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ɺɺɽɼɽʅʀɽ 

ʅʘʩʪʦʷʱʠʝ ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʉʇ 35.13330 çʄʦʩʪʳ ʠ ʪʨʫʙʳè  ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʅʠʆʂʈ ʌɸʋ ʌʎʉ ʄʠʥʩʪʨʦʷ ʈʌ ʥʘ 2017 ʛʦʜ. ʈʘ-

ʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ɻʋʇ çʀʥʩʪʠʪʫʪ ʇʨʦʤʪʨʘʥʩʥʠʠʧʨʦʝʢʪè ʠ ʆʆʆ çʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʦʩʪʦʚʳʭ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ (ʅʀʀ 

çʄʀɻʉè) ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ɸʆ ʎʅʀʀʉ, ʄʦʩʪʦʪʨʝʩʪʘ, ʆɸʆ ɻʠʧʨʦ-

ʩʪʨʦʡʤʦʩʪ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʚ ʩʦʟʜʘʥʠʠ ʤʝʪʦʜʠ-

ʯʝʩʢʠʭ ʧʦʩʦʙʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʨʘʟʲʷʩʥʷʶʱʠʭ ʠ ʜʦʧʦʣʥʷʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ. ʄʦʞʥʦ ʫʢʘʟʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ çʇʦʩʦ-

ʙʠʝ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʪʷʞʝʣʦʛʦ ʙʝ-

ʪʦʥʘ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʘʨʤʘʪʫʨʳ (ʢ ʉʇ 52-101-2003)è. 

ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʠʟʣʦʞʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʘʷ ʚ ʥʦʨʤʘʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʜʦʨʦʞʥʳʭ ʤʦʩʪʦʚ AASHTO (ʉʐɸ) ʩʠʩʪʝʤʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʘʞ-

ʜʘʷ ʩʪʨʘʥʠʮʘ ʨʘʟʜʝʣʝʥʘ ʚʜʦʣʴ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʳ ï ʚ ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʩʦʜʝʨʞʘʪʩʷ ʥʦʨ-

ʤʘʪʠʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʘ ʚ ʧʨʘʚʦʡ ï ʨʘʟʲʷʩʥʝʥʠʷ ʠ ʢʦʤʤʝʥʪʘʨʠʠ ʩ ʩʩʳʣʢʘʤʠ ʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ, ʚ ʩʠʣʫ ʠʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ, ʥʝ ʤʦʛʫʪ ʦʭʚʘʪʠʪʴ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʥʶʘʥʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʜʦʧʫʩʢʘʶʪ ʠʥʦʛʜʘ ʜʚʦʡʥʦʝ ʪʦʣʢʦʚʘʥʠʝ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʩʚʦʜʘʤ ʧʨʘ-

ʚʠʣ ʧʨʠʟʚʘʥʳ ʚʦʩʧʦʣʥʠʪʴ ʵʪʠ ʧʨʦʙʝʣʳ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤ ʚʳʧʦʣʥʷʪʴ 

ʦʙʷʟʘʪʝʣʴʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, 

ʦʧʪʠʤʠʟʠʨʫʶʪ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʝ ʞʝ ʮʝʣʠ ʧʨʝʩʣʝʜʫʶʪ ʥʘʩʪʦʷʱʠʝ ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʤʦʩʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʟʨʘʙʦʪʘʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʜʦʢʫʤʝʥʪʳ ʢʦ ʚʩʝʤ 

ʨʘʟʜʝʣʘʤ ʉʇ 35.13330. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʢ ʩʚʦʜʘʤ ʧʨʘ-

ʚʠʣ ʥʝʚʦʟʤʦʞʥʦ ʚʦʩʧʦʣʥʠʪʴ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʘʧʨʦʙʠʨʫʶʪʩʷ 

ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʚ ʨʘʟʥʳʭ ʚʝʜʦʤʩʪʚʘʭ ʠ ʧʦʨʦʡ ʧʨʦʪʠʚʦʨʝʯʘʪ ʦʜʠʥ ʜʨʫʛʦʤʫ. 
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ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʜʛʦʪʦʚʣʝʥʳ: ʢ.ʪ.ʥ ɸ. ʉ. ɹʝʡʚʝʣʝʤ, ʜ.ʪ.ʥ ɸ. ʀ. 

ɺʘʩʠʣʴʝʚʳʤ, ʢ.ʪ.ʥ. ɹ. ʀ. ʂʨʠʰʤʘʥʦʤ (ʆʆʆ çʅʀʀ ʄʀɻʉè); ʠʥʞ. ʌ. ɺ. ɺʠʥʦʢʫʨʦʤ 
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1 ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

1.1 ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʅʘʩʪʦʷʱʠʝ ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʉʇ 35.13330 çʄʦʩʪʳ ʠ ʪʨʫʙʳè ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʦʩʪʦʚʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘ ʢʦʪʦ-

ʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʉʇ 35.13330. 

1.2 ʅʦʨʤʘʪʠʚʥʳʝ ʩʩʳʣʢʠ 

ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʠʭ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʥʦ ʥʝ ʚʦʰʣʠ ʚ ʇʨʠʣʦʞʝʥʠʝ 

ɸ ʢ ʉʇ 35.13330. ʆʩʪʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʩʩʳʣʢʠ ʩʣʝʜʫʝʪ ʩʤʦʪʨʝʪʴ ʚ ʇʨʠʣʦʞʝʥʠʠ 

ɸ ʢ ʉʇ 35.13330. 

ɻʆʉʊ 33178-2014. ɼʦʨʦʛʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʂʣʘʩʩʠʬʠʢʘ-

ʮʠʷ ʤʦʩʪʦʚ. 

ɻʆʉʊ 27751-2014 ʅʘʜʝʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʩʥʦʚʘʥʠʡ. ʆʩ-

ʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ. 

ɻʆʉʊ 24452-80 ɹʝʪʦʥʳ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ.  

ɻʆʉʊ 18322-78. ʉʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʪʝʭʥʠʢʠ. 

ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ. 

ɻʆʉʊ 10180-90. ɹʝʪʦʥʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙ-

ʨʘʟʮʘʤ. 

EN 10138-3. 2009. Prestressing steels. Strend. 

ɻʆʉʊ 25192-82. ɹʝʪʦʥʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʉʇ 131.13330.2012. ʉʪʨʦʠʪʝʣʴʥʘʷ ʢʣʠʤʘʪʦʣʦʛʠʷ. 

1.3 ʇʨʝʜʧʦʩʳʣʢʠ 

ʅʘʩʪʦʷʱʠʝ ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʉʇ 35.13330 ʨʘʟʲʷʩʥʷʶʪ, ʜʦʧʦʣʥʷ-

ʶʪ, ʨʘʟʚʠʚʘʶʪ ʪʝ ʧʦʣʦʞʝʥʠʷ ʨʘʟʜʝʣʘ 7 çɹʝʪʦʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠè, 

ʢʦʪʦʨʳʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʥʫʞʜʘʶʪʩʷ ʚ ʪʘʢʦʛʦ ʨʦʜʘ ʢʦʤʤʝʥʪʘʨʠʷʭ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʢʣʶʯʘʶʪ ʨʘʟʜʝʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʤʤʝʥʪʘʨʠʠ ʢ 

ʫʢʘʟʘʥʠʷʤ ʉʇ 35.13330 ʧʦ ʦʩʥʦʚʥʳʤ ʨʘʩʯʝʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʤʘʪʝʨʠʘʣʘʤ, ʨʘʩʯʝ-

ʪʘʤ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʤʦʩʪʦʚʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 
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ɼʣʷ ʩʚʷʟʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʨʘʟʲʷʩʥʝʥʠʡ ʩ ʪʝʢʩʪʦʤ ʉʇ 35.13330 ʚ 

ʟʘʛʦʣʦʚʢʘʭ ʢ ʧʫʥʢʪʘʤ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠʚʦʜʷʪʩʷ ʥʦʤʝʨʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʧʫʥʢʪʦʚ ʉʚʦʜʘ ʧʨʘʚʠʣ. 

ɺ ʨʘʟʜʝʣʘʭ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 2-5, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʩʯʝʪʘʤ ʞʝʣʝʟʦ-

ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʤʝʥʝʥʥʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉʇ 35.13330 ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʈʘʩʯʝʪʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʥʝ ʧʦ ʠʭ ʚʠʜʘʤ 

(ʧʨʦʯʥʦʩʪʴ, ʚʳʥʦʩʣʠʚʦʩʪʴ, ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ), ʘ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʙʦʪʳ ʨʘʩʩʯʠʪʳʚʘʝ-

ʤʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʠʟʛʠʙʘʝʤʳʝ, ʚʥʝʮʝʥʪʨʝʥʥʦ ʩʞʘʪʳʝ ʠ ʪ.ʜ.). ʊʘʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʪʦʜʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʝ-

ʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʚʠʜʳ ʨʘʩʯʝʪʦʚ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝ-

ʙʫʝʪʩʷ ʚ ʉʇ 35.13330, ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ. 

ʎʝʣʴʶ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠ ʨʘʟʲʷʩʥʝʥʠʝ ʨʷʜʘ ʧʦ-

ʣʦʞʝʥʠʡ ʨʘʩʯʝʪʦʚ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʤʦʩʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʉʇ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʦʩʚʝʱʝʥʳ ʠʣʠ ʠʤʝʶʪ ʥʝʦʜʥʦʟʥʘʯʥʫʶ ʪʨʘʢʪʦʚʢʫ.  

ʇʨʠʤʝʥʝʥʠʝ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʪʦʯʥʦ ʠ ʨʘʮʠʦʥʘʣʴ-

ʥʦ ʚʳʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʉʇ 35.13330, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʟʘʩʪʨʘʭʦʚʘʪʴ ʢʦʥ-

ʩʪʨʫʢʪʦʨʦʚ ʦʪ ʦʰʠʙʦʢ, ʚʳʟʚʘʥʥʳʭ ʥʝʪʦʯʥʦʩʪʷʤʠ ʠ ʥʝʜʦʨʘʙʦʪʢʘʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʉʇ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʥʘʩʪʦʷʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʘʚʪʦʨʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʦʧʳʪʘ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʧʳʪʘʥʠʡ, ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʤʦʥʪʘʞʫ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʥʘʧʨ̫-

ʞʝʥʠʶ ʤʦʩʪʦʚʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

1.4 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʨʤʠʥʳ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

1.4.1 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʢʩʪʝ 

ʉʇ 35.13330 ʠ ʚ ʥʘʩʪʦʷʱʠʭ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʩʦʩʪʘʚʣʝʥʳ ʩ ʫʯʝʪʦʤ 

ʫʢʘʟʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [1, 2], ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʳʭ ʩʚʦʜʷʪʩʷ ʢ 

ʩʣʝʜʫʶʱʠʤ: 

- ʪʝʨʤʠʥ ʷʚʣʷʝʪʩʷ ʢʦʨʦʪʢʠʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʦʙʲʝʢʪʘ (ʩʣʦʚʦ), ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʩʚʦʡʩʪʚʘ (ʧʨʠʟʥʘʢʠ) ʢʦʪʦʨʦʛʦ ʦʪʨʘʞʝʥʳ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢ ʪʝʨʤʠʥʫ; 
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- ʦʧʨʝʜʝʣʝʥʠʝ
1) 
[3], ʦʧʠʩʳʚʘʶʱʝʝ ʪʝʨʤʠʥ, ʜʦʣʞʥʦ ʙʳʪʴ ʢʨʘʪʢʠʤ, ʚʢʣʶʯʘʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʜʘʥʥʳʡ ʦʙʲʝʢʪ, ʥʝ 

ʜʦʣʞʥʦ ʚʳʨʘʞʘʪʴʩʷ ʯʝʨʝʟ ʪʝʨʤʠʥ ʠʣʠ ʝʛʦ ʧʦʚʪʦʨʷʪʴ, ʘ ʚʩʝ ʩʣʦʚʘ ʚ ʩʦʩʪʘʚʝ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʥʦʟʥʘʯʥʫʶ ʪʨʘʢʪʦʚʢʫ; 

- ʫʢʘʟʘʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʩʦʩʪʘʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ 

ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʦʙʲʝʢʪ. 

1.4.2 ɺ ʪʝʢʩʪʝ ʉʇ 35.13330 ʠʤʝʶʪʩʷ ʧʦʣʦʞʝʥʠʷ, ʜʦʧʫʩʢʘʶʱʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʊʘʢʠʝ ʧʦʣʦʞʝʥʠʷ ʦʙʳʯʥʦ ʩʦʜʝʨʞʘʪ ʪʝʨʤʠʥʳ çʢʘʢ ʧʨʘʚʠʣʦè, 

çʨʝʢʦʤʝʥʜʫʝʪʩʷè, çʜʦʧʫʩʢʘʝʪʩʷè, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ [4]: 

- çʢʘʢ ʧʨʘʚʠʣʦè ï ʪʘʢʦʝ ʪʨʝʙʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ, ʘ ʦʪʩʪʫʧʣʝʥʠʝ 

ʦʪ ʥʝʛʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʦʙʦʩʥʦʚʘʥʠʝ; 

- çʜʦʧʫʩʢʘʝʪʩʷè ï ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʚʠʜʝ ʠʩʢʣʶʯʝʥʠʷ ʢʘʢ ʚʳ-

ʥʫʞʜʝʥʥʦʝ; 

- çʨʝʢʦʤʝʥʜʫʝʪʩʷè ï ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ, ʥʦ ʥʝ ʦʙʷʟʘ-

ʪʝʣʴʥʳʤ. 

1.4.3 ʇʨʠ ʨʘʙʦʪʝ ʩ ʪʝʢʩʪʦʤ ʉʇ 35.13330 ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʥʠʞʝʧʨʠʚʝ-

ʜʝʥʥʳʝ ʪʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʩ ʫʯʝ-

ʪʦʤ ʦʧʨʝʜʝʣʝʥʠʡ, ʚ ɻʆʉʊ 27751, ʜʘʥʥʳʭ ʚ ɻʆʉʊ 24452, ɻʆʉʊ 18322, ʘ ʪʘʢʞʝ ʜʦʢʫ-

ʤʝʥʪʘʭ [5 ï 7]. 

 

ʆʙʱʠʝ ʪʝʨʤʠʥʳ 

ʇʨʝʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ: ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʥʩʪʨʫʢʮʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝ 

ʧʝʨʝʩʪʘʶʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʨʦʝʢʪʥʳʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. 
ʇʨʠʤʝʯʘʥʠʝ: ʢ ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʷʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ: ʧʦʪʝʨʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʦʨʤʳ ʠ ʧʦʣʦʞʝʥʠʷ; ʭʨʫʧʢʦʝ ʠʣʠ ʚʷʟʢʦʝ ʨʘʟʨʫʰʝʥʠʝ; ʫʩʪʘʣʦʩʪʥʦʝ ʨʘʟʨʫʰʝʥʠʝ; ʨʘʟ-

ʨʫʰʝʥʠʝ ʦʪ ʩʦʚʤʝʩʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʣʠʷʥʠʡ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ. 

ʂ ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʷʪʩʷ ʩʦʩʪʦʷʥʠʷ, ʟʘʪʨʫʜʥʷʶʱʠʝ, ʜʝʣʘʶʱʠʝ 

ʥʝʚʦʟʤʦʞʥʳʤ ʥʦʨʤʘʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʩʥʠʞʘʶʱʠʝ ʠʭ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʚʩʣʝʜ-

ʩʪʚʠʝ ʧʦʷʚʣʝʥʠʡ ʥʝʜʦʧʫʩʪʠʤʳʭ ʧʝʨʝʤʝʱʝʥʠʡ (ʧʨʦʛʠʙʦʚ, ʦʩʘʜʦʢ, ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ), ʢʦʣʝʙʘʥʠʡ ʠ 

ʪʨʝʱʠʥ. 

                                                 
1
 ʆʧʨʝʜʝʣʝʥʠʝ ï ʵʪʦ ʬʦʨʤʫʣʠʨʦʚʢʘ, ʨʘʟʲʷʩʥʷʶʱʘʷ ʩʤʳʩʣ ʪʝʨʤʠʥʘ ʠ ʷʚʣʷʶʱʘ-

ʷʩʷ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʢʩʠʨʫʶʱʠʤ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʚʟʘʠʤʦʩʚʷʟʴ 

ʧʨʝʜʤʝʪʦʚ, ʚ ʵʪʦʪ ʦʙʨʘʟ ʚʭʦʜʷʱʠʭ. 
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ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ: ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʩʚʦʡʩʪʚʦ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʝ ʚʝʩʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʨʝʞʠʤʳ ʠʭ ʧʨʦʧʫʩʢʘ ʧʦ ʤʦʩʪʫ. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ: ʚʝʨʦʷʪʥʦʩʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʥʝʧʨʝʚʳʰʝʥʠʝʤ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʥʘʛʨʫʟʦʢ. 

ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ: ʬʠʢʩʠʨʦʚʘʥʥʘʷ, ʜʦʩʪʫʧʥʘʷ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʷ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʧʨʘʚʠʣʘ, ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʠʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. 

ʂʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʙʝʪʦʥ: ʙʝʪʦʥ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ  

ɾʝʣʝʟʦʙʝʪʦʥʥʳʡ ʤʦʩʪ: ʩʦʦʨʫʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʦʧʦʨʳ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʥʠʤʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʨʦʣʝʪʥʳʝ ʩʪʨʦʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 

ʜʣʷ ʧʨʦʧʫʩʢʘ ʧʦʜʚʠʞʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʯʝʨʝʟ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘʜ: ʨʝʢʘʤʠ ï 

ʤʦʩʪʳ, ʫʱʝʣʴʷʤʠ ï ʚʠʘʜʫʢʠ, ʜʦʨʦʛʘʤʠ ï ʧʫʪʝʧʨʦʚʦʜʳ, ʟʘʩʪʨʦʡʢʘʤʠ ʠ ʧʦʜʭʦʜʘʤʠ ï 

ʵʩʪʘʢʘʜʳ, ʜʣʷ ʧʨʦʧʫʩʢʘ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ ï ʘʢʚʝʜʫʢʠ. 

ʇʨʦʣʝʪʥʦʝ ʩʪʨʦʝʥʠʝ: ʥʝʩʫʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʦʩʪʘ, ʧʝʨʝʢʨʳʚʘʶʱʘʷ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ ʤʝʞʜʫ ʦʧʦʨʘʤʠ, ʚʦʩʧʨʠʥʠʤʘʶʱʘʷ ʧʦʩʪʦʷʥʥʫʶ ʠ ʚʨʝʤʝʥʥʫʶ ʥʘʛʨʫʟʢʠ ʠ ʧʝʨʝ-

ʜʘʶʱʘʷ ʠʭ ʥʘ ʦʧʦʨʳ. 

ʆʧʦʨʘ: ʥʝʩʫʱʠʡ ʵʣʝʤʝʥʪ ʤʦʩʪʦʚʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʧʨʦʣʝʪʥʦʝ 

ʩʪʨʦʝʥʠʝ ʠ ʧʝʨʝʜʘʶʱʠʡ ʥʘʛʨʫʟʢʠ ʥʘ ʬʫʥʜʘʤʝʥʪ.  

ʄʦʩʪʦʚʦʝ ʧʦʣʦʪʥʦ: ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʣʠʪʝ 

ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʧʨʦʣʝʪʥʳʭ ʩʪʨʦʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʘʚʘʨʠʡ-

ʥʳʭ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʝʰʝʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʪʚʦʜʘ ʚʦʜʳ ʩ 

ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ.  
ʇʨʠʤʝʯʘʥʠʝ: ʤʦʩʪʦʚʦʝ ʧʦʣʦʪʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʜʝʞʜʫ ʝʟʜʦʚʦʛʦ ʧʦʣʦʪʥʘ (ʚ ʪ.ʯ. ʧʦʢʨʳʪʠʝ 

ʠ ʛʠʜʨʦʠʟʦʣʷʮʠʶ), ʪʨʦʪʫʘʨʳ, ʦʛʨʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʦʜʦʦʪʚʦʜʘ, ʦʩʚʝʱʝʥʠʷ, 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʰʚʦʚ, ʩʦʧʨʷʞʝʥʠʷ ʤʦʩʪʘ ʩ ʧʦʜʭʦʜʘʤʠ.  

ɼʦʨʦʞʥʘʷ ʦʜʝʞʜʘ: ʤʥʦʛʦʩʣʦʡʥʳʡ ʧʣʠʪʥʳʡ ʵʣʝʤʝʥʪ, ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ ʧʣʠʪʝ 

ʧʨʦʣʝʪʥʳʭ ʩʪʨʦʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʝʟʞʝʡ (ʧʨʦʭʦʞʝʡ) ʯʘʩʪʠ ʤʦʩʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʡ ʧʨʦʝʢʪʥʳʝ ʧʨʦʬʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʝʟʜʘ (ʧʨʦʭʦʜʘ), ʟʘʱʠʪʫ ʦʪ ʚʦʜʳ, ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʧʝʨʝʜʘʯʫ ʥʘʛʨʫʟʢʠ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʣʠʪʫ. 
ʇʨʠʤʝʯʘʥʠʝ:  ʜʦʨʦʞʥʘʷ ʦʜʝʞʜʘ ʥʘ ʧʣʠʪʝ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ, ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʩʣʦʠ: 

- ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʝ ʚʳʨʘʚʥʠʚʘʶʱʠʡ ʩʣʦʡ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ), ʛʠʜʨʦʠʟʦʣʷʮʠʶ, 

ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʝ ʧʦʢʨʳʪʠʝ; 

- ʥʘ ʦʨʪʦʪʨʦʧʥʦʡ ʧʣʠʪʝ, ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʡ, ʟʘʱʠʪʥʦ-ʩʮʝʧʣʷʶʱʠʡ ʩʣʦʠ ʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥ-

ʥʦʝ ʧʦʢʨʳʪʠʝ (ʢʘʢ ʧʨʘʚʠʣʦ). 

ɿʘʱʠʪʥʳʡ ʩʣʦʡ ʙʝʪʦʥʘ: ʧʣʘʩʪ ʙʝʪʦʥʘ ʪʦʣʱʠʥʦʡ ʦʪ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦ ʙʣʠʞʘʡʰʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʨʤʘʪʫʨʳ, ʟʘʱʠʱʘʶʱʠʡ 

ʘʨʤʘʪʫʨʫ ʦʪ ʢʦʨʨʦʟʠʠ. 

ɿʘʱʠʪʥʳʡ ʩʣʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ: ʧʣʘʩʪ ʙʝʪʦʥʘ, ʫʢʣʘʜʳʚʘʝʤʳʡ ʥʘ  ʛʠʜʨʦʠʟʦ-

ʣʷʮʠʶ ʜʣʷ ʝʝ ʟʘʱʠʪʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. 

ɺr ʨʘʚʥʠʚʘʶʱʠʡ ʩʣʦʡ: ʧʣʘʩʪ ʙʝʪʦʥʘ, ʫʢʣʘʜʳʚʘʝʤʳʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʞʝʣʝʟʦ-

ʙʝʪʦʥʥʳʭ ʧʣʠʪ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʛʠʜʨʦʠʟʦʣʷʮʠʶ. 
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ʉʙʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ: ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʚ 

ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʭ ʠ ʟʘʪʝʤ ʤʦʥʪʠʨʫʝʤʳʭ ʥʘ ʩʪʨʦʠʪʝʣʴ-

ʥʦʡ ʧʣʦʱʘʜʢʝ. 

ʄʦʥʦʣʠʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ: ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʬʦʨʤʫʝʤʳʝ ʥʘ 

ʤʝʩʪʝ ʚʦʟʚʝʜʝʥʠʷ. 

ʉʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ: ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʧʦʣ-

ʥʝʥʥʳʝ ʠʟ ʩʙʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ.   

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ: ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʚ ʢʦʪʦʨʳʭ ʥʘ ʩʪʘʜʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʦʟʜʘʶʪʩʷ ʫʩʠʣʠʷ ʦʙʞʘʪʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʥʘʧʨʷʛʘʝʤʦʡ ʘʨʤʘʪʫʨʦʡ.   

ɸʥʢʝʨ: ʢʦʥʩʪʨʫʢʪʠʚʥʦ ïʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʥʘʪʷʞʝʥʠʷ, ʬʠʢʩʘʮʠʠ ʠ ʧʝʨʝ-

ʜʘʯʠ ʫʩʠʣʠʷ ʥʘʪʷʞʝʥʠʷ ʘʨʤʘʪʫʨʳ ʥʘ ʙʝʪʦʥ. 

ɸʨʤʘʪʫʨʘ:. ʩʦʚʦʢʫʧʥʦʩʪʴ ʞʝʩʪʢʠʭ (ʜʚʫʪʘʚʨʳ, ʰʚʝʣʣʝʨʳ, ʫʛʦʣʢʠ) ʠ ʛʠʙʢʠʭ 

(ʩʪʝʨʞʥʠ, ʢʘʥʘʪʳ, ʩʝʪʢʠ, ʢʘʨʢʘʩʳ)  ʵʣʝʤʝʥʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʫʩʠʣʝ-

ʥʠʷ ʙʝʪʦʥʘ ʚ ʩʞʘʪʦʡ ʟʦʥʝ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʦʥ-

ʩʪʨʫʢʮʠʡ.   
ʇʨʠʤʝʯʘʥʠʝ: ʘʨʤʘʪʫʨʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ  ʥʘ ʨʘʙʦʯʫʶ (ʨʘʩʯʝʪʥʫʶ), ʤʦʥʪʘʞʥʫʶ ʠ ʨʘʩʧʨʝʜʝʣʠ-

ʪʝʣʴʥʫʶ (ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ). 

ʉʠʩʪʝʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʪʷʞʝʥʠʷ: ʢʦʤʧʣʝʢʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ, ʚ ʪ.ʯ. ʘʨʤʠʨʦʚʘʥʠʷ, ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ, ʥʘʪʷʞʝʥʠʷ, 

ʧʝʨʝʜʘʯʠ ʠ ʚʦʩʧʨʠʷʪʠʷ ʙʝʪʦʥʦʤ ʢʦʥʩʪʨʫʢʮʠʠ  ʫʩʠʣʠʡ ʦʙʞʘʪʠʷ ʦʪ ʥʘʧʨʷʛʘʝʤʳʭ  ʘʨ-

ʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʇʦʢʘʟʘʪʝʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ  

ʉʪʨʦʠʪʝʣʴʥʳʡ ʧʦʜʲʝʤ: ʚʳʛʠʙ ʚʚʝʨʭ ʧʨʦʣʝʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠʣʠ ʝʛʦ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʧʨʦʛʠʙ ʦʪ ʧʦʩʪʦʷʥʥʦʡ ʠ ʯʘʩʪʠ ʚʨʝʤʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ, ʩʦʟʜʘʚʘʝʤʳʡ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʣʠ ʤʦʥʪʘʞʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦ-

ʝʢʪʥʦʛʦ ʦʯʝʨʪʘʥʠʷ ʧʦʜ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ.  

ʂʦʥʪʨʦʣʠʨʫʝʤʦʝ ʫʩʠʣʠʝ: ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ, ʧʨʠʢʣʘʜʳʚʘʝʤʦʡ ʢ 

ʢʦʥʮʘʤ ʥʘʧʨʷʛʘʝʤʦʡ ʘʨʤʘʪʫʨʳ ʯʝʨʝʟ ʥʘʪʷʞʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʥʘʪʷʞʝʥʠʷ.  

ɼʝʬʝʢʪ: ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ, ʦʙʨʘʟʦʚʘʚʰʝʝʩʷ ʜʦ ʚʚʦʜʘ ʩʦʦʨʫʞʝʥʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

ʇʦʚʨʝʞʜʝʥʠʝ: ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ, ʦʙʨʘʟʦʚʘʚʰʝʝʩʷ ʧʦʩʣʝ ʚʚʦʜʘ ʤʦʩʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ.  

ʂʦʩʚʝʥʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ: ʘʨʤʘʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʚʠʜʝ ʨʘʟʤʝʱʝʥʥʳʭ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʞʠʤʘʶʱʝʛʦ ʫʩʠʣʠʷ ʩʝʪʦʢ ʠ/ʠʣʠ ʩʧʠʨʘʣʝʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ 

ʥʘʧʨʷʛʘʝʤʫʶ ʘʨʤʘʪʫʨʫ,  ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʩʞʘʪʳʭ ʟʦʥʘʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʚʦʩʧʨʠ-

ʷʪʠʷ ʧʦʧʝʨʝʯʥʳʭ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʫʩʠʣʠʡ ʚ ʵʪʠʭ ʟʦʥʘʭ. 

ʊʝʨʤʠʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʩʯʝʪʘʭ  

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʦʦʨʫʞʝʥʠʷ: ʫʩʣʦʚʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʝʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʩʦʦʨʫʞʝʥʠʷ ʧʘʨʘʤʝʪʨʳ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʘʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʦʚ. 

ʇʨʦʝʢʪʥʳʡ (ʨʘʩʯʝʪʥʳʡ) ʩʨʦʢ ʩʣʫʞʙʳ: ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨ-

ʤʘʭ ʠʣʠ ʚ ʟʘʜʘʥʠʠ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ ʠʣʠ ʤʦʩʪʦʚʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʝʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʜʦ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʠ/ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ/ʠʣʠ ʦʢʦʥʯʘʥʠʷ ʵʢʩʧʣʫʘʪʘ-
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ʮʠʠ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʠʣʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ ʧʦ-

ʩʣʝ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ (ʨʝʢʦʥʩʪʨʫʢʮʠʠ). 

ʅʦʨʤʘʪʠʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʤʘʪʝʨʠʘ-

ʣʘ, ʬʘʢʪʦʨʘ, ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘʛʨʫʟʢʠ, ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʩ ʫʯʝʪʦʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ 0,95. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ (ʥʘʧʨʷʞʝʥʠʝ): ʧʦʢʘʟʘʪʝʣʴ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʘ-

ʣʘ, ʷʚʣʷʶʱʠʡʩʷ ʤʝʨʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣ, ʦʪʥʝʩʝʥʥʦʡ ʢ ʝʜʠʥʠʮʝ ʧʣʦ-

ʱʘʜʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʪʝʧʝʥʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʤ ʥʘʛʨʫʟʢʘʤ. 

ɺʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ: ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ 

ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʥʘʜʝʞʥʦʩʪʠ (ʯʘʩʪʥʳʝ): ʯʠʩʣʦʚʳʝ ʤʥʦʞʠʪʝʣʠ, ʫʯʠʪʳʚʘʶʱʠʝ 

ʚʦʟʤʦʞʥʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʦʢ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠ-

ʘʣʦʚ ʠ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʝʛʦ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʦʩʪʦʚʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. 

ɺʨʝʤʝʥʥʘʷ ʥʘʛʨʫʟʢʘ: ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʣʳ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʝʰʝʭʦ-

ʜʦʚ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʩʠʣʳ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʩʪʘ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʘʪʝʨʠʘʣʘ  

ɼʦʣʛʦʚʝʯʥʦʩʪʴ: ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʩʦʭʨʘʥʷʪʴ ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʛʦ ʥʦʨ-

ʤʘʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʪʝʯʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʨʠ ʥʘʜʣʝʞʘʱʝʤ ʪʝʭʥʠ-

ʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

ʊʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ: ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʨʘʟʦʚʘ-

ʥʠʶ ʠ ʨʘʩʢʨʳʪʠʶ ʪʨʝʱʠʥ.  

ʋʩʪʘʣʦʩʪɹ: ʧʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠ̫ ʧʦʚʨʝʞʜʝʥʠʡ ʤʘʪʝʨʠʘʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʝ-

ʨʝʤʝʥʥrʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠʚʦʜʷʠɦʭ ʢ ʠʟʤʝʥʝʥʠʁ  ʩʚʦʡʩʪʚ, ʦʙʨʘʟʦʚʘʥʠʁ, ʨʘʟʚʠʪʠʁ  

ʪʨʝɦʠʥ ʠ ʨʘʟʨʫhʝʥʠʶ. 

ʇʦʣʟʫʯʝʩʪʴ: ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʫʚʝʣʠʯʠʚʘʪʴ ʥʝʦʙʨʘʪʠʤʫʶ ʜʝʬʦʨʤʘʮʠʶ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʝ. 

ʈʝʣʘʢʩʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ: ʧʨʦʮʝʩʩ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟ-

ʢʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʝ ʜʝʬʦʨʤʘʮʠʠ. 

ʉʧʣʦʰʥʦʩʪʴ ʙʝʪʦʥʘ: ʩʚʦʡʩʪʚʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠ ʦʜʥʦʨʦʜ-

ʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʚ ʪ.ʯ. ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥ, 

ʨʘʟʫʧʣʦʪʥʝʥʥʦʛʦ ʙʝʪʦʥʘ, ʱʝʙʝʥʠʩʪʦʩʪʠ ʠ ʪʨʝʱʠʥ. 

ʋʩʘʜʢʘ ʙʝʪʦʥʘ: ʫʤʝʥʴʰʝʥʠʝ ʦʙʝ̡ʤʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʨʦʮʝʩʩʦʤ ʛʠʜʨʘʪʘʮʠʠ 

ʮʝʤʝʥʪʘ ʠ ʧʦʪʝʨʝʡ ʚʦʜʳ ʟʘʪʚʦʨʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʪʚʝʨʜʝʥʠʷ ʙʝʪʦʥʘ. 

ʂʣʘʩʩ ʙʝʪʦʥʘ: ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,95. 
ʇʨʠʤʝʯʘʥʠʝ: ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʫʩʪʘʥʦʚʣʝʥʳ ʢʣʘʩʩʳ ʙʝʪʦʥʘ ʥʘ: ɺ ï 

ʩʞʘʪʠʝ; ɺt ï ʦʩʝʚʦʝ ʨʘʩʪʷʞʝʥʠʝ; ɺtb ï ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ. 

ʄʘʨʢʘ ʙʝʪʦʥʘ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ F: ʙʫʢʚʝʥʥʦ-ʯʠʩʣʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

ʦʙʦʟʥʘʯʘʶʱʠʡ ʤʝʪʦʜ ʠʩʧʳʪʘʥʠʷ ʙʝʪʦʥʘ ʧʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʠ ʯʠʩʣʦ 

ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʦʪʪʘʠʚʘʥʠʠ, ʢʦʪʦʨʳʝ ʙʝʪʦʥ ʤʦʞʝʪ ʚʳʜʝʨʞʘʪʴ ʙʝʟ ʧʦʚʨʝ-

ʞʜʝʥʠʡ ʠ ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʠʭ ʥʦʨʤʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ.  
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ʇʨʠʟʤʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ï ʦʪʥʦʰʝʥʠʝ ʨʘʟʨʫʰʘʶʱʝʡ ʦʩʝʚʦʡ ʩʞʠʤʘʶ-

ʱʝʡ ʩʠʣʳ ʦʙʨʘʟʮʘ-ʧʨʠʟʤʳ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʤʝʨʦʚ ʢ ʧʣʦʱʘʜʠ ʝʛʦ ʩʝʯʝʥʠʷ, ʥʦʨʤʘʣʴ-

ʥʦʛʦ ʢ ʵʪʦʡ ʩʠʣʝ. 

[ɻʆʉʊ 24452-80] 
ʇʨʠʤʝʯʘʥʠʝ: ʚ ʪʝʢʩʪʝ ʉʇ 35.13330 ʪʝʨʤʠʥ çʧʨʠʟʤʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦ-

ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʠʟʤʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ. 
ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ: ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ ʥʦʨʤʘʣʴʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʫʧʨʫʛʦ ʤʛʥʦʚʝʥ-

ʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʧʨʠ ʦʩʝʚʦʤ ʨʘʩʪʷʞʝʥʠʠ/ʩʞʘʪʠʠ ʦʙʨʘʟʮʘ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 

Rbp
 
ï ʨʘʩʯʝʪʥʘʷ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʥʘ ʤʦʤʝʥʪ ʧʝʨʝʜʘʯʠ ʥʘʧʨʷʞʝʥʠʷ ʩ ʘʨʤʘʪʫʨʳ 

ʥʘ ʙʝʪʦʥ (ʧʝʨʝʜʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ). 

ůbp  ï ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʦʪ ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʤʦʤʝʥʪ ʧʝʨʝʜʘʯʠ ʥʘʧʨʷ-

ʞʝʥʠʡ ʩ ʘʨʤʘʪʫʨʳ ʥʘ ʙʝʪʦʥ ʥʘ ʫʨʦʚʥʝ ʮʝʥʪʨa ʪʷʞʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʦʣʴʥʦʡ 

ʘʨʤʘʪʫʨʳ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ.  
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2 ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʨʘʩʯʝʪʫ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ɺʩʝ ʨʘʩʯʝʪʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʨʘʩ-

ʯʝʪʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʨʘʩʯʝʪʳ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺʩʝ ʨʘʩʯʝʪʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʝ-

ʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʨʘʩʯʝʪʳ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʯʝʪʳ ʚʥʝʮʝʥʪʨʝʥʥʦ ʩʞʘʪʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʳ ʵʣʝʤʝʥʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ. ʕʣʝ-

ʤʝʥʪʳ ʧʦʜʚʝʨʞʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʠʟʛʠʙʘʝʤʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʪʘʢ ʠ ʚʥʝʮʝʥʪʨʝʥʥʦ ʩʞʘʪʳʤʠ (ʨʠʩʫʥʦʢ 2.1). 

 

ʈʠʩʫʥʦʢ 2.1 ï ʈʘʩʯʝʪʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʀʟʛʠʙʘʝʤʳʝ ʵʣʝʤʝʥʪʳ ï ʵʪʦ ʵʣʝʤʝʥʪʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʶ ʠʟʛʠʙʘʶ-

ʠɦʭ ʤʦʤʝʥʪʦʚ ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʜʦʣʴʥʳʭ ʩʠʣ. ʀʟʛʠʙʘʝʤʳʝ ʵʣʝʤʝʥʪʳ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʢʨʫʯʝʥʠʶ ʠ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ. 

ɺʥʝʮʝʥʪʨʝʥʥʦ ʩʞʘʪʳʝ ʵʣʝʤʝʥʪʳ ï ʵʪʦ ʵʣʝʤʝʥʪʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʶ 

ʩʞʠʤʘʶʱʠʭ ʧʨʦʜʦʣʴʥʳʭ ʩʠʣ, ʧʨʠʣʦʞʝʥʥʳʭ ʮʝʥʪʨʘʣʴʥʦ ʠʣʠ ʚʥʝʮʝʥʪʨʝʥʥʦ. ɺʥʝʮʝʥ-

ʪʨʝʥʥʦ ʩʞʘʪʳʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʳ ʢʨʫʯʝʥʠʶ ʠ ʚʦʟʜʝʡʩʪʚʠʶ 

ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ. 
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3 ʈʘʩʯʝʪʳ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ 

ʈʘʩʯʝʪʳ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʨʘʩʯʝʪʳ ʧʦ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʨʘʩʯʝʪʳ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦ-

ʩʪʦʷʥʠʡ (ʨʠʩʫʥʦʢ 3.1). 

 

ʈʠʩʫʥʦʢ 3.1 ï ʈʘʩʯʝʪʳ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ 

3.1 ʈʘʩʯʝʪʳ ʧʦ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʂ ʨʘʩʯʝʪʘʤ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʦʪʥʦʩʷʪʩʷ ʨʘʩʯʝʪʳ ʧʦ ʧʨʦʯʥʦʩʪʠ ʠ ʚʳʥʦʩʣʠʚʦʩʪʠ (ʨʠʩʫʥʦʢ 3.2). 

 

ʈʠʩʫʥʦʢ 3.2 ï ʈʘʩʯʝʪʳ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ 

3.1.1 ʈʘʩʯʝʪ ʧʦ ʧʨʦʯʥʦʩʪʠ 

ʈʘʩʯʝʪ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʣʠʥʝʡʥʦʡ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠ ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘ-

ʤʠ: 

- ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʝʪʦʥʘ ʨʘʩʪʷʞʝʥʠʶ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ; 

- ʜʠʘʛʨʘʤʤʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʪʦʥʘ ʠ ʘʨʤʘʪʫʨʳ ʜʚʫʭ- ʠʣʠ ʪʨʝʭʣʠʥʝʡʥʳʝ; 

- ʵʧʶʨʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠʤʝʝʪ ʣʠʥʝʡʥʳʡ ʚʠʜ; 

- ʜʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʯʝʪʦʚ ʧʨʠʥʷʪʴ ʚʝʨʭʥʶʶ ʛʨʘʥʴ ʵʣʝʤʝʥʪʘ ʥʘʠʙʦʣʝʝ ʩʞʘʪʦʡ, ʘ 

ʥʠʞʥʶʶ ï ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ. 

ʇʨʠ 0>
I

M  ʚʝʨʭʥʷʷ ʛʨʘʥʴ ʩʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʞʘʪʦʡ ʠ ʢ ʨʘʩʯʝʪʫ ʧʨʠ-

ʥʠʤʘʝʪʩʷ ʥʦʨʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʩʝʯʝʥʠʝ. ʇʨʠ 0<
I

M  ʥʠʞʥʷʷ ʛʨʘʥʴ ʩʝʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʞʘʪʦʡ ʠ ʢ ʨʘʩʯʝʪʫ ʧʨʠʥʠʤʘʝʪʩʷ ʦʙʨʘʪʥʦʝ ʩʝʯʝʥʠʝ (ʧʦʚʝʨʥʫʪʦʝ ʥʘ 

180Ü) (ʨʠʩʫʥʦʢ 3.3). 

I
M  ï ʤʦʤʝʥʪ ʦʪ ʜʝʡʩʪʚʠʷ ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ, ʢʅʤ. 
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ʈʠʩʫʥʦʢ 3.3 ï ʆʨʠʝʥʪʘʮʠʷ ʨʘʩʯʝʪʥʦʛʦ ʩʝʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ ʠʟʛʠʙʘʶʱʝʛʦ 

ʤʦʤʝʥʪʘ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʝʯʝʥʠʝ ʧʦ ʚʳʩʦʪʝ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʝ ʫʯʘʩʪʢʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʰʘʛʦʤ v. ʂʘʞʜʦʤʫ ʫʯʘʩʪʢʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ï ʩʚʝʨ-

ʭʫ ʚʥʠʟ (ʨʠʩʫʥʦʢ 3.4). 

 

ʈʠʩʫʥʦʢ 3.4 ï ʇʨʠʤʝʨ ʨʘʟʙʠʝʥʠʷ ʩʝʯʝʥʠʷ ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʝ ʫʯʘʩʪʢʠ 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʨʘʩʯʝʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʩʨʝʜʩʪʚ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʪʘʢʦʡ ʚʳʩʦʪʳ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ X , ʧʨʠ ʢʦʪʦʨʦʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʩʠʩʪʝʤʳ: 

ä ä
= =

=+

l

k

m

i

sibk
NN

1 1

,0  (3.1) 

ʛʜʝ k  ï ʥʦʤʝʨ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʩʝʯʝʥʠʷ; 

l  ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʫʯʘʩʪʢʦʚ ʩʝʯʝʥʠʷ; 

bk
N  ï ʫʩʠʣʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ k -ʤ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʯʘʩʪʢʝ, ʢʅ; 

i  ï ʥʦʤʝʨ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ; 

m  ï ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʘʨʤʠʨʦʚʘʥʠʷ; 

si
N  ï ʫʩʠʣʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ i -ʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ, ʢʅ. 

ɺʦʟʤʦʞʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʨʘʟʨʫʰʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʩʝʯʝʥʠʷ. ʇʝʨʚʳʡ ʚʘʨʠ-

ʘʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʫʰʝʥʠʝ ʩʝʯʝʥʠʷ ʧʦ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʝ, ʢʦʛʜʘ ʚ ʦʜʥʦʤ ʠʟ ʨʷ-
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ʜʦʚ ʘʨʤʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʝʜʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʨʘʩʪʷʞʝʥʠʷ ʘʨʤʘʪʫʨʳ 
2s

e . 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʫʰʝʥʠʝ ʩʝʯʝʥʠʷ ʧʦ ʩʞʘʪʦʤʫ ʙʝʪʦʥʫ, ʢʦʛʜʘ ʜʦʩʪʠ-

ʛʘʝʪʩʷ ʧʨʝʜʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʞʘʪʠʷ ʙʝʪʦʥʘ 
2b

e . ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩʝʯʝʥʠʷ ʧʦ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʝ ʠ ʩʞʘʪʦʤʫ ʙʝʪʦʥʫ, ʢʦʛʜʘ 

ʧʨʝʜʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʨʘʩʪʷʞʝʥʠʷ ʘʨʤʘʪʫʨʳ 
2s

e  ʠ ʧʨʝʜʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʞʘʪʠʷ 

ʙʝʪʦʥʘ 
2b

e  ʜʦʩʪʠʛʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɿʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ X , ʧʨʠ 

ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ ʥʘʟʳʚʘʝʪʩʷ ʛʨʘʥʠʯʥʦʡ ʚʳʩʦʪʦʡ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝ-

ʪʦʥʘ 
r

X . ɻʨʘʥʠʯʥʘʷ ʚʳʩʦʪʘ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ 
r

X  ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʘʨʠʘʥʪ 

ʨʘʟʨʫʰʝʥʠʷ ʩʝʯʝʥʠʷ. 

ɻʨʘʥʠʯʥʘʷ ʚʳʩʦʪʘ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ 
r

X  ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʦ 

ʵʧʶʨʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.5): 

( )
,

min

22

sr

b

r

b

aXHX --
=

ee
 (3.2) 

( ),
min22 srbsr

aXHX --=ee  (3.3) 

( ) ,
2min22 rbsbsr
XaHX eee --=  (3.4) 

( ),
min222 sbrbsr

aHXX -=+ eee  (3.5) 

( ) ( ),
min222 sbbsr

aHX -=+ eee  (3.6) 

( )
.

22

min2

bs

sb

r

aH
X

ee

e

+

-
=  (3.7) 

ɺ ʬʦʨʤʫʣʘʭ (3.2) ï (3.7): 

2b
e  ï ʧʨʝʜʝʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʙʝʪʦʥʘ ʩʞʘʪʠʶ ʩʦʛʣʘʩʥʦ ʧ. 7.32 ʉʇ 

35.13330 (ʨʠʩʫʥʦʢ 3.5); 

H  ï ʚʳʩʦʪʘ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.5), ʤ; 

mins
a ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ 

ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʢ ʥʝʡ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.5), ʤ; 

2s
e  ï ʧʨʝʜʝʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʘʨʤʘʪʫʨʳ ʩʦʛʣʘʩʥʦ ʧ. 7.47 ʉʇ 35.13330 

(ʨʠʩʫʥʦʢ 3.5). 

 

ʈʠʩʫʥʦʢ 3.5 ï ʕʧʶʨʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʨʘʩʯʝʪʘ ʛʨʘʥʠʯʥʦʡ ʚʳʩʦʪʳ 

ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ 
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʯʝʪʦʚ ʚʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

ʧʨʠ 
r

XX ¢  ï ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʨʘʟʨʫʰʝʥʠʷ (ʨʘʟʨʫʰʝʥʠʝ ʧʦ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫ-

ʨʝ) ʠʣʠ ʪʨʝʪʠʡ (ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩʝʯʝʥʠʷ ʧʦ ʘʨʤʘʪʫʨʝ ʠ ʙʝʪʦʥʫ); 

ʧʨʠ 
r

XX >  ï ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʨʘʟʨʫʰʝʥʠʷ (ʨʘʟʨʫʰʝʥʠʝ ʧʦ ʩʞʘʪʦʤʫ ʙʝʪʦʥʫ). 

ʋʩʠʣʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʯʘʩʪʢʝ 
bk

N , ʘ ʪʘʢʞʝ ʚ ʢʘʞʜʦʤ 

ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ 
si

N , ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

,
bkbkbk

AN s=  (3.8) 

.
sisisi

AN s-=  (3.9) 

ɺ ʬʦʨʤʫʣʘʭ (3.8) ï (3.9): 

bk
A  ï ʧʣʦʱʘʜʴ k -ʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ, ʤ

2
; 

bk
s  ï ʥʘʧʨʷʞʝʥʠʷ ʚ k -ʤ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʯʘʩʪʢʝ, ʢʅ/ʤ

2
; 

si
A  ï ʧʣʦʱʘʜʴ i -ʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʤ

2
. 

si
s  ï ʥʘʧʨʷʞʝʥʠʷ ʚ i -ʦʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ, ʢʅ/ʤ

2
. 

ʅʘʧʨʷʞʝʥʠʷ ʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʫʯʘʩʪʢʘʭ ʙʝʪʦʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʨʷʜʘʭ ʘʨʤʠʨʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʜʠʘʛʨʘʤʤʘʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʪʦʥʘ ʠ ʘʨʤʘʪʫʨʳ (ʨʠʩʫʥʦʢ 3.6). 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʦʚ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʫʭʣʠʥʝʡʥʳʝ ʜʠʘʛʨʘʤʤʳ ʜʝ-

ʬʦʨʤʠʨʦʚʘʥʠʷ. 

 

ʈʠʩʫʥʦʢ 3.6 ï ɼʚʫʭʣʠʥʝʡʥʳʝ ʜʠʘʛʨʘʤʤʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʪʦʥʘ (ʩʣʝʚʘ) ʠ ʘʨʤʘʪʫʨʳ 

(ʩʧʨʘʚʘ) 

ɼʣʷ ʙʝʪʦʥʘ ʜʚʫʭʣʠʥʝʡʥʳʤʠ ʜʠʘʛʨʘʤʤʘʤʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʚʦʜʷʪʩʷ ʩʣʝʜʫʶ-

ʱʠʝ ʫʩʣʦʚʠʷ: 

ʧʨʠ ,0
bk
e²  (3.10) 

;0=
bk
s  (3.11) 

ʧʨʠ ,0
1bbk

ee ¢<  (3.12) 
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;
bbkbk

Ees =  (3.13) 

ʧʨʠ ,
21 bbkb

eee ¢<  (3.14) 

;
bbk

R=s  (3.15) 

.
1

b

b

b

E

R
=e  (3.16) 

ɺ ʬʦʨʤʫʣʘʭ (3.10) ï (3.16): 

bk
e  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ k -ʛʦ ɻʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʙʝʪʦʥʥʦʛʦ ʩʝʯʝʥʠʷ; 

b
E  ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʙʝʪʦʥʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.11 ʉʇ 35.13330, ʢʅ/ʤ

2
; 

b
R  ï- ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʝʪʦʥʘ ʩʞʘʪʠʶ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.6 ʉʇ 35.13330, 

ʢʅ/ʤ
2
; 

1b
e  ï- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʙʝʪʦʥʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʛʨʘʥʠʮʫ ʫʧʨʫʛʦʩʪʠ. 

ɼʣʷ ʘʨʤʘʪʫʨʳ ʜʚʫʭʣʠʥʝʡʥʳʤʠ ʜʠʘʛʨʘʤʤʘʤʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʚʦʜʷʪʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

ʧʨʠ ,
12 ssis
eee -¢<-  (3.17) 

;
ssi

R-=s  (3.18) 

ʧʨʠ ,
11 ssis
eee ¢<-  (3.19) 

;
ssisi

Ees =  (3.20) 

ʧʨʠ ,
21 ssis

eee ¢<  (3.21) 

;
ssi

R=s  (3.22) 

.
1

s

s

s

E

R
=e  (3.23) 

ɺ ʬʦʨʤʫʣʘʭ (3.17) ï (3.23): 

si
e  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ i -ʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ; 

s
R  ï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʨʤʘʪʫʨʳ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.16 ʉʇ 35.13330, 

ʢʅ/ʤ
2
; 

s
E  ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʘʨʤʘʪʫʨʳ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.19 ʉʇ 35.13330, ʢʅ/ʤ

2
; 

1s
e  ï- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʘʨʤʘʪʫʨʳ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʛʨʘʥʠʮʫ ʫʧʨʫʛʦʩʪʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ k -ʛʦ ɻʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ ʙʝʪʦʥʥʦʛʦ ʩʝʯʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ (ʨʠʩʫʥʦʢ 3.7): 

ʧʨʠ ,
r

XX ¢  (3.24) 
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( )[ ]
,

min

2

s

ks

bk

aXH

XHh

--

--
=
e

e  (3.25) 

ʧʨʠ ,
r

XX >  (3.26) 

( )[ ]
.

2

X

XHh
kb

bk

--
=
e

e  (3.27) 

ɺ ʬʦʨʤʫʣʘʭ (3.24) ï (3.27): 

k
h  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ k -ʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ 

ʫʯʘʩʪʢʘ (ʨʠʩʫʥʦʢ 3.7), ʤ. 

 

ʈʠʩʫʥʦʢ 3.7 ï ʕʧʶʨʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʙʝʪʦʥʘ (ʩʣʝʚʘ ï ʩʣʫʯʘʡ ʨʘʟ-

ʨʫʰʝʥʠʷ ʧʦ ʘʨʤʘʪʫʨʝ, ʩʧʨʘʚʘ ï ʧʦ ʙʝʪʦʥʫ) 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ i -ʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠ (ʨʠʩʫʥʦʢ 3.6): 

ʧʨʠ ,
r

XX ¢  (3.28) 

( )[ ]
,

min

2

s

sis

si

aXH

XHa

--

--
-=
e

e  (3.29) 

ʧʨʠ ,
r

XX >  (3.30) 

( )[ ]
.

2

X

XHa
sib

si

--
-=
e

e  (3.31) 

ɺ ʬʦʨʤʫʣʘʭ (3.28) ï (3.31): 

si
a  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ i -ʛʦ ʨʷʜʘ ʘʨ-

ʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.8), ʤ. 
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ʈʠʩʫʥʦʢ 3.8 ï ʕʧʶʨʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʘʨʤʘʪʫʨʳ (ʩʣʝʚʘ ï ʩʣʫʯʘʡ ʨʘʟ-

ʨʫʰʝʥʠʷ ʧʦ ʘʨʤʘʪʫʨʝ, ʩʧʨʘʚʘ ï ʧʦ ʙʝʪʦʥʫ) 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ k -ʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ 

ʫʯʘʩʪʢʘ 
k

h  ʙʝʪʦʥʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʥʫʤʝʨʘʮʠʠ ʫʯʘʩʪʢʦʚ ʩʚʝʨʭʫ ʚʥʠʟ ʦʪ ʝʜʠʥʠʮʳ ʠ ʜʘ-

ʣʝʝ ʜʦʧʫʩʢʘʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

( ) .
2

1
v

vkHh
k

---=  (3.32) 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ X , ʧʨʠ ʢʦʪʦʨʦʡ ʩʦʙʣʶʜʘʝʪʩʷ 

ʫʩʣʦʚʠʝ (3.1), ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʧʨʝʜʝʣʴʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʫʩʠʣʠʷ 
ult

M : 

.

1 11 1

ä ää ä
= == =

+=+=

l

k

m

i

sisikbk

l

k

m

i

sibkult
aNhNMMM  (3.33) 

ʈʘʩʯʝʪ ʧʨʦʯʥʦʩʪʠ ʩʝʯʝʥʠʷ ʠʟʛʠʙʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ 

ʫʩʣʦʚʠʷ: 

,
ult

I
MM ¢  (3.34) 

ʛʜʝ IM  ï ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʦʪ ʜʝʡʩʪʚʠʷ ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ, ʢʅʤ. 

ʈʘʩʯʝʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ (ʨʠʩʫʥʦʢ 3.9). 
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ʈʠʩʫʥʦʢ 3.9 ï ʇʨʠʤʝʨʳ ʪʘʙʣʠʮ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦ ʧʨʦʯʥʦʩʪʠ 

ɼʣʷ ʨʘʩʯʝʪʘ ʵʣʝʤʝʥʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʫʩʠʣʠʡ ʚ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʝ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʫʩʠʣʠʡ ʚ ʨʘʩ-

ʪ̫ ʥʫʪʦʡ ʘʨʤʘʪʫʨʝ 
s

a  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,

1

1

ä

ä

=

=
=

m

i

ʨ

si

ʨ

si

m

i

ʨ

si

ʨ

si

ʨ

si

s

A

Aa

a

s

s

 (3.35) 

ʛʜʝ ʨ
si

a  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ i -ʛʦ ʨʘʩʪʷʥʫ-

ʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʤ; 

ʨ

si
A  ï ʧʣʦʱʘʜʴ i -ʛʦ ʨʘʩʪʷʥʫʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʤ

2
; 

ʨ

si
s  ï ʥʘʧʨʷʞʝʥʠʷ ʚ i -ʤ ʨʘʩʪʷʥʫʪʦʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ, ʢʅ/ʤ

2
. 
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʯʝʪʦʚ ʚʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʡ ʢʨʠʪʝʨʠʡ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʘʨʤʘʪʫʨʳ: 

ʧʨʠ ,0>
si
s  

 
,
ʨ

sisi
aa =  (3.36) 

,
ʨ

sisi
AA =  (3.37) 

.
ʨ

sisi
ss =  (3.38) 

3.1.2 ʈʘʩʯʝʪʳ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʇʝʨʝʜ ʨʘʩʯʝʪʦʤ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʨʘʩʯʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.10). 

 

ʈʠʩʫʥʦʢ 3.10 ï ʈʘʩʯʝʪʳ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʇʝʨʝʜ ʨʘʩʯʝʪʦʤ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʫʩʠʣʠʷ ʦʪ ʜʚʫʭ ʟʘʛʨʫ-

ʞʝʥʠʡ, ʦʜʥʦ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʦʨʤʘʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ ʠ ʘʨʤʘʪʫʨʝ, ʘ ʚʪʦʨʦʝ ï ʤʠʥʠʤʘʣʴʥʳʭ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝ-

ʜʝʣʠʪʴʩʷ ʩ ʪʠʧʦʤ ʥʘʛʨʫʟʦʢ (ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʝ ʠʣʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ), ʚʦʟʜʝʡʩʪʚʫʶ-

ʱʠʭ ʥʘ ʵʣʝʤʝʥʪ. 

ɿʥʘʢʦʧʦʩʪʦʷʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʥʘʛʨʫʟʢʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ 

ʟʘʛʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʩʞʘʪʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʛʨʘʥʝʡ ʩʝʯʝʥʠʷ 

(ʨʠʩʫʥʦʢ 3.11). 

 

ʈʠʩʫʥʦʢ 3.11 ï ʕʧʶʨʳ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʭ ʥʘʛʨʫʟʦʢ 

ɿʥʘʢʦʧʝʨʝʤʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʥʘʛʨʫʟʢʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ 

ʟʘʛʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʩʞʘʪʠʝ ʠ ʨʘʩʪʷʞʝʥʠʝ ʨʘʟʥʳʭ ʛʨʘʥʝʡ ʩʝʯʝʥʠʷ (ʨʠʩʫ-

ʥʦʢ 3.12). 
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ʈʠʩʫʥʦʢ 3.12 ï ʕʧʶʨʳ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʦʢ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʷʚʣʷʶʪʩʷ ʣʠ ʥʘʛʨʫʟʢʠ ʦʪ 

ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʟʘʛʨʫʞʝʥʠʡ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤʠ ʠʣʠ ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʤʠ: 

ʧʨʠ 0
1
>

f
M  ʠ 0

2
>

f
M  ï ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʝ; 

ʧʨʠ 0
1
<

f
M  ʠ 0

2
<

f
M  ï ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʝ; 

ʧʨʠ 0
1
>

f
M  ʠ 0

2
<

f
M  ï ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ; 

ʧʨʠ 0
1
<

f
M  ʠ 0

2
>

f
M  ï ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ. 

f
M

1
 ʠ f

M
2
 ï ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʦʪ ʜʝʡʩʪʚʠʷ ʥʘʛʨʫʟʦʢ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʚʳ-

ʥʦʩʣʠʚʦʩʪʠ ʦʪ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʟʘʛʨʫʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʅʤ. 

ɽʩʣʠ ʥʘʛʨʫʟʢʠ ʷʚʣʷʶʪʩʷ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤʠ, ʪʦ ʧʝʨʝʜ ʨʘʩʯʝʪʦʤ ʧʦ ʚʳʥʦʩʣʠʚʦ-

ʩʪʠ ʥʝʦʙʭʦʜʠʤ ʨʘʩʯʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʨʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʩʝʯʝʥʠʷ ʠ ʦʙʨʘʪʥʦʛʦ ʩʝʯʝʥʠʷ (ʧʦʚʝʨʥʫʪʦʛʦ ʥʘ 180Ü). ɽʩʣʠ ʥʘʛʨʫʟʢʠ ʷʚʣʷʶʪʩʷ ʟʥʘʢʦ-

ʧʦʩʪʦʷʥʥʳʤʠ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʨʤʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.13). 

 

ʈʠʩʫʥʦʢ 3.13 ï ʉʭʝʤʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʨʤʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʝʯʝʥʠʷ (ʩʧʨʘʚʘ) ʠ ʦʙʨʘʪʥʦʛʦ (ʩʣʝʚʘ) 

3.1.2.1 ʈʘʩʯʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʯʝʥʠʷ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʙʝʟ ʫʯʝʪʘ ʨʘʙʦʪʳ ʙʝʪʦʥʘ ʨʘʩʪʷ-

ʥʫʪʦʡ ʟʦʥʳ. 
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʯʝʪʦʚ ʚʝʨʭʥʶʶ ʛʨʘʥʴ ʵʣʝʤʝʥʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʞʘ-

ʪʦʡ, ʘ ʥʠʞʥʷʷ ï ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ (ʨʠʩʫʥʦʢ 3.14). 

 

ʈʠʩʫʥʦʢ 3.14 ï ʉʭʝʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝ-

ʯʝʥʠʷ 

ʆʙʱʠʡ ʩʣʫʯʘʡ ʨʘʩʯʝʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜʙʦʨ ʪʘʢʦʡ ʚʳʩʦʪʳ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ 

X , ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʝʛʦ ʞʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʦʣʴ: 

,0=-
ʅɺ

SS  (3.39) 

ʛʜʝ ɺS  ï ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʞʘʪʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ, ʣʝʞʘʱʝʡ ʚʳʰʝ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʩʝʯʝʥʠʷ, ʤ
3
; 

ʅ
S  ï ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʨʘʩʪʷʥʫʪʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ, ʣʝʞʘʱʝʡ ʥʠʞʝ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠ-

ʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤ
3
. 

ʉʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʞʘʪʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ, ʣʝʞʘʱʝʡ ʚʳʰʝ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʩʝʯʝʥʠʷ ɺ
S , ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( ) ,1'

1

ä
=

-+=

m

i

ʩ

sib

ɺ
SnSS  (3.40) 

ʛʜʝ 
b

S  ï ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʞʘʪʦʡ ʙʝʪʦʥʥʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ, ʚʟʷʪʳʡ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤ
3
; 

i  ï ʥʦʤʝʨ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ; 

m  ï ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʘʨʤʠʨʦʚʘʥʠʷ; 

ʩ

si
S  ï ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ i -ʛʦ ʩʞʘʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʚʟʷʪʳʡ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤ
3
; 

'n  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʘʨʤʠʨʦʚʘʥʠʷ ʢ ʙʝʪʦʥʫ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʠʙʨʦʧʦʣ-

ʟʫʯʝʩʪʠ ʙʝʪʦʥʘ ʠ ʧʨʠʥʠʤʘʝʤʳʡ ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʠʷʤ ʧ. 7.48 ʉʇ 35.13330. 
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ʉʣʦʞʥʳʝ ʩʝʯʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʙʠʚʘʪʴ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʨʘʚʠʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. ʉʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʞʘʪʦʡ ʙʝʪʦʥʥʦʡ ʯʘʩʪʠ 
b

S , 

ʨʘʟʙʠʪʦʡ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,

11

ää
==

==

l

k

bkbk

l

k

bkb
yASS  (3.41) 

ʛʜʝ k  ï ʥʦʤʝʨ ʫʯʘʩʪʢʘ ʩʝʯʝʥʠʷ; 

l  ï ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʩʝʯʝʥʠʷ; 

bk
S  ï ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ k -ʛʦ ʫʯʘʩʪʢʘ ʩʝʯʝʥʠʷ, ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤ
3
; 

bk
A  ï ʧʣʦʱʘʜʴ k -ʛʦ ʫʯʘʩʪʢʘ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.15), ʤ

2
; 

bk
y  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ k -ʛʦ ʫʯʘʩʪʢʘ ʠ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ ʧʨʠ-

ʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.15), ʤ. 

 

ʈʠʩʫʥʦʢ 3.15 ï ʈʘʟʙʠʝʥʠʝ ʩʝʯʝʥʠʷ ʥʘ ʫʯʘʩʪʢʠ 

ʉʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ i -ʛʦ ʩʞʘʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ ʩ

si
S  ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

( ),aaAS
c

si

ʩ

si

ʩ

si
-=  (3.42) 

.XHa -=  (3.43) 

ɺ ʬʦʨʤʫʣʘʭ (3.42) ï (3.43): 

ʩ

si
A  ï ʧʣʦʱʘʜʴ i -ʛʦ ʩʞʘʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.16), ʤ

2
; 

ʩ

si
a  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ i -ʛʦ ʩʞʘʪʦ-

ʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.16), ʤ; 

a  ï ʚʳʩʦʪʘ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ (ʨʠʩʫʥʦʢ 3.16), ʤ; 

H  ï ʚʳʩʦʪʘ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.16), ʤ. 
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ʈʠʩʫʥʦʢ 3.16 ï ʇʦʣʦʞʝʥʠʝ ʩʞʘʪʳʭ ʨʷʜʦʚ ʘʨʤʠʨʦʚʘʥʠʷ 

ʉʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʨʘʩʪʷʥʫʪʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ, ʣʝʞʘʱʝʡ ʥʠʞʝ ʮʝʥ-

ʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝ-

ʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʅ
S , ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,'

1

ä
=

=

m

i

ʨ

si

ʅ
SnS  (3.44) 

( ).ʨ
si

ʨ

si

ʨ

si
aaAS -=  (3.45) 

ɺ ʬʦʨʤʫʣʘʭ (3.44) ï (3.45): 

ʨ

si
S  ï ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ i -ʛʦ ʨʘʩʪʷʥʫʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʚʟʷʪʳʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤ
3
; 

ʨ

si
A  ï ʧʣʦʱʘʜʴ i -ʛʦ ʨʘʩʪʷʥʫʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.17), ʤ

2
; 

ʨ

si
a  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ i -ʛʦ ʨʘʩʪʷ-

ʥʫʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.17), ʤ. 

 

ʈʠʩʫʥʦʢ 3.17 ï ʇʦʣʦʞʝʥʠʝ ʨʘʩʪʷʥʫʪʳʭ ʨʷʜʦʚ ʘʨʤʠʨʦʚʘʥʠʷ 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʯʝʪʦʚ ʚʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʘʨʤʘʪʫʨʳ: 

ʧʨʠ ,aa
si
>  (3.46) 
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,
ʩ

sisi
aa =  (3.47) 

;
ʩ

sisi
AA =  (3.48) 

ʧʨʠ ,aa
si
<  (3.49) 

,
ʨ

sisi
aa =  (3.50) 

.
ʨ

sisi
AA =  (3.51) 

ɺ ʬʦʨʤʫʣʘʭ (3.46) ï (3.51): 

si
a  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ i -ʛʦ ʨʷʜʘ 

ʘʨʤʠʨʦʚʘʥʠʷ, ʤ; 

si
ɸ  ï ʧʣʦʱʘʜʴ i -ʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʤ

2
; 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʬʦʨʤʫʣʳ ʧʦʟʚʦʣʷʶʪ ʚʳʯʠʩʣʠʪʴ ʚʳʩʦʪʫ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦ-

ʥʘ X . 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ 

ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ 
red

I , ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( ) ,'1'

11

ää
==

+-+=

m

i

ʨ

si

m

i

c

sibred
InInII  (3.52) 

( ),
2

ʩ

si

ʩ

si

ʩ

si
aaAI -=  (3.53) 

( ).
2

ʨ

si

ʨ

si

ʨ

si
aaAI -=  (3.54) 

ɺ ʬʦʨʤʫʣʘʭ (3.52) ï (3.54): 

b
I  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʞʘʪʦʡ ʙʝʪʦʥʥʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ, ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤ
4
; 

ʩ

si
I  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ i - ʛʦ ʩʞʘʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤ
4
; 

ʨ

si
I  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ i - ʛʦ ʨʘʩʪʷʥʫʪʦʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤ
4
. 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʞʘʪʦʡ ʙʝʪʦʥʥʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ 
b

I , ʨʘʟʙʠʪʦʡ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( ),
1

2

0ä
=

+=

l

k

bkbkkbb
yAII  (3.55) 

ʛʜʝ 
kb

I
0

 ï ʩʦʙʩʪʚʝʥʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ k - ʛʦ ʫʯʘʩʪʢʘ ʩʝʯʝʥʠʷ. 

3.1.2.2 ʈʘʩʯʝʪ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʅʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʠ ʘʨʤʘʪʫʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʧʨʘʚʠʣʘʤ ʨʘʩʯʝʪʘ ʫʧʨʫʛʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʈʘʩʯʝʪ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ ʠ ʘʨʤʘʪʫʨʝ ʧʨʠ ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʭ 

ʥʘʛʨʫʟʢʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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=s  (3.56) 
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( )
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min1

1
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s

f
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n
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=s  (3.58) 

( )
.'

min2

2

red

s

f

s

I

aXHM
n

--
=s  (3.59) 

ɺ ʬʦʨʤʫʣʘʭ (3.56) ï (3.59): 

1b
s  ʠ 

2b
s  ï ʥʦʨʤʘʣʴʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʚ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʩʝ-

ʯʝʥʠʷ ʦʪ f
M

1
 ʠ f

M
2

 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 3.18), ʢʅ/ʤ
2
; 

f
M

1
 ʠ f

M
2

 ï ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʦʪ ʜʝʡʩʪʚʠʷ ʥʘʛʨʫʟʦʢ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʚʳ-

ʥʦʩʣʠʚʦʩʪʠ ʦʪ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʟʘʛʨʫʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʅʤ; 

X  ï ʚʳʩʦʪʘ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ ʥʦʨʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʝʯʝʥʠʷ (ʨʠʩʫ-

ʥʦʢ 3.18), ʤ; 

red
I  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʥʦʨʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, 

ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʥʦʨʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʩʝʯʝʥʠʷ, ʤ
4
;
 

1s
s  ʠ 

2s
s  ï ʥʦʨʤʘʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʘʨʤʘʪʫʨʥʦʤ ʨʷʜʫ, ʣʝʞʘ-

ʱʠʤ ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʦʪ 
1

M  ʠ 
2

M  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫ-

ʥʦʢ 3.18), ʢʅ/ʤ
2
; 

'n  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʘʨʤʠʨʦʚʘʥʠʷ ʢ ʙʝʪʦʥʫ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʠʙʨʦʧʦʣ-

ʟʫʯʝʩʪʠ ʙʝʪʦʥʘ ʠ ʧʨʠʥʠʤʘʝʤʳʡ ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʠʷʤ ʧ. 7.48 ʉʇ 35.13330; 

mins
a  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷ-

ʞʝʩʪʠ ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʢ ʥʝʡ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.18), ʤ. 

 

ʈʠʩʫʥʦʢ 3.18 ï ʕʧʶʨʳ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʭ ʥʘʛʨʫʟʦʢ 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʜʣʷ ʙʝʪʦʥʘ 
b
r  ʠ ʘʨʤʘʪʫʨʳ 

s
r  ʧʨʠ 

ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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ss

ss

s

s
r ==  (3.58) 

ɺ ʬʦʨʤʫʣʘʭ (3.57) ï (3.58): 

minb
s  ï ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʚ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʢʅ/ʤ
2
; 

maxb
s  ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʚ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʢʅ/ʤ
2
; 

mins
s  ï ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʘʨʤʘʪʫʨʥʦʤ 

ʨʷʜʫ, ʣʝʞʘʱʠʤ ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʢʅ/ʤ
2
; 

maxs
s  ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʘʨʤʘʪʫʨʥʦʤ 

ʨʷʜʫ, ʣʝʞʘʱʠʤ ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʢʅ/ʤ
2
. 

ʈʘʩʯʝʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʝʪʦʥʘ ʩʞʘʪʠʶ 
bf

R  ʠ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ ʨʘʩʪʷʞʝʥʠʶ 

sf
R  ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʠ ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

,6,0
bbbbf

RR eb=  (3.59) 

.
swssf

RR
rr
be=  (3.60) 

ɺ ʬʦʨʤʫʣʘʭ (3.59) ï (3.60): 

b
b  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʦʩʪ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʠʥʠ-

ʤʘʝʤʳʡ ʧʦ ʪʘʙʣʠʮʝ 7.8 ʉʇ 35.13330; 

b
e  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʥʘʧʨʷʞʝ-

ʥʠʡ ʚ ʙʝʪʦʥʝ 
b
r  ʠ ʧʨʠʥʠʤʘʝʤʳʡ ʧʦ ʪʘʙʣʠʮʝ 7.9 ʉʇ 35.13330; 

b
R  ï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʝʪʦʥʘ ʩʞʘʪʠʶ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.6 ʉʇ 

35.13330, ʢʅ/ʤ
2
. 

sr
e  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʘʨʤʘʪʫʨʝ ʠ ʧʨʠʥʠʤʘʝʤʳʡ ʧʦ ʪʘʙʣʠʮʝ 7.17 ʉʇ 35.13330; 

wr
b  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʥʘ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʘʨʤʘʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘʣʠʯʠʷ ʩʚʘʨʥʳʭ ʩʪʳʢʦʚ ʠʣʠ ʧʨʠʚʘʨʢʠ ʢ ʘʨʤʘʪʫʨʥʳʤ ʵʣʝʤʝʥʪʘʤ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʠʥʠʤʘʝʤʳʡ ʧʦ ʪʘʙʣʠʮʝ 7.18 ʉʇ 35.13330 (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʘʨʢʠ 

1=
wr

b ); 

s
R  ï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʨʤʘʪʫʨʳ ʨʘʩʪʷʞʝʥʠʶ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.16 

ʉʇ 35.13330, ʢʅ/ʤ
2
. 

ʈʘʩʯʝʪ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ 
maxb

s  ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 
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ʥʦʨʤʘʣʴʥʳʭ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʘʨʤʘʪʫʨʝ 
maxs

s . ʆʛʨʘʥʠʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ 

ʧʨʠ ʟʥʘʢʦʧʦʩʪʦʷʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ: 

,
max bfb

R¢s  (3.61) 

.
max sfs

R¢s  (3.62) 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʦʧʫ-

ʱʝʥʠʝ. ʇʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʥʘʛʨʫʟʢʠ ʚʳʟʳʚʘʶʱʠʝ ʩʞʘʪʠʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʦʪ-

ʥʦʩʷʪʩʷ ʢ ʧʝʨʚʦʤʫ ʟʘʛʨʫʞʝʥʠʶ, ʘ ʥʘʛʨʫʟʢʠ, ʚʳʟʳʚʘʶʱʠʝ ʩʞʘʪʠʝ ʥʠʞʥʝʡ ʛʨʘʥʠ ʩʝ-

ʯʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʢʦ ʚʪʦʨʦʤʫ ʟʘʛʨʫʞʝʥʠʶ. 

ʈʘʩʯʝʪ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ ʠ ʘʨʤʘʪʫʨʝ ʧʨʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ 

ʥʘʛʨʫʟʢʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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ɺ ʬʦʨʤʫʣʘʭ (3.63) ï (3.70): 

ɺ

b1
s  ï ʥʦʨʤʘʣʴʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʚ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ 

ʦʪ fM
1

 (ʨʠʩʫʥʦʢ 3.19), ʢʅ/ʤ
2
; 

f
M

1
 ï ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪ ʦʪ ʜʝʡʩʪʚʠʷ ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ 

ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʪ ʧʝʨʚʦʛʦ ʟʘʛʨʫʞʝʥʠʷ (ʧʨʠʥʷʪʦ, ʯʪʦ ʧʝʨʚʦʝ ʟʘʛʨʫʞʝʥʠʝ ʚʳʟʳʚʘʝʪ 

ʩʞʘʪʠʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ), ʢʅʤ; 

1
X  ï ʚʳʩʦʪʘ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ ʥʦʨʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʝʯʝʥʠʷ (ʨʠʩʫ-

ʥʦʢ 3.19), ʤ; 

1red
I  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʥʦʨʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, 

ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʥʦʨʤʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʩʝʯʝʥʠʷ, ʤ
4
;
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ʅ

b1
s  ï ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʚ ʥʠʞʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ ʦʪ f

M
1

 (ʨʠʩʫ-

ʥʦʢ 3.19), ʢʅ/ʤ
2
; 

ɺ

b 2
s  ï ʥʦʨʤʘʣʴʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʚ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ 

ʦʪ fM
2
 (ʨʠʩʫʥʦʢ 3.19), ʢʅ/ʤ

2
; 

ʅ

b 2
s  ï ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʚ ʥʠʞʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ ʦʪ 

2
M  (ʨʠʩʫ-

ʥʦʢ 3.19), ʢʅ/ʤ
2
; 

f
M

2
 ï ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪ ʦʪ ʜʝʡʩʪʚʠʷ ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ 

ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʪ ʚʪʦʨʦʛʦ ʟʘʛʨʫʞʝʥʠʷ (ʧʨʠʥʷʪʦ, ʯʪʦ ʚʪʦʨʦʝ ʟʘʛʨʫʞʝʥʠʝ ʚʳʟʳʚʘʝʪ 

ʩʞʘʪʠʝ ʥʠʞʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ), ʢʅʤ; 

2
X  ï ʚʳʩʦʪʘ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ ʦʙʨʘʪʥʦʛʦ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.19), ʤ; 

2red
I  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʦʙʨʘʪʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʦʙʨʘʪʥʦʛʦ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʤ
4
;
 

ɺ

s1
s  ï ʥʦʨʤʘʣʴʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʚʝʨʭʥʝʤ ʘʨʤʘʪʫʨʥʦʤ ʨʷʜʫ, ʣʝʞʘ-

ʱʠʤ ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ ʩʞʘʪʦʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʦʪ f
M

1
 (ʨʠʩʫʥʦʢ 3.19), ʢʅ/ʤ

2
; 

maxs
a  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ ʥʘʠʙʦʣʝʝ 

ʫʜʘʣʝʥʥʦʛʦ ʦʪ ʥʝʝ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.19), ʤ; 

ʅ

s1
s  ï ʥʦʨʤʘʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʠʞʥʝʤ ʘʨʤʘʪʫʨʥʦʤ ʨʷʜʫ, 

ʣʝʞʘʱʠʤ ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʦʪ f
M

1
 (ʨʠʩʫʥʦʢ 3.19), ʢʅ/ʤ

2
; 

mins
a  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ ʥʘʠʙʦʣʝʝ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʢ ʥʝʡ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ; 

ɺ

s 2
s  ï ʥʦʨʤʘʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʚʝʨʭʥʝʤ ʘʨʤʘʪʫʨʥʦʤ ʨʷʜʫ, 

ʣʝʞʘʱʠʤ ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʦʪ f
M

2
 (ʨʠʩʫʥʦʢ 3.19), ʢʅ/ʤ

2
; 

ʅ

s 2
s  ï ʥʦʨʤʘʣʴʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʠʞʥʝʤ ʘʨʤʘʪʫʨʥʦʤ ʨʷʜʫ, ʣʝʞʘ-

ʱʠʤ ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ ʩʞʘʪʦʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ, ʦʪ f
M

2
 (ʨʠʩʫʥʦʢ 3.19), ʢʅ/ʤ

2
. 

 

ʈʠʩʫʥʦʢ 3.19 ï ʕʧʶʨʳ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʦʢ 

 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʜʣʷ ʙʝʪʦʥʘ ʠ ʘʨʤʘʪʫʨʳ ʧʨʠ ʟʥʘʢʦʧʝ-

ʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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s

ss

ss

s

s
r ==  (3.74) 

ɺ ʬʦʨʤʫʣʘʭ (3.71) ï (3.74): 

ɺ

b
r  ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ ʧʦ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ; 

ɺ

b min
s  ï ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʧʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʩʝʯʝ-

ʥʠʷ, ʢʅ/ʤ
2
; 

ɺ

b max
s  ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʧʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʩʝ-

ʯʝʥʠʷ, ʢʅ/ʤ
2
; 

ʅ

b
r  ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ 

ʧʦ ʥʠʞʥʝʡ ʛʨʘʥʠ ʩʝʯʝʥʠʷ; 

ʅ

b min
s  ï ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʧʦ ʥʠʞʥʝʡ ʛʨʘʥʠ ʩʝʯʝ-

ʥʠʷ, ʢʅ/ʤ
2
; 

ʅ

b max
s  ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ ʧʦ ʥʠʞʥʝʡ ʛʨʘʥʠ ʩʝ-

ʯʝʥʠʷ, ʢʅ/ʤ
2
; 

ɺ

s
r  ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʥʘʧʨʷʞʝʥʠʡ ʚʝʨʭʥʝʛʦ 

ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ; 

ɺ

s min
s  ï ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʠʞʥʝʤ ʘʨʤʘʪʫʨʥʦʤ ʨʷʜʫ, 

ʢʅ/ʤ
2
; 

ɺ

s max
s  ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʠʞʥʝʤ ʘʨʤʘʪʫʨʥʦʤ ʨʷʜʫ, 

ʢʅ/ʤ
2
; 

ʅ

s
r  ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʥʘʧʨʷʞʝʥʠʡ ʥʠʞʥʝʛʦ 

ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ; 

ʅ

s min
s  ï ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʠʞʥʝʤ ʘʨʤʘʪʫʨʥʦʤ ʨʷʜʫ, 

ʢʅ/ʤ
2
; 

ʅ

s max
s  ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʠʞʥʝʤ ʘʨʤʘʪʫʨʥʦʤ ʨʷʜʫ, 

ʢʅ/ʤ
2
. 

ʈʘʩʯʝʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʝʪʦʥʘ ʩʞʘʪʠʶ 
bf

R  ʠ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ ʨʘʩʪʷʞʝʥʠʶ 

ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ: 
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RR eb=  (3.75) 

,
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ɺ

s

ɺ

sf
RR
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be=  (3.76) 

.
sw

ʅ

s

ʅ

sf
RR

rr
be=  (3.77) 

ɺ ʬʦʨʤʫʣʘʭ (3.75) ï (3.77): 

ɺ

sf
R  ï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ ʨʘʩʪʷʞʝʥʠʶ ʚʝʨʭʥʝʛʦ ʨʷʜʘ 

ʘʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʢʅ/ʤ
2
; 

ɺ

sr
e  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʥʘʧʨʷʞʝ-

ʥʠʡ ʚ ʚʝʨʭʥʝʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ ɺ

s
r  ʠ ʧʨʠʥʠʤʘʝʤʳʡ ʧʦ ʪʘʙʣʠʮʝ 7.17 ʉʇ 35.13330; 

ʅ

sf
R  ï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ ʨʘʩʪʷʞʝʥʠʶ ʥʠʞʥʝʛʦ ʨʷʜʘ 

ʘʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʢʅ/ʤ
2
; 

ʅ

sr
e  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʥʘʧʨʷʞʝ-

ʥʠʡ ʚ ʥʠʞʥʝʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ ʅ

s
r  ʠ ʧʨʠʥʠʤʘʝʤʳʡ ʧʦ ʪʘʙʣʠʮʝ 7.17 ʉʇ 35.13330. 

ʈʘʩʯʝʪ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ 
maxb

s  ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʥʦʨʤʘʣʴʥʳʭ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʘʨʤʘʪʫʨʝ. ʆʛʨʘʥʠʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ: 

{ } ,;max
21max bf

ʅ

b

ɺ

bb
R¢= sss  (3.78) 

,
max

ɺ

sf

ɺ

s
R¢s  (3.79) 

.
max

ʅ

sf

ʅ

s
R¢s  (3.80) 

ɺʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʧʦʜʭʦʜ ʢ ʨʘʩʯʝʪʫ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ ʥʘ ʟʥʘʢʦʧʝʨʝʤʝʥ-

ʥʫʶ ʥʘʛʨʫʟʢʫ ʦʙʦʩʥʦʚʘʥ ʪʝʤ, ʯʪʦ ʟʘʨʘʥʝʝ ʩʣʦʞʥʦ ʧʨʝʜʫʛʘʜʘʪʴ ʢʘʢʘʷ ʛʨʘʥʴ ʩʝʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪ ʚʳʥʦʩʣʠʚʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʙʝʪʦʥʫ ʠ ʢʘʢʦʡ ʨʷʜ ʘʨʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ 

ʚʳʥʦʩʣʠʚʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʘʨʤʘʪʫʨʝ. 

3.2 ʈʘʩʯʝʪʳ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʂ ʨʘʩʯʝʪʘʤ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʪʥʦʩʷʪʩʷ ʨʘʩʯʝʪʳ ʧʦ ʦʙ-

ʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ, ʨʘʩʯʝʪ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʥʘʧʨʷʞʝʥʠʡ ʚ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʝ ʠ 

ʨʘʩʯʝʪ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ ʥʦʨʤʘʣʴʥʳʭ ʪʨʝʱʠʥ (ʨʠʩʫʥʦʢ 3.20). 

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧ. 7.48 ʉʇ 35.13330 ʜʣʷ ʨʘʩʯʝʪʦʚ ʥʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ 

(ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʠʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʘʨʤʠʨʦʚʘʥʠʷ ʢ ʙʝʪʦʥʫ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʚʠʙʨʦʧʦʣʟʫʯʝʩʪʠ ʙʝ-

ʪʦʥʘ 'n .  

ɺʠʙʨʦʧʦʣʟʫʯʝʩʪʴ ʙʝʪʦʥʘ ï ʵʪʦ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʫʩʠʣʠʷ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʚʦʟʥʠʢʘʶʪ ʠ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʘʚʪʦʨʳ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ ʪʘʢʞʝ ʨʝʢʦ-

ʤʝʥʜʫʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚʩʝ ʧʨʦʚʝʨʢʠ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩ ʨʘʩ-



34 

 

ʯʝʪʦʤ ʥʘʧʨʷʞʝʥʠʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʯʝʥʠʷ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʧʨʠ-

ʚʝʜʝʥʠʷ ʘʨʤʠʨʦʚʘʥʠʷ ʢ ʙʝʪʦʥʫ 
1

n : 

,
1

b

s

E

E
n =  (3.81) 

'nn =  ʠʣʠ .
1

nn =  (3.82) 

ɺ ʬʦʨʤʫʣʘʭ (3.81) ï (3.82): 

s
E  ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʘʨʤʘʪʫʨʳ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.19 ʉʇ 35.13330, ʢʅ/ʤ

2
; 

b
E  ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʙʝʪʦʥʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.11 ʉʇ 35.13330, ʢʅ/ʤ

2
. 

 

ʈʠʩʫʥʦʢ 3.20 ï ʈʘʩʯʝʪʳ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

 

3.2.1 ʈʘʩʯʝʪʳ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ 

ʈʘʩʯʝʪ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʠʠ ʥʦʨʤʘʣʴʥʳʭ ʩʞʠ-

ʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ. ɼʣʷ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠ-

ʤʦ ʚʳʯʠʩʣʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʯʝʥʠʷ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʩʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʙʝʟ ʫʯʝʪʘ ʨʘʙʦʪʳ ʙʝʪʦʥʘ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʳ (ʨʠʩʫʥʦʢ 

3.21). 
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ʈʠʩʫʥʦʢ 3.21 ï ʈʘʩʯʝʪʳ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ 

3.2.1.1 ʈʘʩʯʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʯʝʥʠʷ 

ʈʘʩʯʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʯʝʥʠʷ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ 3.1.2.1, ʥʦ ʩ ʟʘʤʝʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʠʚʝʜʝʥʠʷ ʘʨʤʠʨʦʚʘʥʠʷ ʢ ʙʝʪʦʥʫ 'n   ʥʘ n. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʘʨʤʠʨʦʚʘʥʠʷ ʢ 

ʙʝʪʦʥʫ n  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ 3.2.1. 

3.2.1.2 ʈʘʩʯʝʪ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ 

ʅʦʨʤʘʣʴʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʝʪʦʥʝ 
b
s  ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,

red

II

b

I

XM
=s  (3.83) 

ʛʜʝ II
M  ï ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʦʪ ʜʝʡʩʪʚʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ, ʢʅʤ; 

X  ï ʚʳʩʦʪʘ ʩʞʘʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ ʩʦʛʣʘʩʥʦ 3.2.1.1 (ʨʠʩʫʥʦʢ 3.22), ʤ; 

red
I  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷ-

ʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʩʦʛʣʘʩʥʦ 3.2.1.1, ʤ
4
. 

 

ʈʠʩʫʥʦʢ 3.22 ï ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʦʨʤʘʣʴʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ 

ʆʛʨʘʥʠʯʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʙʝʪʦʥʝ 
b
s  ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ: 

,
2,mcbb

R¢s  (3.84) 
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ʛʜʝ 
2,mcb

R  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʝʪʦʥʘ ʦʩʝʚʦʤʫ ʩʞʘʪʠʶ ʜʣʷ ʨʘʩʯʝʪʦʚ ʧʦ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʦʜʦʣʴʥʳʭ ʪʨʝʱʠʥ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.6 ʉʇ 35.13330, ʢʅ/ʤ
2
. 

3.2.2 ʆʛʨʘʥʠʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʝ 

ʅʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ 
s
s  ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( )
,

min

red

s

II

s

I

aaM
n

-
=s  (3.85) 

ʛʜʝ n  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʘʨʤʠʨʦʚʘʥʠʷ ʢ ʙʝʪʦʥʫ ʩʦʛʣʘʩʥʦ 3.2.1; 

II
M  ï ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʦʪ ʜʝʡʩʪʚʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ, ʢʅʤ; 

a  ï ʚʳʩʦʪʘ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʳ ʙʝʪʦʥʘ, ʩʦʛʣʘʩʥʦ 3.2.1.1 (ʨʠʩʫʥʦʢ 3.23), ʤ; 

mins
a  ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʡ ʛʨʘʥʴʶ ʩʝʯʝʥʠʷ ʠ ʮʝʥʪʨʦʤ ʪʷ-

ʞʝʩʪʠ ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʢ ʥʝʡ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.23), ʤ; 

red
I  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʚʟʷʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷ-

ʞʝʩʪʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʩʦʛʣʘʩʥʦ 3.2.1.1, ʤ
4
. 

 

ʈʠʩʫʥʦʢ 3.23 ï ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʧʨʷʞʝʥʠʡ ʚ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʝ 

ʆʛʨʘʥʠʯʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘ-

ʥʠʷ 
s
s  ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ: 

,
sns

R¢s  (3.86) 

ʛʜʝ 
sn

R  ï ʥʦʨʤʘʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʘʨʤʘʪʫʨʳ ʨʘʩʪʷʞʝʥʠʶ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠ-

ʮʘʤ 7.15 ʠ 7.16 ʉʇ 35.13330, ʢʅ/ʤ
2
. 

3.2.3 ʈʘʩʯʝʪ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ ʥʦʨʤʘʣʴʥʳʭ ʪʨʝʱʠʥ 

ʈʘʩʯʝʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ ʥʦʨʤʘʣʴʥʳʭ ʪʨʝʱʠʥ 
cr

a  

ʠ ʩʨʘʚʥʝʥʠʠ ʝʝ ʩ ʧʨʝʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ 
cr
D . 

ʈʘʩʯʝʪʥʘʷ ʰʠʨʠʥʘ ʨʘʩʢʨʳʪʠʷ ʥʦʨʤʘʣʴʥʳʭ ʪʨʝʱʠʥ 
cr

a  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫ-

ʣʝ: 
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,y
s

s

s

cr

E
a =  (3.87) 

ʛʜʝ 
s
s  ï ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ ʩʦʛʣʘʩʥʦ 3.2.2, ʢʅ/ʤ

2
; 

s
E  ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʘʨʤʠʨʦʚʘʥʠʷ, ʢʅ/ʤ

2
; 

y  ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ, ʩʤ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ ʥʦʨʤʘʣʴʥʳʭ ʪʨʝʱʠʥ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʫʩʣʦ-

ʚʠʶ: 

,
crcr

a D¢  (3.88) 

ʛʜʝ 
cr
D  ï ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʰʠʨʠʥʳ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ, ʧʨʠʥʠʤʘʝʤʦʝ 

ʧʦ ʪʘʙʣʠʮʝ 7.24 ʉʇ 35.13330, ʩʤ. 

ɼʣʷ ʛʣʘʜʢʦʡ ʩʪʝʨʞʥʝʚʦʡ ʘʨʤʘʪʫʨʳ, ʘʨʤʘʪʫʨʥʳʭ ʧʫʯʢʦʚ ʠʟ ʛʣʘʜʢʦʡ ʧʨʦʚʦʣʦʢʠ 

ʠ ʜʣʷ ʩʪʘʣʴʥʳʭ ʟʘʢʨʳʪʳʭ ʢʘʥʘʪʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ y   ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 
,35,0

r
R=y  (3.89) 

ʛʜʝ 
r

R  ï ʨʘʜʠʫʩ ʘʨʤʠʨʦʚʘʥʠʷ, ʩʤ. 

ɼʣʷ ʩʪʝʨʞʥʝʚʦʡ ʘʨʤʘʪʫʨʳ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʧʨʦʚʦʣʦʢ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʢʣʘʩʩʘ ɺʨ, ʧʫʯʢʦʚ ʠʟ ʵʪʦʡ ʧʨʦʚʦʣʦʢʠ, ʢʘʥʘʪʦʚ ʢʣʘʩʩʘ ʂ7 ʠ ʧʫʯʢʦʚ ʠʟ ʥʠʭ, 

ʩʪʘʣʴʥʳʭ ʢʘʥʘʪʦʚ ʩʦ ʩʧʠʨʘʣʴʥʦʡ ʠ ʜʚʦʡʥʦʡ ʩʚʠʚʢʦʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʣʶʙʦʡ ʘʨʤʘʪʫʨʳ ʚ 

ʩʪʝʥʢʘʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʢʨʳʪʠʷ ʪʨʝʱʠʥ y   ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

.5,1
r

R=y  (3.90) 

ʈʘʜʠʫʩ ʘʨʤʠʨʦʚʘʥʠʷ 
r

R  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,

ä
=

nd

A
R

r

r

b
 (3.91) 

ʛʜʝ 
r

A  ï ʧʣʦʱʘʜʴ ʟʦʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʘʷ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʥʘʨʫʞʥʳʤ ʢʦʥʪʫʨʦʤ ʩʝʯʝʥʠʷ ʠ ʨʘʜʠʫʩʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ r , ʢʦʪʦʨʘʷ 

ʥʝ ʜʦʣʞʥʘ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʳ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 3.24), ʩʤ
2
; 

b ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʩʮʝʧʣʝʥʠʷ ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʙʝʪʦ-

ʥʦʤ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.26 ʉʇ 35.13330; 

n  ï ʯʠʩʣʦ ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʥʦʤʠʥʘʣʴʥʳʤ ʜʠʘʤʝʪʨʦʤ d ; 
d  ï ʜʠʘʤʝʪʨ ʦʜʥʦʛʦ ʩʪʝʨʞʥʷ (ʚʢʣʶʯʘʷ ʩʣʫʯʘʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʛʨʫʧʧʘʭ), ʩʤ. 

ɺ ʢʨʫʛʣʳʭ ʩʝʯʝʥʠʷʭ ʧʣʦʱʘʜʴ ʟʦʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
r

A  ʠ ʨʘʜʠʫʩ ʘʨʤʠʨʦʚʘʥʠʷ 

r
R  ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʜʣʷ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʦʛʦ ʩʪʝʨʞʥʷ ʠʣʠ ʧʫʯʢʘ. 

ɺʳʩʦʪʘ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʳ ʩʝʯʝʥʠʷ a  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ 3.2.1.1. 
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ʈʠʩʫʥʦʢ 3.24 ï ʇʨʠʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʷ ʧʣʦʱʘʜʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
r

A  

ɼʣʷ ʥʝʧʨʷʤʦʫʛʦʣʴʥʳʭ ʩʝʯʝʥʠʡ ʩ ʘʨʤʘʪʫʨʦʡ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ 

ʢʦʥʪʫʨʫ, ʨʘʜʠʫʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʥʠʤʘʝʪʩʷ dr 3= . 

ɼʣʷ ʧʫʯʢʦʚ ʠ ʢʘʥʘʪʦʚ ʜʠʘʤʝʪʨ d  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʨʫʞʥʦʤʫ ʢʦʥʪʫʨʫ ʘʨʤʘʪʫʨ-

ʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʘ dr 5= . 

ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ dr 6= . 

ʉʫʤʤʘ ndb  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,

1

33

1

22

1

11 ääää
===

++=

m

i

ii

m

i

ii

m

i

ii
dndndnnd bbbb  (3.92) 

ʛʜʝ 
1
b  ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʦʜʠʥʦʯʥʳʭ ʩʪʝʨʞʥʝʡ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʩʮʝʧʣʝʥʠʷ 

ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʙʝʪʦʥʦʤ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.26 ʉʇ 35.13330; 

i
n

1
 ï ʢʦʣʠʯʝʩʪʚʦ ʦʜʠʥʦʯʥʳʭ ʩʪʝʨʞʥʝʡ ʚ i  ï ʦʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ; 

i
d  ï ʜʠʘʤʝʪʨ ʩʪʝʨʞʥʝʡ i -ʛʦ ʨʷʜʘ ʘʨʤʠʨʦʚʘʥʠʷ, ʩʤ; 

2
b  ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʩʜʚʦʝʥʥʳʭ ʛʨʫʧʧ ʩʪʝʨʞʥʝʡ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ 

ʩʮʝʧʣʝʥʠʷ ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʙʝʪʦʥʦʤ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.26 ʉʇ 35.13330; 

i
n

2
 ï ʢʦʣʠʯʝʩʪʚʦ ʩʜʚʦʝʥʥʳʭ ʩʪʝʨʞʥʝʡ ʚ i  ï ʦʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ; 

3
b  ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʛʨʫʧʧ ʠʟ ʪʨʝʭ ʩʪʝʨʞʥʝʡ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʩʮʝʧʣʝ-

ʥʠʷ ʘʨʤʘʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʙʝʪʦʥʦʤ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 7.26 ʉʇ 35.13330.2011; 

i
n

3
 ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʝʥʥʳʭ ʩʪʝʨʞʥʝʡ ʚ i  ï ʦʤ ʨʷʜʫ ʘʨʤʠʨʦʚʘʥʠʷ. 
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4. ʈʘʩʯʝʪʳ ʚʥʝʮʝʥʪʨʝʥʥʦ ʩʞʘʪʳʭ ʵʣʝʤʝʥʪʦʚ 

ɺʥʝʮʝʥʪʨʝʥʥʦ ʩʞʘʪʳʝ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʵʪʦʡ ʛʣʘʚʝ ʢʘʢ ʚ ʧʣʦʩʢʦʩʪʠ ʠʟʛʠʙʘ ʪʘʢ ʠ ʠʟ ʧʣʦʩʢʦʩʪʠ 

ʠʟʛʠʙʘ. ʈʘʩʯʝʪʳ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʨʘʩʯʝʪʳ ʧʦ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴ-

ʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʨʘʩʯʝʪʳ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ (ʨʠʩʫʥʦʢ 4.1). 

 

ʈʠʩʫʥʦʢ 4.1 ï ʈʘʩʯʝʪʳ ʚʥʝʮʝʥʪʨʝʥʥʦ ʩʞʘʪʳʭ ʵʣʝʤʝʥʪʦʚ 

4.1 ʈʘʩʯʝʪʳ ʧʦ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʂ ʨʘʩʯʝʪʘʤ ʚʥʝʮʝʥʪʨʝʥʥʦ ʩʞʘʪʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦ-

ʩʪʦʷʥʠʡ ʦʪʥʦʩʷʪʩʷ ʨʘʩʯʝʪʳ ʧʦ ʧʨʦʯʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʨʘʩʯʝʪ ʧʦ 

ʦʛʨʘʥʠʯʝʥʠʶ ʩʞʠʤʘʶʱʠʭ ʫʩʠʣʠʡ (ʨʠʩʫʥʦʢ 4.2). 

 

ʈʠʩʫʥʦʢ 4.2 ï ʈʘʩʯʝʪʳ ʧʦ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

4.1.1 ʈʘʩʯʝʪʳ ʧʦ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʧʨʠʣʦʞʝʥʠʷ ʩʞʠʤʘʶʱʝʡ ʩʠʣʳ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʧʦ ʧʨʦʯʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʠʭ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʚ ʠʣʠ ʨʘʩʯʝ-

ʪʳ ʧʦ ʧʨʦʯʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʤʘʣʳʭ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʚ ʠ ʨʘʩʯʝʪʳ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʨʠ-

ʩʫʥʦʢ 4.3). 






































































































































































































































































