚʝʢʪʦʨ )( its  - ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ (50).  ʇʫʩʪʴ 3
ĔĔ RRh ii -=  - ʦʮʝʥʢʘ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, 

ʧʦʣʫʯʝʥʥʘʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ it  ( iRĔ - ʦʮʝʥʢʘ ʨʘʜʠʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ )( its , 



201 

 

 

 

ʟR  - ʨʘʜʠʫʩ ɿʝʤʣʠ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ). ʄʥʦʞʝʩʪʚʦ ʠʟ w ʚʝʢʪʦʨʦʚ )}(Ĕ{ its , ʛʜʝ 2)(Ĕits  - 

ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ )( its  ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ it  ʙʫʜʝʤ ʥʘʟʚʘʪʴ ʩʝʨʠʝʡ ʦʮʝʥʦʢ 

ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ ʜʣʠʥʦʡ w. ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʦʙʲʝʢʪ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ 

(ʜʠʘʧʘʟʦʥʫ ʚʳʩʦʪ) xV  (ʪ. ʝ. ʚʳʰʝ x), ʝʩʣʠ ʩʝʨʠʷ ʦʮʝʥʦʢ ʝʛʦ ʚʳʩʦʪʳ ʪʘʢʦʚʘ, ʯʪʦ xhi >
Ĕ  

ʜʣʷ ʚʩʝʭ wi ,1=  ʠ ʢʣʘʩʩʫ xN  (ʥʠʞʝ x), ʝʩʣʠ ʝʛʦ ʚʳʩʦʪʳ xhi <
Ĕ  ʜʣʷ ʚʩʝʭ wi ,1= .  

ʆʧʠʰʝʤ ʤʦʜʝʣʴ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʣʘʩʩʫ ʚ ʪʝʨʤʠʥʘʭ 

ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʠ [11]. ʈʘʩʩʤʦʪʨʠʤ ʫʯʘʩʪʦʢ ʩʝʪʠ (ʨʠʩʫʥʦʢ 81), ʦʧʨʝʜʝʣʷʶʱʝʡ, 

ʧʨʠʥʘʜʣʝʞʠʪ (B=1) ʠʣʠ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ (B=0) ʦʙʲʝʢʪ ʢʣʘʩʩʫ xV .  

 

. 

. 

. 

(0,1)

(0,1)

(0,1)

(0,1)
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)),(Ĕ( xtsP i

)),(Ĕ( xtsP i

)),(Ĕ( xtsP i

1
Ĕh

2
Ĕh

1-=wP

whĔ

 

 

ʈʠʩʫʥʦʢ 81 - ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʝʪʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʜʠʘʧʘʟʦʥʫ ʚʳʩʦʪ 

  

ɿʜʝʩʴ whhh Ĕ,,Ĕ,Ĕ 21 2  - ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ wttt ,,, 21 2 . ʉʝʨʠʷ ʦʮʝʥʦʢ ʚʳʩʦʪʳ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜʳ ʧʦʨʦʛʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʧʦʨʦʛʦʚ P, ʷʚʣʷʶʱʠʤʠʩʷ ʬʫʥʢʮʠʷʤʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ 

isĔ ʠ x. ɺʳʭʦʜʳ ʧʦʨʦʛʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʫʤʤʠʨʫʶʪʩʷ, ʠ ʩʫʤʤʘ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʧʦʨʦʛʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʦʨʦʛʘ P=w-1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʳʭʦʜʝ ʩʝʪʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʟʥʘʯʝʥʠʝ ɺ=1, ʝʩʣʠ ʚʩʝ w ʟʥʘʯʝʥʠʡ ʦʮʝʥʦʢ ʚʳʩʦʪ ʙʦʣʴʰʝ ʥʝʢʦʪʦʨʳʭ 

ʧʦʨʦʛʦʚ )),(Ĕ( xtsP i . ɸʥʘʣʦʛʠʯʥʘʷ ʩʝʪʴ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴ ʟʘʜʘʯʫ ʦʮʝʥʢʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʣʘʩʩʫ xN , c ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʧʦʨʦʛʦʚʳʡ 

ʵʣʝʤʝʥʪ ʙʫʜʝʪ ʠʤʝʪʴ ʧʦʨʦʛ P=0, ʘ ʥʘ ʚʳʭʦʜʝ ʩʝʪʠ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʟʥʘʯʝʥʠʝ 

ɺ=0, ʝʩʣʠ ʚʩʝ w ʟʥʘʯʝʥʠʡ ʦʮʝʥʦʢ ʚʳʩʦʪ ʤʝʥʴʰʝ ʥʝʢʦʪʦʨʳʭ ʧʦʨʦʛʦʚ )),(Ĕ( xtsP i , ʯʪʦ 
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ʠ ʙʫʜʝʪ ʦʪʦʞʜʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ 

ʢʣʘʩʩʫ xN . ɺ ʜʦʙʘʚʣʝʥʠʝ ʢ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʧʨʘʢʪʠʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 

ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʦʤ: ʝʩʣʠ ʩʝʪʴ ʚʳʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʦʙʲʝʢʪʘ ʢ ʥʝʩʢʦʣʴʢʠʤ ʢʣʘʩʩʘʤ, ʷʚʣʷʶʱʠʭʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ʜʨʫʛ ʜʨʫʛʘ, ʪʦ 

ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʟʢʠʡ ʠʟ ʥʠʭ. 

ʆʙʫʯʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʧʦʨʦʛʦʚ )),(Ĕ( xtsP i , 

ʪʦ ʝʩʪʴ ʚ ʧʦʩʪʨʦʝʥʠʠ ʛʠʧʝʨʧʦʚʝʨʭʥʦʩʪʠ 

0,...),),(,...,,),(( *
)(

2
)(

1
)(

2
)(

1 =+lj
lljj

PaataatP kk  ʜʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ x. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʘ ʦʧʝʨʠʨʫʝʪ ʤʥʦʞʝʩʪʚʦʤ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʫʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʦʜʥʘʢʦ, ʵʪʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʘʧʝʣʣʠʨʫʶʪ ʢ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʦʧʠʩʳʚʘʝʤʦʛʦ ʷʚʣʝʥʠʷ ï ʦʙʳʯʥʦ 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʫʞʝ ʟʘʣʦʞʝʥʘ ʚ ʩʘʤʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʝʪʠ 

(ʨʠʩʫʥʦʢ 81) ʩʧʝʮʠʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʫʯʠʪʳʚʘʶʱʠʡ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ.  

ɿʘʬʠʢʩʠʨʫʝʤ ʪʦʯʢʫ ,...),),(,...,,),((
)(

2
)(

1
)(

2
)(

1
lljj

lj aataat kk , ʠ ʩʯʠʪʘʷ 

ʠʟʚʝʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ 

)()(
k

j
r tx , )()(

k
j tyx , ʧʨʦʠʟʚʝʜʝʤ ʚ ʫʢʘʟʘʥʥʦʡ ʪʦʯʢʝ g ʠʤʠʪʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ 

(50) ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʥʘʩ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ x. ʇʦʣʫʯʠʚ ʪʝʤ ʩʘʤʳʤ ʜʣʷ 

ʢʘʞʜʦʛʦ x ʧʦ g ʟʥʘʯʝʥʠʡ ʦʮʝʥʦʢ ʚʳʩʦʪʳ ihĔ, ʦʧʨʝʜʝʣʷʝʤ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʠ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʚʳʙʦʨʢʠ xih }Ĕ{ : 
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ʛʜʝ )(
Ĕ

kh  - ʟʥʘʯʝʥʠʝ k-ʛʦ ʵʣʝʤʝʥʪʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚʳʙʦʨʢʝ xih }Ĕ{ . ʊʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʢʠ xih }Ĕ{  ʙʣʠʟʢʦ ʢ ʥʦʨʤʘʣʴʥʦʤʫ (ʵʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʘʥʘʣʠʟʦʤ ʛʠʩʪʦʛʨʘʤʤ ʚ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ), ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ]7.0,7.0[Ĕ
)( xxxxk hhh s+s-Í  ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ, ʧʨʠʤʝʨʥʦ, 0.5 ʠ ]2,2[Ĕ
)( xxxxk hhh s+s-Í  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ, 

ʧʨʠʤʝʨʥʦ, 0.99. ʋʢʘʟʘʥʥʳʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʨʦʛʦʚ 

,...),),(,...,,),((
)(

2
)(

1
)(

2
)(

1
lljj

lj aataatP kk . ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤ, ʧʨʠʤʝʤ, ʯʪʦ 

xxhP s+= 2 , ʚ ʪʦʯʢʝ ,...),),(,...,,),((
)(

2
)(

1
)(

2
)(

1
lljj

lj aataat kk  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0.99 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢʣʘʩʩʫ xV , ʘ xxhP s-= 2  - ʝʛʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʣʘʩʩʫ xN . 

 ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʧʦʜʭʦʜʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʦʙʫʯʝʥʠʝ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʝʸ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʠʤʝʥʥʦ: ʧʦʨʦʛʠ )),(Ĕ( xtsP i  ʚʳʯʠʩʣʷʶʪʩʷ (ʧʦ ʤʝʨʝ ʥʘʙʣʶʜʝʥʠʷ 

ʦʙʲʝʢʪʘ) ʚ ʪʦʯʢʘʭ ,...),),(,...,,),((
)(

2
)(

1
)(

2
)(

1
lljj

lj aataat kk , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʝʘʣʴʥʳʤ ʦʮʝʥʢʘʤ ʚʝʢʪʦʨʘ )( its . 

 

4.5 ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ 

ʦʙʲʝʢʪʦʚ 

 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʬʨʘʛʤʝʥʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ: ʚʝʨʦʷʪʥʦʩʪʥʦʡ, ʥʝʯʝʪʢʦʡ ʠ ʥʝʡʨʦʧʦʜʦʙʥʦʡ, ʜʦʦʧʨʝʜʝʣʷʶʱʠʭ 

ʠʩʭʦʜʥʫʶ ʟʘʜʘʯʫ (50). ɺ ʧʝʨʚʦʡ ʤʦʜʝʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ 

ʢʣʘʩʩʫ ʚʦʟʜʫʰʥʳʭ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʯʘʩʪʦʪʦʡ. ɺʦ ʚʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʮʝʥʢʘ ʥʘ 

ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʥʝʯʸʪʢʠʭ ʧʨʘʚʠʣ. ʊʨʝʪʴʷ (ʥʝʡʨʦʧʦʜʦʙʥʘʷ) ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʩ 

ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʮʝʥʠʪʴ ʚʳʩʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʣʘʩʩʫ ʥʘʜʚʦʜʥʳʭ ʠʣʠ ʚʦʟʜʫʰʥʳʭ. 
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4.5.1 ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʦʮʝʥʢʘ çʥʘʜʚʦʜʥʳʡ-ʚʦʟʜʫʰʥʳʡè 

 

ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʣʦʩʴ ʜʣʷ ʩʣʫʯʘʷ ʩʠʩʪʝʤʳ 

ʥʘʙʣʶʜʝʥʠʷ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʨʘʜʘʨʦʚ, ʦʪʩʪʦʷʱʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ 5 ʢʤ ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʳʩʦʪʝ, ʨʘʚʥʦʡ ʚʳʩʦʪʝ ʬʠʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ (15 ʤ). ʂʘʞʜʳʡ 

ʨʘʜʘʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʝʡ )()(
k

j
r tx  ʠ ʘʟʠʤʫʪʦʚ 

)()(
k

j tyx , ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʠʥʪʝʨʚʘʣʘʭ [-6; 6] ʤ ʠ [-

0.1; 0.1]̄  ʠ ʩ ʧʝʨʠʦʜʦʤ ʚʨʘʱʝʥʠʷ ʘʥʪʝʥʥʳ 3ʩ. ɿʘʜʘʯʘ (50) ʨʝʰʘʣʘʩʴ ʜʣʷ ʩʣʫʯʘʷ 

2=J , 1=jN , 1=lN , 0=RN  (ʪʦ ʝʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 3, ʪʘʙʣ. 16); 

ʵʪʘ ʤʦʜʝʣʴ ʜʘʸʪ ʩʘʤʫʶ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʫʩʪʦʡʯʠʚʫʶ ʦʮʝʥʢʫ ʚʳʩʦʪʳ ʠʟ ʚʩʝʭ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ, ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʟʜʝʩʴ ʨʝʟʫʣʴʪʘʪ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ 

ʚʦʟʜʫʰʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʠʣʫʯʰʠʡ ʠʟ ʚʦʟʤʦʞʥʳʭ. ɹʳʣʦ 

ʧʨʠʷʪʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʡ ʦʙʲʝʢʪ ʜʚʠʞʝʪʩʷ ʥʘ ʚʳʩʦʪʝ h ʩʦ ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ ʠʟ 

ʪʦʯʢʠ, ʧʨʦʝʢʮʠʷ ʢʦʪʦʨʦʡ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʝʢʮʠʝʡ ʩʝʨʝʜʠʥʳ 

ʦʪʨʝʟʢʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʨʘʜʘʨʳ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʵʪʦʤʫ ʦʪʨʝʟʢʫ 

(ʨʠʩʫʥʦʢ 82). ʏʠʩʣʦ ʠʟʤʝʨʝʥʠʡ ʦʪ ʢʘʞʜʦʛʦ ʨʘʜʘʨʘ m, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯʠ (50), ʨʘʚʥʦ ʜʝʩʷʪʠ. 
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ʈʠʩʫʥʦʢ 82 - ʄʦʜʝʣʠʨʫʝʤʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ. I, II  ï ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ 

ʩʪʘʥʮʠʠ, III  ï ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ 

 



205 

 

 

 

 

0
0.2
0.4

0.6
0.8
1

0 4000 8000 12000 16000

P

0 4000 8000 12000 16000
0

200
400
600
800
1000

r, M

h, M

0 4000 8000 12000 16000
0

200
400
600
800
1000

h, M

(a)

(ʙ)

(ʚ)

r, M

r, M
 

 

ʈʠʩʫʥʦʢ 83 - ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʦʮʝʥʢʠ 

çʥʘʜʚʦʜʥʳʡ-ʚʦʟʜʫʰʥʳʡè  

 

 ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 83. ʊʘʢ, ʥʘ ʨʠʩʫʥʢʝ 83a 

ʧʦʢʘʟʘʥʳ ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ hĔ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʜʣʷ ʩʣʫʯʘʷ, 

ʢʦʛʜʘ ʝʛʦ ʚʳʩʦʪʘ  ʨʘʚʥʘ  200ʤ, ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʮʝʥʦʢ ʚʳʩʦʪʳ ʬʠʢʪʠʚʥʦʛʦ 

ʦʙʲʝʢʪʘ *Ĕ
ʩʨh  (ʪʦʯʢʠ), ʚʳʯʠʩʣʝʥʥʳʝ ʧʨʠ N = 400; ʪʦ ʞʝ ʩʘʤʦʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

83ʙ ʜʣʷ ʩʣʫʯʘʷ ʚʳʩʦʪʳ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ 400ʤ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʥʠʷ 

ʯʘʩʪʦʪʳ ʚʳʧʘʜʝʥʠʷ 20-ʪʠ ʧʦʩʣʝʜʥʠʭ (ʧʦ ʚʨʝʤʝʥʠ) ʦʮʝʥʦʢ ʚʳʩʦʪʳ hĔ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ (56) ʜʣʷ ʚʳʩʦʪ 15ʤ (ʪʦʯʢʠ), 200ʤ (ʧʫʥʢʪʠʨ) ʠ 400ʤ 

(ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ), ʜʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 83ʚ.  

ʀʟ ʨʠʩʫʥʢʘ 83ʚ ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʦʙʲʝʢʪʘ, ʥʝ ʷʚʣʷʶʱʝʛʦʩʷ ʚʦʟʜʫʰʥʳʤ (h = 15 

ʤ), ʟʥʘʯʝʥʠʷ P ʥʝ ʧʨʝʚʳʰʘʶʪ 0.9, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʫʩʪʘʥʦʚʠʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʨʦʛʦʚʦʛʦ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ. ʆʙʲʝʢʪ, ʜʚʠʞʫʱʠʡʩʷ ʥʘ ʚʳʩʦʪʝ 200ʤ 

(ʚ ʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ), ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ ʚʦʟʜʫʰʥʳʡ ʜʦ 

ʜʘʣʴʥʦʩʪʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 7 ʢʤ, ʘ ʜʚʠʞʫʱʠʡʩʷ ʥʘ ʚʳʩʦʪʝ 400 ʤ ï ʜʦ ʜʘʣʴʥʦʩʪʠ 11 

ʢʤ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʦʮʝʥʢʘʤ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚ ʧ. 4.3.  

ό͊ύ 

ό͋ύ 

ό͍ύ 
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4.5.2 ʅʝʯʸʪʢʘʷ ʦʮʝʥʢʘ çʥʘʜʚʦʜʥʳʡ-ʚʦʟʜʫʰʥʳʡè 

  

ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʳʜʫʱʝʤʫ ʩʣʫʯʘʶ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʉʋɼʉ ʷʚʣʷʶʪʩʷ 

ʜʚʘ ʨʘʜʘʨʘ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʢʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩ 

ʧʝʨʠʦʜʦʤ ʦʙʨʘʱʝʥʠʷ 3ʩ ʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʝʡ )()(
k

j
r tx  ʠ 

ʘʟʠʤʫʪʦʚ )()(
k

j tyx , ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʠʥʪʝʨʚʘʣʘʭ [-6; 

6] ʤ ʠ [-0.1; 0.1]̄. ɿʘʜʘʯʘ (50) ʨʝʰʘʣʘʩʴ ʜʣʷ ʩʣʫʯʘʷ 2=J , 1=jN , 1=lN , 0=RN  

(ʪʦ ʝʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ ʪʠʧʘ 3, ʪʘʙʣʠʮʘ 18). ʂʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʦʪ 

ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 10 ʠ 20 (ʪʦ ʝʩʪʴ ʠʟʤʝʨʝʥʠʷ ʥʘʙʠʨʘʶʪʩʷ ʚ 

ʪʝʯʝʥʠʝ 30 ʩʝʢʫʥʜ ʠ ʦʜʥʦʡ ʤʠʥʫʪʳ). ʅʘʙʣʶʜʘʝʤʳʡ ʦʙʲʝʢʪ ʜʚʠʞʝʪʩʷ ʧʦ ʪʨʘʝʢʪʦʨʠʠ, 

ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 82.  

 ʅʘ ʨʠʩʫʥʢʝ 84 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ ʧʦ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯʠ (50) (ʣʝʚʘʷ ʢʦʣʦʥʢʘ ʨʠʩʫʥʢʦʚ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʮʝʥʢʠ ʝʛʦ ʚʳʩʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ ʨʠʩʫʥʢʘ 78 (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ ʨʠʩʫʥʢʦʚ). ɿʜʝʩʴ r - 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʙʲʝʢʪʘ ʜʦ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʪʘʥʮʠʠ, h - 

ʚʳʩʦʪʘ ʦʙʲʝʢʪʘ, u - ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʜʠʘʧʘʟʦʥʫ ʚʳʩʦʪ 

çʚʦʟʜʫʰʥʳʡè. 

 ɿʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʥʘ ʚʳʩʦʪʝ 100ʤ (ʨʠʩʫʥʢʠ 

84ʘ ʠ 84ʙ), 200ʤ (ʨʠʩʫʥʢʠ 84ʚ ʠ 84ʛ) ʠ 300ʤ (ʨʠʩʫʥʢʠ 84ʜ ʠ 84ʝ). ʇʘʨʘʤʝʪʨʳ 

ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʘʜʘʚʘʣʠʩʴ ʨʘʚʥʳʤʠ 1.0=ha , 20=hc , 5.2=Da , 

4.0=Dc .  ʉʧʣʦʰʥʳʝ ʛʨʘʬʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʣʠʯʝʩʪʚʫ ʠʟʤʝʨʝʥʠʡ 20, ʪʦʯʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʣʠʯʝʩʪʚʫ ʠʟʤʝʨʝʥʠʡ 10. ʀʟ ʨʠʩʫʥʢʘ 84 ʚʠʜʥʦ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, 

ʫʚʝʨʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʥʘ ʚʳʩʦʪʝ 100ʤ ʚʦʟʤʦʞʥʦ 

ʜʦ ʜʘʣʴʥʦʩʪʠ å 2500 ʤ ʧʨʠ 10 ʠʟʤʝʨʝʥʠʷʭ ʠ ʜʦ ʜʘʣʴʥʦʩʪʠ å 6000 ʤ ʧʨʠ 20 

ʠʟʤʝʨʝʥʠʷʭ (ʨʠʩʫʥʦʢ 84ʙ). ɼʣʷ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʥʘ ʚʳʩʦʪʝ 300ʤ, ʚʳʜʝʣʝʥʠʝ 



207 

 

 

 

ʝʛʦ ʢʘʢ ʚʦʟʜʫʰʥʦʛʦ ʚʦʟʤʦʞʥʦ ʜʦ ʜʘʣʴʥʦʩʪʠ å 10 000 ʤ ʧʨʠ 10 ʠʟʤʝʨʝʥʠʷʭ ʠ ʜʦ 

ʜʘʣʴʥʦʩʪʠ å 12 000ʤ ʧʨʠ 20 ʠʟʤʝʨʝʥʠʷʭ (ʨʠʩʫʥʦʢ 84ʝ). 

 

 

ʈʠʩʫʥʦʢ 84 - ʈʝʟʫʣʴʪʘʪ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʪʠʧʘ çʥʘʜʚʦʜʥʳʡ-

ʚʦʟʜʫʰʥʳʡè ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʉʫʛʝʥʦ 

 

 ʅʘ ʨʠʩʫʥʢʝ 85 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ 

(ʣʝʚʘʷ ʢʦʣʦʥʢʘ ʨʠʩʫʥʢʦʚ) ʠ ʦʮʝʥʢʠ ʝʛʦ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʝʡʨʦ-ʥʝʯʝʪʢʦʡ ʩʝʪʴʶ 

ʨʠʩʫʥʢʘ 79 (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ ʨʠʩʫʥʢʦʚ). ʆʙʫʯʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ 

ʩʪʨʘʪʝʛʠʠ 3, ʪʦ ʝʩʪʴ ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʩʪʨʦʡʢʦʡ ʥʘ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ. ʆʙʲʸʤ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 10 000 ʟʥʘʯʝʥʠʡ 

çʚʭʦʜ-ʚʳʭʦʜè, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʪʨʘʝʢʪʦʨʠʷʤ. ʇʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʨʠʥʷʣʠ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ: 11.0=ha , 21.20=hc , 51.2=Da , 43.0=Dc ; ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʟʣʦʚ 

ʯʝʪʚʝʨʪʦʛʦ ʩʣʦʷ ʧʨʠʥʷʣʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 62.01=b , 05.02 -=b , 02.13 =b , 

16.04 =b . ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ 3b  ʙʣʠʟʦʢ ʢ ʝʜʠʥʠʮʝ, ʘ ʦʩʪʘʣʴʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʯʝʪʚʸʨʪʦʛʦ ʩʣʦʷ ʙʣʠʟʢʠ ʢ ʥʫʣʶ (ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʦʛʨʝʰʥʦʩʪʠ 

ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʳ).  

ό͊ύ ό͋ύ 

ό͍ύ 
ό͎ύ 

ό͒ύ 
ό͔ύ 
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ʈʠʩʫʥʦʢ 85 - ʈʝʟʫʣʴʪʘʪ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʪʠʧʘ çʥʘʜʚʦʜʥʳʡ-

ʚʦʟʜʫʰʥʳʡè ʥʝʡʨʦ-ʥʝʯʸʪʢʦʡ ʩʝʪʴʶ 

 

ʊʘʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʟʣʦʚ ʯʝʪʚʸʨʪʦʛʦ ʩʣʦʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʧʨʘʚʠʣ ʪʘʙʣʠʮʳ 18, ʘ, ʪʘʢʞʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʦʱʝʥʠʷ ʩʝʪʠ ʨʠʩʫʥʢʘ 79 ʟʘ 

ʩʯʸʪ ʠʩʢʣʶʯʝʥʠʷ ʯʝʪʚʸʨʪʦʛʦ ʩʣʦʷ ʠ ʧʝʨʝʭʦʜʘ ʢ ʩʪʨʘʪʝʛʠʠ ʦʙʫʯʝʥʠʷ 2, ʢʦʛʜʘ 

ʥʘʩʪʨʦʡʢʦʡ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʦʩʪʘʥʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʪʦʨʦʛʦ ʩʣʦʷ.   

ɿʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʥʘ ʚʳʩʦʪʝ 100 ʤ (ʨʠʩʫʥʢʠ 

85ʘ ʠ 85ʙ) ʠ 200 ʤ (ʨʠʩʫʥʢʠ 85ʚ ʠ 85ʛ). ʉʧʣʦʰʥʳʝ ʛʨʘʬʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʢʦʣʠʯʝʩʪʚʫ ʠʟʤʝʨʝʥʠʡ 20, ʪʦʯʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʣʠʯʝʩʪʚʫ ʠʟʤʝʨʝʥʠʡ 10. ʀʟ 

ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʫʚʝʨʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʜʚʠʞʫʱʝʛʦʩʷ ʥʘ ʚʳʩʦʪʝ 100ʤ ʚʦʟʤʦʞʥʦ ʜʦ ʜʘʣʴʥʦʩʪʠ å 3000 ʤ ʧʨʠ 10 ʠ ʜʦ 

ʜʘʣʴʥʦʩʪʠ å 7000 ʤ ʧʨʠ 20 (ʨʠʩʫʥʦʢ 85ʙ). ɼʣʷ ʦʙʲʝʢʪʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʥʘ ʚʳʩʦʪʝ 200 

ʤ, ʚʳʜʝʣʝʥʠʝ ʝʛʦ ʢʘʢ ʚʦʟʜʫʰʥʦʛʦ ʚʦʟʤʦʞʥʦ ʜʦ ʜʘʣʴʥʦʩʪʠ å 9 000 ʤ ʧʨʠ 10 ʠ ʜʦ 

ʜʘʣʴʥʦʩʪʠ å 12 000 ʤ ʧʨʠ 20 (ʨʠʩʫʥʢʝ 85ʛ). ʊʘʢʠʝ ʜʘʣʴʥʦʩʪʠ (ʧʦ ʩʫʪʠ - ʛʨʘʥʠʮʳ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝʪʦʜʘ ʥʝʯʸʪʢʦʡ ʦʮʝʥʢʠ çʥʘʜʚʦʜʥʳʡ-ʚʦʟʜʫʰʥʳʡè) ʚʧʦʣʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʤʝʨʘʤ ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʘʢʚʘʪʦʨʠʷʭ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʝʣʝʢʮʠʠ ʚʦʟʜʫʰʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʩʫʜʦʚʦʜʠʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʠ.  
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4.5.3 ʅʝʡʨʦʧʦʜʦʙʥʘʷ ʦʮʝʥʢʘ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

  

ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʣʦʩʴ ʜʣʷ ʤʦʜʝʣʝʡ ʪʠʧʘ 1, 3, 4 ʠ 5 

ʪʘʙʣʠʮʳ 18.  ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʝʡ )()(
k

j
r tx  ʠ 

ʘʟʠʤʫʪʦʚ )()(
k

j tyx , ʙʳʣʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʠʥʪʝʨʚʘʣʘʭ [-

6; 6]ʤ ʠ [-0.1; 0.1]̄. ʇʝʨʠʦʜ ʧʦʩʪʫʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣ ʚʳʙʨʘʥ ʨʘʚʥʳʤ 3ʩ. 

ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʙʳʣʘ ʟʘʜʘʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 20ʤ/ʩ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ ʩʪʘʥʮʠʶ (ʤʦʜʝʣʴ ʪʠʧʘ 

1) ʠʣʠ ʥʘ ʮʝʥʪʨ ʩʠʩʪʝʤʳ ʩʪʘʥʮʠʡ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 82 (ʤʦʜʝʣʠ ʪʠʧʘ 3, 4 ʠ 5). ʏʠʩʣʦ 

ʠʟʤʝʨʝʥʠʡ ʦʪ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʮʝʥʢʝ, ʨʘʚʥʦ 100 ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 

1 ʠ 10 ʜʣʷ ʤʦʜʝʣʝʡ ʪʠʧʘ 3, 4 ʠ 5.  

ʅʘ ʨʠʩʫʥʢʘʭ 86, 87 ʠ 88 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʩʝʪʠ ʨʠʩʫʥʢʘ 81 

(ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʨʦʛʦʚ )),(Ĕ( xtsP i ) ʜʣʷ ʤʦʜʝʣʝʡ ʪʠʧʘ 1, 3 ʠ 4 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ ʩʝʪʠ ʜʣʷ ʤʦʜʝʣʠ 5 ʧʨʘʢʪʠʯʝʩʢʠ ʘʥʘʣʦʛʠʯʝʥ 

ʨʝʟʫʣʴʪʘʪʫ ʜʣʷ ʤʦʜʝʣʠ 3). ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ g=500 ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ (50) ʜʣʷ 500=x ʤ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ),  300=x ʤ (ʰʪʨʠʭʧʫʥʢʪʠʨ) ʠ 

15=x ʤ (ʪʦʯʢʠ). ɺʳʩʦʪʫ 15 ʤʝʪʨʦʚ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʚʳʩʦʪʦʡ 

ʜʣʷ ʥʘʜʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʢʣʘʩʩʫ 15V  ʙʫʜʝʪ 

ʦʟʥʘʯʘʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʙʲʝʢʪʘ ʢʘʢ ʚʦʟʜʫʰʥʦʛʦ.  

ʅʘ ʨʠʩʫʥʢʘʭ 86ʘ ʠ 86ʙ ʧʦʢʘʟʘʥʳ ʦʧʨʝʜʝʣʸʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 1 

(ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ) ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʣʷ ʚʳʙʦʨʢʠ xih }Ĕ{  ʧʨʠ 

Íx )()(
k

j
r t [-6; 6]ʤ, Íxy )()(

k
j t [-0.1; 0.1]̄  (86a) ʠ ʧʨʠ Íx )()(

k
j

r t [-12; 12]ʤ, Íxy )()(
k

j t [-

0.2; 0.2]̄  (86ʙ); ʥʘ ʨʠʩʫʥʢʘʭ 86ʚ ʠ 86ʛ ï ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʫʢʘʟʘʥʥʦʡ ʚʳʙʦʨʢʠ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ. ʈʠʩʫʥʢʠ 86ʜ ʠ 86ʝ ʠʣʣʶʩʪʨʠʨʫʶʪ 

ʧʦʨʦʞʜʘʝʤʳʡ ʵʪʠʤʠ ʦʮʝʥʢʘʤʠ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʛʦʚ )),(Ĕ( xtsP i  ʜʣʷ 

ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 0.99 (2ů). ɺʠʜʥʦ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ ʨʘʟʜʝʣʝʥʠʝ ʧʦ ʢʨʠʪʝʨʠʶ çʚʳʰʝ-ʥʠʞʝè ʮʝʣʝʡ, ʜʚʠʞʫʱʠʭʩʷ 

ʥʘ ʚʳʩʦʪʘʭ 300ʤ (ʰʪʨʠʭʧʫʥʢʪʠʨ) ʠ 500ʤ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ʛʨʘʬʠʢʦʚ), ʚʦʟʤʦʞʥʦ 
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ʧʨʠ ʧʨʠʥʷʪʦʤ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʦ ʜʘʣʴʥʦʩʪʠ å 3500ʤ, ʘ ʚʳʜʝʣʝʥʠʝ ʮʝʣʠ ʥʘ 

ʚʳʩʦʪʝ 300ʤ ʢʘʢ ʚʦʟʜʫʰʥʦʡ ʚʦʟʤʦʞʥʦ ʜʦ ʜʘʣʴʥʦʩʪʠ å 1700ʤ (ʨʠʩʫʥʦʢ 86ʜ).  ʇʨʠ 

ʙʦʣʴʰʠʭ ʦʰʠʙʢʘʭ ʨʝʟʫʣʴʪʘʪ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝʩʢʦʣʴʢʦ ʫʭʫʜʰʘʝʪʩʷ (ʨʠʩʫʥʦʢ 86ʝ). 

 

 

ʈʠʩʫʥʦʢ 86 - ʈʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ ʩʝʪʠ ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 1, ʪʘʙʣʠʮʘ 18 

 

ʇʝʨʝʡʜʸʤ ʢ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʤʫ ʥʘʙʣʶʜʝʥʠʶ. ʅʘ ʨʠʩʫʥʢʝ 87 ʧʦʢʘʟʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʣʷ ʚʳʙʦʨʢʠ xih }Ĕ{  (ʨʠʩʫʥʢʠ 87ʘ ʠ 87ʙ), 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʨʠʩʫʥʢʠ 87ʚ ʠ 87ʛ) ʠ 

ʟʥʘʯʝʥʠʡ ʧʦʨʦʛʦʚ )),(Ĕ( xtsP i  ʜʣʷ ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 0.99 (2ů) ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 3. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ Íx )()(
k

j
r t [-6; 6]ʤ, Íxy )()(

k
j t [-0.1; 0.1]̄  

(ʣʝʚʘʷ ʢʦʣʦʥʢʘ ʛʨʘʬʠʢʦʚ) ʠ ʧʨʠ Íx )()(
k

j
r t [-12; 12]ʤ, Íxy )()(

k
j t [-0.2; 0.2]̄  (ʧʨʘʚʘʷ 

ό͊ύ ό͋ύ 

ό͍ύ ό͎ύ 

ό͒ύ ό͔ύ 
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ʢʦʣʦʥʢʘ ʛʨʘʬʠʢʦʚ). ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ 

ʨʘʟʜʝʣʝʥʠʝ ʧʦ ʢʨʠʪʝʨʠʶ çʚʳʰʝ-ʥʠʞʝè ʮʝʣʝʡ, ʜʚʠʞʫʱʠʭʩʷ ʥʘ ʚʳʩʦʪʘʭ 300ʤ 

(ʰʪʨʠʭʧʫʥʢʪʠʨ) ʠ 500ʤ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ʛʨʘʬʠʢʦʚ), ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʨʠʥʷʪʦʤ 

ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʦ ʜʘʣʴʥʦʩʪʠ å 19000ʤ, ʘ ʚʳʜʝʣʝʥʠʝ ʮʝʣʠ ʥʘ ʚʳʩʦʪʝ 300ʤ ʢʘʢ 

ʚʦʟʜʫʰʥʦʡ ʚʦʟʤʦʞʥʦ ʜʦ ʜʘʣʴʥʦʩʪʠ å 9700ʤ (ʨʠʩʫʥʦʢ 87ʜ).  ʇʨʠ ʙʦʣʴʰʠʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʰʠʙʢʘʭ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝʩʢʦʣʴʢʦ ʭʫʞʝ (ʨʠʩʫʥʦʢ 

87ʝ). 

 

 

 

ʈʠʩʫʥʦʢ 87 - ʈʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ ʩʝʪʠ ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 3, ʪʘʙʣʠʮʘ 18 

  

ʅʘ ʨʠʩʫʥʢʝ 88 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʩʝʪʠ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʜʣʷ 

ʤʦʜʝʣʠ ʪʠʧʘ 4. ɺʠʜʥʦ, ʯʪʦ ʚ ʩʠʣʫ ʤʝʥʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʰʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʜʘʯʠ ʦʮʝʥʠʚʘʥʠʷ (ʩʤ. ʧ. 4.3) ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ 

ό͊ύ ό͋ύ 

ό͍ύ ό͎ύ 

ό͒ύ ό͔ύ 
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ʩʝʪʠ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ )),(Ĕ( xtsP i  ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʭʫʞʝ, ʯʝʤ ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 3. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʝʥʴʰʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʰʠʙʢʘʭ ʜʘʣʴʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʮʝʣʠ, 

ʜʚʠʞʫʱʝʡʩʷ ʥʘ ʚʳʩʦʪʝ 500ʤ ʢʘʢ ʚʦʟʜʫʰʥʦʡ, ʩʦʩʪʘʚʣʷʝʪ å10300ʤ, ʘ ʧʨʠ ʚʳʩʦʪʝ ʮʝʣʠ 

300ʤ ʵʪʘ ʜʘʣʴʥʦʩʪʴ ʨʘʚʥʘ å8500ʤ.  

 

 

ʈʠʩʫʥʦʢ 88 - ʈʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ ʩʝʪʠ ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 4, ʪʘʙʣʠʮʘ 18 

 

ʇʝʨʝʡʜʸʤ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʣʛʦʨʠʪʤʘ 

ʦʮʝʥʢʠ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ ʤʦʜʝʣʝʡ (1, 3, 4 ʠ 5) ʦʙʫʯʝʥʠʝ ʩʝʪʠ (ʨʠʩʫʥʦʢ 81) ʧʨʦʚʦʜʠʣʦʩʴ 

ʜʣʷ ʢʣʘʩʩʦʚ xV  ʠ xN  ʧʨʠ 15=x ʤ, 100=x ʤ, 200=x ʤ, é, 1000=x ʤ ʥʘ g=500 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʷʭ ʟʘʜʘʯʠ (50). ɼʣʠʥʘ ʩʝʨʠʠ ʦʮʝʥʦʢ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʚʭʦʜ 

ʩʝʪʠ ʨʘʚʥʘ w=10. ʄʦʜʝʣʠʨʫʝʤʦʝ ʜʚʠʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ï ʪʘʢʦʝ ʞʝ, ʢʘʢ ʠ ʨʘʥʝʝ: 

ό͔ύ 

ό͊ύ ό͋ύ 

ό͍ύ ό͎ύ 

ό͒ύ 
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ʧʨʷʤʦʣʠʥʝʡʥʦʝ, ʨʘʚʥʦʤʝʨʥʦʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 20ʤ/ʩ, ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʪʝ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ ʩʪʘʥʮʠʶ (ʧʨʠ ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ) ʠʣʠ ʥʘ ʮʝʥʪʨ 

ʩʠʩʪʝʤʳ ʩʪʘʥʮʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 89 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʠʚʘʥʠʷ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʝʪʠ ʨʠʩʫʥʢʘ 81.  

 

 

 

ʈʠʩʫʥʦʢ 89 - ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʙʲʝʢʪʘ 

ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 1, ʪʘʙʣʠʮʘ 18 

 

ʇʨʠ Íx )()(
k

j
r t [-6; 6]ʤ, Íxy )()(

k
j t [-0.1; 0.1]̄  (ʣʝʚʘʷ ʢʦʣʦʥʢʘ ʛʨʘʬʠʢʦʚ) ʠ ʧʨʠ 

Íx )()(
k

j
r t [-12; 12]ʤ, Íxy )()(

k
j t [-0.2; 0.2]̄  (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ ʛʨʘʬʠʢʦʚ) ʜʣʷ ʤʦʜʝʣʠ 

ʪʠʧʘ 1 (ʦʜʥʦʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ). ʇʨʠ ʵʪʦʤ ʜʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʚʳʩʦʪʘʭ 15ʤ (ʤʦʨʩʢʦʡ ʦʙʲʝʢʪ, ʜʚʘ ʚʝʨʭʥʠʭ ʨʠʩʫʥʢʘ) ʠ 500ʤ (ʜʚʘ ʥʠʞʥʠʭ ʨʠʩʫʥʢʘ). 

ɺʠʜʥʦ, ʯʪʦ ʜʣʷ ʥʘʜʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʘʣʛʦʨʠʪʤ ʦʮʝʥʠʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʭʦʜʠʪʩʷ, 

ʯʪʦ ʥʝ ʜʘʸʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʝʛʦ ʚʳʩʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ (ʨʠʩʫʥʢʠ 89ʘ, 89ʙ), ʜʣʷ 

ʚʦʟʜʫʰʥʦʛʦ ʦʙʲʝʢʪʘ ʪʘʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʝʥʴʰʠʭ 

ʦʰʠʙʢʘʭ ʠʟʤʝʨʝʥʠʡ ʚʳʚʦʜ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʢʣʘʩʩʫ ʚʦʟʜʫʰʥʳʭ  15V  

ό͊ύ ό͋ύ 

ό͍ύ ό͎ύ 
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ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʦ ʜʘʣʴʥʦʩʪʠ å 4500ʤ, ʘ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʚʳʩʦʪʥʦʤʫ ʜʠʘʧʘʟʦʥʫ 

400ʤ < h < 600ʤ ʜʦ ʜʘʣʴʥʦʩʪʠ å 3000ʤ (ʨʠʩʫʥʢʠ 89ʚ). 

ɼʚʫʭʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʜʘʸʪ, ʝʩʪʝʩʪʚʝʥʥʦ, ʙʦʣʝʝ ʦʧʪʠʤʠʩʪʠʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ (ʨʠʩʫʥʢʠ 90 ʠ 91). 

 

 

 

ʈʠʩʫʥʦʢ 90 - ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʙʲʝʢʪʘ 

ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 3, ʪʘʙʣʠʮʘ 18 

 

ʅʘ ʨʠʩʫʥʢʝ 90 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʠʚʘʥʠʷ ʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʝʪʠ ʨʠʩʫʥʢʘ 81 ʧʨʠ Íx )()(
k

j
r t [-6; 

6]ʤ, Íxy )()(
k

j t [-0.1; 0.1]̄  (ʣʝʚʘʷ ʢʦʣʦʥʢʘ ʛʨʘʬʠʢʦʚ) ʠ ʧʨʠ Íx )()(
k

j
r t [-12; 12]ʤ, 

Íxy )()(
k

j t [-0.2; 0.2]̄  (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ ʛʨʘʬʠʢʦʚ) ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 3 

(ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ). ɼʚʠʞʝʥʠʝ ʦʙʲʝʢʪʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʳʩʦʪʘʭ 15ʤ 

(ʤʦʨʩʢʦʡ ʦʙʲʝʢʪ, ʜʚʘ ʚʝʨʭʥʠʭ ʨʠʩʫʥʢʘ) ʠ 500ʤ (ʜʚʘ ʥʠʞʥʠʭ ʨʠʩʫʥʢʘ). ɺʠʜʥʦ, ʯʪʦ 

ʧʨʠ ʜʚʫʭʧʦʟʠʮʠʦʥʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʢʘʢ ʜʣʷ ʚʦʟʜʫʰʥʳʭ, ʪʘʢ ʠ ʜʣʷ 

ʤʦʨʩʢʠʭ ʮʝʣʝʡ.  

ό͊ύ ό͋ύ 

ό͍ύ 
ό͎ύ 
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ʈʠʩʫʥʦʢ 91 - ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʙʲʝʢʪʘ 

ʜʣʷ ʤʦʜʝʣʠ ʪʠʧʘ 4, ʪʘʙʣʠʮʘ 18 

   

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʝʥʴʰʠʭ ʦʰʠʙʢʘʭ ʠʟʤʝʨʝʥʠʡ ʤʦʨʩʢʠʝ ʦʙʲʝʢʪʳ, 

ʜʚʠʞʫʱʠʝʩʷ ʥʘ ʜʘʣʴʥʦʩʪʠ 10 000ʤ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ (ʠʩʢʣʶʯʘʷ ʩʣʫʯʘʡʥʳʝ 

ʚʳʙʨʦʩʳ) ʦʪʥʝʩʪʠ ʢ ʢʣʘʩʩʫ çʥʠʞʝ 300ʤè (ʨʠʩʫʥʦʢ 90ʘ), ʘ ʦʙʲʝʢʪʳ, ʜʚʠʞʫʱʠʝʩʷ ʥʘ 

ʚʳʩʦʪʝ 500ʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʚʳʩʦʪʥʦʤʫ ʜʠʘʧʘʟʦʥʫ 400ʤ < h < 600ʤ ʜʦ ʜʘʣʴʥʦʩʪʠ 

å 10 000ʤ (ʨʠʩʫʥʦʢ 90ʚ). 

ʅʝʩʢʦʣʴʢʦ ʭʫʞʝ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʝʜʸʪ ʩʝʙʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ 

ʤʦʜʝʣʴ ʪʠʧʘ 4 (ʨʠʩʫʥʦʢ 91). ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʪʝʭ ʞʝ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʠ ʠʟʤʝʨʝʥʠʡ, ʯʪʦ ʠ ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʝʥʴʰʠʭ ʦʰʠʙʢʘʭ ʠʟʤʝʨʝʥʠʡ ʥʘʜʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʥʘʙʣʶʜʘʝʤʳʝ ʥʘ 

ʜʘʣʴʥʦʩʪʠ 10000ʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʣʘʩʩʫ çʥʠʞʝ 500ʤè (ʨʠʩʫʥʦʢ 91ʘ), ʘ ʦʙʲʝʢʪʳ, 

ʜʚʠʞʫʱʠʝʩʷ ʥʘ ʚʳʩʦʪʝ 500ʤ, ʦʪʥʝʩʪʠ ʢ ʚʳʩʦʪʥʦʤʫ ʜʠʘʧʘʟʦʥʫ 400ʤ < h < 600ʤ ʜʦ 

ʜʘʣʴʥʦʩʪʠ å 7000ʤ (ʨʠʩʫʥʦʢ91ʚ).  ɺʳʚʦʜ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʢ ʢʣʘʩʩʫ 

ʚʦʟʜʫʰʥʳʭ ʧʨʠ ʤʝʥʴʰʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʷʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʦ 

ʜʘʣʴʥʦʩʪʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, 12000ʤ (ʨʠʩʫʥʦʢ 91ʚ).   

ό͊ύ ό͋ύ 

ό͍ύ 
ό͎ύ 
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 ʆ ʨʝʟʫʣʴʪʘʪʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʣʷ 

ʤʦʜʝʣʠ ʪʠʧʘ 5 ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʮʝʣʦʤ ʦʥʠ ʠʜʝʥʪʠʯʥʳ ʨʝʟʫʣʴʪʘʪʘʤ ʜʣʷ ʤʦʜʝʣʠ 

ʪʠʧʘ 3. ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʪʨʸʭ- ʠ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʪʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʧʦʯʪʠ 

ʠʜʝʥʪʠʯʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʜʣʷ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʷ ʠʟ ʜʚʫʭ 

ʩʪʘʥʮʠʡ.  

ɺ ʮʝʣʦʤ ʧʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʸʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʥʝʡʨʦʩʪʨʫʢʪʫʨʘʤʠ ʨʘʩʰʠʨʝʥʥʦʡ ʟʘʜʘʯʠ (50) ʠ ʦ ʝʸ ʢʘʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ, ʪʘʢ ʠ 

ʧʨʦʮʝʜʫʨʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ ʚ ʪʘʢʦʤ ʘʩʧʝʢʪʝ.  

 

4.6 ʂʨʘʪʢʠʝ ʠʪʦʛʠ ʛʣʘʚʳ 4 

 

ʏʝʪʚʝʨʪʘʷ ʛʣʘʚʘ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʪʝʦʨʝʪʠʢʦ-

ʯʠʩʣʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʪʨʸʭʤʝʨʥʦʤ ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ 

ʫʩʣʦʚʠʷʭ ʦʜʥʦ- ʠʣʠ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʛʦ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

(ʠʟʤʝʨʝʥʠʡ ʥʘʢʣʦʥʥʦʡ ʜʘʣʴʥʦʩʪʠ ʠ ʘʟʠʤʫʪʘ). 

ʈʘʟʨʝʰʠʤʦʩʪʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʚʫʭ ʧʦʥʷʪʠʡ: ʦʙʱʝʩʠʩʪʝʤʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ ʠʣʠ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʧʦ 

ʂʘʣʤʘʥʫ, ʨʘʟʨʝʰʠʤʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʝʯʥʦʡ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

(ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʚ ʕɺʄ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ). 

ɺ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʣʘʭ ʠ 

ʤʦʤʝʥʪʘʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʘʙʣʶʜʘʝʤʳʡ ʦʙʲʝʢʪ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʝʛʦ 

ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʥʘʙʣʶʜʝʥʠʷ, ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʥʷʪʦ ʵʚʦʣʶʮʠʶ 

ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ ʦʧʠʩʳʚʘʪʴ ʧʨʦʩʪʝʡʰʠʤʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ. ɺ 

ʨʘʤʢʘʭ ɻ ʪʦʡ ʪʨʘʜʠʮʠʠ ʬʦʨʤʘʣʠʟʫʝʪʩʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚ ʨʘʙʦʪʝ ʟʘʜʘʯʘ, ʧʨʠʯʸʤ ʩ 

ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʘʩʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ ʠʭ ʜʚʠʞʝʥʠʷ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʦʣʠʥʦʤʘʤʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ. ʋʢʘʟʘʥʥʳʝ ʤʦʜʝʣʴʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʚʦʜʷʪ ʢ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʚ 
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ʚʠʜʝ ʩʠʩʪʝʤʳ çʩʦʩʪʦʷʥʠʝ-ʠʟʤʝʨʝʥʠʝè ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʩ ʮʝʣʴʶ 

ʩʫʞʝʥʠʷ ʢʣʘʩʩʘ ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʦʧʦʨʥʳʭ ʨʝʰʝʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʝʸ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʚ ʩʬʝʨʠʯʝʩʢʦʡ (ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ) ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʩʫʞʝʥʠʝ ʢʣʘʩʩʘ ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʨʝʰʝʥʠʡ, ʦʯʝʚʠʜʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʠʜʝʠ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʧʨʠ ʝʸ ʦʙʩʫʞʜʝʥʠʠ ʟʘʪʨʘʛʠʚʘʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʩʪʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, ʥʦ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ, ʷʚʣʷʶʱʠʡʩʷ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ ʩʪʦʨʦʥʦʡ ʵʪʦʡ ʠʜʝʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʚ ʪʨʸʭʤʝʨʥʦʤ ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʚʦʜʠʪ ʝʸ (ʟʘʜʘʯʠ) ʢʦʥʝʯʥʦʤʝʨʥʘʷ ʤʦʜʝʣʴʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ (ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ). ɺ ʨʘʤʢʘʭ 

ʘʥʘʣʠʟʘ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ ʧʨʠ ʢʦʥʝʯʥʦʡ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʘʧʨʠʦʨʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʣʘʩʪʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʰʝʥʠʷ, 

ʷʚʣʷʶʱʠʭʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʣʠʷʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ. ʋʢʘʟʘʥʥʳʡ 

ʧʦʜʭʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʧʝʣʣʷʮʠʠ ʢ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤ ʄʅʂ ʫʨʘʚʥʝʥʠʷʤ ʠ ʠʭ 

ʩʪʘʪʠʩʪʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʊʝ ʞʝ ʄʅʂ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʧʦʩʪʨʦʠʪʴ ʦʙʣʘʩʪʠ ʧʨʦʮʝʜʫʨʥʦʡ ʨʘʟʨʝʰʠʤʦʩʪʠ ʟʘʜʘʯʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʝʯʥʦʡ ʜʣʠʥʳ 

ʨʘʟʨʷʜʥʦʡ ʩʝʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ. 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʟʘʜʘʯʝ ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʢʣʘʩʩʝ ʟʘʜʘʯ ʥʘʙʣʶʜʝʥʠʷ ʚʦʦʙʱʝ, ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʦʙʣʝʤʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʣʫʯʘʡʥʳʭ 

ʥʝʤʦʜʝʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʯʠ ʠ ʩʣʫʯʘʡʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʳʙʨʘʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ - ʤʝʪʦʜ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ - ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 

ʢ ʪʦʯʥʦʩʪʠ ʟʘʜʘʥʠʷ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʠʟʤʝʨʝʥʠʡ. ʂʘʯʝʩʪʚʦ ʨʝʰʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ 

ʧʦʯʪʠ ʥʝ ʩʥʠʞʘʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʰʫʤʦʚ ʚ 3-5 ʨʘʟ, ʟʘʤʝʪʥʳʡ ʵʬʬʝʢʪ 

ʥʘʩʪʫʧʘʝʪ ʣʠʰʴ ʧʨʠ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʦʪ 
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ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ, ʯʪʦ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʘʢʪʠʢʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʤʝʱʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʰʫʤʦʚ, ʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ, ʩʦʠʟʤʝʨʠʤʳʤʠ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ 

ʦʙʲʝʢʪʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʚʣʠʷʥʠʝ ʥʝ ʩʫʱʝʩʪʚʝʥʥʳʤ. ʕʪʠ ʩʠʪʫʘʮʠʠ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʨʦʠʛʨʳʚʘʣʠʩʴ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʛʣʷʜʥʦ, ʢʨʘʪʢʦ ʠ 

ʩʦʚʦʢʫʧʥʦ ʦʪʨʘʞʘʶʱʠʝ ʨʷʜ ʩʚʦʡʩʪʚ ʤʦʜʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ (50) ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʢʘʢ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʴʥʳʭ 

ʉʋɼʉ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 21. 

ɺ ʛʣʘʚʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʝʯʥʦʩʪʠ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʘʤʘ ʧʦ ʩʝʙʝ ʦʮʝʥʢʘ ʚʳʩʦʪʳ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʝ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʨʝʥʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʝʛʦ ʢʘʢ ʚʦʟʜʫʰʥʳʡ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʣʦʚʳʩʦʪʥʳʡ ʫʜʘʣʸʥʥʳʡ ʦʙʲʝʢʪ. ʇʦʵʪʦʤʫ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʉʋɼʉ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʴ ʢʦʥʝʯʥʦʤʝʨʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʥʘʙʣʶʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ 

çʧʦʜ ʥʝʸè ʤʦʜʝʣʷʤʠ: ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʴʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʚ ʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ, ʥʝʯʝʪʢʠʤʠ ʠ ʥʝʡʨʦʥʝʯʝʪʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʥʝʡʨʦʧʦʜʦʙʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ.  

ʇʦʩʣʝʜʥʠʝ ʜʚʝ ʤʦʜʝʣʠ ʘʧʝʣʣʠʨʫʶʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢ ʠʜʝʷʤ ʦʙʫʯʝʥʠʷ. 

ʋʢʘʟʘʥʥʳʝ ʜʦʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʝʨʝʡʪʠ ʦʪ ʦʮʝʥʢʠ ʚʳʩʦʪʳ 

ʦʙʲʝʢʪʘ ʚ ʠʩʭʦʜʥʦʡ ʟʘʜʘʯʝ ʢ ʦʮʝʥʢʝ ʝʛʦ ʚʳʩʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʛʦʨʠʟʦʥʪʘ), ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʢ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ (ʩʝʣʝʢʮʠʠ) ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʨʩʢʠʭ ʩʫʜʦʚ 

ʪʘʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʛʝʥʝʨʘʮʠʠ ʣʦʞʥʳʭ ʪʨʝʚʦʛ, ʢʦʛʜʘ 

ʚʦʟʜʫʰʥʳʝ ʦʙʲʝʢʪʳ ʦʰʠʙʦʯʥʦ ʧʨʠʥʠʤʘʶʪʩʷ ʟʘ ʤʦʨʩʢʠʝ. 
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ʊʘʙʣʠʮʘ 21 - ʅʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʟʘʜʘʯʠ (50)  

 

ʊʠʧ ʤʦʜʝʣʠ 1 3 4 5 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 
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ʆʙʣʘʩʪʴ 

ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʝʰʝʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ 

çʚʳʩʦʪʘ-

ʜʘʣʴʥʦʩʪʴè 

 

 

h/ɟ > 0.05 

 

 

h/ɟ > 0.02 

 

 

h/ɟ > 0.025 

 

 

h/ɟ > 0.02 

ʇʦʛʨʝʰʥʦʩʪʴ 

ʦʮʝʥʢʠ ʚʳʩʦʪʳ 

ʧʨʠ ʚʳʩʦʪʝ 500ʤ, 

ʜʘʣʴʥʦʩʪʠ 10ʢʤ ʠ 

ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʘ 

20ʤ/ʩ 

 

 

400ʤ 

 

 

70ʤ 

 

 

100-150ʤ 

 

 

70ʤ 

ʇʦʛʨʝʰʥʦʩʪʴ 

ʦʮʝʥʢʠ ʤʝʩʪʘ ʧʨʠ 

ʚʳʩʦʪʝ 500ʤ, 

ʜʘʣʴʥʦʩʪʠ 10ʢʤ ʠ 

ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʘ 

20ʤ/ʩ 

 

 

30ʤ 

 

 

5ʤ 

 

 

5ʤ 

 

 

5ʤ 

ʇʦʛʨʝʰʥʦʩʪʴ 

ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ 

ʧʨʠ ʚʳʩʦʪʝ 500ʤ, 

ʜʘʣʴʥʦʩʪʠ 10ʢʤ ʠ 

ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʘ 

20ʤ/ʩ 

 

 

0.1ʤ/ʩ 

 

 

0.25ʤ/ʩ 

 

 

0.5ʤ/ʩ 

 

 

1ʤ/ʩ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ 

ʚʦʟʜʫʰʥʳʭ 

ʮʝʣʝʡ ʧʨʠ ʚʳʩʦʪʝ 

500ʤ, ʩʢʦʨʦʩʪʠ 

20ʤ/ʩ, ʜʦ 

ʜʘʣʴʥʦʩʪʠ 

 

 

4.8ʢʤ 

 

 

27ʢʤ 

 

 

12ʢʤ 

 

 

27ʢʤ 

ʈʘʙʦʪʘ ʧʦ 

ʤʘʥʝʚʨʠʨʫʶʱʠʤ 

ʮʝʣʷʤ 

 

- 

 

+ 

 

+ 

 

+ 

 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʛʣʘʚʝ 4, ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

ʩʪʘʪʴʷʭ [28, 46, 47, 49, 54, 58, 78, 81, 189], ʦʪʨʘʞʝʥʳ ʚ ʧʘʪʝʥʪʝ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ [86]. 
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ɻʣʘʚʘ 5. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʋɼʉ ʢʘʢ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

 

5.1 ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʉʋɼʉ 

 

ʆʙʨʘʪʠʤʩʷ ʢ ʦʙʩʫʞʜʝʥʠʶ ʚʦʧʨʦʩʦʚ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʤʦʜʝʣʴʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʟʘʜʘʯ 

ʚ ʨʝʘʣʴʥʳʭ ʉʋɼʉ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʉʋɼʉ ʩʪʨʦʠʪʩʷ ʥʘ ʙʘʟʝ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʈʃʉ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ, ʪʦ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʩʤ. ʧ. 1.3): 

¶ ʇʦʣʫʯʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ çʚʚʝʜʝʥʠʝè ʝʸ ʚ ʧʘʤʷʪʴ ʕɺʄ ʩ 

ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ (ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ); 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʦʙʥʘʨʫʞʝʥʠʷ, ʟʘʭʚʘʪʘ, ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʮʝʣʝʡ ʠ ʦʮʝʥʢʠ ʥʫʞʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʚʪʦʨʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ); 

¶ ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʨʝʩʩʠʠ ʠʥʬʦʨʤʘʮʠʠ (ʢʘʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʨʠʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ), ʦʧʪʠʤʠʟʘʮʠʠ ʝʸ 

ʧʝʨʝʜʘʯʠ ʧʦ ʩʝʪʷʤ ʕɺʄ, ʣʠʙʦ ʚʥʫʪʨʠ ʘʨʭʠʪʝʢʪʫʨʳ ʦʜʥʦʡ 

ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʠ ʜʘʣʴʥʝʡʰʠʭ ʧʨʦʮʝʜʫʨʥʳʭ 

ʤʘʥʠʧʫʣʷʮʠʡ (ʪʨʝʪʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠ ʚ ʘʧʧʘʨʘʪʥʦʡ 

ʯʘʩʪʠ, ʥʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʚʩʝ ʵʪʠ ʵʪʘʧʳ ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʨʝʘʣʠʟʫʶʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ. ʀʩʧʦʣʴʟʫʝʤʘʷ ʟʜʝʩʴ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʘʷʩʷ 

(ʧʨʠʰʝʜʰʘʷ ʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʘʥʘʣʦʛʦʚʦʡ ʨʘʜʠʦʪʝʭʥʠʢʠ) ʪʝʨʤʠʥʦʣʦʛʠʷ 

ʧʨʦʩʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʷʟʳʢ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʨʦʚʥʷ ʠ ʩʧʦʩʦʙʘ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʵʪʘʧʦʚ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʉʋɼʉ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʪʝʭʥʠʢʠ.  
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ʇʫʩʪʴ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʈʃʉ. ʊʦʛʜʘ ʧʨʦʛʨʘʤʤʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʉʋɼʉ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ 

(ʨʠʩʫʥʦʢ 92).  

 

 

 

ʈʠʩʫʥʦʢ 92 - ɸʨʭʠʪʝʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʙʣʶʜʝʥʠʷ 

 

ʇʦʣʫʯʘʝʤʳʡ ʩ ʧʦʤʦʱʴʶ ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʩʫʱʠʡ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʨʘʞʸʥʥʳʡ ʨʘʜʠʦʩʠʛʥʘʣ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ (ɸʎʇ), ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʜʚʫʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʧʘʤʷʪʠ ʕɺʄ (ʤʘʪʨʠʮʳ ʘʤʧʣʠʪʫʜ), 

ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʧʨʠ ʵʪʦʤ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʤʥʦʞʝʩʪʚʦ ʢʦʨʪʝʞʝʡ 

y==y NjNiar rijji ,1,,1},,,{ ,                                 (56) 

ʛʜʝ rN , yN  - ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʢʨʝʪʦʚ (ʜʦʤʝʥʦʚ) ʧʦ ʨʘʩʩʪʦʷʥʠʶ ʠ ʫʛʣʫ, ʥʘ ʢʦʪʦʨʳʝ 

ʨʘʟʙʠʚʘʝʪʩʷ ʟʦʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʉʋɼC (ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ), ir , jy - 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ij  ʜʠʩʢʨʝʪʫ (ʜʦʤʝʥʫ) ʟʥʘʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʠ ʘʟʠʤʫʪʘ, ʧʨʠʯʸʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ, riri D³= , yD³=y jj  - ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ij  ʜʦʤʝʥʫ ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ. ʇʨʠ ʵʪʦʤ rNr D³  - ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʜʝʡʩʪʚʠʷ ʈʃʉ (ʟʘʚʠʩʷʱʝʝ ʦʪ ʝʸ ʰʢʘʣʳ ʜʘʣʴʥʦʩʪʠ), A360=yD³yN  (ʝʩʣʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʈʃʉ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ). ʆʙʥʦʚʣʝʥʠʝ ʤʘʩʩʠʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ (56), 

ʧʨʦʠʩʭʦʜʠʪ ʜʠʥʘʤʠʯʝʩʢʠ - ʧʦ ʦʜʥʦʡ ʣʠʥʝʡʢʝ jy , ʣʠʙʦ ʧʦʩʝʢʪʦʨʥʦ (ʥʝʩʢʦʣʴʢʦ 

ʣʠʥʝʝʢ ʟʘ ʨʘʟ). ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʜʫʨ ʧʦʣʫʯʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ɸʎʇ-ʠʥʪʝʨʧʨʝʪʘʮʠʠ 
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ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʷʚʣʷʝʪʩʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʦʥʪʫʨʦʤ ʧʝʨʚʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʉʛʝʥʝʨʠʨʦʚʘʥʥʦʝ ʚ ʥʸʤ ʤʥʦʞʝʩʪʚʦ (56) ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ 

ʜʣʷ ʨʘʙʦʪʳ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʉʋɼʉ, ʦʧʨʝʜʝʣʷʷ ʪʝʤ ʩʘʤʳʤ 

ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʘʚʪʦʥʦʤʥʦʩʪʴ ʵʪʦʛʦ ʢʦʥʪʫʨʘ.  

ɼʘʣʴʥʝʡʰʘʷ ʦʙʨʘʙʦʪʢʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʘ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʮʝʜʫʨ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʦʙʲʝʢʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʫʛʣʫʙʣʝʥʥʫʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʬʦʨʤʘʣʠʟʘʮʠʶ ʈʃʉ-

ʩʠʛʥʘʣʘ, ʘ ʠʤʝʥʥʦ - ʥʘ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʛʦ ʈʃʉ-ʦʙʨʘʟʘ ʩ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʦʡ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ),( yr  

ʚ ʤʦʤʝʥʪ ʢʘʞʜʦʛʦ ʦʙʣʫʯʝʥʠʷ ʦʙʲʝʢʪʘ ʘʥʪʝʥʥʦʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚ ʚʝʢʪʦʨʦʚ kr ),( y , ʦʪʦʞʜʝʩʪʚʣʷʝʤʳʡ ʩ 

ʠʟʤʝʨʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʟʠʤʫʪʘ ʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʮʝʣʠ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʤʘʩʩʠʚ ʠʟʤʝʨʝʥʠʡ kr ),( y , ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ ʧʨʦʮʝʜʫʨ 

ʦʮʝʥʠʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʝʢʪʦʨʘ 

ʩʦʩʪʦʷʥʠʷ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ sĔ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʦʮʝʜʫʨ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʦʥʪʫʨʦʤ ʚʪʦʨʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ ʩ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʠ ʙʦʣʴʰʠʤ ʜʠʘʧʘʟʦʥʦʤ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʦʙʲʝʤʘʤ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ (ʤʘʪʨʠʮʳ ʘʤʧʣʠʪʫʜ), ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʝʣʘʝʪ 

ʥʝʚʦʟʤʦʞʥʦʡ ʠʭ ʧʝʨʝʜʘʯʫ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʝʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ 

ʧʨʠʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨ (ʚʳʙʦʨʘ ʥʫʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʠʩʢʨʝʪʠʟʘʮʠʠ, 

ʦʛʨʘʥʠʯʝʥʠʷ ʩʝʢʪʦʨʦʚ ʦʙʟʦʨʘ ʠ ʰʢʘʣʳ ʜʘʣʴʥʦʩʪʠ ʈʃʉ ʠ ʪ.ʧ.). ɺ ʧʨʠʣʦʞʝʥʠʠ ɺ 

ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʤʝʨʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʙʘʟʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ɸʥʘʣʠʟ ʧʨʦʛʨʘʤʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʈʃʉ ʜʝʣʘʝʪ ʦʯʝʚʠʜʥʦʡ ʥʝʢʦʪʦʨʫʶ ʜʠʘʣʝʢʪʠʢʫ ʧʦʥʷʪʠʡ 

çʩʦʧʨʦʚʦʞʜʝʥʠʝè ʠ çʦʮʝʥʢʘè. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʪʦʛʦ ʠ 

ʜʨʫʛʦʛʦ ʵʪʘʧʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʮʝʜʫʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʠʣʴʪʨʘʮʠʶ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ, ʧʨʠʯʸʤ ʟʘʯʘʩʪʫʶ ʨʝʘʣʠʟʫʶʱʠʝ ʜʘʞʝ ʦʜʥʫ ʠ ʪʫ ʞʝ ʤʦʜʝʣʴ, 

ʠ ʠʭ ʨʘʟʣʠʯʠʝ ʩʦʩʪʦʠʪ ʣʠʰʴ ʚ ʪʦʤ, ʢʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ʠʭ ʚʳʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ - ʦʙ ʠʟʤʝʨʝʥʠʷʭ ʠʣʠ ʦʙ ʦʮʝʥʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʨʝʜʢʠ 

ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʠʚʘʥʠʷ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʩʠʩʪʝʤʝ ʢʘʢ ʦʪʜʝʣʴʥʘʷ 

ʯʘʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ sĔ ʚʳʩʪʫʧʘʶʪ ʜʘʥʥʳʝ ʚʳʭʦʜʘ ʧʨʦʮʝʜʫʨʳ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʈʃʉ ʚ ʩʠʩʪʝʤʝ ʠʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʤʦʞʝʪ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʪʴʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ.  

ɺ ʧʝʨʚʦʤ ʧʦʜʭʦʜʝ ʦʮʠʬʨʦʚʘʥʥʳʡ ʵʭʦ-ʩʠʛʥʘʣ (ʢʘʞʜʦʡ ʈʃʉ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ) 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʮʝʜʫʨʘʤʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʚʝʢʪʦʨʦʚ 

kr ),( y , ʦʪʦʞʜʝʩʪʚʣʷʝʤʦʛʦ ʩ ʠʟʤʝʨʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʟʠʤʫʪʘ ʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʮʝʣʠ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʞʜʦʡ ʠʟ ʈʃʉ. ʇʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʠʟʤʝʨʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜ ʧʨʦʮʝʜʫʨ ʠʭ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʩʦʛʣʘʩʥʦ 

ʨʘʟʣʠʯʥʳʤ ʩʭʝʤʘʤ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʧʘʤʷʪʠ ʙʣʦʢʦʚ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʦʨʤʘʪʘ. 

ʇʨʠ ʵʪʦʤ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʢʘʢ 

ʚʥʫʪʨʠ ʦʜʥʦʡ ʤʘʰʠʥʳ, ʪʘʢ ʠ ʙʳʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʩʝʪʠ ʕɺʄ. ʉʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʦʮʝʜʫʨ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʦʥʪʫʨʦʤ ʪʨʝʪʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɿʘʪʝʤ ʨʝʘʣʠʟʫʝʪʩʷ ʪʘ ʞʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʯʪʦ ʠ ʚ 

ʩʣʫʯʘʝ ʩ ʩʠʩʪʝʤʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʜʥʦʡ ʈʃʉ - ʠʟʤʝʨʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜ 

ʧʨʦʮʝʜʫʨ ʦʮʝʥʠʚʘʥʠʷ. 

 ɺʦ ʚʪʦʨʦʤ ʧʦʜʭʦʜʝ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ (ʪʨʝʪʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ) ʧʨʦʚʦʜʠʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʫʨʦʚʥʝ ʦʮʠʬʨʦʚʘʥʥʳʭ ʈʃʉ-ʦʙʨʘʟʦʚ. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ ʚ ʧʘʤʷʪʠ ʕɺʄ, ʧʦʭʦʞʝʡ ʥʘ (56) 
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ʩʪʨʫʢʪʫʨʳ, ʧʦʣʫʯʘʝʤʳʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ, ʠ ʷʚʣʷʶʱʠʡʩʷ 

ʢʦʥʢʘʪʝʥʘʮʠʝʡ ʤʘʩʩʠʚʦʚ (56) ʦʪ ʢʘʞʜʦʡ ʈʃʉ.  

ɺʳʙʦʨ ʚ ʧʦʣʴʟʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʧʦʩʦʙʘ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʠʟʤʝʨʝʥʠʡ, 

ʧʦʣʫʯʘʝʤʳʭ ʨʘʟʥʳʤʠ ʈʃʉ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʟʘʚʠʩʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʩʠʩʪʝʤʦʡ ʚ ʮʝʣʦʤ, ʠ ʦʪ ʝʸ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʤ. ʧ. 5.2), 

ʚʪʦʨʦʡ ï ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʙʦʪʦʡ ʘʣʛʦʨʠʪʤʦʚ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʪʨʘʝʢʪʦʨʠʠ ʦʙʲʝʢʪʘ. 

 ʀʟ ʠʟʣʦʞʝʥʥʦʛʦ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦʡ ʥʝʢʦʪʦʨʘʷ ʫʩʣʦʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ 

ʚʪʦʨʠʯʥʦʛʦ ʠ ʪʨʝʪʠʯʥʦʛʦ ʫʨʦʚʥʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʦʡ 

ʪʝʭʥʠʢʝ. ɹʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʦʧʨʘʚʜʘʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʤ 

ʫʨʦʚʥʝ, ʦʪʦʞʜʝʩʪʚʣʷʷ ʝʛʦ ʩ ʧʝʨʚʠʯʥʳʤ, ʠ ʯʠʩʪʦ ʧʨʦʛʨʘʤʤʥʦʤ, ʧʦʜʨʘʟʫʤʝʚʘʷ ʚ ʥʸʤ 

ʠ ʚʪʦʨʠʯʥʫʶ, ʠ ʪʨʝʪʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ. 

 

5.2 ɺʠʟʫʘʣʠʟʘʮʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ 

ʩʫʜʦʚʦʜʠʪʝʣʷ 

 

ʇʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʙʦʨʪʦʚʦʡ ʠʣʠ ʙʝʨʝʛʦʚʦʡ ʉʋɼʉ ʮʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʥʘʙʣʶʜʘʝʤʳʡ ʦʙʲʝʢʪ - ʩʠʩʪʝʤʘè ʷʚʣʷʝʪʩʷ ʩʫʜʦʚʦʜʠʪʝʣʴ (ʦʧʝʨʘʪʦʨ 

ʉʋɼʉ), ʢʦʪʦʨʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʫʧʘʶʱʠʭ ʢ ʥʝʤʫ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʢʦʥʪʨʦʣʴ ʩʚʦʝʛʦ ʨʘʡʦʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩ ʫʯʸʪʦʤ ʧʨʘʚʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʦʨʤ 

[140]. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʦʧʝʨʘʪʦʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤ 

ʠʥʪʝʨʬʝʡʩʦʤ [93, 111], ʮʝʥʪʨʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʣʦʞʝʥʠʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʯʝʪʳʨʸʭ ʠʟʦʙʨʘʞʝʥʠʡ: 

¶ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʦʨʠʝʥʪʠʨʦʚ; 

¶ ʤʝʥʷʶʱʝʛʦʩʷ ʧʦ ʤʝʨʝ ʦʙʟʦʨʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ, ʬʦʨʤʠʨʫʝʤʦʛʦ 

ʈʃʉ; 
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¶ ʤʝʥʷʶʱʝʛʦʩʷ ʧʦ ʤʝʨʝ ʦʙʨʘʙʦʪʢʠ ʈʃʉ ʦʙʨʘʟʘ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ 

(ʥʘʧʨʠʤʝʨ, ɸʀʉ) ʥʘʙʦʨʘ ʤʝʪʦʢ ʮʝʣʝʡ; 

¶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʩʝʨʚʠʩʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʠʩʪʝʤʳ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢ, 

ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʨʪʳ ʷʚʣʷʝʪʩʷ ʬʦʥʦʚʳʤ ʠ ʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʧʝʨʘʪʦʨʦʤ ʫʯʘʩʪʢʘ ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʉʣʝʜʫʶʱʠʡ ʩʣʦʡ - ʠʟʦʙʨʘʞʝʥʠʝ ʈʃʉ-ʦʙʨʘʟʘ - ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʥʷʶʱʝʡʩʷ ʚʦ ʚʨʝʤʝʥʠ ʤʘʪʨʠʮʳ ʘʤʧʣʠʪʫʜ ʦʪʨʘʞʸʥʥʦʛʦ ʵʭʦ-

ʩʠʛʥʘʣʘ. ʏʘʩʪʦʪʘ ʝʛʦ ʦʙʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʠʦʜʦʤ ʦʙʨʘʱʝʥʠʷ ʨʘʜʘʨʘ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʜʨʫʞʝʩʪʚʝʥʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʘ. ʅʘʢʦʥʝʮ, ʩʣʦʠ ʠʟʦʙʨʘʞʝʥʠʡ ʤʝʪʦʢ 

ʮʝʣʝʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʚʪʦʨʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʈʃʉ ʩʠʛʥʘʣʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ (ɸʀʉ) ʠ 

ʦʙʥʦʚʣʷʶʪʩʷ ʧʦ ʤʝʨʝ ʵʚʦʣʶʮʠʠ ʢʦʦʨʜʠʥʘʪ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʜʨʫʛʠʭ 

ʜʘʥʥʳʭ ʦ ʥʠʭ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʟʘʜʘʯʘʭ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʈʃʉ-ʦʙʨʘʟʘ ʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʤʦʞʥʦʤ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ ʧʦʜʨʦʙʥʝʝ. 

 

5.2.1 ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

 

ʇʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʤʘʪʨʠʮʝ 

ʘʤʧʣʠʪʫʜ ɸ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʨʦʛʦʚʦ-ʘʤʧʣʠʪʫʜʥʳʡ ʧʨʠʥʮʠʧ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʪʠʧʘ  

ʝʩʣʠ ijij pa > , ʪʦ ʜʠʩʢʨʝʪ ij - ʦʪʦʙʨʘʞʘʝʪʩʷ, 

ʛʜʝ ija  - ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ ʘʤʧʣʠʪʫʜ ʦʪʨʘʞʸʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ i-

ʤʫ ʜʠʩʢʨʝʪʫ ʧʦ ʜʘʣʴʥʦʩʪʠ ʠ j-ʤʫ ʥʦʤʝʨʫ ʣʠʥʝʡʢʠ (ʜʠʩʢʨʝʪʫ ʧʦ ʫʛʣʫ) r, Ni 1= , 

y= , Nj 1 , ʘ ijp  - ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ij -ʤʫ ʜʠʩʢʨʝʪʫ ʟʥʘʯʝʥʠʝ ʧʦʨʦʛʘ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʕʣʝʤʝʥʪʘʤʠ, ʠʟʦʙʨʘʞʘʶʱʠʤʠ ʪʦʪ ʠʣʠ ʠʥʦʡ ij -ʜʠʩʢʨʝʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ 
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ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʪʦʯʢʠ, ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʠ ʠʣʠ ʦʢʨʫʞʥʦʩʪʠ. 

ʂʦʦʨʜʠʥʘʪʳ ),( jix , ),( jiy  ʵʣʝʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩʚʷʟʳʚʘʶʪʩʷ ʧʨʠ ʵʪʦʤ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ i, j, ʥʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 

)/)/2sin((),( mNjicjix rx ypÖÖdÖ-= , 

)/)/2cos((),( mNjicjiy ry ypÖÖdÖ-= , 

ʛʜʝ xc , yc  - ʢʦʦʨʜʠʥʘʪʳ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʪʦʯʢʠ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʦʡ ʩ ʈʃʉ, rd - 

ʚʝʣʠʯʠʥʘ ʜʠʩʢʨʝʪʘ ʧʦ ʜʘʣʴʥʦʩʪʠ, m - ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʤʘʩʰʪʘʙ 

ʠʟʦʙʨʘʞʝʥʠʷ.  

 ʎʝʥʪʨʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʈʃʉ-ʦʙʨʘʟʘ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ 

ʥʘʟʥʘʯʝʥʠʠ ʧʦʨʦʛʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ijp , ʷʚʣʷʶʱʠʡʩʷ, ʧʦ ʩʫʪʠ, ʚʦʧʨʦʩʦʤ ʦ ʚʳʙʦʨʝ 

ʢʨʠʪʝʨʠʷ ʚʳʜʝʣʝʥʠʷ ʧʦʣʝʟʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ ʥʘ 

ʬʦʥʝ ʧʦʤʝʭ. ɿʘʜʘʚʘʷʩʴ ʪʘʢʠʤ ʢʨʠʪʝʨʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʪʨʘʞʸʥʥʳʡ 

ʵʭʦ-ʩʠʛʥʘʣ, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʚʭʦʜ ʨʘʜʘʨ-ʧʨʦʮʝʩʩʦʨʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ 

ʢʦʤʧʦʟʠʮʠʶ ʧʦʩʪʦʷʥʥʳʭ ʠ ʩʣʫʯʘʡʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ [88, 95 ʠ ʜʨ.]: ʩʠʛʥʘʣʦʚ, 

ʦʪʨʘʞʘʝʤʳʭ ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ; ʩʠʛʥʘʣʦʚ, ʦʪʨʘʞʘʝʤʳʭ ʦʪ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʤʦʨʷ); ʰʫʤʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʘʪʤʦʩʬʝʨʥʳʤʠ ʧʦʤʝʭʘʤʠ; ʪʝʧʣʦʚʳʭ 

ʰʫʤʦʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʪʨʘʢʪʘ ʈʃʉ ʠ ʰʫʤʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ. ʉ ʫʯʸʪʦʤ 

ʬʠʟʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʨʦʛʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʚʫʭ ʚʠʜʦʚ:  

¶ ʧʦʩʪʦʷʥʥʳʡ ʧʦʨʦʛ cpij =  ʜʣʷ ʚʩʝʭ i, j; 

¶ ʘʜʘʧʪʠʚʥʳʡ ʧʦʨʦʛ biapij += 2 . 

ʂʦʵʬʬʠʮʠʝʥʪʳ a, b ʠ c ʤʦʛʫʪ ʧʨʠ ʵʪʦʤ ʚʳʙʠʨʘʪʴʩʷ ʢʘʢ ʦʧʝʨʘʪʦʨʦʤ ʚʨʫʯʥʫʶ, 

ʪʘʢ ʠ ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʤʠʟʠʨʫʶʱʝʡ 

ʧʨʦʮʝʜʫʨʳ  

0
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Ncu
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Ncu rr                               (57) 

ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʨʦʛʘ, ʠ 
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Nbau rr                                 (58) 

ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʨʦʛʘ. ɿʜʝʩʴ rN  - ʯʠʩʣʦ ʜʠʩʢʨʝʪʦʚ ʥʘ ʚʳʙʨʘʥʥʦʡ ʣʠʥʝʡʢʝ, u - 

ʯʠʩʣʦ ʥʘ ʵʪʦʡ ʣʠʥʝʡʢʝ ʜʠʩʢʨʝʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ijij pa < ; maxa , maxb , maxc  - 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ a, b ʠ c, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

)(maxmaxmax ij
i

acb == , ))((max 2
max ibaa ij

i
Ö-= . ʇʨʝʜʣʘʛʘʝʤʘʷ ʧʨʦʮʝʜʫʨʘ 

ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʟʥʘʯʝʥʠʷ ʚʠʟʫʘʣʠʟʠʨʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ a, b, c ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ɸ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ.  

 ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʙʳʣ 

ʨʝʘʣʠʟʦʚʘʥ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʤʘʢʝʪʝ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʈʃʉ [33-35], ʠʤʝʶʱʝʤ 

ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʰʠʨʠʥʘ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥʳ ʈʃʉ 1.5ʦ ʧʦ ʘʟʠʤʫʪʫ ʠ 35ʦ ʧʦ 

ʚʳʩʦʪʝ; 

¶ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʘʥʪʝʥʥʳ ʈʃʉ 2.5 ʩʝʢʫʥʜ; 

¶ ʜʣʠʥʘ ʟʦʥʜʠʨʫʶʱʝʛʦ ʠʤʧʫʣʴʩʘ 50 ʤʝʪʨʦʚ; 

¶ ʯʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʧʦʩʳʣʦʢ 820 ɻʮ; 

¶ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ɸʎʇ ʜʦ 50 ʄɻʮ;  

ʈʠʩʫʥʦʢ 93 ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʜʥʫ ʠʟ ʨʝʘʣʠʟʘʮʠʡ ʧʨʦʮʝʜʫʨʳ ʥʘʭʦʞʜʝʥʠʷ 

ʧʦʨʦʛʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʪʨʘʞʸʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ ijp  ʜʣʷ ʩʣʫʯʘʝʚ ʧʦʩʪʦʷʥʥʦʛʦ 

(ʣʝʚʘʷ ʢʦʣʦʥʢʘ) ʠ ʘʜʘʧʪʠʚʥʦʛʦ (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ) ʧʦʨʦʛʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 93ʘ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜ ija  ʦʪʨʘʞʸʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ ʥʘ 

ʚʳʙʨʘʥʥʦʡ ʣʠʥʝʡʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʤʝʨʘ ʜʠʩʢʨʝʪʘ ʧʦ ʜʘʣʴʥʦʩʪʠ i (ʩʧʣʦʰʥʘʷ 

ʣʠʥʠʷ) ʠ ʨʘʩʩʯʠʪʘʥʥʳʡ ʩʦʛʣʘʩʥʦ (57) ʧʦʩʪʦʷʥʥʳʡ ʧʦʨʦʛ (ʪʦʯʢʠ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʥʫʞʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʝʣʠʯʠʥʳ rNcu /)(  (ʨʠʩʫʥʦʢ 93ʚ) ʠ ʩʛʣʘʞʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 
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ʧʨʦʠʟʚʦʜʥʦʡ 
)/(

)/)((

maxcc

Ncu
u r

µ

µ
=¡  (ʨʠʩʫʥʦʢ 93ʜ). ɸʥʘʣʦʛʠʯʥʦ, ʥʘ ʨʠʩʫʥʢʝ 93ʙ ʧʦʢʘʟʘʥʳ 

ʘʤʧʣʠʪʫʜʳ ʠ ʨʘʩʩʯʠʪʘʥʥʳʡ ʜʣʷ ʥʠʭ ʩʦʛʣʘʩʥʦ (58) ʘʜʘʧʪʠʚʥʳʡ ʧʦʨʦʛ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʫʝʤʳʤ rNbau /),(  ʧʨʠ b=c (ʨʠʩʫʥʦʢ 93ʛ) ʠ 

)/(

)/),((

maxaa

Nbau
u r

µ

µ
=¡  (ʨʠʩʫʥʦʢ 93ʝ). ɺʠʜʥʦ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʨʦʛʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʢʦʨʨʝʢʪʥʦ ʚʳʜʝʣʷʪʴ ʥʘ ʬʦʥʝ ʧʦʤʝʭ ʢʘʢ ʫʜʘʣʸʥʥʳʝ (ʮʝʣʴ 2), ʪʘʢ ʠ ʙʣʠʟʢʦ ʣʝʞʘʱʠʝ 

(ʩ ʧʦʤʦʱʴʶ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʨʦʛʘ, ʮʝʣʴ 1) ʮʝʣʠ. 

 

 

ʈʠʩʫʥʦʢ 93 - ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʥʘʯʝʥʠʡ ʧʦʩʪʦʷʥʥʦʛʦ ʠ 

ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʨʦʛʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʪʨʘʞʸʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ 

 

ɺ ʢʘʯʝʩʪʚʝ ʚʠʟʫʘʣʴʥʦʡ ʤʝʪʢʠ ʩʦʧʨʦʚʦʞʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʠʩʪʝʤʘʭ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʤʦʨʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ çʢʨʫʞʢʘ ʩʦ ʩʪʨʝʣʢʦʡè 

(ʨʠʩʫʥʦʢ 94), ʛʜʝ ʮʝʥʪʨ ʢʨʫʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʮʝʥʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘʙʣʶʜʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ, ʘ ʩʪʨʝʣʢʘ ï ʝʛʦ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 94 - ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʤʝʪʢʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 94 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʪʘʢʦʡ ʤʝʪʢʠ ʥʘ ʬʦʥʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʦʪʨʘʞʸʥʥʦʛʦ ʵʭʦ-ʩʠʛʥʘʣʘ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦ ʤʝʪʦʜʫ (58).  ɺ 

ʮʝʣʦʤ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʨʘʙʦʪʘʥʥʘʷ ʥʘ ʩʦʟʜʘʥʥʦʤ ʤʘʢʝʪʝ [33-35] ʧʨʘʢʪʠʢʘ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʘʢʚʘʪʦʨʠʠ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʨʝʩʫʨʩʦʸʤʢʦʩʪʠ, ʜʨʫʞʝʩʪʚʝʥʥʦʩʪʠ ʠ 

ʵʨʛʦʥʦʤʠʯʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ.  

 

5.2.2 ɺʠʟʫʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʦʡ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʦʙ ʦʧʘʩʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩʫʜʦʚ 

 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʠʤʝʝʪ ʩʚʦʶ 

ʦʩʦʙʫʶ ʩʧʝʮʠʬʠʢʫ, ʩʦʩʪʦʷʱʫʶ ʚ ʪʦʤ, ʯʪʦ ʚʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʫʜʥʦ ʣʝʞʠʪ ʥʘ 

ʩʫʜʦʚʦʜʠʪʝʣʝ (ʢʘʧʠʪʘʥʝ). ʆʧʝʨʘʪʦʨ ʉʋɼʉ ʪʘʢʞʝ ʥʝʩʸʪ ʧʝʨʩʦʥʘʣʴʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʥʮʠʜʝʥʪʳ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʝʛʦ ʟʦʥʝ ʢʦʥʪʨʦʣʷ. ʇʦʵʪʦʤʫ ʨʘʙʦʪʘ 

ʉʋɼʉ ʠ ʩʦʙʩʪʚʝʥʥʦ ʫʧʨʘʚʣʝʥʠʝ ʩʫʜʥʦʤ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʪʨʘʬʠʢʘ, ʨʘʟʤʝʨʦʚ ʠ 

ʩʢʦʨʦʩʪʝʡ ʩʫʜʦʚ ʧʦʚʳʰʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʫʜʦʚʦʜʠʪʝʣʝʡ ʠ ʦʧʝʨʘʪʦʨʦʚ ʉʋɼʉ, ʫ ʥʠʭ 

ʦʩʪʘʝʪʩʷ ʚʩʸ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʙʫʜʠʪʝʣʴʥʳʤ 

ʤʦʪʠʚʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʘʢ ʙʝʨʝʛʦʚʳʭ ʉʋɼʉ, ʪʘʢ ʠ ʙʦʨʪʦʚʳʭ ʩʫʜʦʚʦʜʠʪʝʣʴʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʜʜʝʨʞʢʠ 
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ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʘʩʪʠʷ ʦʧʝʨʘʪʦʨʘ ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʥʪʨʦʣʷ ʟʘ ʜʚʠʞʝʥʠʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʠ 

ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʦʧʝʨʘʪʦʨʦʚ ʠ ʘʚʪʦʤʘʪʠʢʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʧʫʪʸʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʚʦʜʥʦʡ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ.  

ʊʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʪʘʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ 

ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʟʥʘʯʝʥʠʡ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ. ʅʘʧʨʠʤʝʨ, 

ʠʟʚʝʩʪʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʄʠʪʨʦʬʘʥʦʚʘ [220] ʠ ɼʝʛʨʵ, ʃʝʬʝʚʨʘ [185] (ʨʠʩʫʥʦʢ 

95).  

 

 

 

ʈʠʩʫʥʦʢ 95 - ʀʜʝʷ ʤʦʜʝʣʠ ʦʙʣʘʩʪʠ ʤʘʥʝʚʨʘ ɼʝʛʨʵ ʠ ʃʝʬʝʚʨʘ 

 

ʄʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʚʫʭ 

ʩʫʜʦʚ, ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʧ. 3.2.2. ʕʣʝʤʝʥʪʳ ʨʠʩʫʥʦʢ 95 ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ 

ʩʤʳʩʣ: A ï ʫʧʨʘʚʣʷʝʤʦʝ ʩʫʜʥʦ, B ï ʩʫʜʥʦ-ʮʝʣʴ. AV  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʩʫʜʥʘ, BV  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ-ʮʝʣʠ. ɺʠʜʥʦ, ʯʪʦ AV  ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʘʩʥʦʡ 

(ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ) ʟʦʥʝ. V  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʝʟʦʧʘʩʥʦʤʫ 

ʜʚʠʞʝʥʠʶ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʢʫʨʩʘ. CV  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʝʟʦʧʘʩʥʦʤʫ ʜʚʠʞʝʥʠʶ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ, ʢʦʛʜʘ ʠʟʤʝʥʷʶʪʩʷ 

ʠ ʩʢʦʨʦʩʪʴ, ʠ ʢʫʨʩ. C  - ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʝʟʦʧʘʩʥʦʤʫ ʜʚʠʞʝʥʠʶ 
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ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ, ʢʦʛʜʘ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʢʫʨʩ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʜʚʠʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʨʘʩʩʤʦʪʨʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʣʝʛʯʠʪʴ ʵʢʩʧʝʨʪʥʦʝ (ʠʥʪʫʠʪʠʚʥʦʝ) ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʷ ʩʫʜʦʚʦʜʠʪʝʣʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʦʧʨʝʜʝʣʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʴʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʛʣʘʚʝ 3 ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʦʜ ʦʪ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʛʨʘʜʘʮʠʠ çʦʧʘʩʥʳʡ-ʙʝʟʦʧʘʩʥʳʡè ʢ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʠ ʥʝʯʝʪʢʦʡ. ʉʦʚʤʝʱʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ (ʨʠʩʫʥʦʢ 95) ʩ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʤʠ ʤʦʜʝʣʷʤʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ çʩʫʜʥʦ-ʩʫʜʥʦè ʩ ʮʚʝʪʦʚʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ (ʢʨʘʩʥʳʡ, ʞʝʣʪʳʡ) ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʢʫʨʩʦʚ 

ʜʚʠʞʝʥʠʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʦʧʝʨʘʪʦʨʫ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʶ 

ʧʨʠʥʷʪʠʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʨʝʰʝʥʠʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ (ʪʦʤʫ 

ʠʣʠ ʠʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ), ʦʩʪʘʚʣʷʷ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʤʝʩʪʦ 

ʜʣʷ ʠʥʪʫʠʪʠʚʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. 

ʀʟʚʝʩʪʥʘ ʨʘʙʦʪʘ [233], ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʠʟ 

ʠʟʚʝʩʪʥʳʭ ʘʥʘʣʦʛ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ. ʅʘ ʨʠʩʫʥʢʝ 96 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʦʯʝʥʴ ʦʧʘʩʥʳʭ (ʢʨʘʩʥʳʝ), ʤʝʥʝʝ ʦʧʘʩʥʳʭ (ʨʦʟʦʚʳʝ), ʥʝʞʝʣʘʪʝʣʴʥʳʭ (ʩʝʨʳʝ) ʠ 

ʙʝʟʦʧʘʩʥʳʭ (ʙʝʣʳʝ) ʟʥʘʯʝʥʠʡ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʨʘʜʘʮʠʷ çʢʨʘʩʥʳʡ-ʨʦʟʦʚʳʡè ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʤʝʨʘʤʠ 

ʢʦʨʘʙʝʣʴʥʦʛʦ ʜʦʤʝʥʘ, ʘ çʙʝʣʳʡ-ʩʝʨʳʡè - ʧʨʘʚʠʣʘʤʠ ʩʫʜʦʭʦʜʩʪʚʘ ʄʇʇʉʉ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʧʦʜʭʦʜʘ-ʘʥʘʣʦʛʘ ʚ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʨʘʟʜʝʣʝʥʠʝ 

ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʦʩʥʦʚʘʥʦ ʥʘ ʪʨʘʝʢʪʦʨʥʳʭ ʩʚʦʡʩʪʚʘʭ ʜʚʠʞʝʥʠʷ, ʯʪʦ ʦʪʚʝʯʘʝʪ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʥʝʰʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʚ ʙʝʨʝʛʦʚʦʡ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ ʠ ʭʘʨʘʢʪʝʨʫ ʟʘʜʘʯ, ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʝʸ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴʥʳʡ ʧʨʠʤʝʨ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʩʫʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʤʝʪʦʜʠʢʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʩʫʜʥʘ. 
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ʈʠʩʫʥʦʢ 96 - ɿʥʘʯʝʥʠʷ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ (ʢʨʘʩʥʳʡ, 

ʨʦʟʦʚʳʡ, ʩʝʨʳʡ ʠ ʙʝʣʳʡ) ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 97 ʧʦʢʘʟʘʥʳ ʤʦʜʝʣʠʨʫʝʤʳʝ ʧʦʣʦʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ( I ) 

ʠ ʜʚʫʭ ʩʫʜʦʚ-ʮʝʣʝʡ. ʆʜʥʦ ʠʟ ʥʠʭ ( II, ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ (3000, 3000) ʤ) ʜʚʠʞʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʩ ʚʝʢʪʦʨʦʤ 

ʩʢʦʨʦʩʪʠ (-5, -5) ʤ/ʩ, ʚʪʦʨʦʝ ( III, ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ (1000, 400) ʤ) ï ʜʚʠʞʝʪʩʷ ʩ ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ (-5, 0) ʤ/ʩ ʠ 

ʤʘʥʝʚʨʠʨʫʝʪ. 

 

I

II

III

 

 

ʈʠʩʫʥʦʢ 97 - ʈʘʩʧʦʣʦʞʝʥʠʝ ʠ ʩʢʦʨʦʩʪʠ ʩʫʜʦʚ-ʮʝʣʝʡ (II ʠ III) ʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ (I) 
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ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʚʦʟʤʦʞʥʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʢʫʨʩʦʚ 

ʜʚʠʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ (I) ʜʣʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʨʠʩʫʥʢʘ 97 ʧʦʢʘʟʘʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 98.  

 

 

 

ʈʠʩʫʥʦʢ 98 - ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʢʫʨʩʦʚ ʜʚʠʞʝʥʠʷ ʜʣʷ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʨʠʩʫʥʢʘ 97 

 

ʅʘ ʨʠʩʫʥʢʝ 98ʘ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ xv , yv  - ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ 

(I), ʨʠʩʫʥʦʢ 97, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʦʚʥʷʤ ʦʧʘʩʥʦʩʪʠ GREEN (ʙʝʣʘʷ ʟʦʥʘ), 

YELLOW (ʞʸʣʪʘʷ ʟʦʥʘ) ʠ RED (ʢʨʘʩʥʘʷ ʟʦʥʘ), ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʫʧʨʦʱʸʥʥʦʡ 

ʪʨʸʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʴʶ ʪʘʙʣʠʮʳ 12 (ʩʤ. ʧ. 3.3.2 ʠ 3.3.3). ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʚʨʝʤʝʥʠ 
*T  ʧʨʠʥʠʤʘʣʦʩʴ ʨʘʚʥʳʤ 300ʩ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʨʘʩʥʘʷ ʟʦʥʘ ʩʦʟʜʘʸʪʩʷ 

ʩʫʜʥʦʤ, ʜʚʠʞʫʱʠʤʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ (II), ʘ ʞʸʣʪʘʷ ï ʤʘʥʝʚʨʠʨʫʶʱʠʤ 

ʩʫʜʥʦʤ (III ).  

ʅʘ ʨʠʩʫʥʢʝ 98ʙ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ( I ), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ ʦʧʘʩʥʦʩʪʠ, ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʜʚʫʭʫʨʦʚʥʝʚʦʡ 

ʥʝʯʸʪʢʦʡ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʉʫʛʝʥʦ, ʪʘʙʣʠʮʘ 15. (ʩʤ. ʧ. 3.3.4.5) ʠ ʬʫʥʢʮʠʷʤʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 51 (ʩʤ. ʧ. 3.4.3.3). ʎʚʝʪʦʚʘʷ ʛʘʤʤʘ 

ʨʠʩʫʥʢʘ ʧʦʜʦʙʨʘʥʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 22. 

ʈʠʩʫʥʦʢ 98ʚ ʘʥʘʣʦʛʠʯʝʥ ʨʠʩʫʥʢʫ 98ʙ, ʥʦ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ 

ʦʧʘʩʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʪʪʝʥʢʘʤʠ ʩʝʨʦʛʦ ʮʚʝʪʘ. 
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ʊʘʙʣʠʮʘ 22 - ʎʚʝʪʦʚʘʷ ʛʘʤʤʘ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʧʨʠ ʝʛʦ 

ʦʮʝʥʢʝ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʥʝʯʸʪʢʦʡ ʩʠʩʪʝʤʦʡ 

 

 ̄ ʋʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʎʚʝʪ ʪʦʯʢʠ 

1 27.1 ¢<u  ʢʨʘʩʥʳʡ 

2 7.19.0 ¢<u  ʦʨʘʥʞʝʚʳʡ 

3 9.049.0 ¢<u  ʷʨʢʦ-ʞʸʣʪʳʡ 

4 49.005.0 ¢<u  ʙʣʝʜʥʦ-ʞʸʣʪʳʡ 

5 05.0¢u  ʙʝʣʳʡ 

 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 98, ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʳʝ ʠ 

ʙʝʟʦʧʘʩʥʳʝ ʢʫʨʩʳ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʫʜʦʚʦʜʠʪʝʣʶ (ʦʧʝʨʘʪʦʨʫ ʙʝʨʝʛʦʚʦʡ ʉʋɼʉ) ʣʝʛʢʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʠ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ.   

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʥʘ ʜʘʥʥʳʭ ʦ 

ʨʝʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ. ʅʘ ʨʠʩʫʥʢʝ 99 ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ʠ ʩʢʦʨʦʩʪʠ ʩʫʜʦʚ ʚ 

ʟʘʣʠʚʝ ʅʘʭʦʜʢʘ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʧʦʢʦʷʱʠʝʩʷ ʩʫʜʘ, ʘ, ʪʘʢʞʝ, ʩʫʜʘ, 

ʜʚʠʞʫʱʠʝʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ. ɾʸʣʪʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ 

ʤʘʥʝʚʨʠʨʫʶʱʠʝ ʩʫʜʘ. ɼʣʠʥʘ ʩʪʨʝʣʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ, ʘ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʨʝʣʢʠ ï ʢʫʨʩʫ ʩʫʜʥʘ. ʉʠʥʠʤʠ ʢʨʫʞʢʘʤʠ (1-5) ʧʦʢʘʟʘʥʦ 

ʤʦʜʝʣʠʨʫʝʤʦʝ ʧʦʣʦʞʝʥʠʝ ʫʧʨʘʚʣʷʝʤʳʭ ʩʫʜʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ 

ʚʠʟʫʘʣʠʟʘʮʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 100 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ 

ʚʦʟʤʦʞʥʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʢʫʨʩʦʚ ʜʚʠʞʝʥʠʷ ʤʦʜʝʣʠʨʫʝʤʳʭ ʫʧʨʘʚʣʷʝʤʳʭ ʩʫʜʦʚ 1-5, 

ʨʠʩʫʥʦʢ 99 (ʇʨʠʤʝʯʘʥʠʝ: ʥʝʢʦʪʦʨʳʝ ʩʫʜʘ-ʮʝʣʠ, ʧʦ ʢʦʪʦʨʳʤ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʨʘʩʯʸʪ, ʥʘʭʦʜʷʪʩʷ ʟʘ ʛʨʘʥʠʮʘʤʠ ʨʠʩʫʥʢʘ 99). 

ʇʝʨʚʘʷ ʩʪʨʦʯʢʘ ʨʠʩʫʥʢʦʚ (100ʘ, 100ʙ, 100ʚ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʜʥʫ 1, ʚʪʦʨʘʷ ï 

ʩʫʜʥʫ 2 ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʦʡ ʢʦʣʦʥʢʝ ʨʠʩʫʥʢʦʚ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ 

ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʫʜʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʦʚʥʷʤ ʦʧʘʩʥʦʩʪʠ 

GREEN (ʙʝʣʘʷ ʟʦʥʘ), YELLOW (ʞʸʣʪʘʷ ʟʦʥʘ) ʠ RED (ʢʨʘʩʥʘʷ ʟʦʥʘ), 
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ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʫʧʨʦʱʸʥʥʦʡ ʪʨʸʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʴʶ ʪʘʙʣʠʮʳ 12 (ʩʤ. ʧ. 3.3.2 ʠ 

3.3.3) ʜʣʷ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ 
*T = 300ʩ.  

 

 

  

ʈʠʩʫʥʦʢ 99 - ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʫʜʦʚ ʚ ʟʘʣʠʚʝ ʅʘʭʦʜʢʘ. ʉʠʥʠʤʠ ʢʨʫʞʢʘʤʠ ʧʦʢʘʟʘʥʳ 

ʤʦʜʝʣʠʨʫʝʤʳʝ ʩʫʜʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʝʥʠʷ 

 

ɺʦ ʚʪʦʨʦʡ ʢʦʣʦʥʢʝ ʨʠʩʫʥʢʘ 100 - ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ 

ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʫʜʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ ʦʧʘʩʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʥʝʯʸʪʢʦʡ ʩʠʩʪʝʤʦʡ ʪʠʧʘ ʉʫʛʝʥʦ, ʪʘʙʣʠʮʘ 15 (ʩʤ. ʧ. 

3.3.4.5) ʠ ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 51 (ʩʤ. ʧ. 3.4.3.3). 

ɿʥʘʯʝʥʠʷ ʮʚʝʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʦʧʘʩʥʦʩʪʠ ʟʘʜʘʥʳ ʪʘʙʣʠʮʝʡ 19. ʊʨʝʪʴʷ 

ʢʦʣʦʥʢʘ ʨʠʩʫʥʢʘ 100 ʘʥʘʣʦʛʠʯʥʘ ʚʪʦʨʦʡ, ʥʦ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʧʦʢʘʟʘʥ 

ʨʘʟʣʠʯʥʳʤʠ ʦʪʪʝʥʢʘʤʠ ʩʝʨʦʛʦ ʮʚʝʪʘ. ɺʠʜʥʦ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʫʜʥʘ 3 

ʦʢʨʫʞʘʶʱʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʪʘʢʦʚʘ, ʯʪʦ ʙʝʟʦʧʘʩʥʳʤ ʷʚʣʷʝʪʩʷ ʣʠʰʴ 

ʜʚʠʞʝʥʠʝ ʢʫʨʩʦʤ ʥʘ ʶʛ (ʨʠʩʫʥʢʠ 100ʞ, 100ʟ, 100ʠ); ʜʣʷ ʩʫʜʥʘ 4 ʙʝʟʦʧʘʩʥʳʡ ʚʳʭʦʜ 

ʠʟ ʟʘʣʠʚʘ ʥʘ ʶʛ ʩʠʣʴʥʦ ʟʘʪʨʫʜʥʸʥ, ʭʦʪʷ ʠ ʚʦʟʤʦʞʝʥ (ʨʠʩʫʥʢʠ 100ʢ, 100ʣ, 100ʤ); ʜʣʷ 
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ʩʫʜʥʘ 5 ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʙʝʟʦʧʘʩʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʧʠʨʩʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʚʝʣʠʢʘ (ʨʠʩʫʥʢʠ 100ʠ, 100ʦ, 100ʧ). 

 

 

ʈʠʩʫʥʦʢ 100 - ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʩʢʦʨʦʩʪʝʡ ʠ 

ʢʫʨʩʦʚ ʜʚʠʞʝʥʠʷ 
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ɺ ʮʝʣʦʤ ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʫʜʥʘ ʧʨʠʤʝʥʠʤʘ ʢʘʢ ʚ ʙʦʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʪʘʢ ʠ ʚ ʙʝʨʝʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ 

ʩʫʜʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦ ʚʳʙʦʨʝ ʩʫʜʦʚʦʜʠʪʝʣʝʤ (ʦʧʝʨʘʪʦʨʦʤ ʉʋɼʉ) ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʩʪʝʧʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʠ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʮʚʝʪʦʚ ʜʠʘʛʨʘʤʤʳ ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ 

ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʩʫʜʦʚʦʜʠʪʝʣʝʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

 

5.3 ʂʨʘʪʢʠʝ ʠʪʦʛʠ ʛʣʘʚʳ 5 

 

ʇʷʪʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʉʋɼʉ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʠ 

ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʩʫʜʦʚ ʦʧʨʝʜʝʣʷʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʉʋɼʉ ʢʘʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʉʋɼʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝʜʝʣʸʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʦʪʜʝʣʴʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʳ ʩ ʧʦʤʦʱʴʶ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʩʥʦʚʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʉʋɼʉ ʩʦʩʪʘʚʣʷʶʪ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʪʘʥʮʠʠ (ʈʃʉ) 

ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ ʠ ʧʨʠʸʤʦʧʝʨʝʜʘʪʯʠʢʠ ɸʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ (ɸʀʉ).  

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʦʧʝʨʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʉʋɼʉ. ʇʨʠʥʷʪʦ, ʯʪʦ ʦʥʦ ʦʪʨʘʞʘʝʪ 

ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: ʩʪʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʨʪʳ ʘʢʚʘʪʦʨʠʠ, ʤʝʥʷʶʱʝʝʩʷ 

ʧʦ ʤʝʨʝ ʦʙʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ, ʤʝʥʷʶʱʝʝʩʷ ʧʦ ʤʝʨʝ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʝ ʤʝʪʦʢ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ ʧʨʠʥʷʪʠʶ 

ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʚʳʜʝʣʝʥʠʷ ʧʦʣʝʟʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ 
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ʵʭʦ-ʩʠʛʥʘʣʘ ʥʘ ʬʦʥʝ ʧʦʤʝʭ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʨʦʛʦʚʦ-ʘʤʧʣʠʪʫʜʥʦʛʦ ʩʧʦʩʦʙʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ʈʃʉ. ʄʝʪʦʜ ʨʝʘʣʠʟʦʚʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʥʘ ʜʝʡʩʪʚʫʶʱʝʤ ʤʘʢʝʪʝ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʈʃʉ. 

ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʬʠʢʘ ʩʫʜʦʚʦʜʠʪʝʣʷʤ ʠ ʦʧʝʨʘʪʦʨʘʤ 

ʉʋɼʉ ʪʨʝʙʫʶʪʩʷ ʦʩʦʙʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺ ʨʘʙʦʪʝ 

ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘ 

ʘʢʚʘʪʦʨʠʠ, ʩʦʯʝʪʘʶʱʠʡ ʚ ʩʝʙʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʄʠʪʨʦʬʘʥʦʚʘ ʠ ɼʝʛʨʵ, 

ʃʝʬʝʚʨʘ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʛʣʘʚʝ 3 ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʦʮʝʥʢʠ ʨʠʩʢʘ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʩʫʜʦʚ. ʇʨʝʜʣʦʞʝʥʥʳʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʧʘʩʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʷ. 

ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ çʥʘ ʙʝʨʝʛʫè ʠ çʥʘ ʙʦʨʪʫè ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʩʦʛʣʘʩʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʦʧʝʨʘʪʦʨʘ ʉʋɼʉ ʠ ʩʫʜʦʚʦʜʠʪʝʣʷ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʉʋɼʉ ʧʦ ʧʫʪʠ ʫʛʣʫʙʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ 

ʩ ʩʫʜʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʙʝʨʝʛʦʚʳʤʠ ʩʣʫʞʙʘʤʠ (ʝ-ʥʘʚʠʛʘʮʠʷ). ʂʨʦʤʝ ʪʦʛʦ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʫʜʦʚʦʜʠʪʝʣʝʡ. ʕʪʦ 

ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ 

ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʭʝʤʳ ʜʚʠʞʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ ʠ 

ʚʳʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʭʝʤʳ ʜʚʠʞʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʤʝʥʝʝ ʦʧʘʩʥʳʭ 

ʢʦʥʬʠʛʫʨʘʮʠʡ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʛʣʘʚʝ 5, ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

ʩʪʘʪʴʷʭ [79, 84, 88], ʦʪʨʘʞʝʥʳ ʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚʘʭ [33-

36].  
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ɻʣʘʚʘ 6. ʉʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʥʘ ʤʦʨʩʢʠʭ 

ʘʢʚʘʪʦʨʠʷʭ 

 

ʄʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʉʋɼʉ, 

ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʈʘʟʨʘʙʦʪʢʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʠ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ɺʳʚʦʜ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʦʩʪʘʥʦʚʢʘ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʠʞʝʥʠʝʤ 

ʩʫʜʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʝʜʸʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʥʳʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ; ʥʝʨʝʜʢʦ ʪʘʢʠʝ ʥʘʪʫʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚʦʦʙʱʝ ʥʝ 

ʦʩʫʱʝʩʪʚʠʤʳ. ʇʦʵʪʦʤʫ ʢʘʢ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʪʘʢ ʠ ʧʨʠ ʦʪʣʘʜʢʝ 

ʢʦʥʢʨʝʪʥʳʭ ʉʋɼʉ, ʟʘʯʘʩʪʫʶ ʧʨʠʙʝʛʘʶʪ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ [15, 16, 91, 92, 103-105, 132, 133, 148 ʠ ʜʨ.].  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʚ ʧʨʠʥʮʠʧʝ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʦʮʝʥʢʠ ʨʘʙʦʪʳ 

ʘʣʛʦʨʠʪʤʦʚ ʚ ʪʠʧʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʣʣʝʢʪʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʚʘʞʥʦ çʧʨʦʠʛʨʘʪʴè ʠʭ ʨʘʙʦʪʫ ʚ ʩʠʪʫʘʮʠʷʭ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ. ʇʨʦʩʪʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʡ 

ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ, ʜʘʞʝ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʵʢʩʧʝʨʪʦʚ (ʩʫʜʦʚʦʜʠʪʝʣʝʡ, ʜʠʩʧʝʪʯʝʨʦʚ), ʥʝ 

ʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʦʣʥʦʪʫ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ 

ʧʦʙʫʜʠʪʝʣʴʥʳʤ ʤʦʪʠʚʦʤ ʩʦʟʜʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭ ʨʝʪʨʦʩʧʝʢʪʠʚʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʥʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʘʢʚʘʪʦʨʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʸ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʉʋɼʉ. ʅʘʧʨʠʤʝʨ, ʠʜʝʷ ʪʘʢʦʛʦ 

ʧʦʜʭʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [228]. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʳʭ ʦ ʨʝʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ 

ʉʋɼʉ. ɿʘʯʘʩʪʫʶ ʪʦʣʴʢʦ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚʘʣʠʜʥʦʩʪʴ ʠʭ 

ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 
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ɿʘʢʣʶʯʠʪʝʣʴʥʘʷ ʛʣʘʚʘ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʚ 

ʘʢʚʘʪʦʨʠʷʭ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʷʭ. 

 

6.1 ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʜʘʯ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʪʨʝʙʫʶʪʩʷ ʥʘʙʦʨʳ 

ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʝʩʢʦʣʴʢʠʭ ʩʫʜʦʚ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʠʞʫʱʠʭʩʷ ʠ 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʜʨʫʛ ʜʨʫʛʘ, ʪʦ ʝʩʪʴ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʜʥʦʡ ʘʢʚʘʪʦʨʠʠ. ʊʨʝʙʫʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʝ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 1 ʯʘʩʘ ʠ ʙʦʣʝʝ ʩ ʥʝʙʦʣʴʰʠʤ ʠʥʪʝʨʚʘʣʦʤ ʤʝʞʜʫ 

ʧʦʣʦʞʝʥʠʷʤʠ ʩʫʜʦʚ (ʥʝ ʙʦʣʝʝ 1-2 ʤʠʥʫʪ). ʂʨʦʤʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʷ ʪʠʧʠʯʥʳʝ ʨʘʟʤʝʨʳ 

ʩʫʜʦʚ, ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʭʫʞʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʤʝʪʨʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʘʞʥʳʤʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʘʤʠ 

ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʩʪʴ ʠ ʢʫʨʩ ʩʫʜʥʘ. 

ɼʘʥʥʳʝ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʘʢʚʘʪʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʩʫʜʥʝ ʠʣʠ ʙʝʨʝʛʫ ʨʘʜʘʨʘ, ʩ ʧʦʤʦʱʴʶ 

ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʚʠʜʝʦʢʘʤʝʨʘ) ʠʣʠ ʦʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɸʀʉ). 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʈʘʜʘʨ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʜʘʨʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʭ 

ʦʙʲʝʢʪʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʝʛʦ ʟʦʥʝ ʚʠʜʠʤʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʫʜʥʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʥʸʤ. ʇʨʠ ʵʪʦʤ ʪʦʯʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʘʜʘʨʘ, 

ʜʘʥʥʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʢʘʞʝʥʳ ʥʘʙʣʶʜʘʝʤʳʤ ʩʫʜʥʦʤ. ɿʦʥʘ, ʥʘʙʣʶʜʘʝʤʘʷ 

ʨʘʜʘʨʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʤʦʨʩʢʦʡ 

ʥʘʚʠʛʘʮʠʠ ʨʘʜʘʨʳ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ɺʘʞʥʳʤ 

ʤʦʤʝʥʪʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʜʘʨʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʘʝʤʳʭ 
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ʜʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʟʘʰʫʤʣʝʥʥʦʩʪʠ: ʢʘʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ 

ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ.  

ɺʠʜʝʦʢʘʤʝʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʝʦ ʥʘʙʣʶʜʝʥʠʷ ʚ ʮʝʣʷʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦʡ 

ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ (ʭʦʪʷ ʧʦʜʦʙʥʘʷ ʟʘʜʘʯʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʸʥʥʦʤ ʚʠʜʝ ʨʝʰʘʝʪʩʷ ʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʦʪ ʨʘʜʘʨʘ). ɺʠʜʝʦ 

ʥʘʙʣʶʜʝʥʠʝ, ʢʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʘʨʘ, ʦʛʨʘʥʠʯʝʥʦ ʤʝʩʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; ʢʨʦʤʝ ʪʦʛʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʜʘʨʘ, ʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ ʠ ʧʨʠ ʧʣʦʭʠʭ ʤʝʪʝʦʫʩʣʦʚʠʷʭ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʪʦʣʴʢʦ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʡ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʪʨʫʜʥʦ ʨʝʘʣʠʟʫʝʤʳʡ ʠ ʤʘʣʦ 

ʧʦʣʝʟʥʳʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʘʤʦ ʧʦ ʩʝʙʝ ʚʠʜʝʦ ʥʘʙʣʶʜʝʥʠʝ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

[116-117].  

ɸʀʉ. ɸʀʉ (ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ) - ʚ ʩʫʜʦʭʦʜʩʪʚʝ 

ʩʠʩʪʝʤʘ, ʩʣʫʞʘʱʘʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʜʦʚ, ʠʭ ʛʘʙʘʨʠʪʦʚ, ʢʫʨʩʘ ʠ ʜʨʫʛʠʭ ʜʘʥʥʳʭ 

ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʚʦʣʥ ʆɺʏ/ʋʂɺ ð ʜʠʘʧʘʟʦʥʘ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʢʣʘʩʩʘ ɸʀʉ. ɸʀʉ 

ʢʣʘʩʩʘ ɸ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʸʞʥʫʶ ʧʝʨʝʜʘʯʫ ʩʦʦʙʱʝʥʠʡ ʦ ʩʚʦʸʤ ʩʫʜʥʝ ʜʨʫʛʠʤ ʩʫʜʘʤ 

ʩ ʩʠʩʪʝʤʦʡ ɸʀʉ ʙʣʘʛʦʜʘʨʷ ʦʩʦʙʦʤʫ, ʛʘʨʘʥʪʠʨʫʶʱʝʤʫ ʜʦʩʪʘʚʢʫ ʧʘʢʝʪʦʚ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʪʦʢʦʣʫ. ɸʀʉ ʢʣʘʩʩʘ ɺ ʛʘʨʘʥʪʠʨʫʶʪ, ʯʪʦ ʚʳ ʧʦʣʫʯʠʪʝ 

ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʧʨʠʸʤʥʠʢʘ ʢʣʘʩʩʘ ɸ, ʥʦ ʥʝ ʦʙʝʱʘʶʪ, ʯʪʦ ʜʨʫʛʦʝ ʩʫʜʥʦ çʫʩʣʳʰʠʪè 

ʚʘʩ ï ʪʦʣʴʢʦ ʝʩʣʠ ʥʘ ʚʘʩ ʦʩʪʘʥʝʪʩʷ ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ ʚ ʧʨʦʪʦʢʦʣʝ ʧʝʨʝʜʘʯʠ. ɺ 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʈʝʛʣʘʤʝʥʪʝ ʈʘʜʠʦʩʚʷʟʠ ʟʘʢʨʝʧʣʝʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ 

ɸʀʉ ʜʚʘ ʢʘʥʘʣʘ: AIS-1 (87ɺ ð 161,975 ʄɻʮ) ʠ AIS-2 (88ɺ ð 162,025 ʄɻʮ), 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʛʠʦʥʦʚ ʩ ʦʩʦʙʳʤ 

ʯʘʩʪʦʪʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ð ʜʦ 2000 

ʩʦʦʙʱʝʥʠʡ ʚ ʤʠʥʫʪʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʚʝʥʮʠʝʡ SOLAS 74/88 ʫʩʪʘʥʦʚʢʘ ɸʀʉ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʩʫʜʦʚ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ ʩʚʳʰʝ 300 ʨʝʛʠʩʪʨʦʚʳʭ ʪʦʥʥ, 

ʩʦʚʝʨʰʘʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʡʩʳ, ʩʫʜʦʚ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ ʙʦʣʝʝ 500 

ʨʝʛʠʩʪʨʦʚʳʭ ʪʦʥʥ, ʥʝ ʩʦʚʝʨʰʘʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʡʩʳ ʠ ʚʩʝʭ ʧʘʩʩʘʞʠʨʩʢʠʭ 
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ʩʫʜʦʚ. ʉʫʜʘ ʠ ʷʭʪʳ ʩ ʤʝʥʴʰʠʤ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ ʤʦʛʫʪ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʳ 

ʫʩʪʨʦʡʩʪʚʦʤ ɸʀʉ ʢʣʘʩʩʘ ɺ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʘʥʘʣʘʭ ʩʚʷʟʠ AIS 1 ʠ AIS 2 ʚ ʧʨʦʪʦʢʦʣʝ SOTDMA (ʘʥʛʣ. Self Organizing Time 

Division Multiple Access). ʇʨʠʤʝʥʷʝʪʩʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʤʘʥʠʧʫʣʷʮʠʝʡ 

GMSK [125]. 

ɼʣʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʯʝʨʝʟ ɸʀʉ ʩʫʱʝʩʪʚʫʝʪ ʩʪʨʦʛʘʷ 

ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʦ ʧʝʨʠʦʜʘʭ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʦ ʩʫʜʥʝ (ʩʤ. ʪʘʙʣʠʮʫ 23). 

 

ʊʘʙʣʠʮʘ 23 - ʇʝʨʠʦʜʳ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ɸʀʉ 

 

ʊʠʧ ʩʫʜʥʘ ʇʝʨʠʦʜ ʦʪʧʨʘʚʢʠ 

ʉʫʜʥʦ ʥʘ ʷʢʦʨʝ ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʰʚʘʨʪʦʚʢʠ, ʧʝʨʝʤʝʱʘʶʱʝʝʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 3 ʫʟʣʦʚ 

3 ʤʠʥʫʪʳ 

ʉʫʜʥʦ ʥʘ ʷʢʦʨʝ ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʰʚʘʨʪʦʚʢʠ, ʧʝʨʝʤʝʱʘʶʱʝʝʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʙʦʣʝʝ 3 ʫʟʣʦʚ 

10 ʩʝʢʫʥʜ 

ʉʫʜʘ ʠʜʫʱʠʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 14 ʫʟʣʦʚ 3 ð 10 ʩʝʢʫʥʜ 

ʉʫʜʘ ʠʜʫʱʠʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 14 ʜʦ 23 ʫʟʣʦʚ 2 ð 6 ʩʝʢʫʥʜ 

ʉʫʜʘ ʠʜʫʱʠʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʳʰʝ 23 ʫʟʣʦʚ 2 ʩʝʢʫʥʜʳ 

ʉʧʦʨʪʠʚʥʳʝ ʧʣʘʚ ʩʨʝʜʩʪʚʘ 30 ʩʝʢʫʥʜ 

 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ɸʀʉ ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ ʦʯʝʚʠʜʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ: ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ 

ʩʫʜʦʚ, ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʢʦʦʨʜʠʥʘʪ (ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʦ 

GPS/ɻʃʆʅɸʉʉ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 10 ʤʝʪʨʦʚ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʯʘʩʪʦʪ ʥʝ 

ʪʨʝʙʫʶʱʠʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, ʨʘʜʠʫʩ ʟʦʥʳ ʧʦʢʨʳʪʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʳ 

ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥʥʳ ʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 40 ʤʠʣʴ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ: ʥʝ ʚʩʝ ʩʫʜʘ ʦʩʥʘʱʝʥʳ ʫʩʪʨʦʡʩʪʚʘʤʠ ɸʀʉ, ʚ ʩʣʫʯʘʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ 

ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʀʉ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴ 

ʥʝʚʝʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩʫʜʥʘ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ 

ɸʀʉ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʥʳʭ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʘʭ: ʘʡʩʙʝʨʛʠ, 

ʫʧʘʚʰʠʝ ʚ ʚʦʜʫ ʛʨʫʟʳ ʠ ʜʨʫʛʠʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʤʦʨʝʧʣʘʚʘʥʠʷ 

ʦʙʲʝʢʪʳ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ, ʫʧʨʘʚʣʝʥʠʝ 

ʧʦʨʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʧʨʘʚʠʣʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʪʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʠ 

ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʢʠ ʠʭ ʨʘʟʜʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʘʜʘʯʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʲʷʚʣʷʝʪ 

ʤʝʥʴʰʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʸʞʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʯʝʤ ʟʘʜʘʯʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ 

ʦʛʨʘʥʠʯʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ʠ ʜʦʩʪʫʧʥʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʤ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ɸʀʉ. 

 ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʥʘʧʨʷʤʫʶ ʩ ɸʀʉ ʩʚʷʟʘʥʦ ʩ ʧʨʦʙʣʝʤʦʡ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠʣʠ 

ʧʦʣʫʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʥʘʣʘʞʝʥʥʳʭ 

ʪʚʦʨʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʨʝʜʦʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʫʱʝʩʪʚʫʶʪ ʠʥʪʝʨʥʝʪ ʩʘʡʪʳ, ʢʦʪʦʨʳʝ ʧʫʙʣʠʢʫʶʪ ʚ ʦʪʢʨʳʪʦʤ 

ʜʦʩʪʫʧʝ (ʠʣʠ ʧʦ ʧʦʜʧʠʩʢʝ) ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ, ʧʦʣʫʯʝʥʥʫʶ ʯʝʨʝʟ ʩʝʪʴ 

ʧʨʠʸʤʥʠʢʦʚ ʩʠʛʥʘʣʦʚ ɸʀʉ (ʨʷʜ ʩʘʡʪʦʚ ʧʦʟʚʦʣʷʶʪ ʣʶʙʦʤʫ ʚʣʘʜʝʣʴʮʫ ʧʨʠʸʤʥʠʢʘ 

ɸʀʉ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʠʭ ʩʘʡʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʘʡʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʜʘʸʪ ʨʷʜ ʦʯʝʚʠʜʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ: ʤʠʥʠʤʘʣʴʥʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʪʥʷʭ ʧʦʨʪʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʀʟ ʥʝʜʦʩʪʘʪʢʦʚ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ: ʥʝ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ ʩʝʨʚʠʩʘ, ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ (ʧʦʨʷʜʢʘ 1-5 ʤʠʥʫʪ). 

ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʩʘʡʪʦʚ ʷʚʣʷʶʪʩʷ www.marinetraffic.com, 

www.vesseltracker.com, www.vesselfinder.com, shipfinder.co. ʋʢʘʟʘʥʥʳʝ ʩʘʡʪʳ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʭʦʞʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʜʠʥʳʤ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʪʯʠʢ ɸʀʉ) ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʘ, ʦʜʥʘʢʦ ʨʘʟʣʠʯʘʶʪʩʷ ʢʘʢ ʟʦʥʦʡ ʦʭʚʘʪʘ 

http://www.marinetraffic.com/
http://www.vesseltracker.com/
http://www.vesselfinder.com/
http://shipfinder.co/
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(ʦʧʨʝʜʝʣʷʝʤʦʡ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ), ʪʘʢ ʠ ʫʩʣʦʚʠʷʤʠ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʮʝʥʟʠʝʡ). 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʩʘʡʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

www.vesseltracker.com - ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʧʦʣʦʞʝʥʠʡ ʩʫʜʦʚ ʪʨʝʙʫʝʪʩʷ 

ʨʝʛʠʩʪʨʘʮʠʷ (ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʟʘʛʨʫʟʢʫ ʜʘʥʥʳʭ), ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠ 

ʙʝʩʧʣʘʪʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʜʦʩʪʫʧʥʘ ʠʥʬʦʨʤʘʮʠʷ ʪʦʣʴʢʦ ʧʦ ʧʘʩʩʘʞʠʨʩʢʠʤ ʩʫʜʘʤ, ʯʪʦ 

ʜʝʣʘʝʪ ʜʘʥʥʳʡ ʩʘʡʪ ʤʘʣʦ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʩʙʦʨʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ. 

www.vesselfinder.com - ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ, 

ʦʜʥʘʢʦ ʥʘ ʜʘʥʥʦʤ ʩʘʡʪʝ ʥʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʜʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʨʪʘʭ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ. 

shipfinder.co - ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ, ʟʦʥʘ ʧʦʢʨʳʪʠʷ 

ʘʥʘʣʦʛʠʯʥʘ ʩʘʡʪʫ www.vesselfinder.com. 

www.marinetraffic.com - ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ, 

ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʟʦʥʘ ʧʦʢʨʳʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʧʦʨʪʳ ʶʛʘ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ.  

ʋʯʠʪʳʚʘʷ ʟʦʥʫ ʧʦʢʨʳʪʠʷ ʠ ʫʩʣʦʚʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʙʳʣ ʚʳʙʨʘʥ ʩʘʡʪ 

www.marinetraffic.com, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʙʝʩʧʣʘʪʥʦ ʠ ʙʝʟ 

ʨʝʛʠʩʪʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ʩ ʵʪʦʛʦ ʩʘʡʪʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʜʥʝ (ʥʘʟʚʘʥʠʝ, ʬʣʘʛ, ʜʣʠʥʘ ʠ MMSI ʥʦʤʝʨ). ʉʙʦʨ 

ʜʘʥʥʳʭ ʩ ʩʘʡʪʘ ʠ ʦʙʨʘʙʦʪʢʘ ʠʭ ʜʦ ʚʠʜʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ 

ʩʫʜʦʚ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʘʡʪ www.marinetraffic.com ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ (ʨʠʩʫʥʦʢ 101). 

ʉʘʡʪ ʚ ʥʘʛʣʷʜʥʦʤ ʚʠʜʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʫʜʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʧʨʠʸʤʥʠʢʦʚ ɸʀʉ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʝʛʦ ʩʝʨʚʝʨʳ.  

ʅʘ ʩʪʨʘʥʠʮʝ ʩ ʢʘʨʪʦʡ (ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʢʘʨʪʳ ʠʩʧʦʣʴʟʫʝʪʩʷ Google Map) ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʣʶʙʦʡ ʠʥʪʝʨʝʩʫʶʱʠʡ ʥʘʩ ʨʝʛʠʦʥ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʧʦ ʩʫʜʘʤ ʜʦʩʪʫʧʥʳ 

ʜʘʣʝʢʦ ʥʝ ʜʣʷ ʚʩʝʭ ʧʦʨʪʦʚ. ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʩʘʡʪʝ ʦʙʥʦʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ: 

ʥʘʤʥʦʛʦ ʨʝʞʝ ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 22 ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ. 

http://www.vesseltracker.com/
http://www.vesselfinder.com/
http://shipfinder.co/
http://www.vesselfinder.com/
http://www.marinetraffic.com/
http://www.marinetraffic.com/
http://www.marinetraffic.com/
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ʈʠʩʫʥʦʢ 101 - ɸʢʚʘʪʦʨʠʷ ʧʦʨʪʘ ɺʣʘʜʠʚʦʩʪʦʢ, ʦʪʦʙʨʘʞʘʝʤʘʷ ʩʘʡʪʦʤ www.marinetraffic.com 

 

ʂʨʦʤʝ ʪʦʛʦ, ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʢʘʞʜʦʤʫ ʩʫʜʥʫ ʜʘʸʪʩʷ ʩ ʫʢʘʟʘʥʠʝʤ ʚʦʟʨʘʩʪʘ 

ʜʘʥʥʳʭ ʚ ʤʠʥʫʪʘʭ ʦʪ ʪʝʢʫʱʝʛʦ ʤʦʤʝʥʪʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʜʥʦʤ ʩʝʘʥʩʝ ʜʠʘʣʦʛʘ ʩ ʩʘʡʪʦʤ, ʤʦʛʫʪ ʦʪʥʦʩʠʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʩʫʜʦʚ ʢ 

ʨʘʟʥʳʤ ʤʦʤʝʥʪʘʤ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʩʫʜʥʝ ç1è ʧʦʣʫʯʝʥʘ 5 ʤʠʥʫʪ ʥʘʟʘʜ, ʘ ʦ ʩʫʜʥʝ ç2è 3 ʤʠʥʫʪʳ ʥʘʟʘʜ). ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʜʝʣʘʝʪ ʪʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʝʸ ʥʘʢʦʧʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʩʘʡʪʝ ʷʚʥʦ ʫʢʘʟʘʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʩ 

ʩʘʡʪʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʥʫʞʜ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʩʫʜʦʚ, ʪʘʢ ʢʘʢ ʥʝ ʦʙʣʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʣʥʦʪʦʡ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʜʘʥʥʳʝ ʩ ʫʢʘʟʘʥʥʦʛʦ ʩʘʡʪʘ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʟʘʜʘʯʘʭ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʷʭ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʫʢʘʟʘʥʥʳʡ ʩʘʡʪ ʪʘʢʞʝ ʥʝ ʦʙʣʘʜʘʝʪ ʧʫʙʣʠʯʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ 

ʜʣʷ ʚʳʛʨʫʟʢʠ ʜʘʥʥʳʭ ʦ ʩʫʜʘʭ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ [41]. ʇʨʦʛʨʘʤʤʘ ʘʥʘʣʠʟʠʨʫʝʪ 

ʟʘʧʨʦʩʳ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʙʨʘʫʟʝʨ ʦʪʦʙʨʘʞʘʝʪ ʢʘʨʪʫ ʩ ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʥʝʡ ʩʫʜʘʤʠ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʟʘʧʨʦʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʫʜʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʡ ʘʢʚʘʪʦʨʠʠ. 

http://www.marinetraffic.com/
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ɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʩ ʩʘʡʪʘ ʩʠʩʪʝʤʦʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʧʠʩʴ 

ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

[ ... , 

[43.06146, 131.7068, "NADEZHDA", 9, 30, 21, "RU", 273199300, 109, 1],  

[43.021, 131.7477, "NEKSU", 7, 266, 12, "MN", 457073000, 66, 3],  

[43.07449, 131.7513, "VLADIMIR VYSOTSKIY", 8, 37, 72, "RU", 273152400, 

152, 4], 

... ].  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʧʠʩʴ - ʵʪʦ ʩʪʨʦʢʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ 

ɺʣʘʜʠʚʦʩʪʦʢ ʦʥʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʨʝʜʥʝʤ ʦ 80 ʩʫʜʘʭ ʠ ʝʸ ʜʣʠʥʘ ʦʢʦʣʦ 5500 

ʩʠʤʚʦʣʦʚ. 

ʉʦʧʦʩʪʘʚʣʷʷ ʠʥʬʦʨʤʘʮʠʶ, ʦʪʦʙʨʘʞʘʝʤʫʶ ʥʘ ʩʘʡʪʝ, ʙʳʣ ʦʧʨʝʜʝʣʸʥ ʬʦʨʤʘʪ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ:  

43.06146 ð ʰʠʨʦʪʘ ʩʫʜʥʘ ʚ ʜʝʩʷʪʠʯʥʳʭ ʜʦʣʷʭ, 

131.7068 ð ʜʦʣʛʦʪʘ ʩʫʜʥʘ ʚ ʜʝʩʷʪʠʯʥʳʭ ʜʦʣʷʭ, 

"NADEZHDA" ð ʥʘʟʚʘʥʠʝ ʩʫʜʥʘ, 

9 ð ʪʠʧ ʩʫʜʥʘ,  

30 ð  ʢʫʨʩ ʩʫʜʥʘ, 

21 ð ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ (ʫʢʘʟʘʥʘ ʚ ʫʟʣʘʭ, ʫʤʥʦʞʝʥʥʳʭ ʥʘ 10), 

"RU" ð ʬʣʘʛ ʩʫʜʥʘ, 

273199300 ð MMSI ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʜʥʘ, 

109 ð ʜʣʠʥʘ ʩʫʜʥʘ ʚ ʤʝʪʨʘʭ, 

1 ð ʚʦʟʨʘʩʪ ʜʘʥʥʳʭ ʚ ʤʠʥʫʪʘʭ ʦʪ ʪʝʢʫʱʝʛʦ ʤʦʤʝʥʪʘ. 

ʆʙʲʸʤ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɼʘʥʥʳʝ 

ʟʘʛʨʫʞʘʶʪʩʷ ʢʘʞʜʫʶ ʤʠʥʫʪʫ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 24*60*30=43200 ʟʘʧʠʩʝʡ ʚ ʤʝʩʷʮ. 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʟʘʧʠʩʠ ʧʦ ʪʠʧʠʯʥʦʡ ʘʢʚʘʪʦʨʠʠ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ 

(ʥʘʧʨʠʤʝʨ, ʧʦʨʪʘ ɺʣʘʜʠʚʦʩʪʦʢ) ʦʢʦʣʦ 5 ʂɹ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʤʝʩʷʮ ʩʦʙʠʨʘʶʪʩʷ 

ʜʘʥʥʳʝ ʦʙʲʸʤʦʤ ʧʨʠʤʝʨʥʦ 220 ʄɹ. ʊʘʢʦʡ ʦʙʲʸʤ ʜʘʥʥʳʭ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ 



247 

 

 

 

ʦʙʨʘʙʦʪʘʥ ʦʙʳʯʥʦʡ ʥʘʩʪʦʣʴʥʦʡ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʝʡ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʨʝʘʣʠʟʫʝʪ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʩ ʩʘʡʪʘ ʠ ʟʘʛʨʫʟʢʠ ʠʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ: ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ, ʠʭ 

ʥʝʜʦʩʪʫʧʥʦʩʪʠ, ʦʙʲʝʜʠʥʝʥʠʝ ʜʘʥʥʳʭ, ʟʘʛʨʫʞʝʥʥʳʭ ʨʘʟʥʳʤʠ ʩʝʨʚʝʨʘʤʠ, 

ʩʦʭʨʘʥʝʥʠʝ ʧʦʣʥʦʡ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʣʫʯʘʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʪʦʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʅʘ ʨʠʩʫʥʢʝ 102 ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

 

 

ʈʠʩʫʥʦʢ 102 - ʉʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʫʜʘʭ ʧʨʦʭʦʜʷʪ ʦʙʨʘʙʦʪʢʫ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʢ ʠʩʪʠʥʥʳʤ 

ʚʨʝʤʝʥʥʳʤ ʦʪʤʝʪʢʘʤ (ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʥʫʪʳ). ʇʨʠ ʵʪʦʤ ʦʪʙʨʘʩʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʜʫʙʣʠʨʫʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʩ ʩʘʡʪʘ ʚ ʧʝʨʚʫʶ 

ʤʠʥʫʪʫ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩ ʚʦʟʨʘʩʪʦʤ ʚ 2 ʤʠʥʫʪʳ, ʘ ʚʦ ʚʪʦʨʫʶ ʤʠʥʫʪʫ 




















































































