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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʊʦʢʦʧʨʠʝʤʥʠʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʳ 

ʚʩʝʛʦ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʈʘʙʦʪʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʚʝʜʝʪʩʷ ʚ ʪʷʞʝʣʳʭ 

ʫʩʣʦʚʠʷʭ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 

ʪʦʢʦʧʨʠʝʤʥʠʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʠʣʴʥʦʡ ʪʨʷʩʢʝ, ʚʠʙʨʘʮʠʠ, ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʷʤ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʦʟʜʝʡʩʪʚʠʷʤ ʧʳʣʠ, ʚʣʘʛʠ ʠ ʪ.ʜ., ʧʦʵʪʦʤʫ ʢ ʥʠʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ.  

ʂʘʞʜʳʡ ʛʦʜ, ʧʦ ʜʘʥʥʳʤ ʆɸʆ çʈɾɼè, ʥʘ ʜʦʣʶ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 8 % ʚʩʝʭ ʦʪʢʘʟʦʚ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 2 ʜʦ 22 %. 

ʂ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʢʦʥʩʪʨʫʢʮʠʡ ʜʝʪʘʣʝʡ, ʠʭ ʤʦʥʪʘʞʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ (45 %), 

ʩʪʘʨʝʥʠʝ ʫʩʪʨʦʡʩʪʚ (24,5 %), ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠʣʠ 

ʚʦʦʙʱʝ ʠʭ ʦʪʩʫʪʩʪʚʠʝʤ. ʀʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʧʦʣʦʤʦʢ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʧʦʚʳʰʝʥʥʳʡ ʠʟʥʦʩ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʧʝʨʝʛʨʝʚ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ, ʣʠʙʦ ʯʨʝʟʤʝʨʥʦʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ 
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ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. ʉʠʣʴʥʳʡ ʠʟʥʦʩ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʝ ʙʘʰʤʘʢʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ, 

ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʩʝʨʴʝʟʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʘ ʠʤʝʥʥʦ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ 

ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʪʯʠʢʠ ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʝʪʘʶʪ ʚʩʶ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʇʨʠʯʠʥʘ ʨʦʩʪʘ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʘʣʳʝ 

ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʭ ʚʩʪʨʘʠʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʯʘʩʪʴ ʠʟʜʝʣʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʷʤ ʠ 

ʧʦʤʝʭʘʤ, ʚʦʟʤʦʞʥʦʩʪʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ, ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʵʪʦ 

ʜʘʝʪ ʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʦʩʚʦʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʯʝʯʥʳʭ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʩʚʷʱʝʥʳ ʪʨʫʜʳ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʉ.ɸ. 

ɺʘʩʠʣʴ-ʝʚʘ, ʀ.ʆ. ʄʝʜʚʝʜʢʦʚʘ, ɸ.ʍ. ʉʫʣʪʘʥʦʚʘ, ʀ.ʃ. ɺʠʥʦʛʨʘʜʦʚʦʡ, ɸ.ɺ. 

ɹʫʨʜʠʥʘ, ɺ.ɸ. ɹʫʨʜʠʥʘ, ʉ.ɸ. ɹʘʙʠʥʘ, ʆ.ɺ. ʀʚʘʥʦʚʘ, ʆ.ɻ. ʄʦʨʦʟʦʚʘ, ɸ.ɸ. 

ʂʫʟʥʝʮʦʚʘ, ɸ.ʉ. ʈʘʝʚʩʢʦʛʦ, ʊ.ʀ. ʄʫʨʘʰʢʠʥʦʡ, ɻʦʣʝʥʠʱʝʚʘ-ʂʫʪʫʟʦʚʘ ɸ.ɺ. ʠ 

ʜʨ., ʚʝʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʅʎɺʆ ʈɸʅ, ʋɻɸʊʋ, ʇɻʋʊʀ, ʅɻʋ, ʋʌ ʀʈʕ 

ʈɸʅ, ʅʅɻʊʋ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ, ʇɻʋ, ʂɻʕʋ ʠ ʜʨ. ʀʟʚʝʩʪʥʳ ʨʘʟʨʘʙʦʪʢʠ 

ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ E. Udd, J.P, Yao, I. Bennion, A. Loyassa, X. Chen, J. Wang, 

J. Capmany ʠ ʜʨ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʬʠʨʤ ʅʝʚʘ ʊʝʭʥʦʣʦʜʞʠ, OPSENS, 

FiberSense, ʇɸʆ ʇʅʇʇʂ, ʀʥʚʝʨʩʠʷ-ʉʝʥʩʦʨ ʠ ʜʨ. ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ɺʆʄʉʉ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺ ʨʘʙʦʪʘʭ ʫʢʘʟʘʥʥʳʭ ʘʚʪʦʨʦʚ ʠ ʬʠʨʤ ʰʠʨʦʢʦ ʦʧʠʩʘʥʳ ɺʆɼ ʥʘ ʦʩʥʦʚʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʚʢʣʶʯʘʷ ɺɹʈ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ, ɺɹʈ ʩ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʥʘʧʨʠʤʝʨ, ʪʨʝʫʛʦʣʴʥʦʡ ʩʠʤʤʝʪʨʠʯʥʦʡ ʠ ʘʩʩʠʤʝʪʨʠʯʥʦʡ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠʭ 
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ʦʧʨʦʩʘ ʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʚ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʝʪʷʭ. ɺɹʈ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʟʘʜʘʯʘʭ ʠʟʤʝʨʝʥʠʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʠʟʥʦʩ ʠ ʪ.ʜ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʦʧʨʦʩʘ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʨʘʜʠʦʬʦʪʦʥʥʳʝ. ʅʘʨʷʜʫ ʩ 

ʵʪʠʤ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʶʪ ʘʜʨʝʩʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʣʦʞʥʦʤʫ 

ʧʨʦʮʝʩʩʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʠ 

ʧʦʩʪʨʦʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ɺʆʄʉʉ. 

ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ, ʨʘʟʨʘʙʦʪʢʠ ʜʘʪʯʠʢʦʚ ʠ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʤʥʦʛʦʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ 

ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʦʩʥʦʚʝ 

ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ʇʨʝʜʩʪʘʚʣʷʝʤʘʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ. ʊʝʤʘʪʠʢʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʣʘʥʘʤ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʇʦʩʪʘʥʦʚʣʝʥʠʷ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ218 ʦʪ 09.04.2010 ʛ., ʨʷʜʘ ʬʝʜʝʨʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʠ ʠʥʠʮʠʘʪʠʚʥʳʭ 

ʜʦʛʦʚʦʨʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʢʘʬʝʜʨʦʡ ʨʘʜʠʦʬʦʪʦʥʠʢʠ ʠ ʤʠʢʨʦʚʦʣʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʅʀʀ ʧʨʠʢʣʘʜʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʬʦʪʦʥʠʢʠ ʠ ʞʠʚʳʭ ʩʠʩʪʝʤ 

ʂʅʀʊʋ-ʂɸʀ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʤʥʦʛʦʩʝʥʩʦʨʥʳʝ ʩʠʩʪʝʤʳ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʥʘ ʦʩʥʦʚʝ 

ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ 

ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʠ ʤʥʦʛʦʩʝʥʩʦʨʥʳʝ 

ʩʠʩʪʝʤʳ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʫʣʫʯʰʝʥʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʸʤʥʠʢʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ, ʥʘ 
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ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʠʭ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʘʜʨʝʩʦʤ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘʫʯʥʘʷ ʟʘʜʘʯʘ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ 

ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 

ʠ ʝʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʠʟʤʝʥʝʥʠʶ ʜʣʠʥʳ ʨʝʰʝʪʢʠ ʠ ʚʝʣʠʯʠʥʳ ʧʨʦʜʦʣʴʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʝʥʩʦʨʘʭ, ʚ 

ʢʦʪʦʨʳʭ ʪʠʧ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ ʚʳʙʨʘʥ ʘʜʨʝʩʥʳʤ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʜʫʣʷʮʠʠ ʦʛʠʙʘʶʱʝʡ ʙʠʝʥʠʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘ ʘʜʨʝʩʥʳʭ ʯʘʩʪʦʪʘʭ, ʣʝʞʘʱʝʡ ʚ ʨʘʜʠʦʜʠʘʧʘʟʦʥʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

ʈʝʰʘʝʤʳʝ ʟʘʜʘʯʠ: 

1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʝʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠ ̫

ʧʫʪʝʡ ʫʣʫʯʰʝʥʠʷ ʠʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʚ ʥʠʭ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ 

ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ 

ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʸʤʥʠʢʘ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʠʟʤʝʥʝʥʠʶ ʜʣʠʥʳ 

ʚʩʪʨʦʝʥʥʳʭ ʚ ʥʝʛʦ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʤʥʦʛʦʩʝʥʩʦʨʥʫʶ ʩʠʩʪʝʤʫ. ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠ,̫ ʧʦʩʪʨʦʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

3. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ 

ʧʨʠʞʠʤʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʙʨʵʛʛʦʚʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʘʜʨʝʩʥʦʡ ʚʦʣʦʢʦʥʥʦʡ ʙʨʵʛʛʦʚʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʚʳʟʚʘʥʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ, ʩ ʦʙʲʝʜʠʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʜʘʪʯʠʢʦʚ ʚ ʤʥʦʛʦʩʝʥʩʦʨʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠ,̫ ʧʦʩʪʨʦʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  
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4. ʈʘʟʨʘʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʝʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʠ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩ 

ʨʘʜʠʦʬʦʪʦʥʥʳʤ ʦʧʨʦʩʦʤ ʫʢʘʟʘʥʥʳʭ ʜʘʪʯʠʢʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʦʧʪʦʤʝʭʘʥʠʢʠ ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ ʩ 

ʟʘʧʠʩʘʥʥʳʤʠ ʚ ʥʝʛʦ ʘʜʨʝʩʥʳʤʠ ʚʦʣʦʢʦʥʥʳʤʠ ʙʨʵʛʛʦʚʩʢʠʤʠ ʨʝʰʝʪʢʘʤʠ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ 

ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʤʝʪʦʜ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʥʘ 

ʦʩʥʦʚʝ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ.  

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʳʭ ʧʦʣʦʞʝʥʠʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ, 

ʢʦʨʨʝʢʪʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʴʶ 

ʨʝʘʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ; ʩʦʚʧʘʜʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ 

ʜʘʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʘ 

ʪʘʢʞʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʟʜʘʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ; ʵʢʩʧʝʨʪʠʟʘʤʠ ʌʀʇʉ ʩ ʧʨʠʟʥʘʥʠʝʤ ʨʷʜʘ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʠʟʦʙʨʝʪʝʥʠʷʤʠ ʠ ʧʦʣʝʟʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʟʘʱʠʱʝʥʥʳʤʠ ʧʘʪʝʥʪʘʤʠ ʈʌ. ʇʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʪʘʥʜʘʨʪʥʳʝ ʧʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Mathcad, Optiwave System 

7.0, OptiGrating 4.0. 

ɺʦ ʚʚʝʜʝʥʠʠ ʜʘʥʘ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ: 

ʘʢʪʫʘʣʴʥʦʩʪʴ, ʮʝʣʴ, ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ, ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʨʝʘʣʠʟʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘʧʨʦʙʘʮʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ, ʦʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ 

ʧʦʣʦʞʝʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʩʪʨʫʢʪʫʨʘ ʠ ʢʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʩʝʨʪʘʮʠʠ. 
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ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʫʪʠ ʫʣʫʯʰʝʥʠʷ ʠʭ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ, ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʠʭ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʘʜʨʝʩʦʤ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ɻʆʉʊ 32680-2014 ʠ ɻʆʉʊ 

166-89 ʧʨʝʜʲʷʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʥʦʩʘ 

ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʦʙʲʝʢʪ ʠ 

ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʥʘʷ ʥʘʫʯʥʘʷ ʟʘʜʘʯʘ, ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʣʝʜʥʠʭ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʰʤʘʢʘ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ 

ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ɺ ʨʘʟʜ. 2.1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʣʦʢʦʥʥʦʡ 

ʙʨʵʛʛʦʚʩʢʦʡ ʨʝʰʝʪʢʠ ʩ ʛʘʫʩʩʦʚʳʤ ʧʨʦʬʠʣʝʤ ʦʪʨʘʞʝʥʠʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʝʝ 

ʜʣʠʥʳ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʯʠʪʘʶʪʩʷ ʦʧʦʨʥʳʤʠ ʠ ʩʣʫʞʘʪ ʙʘʟʦʡ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʩ ʧʨʠʤʝʥʷʝʤʳʤʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ 

ɸɺɹʈ.   ɺ ʨʘʟʜ. 2.2 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʨʝʩʥʦʡ ʚʦʣʦʢʦʥʥʦʡ 

ʙʨʵʛʛʦʚʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʠʜʝʥʪʠʯʥʳʭ ʩʚʝʨʭʫʟʢʦʧʦʣʦʩʥʳʭ 

ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ (2ɚ-ɺɹʈ) ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʝ ʜʣʠʥʳ. ɺ ʨʘʟʜ. 

2.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʩʣʘʙʦʦʪʨʘʞʘʶʱʝʡ ʘʜʨʝʩʥʦʡ 

ʚʦʣʦʢʦʥʥʦʡ ʙʨʵʛʛʦʚʩʢʦʡ ʨʝʰʝʪʢʠ ʩ ʜʚʫʤʷ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʬʘʟʦʚʳʤʠ ˊ-

ʩʜʚʠʛʘʤʠ. ɺ ʨʘʟʜ. 2.4 ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʥʮʠʧ ʨʘʜʠʦʬʦʪʦʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʩʠʩʪʝʤ rʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʥʘ ʦʩʥʦʚʝ ʢʦʤʙʠʥʘʮʠʡ ɸɺɹʈ ʩ 

ʜʚʫʤʷ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʬʘʟʦʚʳʤʠ ˊ-ʩʜʚʠʛʘʤʠ ʠ ɺɹʈ ʩ ʛʘʫʩʩʦʚʳʤ ʧʨʦʬʠʣʝʤ 

ʦʪʨʘʞʝʥʠʷ, ʠʤʝʶʱʠʭ ʦʜʠʥʘʢʦʚʫʶ ʦʛʠʙʘʶʱʫʶ ʩʧʝʢʪʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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ɺ ʨʘʟʜ. 2.5 ʧʦʣʫʯʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ɺʆɼ ʦʙʲʝʜʠʥʝʥʳ ʚ ʤʥʦʛʦʩʝʥʩʦʨʥʳʝ 

ʩʠʩʪʝʤ rʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ 

ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ɺʆɼ ʥʘ ɸɺɹʈ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚ 1,5 ʨʘʟʘ, ʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚ 3-6 ʨʘʟ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʩʦʢʨʘʱʝʥʠʡ ʠʭ 

ʩʪʦʠʤʦʩʪʠ (ʜʦ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ) ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ɸɺɹʈ ʠ ʨʘʜʠʦʬʦʪʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠʭ ʦʧʨʦʩʘ. 

 ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ 

ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʘʜʨʝʩʥʳʭ 

ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ɺ ʨʘʟʜ. 3.1 ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʥʘ ʩʜʚʠʛ 

ʮʝʥʪʨʘʣʴʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ɺɹʈ ʩ ʛʘʫʩʩʦʚʩʢʠʤ ʧʨʦʬʠʣʝʤ ʦʪʨʘʞʝʥʠʷ. ɺ ʨʘʟʜ. 

3.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɺɹʈ ʩ ʬʘʟʦʚʳʤ ˊ-ʩʜʚʠʛʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɺɹʈ ʫʢʘʟʘʥʥʦʛʦ 

ʪʠʧʘ ʧʦʟʚʦʣʷʝʪ ʩʪʦʠʪʴ ʤʥʦʛʦʩʝʥʩʦʨʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʟʜ. 3.3, 

ʦʜʥʘʢʦ ʥʝ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʘʜʨʝʩʥʳʭ ɺɹʈ ʩ ʜʚʫʤʷ ʬʘʟʦʚʳʤʠ -́ʩʜʚʠʛʘʤʠ, 

ʢʦʪʦʨʳʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʟʜ. 3.4 ʠ ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʨʘʰʠʚʘʝʤʦʡ ʨʝʰʝʪʢʠ ʙʦʣʝʝ ʧʨʦʩʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʢʦʥʪʨʦʣʣʝʨʦʚ ɺʆʄʉʉ. ɺ ʨʘʟʜʝʣʝ 3.5 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʦʧʨʦʩʘ 

ʤʥʦʛʦʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ 

ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʞʝʩʪʚʘ ɸɺɹʉ ʩ ʜʚʫʤʷ 

ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʬʘʟʦʚʳʤʠ ˊ-ʩʜʚʠʛʘʤʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ɸɺɹʈ ʚ ʩʠʩʪʝʤʘʭ 

ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʧʦʟʚʦʣʠʪ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʳʯʥʳʭ ʛʘʫʩʩʦʚʩʢʠʭ ɺʆɼ, ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʩʦʢʨʘʱʝʥʠʡ ʠʭ ʩʪʦʠʤʦʩʪʠ. 
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ɺ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʧʨʠʥʮʠʧʦʚ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ 

ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʝʛʦ 

ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʚ ʙʦʨʪʦʚʫʶ ʩʝʪʴ 

ʉʉʇʀ. ʆʧʨʝʜʝʣʝʥʳ ʠʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʚʳʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʚ ʮʝʣʦʤ.  

ɺ ʧʨʠʣʦʞʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʘʢʪʳ ʚʥʝʜʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

1. ɺʳʷʚʣʝʥʳ ʨʝʟʝʨʚʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʆʄʉʉ ʥʘ ʙʘʟʝ ɸɺɹʈ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʦʣʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʕʉ ʠ ʝʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. 

2. ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʧʦʣʫʯʝʥʳ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ 

ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʕʉ ʢʘʢ ʬʫʥʢʮʠʠ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ 

ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʨʝʰʝʪʦʢ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʥʝʛʦ, ʘ ʠʤʝʥʥʦ, ʧʦ ʟʥʘʯʝʥʠʷʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʜʫʣʷʮʠʠ ʦʛʠʙʘʶʱʝʡ ʙʠʝʥʠʡ ʘʜʨʝʩʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 2l-

ɺɹʈ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʜʫʣʷʮʠʠ ʦʛʠʙʘʶʱʝʡ ʙʠʝʥʠʡ ʘʜʨʝʩʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʩʣʘʙʦʦʪʨʘʞʘʶʱʠʭ 2p-ɺɹʈ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʜʫʣʷʮʠʠ ʠ ʘʤʧʣʠʪʫʜʳ 

ʦʛʠʙʘʶʱʝʡ ʙʠʝʥʠʡ ʘʜʨʝʩʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʧʫʩʢʘʶʱʠʭ 2p-ɺɹʈ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʘʜʨʝʩʦʤ, ʦʪʨʘʞʝʥʥʳʭ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ɺɹʈ; ʨʘʟʨʘʙʦʪʘʥʳ 

ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʦʧʨʦʩʘ ɸɺɹʈ ʠ ɺʆʄʉʉ ʚ ʮʝʣʦʤ. 

3. ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʧʦʣʫʯʝʥʳ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ 

ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʕʉ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʢʘʢ 

ʬʫʥʢʮʠʠ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʜʫʣʷʮʠʠ ʦʛʠʙʘʶʱʝʡ ʙʠʝʥʠʡ ʘʜʨʝʩʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʧʫʩʢʘʶʱʠʭ 2p-ɺɹʈ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʜʨʝʩʦʤ ʠ ʩʦʚʤʝʩʪʥʦʛʦ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʝʛʦ ʠʟʥʦʩʘ ʧʦ ʬʫʥʢʮʠʠ ʠʟʤʝʥʝʥʠʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ; 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʦʧʨʦʩʘ ɸɺɹʈ ʠ ɺʆʄʉʉ ʚ ʮʝʣʦʤ. 

4. ʇʨʝʜʣʦʞʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ɺʆʄʉʉ ʢʦʥʪʨʦʣʷ 

ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʕʉ ʠ ʝʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ 

ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ʠʭ ʇʆ; 

ʧʨʠʚʝʜʝʥʳ ʦʮʝʥʢʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɺʆʄʉʉ ʠ ʟʥʘʯʝʥʠʷ ʚʳʠʛʨʳʰʘ ʚ ʥʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ɺʆʄʉʉ 

ʥʘ ʦʩʥʦʚʝ ɸɺɹʈ, ʨʝʰʘʶʱʠʭ ʟʘʜʘʯʠ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʕʉ ʠ ʝʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʩ 

ʫʣʫʯʰʝʥʥʳʤʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʈʘʟʨʘʙʦʪʘʥʳ 

ʢʦʥʩʪʨʫʢʮʠʠ ɺʆɼ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ 

ʠʭ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʫ ɺʆʄʉʉ ʠ ʙʦʨʪʦʚʦʡ ʉʉʇʀ ʕʉ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʶʪ 

ʫʣʫʯʰʠʪʴ ʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʠ. ʅʦʚʠʟʥʘ ʧʦʣʫʯʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʝʤʴʶ ʧʘʪʝʥʪʘʤʠ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 

ʆʙʝʩʧʝʯʝʥʘ ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ 

ʧʨʠʞʠʤʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʕʉ ʚ 1,5 ʨʘʟʘ ʤʝʥʴʰʝ ʪʨʝʙʫʝʤʦʡ ʧʦ ɻʆʉʊ 

ʠ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝʡ, ʯʝʤ ʧʦʣʫʯʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ɺʆɼ 

ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʕʉ 

ʧʦʣʫʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʚ 3-6 ʨʘʟ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʥʘ ʧʦʨʷʜʦʢ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʩʝʥʩʦʨʥʦʡ 

ʩʝʪʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ɸɺɹʈ-ʩʝʥʩʦʨʦʚ ʠ ʨʘʜʠʦʬʦʪʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠʭ 

ʦʧʨʦʩʘ ʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʳ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʩ ʆʆʆ çʀʈɿ-ʊʕʂè ʠ ʚ 

ʂʅʀʊʋ-ʂɸʀ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ (ʧʨʦʛʨʘʤʤʘ 

çɸʩʠʤʤʝʪʨʠʷè, 8.6872.2017/8.9). 
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ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ XV-XVII  

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ (ʄʅʊʂ) çʆʧʪʠʯʝʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʭè (ʂʘʟʘʥʴ, ʋʬʘ, ʉʘʤʘʨʘ, 2016-2018 ʛʛ.), 19-

21-ʦʡ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʳʭ ʰʢʦʣʘʭ-ʩʝʤʠʥʘʨʘʭ çɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʬʠʟʠʯʝʩʢʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠè (ʋʣʴʷʥʦʚʩʢ, 2016-

2018 ʛʛ.), ʅʊʂ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè (ʉʘʤʘʨʘ, 2017 ʛ.), 

ʄʅʊʂ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ çʇʨʠʢʣʘʜʥʘʷ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ, ʬʦʪʦʥʠʢʘ ʠ ʞʠʚʳʝ ʩʠʩʪʝʤʳè  (ʂʘʟʘʥʴ, 2017, 2019 ʛʛ.), XIII 

ʄʅʊʂ çʌʠʟʠʢʘ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚè (ʛ. ʄʠʘʩʩ, 

2018 ʛ.), ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  "ʗʜʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʦʪ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢ ʚʥʝʜʨʝʥʠʶ" (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, 2018 ʛ.),  8-ʦʤ ʈʦʩʩʠʡʩʢʦʤ 

ʩʝʤʠʥʘʨʝ ʧʦ ʚʦʣʦʢʦʥʥʳʤ ʣʘʟʝʨʘʤ (ʅʦʚʦʩʠʙʠʨʩʢ, 2018 ʛ.),  

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ 29 ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʠ ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 05.11.13, ʠ ʪʨʠ ʩʪʘʪʴʠ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ ʧʦ 

ʩʤʝʞʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʦʜʥʘ ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣʝ, ʮʠʪʠʨʫʝʤʦʤ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʈʀʅʎ, ʪʨʠ ʩʪʘʪʴʠ ʚ ʠʟʜʘʥʠʷʭ, ʮʠʪʠʨʫʝʤʳʭ ʚ Web of Science ʠ Scopus, ʩʝʤʴ 

ʧʘʪʝʥʪʦʚ ʈʌ, 12 ʨʘʙʦʪ ʚ ʩʙʦʨʥʠʢʘʭ ʜʦʢʣʘʜʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ 

ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ. ɼʚʝ ʨʘʙʦʪʳ ʥʘʧʠʩʘʥʳ ʘʚʪʦʨʦʤ ʝʜʠʥʦʣʠʯʥʦ.  

ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 

ʯʝʪʳʨʝʭ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 

108 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʠ ʧʨʠʣʦʞʝʥʠʷ. ʈʘʙʦʪʘ ʙʝʟ ʧʨʠʣʦʞʝʥʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 149 

ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʚʢʣʶʯʘʷ 96 ʨʠʩʫʥʢʦʚ ʠ 7 ʪʘʙʣʠʮ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 05.11.13 

çʇʨʠʙʦʨʳ ʠ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʚʝʱʝʩʪʚ, ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʠʟʜʝʣʠʡè ʧʦ ʧʫʥʢʪʘʤ: 

1. çʅʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʥʦʚʳʭ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʚʝʱʝʩʪʚ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡè (ʚʧʝʨʚʳʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʮʝʩʩʳ 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʠʥʳ ɸɺɹʈ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʪʦʢʦʧʨʠʝʤʥʠʢ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʠ ʚʳʟʚʘʥʥʳʝ ʠʟʥʦʩʦʤ ʧʦʩʣʝʜʥʝʛʦ, ʘ ʪʘʢʞʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ɸɺɹʈ, ʚʳʟʚʘʥʥʳʭ ʫʩʠʣʠʝʤ 

ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʢ ɺʆɼ 

ʠʟʥʦʩʘ ʥʘ ʙʘʟʝ ʦʙʦʠʭ ʫʢʘʟʘʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʪʘʢ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ɺʆɼ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʠ  ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ). 

2. çʈʘʟʨʘʙʦʪʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ, ʩʨʝʜʩʪʚ, ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ 

ʢʦʥʪʨʦʣʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷè (ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ɺʆʄʉʉ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʠʭ ʜʘʪʯʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʢʦʤʧʝʥʩʘʮʠʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʚ 

ʭʦʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ). 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʈʝʟʫʣʴʪʘʪʳ ʩʠʩʪʝʤʥʦʛʦ ʧʦʠʩʢʘ ʧʫʪʝʡ ʠ ʩʧʦʩʦʙʳ ʫʣʫʯʰʝʥʠʷ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ 

ʪʦʢʦʧʨʠʸʤʥʠʢʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʠʭ 

ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʜʨʝʩʦʤ ʚ ʭʦʜʝ 

ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

2. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠ ̫ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʪʦʢʦʧʨʠʸʤʥʠʢʦʚ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ ʜʣʠʥʳ ʚʩʪʨʦʝʥʥʦʡ ʚ ʥʝʝ ʘʜʨʝʩʥʦʡ 

ʚʦʣʦʢʦʥʥʦʡ ʙʨʵʛʛʦʚʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

3. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠ ̫ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ 

ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʙʨʵʛʛʦʚʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʘʜʨʝʩʥʦʡ 
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ʚʦʣʦʢʦʥʥʦʡ ʙʨʵʛʛʦʚʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

4. ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʠ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʤʥʦʛʦʩʝʥʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʦʚ ʢʦʥʪʨʦʣʷ 

ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʝʛʦ 

ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʢʘʭ; ʨʘʟʨʘʙʦʪʢʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʙʦʨʪʦʚʫʶ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʕʉ; ʫʯʘʩʪʠʠ ʚ ʤʦʜʝʣʴʥʳʭ 

ʠ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʩʧʦʩʦʙʦʚ; ʘʧʨʦʙʘʮʠʠ, ʦʧʫʙʣʠʢʦʚʘʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. 
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ɻʃɸɺɸ 1 ʄɽʊʆɼʓ ʀ ʉʈɽɼʉʊɺɸ ʂʆʅʊʈʆʃʗ ʉʆʉʊʆʗʅʀʗ 

ʀɿʅʆʉɸ ʀ ʋʉʀʃʀʗ ʇʈʀɾʀʄɸ ʊʆʂʆʇʈʀɽʄʅʀʂʆɺ 

ɾɽʃɽɿʅʆɼʆʈʆɾʅʓʍ ʕʃɽʂʊʈʆʇʆɼɺʀɾʅʓʍ ʉʆʉʊɸɺʆɺ 

 

 

 

ʕʣʝʢʪʨʦʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ (ʕʇʉ) ï ʵʣʝʢʪʨʦʚʦʟʳ, ʵʣʝʢʪʨʦʧʦʝʟʜʘ ʠ 

ʵʣʝʢʪʨʦʩʝʢʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʪʷʛʦʚʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ, ʧʦʣʫʯʘʶʱʠʤʠ 

ʧʠʪʘʥʠʝ ʦʪ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʠʣʠ ʩʦʙʩʪʚʝʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ. 

ʈʘʟʣʠʯʘʶʪ ʢʦʥʪʘʢʪʥʳʡ (ʥʝʘʚʪʦʥʦʤʥʳʡ) ʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʡ (ʘʚʪʦʥʦʤʥʳʡ) 

ʕʇʉ, ʘ ʪʘʢʞʝ ʩʤʝʰʘʥʥʳʡ ʢʦʥʪʘʢʪʥʦ-ʘʢʢʫʤʫʣʷʪʦʨʥʳʡ, ʜʠʟʝʣʴ-

ʘʢʢʫʤʫʣʷʪʦʨʥʳʡ ʠ ʜʠʟʝʣʴ-ʢʦʥʪʘʢʪʥʳʡ ʕʇʉ [1]. 

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʥʪʘʢʪʥʳʡ ʕʇʉ, ʢ ʪʷʛʦʚʳʤ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤ ʢʦʪʦʨʦʛʦ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʵʥʝʨʛʠʷ 

ʧʦʜʚʦʜʠʪʩʷ ʯʝʨʝʟ ʪʦʢʦʧʨʠʝʤʥʠʢ ʦʪ ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʚʦʜʘ, ʘ ʥʘ ʣʠʥʠʷʭ 

ʤʝʪʨʦʧʦʣʠʪʝʥʘ - ʦʪ ʢʦʥʪʘʢʪʥʦʛʦ ʨʝʣʴʩʘ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʙʨʘʪʥʳʤ ʧʨʦʚʦʜʦʤ 

ʩʣʫʞʘʪ ʨʝʣʴʩʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʠʣʦʚʳʝ ʮʝʧʠ ʕʇʉ ʩʦʝʜʠʥʷʶʪʩʷ ʯʝʨʝʟ ʢʦʣʸʩʥʳʝ 

ʧʘʨʳ. ʇʦ ʨʦʜʫ ʪʦʢʘ ʪʷʛʦʚʦʡ ʩʝʪʠ ʨʘʟʣʠʯʘʶʪ ʕʇʉ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ. ʅʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 

ʕʇʉ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 3 ʢɺ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 

25 ʢɺ ʯʘʩʪʦʪʦʡ 50 ɻʮ, ʘ ʪʘʢʞʝ ʜʚʫʭʩʠʩʪʝʤʥʳʡ; ʥʘ ʤʝʪʨʦʧʦʣʠʪʝʥʘʭ ð 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 750 ɺ. ɿʘ ʨʫʙʝʞʦʤ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʕʇʉ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 1,5 ʢɺ, ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 

15 ʢɺ ʧʦʥʠʞʝʥʥʦʡ ʯʘʩʪʦʪʳ ð 16ӏ ɻʮ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʩʠʩʪʝʤʥʳʡ [1]. 
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ʊʦʢʦʧʨʠʝʤʥʠʢʦʤ ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʘʛʦʥʘ ʧʦʣʫʯʘʝʪ ʧʠʪʘʥʠʝ ʦʪ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ 

[2]. 

ʅʘ ʜʦʣʶ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 8 % ʚʩʝʭ ʦʪʢʘʟʦʚ ʕʇʉ [3]. ʆʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʦʪʢʘʟʘ ʫʩʪʨʦʡʩʪʚ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʚʦʦʙʱʝ 

ʠʭ ʦʪʩʫʪʩʪʚʠʝ [4]. ʂ ʦʩʥʦʚʥʳʤ ʥʝʠʩʧʨʘʚʥʦʩʪʷʤ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʕʇʉ 

ʦʪʥʦʩʷʪ ʧʦʚʳʰʝʥʥʳʡ ʠʟʥʦʩ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʝʨʝʛʨʝʚ ʢʦʥʪʘʢʪʥʳʭ ʯʘʩʪʝʡ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʢʦʪʦʨʳʡ 

ʚʦʟʥʠʢʘʝʪ ʣʠʙʦ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ, ʣʠʙʦ ʯʨʝʟʤʝʨʥʦʛʦ ʫʩʠʣʠʷ 

ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʯʪʦ ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ.  

ʊʦʢʦʧʨʠʝʤʥʠʢʠ ʕʇʉ ʧʨʦʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ: ʊʆ-1, ʊʆ-2, ʊʆ-3, ʊʈ-1, ʊʈ-2, ʊʈ-3. ʆʩʥʦʚʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʪʦʢʦʧʨʠʝʤʥʠʢʫ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1.1 [5].  

ʀʟ ʪʘʙʣʠʮʳ 1.1 ʚʠʜʥʦ, ʯʪʦ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷʭ, ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ 

ʪʦʣʱʠʥʳ ʙʘʰʤʘʢʘ ʚ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʠ ʧʨʠʞʠʤʥʦʝ ʫʩʠʣʠʝ ʙʘʰʤʘʢʘ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʥʘ ʢʦʥʪʘʢʪʥʳʡ ʨʝʣʴʩ. ʈʘʩʩʤʦʪʨʠʤ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʛʨʝʰʥʦʩʪʠ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ.  

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 32680-2014 ʫʩʠʣʠʝ ʧʨʠʞʠʤʘ ʠʟʤʝʨʷʝʪʩʷ ʩ ʢʣʘʩʩʦʤ 

ʪʦʯʥʦʩʪʠ ʥʝ ʭʫʞʝ 0.5 [6]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʜʠʘʧʘʟʦʥʘ 

ʠʟʤʝʨʝʥʠʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʩʦʩʪʘʚʣʷʝʪ 220ʅ, ʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ Ñ1.1 ʅ. 

ɿʘʤʝʨ ʪʦʣʱʠʥʳ ʙʘʰʤʘʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʙʦʨʦʤ ʧʦ ɻʆʉʊ 166-89 ʩ 

ʢʣʘʩʩʦʤ ʪʦʯʥʦʩʪʠ 1 [7]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ 

ʠʟʥʦʩʘ ʩʦʩʪʘʚʣʷʝʪ 35 ʤʤ, ʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ 

ʙʦʣʝʝ Ñ0.35 ʤʤ. 
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ʊʘʙʣʠʮʘ 1.1 ï ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʪʦʢʦʧʨʠʝʤʥʠʢʫ 

ʊʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ 

ʇʘʨʘʤʝʪʨʳ ʧʨʠ ʨʝʤʦʥʪʘʭ ʠ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫ-

ʞʠʚʘʥʠʠ 
ʇʨʠʤʝʯʘʥʠʷ 

ʧʦ ʯʝʨʪʝ-

ʞʫ 

ʂʈ-1 

ʂʈ-2 
ʊʈ-3 ʊʈ1, 

ʊʆ-3, ʊʆ-2 

ʇʨʠʞʠʤʥʦʝ ʫʩʠʣʠʝ 

ʙʘʰʤʘʢʘ ʨʘʙʦʯʝʤ 

ʧʦʣʦʞʝʥʠʠ. ʅ (ʢʛʩ) 

180-220 

(18-22) 

180-220 

(18-22) 

180-220 

(18-22) 

160-220 

(16-22) 

ʇʨʠ ʚʳʩʦʪʝ ʚʝʨʭʥʝʡ ʪʦʯʢʠ 

ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ 

ʫʨʦʚʥʝʤ ʛʦʣʦʚʦʢ ʭʦʜʦʚʳʭ 

ʨʝʣʴʩʦʚ (160Ñ1) ʤʤ 

 

ɺʳʩʦʪʘ ʚʝʨʭʥʝʡ ʪʦʯʢʠ 

ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʙʘʰʤʘʢʘ, ʤʤ: 

ʥʘʜ ʫʨʦʚʥʝʤ 

ʛʦʣʦʚʦʢ ʭʦʜʦʚʳʭ 

ʨʝʣʴʩʦʚ: 

     

ʚ ʩʚʦʙʦʜʥʦʤ 

ʧʦʣʦʞʝʥʠʠ 
185Ñ5 179-191 179-191 174-191  

ʚ ʦʪʢʣʶʯʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ 

 

135Ñ5 124-140 124-140 124-140  

ʊʦʣʱʠʥʘ ʙʘʰʤʘʢʘ ʚ 

ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʥʝ ʤʝ-

ʥʝʝ, ʤʤ:  

     

ʙʝʟ ʥʘʢʣʘʜʢʠ 35 23 18 12 ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ 

ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʛʨʝ-

ʙʝʥʴ) ʥʝ ʙʦʣʝʝ 3 ʤʤ 
ʩ ʥʘʢʣʘʜʢʦʡ 34Ñ1 28 23 15 

 

ɿʘʟʦʨ, ʤʤ: 
     

ʤʝʞʜʫ ʦʩʴʶ ʠ 

ʦʪʚʝʨʩʪʠʝʤ ʚ 

ʜʝʨʞʘʪʝʣʝ ʙʘʰʤʘʢʘ, 

ʥʝ ʙʦʣʝʝ 

0.2-0.69 0.8 1.0 1.3  

ʤʝʞʜʫ ʦʩʴʶ ʠ ʢʨʦʥ-

ʰʪʝʡʥʦʤ 
0.5-0.9 1.0 1.0 2.0  

 

ʉʫʤʤʘʨʥʳʡ ʟʘʟʦʨ 

ʤʝʞʜʫ ʜʝʨʞʘʪʝʣʝʤ 

ʙʘʰʤʘʢʘ ʠ ʢʨʦʥʰʪʝʡ-

ʥʦʤ 

0.6-3.0 0.6-4.5 0.6-4.5 0.6-6.0  

 

ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ 

ʩʝʯʝʥʠʷ ʰʫʥʪʘ ʚʩʣʝʜ-

ʩʪʚʠʝ ʦʙʨʳʚʘ ʞʠʣ, ʥʝ 

ʙʦʣʝʝ, % 

 

- 5 5 10  

ʉʦʩʪʦʷʥʠʝ ʪʦʢʦʧʨʠʝʤ-

ʥʠʢʘ ʠ ʝʛʦ ʜʝʪʘʣʝʡ 
ʊʨʝʱʠʥʳ, ʠʟʣʦʤʳ, ʩʢʦʣʳ, ʜʝʬʦʨʤʘʮʠʷ ʥʝ 

ʜʦʧʫʩʢʘʶʪʩʷ 
 

 

  



22 
 

1.1 ɺʠʜʳ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ 

 

ʊʦʢʦʧʨʠʸʤʥʠʢʠ ʨʘʟʣʠʯʘʶʪ ʧʦ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʠ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ 

ʠʩʧʦʣʥʝʥʠʶ: 

1. ɼʣʷ ʪʦʢʦʩʲʸʤʘ ʩ ʚ ʚʦʟʜʫʰʥʦʡ ʢʦʥʪʘʢʪʥʦʡ ʧʦʜʚʝʩʢʠ: 

¶ ʇʘʥʪʦʛʨʘʬʥʳʝ 

¶ ɼʫʛʦʚʳʝ 

¶ ʐʪʘʥʛʦʚʳʝ 

ʇʘʥʪʦʛʨʘʬʥʳʡ ʪʦʢʦʧʨʠʝʤʥʠʢ: 

ʊʦʢʦʧʨʠʝʤʥʠʢ ʩ ʧʦʜʲʝʤʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚ ʚʠʜʝ ʰʘʨʥʠʨʥʦʛʦ 

ʤʥʦʛʦʟʚʝʥʥʠʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʣʦʟʘ. [8] 

ʇʘʥʪʦʛʨʘʬʥʳʡ ʪʦʢʦʧʨʠʝʤʥʠʢ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ, ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ 

ʧʦʜʚʠʞʥʳʭ ʨʘʤ, ʜʚʫʭ ʢʘʨʝʪʦʢ, ʧʦʣʦʟʘ, ʘ ʪʘʢʞʝ ʧʦʜʲʝʤʥʦ-ʦʧʫʩʢʘʶʱʝʛʦ 

ʤʝʭʘʥʠʟʤʘ [9]. ʇʨʠʤʝʥʷʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʚʦʟʘʭ, ʵʣʝʢʪʨʦʧʦʝʟʜʘʭ, ʪʨʘʤʚʘʷʭ.  

 

ʈʠʩ. 1.1 ï ʇʘʥʪʦʛʨʘʬ ʥʘ ʚʘʛʦʥʝ ʪʨʘʤʚʘʷ 

 

ɼʫʛʦʚʦʡ ʪʦʢʦʧʨʠʝʤʥʠʢ: 

ʊʦʢʦʧʨʠʝʤʥʠʢ ʩ ʧʦʜʲʝʤʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚ ʚʠʜʝ ʧʦʚʦʨʦʪʥʦʡ ʨʘʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʣʦʟʘ ʧʦ ʜʫʛʝ ʦʢʨʫʞʥʦʩʪʠ [8]. 
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ʂʦʥʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʜʫʛʦʚʦʛʦ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʫʛʫ, ʩʢʦʣʴʟʷʱʫʶ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʚʦʜʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʪʨʘʤʚʘʷʭ. 

 

ʈʠʩ. 1.2 ï ɼʫʛʦʚʦʡ ʪʦʢʦʧʨʠʝʤʥʠʢ  

 

ʐʪʘʥʛʦʚʳʡ ʪʦʢʦʧʨʠʝʤʥʠʢ: 

ʊʦʢʦʧʨʠʝʤʥʠʢ ʩ ʧʦʜʲʝʤʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚ ʚʠʜʝ ʨʳʯʘʛʘ-ʰʪʘʥʛʠ, 

ʜʦʧʫʩʢʘʶʱʠʤ ʚʝʨʪʠʢʘʣʴʥʦʝ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʙʦʢʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʛʦʣʦʚʢʠ ʠʣʠ ʧʦʣʦʟʘ [8]. 

ʊʦʢʦʧʨʠʝʤʥʠʢ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ ʩ ʦʛʨʘʥʠʯʠʪʝʣʝʤ ʧʦʜʲʝʤʘ ʠ 

ʦʧʫʩʢʘʥʠʷ ʰʪʘʥʛʠ ʪʦʢʦʧʨʠʝʤʥʠʢʘ, ʰʪʘʥʛʠ (ʪʨʫʙʳ) ʠ ʛʦʣʦʚʢʠ. ʊʦʢʦʧʨʠʝʤʥʠʢ 

ʢʨʝʧʠʪʩʷ ʢ ʧʦʩʪʘʤʝʥʪʫ ʥʘ ʢʨʳʰʝ ʪʨʦʣʣʝʡʙʫʩʘ ʯʝʨʝʟ ʬʘʨʬʦʨʦʚʳʝ ʠʟʦʣʷʪʦʨʳ. 

ʐʪʘʥʛʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʠʟʦʣʠʨʫʝʪʩʷ ʦʪ ʦʩʥʦʚʘʥʠʷ, ʘ ʛʦʣʦʚʢʘ ʦʪ ʰʪʘʥʛʠ. [10]. 
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ʈʠʩ. 1.3 ï ʐʪʘʥʛʦʚʳʡ ʪʦʢʦʧʨʠʝʤʥʠʢ  

 

2. ɼʣʷ ʪʦʢʦʩʲʸʤʘ ʩ ʢʦʥʪʘʢʪʥʦʛʦ ʨʝʣʴʩʘ 

¶ ʈʝʣʴʩʦʚʳʝ 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʝʪʠʡ ʨʝʣʴʩ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʦʣʦʞʝʥ ʩʙʦʢʫ ʦʪ ʭʦʜʦʚʳʭ ʨʝʣʴʩ. ɺ ʦʩʥʦʚʥʦʤ ʪʦʢʦʧʨʠʝʤʥʠʢʠ ʪʘʢʦʛʦ ʪʠʧʘ 

ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʵʣʝʢʪʨʦʧʦʝʟʜʘʭ ʤʝʪʨʦʧʦʣʠʪʝʥʘ. ʈʘʟʣʠʯʘʶʪ ʪʦʢʦʧʨʠʝʤʥʠʢʠ 

ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʪʦʢʦʩʲʝʤʘ. 

ʇʨʠ ʚʝʨʭʥʝʤ ʪʦʢʦʩʲʸʤʝ ʙʘʰʤʘʢ ʪʦʢʦʧʨʠʸʤʥʠʢʘ ʩʢʦʣʴʟʠʪ ʩʚʝʨʭʫ ʧʦ 

ʢʦʥʪʘʢʪʥʦʤʫ ʨʝʣʴʩʫ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʚʠʜʘ ʪʦʢʦʩʲʸʤʘ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʥʘ ̫ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʠʭ, ʪʘʢ ʢʘʢ ʢʦʥʪʘʢʪʥʳʡ ʨʝʣʴʩ ʥʝ 

ʦʙʦʨʫʜʦʚʘʥ ʥʠʢʘʢʠʤʠ ʟʘʱʠʪʥʳʤʠ ʢʦʨʦʙʘʤʠ. 

 

ʈʠʩ. 1.4 ï ʊʦʢʦʧʨʠʝʤʥʠʢ ʚʝʨʭʥʝʛʦ ʪʦʢʦʩʲʝʤʘ 
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ʊʦʢʦʧʨʠʝʤʥʠʢ ʥʠʞʥʝʛʦ ʪʦʢʦʩʲʝʤʘ ʩʢʦʣʴʟʠʪ ʧʦ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ 

ʪʨʝʪʴʝʛʦ ʨʝʣʴʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʥʪʘʢʪʥʳʡ ʨʝʣʴʩ ʟʘʢʨʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʟʘʱʠʪʥʳʤʠ ʢʦʨʦʙʘʤʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. 

 

ʈʠʩ. 1.5 ï ʊʦʢʦʧʨʠʝʤʥʠʢ ʥʠʞʥʝʛʦ ʪʦʢʦʩʲʝʤʘ 

 

1.2 ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ 

ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ 

 

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʦʢʦʧʨʠʝʤʥʠʢʠ ʕʇʉ ̫ʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʳ 

ʚʩʝʛʦ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʵʪʦʤʫ ʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʨʦʚʝʥʴ ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʪʷʛʦʚʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʕʇʉ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ: 

¶ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ; 
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¶ ʧʦʨʦʛʦʚʳʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ; 

¶ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʩ ʧʦʤʦʱʴʶ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ 

ʜʘʪʯʠʢʦʚ. 

ʂ ʧʝʨʚʦʤʫ ʤʝʪʦʜʫ ʦʪʥʦʩʷʪ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝ ʚʠʜʝʦʢʘʤʝʨʳ ʜʣʷ 

ʟʘʧʠʩʠ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʘʥʪʦʛʨʘʬʘ ʠ ʫʩʪʨʦʡʩʪʚʦ ʦʮʝʥʢʠ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʠʟʦʙʨʝʪʝʥʠʶ, ʢʦʥʪʘʢʪʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʩʦʜʝʨʞʠʪ ʢʦʥʪʨʦʣʴʥʳʝ ʤʝʪʢʠ (MP, MF, MS, MC, MB), ʯʴʝ 

ʧʦʣʦʞʝʥʠʝ ʠ / ʠʣʠ ʬʦʨʤʘ ʠ / ʠʣʠ ʧʣʦʱʘʜʴ ʠ / ʠʣʠ ʮʚʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʙʣʦʢʦʤ ʦʮʝʥʢʠ ʠʟʦʙʨʘʞʝʥʠʷ [11].  

  

 

ʈʠʩ. 1.6 ï ʊʦʢʦʧʨʠʝʤʥʠʢʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʤʝʪʢʘʤʠ ʥʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ [11] 

 

ʂʦʥʪʘʢʪʥʘ ̫ ʧʦʚʝʨʭʥʦʩʪ ɹ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʘʥʪʦʛʨʘʬʝ. ʉʝʪʴ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʩʦʜʝʨʞʠʪ ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚʳʰʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʢʦʥʪʘʢʪʥʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʨʘʟʤʝʱʝʥʘ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʦʧʦʨʘʭ. ʅʘ ʦʜʥʦʡ ʠʟ 

ʦʧʦʨ ʨʘʟʤʝʱʝʥʘ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʝʟʞʘʶʱʝʛʦ ʤʠʤʦ 

ʵʣʝʢʪʨʦʧʦʝʟʜʘ. ʉʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʤʝʨ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʦʜ ʨʘʟʥʳʤʠ 

ʫʛʣʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʲʝʤʢʠ ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʪʘ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʢʦʤʧʴʶʪʝʨ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ/ʠʣʠ ʦʮʝʥʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ɼʘʣʝʝ ʩʧʝʮʠʘʣʴʥʦ ʦʙʫʯʝʥʥʳʡ ʯʝʣʦʚʝʢ-
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ʦʧʝʨʘʪʦʨ ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʠʟʥʦʩʘ ʧʦ ʟʘʧʠʩʘʥʥʳʤ 

ʠʟʦʙʨʘʞʝʥʠʷʤ. 

ʏʘʩʪʦ ʢʘʯʝʩʪʚʦ ʟʘʧʠʩʘʥʥʳʭ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʜʝʞʥʦʛʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʚʣʝʯʝʥʠʝ ʦʧʳʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢ ʚʠʟʫʘʣʴʥʦʤʫ 

ʘʥʘʣʠʟʫ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʦʩʪʦʷʥʠʝ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʜʣʠʪʝʣʴʥʳʤ ʧʦ ʚʨʝʤʝʥʠ ʠ ʟʘʪʨʘʪʥʳʤ. 

ʇʦʨʦʛʦʚʳʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʫʩʪʨʦʡʩʪʚʦ 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʫʨʦʚʝʥʴ ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʪʚʝʨʩʪʠʡ [12]. ʅʘ ʨʠʩ. 1.7 ʠʟʦʙʨʘʞʝʥ ʚʠʜ ʚ ʨʘʟʨʝʟʝ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ 21 ʩ ʧʨʦʜʝʣʘʥʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ 3. 

 

 

 

 

 

ʈʠʩ. 1.7 ï ɺʠʜ ʚ ʨʘʟʨʝʟʝ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʠʟʥʦʩʘ [12] 

 

ʂʘʥʘʣ 72, ʚʳʧʦʣʥʝʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʪʚʝʨʩʪʠʝ 

ʟʘʢʨʳʪʦ ʩ ʧʦʤʦʱʴʶ ʩʪʦʧʦʨʥʦʛʦ ʰʪʠʬʪʘ 73, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.7. ɻʣʫʙʠʥʘ 

ʦʪʚʝʨʩʪʠʷ 32, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʦʪ ʥʘʯʘʣʘ ʦʪʚʝʨʩʪʠʷ 33 ʜʦ ʢʦʥʮʘ ʦʪʚʝʨʩʪʠʷ 

31, ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ 23. ʂʘʥʘʣ ʧʝʨʝʜʘʯʠ ʩʦʝʜʠʥʝʥ ʩ ʙʣʦʢʦʤ 

ʢʦʥʪʨʦʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʠʨʫʶʱʝʡ ʠ ʧʝʨʝʜʘʶʱʝʡ ʩʠʛʥʘʣʳ ʩʨʝʜʳ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʞʘʪʳʡ ʚʦʟʜʫʭ, ʢʦʪʦʨʳʡ ʚʚʦʜʠʪʩʷ ʚ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ, ʥʝʩʫʱʠʭ ʢʘʥʘʣʦʚ 72 ʠ ʦʪʚʝʨʩʪʠʡ 3. 
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ʂʦʛʜʘ ʤʘʪʝʨʠʘʣ ʠʟʥʘʰʠʚʘʝʪʩʷ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʜʦʩʪʠʛʘʝʪ ʢʦʥʮʘ 

ʦʪʚʝʨʩʪʠʷ 31, ʩʞʘʪʳʡ ʚʦʟʜʫʭ ʚʳʭʦʜʠʪ, ʪʘʢ ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʪʦʢʘ 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʦʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʩʠʛʥʘʣʘ 

ʠʟʥʦʩʘ ʚ ʙʣʦʢʝ ʢʦʥʪʨʦʣʷ. 

ɺr ʨʘʙʘʪʳʚʘʶʱʘʷ ʠ ʧʝʨʝʜʘʶʱʘʷ ʩʠʛʥʘʣ ʩʨʝʜʘ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʩʦʙʦʡ ʩʞʘʪʳʡ ʚʦʟʜʫʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʦʚʦʜʥʠʢ ʠʣʠ ʚʦʣʦʢʦʥʥʳʡ ʩʚʝʪʦʚʦʜ. 

ʂ ʪʨʝʪʴʝʤʫ ʤʝʪʦʜʫ ʦʪʥʦʩʷʪ ʢʦʥʪʨʦʣʴ ʠʟʥʦʩʘ ʩ ʧʦʤʦʱʴʶ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ. ɺʆɼ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʢʦʨʧʫʩʝ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʚ ʢʨʘʡʥʠʭ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʷʭ 

(ʨʠʩ. 1.8). ɿʜʝʩʴ ʬʘʢʪʠʯʝʩʢʠʡ ʠʟʥʦʩ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʢʦʧʨʠʝʤʥʠʢʘ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʩʠʣʳ ʢʦʥʪʘʢʪʘ, ʢʦʪʦʨʫʶ 

ʦʧʨʝʜʝʣʷʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʜʣʠʥʝʥʠʡ ʚ ʢʨʘʡʥʠʭ ʦʙʣʘʩʪʷʭ, ʠ ʦʧʨʝʜʝʣʷʶʪ 

ʫʜʣʠʥʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʟʠʮʠʠ [13]. 

 

ʈʠʩ. 1.8 ï ɺʠʜ ʚ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʨʝʟʝ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ɺɹʈ ʜʘʪʯʠʢʘʤʠ [13] 

 

ʈʠʩ. 1.9 ï ʂʦʥʪʘʢʪʥʘʷ ʚʩʪʘʚʢʘ ʩ ʪʨʝʤʷ ʪʦʯʢʘʤʠ ʠʟʤʝʨʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ 25, 26, 27 

 (ʚʠʜ ʩ ʙʦʢʫ) [13] 
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ɺʦʣʦʢʦʥʥʳʝ ʙʨʵʛʛʦʚʩʢʠʝ ʨʝʰʝʪʢʠ 12, ʦʧʨʝʜʝʣʷʶʪ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʜʝʬʦʨʤʘʮʠʶ ắ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʣʳ ʢʦʥʪʘʢʪʘ F, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʤʝʞʜʫ 

ʪʦʢʦʧʨʠʝʤʥʠʢʦʤ 2 ʠ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʴʶ 4. 

ɼʘʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʫ ʢʦʥʪʨʦʣʷ 

ʠʟʥʦʩʘ ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʜʘʯʝʡ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ 

ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. 

 

1.3 ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʚ ʟʘʜʘʯʘʭ ʠʟʤʝʨʝʥʠʷ ʠʟʥʦʩʘ 

ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

 

ɼʣʷ ʠʟʥʦʩʘ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʢʣʘʩʩ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʠʩʧʦʣʴʟʫʶʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʦʣʦʢʦʥʥʳʝ ʙʨʵʛʛʦʚʩʢʠʝ ʨʝʰʝʪʢʠ ʠ ʩʪʨʫʢʪʫʨʳ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʆʜʥʦʡ ʠʟ ʥʦʚʳʭ 

ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʱʝʪʦʯʥʦ-ʢʦʣʣʝʢʪʦʨʥʳʡ ʫʟʝʣ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʤʘʰʠʥʳ [14-16, 72-77]. 

ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʚ ʪʝʣʦ ʱʝʪʢʠ ʚʩʪʨʦʝʥʘ ʦʜʥʘ ʚʦʣʦʢʦʥʥʘʷ 

ʙʨʵʛʛʦʚʩʢʘʷ ʨʝʰʝʪʢʘ ʩ ʛʘʫʩʩʦʚʳʤ ʧʨʦʬʠʣʝʤ ʦʪʨʘʞʝʥʠʷ [14, 98]. 

ʋʩʪʨʦʡʩʪʚʦ ʩʦʜʝʨʞʠʪ (ʨʠʩ. 1.10) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ 

ʠʩʪʦʯʥʠʢ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 1, ʦʧʪʠʯʝʩʢʠʡ ʮʠʨʢʫʣʷʪʦʨ 2 ʠ ʢʘʢ ʤʠʥʠʤʫʤ 

ʦʜʠʥ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʩʚʝʪʦʚʦʜ 3, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʠʥ ʧʝʨʝʜʘʶʱʠʡ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʡ ʩʚʝʪʦʚʦʜ 4, ʜʝʪʝʢʪʦʨ 5 ʠ ʢʦʥʪʨʦʣʣʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 6, ʧʨʠʯʝʤ ʧʝʨʚʳʡ ʢʦʥʝʮ 

ʧʝʨʝʜʘʶʱʝʛʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʩʚʝʪʦʚʦʜʘ 4 ʩʦʝʜʠʥʝʥ ʩʦ ʚʪʦʨʳʤ 

ʚʳʭʦʜʦʤ ʦʧʪʠʯʝʩʢʦʛʦ ʮʠʨʢʫʣʷʪʦʨʘ 2. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʪʨʝʟʢʝ ʜʣʠʥʦʡ L 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʩʚʝʪʦʚʦʜʘ 3 ʚ ʦʙʣʘʩʪʠ ʝʛʦ ʚʪʦʨʦʛʦ 

ʢʦʥʮʘ ʩʬʦʨʤʠʨʦʚʘʥ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ 7 ʚʝʣʠʯʠʥʳ 

ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʜʝʣʠʷ 8 ʧʨʠ ʪʨʝʥʠʠ, ʨʘʟʤʝʱʝʥʥʳʡ ʚ ʠʟʜʝʣʠʠ 8 ʥʘ 

ʛʣʫʙʠʥʝ ʅ, ʨʘʚʥʦʡ ʠʣʠ ʤʝʥʴʰʝʡ ʨʘʩʩʪʦʷʥʠʷ R ʜʦ ʪʨʫʱʝʡʩʷ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʠʩʪʦʯʥʠʢ 1 ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʳʧʦʣʥʝʥ ʢʘʢ ʠʩʪʦʯʥʠʢ ʥʝʧʨʝʨʳʚʥʦʛʦ 
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ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺʥʫʪʨʠʚʦʣʦʢʦʥʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ 7 ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʦʡ ʙʨʵʛʛʦʚʩʢʦʡ ʨʝʰʝʪʢʠ. ʈʘʩʩʪʦʷʥʠʝ H-

L=P ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ ʠ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʛʣʫʙʠʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ ʠ ʝʛʦ ʜʣʠʥʦʡ. ɺʝʣʠʯʠʥʘ P ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʚʥʘ 0, ʘ R=H, ʯʪʦ ʠ ʙʫʜʝʪ ʧʨʠʥʷʪʦ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʦʷʩʥʝʥʠʷ ʨʘʙʦʪʳ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʊʦʛʜʘ ʚʝʣʠʯʠʥʘ ʠʟʥʦʩʘ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ: 

ȹR = R ï L (1.1) 

ʪ.ʝ. ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ 7. 

ɺʥʫʪʨʠʚʦʣʦʢʦʥʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ 7 ʬʦʨʤʠʨʫʝʪ 

ʨʝʬʣʝʢʪʦʤʝʪʨʠʯʝʩʢʠʡ ʦʪʢʣʠʢ ʩ ʘʤʧʣʠʪʫʜʦʡ Ai ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʨʝʟʦʥʘʥʩʥʦʡ 

ʜʣʠʥʝ ʚʦʣʥʳ ‗, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʝʛʦ ʜʣʠʥʳ L. 

ɼʣʷ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ 7, ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ 

ʦʩʥʦʚʝ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʦʡ ʨʝʰʝʪʢʠ ɹʨʵʛʛʘ, ʵʪʘ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ 

ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

ὃ  ὸὥὲὬ Ὧ ὒ (1.2) 

ʛʜʝ Ὧ  - ʢʦʵʬʬʠʮʠʝʥʪ ʩʚʷʟʠ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʦʡ ʨʝʰʝʪʢʠ ɹʨʵʛʛʘ, ʢʦʪʦʨʳʡ ʜʣʷ 

ʦʜʥʦʨʦʜʥʳʭ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʭ ʨʝʰʝʪʦʢ ɹʨʵʛʛʘ ʧʦʩʪʦʷʥʝʥ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ L, ʢʦʪʦʨʦʝ ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʚʳʟʚʘʥʦ ʠʟʥʦʩʦʤ ʠʟʜʝʣʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥʳ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ 7, ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʝʛʦ ʨʝʬʣʝʢʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʪʢʣʠʢʘ: ʚ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʦʡ ʨʝʰʝʪʢʠ ɹʨʵʛʛʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʚʳʨʘʞʝʥʠʝʤ (1.2). 

ɿʘʚʠʩʠʤʦʩʪʴ Li(Ai) ʜʣʷ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ 7 ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

ὒ  ÁÒÃÔÁÎÈ ὃ ȾὯ  (1.3) 
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ʈʠʩ. 1.10 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ [14] 

 

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʠʟʥʦʩʘ, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʦʜʠʥ 

ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʩʚʝʪʦʚʦʜ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ, 

ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʤʝʩʪʠʪʴ ʢʘʢ 

ʤʠʥʠʤʫʤ, ʜʚʘ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʘ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 81 ʠ 82 ʥʘ ʦʩʥʦʚʝ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ ʩ 

ʫʯʘʩʪʢʦʤ l ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʩʚʝʪʦʚʦʜʘ 3 ʤʝʞʜʫ ʥʠʤʠ, 

ʥʝ ʟʘʥʷʪʳʤ ʙʨʵʛʛʦʚʩʢʦʡ ʨʝʰʝʪʢʦʡ, ʨʘʚʥʳʤ ʧʦ ʜʣʠʥʝ, ʢʘʢ ʤʠʥʠʤʫʤ, ʦʜʥʦʤʫ 

ʝʝ ʧʝʨʠʦʜʫ (ʈʠʩ. 1.11), ʧʨʠʯʝʤ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʘ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 81 ʠ 82, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ, 

ʥʘʩʪʨʦʝʥʳ ʥʘ ʦʜʥʫ ʨʘʙʦʯʫʶ ʜʣʠʥʫ ʚʦʣʥʳ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 81 ʠ 82 ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʠʟʤʝʨʝʥʠʷ ʠʟʥʦʩʘ (ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʜʘʪʯʠʢ ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʟʤʝʨʝʥʠʷ ʪʦʣʴʢʦ ʚ 

ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ), ʠ, ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʦ ʜʚʫʤ [15]. 

 

ʈʠʩ. 1.11 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ [15] 

 

ʊʦʛʜʘ ʚʝʣʠʯʠʥʘ ʠʟʥʦʩʘ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ: 

ȹR = R ï (L1 + l+ L2) = R - L (1.4) 

ɿʜʝʩʴ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʜʘʪʯʠʢʦʚ: 

¶ ʜʘʪʯʠʢ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʦʡ ʙʨʵʛʛʦʚʩʢʦʡ ʨʝʰʝʪʢʝ ʩ 

ʬʘʟʦʚʳʤ ˊ-ʩʜʚʠʛʦʤ;  
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¶ ʜʘʪʯʠʢ ʚʳʧʦʣʥʝʥ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ ʌʘʙʨʠ-ʇʝʨʦ. 

ɺɹʈ ʩ ʬʘʟʦʚʳʤ ˊ-ʩʜʚʠʛʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠʜʝʥʪʠʯʥʳʝ ʚʦʣʦʢʦʥʥʳʝ ʙʨʵʛʛʦʚʩʢʠʝ ʨʝʰʝʪʢʠ, 

ʨʘʩʩʪʦʷʥʠʝ l  ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʚʥʦ ʦʜʥʦʤʫ ʠʭ ʧʝʨʠʦʜʫ [15]. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʚʝʣʠʯʠʥʳ 

ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 81 ʠ 82 ʬʦʨʤʠʨʫʶʪ 

ʨʝʬʣʝʢʪʦʤʝʪʨʠʯʝʩʢʠʡ ʦʪʢʣʠʢ ʩ ʘʤʧʣʠʪʫʜʦʡ A ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ 

ʨʝʟʦʥʘʥʩʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ ɚ
M
, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʝʛʦ ʜʣʠʥʳ L 

[15]: 

ὃ


ː Ὀ ː Ὀ ːρ ςÃÏÓЎ• Ὀ Ὀ ςÓːÉÎ Ў•
 (1.5) 

ʛʜʝ: ː  ЏίὭὲὬ ὒρÓÉÎ ὒς, L1 ʠ L2 ï ʜʣʠʥʘ ʨʝʰʝʪʢʠ ʜʦ ʠ ʧʦʩʣʝ ʬʘʟʦʚʦʛʦ 

ʩʜʚʠʛʘ,   Џ  Ў ,   Џ  Ў ,  Џ Ὧ
Ў
 - ʢʦʵʬʬʠʮʠʝʥʪ ʩʚʷʟʠ 

ɺɹʈ, Ὀ  ÃÏÓÈ ὒ, Ὀ  ЎÓÉÎÈ ὒ ï ʦʙʱʘʷ ʜʣʠʥʘ ɺɹʈ, Ў  

, Ў• ï ʟʥʘʯʝʥʠʝ ʬʘʟʦʚʦʛʦ ʩʜʚʠʛʘ ʚ ʨʝʰʝʪʢʝ. 

ʀʥʪʝʨʬʝʨʦʤʝʪʨ ʌʘʙʨʠ-ʇʝʨʦ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠʜʝʥʪʠʯʥʳʝ ɺɹʈ, ʨʘʩʩʪʦʷʥʠʝ l ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʘ ʧʦʨʷʜʦʢ 

ʙʦʣʴʰʝ ʠʭ ʧʝʨʠʦʜʘ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʚʝʣʠʯʠʥʳ 

ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 81 ʠ 82 ʬʦʨʤʠʨʫʶʪ 

ʨʝʬʣʝʢʪʦʤʝʪʨʠʯʝʩʢʠʡ ʦʪʢʣʠʢ ʩ ʘʤʧʣʠʪʫʜʦʡ A ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ 

ʨʝʟʦʥʘʥʩʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ ɚ
M
, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʝʛʦ ʜʣʠʥʳ L: 

ὃ
Ὑ Ὑ τ Ὑ Ὑ ίὭὲ


ς

ρ Ὑ Ὑ τ Ὑ Ὑ ίὭὲ

ς

ȟ 
(1.6) 

ʛʜʝ: Ὑ  ̉ Ὑ  ï ʧʨʦʬʠʣʠ ʩʧʝʢʪʨʘ ʦʪʨʘʞʝʥʠʷ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ɺʈɹ,  

 τ“ὲ ὰ‗ϳ , ὰ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɺʈɹ, ‗ ï ʜʣʠʥʘ ʚʦʣʥʳ. 
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ʀʟ ʚʳʨʘʞʝʥʠʡ (1.5) ʠ (1.6) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ L1 ʠ L2, ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʠʭ ʨʝʬʣʝʢʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʪʢʣʠʢʘ.  

ʈʘʩʧʦʣʦʞʝʥʠʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʜʠʘʧʘʟʦʥ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʨʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠʟʜʝʣʠʷ 7 ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʦʜʥʘʢʦ ʧʦʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʤʝʨʪʚʘʷ ʟʦʥʘè ʚ ʫʯʘʩʪʢʘʭ 

ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʤʝʱʝʥʥʳʤʠ ɺɹʈ. 

ɼʣʷ ʝʝ ʫʩʪʨʘʥʝʥʠʷ ʚ [16] ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʤʝʩʪʠʪʴ ɺɹʈ ʚ ʰʘʭʤʘʪʥʦʤ 

ʧʦʨʷʜʢʝ. ʅʘ ʨʠʩ. 1.11 ʠʟʦʙʨʘʞʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʠʪ ʧʦʤʠʤʦ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʥʘʤ ʙʣʦʢʦʚ, ʢʘʢ ʤʠʥʠʤʫʤ, ʦʜʠʥ 

ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 83 ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʦʡ ʙʨʵʛʛʦʚʩʢʦʡ ʨʝʰʝʪʢʠ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʥʘ ʫʯʘʩʪʢʝ ʜʣʠʥʦʡ L3 ʥʘ ʚʪʦʨʦʤ ʢʦʥʮʝ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʩʚʝʪʦʚʦʜʘ 3, ʨʘʩʧʦʣʦʞʝʥʳʡ ʪʘʢ, ʯʪʦ ʦʥ ʧʝʨʝʢʨʳʚʘʝʪ 

ʫʯʘʩʪʦʢ l ʚʪʦʨʦʛʦ ʦʪʨʝʟʢʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʩʚʝʪʦʚʦʜʘ 

11, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʠʟʜʝʣʠʠ 7, ʥʝ ʟʘʥʷʪʦʛʦ ʝʛʦ, ʢʘʢ 

ʤʠʥʠʤʫʤ, ʜʚʫʤʷ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʤʠ ʦʧʪʠʯʝʩʢʠʤʠ ʜʘʪʯʠʢʘʤʠ ʚʝʣʠʯʠʥʳ 

ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 81 ʠ 82 ʥʘ ʦʩʥʦʚʝ ʙʨʵʛʛʦʚʩʢʠʭ 

ʨʝʰʝʪʦʢ, ʘ, ʫʯʘʩʪʢʠ ʚʪʦʨʦʛʦ ʢʦʥʮʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ 

ʩʚʝʪʦʚʦʜʘ 3, ʥʝ ʟʘʥʷʪʳʝ ʝʛʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʦʜʥʠʤ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʤ 

ʦʧʪʠʯʝʩʢʠʤ ʜʘʪʯʠʢʦʤ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 83 

ʥʘ ʦʩʥʦʚʝ ʙʨʵʛʛʦʚʩʢʦʡ ʨʝʰʝʪʢʠ, ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʫʯʘʩʪʢʘʤʠ ʚʪʦʨʦʛʦ ʦʪʨʝʟʢʘ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʩʚʝʪʦʚʦʜʘ 11, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʚ ʠʟʜʝʣʠʠ 7, ʥʘ ʢʦʪʦʨʦʤ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʚʘ 

ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʘ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 81 ʠ 82 ʥʘ ʦʩʥʦʚʝ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʥʫʪʨʠʚʦʣʦʢʦʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ 81-83 ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
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ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ ʠʟʥʦʩʘ (ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʜʘʪʯʠʢ ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʟʤʝʨʝʥʠʷ 

ʪʦʣʴʢʦ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ), ʠ, ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʦ ʪʨʝʤ. 

 

ʈʠʩ. 1.12 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʟʜʝʣʠʷ ʧʨʠ ʪʨʝʥʠʠ [16] 

 

ʅʘ ʨʠʩ. 1.13 ʠʟʦʙʨʘʞʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ɦʝʪʢʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

ʢʘʨʴʝʨʥʦʛʦ ʩʘʤʦʩʚʘʣʘ çɹɽʃɸɿè ʩ ʨʘʟʤʝʱʝʥʥʳʤ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʤ 

ʜʘʪʯʠʢʦʤ ʠʟʥʦʩʘ [73,75-77]. 

 

ʈʠʩ. 1.13 ï ɺʥʝʰʥʠʡ ʱʝʪʢʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ ʨʘʟʤʝʱʝʥʥʳʤ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʤ 

ʜʘʪʯʠʢʦʤ ʠʟʥʦʩʘ [72-77] 
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ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ 

ʚʳʩʦʢʦʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʦʜʥʘʢʦ ʪʨʝʙʫʶʪ ʩʣʦʞʥʳʭ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʝʪʦʜʦʚ 

ʦʧʨʦʩʘ. 

 

1.4 ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ 

 

ɺ ʨʘʟʜʝʣʝ 1.2 ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʜʘʯʝʡ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ 

ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʫ ʠʟʤʝʨʝʥʠʷ ʫʩʠʣʠʷ 

ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʘʨʘʤʝʪʨ ʫʩʠʣʠʝ 

ʧʨʠʞʠʤʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ ʢʦʥʪʘʢʪʥʦʤʫ ʨʝʣʴʩʫ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʢʦʩʲʸʤʘ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ 

ʥʘʞʘʪʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʢʦʥʪʘʢʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ 

ʧʨʠ ʪʦʢʦʩʲʝʤʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʧʫʩʪʠʤʦʤʫ ʥʘʛʨʝʚʫ, ʦʧʣʘʚʣʝʥʠʶ ʠ 

ʨʘʟʨʫʰʝʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʯʘʩʪʝʡ. ʏʨʝʟʤʝʨʥʦʝ ʥʘʞʘʪʠʝ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʳʡ 

ʠʟʥʦʩ ʙʘʰʤʘʢʘ ʠ ʢʦʥʪʘʢʪʥʦʛʦ ʨʝʣʴʩʘ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʦʤʢʝ 

ʜʝʪʘʣʝʡ ʪʦʢʦʧʨʠʝʤʥʠʢʘ [2]. ʊʘʢʞʝ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠʟʥʦʩʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʟʤʝʨʝʥʠʷ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ. ʇʦʵʪʦʤʫ 

ʚ ʜʘʣʴʥʝʡʰʝʤ, ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ 

ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. 

ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ 

ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ɼʘʪʯʠʢʠ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʚʦʣʦʢʥʘ; 

¶ ɼʘʪʯʠʢʠ ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʢʘʭ. 
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ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ 

ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʚʦʣʦʢʥʘ 

[17] 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ (ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʷʱʝʛʦ ʩʚʝʪʘ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʬʦʨʤʳ ʚʦʣʦʢʥʘ ʧʨʠ ʠʟʛʠʙʝ ʠʣʠ ʧʨʠ ʧʨʠʣʦʞʝʥʠʠ 

ʚʥʝʰʥʠʭ ʩʠʣ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʦʠʩʭʦʜʠʪ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ [18 ï 21]. ʅʘ ʨʠʩ. 1.14 ʩʭʝʤʘʪʠʯʝʩʢʠ ʠʟʦʙʨʘʞʝʥ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʚʦʣʦʢʥʘ. ʂʦʛʜʘ 

ʚʦʣʦʢʥʦ ʟʘʞʘʪʦ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʘʩʪʠʥʘʤʠ, ʤʝʥʷʝʪʩʷ ʝʛʦ ʬʦʨʤʘ ʩ ʢʨʫʛʘ ʥʘ 

ʵʣʣʠʧʩ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʚʝʪʘ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʩʚʝʪ ʥʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʩʝʯʝʥʠʷ, ʘ 

ʯʘʩʪʠʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʥʝ ʚʦʣʦʢʥʘ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ ʚʥʫʪʨʠ ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ. 

ʅʘ ʨʠʩ. 1.15 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ 

ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚʥʝʰʥʠʭ ʩʠʣ. 

 

ʈʠʩ. 1.14 ï ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʚʦʣʦʢʥʘ [17] 

 

ʈʠʩ. 1.15 ï ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʣʦʞʝʥʥʳʭ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ [17] 
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ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʘʷ ʩʝʥʩʦʨʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʳʭ 

ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ 

ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ [22] 

 

ɺ ʜʘʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ ʜʘʪʯʠʢʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʚʳʧʦʣʥʝʥʳ 

ʥʘ ʦʩʥʦʚʝ ɺɹʈ. ɺʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚʥʫʪʨʠ 

ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʞʜʫ ʫʛʣʝʨʦʜʥʦʡ ʢʦʥʪʘʢʪʥʦʡ ʚʩʪʘʚʢʦʡ ʠ 

ʘʣʶʤʠʥʠʝʚʳʤ ʜʝʨʞʘʪʝʣʝʤ. 

 

ʈʠʩ. 1.16 ï ʂʦʥʪʘʢʪʥʘʷ ʚʩʪʘʚʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ɺɹʈ ʜʘʪʯʠʢʘʤʠ [22] 

 

ʉʠʩʪʝʤʘ ʦʧʨʦʩʘ ʜʘʪʯʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʦʩʥʦʚʘʥʘ ʥʘ ʰʠʨʦʢʦʧʦʣʦʩʥʦʤ ʠʩʪʦʯʥʠʢʝ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʣʠʥʝʡʥʦʤ 

ʢʦʤʧʘʢʪʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ. ʂʦʤʧʦʥʝʥʪʳ ʩʭʝʤʳ ʦʧʨʦʩʘ ʧʦʤʝʱʘʶʪʩʷ ʚ 

ʢʦʨʦʙʢʫ ʨʘʟʤʝʨʦʤ 18 ʩʤ 28 ʩʤ 10 ʩʤ ʠ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʕʇʉ. ɹʣʦʢ ʦʧʨʦʩʘ 

ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʯʠʪʳʚʘʪʴ 32 ɺɹʈ ʜʘʪʯʠʢʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 5000 

ʠʟʤʝʨʝʥʠʡ ʚ ʩʝʢʫʥʜʫ. 

 

ʈʠʩ. 1.17 ï ʋʩʪʨʦʡʩʪʚʦ ʧʘʥʪʦʛʨʘʬʘ ʩ ʨʘʟʤʝʱʝʥʥʳʤʠ ʚ ʢʦʥʪʘʢʪʥʦʡ ʚʩʪʘʚʢʝ 

ɺɹʈ ʜʘʪʯʠʢʘʤʠ [22] 
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ʉʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʥʘʜʟʝʤʥʳʭ ʣʠʥʠʡ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ 

ʨʝʰʝʪʦʢ [23] 

 

ʆʪʣʠʯʠʝ ʜʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʥʘ ʦʜʥʫ ʪʦʯʢʫ ʠʟʤʝʨʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʪʨʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ 

ʜʚʘ ʜʣʷ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʬʦʨʤʘʮʠʠ, ʦʜʠʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʜʘʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ 

ʜʘʪʯʠʢ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çFSTA131021-500Nè, ʚʥʝʰʥʠʡ ʚʠʜ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥ 

ʥʘ ʨʠʩ. 1.18. ʇʨʝʜʣʦʞʝʥʥʳʡ ʜʘʪʯʠʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʨʘʩʣʝʚʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ 

ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʚ ʩʫʨʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ.  

 

ʈʠʩ. 1.18 ï ɺʥʝʰʥʠʡ ʚʠʜ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ FSTA131021-

500N [23] 

 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ FSTA131021-500N: 

¶ ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ: Ñ 500ʅ; 

¶ ɼʘʪʯʠʢ ʩʦʩʪʦʠʪ ʠʟ 3 ɺɹʈ (ʦʜʠʥ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ, ʦʜʠʥ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʬʦʨʤʘʮʠʠ, ʦʜʠʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ); 

¶ ʆʜʠʥ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʢʘʙʝʣʴ ʩ ʜʚʫʤʷ ʦʧʪʠʯʝʩʢʠʤʠ ʚʦʣʦʢʥʘʤʠ, 

ʧʦʵʪʦʤʫ ʜʘʪʯʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ; 



40 
 

¶ ʆʧʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥʳ ʚʥʫʪʨʠ ʜʘʪʯʠʢʘ; 

¶ ɿʦʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʱʝʥʘ ʠ ʧʦʢʨʳʪʘ ʢʨʝʤʥʠʝʤ ʠ 

ʘʣʶʤʠʥʠʝʤ; 

 

ʈʠʩ. 1.19 ï ʇʘʥʪʦʛʨʘʬ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ɺʆɼ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ [23] 

 

ʂʘʞʜʳʡ ʠʟ ʜʘʪʯʠʢʦʚ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ (ʤʢʤ/ʤ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ: 

Ὓ  
ρ

πȢχψ
Ͻ
‗ ‗

‗
 

(1.7) 

ʛʜʝ ɚc - ʠʟʤʝʨʝʥʥʘʷ ʪʝʢʫʱʘʷ ʜʣʠʥʘ ʚʦʣʥʳ, ʘ ɚ0 - ʥʘʯʘʣʴʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʜʣʷ 

ʜʘʥʥʦʡ ɺɹʈ. ɿʥʘʯʝʥʠʝ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʟʥʘʯʝʥʠʡ 

ʜʝʬʦʨʤʘʮʠʠ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

Ὂ ὃὛ Ὓ  (1.8) 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʘʪʯʠʢ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʵʬʬʝʢʪʳ ʜʝʡʩʪʚʫʶʪ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ 

ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʚʳʨʘʞʝʥʠʷ (1.8). ʕʪʦ ʜʝʣʘʝʪ ʠʟʤʝʨʝʥʠʝ ʫʩʠʣʠʷ 

ʧʨʠʞʠʤʘ ʥʝʚʦʩʧʨʠʠʤʯʠʚʳʤ ʢ ʠʟʤʝʥʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʪʨʝʪʠʡ ɺɹʈ ʜʘʪʯʠʢ ʨʝʘʛʠʨʫʝʪ ʪʦʣʴʢʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʫʪʦʯʥʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ 

ʢʦʤʧʝʥʩʘʮʠʷ. 
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1.5 ɸʜʨʝʩʥʳʝ ʚʦʣʦʢʦʥʥʳʝ ʙʨʵʛʛʦʚʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʥʦʚʳʡ ʤʝʪʦʜ 

ʦʧʨʦʩʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ 

 

ʉʣʦʞʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʦʩʘ ɺʆɼ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ɺʆʉʉ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʜʨʝʩʥʳʭ 

ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʢ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ, ʪʘʢ ʠ ʜʚʫʭʯʘʩʪʦʪʥʳʭ ʨʘʜʠʦʬʦʪʦʥʥʳʭ ʩʠʩʪʝʤ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ. ʆʪ ʧʝʨʚʳʭ ʚʟʷʪ ʧʨʦʩʪʝʡʰʠʡ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ 

ʠʟʣʫʯʘʪʝʣʴ, ʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʦʞʥʘʷ ʠ ʜʦʨʦʛʘʷ ʩʠʩʪʝʤʘ ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ 

ʨʝʰʝʪʦʢ. ʆʪ ʚʪʦʨʳʭ ʚʟʷʪʘ ʩʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʯʘʩʪʦʪʝ ʙʠʝʥʠʡ ʤʝʞʜʫ 

ʜʚʫʤʷ ʩʦʩʪʘʚʣʷʶʱʠʤʠ, ʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʨʦʛʘʷ ʩʠʩʪʝʤʘ ʛʝʥʝʨʘʮʠʠ ʜʚʫʭ- 

ʠ ʧʦʣʠʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʟʦʥʜʠʨʦʚʘʥʠʷ [24]. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ: ɺɹʈ 

ʩ ʜʚʫʤʷ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʬʘʟʦʚʳʤʠ ˊ-ʩʜʚʠʛʘʤʠ (2ˊ-ɺɹʈ) ʠ ʜʚʝ ʠʜʝʥʪʠʯʥʳʝ 

ʨʘʟʥʝʩʝʥʥʳʝ ʧʦ ʜʣʠʥʝ ʚʦʣʥʳ ʩʚʝʨʭʫʟʢʦʧʦʣʦʩʥʳʭ ɺɹʈ (2ɚ-ɺɹʈ) [25]. 

ʅʘ ʨʠʩ. 1.20 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʨʤʳ ʩʧʝʢʪʨʦʚ ɸɺɹʉ. 

 

ʘ) 

 

ʙ) 

ʈʠʩ. 1.20 ï ʌʦʨʤʳ ʩʧʝʢʪʨʦʚ ɸɺɹʉ: ʘ) ʉʧʝʢʪʨ ʦʪʨʘʞʝʥʠʷ 2ɚ-ɺɹʈ,  

ʙ) ʉʧʝʢʪʨ ʧʨʦʧʫʩʢʘʥʠʷ 2ˊ-ɺɹʈ 

 

ʅʘ ʨʠʩ. 1.21-1.22 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ 

ʩʭʝʤʘ ʩʭʝʤʳ ʦʧʨʦʩʘ ɸɺɹʉ [25,79]. 
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ʈʠʩ. 1.21 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʘʷ ʩʭʝʤʘ ʦʧʨʦʩʘ 2ˊ -ɺɹʈ:  

1 ï ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʣʘʟʝʨʥʳʡ ʠʩʪʦʯʥʠʢ; 2 ï ɸɺɹʉ; 3 ï ʣʠʥʝʡʥʳʡ ʥʘʢʣʦʥʥʳʡ ʬʠʣʴʪʨ;  

4 ï ʬʦʪʦʧʨʠʝʤʥʠʢ; 5 ï ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. ɹʫʢʚʘʤʠ aïd ʥʘ ʨʠʩʫʥʢʝ 

ʩʭʝʤʘʪʠʯʥʦ ʧʨʠʚʝʜʝʥʳ ʩʧʝʢʪʨʘʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʯʘʩʪʢʝ ʩʭʝʤʳ 

 

 

ʈʠʩ. 1.22 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʘʷ ʩʭʝʤʘ ʦʧʨʦʩʘ 2ɚ-ɺɹʈ: 

1 ï ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʣʘʟʝʨʥʳʡ ʠʩʪʦʯʥʠʢ; 2 ï ʎʠʨʢʫʣʷʪʦʨ; 3 ï ɸɺɹʉ; 4 ï ʣʠʥʝʡʥʳʡ 

ʥʘʢʣʦʥʥʳʡ ʬʠʣʴʪʨ; 5 ï ʬʦʪʦʧʨʠʝʤʥʠʢ; 6 ï ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. ɹʫʢʚʘʤʠ aï

ʩ ʥʘ ʨʠʩʫʥʢʝ ʩʭʝʤʘʪʠʯʥʦ ʧʨʠʚʝʜʝʥʳ ʩʧʝʢʪʨʘʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʯʘʩʪʢʝ ʩʭʝʤʳ 

 

ʇʨʠʥʮʠʧ ʦʧʨʦʩʘ ɸɺɹʉ ʠʜʝʥʪʠʯʝʥ ʢʘʢ ʜʣʷ 2-́ɺɹʈ, ʪʘʢ ʠ ʜʣʷ 2ɚ-ɺɹʈ.  
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ʅʘʢʣʦʥʥʳʡ ʬʠʣʴʪʨ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʳ, 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ɸɺɹʉ ʟʘ 

ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ɸɺɹʉ [25].  

 

ʈʠʩ.1.23 ï ʌʦʨʤʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʪʢʣʠʢʘ ɸɺɹʉ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʥʘʢʣʦʥʥʦʛʦ ʬʠʣʴʪʨʘ 

 

ʄʦʱʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʪʝʨʤʠʥʘʭ ʢʦʤʧʦʥʝʥʪ ʦʧʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ, 

ʘʜʨʝʩʥʦʡ ʯʘʩʪʦʪʳ ɸɺɹʉ ʠ ʣʠʥʝʡʥʦʛʦ ʥʘʢʣʦʥʥʦʛʦ ʬʠʣʴʪʨʘ ʠʤʝʝʪ ʚʠʜ [25]: 

ὖὸȟ όϽ
 

ς
ὺ όϽ

 

ς
ὺ ς

ϽόϽ
 

ς
ὺϽόϽ

 

ς
ὺÃÏÓ  ὸ 

(1.9) 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʦʜʫʣʷʮʠʠ, ʦʛʠʙʘʶʱʝʡ ʥʘ ʬʦʪʦʧʨʠʝʤʥʠʢʝ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʚ ʚʠʜʝ [25]: 

ὓ
ςϽὃ

 
ς
Ͻὄ 

 
ς

ὃ 
 
ς
Ͻὄ 

 
ς

 (1.10) 

ɼʣʷ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʧʘʨʘʤʝʪʨ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʩʪʦʪʦʡ ʨʘʟʥʦʩʘ, ʤʝʞʜʫ ʦʢʥʘʤʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʣʦʢʦʥʥʦʡ 

ʙʨʵʛʛʦʚʩʢʦʡ ʨʝʰʝʪʢʠ ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʝʣʠʯʠʥʫ ʫ 

ʢʘʞʜʦʛʦ ʠʟ ʩʝʥʩʦʨʦʚ [24]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʦʚ ʘʜʨʝʩʥʳʝ 

ʚʦʣʦʢʦʥʥʳʝ ʙʨʵʛʛʦʚʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ ʟʘ ʩʯʝʪ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʥʘ ʯʘʩʪʦʪʝ ʙʠʝʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʜʚʫʭʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ, ʨʘʚʥʦʡ ʨʘʟʥʦʩʪʥʦʡ ʯʘʩʪʦʪʝ ʤʝʞʜʫ ʥʠʤʠ, ʯʪʦ 
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ʩʫʱʝʩʪʚʝʥʥʦ ʩʫʞʘʝʪ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʧʨʠʝʤʥʦʡ ʯʘʩʪʠ ʫʩʪʨʦʡʩʪʚʘ (ʩ 

ʝʜʠʥʠʮ ɻɻʮ ʜʦ ʝʜʠʥʠʮ ʄɻʮ) ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʦʪʥʦʰʝʥʠʝ 

ʩʠʛʥʘʣ/ʰʫʤ ʠʟʤʝʨʝʥʠʡ. 

ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʟʤʝʨʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ [26-29], 

ʦʜʥʘʢʦ ʨʘʥʝʝ ʦʥʠ ʥʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʦʙʣʘʩʪʠ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ɸɺɹʉ.  

 

1.6 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ,  

ʨʝʰʘʝʤʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ 

 

1. ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ 

ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ. ɸʥʘʣʠʟ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʪʨʝʙʫʝʤʘʷ ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʠʟʥʦʩʫ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ Ñ0.35ʤʤ, ʘ ʧʦ ʫʩʠʣʠʶ ʧʨʠʞʠʤʘ 

Ñ1.1ʅ.  

2 ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ, ʧʦʨʦʛʦʚʳʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ, ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ 

ʠʟʥʦʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʟʤʝʨʝʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʷʚʣʷʶʪʩʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʥʘʡʜʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʫ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʜʘʯʝʡ 

ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʝ ʧʨʠʞʠʤʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ.  

3 ʈʘʩʩʤʦʪʨʝʥ ʥʦʚʳʡ ʢʣʘʩʩ ʜʘʪʯʠʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʜʘʪʯʠʢʦʚ ʠʟʥʦʩʘ ʷʚʣʷʶʪʩʷ ʚʦʣʦʢʦʥʥʳʝ ʙʨʵʛʛʦʚʩʢʠʝ ʨʝʰʝʪʢʠ ʠ 

ʩʪʨʫʢʪʫʨʳ ʥʘ ʠʭ ʦʩʥʦʚʝ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʚʳʩʦʢʦʪʦʯʥʳʝ 

ʠʟʤʝʨʝʥʠʷ, ʦʜʥʘʢʦ ʪʨʝʙʫʶʪ ʩʣʦʞʥʳʭ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʝʪʦʜʦʚ ʦʧʨʦʩʘ. 

1.4 ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ 
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ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʚʦʣʦʢʥʘ ʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʦʚ 

ɺɹʈ.  

5. ʈʘʩʩʤʦʪʨʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʦʧʨʦʩʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʜʨʝʩʥʳʭ ʚʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ. ɹʳʣʦ ʚʳʷʩʥʝʥʦ, 

ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʁʠʟʤʝʨʝʥʠʡ ʟʘ ʩʯʝʪ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ ʥʘ ʯʘʩʪʦʪʝ ʙʠʝʥʠʡ ʘʜʨʝʩʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʰʫʤʦʚ ʌɼ, ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʧʨʦʩʪʦʪʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʁʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʜʘʪʯʠʢʦʚ ʟʘ 

ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʚʩʝ ɸɺɹʈ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʮʝʥʪʨʘʣʴʥʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʠ 

ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʨʘʟʥʦʩʦʤ ʘʜʨʝʩʥʳʭ ʯʘʩʪʦʪ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʦʡ ʛʣʘʚʳ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ, 

ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʤʥʦʛʦʩʝʥʩʦʨʥʳʝ ʩʠʩʪʝʤʳ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʥʘ ʦʩʥʦʚʝ 

ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ 

ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʠ ʤʥʦʛʦʩʝʥʩʦʨʥʳʝ 

ʩʠʩʪʝʤʳ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʫʣʫʯʰʝʥʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʸʤʥʠʢʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʳʭ ʩʦʩʪʘʚʦʚ, ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʠʭ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʘʜʨʝʩʦʤ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘʫʯʥʘʷ ʟʘʜʘʯʘ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ 

ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 

ʠ ʝʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʠʟʤʝʥʝʥʠʶ ʜʣʠʥʳ ʨʝʰʝʪʢʠ ʠ ʚʝʣʠʯʠʥʳ ʧʨʦʜʦʣʴʥʳʭ 
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ʜʝʬʦʨʤʘʮʠʡ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʝʥʩʦʨʘʭ, ʚ 

ʢʦʪʦʨʳʭ ʪʠʧ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʨʝʰʝʪʦʢ ʚʳʙʨʘʥ ʘʜʨʝʩʥʳʤ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʜʫʣʷʮʠʠ ʦʛʠʙʘʶʱʝʡ ʙʠʝʥʠʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘ ʘʜʨʝʩʥʳʭ ʯʘʩʪʦʪʘʭ, ʣʝʞʘʱʝʡ ʚ ʨʘʜʠʦʜʠʘʧʘʟʦʥʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

ʈʝʰʘʝʤʳʝ ʟʘʜʘʯʠ: 

1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʝʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠ ̫

ʧʫʪʝʡ ʫʣʫʯʰʝʥʠʷ ʠʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʚ ʥʠʭ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ 

ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ 

ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʸʤʥʠʢʘ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʠʟʤʝʥʝʥʠʶ ʜʣʠʥʳ 

ʚʩʪʨʦʝʥʥʳʭ ʚ ʥʝʛʦ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʤʥʦʛʦʩʝʥʩʦʨʥʫʶ ʩʠʩʪʝʤʫ. ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠ,̫ ʧʦʩʪʨʦʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

3. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʷ ʫʩʠʣʠʷ 

ʧʨʠʞʠʤʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʙʨʵʛʛʦʚʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʘʜʨʝʩʥʦʡ ʚʦʣʦʢʦʥʥʦʡ ʙʨʵʛʛʦʚʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʚʳʟʚʘʥʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ, ʩ ʦʙʲʝʜʠʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʜʘʪʯʠʢʦʚ ʚ ʤʥʦʛʦʩʝʥʩʦʨʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠ,̫ ʧʦʩʪʨʦʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

4. ʈʘʟʨʘʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʙʘʰʤʘʢʘ ʪʦʢʦʧʨʠʝʤʥʠʢʘ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʝʛʦ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʢ ʰʠʥʝ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʠ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʤʥʦʛʦʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩ 

ʨʘʜʠʦʬʦʪʦʥʥʳʤ ʦʧʨʦʩʦʤ ʫʢʘʟʘʥʥʳʭ ʜʘʪʯʠʢʦʚ. 
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ɻʃɸɺɸ 2 ɺʆʃʆʂʆʅʅʆ-ʆʇʊʀʏɽʉʂɸʗ ʄʅʆɻʆʉɽʅʉʆʈʅɸʗ 

ʉʀʉʊɽʄɸ ʂʆʅʊʈʆʃʗ ʀɿʅʆʉɸ ɹɸʐʄɸʂɸ ʊʆʂʆʇʈʀɽʄʅʀʂɸ 

ʕʃɽʂʊʈʆʇʆɼɺʀɾʅʆɻʆ ʉʆʉʊɸɺɸ ʅɸ ʆʉʅʆɺɽ ɸɼʈɽʉʅʓʍ 

ɺʆʃʆʂʆʅʅʓʍ ɹʈʕɻɻʆɺʉʂʀʍ ʉʊʈʋʂʊʋʈ 

 

 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʤʥʦʛʦʩʝʥʩʦʨʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʠ ʫʩʠʣʠʷ ʧʨʠʞʠʤʘ ʪʦʢʦʧʨʠʝʤʥʠʢʦʚ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʦʩʥʦʚʝ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ. ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ 

ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʭ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʭʝʤʳ ʫʩʪʨʦʡʩʪʚ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʠʭ ɸɺɹʉ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʜʚʫʭʯʘʩʪʦʪʥʳʭ 

ʦʧʪʠʯʝʩʢʠʭ ʠʟʣʫʯʝʥʠʡ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  
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2.1 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʣʦʢʦʥʥʦʡ ʙʨʵʛʛʦʚʩʢʦʡ ʨʝʰʝʪʢʠ ʩ ʛʘʫʩʩʦʚʳʤ 

ʧʨʦʬʠʣʝʤ ʦʪʨʘʞʝʥʠʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʝʝ ʜʣʠʥʳ 

 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʥʦʚʳʡ ʢʣʘʩʩ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ 

ʜʘʪʯʠʢʦʚ ʠʟʥʦʩʘ ʠʩʧʦʣʴʟʫʶʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʦʣʦʢʦʥʥʳʝ ʙʨʵʛʛʦʚʩʢʠʝ ʨʝʰʝʪʢʠ ʠ ʩʪʨʫʢʪʫʨʳ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʂʦʥʪʨʦʣʴ ʠʟʥʦʩʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ, ʚʩʪʨʦʝʥʥʦʡ ʚ 

ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ɺɹʉ [30]. ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʘʜʨʝʩʥʳʭ ʚʦʣʦʢʦʥʥʳʭ ʙʨʵʛʛʦʚʩʢʠʭ ʩʪʨʫʢʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʜʣʠʥʳ ɺɹʈ ʥʘ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʩʧʝʢʪʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʦʣʦʢʦʥʥʘʷ ʙʨʵʛʛʦʚʩʢʘʷ ʨʝʰʝʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʯʘʩʪʦʢ 

ʚʦʣʦʢʦʥʥʦʛʦ ʩʚʝʪʦʚʦʜʘ, ʚ ʩʝʨʜʮʝʚʠʥʝ ʢʦʪʦʨʦʛʦ ʟʘʧʠʩʘʥʘ ʧʝʨʠʦʜʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩ ʧʝʨʠʦʜʦʤ , ʠʤʝʶʱʘʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ [31]. 

 

ʈʠʩ. 2.1 ï ɺʦʣʦʢʦʥʥʘʷ ʙʨʵʛʛʦʚʩʢʘʷ ʨʝʰʝʪʢʘ 

 

ʀʟʣʫʯʝʥʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʝʩʷ ʧʦ ʆɺ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʤʙʠʥʘʮʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʤʦʜ ʩʚʝʪʦʚʦʜʘ: ʥʘʧʨʘʚʣʷʝʤʳʭ ʠ ʠʟʣʫʯʘʪʝʣʴʥʳʭ. 

ʀʟʣʫʯʘʪʝʣʴʥʳʝ ʤʦʜʳ ʆɺ ʬʦʨʤʠʨʫʶʪ ʥʝʧʨʝʨʳʚʥʫʶ ʬʫʥʢʮʠʶ, ʘ 

ʥʘʧʨʘʚʣʷʝʤʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʠʩʢʨʝʪʥʦʤʫ ʥʘʙʦʨʫ ʧʦʩʪʦʷʥʥʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɓi. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʇʇ, ʤʦʜʳ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʙʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʦʵʪʦʤʫ ʧʝʨʠʦʜ 

ʤʦʜʫʣʷʮʠʠ ʇʇ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ 

ʨʝʟʦʥʘʥʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʚʳʙʨʘʥʥʳʤʠ ʤʦʜʘʤʠ ʩʚʝʪʦʚʦʜʘ. ʕʪʘ 

ʤʦʜʫʣʷʮʠʷ ʇʇ ʩʚʷʟʳʚʘʝʪ ʦʩʥʦʚʥʫʶ ʤʦʜʫ ʆɺ ʩ ʤʦʜʦʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʚ 
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ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘ ʜʠʩʢʨʝʪʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʝʩʷ ʧʦ ʆɺ ʠʟʣʫʯʝʥʠʝ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ɺɹʈ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʪʨʘʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʤʦʜʫʣʷʮʠʠ ʇʇ, ʘ ʙʨʵʛʛʦʚʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ 

ʦʪʨʘʞʝʥʠʷ ʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ɹʨʵʛʛʘ [32,33]: 

ʇ ςὲ ɤ, (2.1) 

ʛʜʝ ὲ  ï ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʤʦʜʳ ʩʝʨʜʮʝʚʠʥʳ 

ʚʦʣʦʢʥʘ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʚʦʣʥʳ ɺɹʈ; ɤ ï ʧʝʨʠʦʜ ɺɹʈ. 

ɼʣʷ ɺɹʈ ʩ ʛʘʫʩʩʦʚʳʤ ʧʨʦʬʠʣʝʤ ʦʪʨʘʞʝʥʠʷ, ʧʨʦʬʠʣʴ ʇʇ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʨʘʞʝʥ ʢʘʢ [33,34]: 

ὲᾀ ὲ Ўὲ ὧέί , (2.2) 

ʛʜʝ ȹn ï ʚʝʣʠʯʠʥʘ ʥʘʚʝʜʝʥʥʦʡ ʇʇ ɺɹʈ, ȿ ï ʧʝʨʠʦʜ, x ï ʨʘʩʩʪʦʷʥʠʝ ʚʜʦʣʴ ʦʩʠ 

ʚʦʣʦʢʥʘ. 

ʉʧʝʢʪʨʘʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʪʨʘʞʝʥʠʷ ɺɹʈ ʚʳʨʘʞʝʥʥʫʶ ʯʝʨʝʟ 

ʨʘʩʩʪʨʦʡʢʫ , ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ [72-79]:  

Ὑ ‗
ίὭὲὬ Ὧὒρ


Ὧ

ὧέίὬ Ὧὒρ

Ὧ


Ὧ

ȟ (2.3) 

ʛʜʝ L - ʜʣʠʥʘ ɺɹʈ, k ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʚʷʟʠ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʤʦʜʳ, (ŭ/k) - 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʩʩʪʨʦʡʢʘ ɺɹʈ. ʈʘʩʩʪʨʦʡʢʘ ɺɹʈ ʩ ʧʝʨʠʦʜʦʤ  ʨʘʚʥʘ: 

 Џ “Ⱦ , ʛʜʝ Џ . 

ʅʘ ʨʠʩ. 2.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʧʝʢʪʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʨʘʞʝʥʠʷ ɺɹʈ 

ʧʦʩʪʨʦʝʥʥʘʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ Mathcad 15. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʜʣʠʥʘ ɺɹʈ L = 5 ʤʤ, kl = 0.38, 

ʮʝʥʪʨʘʣʴʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ɺɹʈ ‗=1550 ʥʤ.  
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ʈʠʩ. 2.2 ï ʉʧʝʢʪʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʨʘʞʝʥʠʷ ɺɹʈ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ɺɹʈ ʷʚʣʷʝʪʩʷ ʘʤʧʣʠʪʫʜʘ ʥʘʚʝʜʝʥʥʦʡ 

ʤʦʜʫʣʷʮʠʷ ʇʇ ȹn. ɼʣʷ ʦʮʝʥʢʠ ʝʝ ʚʝʣʠʯʠʥʳ ʜʣʷ ʩʣʘʙʦ-ʦʪʨʘʞʘʪʝʣʴʥʦʡ ɺɹʈ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ [33]: 

ɝὲ
ʇ

“ὒ
ὸὥὲὬ ὶ  (2.4) 

ʛʜʝ ὶ  ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ɺɹʈ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʜʣʠʥʝ 

ʚʦʣʥʳ. 

ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʰʠʨʠʥʳ ʩʧʝʢʪʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʪʨʘʞʝʥʠʷ ɺɹʈ ʥʘ ʧʦʣʫʚʳʩʦʪʝ ʠʤʝʝʪ ʚʠʜ [34]: 

ɝ‗ ʇ”
ɝὲ

ςὲ

ɤ

ὒ
Ȣ (2.5) 

ʇʘʨʘʤʝʪʨ ” ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 1 ʜʣʷ ʩʠʣʴʥʦ-ʦʪʨʘʞʘʪʝʣʴʥʳʭ ʨʝʰʝʪʦʢ 

(ɺɹʈ ʩ ʦʪʨʘʞʝʥʠʝʤ ʦʢʦʣʦ 100%), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʩʣʘʙʦ-ʦʪʨʘʞʘʪʝʣʴʥʳʭ 

ʨʝʰʝʪʦʢ ” å 0,5 [30]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʠʟʥʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 2.3. ʋʩʪʨʦʡʩʪʚʦ ʩʦʜʝʨʞʠʪ, ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʠʩʪʦʯʥʠʢ ʦʧʪʠʯʝʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (1), ʮʠʨʢʫʣʷʪʦʨ (2), ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ (3), ʜʝʪʝʢʪʦʨ (4) 

ʠ ʢʦʥʪʨʦʣʣʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ (5). 

 














































































































































































