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ʉʇʀʉʆʂ ʇʈʀʅʗʊʓʍ ʉʆʂʈɸʑɽʅʀʁ 

 

ɹɿʋ                 ʙʦʨʪʦʚʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ɹʀʅʉ                             ʙʝʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʠʥʝʨʮʠʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ɺɿʅ ʚʨʝʤʝʥʥʘʷ ʟʘʜʝʨʞʢʘ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ɺʇ ʚʳʩʦʪʥʳʡ ʧʨʦʬʠʣʴ 

ɺʉ ʂɸ            ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ɻʀʉ  ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ɼɿɿ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ 

ɿʈʉ  ʟʘʜʘʥʠʝ ʨʝʞʠʤʘ ʩʲʸʤʢʠ 

ɿɼ                                   ʟʚʸʟʜʥʳʡ ʜʘʪʯʠʢ 

ʀʉ    ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʀʇɼ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʂɸ  ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 

ʂʂ  ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʃɺ ʣʠʥʠʷ ʚʠʟʠʨʦʚʘʥʠʷ 

ʃʕʄʉ  ʣʠʥʝʡʢʘ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʤʘʪʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʄʉʉ ʤʘʢʝʪʥʳʡ ʩʢʘʥʝʨʥʳʡ ʩʥʠʤʦʢ 

ʄʉ                                  ʤʘʨʰʨʫʪ ʩʲʸʤʢʠ 

ʄʀ                                  ʤʘʨʰʨʫʪ ʠʟʦʙʨʘʞʝʥʠʷ  

ʆɿ  ʦʧʦʨʥʦʝ ʟʥʘʯʝʥʠʝ 

ʆɿʕ ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ 

ʆʉ ʆʂʊ ʦʙʨʘʪʥʘʷ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ 

ʆʊ  ʦʧʦʨʥʘʷ ʪʦʯʢʘ 

ʆʕʇ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʆʕʉʉ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʘʷ ʩʢʘʥʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ 

ʆʌɿ ʦʙʨʘʪʥʘʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʟʘʩʝʯʢʘ 

ʇɿʉ ʧʨʠʙʦʨʳ ʩ ʟʘʨʷʜʦʚʦʡ ʩʚʷʟʴʶ 

ʇʂ  ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ 

ʇʈʉ ʧʦʩʪʦʷʥʥʳʡ ʨʘʢʫʨʩ ʩʲʸʤʢʠ 
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ʇʛʉ ʧʨʦʛʨʘʤʤʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ 

ʇʉ ʆʂʊ ʧʨʷʤʘʷ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ 

ʈɺʉ ʂɸ ʨʘʩʯʸʪ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʈʇɿ ʨʘʩʯʸʪ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ 

ʈʕ ʨʝʬʝʨʝʥʮ ï ʵʣʣʠʧʩʦʠʜ 

RPC Rational Polynomial Coefficients 

ʉɼʀ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

ʉʈ ʩʯʠʪʳʚʘʶʱʠʡ ʨʝʛʠʩʪʨ 

ɻʉʅʉ ʩʧʫʪʥʠʢʦʚʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʊʉʂ ʪʦʯʢʘ ʩʥʷʪʠʷ ʢʦʦʨʜʠʥʘʪ 

ʋɺɿ ʫʨʦʚʝʥʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ 

ʋʇʉ ʫʛʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʩʲʸʤʢʠ 

ʌʄɼ ʬʦʨʤʫʣʷʨ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ 

ʌʇʉ ʬʦʪʦʧʨʠʸʤʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʌʇ ʬʦʢʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ 

ʌʛʆ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʌʛʉ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʌʂ ʬʦʨʤʠʨʫʶʱʠʡ ʢʨʘʡ 

ʎʃɺ ʮʝʥʪʨʘʣʴʥʘʷ ʣʠʥʠʷ ʚʠʟʠʨʦʚʘʥʠʷ 

ʎʄʈ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ 

ʎʌʉ ʮʠʬʨʦʚʘʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʕɺʆ ʵʣʝʤʝʥʪʳ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

ʕʄʉ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩʧʝʢʪʨ 

ʕʑ ʵʢʩʧʦʥʠʨʫʶʱʘʷ ʱʝʣʴ 
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ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʩʤʠʯʝʩʢʠʝ ʩʢʘʥʝʨʥʳʝ ʩʥʠʤʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʢʦʩʤʠʯʝ-

ʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʂʂ) ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ) GeoEye, 

WorldView-1, QuickBird, IKONOS, IKONOS -2, OrbView-3, SPOT-5, Alos, IRS, 

WorldView-2, ʈʝʩʫʨʩ ï ɼʂ 1, ʈʝʩʫʨʩ - ʇ ʠ ʜʨ., ʧʦʢʨʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [1-21]. ʆʥʠ ʠʤʝʶʪ ʚʳʩʦʢʦʝ (ʦʪ 2 ʜʦ 5 ʤʝʪʨʦʚ) ʠ ʩʚʝʨʭʚʳʩʦ-

ʢʦʝ (ʣʫʯʰʝ 1 ʤʝʪʨʘ) ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʧʨʠʛʦʜʥʳ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙ-

ʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʟʜʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʮʠʬʨʦ-

ʚʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʝʡ ʦʙʲʝʢʪʦʚ [22-45]. ɼʣʷ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪʩʷ ʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʭ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝ-

ʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʌʛʆ), ʢʦʪʦʨʘʷ ʚ ʯʘʩʪʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠ-

ʤʘʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʦʧʝʨʘʪʦʨʘ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʘ ʧʦ ʪʦʯʥʦʩʪʠ - ʩʨʘʚʥʠʤʘ ʩ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʥʠʤʢʦʚ.  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ. ʅʘʫʯʥʘʷ ʙʘʟʘ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʌʛʆ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʩ ʢʘʜʨʦʚʳʤ ʧʨʠʥʮʠ-

ʧʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʦʨʘʙʦʪʘʥʘ ʦʯʝʥʴ ʛʣʫʙʦʢʦ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ 

ʨʘʟʚʠʪʠʝ ʝʸ ʤʝʪʦʜʦʣʦʛʠʠ ʚʣʦʞʠʣʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʸʥʳʝ ɸ.ʅ. ʃʦʙʘʥʦʚ [47,51], 

A.M. ʇʦʨʪʥʦʚ [50], ɺ.ɹ. ɼʫʙʠʥʦʚʩʢʠʡ [51,64], ɹ.ɺ. ʂʨʘʩʥʦʧʝʚʮʝʚ [63], ʄ.ʉ. ʋʨ-

ʤʘʝʚ [46], ʌ. ɺ. ɼʨʦʙʳʰʝʚ [58], ʅ.ʇ. ʃʘʚʨʦʚʘ [59-60], ɸ.ʌ. ʉʪʝʮʝʥʢʦ [59], ʇ.ʅ. 

ɹʨʫʝʚʠʯ [49], ʃ.ɺ. ɹʫʛʘʝʚʩʢʠʡ [50], ʄ.ʀ. ɹʫʨʦʚ [63], ɻ.ɹ. ɻʦʥʠʥ [61], ɹ.ɺ. ʌʸʜʦ-

ʨʦʚ [56], ɺ.ɼ ʇʝʨʤʷʢʦʚ [56], ʟʘʨʫʙʝʞʥʳʝ ʫʯʸʥʳʝ I. Helava [114], G. Katzarsky  

[148], Konecny [54], H.J. Kramer [1], R. Fritsch [107], A. Graham [108], T. Koh [108], 

T. Westin [103] ʠ ʜʨ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʤʝʪʦʜ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝ-

ʦʧʨʠʚʷʟʢʠ ʩʥʠʤʢʦʚ ʧʦ ʠʭ ʕɺʆ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʩʥʠʤʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʥʠʤʢʘ ʠ ʠʟ-

ʤʝʨʝʥʥʳʭ ʥʘ ʙʦʨʪʫ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʂɸ) ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ʇʨʠ ʵʪʦʤ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʌʛʆ ʢʘʜʨʦʚʳʭ ʩʥʠʤʢʦʚ ʩʣʫʞʘʪ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ 

ʤʘʩʩ ʠ ʧʘʨʘʤʝʪʨʳ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʚ ʤʦʤʝʥʪ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ - ʵʣʝ-

ʤʝʥʪʳ ʚʥʝʥhʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ (ʕɺʆ) ʩʥʠʤʢʘ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʩʥʠʤʢʘ 

ʟʥʘʯʝʥʠʷ ʕɺʆ ʙʝʨʫʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʩʦʩʪʘʚʘ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘ- 
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ʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʘ ʚ ʩʣʫʯʘʝ ʥʝʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʯʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ ï ʧʨʝʜ- 

ʚʘʨʠʪʝʣʴʥʦ ʫʪʦʯʥʷʶʪʩʷ ʧʦ ʦʧʦʨʥʳʤ ʪʦʯʢʘʤ ʤʝʩʪʥʦʩʪʠ, ʠʟʦʙʨʘʟʠʚʰʠʭʩʷ ʥʘ ʩʥʠʤ-

ʢʘʭ, ʧʫʪʸʤ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʟʘʩʝʯʢʠ. ɼʣʷ ʩʥʠʤʢʦʚ ʩ ʢʘʜ-

ʨʦʚʳʤ ʧʨʠʥʮʠʧʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʕɺʆ ʠʤʝʶʪ ʦʜʥʠ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠ ̫ʜʣʷ ʚʩʝʭ 

ʪʦʯʝʢ ʩʥʠʤʢʘ, ʘ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ - ʧʨʦʩʪʦʡ ʠ ʠʟʚʝʩʪʥʳʡ ʜʣʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʚʠʜ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʚ ʢʦʥʮʝ 90-ʭ ʛʛ. ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʩʢʘʥʠʨʫʶʱʠʭ ʩʠʩʪʝʤ 

(ʆʕʉʉ) ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʤʘʪʨʠʮʘʭ ʧʨʠʙʦʨʦʚ ʩ ʟʘʨʷʜʦ-

ʚʦʡ ʩʚʷʟʴʶ (ʇɿʉ), ʩʧʦʩʦʙʥʳʭ ʚʳʥʦʩʠʪʴ ʣʠʥʠʶ ʚʠʟʠʨʦʚʘʥʠʷ (ʃɺ) ʚʜʦʣʴ, ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʦ ʠ ʧʦʧʝʨʸʢ ʪʨʘʩʩʳ ʂɸ, ʛʝʦʤʝʪʨʠʷ ʠ ʨʝʞʠʤʳ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʢʘʨ-

ʜʠʥʘʣʴʥʦ ʫʩʣʦʞʥʠʣʠʩʴ [74-94]. ʅʘʨʷʜʫ ʩ ʦʙʲʝʢʪʦʚʳʤʠ ʨʝʞʠʤʘʤʠ ʩʲʸʤʢʠ ʠ ʦʪ-

ʢʣʦʥʝʥʠʝʤ ʃɺ ʪʦʣʴʢʦ ʧʦ ʫʛʣʫ ʢʨʝʥʘ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚʢʣʶʯʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʩʝ-

ʢʫʥʜ ʩʪʘʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʨʝʞʠʤʳ ʤʘʨʰʨʫʪʥʦʡ ʠ ʧʣʦʱʘʜʥʦʡ ʩʲʸʤʢʠ ʩ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʚʳʥʦʩʦʤ ʃɺ ʧʦ ʫʛʣʘʤ ʪʘʥʛʘʞʘ ʠ ʢʨʝʥʘ ʂɸ, ʨʘʟʚʦʨʦʪʦʤ ʧʦ ʫʛʣʫ 

ʨʳʩʢʘʥʠʷ ʂɸ, ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʃɺ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʩʲʸʤʢʠ. ʇʨʠ ʵʪʦʤ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʩʪʘʣʠ ʥʝʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ ʦʪ ʚʨʝ-

ʤʝʥʠ, ʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʜʦʩʪʠʛʣʘ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʩʝʢʫʥʜ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʕɺʆ ʠ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʩʣʦʞʥʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʨʠʦʙʨʝʣʠ ʜʠʥʘʤʠʯʝʩʢʠʡ, ʘ ʧʦ-

ʩʣʝʜʥʠʝ ï ʝʱʸ ʠ ʠʪʝʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʦ ʫʨʦʚʝʥʴ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʌʛʆ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʩʣʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʟʘʩʝʯʢʠ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʣʦ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠʭ ʛʝʦʧʨʠʚʷʟʢʠ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʤʝʩʪʦ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʩʪʘʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʟʘʤʝʱʘʶʱʠʝ ʠʭ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ [95 -114] ʚ ʬʦʨʤʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʦʣʠʥʦʤʦʚ - ʧʦ ʟʘʨʫʙʝʞʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ Rational Poly-

nomial Coefficients (RPC). ʂʦʵʬʬʠʮʠʝʥʪʳ RPC ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʫʶ ʩʚʷʟʴ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʩʥʠʤʢʘ ʠ ʤʝʩʪʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʚʳʩʦ-

ʢʫ  ʁʦʧʝʨʘʪʠʚʥʦʩʪʴ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ.  

 ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʝʥʳ ʚ ʪʨʫʜʘʭ G. Dial [76], C.S. Fra- 
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zer [79-80,113], R. Fritsch [107], A. Graham [108], J. Grodecki [4], I. Helava [114], 

H.B. Hanley [77-79], G. Katzarsky [148], D. Konecny [54], T. Koh [108], T. Westin 

[103], M.Wang [97,109], ʠ ʜʨʫʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ 

ʵʪʦʤ ʫʜʝʣʷʣʦʩʴ ʦʮʝʥʢʝ ʠ ʧʦʚʳʰʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝ-

ʣʝʡ RPC, ʧʫʪʷʤ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘ-

ʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ RPC.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʈʦʩʩʠʷ ʠ ʚʝʜʫʱʠʝ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʚ ʩʠʣʫ ʨʘʟʥʠʮʳ 

ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ɼɿɿ ʥʘʭʦʜʷʪʩʷ 

ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʵʪʦʛʦ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʧʫʪʠ.  ɿʘ ʨʫʙʝʞʦʤ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʢʦʩʤʠʯʝʩʢʠʝ ʆʕʉʉ ʚ ʩʦʩʪʘʚʝ ʂʂ ɼɿɿ WorldView-1, WorldView-2, GeoEye-1 ʠ 

ʜʨ., ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʦʡ ʤʘʥʸʚʨʝʥʥʦʩʪʴʶ, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʥʦʩʘ ʃɺ ʚʜʦʣʴ 

ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʪʨʘʩʩʳ ʂɸ, ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʥʘʮʝʣʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʇʦʵʪʦʤʫ ʤʝʪʦʜʳ ʛʝʦʧʨʠʚʷʟʢʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʟʘʨʫʙʝʞʥʳʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʧʦ ʕɺʆ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʪʦʯ-

ʥʦʩʪʴʶ, ʘʚʪʦʥʦʤʥʦʩʪʴʶ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ.  

ɺ ʨʦʩʩʠʡʩʢʦʡ ʦʨʙʠʪʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ɼɿɿ ʩʘʤʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʚ ʢʣʘʩʩʝ 

ʆʕʉʉ ʷʚʣʷʝʪʩʷ ʂʂ ʈʝʩʫʨʩ-ʇ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʚ ʨʝʞʠʤʝ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ 

ʠ ʥʘʢʦʧʣʝʥʠʷ (ɺɿʅ) ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ (ɿʇ), ʦʜʥʘʢʦ ʝʛʦ ʤʘʥʸʚʨʝʥʥʦʩʪʴ ʠ ʪʦʯ-

ʥʦʩʪʴ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʫʜʰʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʨʫʙʝʞ-

ʥʳʤʠ ʂʂ ɼɿɿ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʄʝʪʦʜʦʣʦʛʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʨʪʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥ-

ʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ ʧʨʦʨʘʙʦʪʘʥʘ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʨʘʟ- 

ʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ɻ ʪʦʡ ʧʨʦʙʣʝʤʳ ʚʥʝʩʣʠ ʪʨʫʜʳ ʉ.ɺ. ɸʛʘʧʦʚʘ [103,184], ɺ.ʀ. ɸʢʦ-

ʚʝʮʢʦʛʦ [66], ɻ.ɹ. ɻʦʥʠʥʘ [61], ɸ.ʇ. ɻʫʢʘ [82,89], ɺ.ɻ. ɽʣʶʰʢʠʥʘ [67], ʉ.ʖ. ɾʝʣ-

ʪʦʚʘ [166], ʀ.ɻ. ɾʫʨʢʠʥʘ [32,139], ɽ.ʃ.ʃʫʢʘʰʝʚʠʯʘ [13-16], ɺ.ɸ. ʄʳʰʣʷʝʚʘ [164-

165], ɸ.ʇ. ʄʠʭʘʡʣʦʚʘ [63], ʉ.ʉ. ʅʝʭʠʥʘ [31], ʖ.ʀ. ʅʦʩʝʥʢʦ [222], ɺ.ɺ. ʇʦʛʦʨʝ-

ʣʦʚʘ [92], ɹ.ʅ. ʈʦʜʠʦʥʦʚʘ [88], ʖ.ʉ. ʊʶʬʣʠʥʘ [86], ɺ.ʇ. ʉʝʜʝʣʴʥʠʢʦʚʘ [22], ɸ.ɻ. 

ʏʠʙʫʥʠʯʝʚʘ [37], ɺ.ʌ. ʏʝʢʘʣʠʥʘ [38,52] ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʸʥʳʭ.        

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʚʦʧʨʦʩʘʤʠ ʫʪʦʯʥʝ- 

ʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʧʦ ʦʧʦʨʥʳʤ ʪʦʯʢʘʤ ʤʝʩʪʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʩʪʨʦ- 
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ʝʥʠʷ ʤʦʜʝʣʝʡ RPC, ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ RPC ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ 

ʦʧʦʨʥʳʤ ʪʦʯʢʘʤ ʤʝʩʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʶ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʵʪʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʟʘ ʩʯʸʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʦʧʦʨʥʳʭ 

ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʥʘ ʩʥʠʤʢʘʭ ʠ ʚʢʣʶʯʝʥʠʷ ʚ ʦʙʨʘʙʦʪʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʚ ʚʠʜʝ ʵʪʘʣʦʥʥʳʭ ʘʨʭʠʚʥʳʭ ʩʥʠʤʢʦʚ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʪʨʫʜʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘ-

ʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʌʛʆ ʢʦʩʤʠ-

ʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠ ʙʦʨʪʦʚʳʭ ʘʩʪʨʦʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʠ ʦʙ ʦʧʦʨʥʳʭ ʪʦʯʢʘʭ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ. ɹʫʜʝʤ ʥʘʟʳ-

ʚʘʪʴ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʩʥʠʤʢʦʚ ʘʚʪʦʥʦʤʥʦʡ, ʝʩʣʠ ʧʨʠ ʵʪʦʤ ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʪʦʧʦʛʝʦʜʝʟʠʯʝʩʢʦʝ ʠ ʚʥʝʰʥʝʝ ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɸʢʪʫʘʣʴ-

ʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʛʨʫʧʧʠʨʦʚʢʘ ʥʘʚʠʛʘʮʠ-

ʦʥʥʳʭ ʂɸ ʚ ʩʠʣʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʙʦʝʚ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘ-

ʥʠʯʝʥʘ ʧʦ ʪʦʯʥʦʩʪʠ ʠʣʠ ʚʦʦʙʱʝ ʦʪʢʣʶʯʝʥʘ, ʘ ʢʘʯʝʩʪʚʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʨ-

ʪʦʚʳʭ ʘʩʪʨʦʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʝʥʦ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʠʯʠʥʝ 

ʩʦʣʥʝʯʥʦʡ ʟʘʩʚʝʪʢʠ ʠʣʠ ʧʨʝʚʳʰʝʥʠʷ ʜʦʧʫʩʪʠʤʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʂɸ ɼɿɿ ʚ ʧʨʦʮʝʩʩʝ ʩʲʸʤʢʠ. ɺ ʵʪʠʭ ʩʠʪʫʘʮʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝ-

ʥʠʝ ʢʘʯʝʩʪʚʘ ʥʘʚʠʛʘʮʠʠ ʠ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ɼɿɿ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʯʥʦʩʪʠ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʕɺʆ ʩʥʠʤʢʦʚ. ʅʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʦʜʠʥ ʯʘʩ ʘʚʪʦʥʦʤʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʠʥʝʨʮʠʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

(ɹʀʅʉ) ʪʠʧʘ 500ʂ, 500ʄ ʠ 501, ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʠ ʦʨʠʝʥ-

ʪʘʮʠʠ ʂɸ ʩʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ - ʦʪ ʯʝʪʳʨʸʭ ʜʦ ʜʝ-

ʩʷʪʠ ʢʤ, ʧʦ ʩʢʦʨʦʩʪʠ ï ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʸʭ ʤ/ʩ, ʧʦ ʫʛʣʘʤ ʦʨʠʝʥʪʘʮʠʠ (ʢʨʝʥʘ ʠ ʪʘʥ-

ʛʘʞʘ) ï 0,05 ʛʨʘʜ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʠʝ ʦʰʠʙʢʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʤʦʛʫʪ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʩʥʠʟʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʧʦʣʫʯʝʥʥʳʭ 

ʩʥʠʤʢʦʚ ʧʦ ʠʭ ʕɺʆ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʦʙʭʦʜʠ- 

ʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ɼɿɿ ʚ ʫʩʣʦ- 
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ʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤ-

ʢʦʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ. ʕʪʦ ʧʨʦʪʠʚʦʨʝ-

ʯʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʘʫʯʥʫʶ ʧʨʦʙʣʝʤʫ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʥʘʚʠʛʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʦʪʩʫʪʩʪʚʠʷ ʪʦʧʦʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʟʝʤʥʳʭ ʦʨʠ-

ʝʥʪʠʨʘʭ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʪʝʤʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ 

ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʪ-

ʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʥʘ ʩʥʠʤʢʘʭ ʦʧʦʨʥʳʭ ʦʨʠʝʥ-

ʪʠʨʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʪʨʫʜʦʸʤʢʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʢʦʤ-

ʧʣʝʢʩʘ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʦʩʦʙʝʥʥʦ ʥʘ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ ʦʙʦʩʥʦ-

ʚʘʥʠʠ ʧʫʪʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ   ʦʙʨʘʙʦʪʢʠ ʢʦʩ-

ʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʬʦʨʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʩʪʨʦʝʥʠʷ 

ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʤʝʪʦʜʦʚ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ    ʦʙʨʘ-

ʙʦʪʢʠ ʤʘʨʰʨʫʪʦʚ ʩʲʸʤʢʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʠ ʜʨʫʛʠʭ 

ʚʥʝʰʥʠʭ ʦʨʠʝʥʪʠʨʦʚ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʪʦʣʴʢʦ 

ʦʪ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ.  

ʇʨʘʢʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, ʠʤʝʶʱʠʭ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ ʠ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʩʦʟʜʘʥʠʠ ʘʧʧʘ-

ʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʬʦʪʦʛʨʘʤʤʝʪ- 

ʨʠʯʝʩʢʦʡ   ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝ-

ʤʝʥʠ.  

ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʧʦʚʳʰʝʥʠʠ ʪʦʯʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪ- 

ʨʠʯʝʩʢʦʡ   ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʦʪʩʫʪʩʪʚʠʷ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ.  

ɿʘʜʘʯʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 
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ʟʘʜʘʯʠ: 

1.ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʚʦʧʨʦʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘ-

ʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ ʙʦʨʪʦʚʳʤ ʠʟʤʝʨʝʥʠʷʤ. 

 2.ʈʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʪʨʦʛʦʝ ʤʘʪʝʤʘ- 

ʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʩʚʷʟʢʠ 

ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʜʣʷ ʨʝʞʠʤʦʚ ʤʘʨʰʨʫʪʥʦʡ ʩʲʸʤʢʠ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʩʢʘʥʠ-

ʨʦʚʘʥʠʝʤ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜ ʠ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘ-

ʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʚ ʨʝʞʠʤʘʭ ʤʘʨʰʨʫʪʥʦʡ ʩʲʸʤʢʠ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʩʢʘʥʠ-

ʨʦʚʘʥʠʝʤ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ. 

4.ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦ-

ʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʥʘʯʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʡ, ʚʠʜʘ ʪʨʘʝʢʪʦʨʠʠ, ʨʘʢʫʨʩʘ ʠ ʨʝʞʠʤʘ ʩʲʸʤʢʠ ʥʘ ʧʘʨʘʤʝʪʨʳ ʟʘʤʝʱʘ-

ʶʱʠʭ ʤʦʜʝʣʝʡ. 

5.ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʠ ʦʮʝʥʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ ʥʘ ʤʘʢʝʪ-

ʥʳʭ ʜʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʦʪʩʫʪʩʪʚʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʢʦʩʤʠʯʝʩʢʠʝ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ ʩʢʘʥʠʨʫʶʱʠʝ 

ʩʠʩʪʝʤʳ.  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʠ ʤʝʪʦʜʳ ʠʭ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʪʝʦʨʠʷ ʤʥʦʞʝʩʪʚ, ʪʝʦʨʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʪʝʦʨʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ, ʪʝʦ- 

ʨʠʷ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ, ʘʩʪʨʦʥʦʤʠʷ, ʢʘʨʪʦʛʨʘʬʠʷ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʧʨʠʤʝʥʷʣʘʩʴ ɻʀʉ 

MapInfo 10.1, ʎʄʈ SRTM. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʦʩ- 

ʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʨʨʝʢʪʥʳʤ ʠ 
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 ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʡ: ʤʥʦʞʝʩʪʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʩʤʠʯʝʩʢʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ, ʥʝʙʝʩ-

ʥʦʡ ʤʝʭʘʥʠʢʠ, ʘʩʪʨʦʥʦʤʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʧʨʠʤʝʥʷʣʘʩʴ ɻʀʉ MapInfo 10.1, 

ʎʄʈ SRTM. ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʦʣʦʞʝʥʠʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʣʫʙʠʥʦʡ 

ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʮʝʣʦʩʪʥʦʩʪʴʶ, ʩʪʨʫʢʪʫʨʥʦʡ 

ʣʦʛʠʯʥʦʩʪʴʶ ʠ ʟʘʚʝʨʰʸʥʥʦʩʪʴʶ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʦʡ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʈʦʩʧʘʪʝʥʪ). 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦ-

ʨʳʝ ʦʙʣʘʜʘʶʪ ʥʘʫʯʥʦʡ ʥʦʚʠʟʥʦʡ: 

1.ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʫʯʸʪʦʤ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʜʨʝʡʬʘ ʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʆʕʉʉ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʤʘʨʰʨʫʪʥʦʡ ʩʲʸʤʢʠ.  

2.ʄʝʪʦʜ ʠ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʜʝʣʝʡ, ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʩʦʩʪʘʚʫ ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʨʝʞʠʤʘʤ ʠ ʨʘʢʫʨʩʘʤ ʩʲʸʤʢʠ.  

3.ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝʩ- 

ʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʫʯʸʪʦʤ ʚʣʠʷʥʠʷ ʦʰʠʙʦʢ ʧʘʨʘʤʝʪʨʦʚ 

ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʥʘ ʪʦʯʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ. 

4. ʄʝʪʦʜ ʠ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ   ʦʙʨʘʙʦʪʢʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ɼɼɿ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʟʚʸʟʜʥʳʭ ʜʘʪʯʠʢʦʚ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʫʪʦʯʥʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʟʘ-

ʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʧʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ-

ʣʫʯʘʝʤʦʡ ʦʪ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ.  

5.ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʝʪʥʳʭ ʩʥʠʤʢʦʚ ʤʝʩʪʥʦʩʪʠ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʜʦ- 
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ʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʩʠʥʪʝʟʘ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ   

ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʆʕʉʉ ɼɿɿ, ʩʠʩʪʝʤʘʤ 

ʥʘʚʠʛʘʮʠʠ ʠ ʦʨʠʝʥʪʘʮʠʠ ʂɸ.  

ʅʘʫʯʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ 

ʤʝʩʪʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʚʥʝʰʥʠʭ ʦʨʠʝʥʪʠʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʘʚ-

ʪʦʥʦʤʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʦʣʫʯʝʥ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʜʝʨʞʘʪ ʥʦʚʳʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʛʦʚʦʨʠʪʴ ʦ ʩʦʟʜʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ   

ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʧʦ ʙʦʨʪʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʬʦʪʦ-

ʛʨʘʤʤʝʪʨʠʠ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʠ ʠʤʝʝʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʦ-

ʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ ʜʦʚʝʜʝʥʳ ʜʦ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʨʝʘʣʠʟʦʚʘʥʳ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʝʜʫʱʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʄʠʥʠʩʪʝʨ-

ʩʪʚʘ ʦʙʦʨʦʥʳ ʈʌ, ʈʦʩʢʦʩʤʦʩʘ ʠ ʈɸʅ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝ-

ʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʝʰʝʥʠʝ ʨʷʜʘ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝ-

ʘʣʠʟʘʮʠʝʡ ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɼɿɿ ʥʘ ʧʝʨʠʦʜ 

ʜʦ 2025 ʛʦʜʘ ʚ ʯʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʂɸ ɼɿɿ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝ-

ʩʢʦʡ   ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1.ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ,  

ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʜʚʫʤʷ ʨʷ-

ʜʘʤʠ ʤʘʪʨʠʮ ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʠ ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʨʝʞʠʤʝ ʚʨʝ-

ʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ.  

2.ʄʝʪʦʜ ʠ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ 
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ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʪʝʢʫʱʠʭ 

ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. 

3.ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝ-

ʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʧʘʨʘ-

ʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʩ 

ʧʨʦʛʨʘʤʤʥʳʤ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ. 

4.ʄʝʪʦʜ ʠ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ   ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦ-

ʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝ-

ʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʟʚʸʟʜʥʳʭ 

ʜʘʪʯʠʢʦʚ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ. 

5.ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʝʪʥʳʭ ʩʥʠʤʢʦʚ ʤʝʩʪʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʠʥ- 

ʪʝʟʝ ʤʘʢʝʪʘ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʦʢʣʘʜʢʝ ʪʨʘʩʩʳ ʂɸ ʯʝʨʝʟ 

ʪʝʩʪʦʚʳʡ ʫʯʘʩʪʦʢ, ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ, ʧʦʩʪʨʦʝʥʠʠ ʠ 

ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʠ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʧʦʜʛʦʪʦʚʢʝ 

ʬʦʨʤʫʣʷʨʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ. 

ʈʝʘʣʠʟʘʮʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ - ʚ ʅʀʈ 

çʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʦʨʪʦʛʝʦʢʦ-

ʜʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʠʥ-

ʪʝʨʝʩʘʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʦʚè; ʚ  ʅʎ ʆʄɿ ɸʆ çʈʦʩʩʠʡʩʢʠʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè - ʚ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʥʘʟʝʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ   ʦʙʨʘ-

ʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ; ʚ ʚʦʡʩʢʦʚʦʡ ʯʘʩʪʠ 54023 - ʧʨʠ ʨʘʟ-

ʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʥʘ ʅʀʈ ʠ ʆʂʈ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʦʙʣʠʢʘ ʠ ʩʦʟʜʘʥʠʶ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ; ʚ ʅʀʎ (ʪʦʧʦʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ) ʌɻɹʋ 

27 ʎʅʀʀ ʄʆ ʈʌ ï ʚ ʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʪʨʝʙʦ- 

ʚʘʥʠʡ ʢ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʘʤ ʢʦʩʤʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʸʤʢʠ; ʚ 

ʅʀʀʎ (ʛ. ʂʫʨʩʢ) ʌɻʋʇ 18 ʎʅʀʀ ʄʆ ʈʌ - ʚ ʮʠʢʣʘʭ ʅʀʈ ʠ ʆʂʈ, ʩʚʷʟʘʥʥʳʭ ʩ 
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ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʦʡ 

ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʝʸ ʦʙʨʘʙʦʪʢʠ; ʚ ʖʛʦ-ɿʘʧʘʜʥʦʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ - ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠ-

ʩʪʨʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ ʠ ʢʦʩʤʠʯʝʩʢʘʷ ʬʦʪʦ-

ʛʨʘʤʤʝʪʨʠʷè ʚ ʨʘʤʢʘʭ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çʀʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ ʩʚʷʟʠè; ʚ ʉʇʀʀʈɸʅ - ʚ ʅʀʈ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʤʳ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ. 

ʇʫʙʣʠʢʘʮʠʠ ʠ ʘʧʨʦʙʘʮʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟ- 

ʨʘʙʦʪʦʢ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 25 ʩʪʘʪʴʷʭ ʚ ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ʨʝʮʝʥʟʠʨʫ-

ʝʤʳʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ɺɸʂ. ʇʦʣʫ-

ʯʝʥʳ ʪʨʠ ʧʘʪʝʥʪʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʧʷʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʨʝʩʫʨʩʘ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʯʝʪʳʨʸʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠ ʧʷʪʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ 

ʨʘʟʜʝʣʦʚ, ʟʘʢʣʶʯʝʥʠʷ, ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ, ʚʢʣʶʯʘʶʱʝʛʦ 239 ʥʘʠʤʝʥʦ-

ʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 44 ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʘ, ʠ ʜʚʘ ʧʨʠʣʦʞʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʨʘʙʦʪʳ ʠʟʣʦʞʝʥʘ ʥʘ 288 ʩʪʨʘʥʠʮʘʭ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 76 ʨʠʩʫʥʢʦʚ ʠ 25 ʪʘʙʣʠʮ. 

ʇʨʠʣʦʞʝʥʠʷ ɸ ʠ ɺ (40 ʩʪʨʘʥʠʮ) ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʪʘʙʣʠʯʥʳʡ ʠ 

ʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

ɺ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʦʣʠ ʠ ʤʝʩʪʘ ʂʂ ɼɿɿ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʂ ɼɿɿ ʠ ʪʝʥʜʝʥʮʠʡ ʠʭ ʨʘʟʚʠʪʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ 

ʥʘʟʝʤʥʦʡ ʦʙʨʘʙʦʪʢʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʥʘ ʦʩʥʦʚʝ ʙʦʨʪʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʝʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  ʠ 

ʦʪʩʫʪʩʪʚʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ, ʚʳʧʦʣʥʝʥʘ ʦʙʱʘʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤ  r ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ 

ʩʭʝʤʘ ʝʸ ʨʝʰʝʥʠʷ.  
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ɺʦ ʚʪʦʨʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ, ʜʨʝʡʬʘ ʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʩʚʷʟʢʠ 

ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʨʝʞʠʤʘʭ ɺɿʅ ɿʇ ʤʘʪʨʠʮʘʤʠ ʇɿʉ. ʇʦʣʫʯʝʥʳ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʫʶ 

ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʠʢʩʝʣʝʡ ʤʘʨʰʨʫʪʘ 

ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʢʠ 

ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʘʪʨʠʮʳ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ, ʜʨʝʡʬʘ ʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʪʠʨʫʶʱʠʭ 

ʣʫʯʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ.  

           ɺ ʪʨʝʪʴʝʤ ʨʘʟʜʝʣʝ ʚʳʧʦʣʥʝʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦ- 

ʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ 

ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ ʠ ʦʪʩʫʪʩʪʚʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ.  ʈʘʟʨʘʙʦʪʘʥʥrʝ 

ʤʝʪʦʜ rʠ ʤʝʪʦʜʠʢʠ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʝʢʪʦʨʠʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʣʘʥʠ-

ʨʫʝʤʦʛʦ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʚʘʨʠʘʥʪʳ ʩʦʩʪʘʚʘ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʥʚʘ-

ʨʠʘʥʪʥʳ ʢ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ.  

ɺ ʯʝʪʚʸʨʪʦʤ ʨʘʟʜʝʣʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ 

ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʪʦʯʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦ-

ʩʪʝʡ ʂɸ, ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ 

ʠ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʫʛʣʦʚʫʶ ʦʨʠʝʥ-

ʪʘʮʠʶ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʯʪʦ ʧʦʟ-

ʚʦʣʠʣʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʩʪʝʧʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. 

ɺ ʧʷʪʦʤ ʨʘʟʜʝʣʝ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʝʪʥʦ- 

ʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʦʮʝʥʢʫ ʧʦʢʘʟʘʪʝʣʝʡ 

 ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʠ ʩʘʤʦʛʦ ʩʥʠʤʢʘ ʚ ʮʝʣʦʤ, ʦʩ-

ʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʤʝʪʦʜʠʢ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ 

ʩʥʠʤʢʦʚ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ. 



19 

 

 

 

 ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʧʨʠʣʦʞʝʥʠʷʭ ɸ,ɺ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʘʙʣʠʯʥʳʝ ʠ ʛʨʘʬʠʯʝ-

ʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʌʆʊʆɻʈɸʄʄɽʊʈʀʏɽʉʂɸʗ ʆɹʈɸɹʆʊʂɸ  

ʂʆʉʄʀʏɽʉʂʀʍ ʉʂɸʅɽʈʅʓʍ ʉʅʀʄʂʆɺ: ʉʆʉʊʆʗʅʀɽ  

ɺʆʇʈʆʉʆɺ, ɺʓɹʆʈ ʅɸʇʈɸɺʃɽʅʀʁ ʀ ʆɹʆʉʅʆɺɸʅʀɽ ɿɸɼɸʏ 

ʀʉʉʃɽɼʆɺɸʅʀʗ 

1.1.ʈʦʣʴ ʠ ʤʝʩʪʦ ʂʂ ɼɿɿ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ  

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʪʝʥʜʝʥʮʠʠ ʠʭ ʨʘʟʚʠʪʠʷ 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʠ ʨʝʛʠʦʥʦʚ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʭ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʠ ʢʦʤʧʣʝʢʩʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʩʝʡ ʩʫʤʤʳ ʟʥʘ-

ʥʠʡ ʦ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʥʠʭ ʧʨʦʮʝʩʩʘʭ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʛʠ-

ʦʥʘʣʴʥʦʛʦ, ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ [115-119]. ɸʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʠ ʩʫʪʠ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʢ ʚ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʪʘʢ ʠ ʥʘ ʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʷʭ, ʧʦʢʘʟʳʚʘʝʪ [120-131], ʯʪʦ ʧʝʨʚʠʯʥʳʤ, ʩʠʩʪʝʤʦʦʙʨʘʟʫʶ-

ʱʠʤ ʟʚʝʥʦʤ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ, ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʣʫʞʘʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʀʇɼ) ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʸʥ-

ʥʳʭ, ʢʦʦʨʜʠʥʘʪʥʦ-ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦ-ʩʦʧʨʷʞʸʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʙʘʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʠʜʦʚʳʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠ ʙʘʟ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʥʦʩʪʠ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʝʡ 

ʦʙʲʝʢʪʘʭ.  ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʀʇɼ ʩʣʫʞʘʪ ʛʝʦʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ), ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ - ʝʜʠʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ 

ʦʩʥʦʚʘ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ - ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʩʪʝʧʝʥʠ ʨʝʟʫʣʴʪʘʪʳ ɼɿɿ ʠʟ ʢʦʩʤʦʩʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʣʫ ʛʣʦʙʘʣʴʥʦʩʪʠ, ʵʢʩʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ, ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʂʂ ɼɿɿ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝ-

ʤʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʘ [132-139]. ɺ ʥʘʯʘʣʝ 1990-ʭ ʛʛ. ʂɸ ɼɿɿ ʠʩʧʦʣʴʟʦʚʘʣʠ ʈʦʩʩʠʷ, ʉʐɸ, ʂʠʪʘʡ, 
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ʌʨʘʥʮʠʷ, ʀʥʜʠʷ, ʀʟʨʘʠʣʴ ʠ ʗʧʦʥʠʷ, ʘ ʚʩʝʛʦ ʯʝʨʝʟ 10 ʣʝʪ ʵʪʠʭ ʩʪʨʘʥ ʙʳʣʦ ʫʞʝ 15, 

ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ð ʙʦʣʝʝ 30. ɺ ʧʝʨʠʦʜ ʜʦ 2015 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʧʫʩʪʠʪʴ ʚ 

ʢʦʩʤʦʩ ʦʢʦʣʦ 70 ʪʠʧʦʚ ʂɸ ɼɿɿ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʟʘʨʫʙʝʞʥʳʤ ʩʪʨʘʥʘʤ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [140]: ʉʐɸ ð 20 ʪʠʧʦʚ ʂɸ (28,6%); ʩʪʨʘʥʳ ɽʚʨʦʧʳ ð 21 

ʪʠʧ ʂɸ (30,0%); ʗʧʦʥʠʷ ð 3 ʪʠʧʘ ʂɸ (4,3%); ʂʠʪʘʡ ð 5 ʪʠʧʦʚ ʂɸ (7,1%); ʀʥʜʠʷ 

ð 7 ʪʠʧʦʚ ʂɸ (10,0%); ʜʨʫʛʠʝ ʩʪʨʘʥʳ ð 14 ʪʠʧʦʚ ʂɸ (20,0%). ɺ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ 

ʂʂ ɼɿɿ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʦʨʙʠʪʘʣʴʥʦʤʫ ʧʦʩʪʨʦʝʥʠʶ, ʜʠʘʧʘʟʦʥʫ 

ʩʧʝʢʪʨʘ ʥʘʙʣʶʜʝʥʠʷ, ʥʦʤʝʥʢʣʘʪʫʨʝ, ʩʦʩʪʘʚʫ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘ-

ʨʘʪʫʨʳ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʙʳʚʘʝʤʦʡ ʚʠʜʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʆʕʉʉ. ʆʨʙʠʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʂɸ ʆʕʉʉ 

ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ [141-142] ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ (ʪʘʙʣʠʮʘ 1.1) 

ʦ ʪʝʥʜʝʥʮʠʠ ʟʘʧʫʩʢʘ ʂɸ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʢʨʫʛʦʚʳʝ ʩʦʣ-

ʥʝʯʥʦ-ʩʠʥʭʨʦʥʥʳʝ (ʩ-ʩ) ʦʨʙʠʪʳ ʚʳʩʦʪʦʡ 450-750 ʢʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʰʠʨʦʢʠʡ 

ʜʠʘʧʘʟʦʥ ʰʠʨʦʪ ʥʘʙʣʶʜʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʜʚʠ-

ʞʝʥʠʷ ʂɸ, ʧʨʦʭʦʞʜʝʥʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʪʦʯʝʢ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʩʦʣʥʝʯʥʦʝ ʚʨʝʤʷ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʘʢʪʠʚʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʦʨʙʠʪʝ ʜʦ 7-10 ʣʝʪ. 

ʊʘʙʣʠʮʘ 1.1- ʆʨʙʠʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʂɸ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʊʠʧ 

ʂɸ 

ʊʠʧ 

ʦʨʙʠʪʳ 

ɺʳʩʦʪʘ 

ʦʨʙʠʪʳ,  

ʢʤ 

ʅʘʢʣʦʥ 

ʦʨʙʠʪʳ 

ɺʨʝʤʷ 

ʧʨʦʭʦʞʜʝʥʠʷ 

ʵʢʚʘʪʦʨʘ 

ɿʝʤʣʠ, ʯʘʩ 

ʄʘʢʩ. 

ʦʪʢʣ. 

ʦʧʪ. ʦʩʠ 

ʦʪ ʥʘʜʠʨʘ 

ɺʝʩ, 

ʢʛ 

QuickBird-2 ʩ-ʩ 450 97,2Á 10:30 50Á 1028 

OrbView-3 ʩ-ʩ 470 97,2Á 10:30 50Á 360 

EROS-B ʩ-ʩ 500 97,3Á 13:45 45Á 350 

ʈʝʩʫʨʩ-ɼʂ 1 ʵʣʣʠʧʪ. 361 70Á 1:34 40Á 6570 

KOMPSAT-2 ʩ-ʩ 685 98,1Á 10:50 56Á 800 

Cartosat-2 ʩ-ʩ 637 97,9Á 9:30 45Á 680 

WorldView-1 ʩ-ʩ 496 97,2Á 10:30 40Á 2500 

GeoEye-1 ʩ-ʩ 684 98,0Á 10:30 50Á 1955 

WorldView-2 ʩ-ʩ 770 97,8Á 10:30 40Á 2800 
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ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʆʕʉʉ 

(ʪʘʙʣʠʮʘ 1.2), ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ [141-142], ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʦʣʦʩʘ ʟʘʭʚʘʪʘ ʥʘ ʤʝʩʪʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʲʝʤʢʠ ʠ ʪʦʯʥʦʩʪʴ ʛʝʦʧʨʠʚʷʟʢʠ.                                                                    

ʊʘʙʣʠʮʘ 1.2 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʆʕʉʉ 

 

 

ʊʠʧ   ʂɸ 

 

 

 

ʏʠʩʣʦ  

ʜʘʪʯʠʢʦʚ 

ʇɿʉ 

(ʨʘʟʤʝʨ, 

ʤʢʤ) 

 

ʌʦʢʫʩʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ, 

ʤ 

 

 

 

 

 

ʇʦʣʦʩʘ 

ʟʘʭʚʘʪʘ, ʢʤ 

/ ʨʘʟʨʝʰ. 

ʥʘ 

ʤʝʩʪʥʦʩʪʠ, 

ʤ 

 

 

ʄʘʩʰʪʘʙ 

ʩʲʸʤʢʠ 

ʊʦʯʥʦʩʪʴ 

ʛʝʦʧʨʠʚ. 

ʧʦ 

ʙʦʨʪʦʚʳʤ 

ʠʟʤ., ʤ 

 

 

 
Ikonos-2 13500 (12) 10 11 / 1 1:68 000 12 

QuickBird-2 27568(12) 8.8 16,5 / 0,6 1:51 000 10-12 

OrbView-3 8000(8) 3 8 / 1 1:157 000 25 

EROS-B 10000(7) 5 7 / 0,7 1:100 000 23 

ʈʝʩʫʨʩ-ɼʂ 1 36000(9) 4 28,3 / 1 1:90 000 60-80 

KOMPSAT-2 15000(-) - 15 / 1 1:137 000 - 

Cartosat-2 12288(7) 5,6 9,6 / 0,8 1:114 000 - 

WorldView-1 35000(8) 8,8 16,4 / 0,5 1:113 000 3.0 

GeoEye-1 35000(8) 15,2 15,2 / 0,41 1:51 000 1,5 

WorldView-2 32000(8) 16,4 16,4 / 0,46 1:58 000 3 

ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʇʦʩʪʦʷʥʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʘʟʚʠʪʠʷ 

ʆʕʉʉ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʅʘʯʘʣʦʤ 

ʥʦʚʦʡ ʵʧʦʭʠ ʚ ʦʙʣʘʩʪʠ ɼɿɿ ʩ ʧʦʣʥʳʤ ʧʨʘʚʦʤ ʩʯʠʪʘʝʪʩʷ ʚʳʚʦʜ ʥʘ ʦʨʙʠʪʫ ʚ 

ʩʝʥʪʷʙʨʝ 1999 ʛ. ʧʝʨʚʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʂɸ ɼɿɿ Ikonos-2 ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ 1ʤ, ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʣʠ ʟʘʧʫʩʢʠ ʜʨʫʛʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʂɸ, ʘ ʠʤʝʥʥʦ 

QuickBird (2001) ʠ OrbView-3 (2003) ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,61 ʤ ʠ 1 ʤ. 

ɼʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʨʘʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʚʦʝʥʥʳʭ ʮʝʣʷʭ. ɺ 2006-2007 ʛʛ. ʥʘ ʦʨʙʠʪʫ ʙʳʣʠ 

ʚʳʚʝʜʝʥʳ ʠ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʘʙʦʪʝ ʂɸ ɼɿɿ ʜʨʫʛʠʭ ʩʪʨʘʥ ʩ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʡ 
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ʘʧʧʘʨʘʪʫʨʦʡ ʩʚʝʨʭʚʳʩʦʢʦʛʦ (ʩʫʙʤʝʪʨʦʚʦʛʦ) ʨʘʟʨʝʰʝʥʠʷ: EROS-A (ʀʟʨʘʠʣʴ, ʜʦ 

0,7 ʤ), çʈʝʩʫʨʩ-ɼʂ1è (ʈʦʩʩʠʷ, ʜʦ 0,8 ʤ), KOMPSAT-2 (ʂʦʨʝʷ, 1 ʤ), CARTOSAT-

2 (ʀʥʜʠʷ, 0,79 ʤ). ɺ ʢʦʥʮʝ 2007 ʛ. ʥʘʯʘʣ ʨʘʙʦʪʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʂɸ WorldView-1 

(0,45 ʤ, ʢʦʤʧʘʥʠʷ DigitalGlobe), ʢʦʪʦʨʳʡ ʦʪʢʨʳʣ ʵʧʦʭʫ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʧʫʪʥʠʢʦʚ 

ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʇʦʪʨʝʙʠʪʝʣʷʤ ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʘʷ 

ʮʠʬʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,5 ʤ.  

ʊʝʥʜʝʥʮʠʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʦʪʯʝʪʣʠʚʦ 

ʚʠʜʥʳ ʢʘʢ ʚ ʩʝʛʤʝʥʪʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʂʂ ɼɿɿ ʩ ʙʦʣʴʰʦʡ ʧʦʣʦʩʦʡ 

ʟʘʭʚʘʪʘ (QuickBird-2, WorldView-1, GeoEye-1, WorldView-2), ʪʘʢ ʠ ʩʨʝʜʠ 

ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʂʂ ʩ ʤʘʣʦʡ ʧʦʣʦʩʦʡ ʟʘʭʚʘʪʘ (EROS-A, EROS-B, OrbView-3, 

CARTOSAT-2). ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʫʚʝʣʠʯʠʣʦʩʴ ʟʘ 

10 ʣʝʪ ʦʪ 1 ʤ ʜʦ 0,41 ʤ, ʘ ʚʦ ʚʪʦʨʦʡ ï ʩ 1,9 ʤ ʜʦ 0,7 ʤ. ʅʘʠʚʳʩʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʫ ʥʦʚʳʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʫʪʥʠʢʦʚ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ: WorldView-1, 

GeoEye-1 ʠ WorldView-2, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʣʫʯʰʝʝ ʨʘʟʨʝʰʝʥʠʝ ʠʤʝʝʪ ʂɸ GeoEye-

1 ð 0,41 ʤ. ʇʦʪʝʥʮʠʘʣ, ʟʘʣʦʞʝʥʥʳʡ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʷʭ ʵʪʠʭ ʂɸ 

ʥʘʙʣʶʜʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʉʦʦʙʱʘʝʪʩʷ ʦ ʧʨʦʝʢʪʝ ʂɸ GeoEye-2 ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,25 ʤ. 

ʇʦʣʦʩʘ ʟʘʭʚʘʪʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʲʸʤʢʠ. ʇʦʣʦʩʘ ʟʘʭʚʘʪʘ ʆʕʉʉ  

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʲʝʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʂʂ ɼɿɿ ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʕʪʦʪ 

ʧʘʨʘʤʝʪʨ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʩʲʝʤʢʠ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʥʠʤʘʝʤʫʶ ʧʣʦʱʘʜʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʙʦʯʠʤ ʧʦʣʝʤ ʟʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʦʙʱʝʡ ʜʣʠʥʦʡ ʩʪʨʦʢʠ 

ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʆʕʉʉ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1.2 ʧʦʢʘʟʳʚʘʝʪ 

ʥʝʫʢʣʦʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ ʩʪʨʦʢʠ ʬʦʪʦʧʨʠʝʤʥʠʢʦʚ ʥʘ 

ʤʘʪʨʠʮʘʭ ʇɿʉ. ʉ ʨʦʩʪʦʤ ʜʣʠʥʳ ʩʪʨʦʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʢʘʢ ʚʠʜʥʦ ʠʟ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʪʘʙʣʠʮ 1.1 ʠ 1.2, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʩʘ ʦʧʪʠʢʦ-

ʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʩʧʫʪʥʠʢʦʚ ɼɿɿ ʚ ʮʝʣʦʤ. ʉ ʧʝʨʝʭʦʜʦʤ ʚ ʢʣʘʩʩ 
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ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʩʧʫʪʥʠʢʠ ɼɿɿ ʩʫʱʝʩʪʚʝʥʥʦ ʪʷʞʝʣʝʶʪ. ʊʘʢ, ʝʩʣʠ 

ʤʘʩʩʘ ʂɸ IKONOS ʠ QuickBird-2 ʩʦʩʪʘʚʣʷʣʘ 720 ʠ 981 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ 

ʤʘʩʩʘ ʂɸ GeoEye-1 ʩʦʩʪʘʚʣʷʝʪ 1955 ʢʛ, WorldView-1 ð 2500 ʢʛ, ʘ WorldView-2 

ð 2800 ʢʛ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʢʨʦʤʝ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʨʘʟʨʝʰʝʥʠʷ ʠ ʜʣʠʥʳ ʩʪʨʦʢʠ ʬʦʪʦʧʨʠʝʤʥʠʢʦʚ), 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚʝʩʘ ʂɸ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ 

ʜʠʥʘʤʠʢʠ ʩʧʫʪʥʠʢʘ ʧʨʠ ʩʲʝʤʢʝ ʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʛʝʦʧʨʠʚʷʟʢʠ ʧʦʣʫʯʘʝʤʳʭ 

ʩʥʠʤʢʦʚ. 

ʊʦʯʥʦʩʪʴ ʛʝʦʧʨʠʚʷʟʢʠ. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʚʦʨʦʪʦʚ ʂɸ ʧʦʟʚʦʣʷʝʪ 

ʙʳʩʪʨʦ ʧʝʨʝʥʘʮʝʣʠʚʘʪʴʩʷ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʲʝʤʢʠ. ɽʩʣʠ ʩʧʫʪʥʠʢʫ QuickBird 

ʪʨʝʙʦʚʘʣʦʩʴ ʜʣʷ ʧʝʨʝʥʘʮʝʣʠʚʘʥʠʷ ʥʘ 300 ʢʤ ʚ ʧʦʣʦʩʝ ʦʙʟʦʨʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ 62 ʩʝʢʫʥʜʳ, ʘ ʂɸ IKONOS ð 18 ʩʝʢʫʥʜ, ʪʦ ʜʣʷ ʵʪʦʡ ʞʝ ʟʘʜʘʯʠ ʂɸ 

QuickBird-2 ʪʨʝʙʫʝʪʩʷ 10 ʩʝʢʫʥʜ, ʘ WorldView-2 ð ʪʦʣʴʢʦ 9 ʩʝʢʫʥʜ. ʇʦʥʷʪʥʦ, 

ʯʪʦ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʚʦʨʦʪʦʚ ʂɸ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʠʙʦ ʤʝʥʴʰʠʡ ʨʘʢʫʨʩ ʩʲʸʤʢʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʯʘʩʪʢʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʝʥʴʰʫʶ ʩʪʝʧʝʥʴ ʠʩʢʘʞʝʥʠʡ, ʣʠʙʦ 

ʙʦʣʴʰʫʶ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʥʘʮʝʣʠʚʘʥʠʷ ʚ ʧʦʣʦʩʝ ʦʙʟʦʨʘ.   ɺʳʩʦʢʘʷ ʜʠʥʘʤʠʢʘ 

ʩʧʫʪʥʠʢʦʚ GeoEye-1, WorldView-1 ʠ WorldView-2, ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʛʝʦʧʨʠʚʷʟʢʠ ʧʦʣʫʯʘʝʤʳʭ ʩʥʠʤʢʦʚ ð ʦʢʦʣʦ 3 ʤ (ʉʂʆ) ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʦʡ ʩʠʩʪʝʤʳ 

ʪʨʝʭʦʩʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʘʩʪʨʦʦʨʠʝʥʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʟʚʝʟʜʥʳʭ 

ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʞʜʘʥʩʢʠʭ ʂɸ. 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,4 ʫʛʣʦʚʳʭ ʩʝʢʫʥʜ ʧʨʠ 

ʪʦʯʥʦʩʪʠ ʥʘʚʝʜʝʥʠʷ 75 ʫʛʣʦʚʳʭ ʩʝʢʫʥʜ ʠ ʪʦʯʥʦʩʪʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ 0,007 ʫʛʣʦʚʳʭ ʩʝʢʫʥʜ /ʩ. ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʥʘʮʝʣʠʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 

4,5 ʛʨʘʜʫʩʦʚ/ʩʝʢ ʜʣʷ WorldView-1 ʠ 3,5 ʛʨʘʜʫʩʦʚ/ʩʝʢ ʜʣʷ WorldView-2. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʯʝʤ ʙʦʣʴʰʝ ʤʘʩʩʘ ʩʧʫʪʥʠʢʘ ɼɿɿ, ʪʝʤ ʚʳʰʝ ʪʦʯʥʦʩʪʴ ʛʝʦʧʨʠ- 

ʚʷʟʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ. ʅʘʧʨʠʤʝʨ, 

ʪʦʯʥʦʩʪʴ ʛʝʦʧʨʠʚʷʟʢʠ ʜʘʥʥʳʭ ʙʝʟ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ, ʧʦʣʫʯʘʝʤʘʷ ʤʘʣʳʤʠ ʂɸ 

EROS ʠ CARTOSAT, ʧʦʯʪʠ ʚ ʜʚʘʜʮʘʪʴ ʨʘʟ ʭʫʞʝ, ʯʝʤ ʫ ʪʷʞʝʣʳʭ ʘʧʧʘʨʘʪʦʚ 

ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʂɸ ʪʦʯʥʦʩʪʴ ʢʦʦʨʜʠʥʘʪʥʦʡ 
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ʧʨʠʚʷʟʢʠ ʚ ʮʝʣʦʤ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʠ ʢ ʫʣʫʯʰʝʥʠʶ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʩʧʫʪʥʠʢʦʚ ɼɿɿ 

ʚr ʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʫ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʭ ʩʧʫʪʥʠʢʦʚ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʩʣʦʞʥʦʩʪʠ ʩʠʩʪʝʤ ʦʨʠʝʥʪʘʮʠʠ ʠ ʥʘʚʠʛʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʳʩʪʨʳʝ ʨʘʟʚʦʨʦʪʳ ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʶ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʫʪʥʠʢʘʭ ɼɿɿ ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚʝʩʘ ʂɸ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʠʭ 

ʤʘʥʸʚʨʝʥʥʦʩʪʠ ʠʤʝʝʪ ʢʘʢʦʡ-ʪʦ ʦʧʪʠʤʫʤ, ʯʪʦ ʚʠʜʥʦ ʥʘ ʧʨʠʤʝʨʝ ʨʦʩʩʠʡʩʢʦʛʦ ʂɸ 

çʈʝʩʫʨʩ-ɼʂ1è. ʈʦʩʩʠʡʩʢʠʡ ʂɸ çʈʝʩʫʨʩ-ɼʂ1è ð ɻ ʪʦ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʩʧʫʪʥʠʢ: 

ʜʣʠʥʘ ʦʢʦʣʦ 8 ʤ, ʜʠʘʤʝʪʨ 2,7 ʤ, ʤʘʩʩʘ 6,57 ʪ. ʇʦʯʪʠ ʧʦ ʚʩʝʤ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʦʥ ʫʩʪʫʧʘʝʪ ʥʦʚʝʡʰʠʤ ʩʧʫʪʥʠʢʘʤ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʉʐɸ. ɻʣʘʚʥʦʡ 

ʚʥʝʰʥʝʡ ʧʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʚʝʩ ʨʦʩʩʠʡʩʢʦʛʦ ʂɸ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʤʘʩʩʳ ʨʦʩʩʠʡʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘʜ ʚʝʩʦʤ ʩʧʫʪʥʠʢʦʚ 

ʉʐɸ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʜʦʚʦʣʴʥʦ ʙʣʠʟʢʠʭ 

ʚʳʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʥʝ ʦʙʝʩʧʝʯʝʥ ʩʦʚʨʝʤʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʤʠʥʠʘʪʶʨʠʟʘʮʠʠ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ. ʇʦʵʪʦʤʫ ʠʟʣʠʰʥʠʡ ʚʝʩ ʂɸ çʈʝʩʫʨʩ-

ɼʂ1è ʦʙʲʝʢʪʠʚʥʦ ʟʘʪʨʫʜʥʷʝʪ ʜʦʩʪʠʞʝʥʠʝ ʪʦʡ ʩʪʝʧʝʥʠ ʤʘʥʸʚʨʝʥʥʦʩʪʠ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʛʝʦʧʨʠʚʷʟʢʠ ʧʦ ʙʦʨʪʦʚʳʤ 

ʠʟʤʝʨʝʥʠʷʤ, ʢʦʪʦʨʫʶ ʫʞʝ ʠʤʝʶʪ ʘʤʝʨʠʢʘʥʩʢʠʝ ʂɸ WorldView-1, WorldView-2 ʠ 

ʨʷʜ ʜʨʫʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʂʂ ɼɿɿ. ɺ ʨʘʙʦʪʘʭ [20, 225] ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂɸ çʈʝʩʫʨʩ-

ɼʂ1è ʠ ʝʛʦ ʧʦʩʣʝʜʥʝʡ ʤʦʜʠʬʠʢʘʮʠʠ çʈʝʩʫʨʩ-ʇè ʨʘʩʩʤʦʪʨʝʥʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ.  

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʳʝ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 

ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʂʂ ɼɿɿ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

-ʨʦʩʪ ʤʘʩʩʳ ʠ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʂɸ ʚʳʩʦʢʦ- 

ʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʦʡ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ ʠ 

ʩʫʙʤʝʪʨʦʚʦʡ ʪʦʯʥʦʩʪʠ ʛʝʦʧʨʠʚʷʟʢʠ ʧʦ ʙʦʨʪʦʚʳʤ ʠʟʤʝʨʝʥʠʷʤ; 

-ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚ ʚ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ ʩ ʪʘʥʛʘʞʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ 

ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ; 

-ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʨʪʦʚʳʭ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʤʘʥʸʚʨʝʥʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ ʦʨʠʝʥʪʘʮʠʠ ʧʦ ʚʩʝʤ ʪʨʸʤ ʦʩʷʤ ʂɸ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʲʸʤʢʠ ʠ ʫʥʠʬʠʢʘʮʠʠ ʙʦʨʪʦʚʦʡ ʮʝʣʝʚʦʡ ʠ ʩʣʫʞʝʙʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ; 

-ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʠ ʧʨʠʙʣʠʞʝʥʠʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʪʠʢʦ-

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʢ ʘʥʘʣʦʛʠʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʘʵʨʦʬʦʪʦʩʲʸʤʦʯʥʳʭ ʩʠʩʪʝʤ; 

- ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ɻʃʆʅɸʉʉ/GPS ʜʣʷ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɼɿɿ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʈʦʩʩʠʷ ʠ 

ʚʝʜʫʱʠʝ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʚ ʩʠʣʫ ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʳ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ɼɿɿ ʥʘʭʦʜʷʪʩʷ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʵʪʦʛʦ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʧʫʪʠ.  ɿʘ ʨʫʙʝʞʦʤ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʦʩʤʠʯʝʩʢʠʝ ʆʕʉʉ 

WorldView-1, WorldView-2, GeoEye-1 ʠ ʜʨ., ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʥʦʩʘ ʃɺ ʚʜʦʣʴ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʪʨʘʩʩʳ 

ʂɸ ʩ ʨʘʟʚʦʨʦʪʦʤ ʧʦʩʣʝʜʥʝʛʦ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ. ʇʦʩʢʦʣʴʢʫ ʙʦʨʪʦʚʳʝ ʠʟʤʝʨʝʥʠʷ 

ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʫ ʤʥʦʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʆʕʉʉ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʝʭʥʦʣʦʛʠʠ ʛʝʦʧʨʠʚʷʟʢʠ ʟʘʨʫʙʝʞʥʳʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ. ɺ ʨʦʩʩʠʡʩʢʦʡ ʦʨʙʠʪʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ɼɿɿ ʩʘʤʳʤ 

ʩʦʚʨʝʤʝʥʥʳʤ ʚ ʢʣʘʩʩʝ ʆʕʉʉ ʷʚʣʷʝʪʩʷ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʂʂ) ʈʝʩʫʨʩ-ʇ, 

ʦʜʥʘʢʦ ʝʛʦ ʙʦʨʪʦʚʳʝ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʂɸ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʫʜʰʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʂʂ ɼɿɿ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʋʯʠʪʳʚʘʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʂʂ ɼɿɿ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʛʝʦʧʨʠʚʷʟʢʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚ ʙʣʠʞʘʡʰʝʡ ʠ ʩʨʝʜʥʝʡ ʧʝʨʩʧʝʢʪʠʚʝ 

ʥʝʦʙʭʦʜʠʤʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʧʦʣʥʷʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʫʪʦʯʥʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ.  

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʨʘʩʩʤʦʪʨʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ.  
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1.2 ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʥʘ ʦʩʥʦʚʝ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

ʆʙʱʘʷ ʛʝʦʤʝʪʨʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʦʙʱʫʶ ʛʝʦʤʝʪʨʠʶ 

ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ (ʉʇʃ) ʦʜʥʦʡ ʤʘʪʨʠʮʝʡ ʇɿʉ ʚ 

ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ (ʨʠʩʫʥʦʢ 1.1).  
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ʈʠʩʫʥʦʢ 1.1 - ʆʙʱʘʷ ʛʝʦʤʝʪʨʠʷ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʤʘʪʨʠʮʝʡ ʇɿʉ 

          ʊʦʯʢʘʤʠ ʧʝʨʝʩʝʯʝʥʠʷ ʉʇʃ ʩ ʌʇ ʷʚʣʷʶʪʩʷ ʪʦʯʢʠ a,..,b,é,c,..,d,é, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ ʜʘʪʯʠʢʦʚ ʤʘʪʨʠʮʳ ʇɿʉ, ʘ ʉʇʃ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ꞊ ὃὛȣὅὛȣὈὛȣὄὛ᷾

ὛὥȣὛὧȣὛὨȣὛὦ ʚʠʨʪʫʘʣʴʥʳʭ ʣʫʯʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʛʨʘʥʠ ASC,CSD,é..,aSc 

ʜʚʫʭ ʧʠʨʘʤʠʜ ʩ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʚʝʨʰʠʥʘʤʠ ʚ ʮʝʥʪʨʝ ʧʨʦʝʢʮʠʠ S, 

ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʧʣʦʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ abcd ʩʦ ʩʪʦʨʦʥʳ ʌʇ ʩʲʸʤʦʯʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʠ ʪʨʸʭʤʝʨʥʳʤ ABCD - ʩʦ ʩʪʦʨʦʥʳ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ 

ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʝ ʤʘʪʨʠʮʘʤʠ ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʜʚʘ ʨʷʜʘ ʚ ʌʇ ʆʕʉʉ, 

ʜʘʞʝ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʉʇʃ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʦʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʪʝʣʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʠʨʘʤʠʜ ʩ 

ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʚʝʨʰʠʥʘʤʠ ʚ ʮʝʥʪʨʝ ʧʨʦʝʢʮʠʠ S ʠ ʧʨʠʤʳʢʘʶʱʠʤʠ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʦʩʥʦʚʘʥʠʷʤʠ.  

ɺ ʪʝʦʨʠʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʠʟʚʝʩʪʥʦ [46,48,86-89], ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʢʘʥʝʨ- 

ʥʦʡ ʩʲʸʤʢʠ ʉʇʃ, ʟʘʢʣʶʯʸʥʥʘʷ ʤʝʞʜʫ ʧʣʦʩʢʠʤʠ ʠ ʪʨʸʭʤʝʨʥʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ 

ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʠʨʘʤʠʜ, ʜʨʝʡʬʫʝʪ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʦʨʙʠʪʳ ʂɸ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʩʦʚʝʨʰʘʷ ʧʨʠ ʵʪʦʤ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʝʱʸ ʠ 

ʪʨʸʭʦʩʥʦʝ ʫʛʣʦʚʦʝ ʜʚʠʞʝʥʠʷ ʚ ʠʥʝʨʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʨʝʡʬʘ ʉʇʃ ʚ ʜʠʥʘʤʠʢʝ ʩʲʸʤʢʠ ʚʝʩʴʤʘ 
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ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ɼʣʷ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ 

ʨʘʩʩʤʦʪʨʠʤ ʵʣʝʤʝʥʪ ʉʇʃ (ʨʠʩʫʥʦʢ 1.2), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʠʨʪʫʘʣʴʥʳʡ ʣʫʯ ὲὖ, ʩʦʝʜʠʥʷʶʱʠʡ ʜʘʪʯʠʢ ʇɿʉ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ n, ʮʝʥʪʨ 

ʧʨʦʝʢʮʠʠ S ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪʦʯʢʫ P ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  
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ʈʠʩʫʥʦʢ 1.2 - ɻʝʦʤʝʪʨʠʷ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʜʘʪʯʠʢʦʤ ʇɿʉ 

ʊʘʢʦʡ ʵʣʝʤʝʥʪ ʉʇʃ ʙʫʜʝʤ ʜʘʣʝʝ ʥʘʟʳʚʘʪʴ ʣʠʥʠʝʡ ʚʠʟʠʨʦʚʘʥʠʷ (ʃɺ). ʆʯʝ- 

ʚʠʜʥʦ, ʯʪʦ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʌʇ ʆʕʉʉ ʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʣʝʞʘʪ ʥʘ 

ʦʜʥʦʡ ʧʨʷʤʦʡ ʠ ʷʚʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʢʦʣʣʠʥʝʘʨʥʳʭ ʚʝʢʪʦʨʦʚ     Sn= r  ʠ Ὓὖ = 

╡̆ ,ˏ ʤʘʩʰʪʘʙʠʨʫʶʱʠʭ ʩʚʦʝʡ ʜʣʠʥʦʡ ʢʦʩʤʠʯʝʩʢʫʶ ʩʲʸʤʢʫ. ʇʨʠ ʵʪʦʤ ʚʝʢʪʦʨʘ RS 

ʠ R ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʧʦʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ S ʠ ʪʦʯʢʠ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ P ʚ ʢʘʢʦʡ-ʣʠʙʦ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ὕὢὣὤ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʟʘʜʘʥʥʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t ʩʲʸʤʢʠ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʣʦʞʝʥʠʝ ʠ ʫʛʣʦʚʫʶ ʦʨʠʝʥʪʘʮʠʶ ʃɺ 

ʦʪ ʚʩʝʭ ʜʘʪʯʠʢʦʚ ʇɿʉ, ʪ.ʝ. ʉʇʃ ʆʕʉʉ ʚ ʮʝʣʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʩʚʷʟʳʚʘʶʱʠʭ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʩʲʸʤʢʠ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ r , ╡̆ ,ˏ RS ʠ R ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤʘʭ ʦʪʩʯʸʪʘ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚ 

ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʵʪʠʭ ʚʝʢʪʦʨʦʚ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʢʦʪʦʨʳʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [218], ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʠʟʤʝʨʝʥʠʡ ʙʦʨʪʦʚʦʡ 

ʠʥʝʨʮʠʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɹʀʅʉ), ʘ ʠʤʝʥʥʦ: ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ XS † ,YS † ,ZS †  ʠ ʩʢʦʨʦʩʪʠ ὢS † ȟὣS † ,ὤS †  ʜʚʠʞʝʥʠʷ ʂɸ, 

ʠʟʤʝʨʷʝʤʳʝ ʘʢʩʝʣʝʨʦʤʝʪʨʘʤʠ, ʫʛʣʳ ʪʘʥʛʘʞʘ)( kta , ʢʨʝʥʘ)( ktb  ʠ ʨʳʩʢʘʥʠʷ

)(
k
tc  ʂɸ, ʩʦʩʪʘʚʣʷʶʱʠʝ †‫ ȟ†‫†‫  ʘʙʩʦʣʶʪʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ  
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ʜʚʠʞʝʥʠʷ ʂɸ ʚ ʠʥʝʨʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʠʟʤʝʨʷʝʤʳʝ 

ʛʠʨʦʩʢʦʧʘʤʠ.  ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʉʇʃ ʚʤʝʩʪʦ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ  

RS ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʜʘʣʴʥʦʩʪʝʡ ʦʪ ʂɸ ɼɿɿ ʜʦ ʩʧʫʪʥʠʢʦʚ 

ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ GPS ʠʣʠ ɻʃʆʅɸʉʉ, ʤʦʜʝʣʠʨʫʷ ʪʝʤ ʩʘʤʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʉʅʉ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʠʥʝʡʥʳʭ ʕɺʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʙʦʨʳ 

ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʟʤʝʨʷʝʤʳʭ ʥʘ ʙʦʨʪʫ ʂɸ, ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʪ.ʝ. ʟʥʘʷ ʧʘʨʘʤʝʪʨʳ ʢʘʢʦʛʦ-ʪʦ ʦʜʥʦʛʦ ʥʘʙʦʨʘ, ʚʩʝʛʜʘ 

ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʝʨʝʩʯʸʪʘ ʚ ʧʘʨʘʤʝʪʨʳ ʜʨʫʛʦʛʦ ʥʘʙʦʨʘ. ʇʨʠ ʵʪʦʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʧʦʣʫʯʘʶʱʠʭʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʫʨʦʚʥʝʤ ʥʘʢʦʧʣʝʥʠʷ ʧʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠ ʵʪʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ. 

ʉʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. ɺʦʧʨʦʩʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ 

ʧʨʦʨʘʙʦʪʘʥʳ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ. ɺ ʫʯʝʙʥʠʢʘʭ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ [46-68], 

ʠʟʚʝʩʪʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʙʦʪʘʭ [92-93,162-179], ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

[180-185] ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʧʦʩʪʨʦʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ.  

ʇʝʨʚʳʡ ʧʦʜʭʦʜ (ʨʠʩʫʥʦʢ 1.3) ʦʩʥʦʚʘʥ ʥʘ ʜʝʪʘʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʩʪʨʦʝʥʠʷʭ ʉʇʃ ʚ ʜʠʥʘʤʠʢʠ ʩʲʸʤʢʠ ʠ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ.  

ɺʪʦʨʦʡ ʧʦʭʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʙʠʪʘʣʴʥʳʭ ʠ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʂɸ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʩʲʸʤʢʠ, ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʙʦʨʪʦʚʳʤʠ 

ʠʟʤʝʨʝʥʠʷʤʠ.  

ʊʨʝʪʠʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʤʝʪʦʜʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʦʣʫʯʝʥʠʠ 

ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʶʱʠʭ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʝʢ ʥʘ ʩʥʠʤʢʝ ʠ ʥʘ ʤʝʩʪʥʦʩʪʠ.  
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ʈʠʩʫʥʦʢ 1.3 -  ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʉʇʃ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʚʳʡ ʧʦʜʭʦʜ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʨʦʤʦʟʜʢʦʩʪʴʶ ʧʦʣʫʯʘʝʤʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʧʨʦʙʠʨʦʚʘʥʥʳʡ ʚʨʝʤʝʥʝʤ ʚʪʦʨʦʡ ʧʦʜʭʦʜ, 

ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʪʦʯʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʊʨʝʪʠʡ ʧʦʜʭʦʜ ʧʦʣʫʯʠʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʤʝʪʦʜʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʷʭ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ 

ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʢʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ 

ʩʣʫʞʠʪ ʥʝʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʚ ʧʦʣʦʩʝ ʟʘʭʚʘʪʘ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʧʦʜʭʦʜ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩʩʤʦʪʨʠʤ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ.  

ɸʥʘʣʠʟ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʦʜʠʥʦʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʜʚʝ ʦʩʥʦʚʥʳʝ ʩʭʝʤʳ: ʧʨʷʤʘʷ (ʨʠʩʫʥʦʢ 1.4, ʘ), ʢʦʛʜʘ ʉʇʃ 

ʧʨʦʝʮʠʨʫʝʪʩʷ ʦʪ ʤʝʩʪʥʦʩʪʠ ʚ ʌʇ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʠ ʦʙʨʘʪʥʘʷ (ʨʠʩʫʥʦʢ 

1.4, ʙ), ʚ ʩʣʫʯʘʝ ʧʝʨʝʧʨʦʝʮʠʨʦʚʘʥʠʷ ʪʦʯʝʢ ʌʇ ʥʘ ʤʝʩʪʥʦʩʪʴ.  
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                            ʘ.                                                              ʙ. 

ʈʠʩʫʥʦʢ 1.4 - ʌʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʦʜʠʥʦʯʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ:  
ʘ ï ʦʙʨʘʪʥʘʷ; ʙ - ʧʨʷʤʘʷ 

ʆʙʱʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʵʪʠ ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʚʝʢʪʦʨʘ r  ʠ ╡̆  ˏ(ʩʤ. ʨʠʩʫʥʦʢ 1.2) ʣʝʞʘʪ ʥʘ 

ʦʜʥʦʡ ʧʨʷʤʦʡ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʫʨʘʚʥʝʥʠʡ ʠʭ 

ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ: 

ὢ Ὂ ὼȟώȟὗ Ƞ                               

ὣ Ὂ ὼȟώȟὗ Ƞ            (1.1)                       
ὼ ˡ ὢȟὣȟὤȟὗ Ƞ

ώ ˡ ὢȟὣȟὤȟὗ Ȣ
     (1.2)  

 ὤ Ὂ ὼȟώȟὗ Ȣ  

ɺ ʫʨʘʚʥʝʥʠʷʭ (1.1) - (1.2) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ὢȟὣȟὤ ï 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʚʝʢʪʦʨʘ ╡̆  ˏ ʩ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ; ὼȟώ ï ʧʣʦʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʩʧʫʪʥʠʢʦʮʝʥʪʨʠʯʝʩʢʦʛʦ ʚʝʢʪʦʨʘ r  ʩ ʌʇ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ; ὗȟȟȟὗȟ ï 

ʬʫʥʢʮʠʦʥʘʣʳ, ʩʚʷʟʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʠ ʧʣʦʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʣʠʥʝʡʥʳʤʠ ʠ 

ʫʛʣʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʲʸʤʢʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʩʥʠʤʦʢ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè. 

ɸʥʘʣʠʟ ʠʟʚʝʩʪʥʦʡ ʣʠʪʝʨʘʪʫʨʳ [162-185] ʧʦʢʘʟʘʣ, ʯʪʦ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʤʦʜʝʣʝʡ ʚʠʜʘ (1.1), ʠʩʧʦʣʴʟʫʶʱʠʭ ʆʉ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚ 
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ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʩʢʦʣʴʢʫ ʚ ʤʦʜʝʣʷʭ (1.1) 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʞʝʥʳ ʚ ʷʚʥʦʤ ʚʠʜʝ 

ʠ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʵʪʠ ʤʦʜʝʣʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ 

ʪʦʯʥʦʩʪʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʘʜʘʯʘʭ ʘʚʪʦʥʦʤʥʦʡ 

ʛʝʦʧʨʠʚʷʟʢʠ ʩʥʠʤʢʦʚ ʧʦ ʕɺʆ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʷʚʥʳʡ ʚʠʜ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʦʨʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʩʘʤʠ ʤʦʜʝʣʠ (1.1) ï ʚ ʚʠʜʝ ʤʦʜʝʣʝʡ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʟʘʜʘʯʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʧʨʠʙʣʠʞʸʥʥʦ ʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʥʝʣʠʥʝʡʥʳʝ ʫʨʘʚʥʝʥʠʷ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ (1.1) ʣʠʥʝʘʨʠʟʫʶʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ, ʢʦʪʦʨʘʷ ʜʣʷ ʢʘʜʨʦʚʦʛʦ ʩʥʠʤʢʘ ʠʣʠ ʦʜʥʦʡ ʩʪʨʦʢʠ 

ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʧʨʠ ʫʪʦʯʥʝʥʠʠ ʪʦʣʴʢʦ ʫʛʣʦʚʳʭ ʕɺʆ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ȟȟ

ȟȟ

Ў‌
Ў‍
Ў…

ὢ ὢ

ὣ ὣ

ὤ ὤ

‮

‮

‮
,                                                   (1.3) 

ʛʜʝ  
ȟȟ

ȟȟ
 ï ʤʘʪʨʠʮʘ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ i-ʡ 

ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʧʦ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ‌ȟ‍ȟ… ʫʛʣʦʚʳʭ ʕɺʆ; ὢȟὣȟὤ ï 

ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ i-ʡ ʦʧʦʨʥʦʡ ʪʦʯʢʠ, 

ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʬʦʨʤʫʣʝ (1.1) ʧʨʠ ʧʨʠʙʣʠʞʸʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ‌ȟ‍ȟ…; Ў‌ȟЎ‍ȟЎ… 

ï ʧʦʧʨʘʚʢʠ ʢ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ‌ȟ‍ȟ… ʫʛʣʦʚʳʭ ʕɺʆ; ‮ ȟȟ‮‮  - 

ʧʦʧʨʘʚʢʠ ʢ ʠʟʤʝʨʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ὢȟὣȟὤ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ i-ʡ 

ʦʧʦʨʥʦʡ ʪʦʯʢʠ.  

ɽʩʣʠ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʙʦʣʴʰʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ, ʪʦ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 

(1.3) ʷʚʣʷʝʪʩʷ ʧʝʨʝʦʧʨʝʜʝʣʸʥʥʦʡ ʠ ʝʸ ʨʝʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʤʝʪʦʜʫ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʩ ʦʮʝʥʢʦʡ ʩʨʝʜʥʝʡ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ (ʉʂʆ) 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʡ ʫʪʦʯʥʸʥʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʲʸʤʢʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ 

ʚʳʜʝʣʠʪʴ ʥʘ ʦʜʥʦʡ ʩʪʨʦʢʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʪʦʯʥʝʥʠʷ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ 
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ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʫʛʣʦʚʳʝ ʕɺʆ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʝʛʦ ʩʪʨʦʢ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʟʘʤʝʱʘʶʱʠʤʠ ʠʭ ʤʦʜʝʣʷʤʠ ʚ ʚʠʜʝ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʪ ʚʨʝʤʝʥʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ:  
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,                                                                  (1.4) 

ʛʜʝ ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠʥʦʤʦʚ.  

ʉ ʫʯʸʪʦʤ ʵʪʦʛʦ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ (1.3) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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ὤ ὤ
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ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʥʝʜʦʩʪʘʪʢʘ 

ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ (1.1), ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʩʢʘʥʝʨʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʆʕʉʉ ʩ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʦʡ ʠ ʥʘʢʦʧʣʝʥʠʝʤ (ɺɿʅ) ʟʘʨʷʜʦʚʳʭ 

ʧʘʢʝʪʦʚ (ɿʇ).  

ɺʦ-ʧʝʨʚʳʭ, ʠʟʚʝʩʪʥʳʝ ʤʦʜʝʣʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʆʕʉʉ ʩ ɺɿʅ ɿʇ: ʦʜʥʠ - ʩʧʝʮʠʬʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʪʨʠʮʘʤʠ ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʰʘʭʤʘʪʥʦʤ 

ʧʦʨʷʜʢʝ ʚ ʌʇ, ʜʨʫʛʠʝ - ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ 

ʂɸ ʚ ʧʨʦʮʝʩʩʝ ʩʲʸʤʢʠ, ʪʨʝʪʴʠ ï ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦ-

ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʂʂ ɼɿɿ ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ 

ʪ.ʧ. ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʫʯʸʪʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʫʛʣʦʚʳʭ ʕɺʆ ʩʥʠʤʢʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʫʛʣʦʚ, ʷʚʣʷʶʱʠʤʠʩʷ 

ʬʫʥʢʮʠʷʤʠ ʦʪ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʚʳʨʘʞʝʥʠʷ ʪʠʧʘ (1.4). ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ 

ʧʨʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ (1.5) ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚ 

ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʤʘʪʨʠʮʳ ʧʝʨʝʭʦʜʘ ʦʪ ʦʨʙʠʪʘʣʴʥʦʡ ʢ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʣʠʰʥʠʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʠʟʚʝʩʪʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ ʥʘ 
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ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. ʅʘ ʚʝʨʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʠʥʦʤʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʛʨʦʤʦʟʜʢʠʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʠ ʩʣʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ - 

ʩʠʥʪʝʟʘ ʪʘʢʠʭ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ. ɺʦ-ʪʨʝʪʴʠʭ, ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʨʦʛʠʭ ʤʦʜʝʣʝʡ (1.1) ʚ ʬʦʨʤʘʪʝ çʩʥʠʤʦʢ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʠʪʝʨʘʮʠʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʥʪʫʨʦʚ, ʘ ʠʤʝʥʥʦ, ʧʦ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʰʠʨʦʪʝ ʠ ʧʦ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʚʳʩʦʪʝ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʙʦʣʴʰʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ. ɺ-ʯʝʪʚʸʨʪʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʨʘʚʥʝʥʠʡ 

ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ (1.1) ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ ʥʘʙʣʶʜʝʥʠʷ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʦʠʩʢʘ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʥʘ ʩʥʠʤʢʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʠʭ 

ʥʘʣʠʯʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʪʨʫʜʦʸʤʢʦʩʪʴ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ.  

ʈʘʩʩʤʦʪʨʠʤ, ʥʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʪʝʨʘʮʠʦʥʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ (ʨʠʩʫʥʦʢ 

1.5). 
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ʈʠʩʫʥʦʢ 1.5 - ʋʯʸʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʚ ʦʙʨʘʪʥʦʡ ʩʭʝʤʝ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ 

ʇʫʩʪʴ ʛʝʦʧʨʠʚʷʟʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʦ ʙʦʨʪʦʚʳʤ ʠʟʤʝʨʝʥʠʷʤ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʘ ʎʄʈ ʟʘʜʘʥʘ ʚ ʢʘʢʦʡ-ʣʠʙʦ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʜʘʥʳ ʚ ʫʨʘʚʥʝʥʠʷʭ (1.1) ʚ ʷʚʥʦʤ ʚʠʜʝ, ʘʧʨʠʦʨʥʦ 

ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʝʢ 

ʩʥʠʤʢʘ ʠ ʟʥʘʯʝʥʠʷʤʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʚʳʩʦʪ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʚʠʜʘ (1.1) ʦʩʥʦʚʘʥʳ ʥʘ 

ʤʝʪʦʜʝ ʥʘʯʘʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʨʝʘʣʠʟʫʶʪ ʩʣʝʜʫʶ- 
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 ʱʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʭʝʤʫ:  
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                  (1.6)     

ʅʘ ʚʭʦʜ ʤʦʜʝʣʠ (1.1) ʧʦʩʪʫʧʘʝʪ ʥʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʚʳʩʦʪʳ Ὄ  = Ὄ̒  ̑ ʠ ʚʳʯʠʩʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪ )0(

ʉʈʉʈʉʈ
)Z,Y,(X . ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 

ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʚ ʬʦʨʤʘʪ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʠ ʚ ʚʠʜʝ 

ʧʣʦʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 
)0(*

),(
*

ʉʈʉʈ
YX ʠ ʥʦʨʤʘʣʴʥʦʡ ʚʳʩʦʪʳ Ὄ̒ ̑

ᶻ)(0) ʧʦʜʘʶʪʩʷ ʥʘ ʚʭʦʜ 

ʎʄʈ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʫʪʦʯʥʸʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʚʳʩʦʪʳ 

)1(H*
 ʢʦʪʦʨʦʝ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʚ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʚʳʩʦʪʫ 

)1(H  ʥʘ ʆɿʕ ʠ ʩʥʦʚʘ 

ʧʦʜʘʸʪʩʷ ʥʘ ʚʭʦʜ ʤʦʜʝʣʠ (1.1). ɺʳʭʦʜ ʠʟ ʮʠʢʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

.  Z;Y;X
Z

)(1)()(1)()(1)( D¢-D¢-D¢- *+**+**+* nnlnnn ZYX
YX                              (1.7) 

)1(H +*n
-

)(H n*
ЎὌ̅ ̏.̐                                                                                     (1.8) 

ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʆʉ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʠʪʝʨʘʮʠʦʥʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʎʄʈ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.6.  

H*ʩʨ

*X

*Y

*H

 

                                   ʘ.                                            ʙ.  

ʈʠʩʫʥʦʢ 1.6 - ʆʙʨʘʪʥʘʷ ʩʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ: 
ʘ) Ὄᶻ ̒̑ Ὄ

ᶻ; ʙ) Ὄᶻ̒̑ Ὄ
ᶻ 



36 

 

 

 

ʅʘ ʨʠʩʫʥʢʝ 1.6 ʚʠʨʪʫʘʣʴʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴ ʩʨʝʜʥʝʛʦ ʚʳʩʦʪʥʦʛʦ ʧʨʦʬʠʣʷ (ɺʇ) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʥʘʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʚʳʩʦʪʳ Ὄᶻ  = Ὄ̒ ̑
ᶻ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʥʘʯʝʥʠʶ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʚʳʩʦʪʳ Ὄ  = Ὄ̒ .̑ ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʠʪʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʪʨʫʜʥʦ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʘʧʨʠʦʨʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʠʩʪʠʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʥʦʨʤʘʣʴʥʦʡ ʚʳʩʦʪʳ Ὄᶻ ʠ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ H*ʩʨ. ɺ ʩʣʫʯʘʝ Ὄᶻ̒̑ Ὄ
ᶻ 

ʨʘʟʚʠʪʠʝ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʝʝʪ ʩʧʠʨʘʣʝʦʙʨʘʟʥʳʡ, ʘ ʧʨʠ Ὄᶻ̒̑ Ὄ
ᶻï 

ʩʪʫʧʝʥʯʘʪʳʡ ʚʠʜ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʛʨʘʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʝʤ ʩʭʦʜʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʜʝʣʝʥʥʦʡ ʢʨʘʩʥʳʤ 

ʮʚʝʪʦʤ, ʧʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʦʪ ʟʥʘʯʝʥʠʷ H*
ʩʨ, ʦʜʥʘʢʦ ʘʧʨʠʦʨʥʦ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʚʝʩʴʤʘ ʪʨʫʜʥʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʯʸʪʫ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: ʝʩʣʠ ʧʨʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ (1.1) ʧʦʣʦʞʠʪʴ H=0, ʪʦ 

ʤʦʞʥʦ ʧʨʷʤʳʤ, ʪ.ʝ. ʥʝʠʪʝʨʘʮʠʦʥʥʳʤ ʧʫʪʸʤ, ʚʳʯʠʩʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʧʣʦʩʢʦʩʪʴʶ ʤʝʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʘ ʟʘʪʝʤ ʥʘʡʪʠ ʜʣʠʥʫ ʦʪʨʝʟʢʘ 

ʃɺ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʝʸ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʠʩʪʠʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʶ ʠ ʵʪʦʡ ʧʣʦʩʢʦʩʪʴʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʨʝʰʘʪʴ ʩʠʩʪʝʤʫ 

ʫʨʘʚʥʝʥʠʡ (1.1) ʥʘ ʦʙʱʝʤ ʟʝʤʥʦʤ ʵʣʣʠʧʩʦʠʜʝ, ʧʦʣʫʯʠʚ ʩʚʦʙʦʜʫ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ 

ʜʘʣʴʥʝʡʰʝʛʦ ʫʯʸʪʘ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʯʥʦʩʪʠ 

ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʨʦʚʫʶ ʎʄʈ, ʣʠʙʦ 

ʎʄʈ ʚ ʟʘʜʘʥʥʦʡ ʧʨʦʝʢʮʠʠ, ʘ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʡ, ʝʩʣʠ ʧʦʟʚʦʣʷʝʪ ʭʘʨʘʢʪʝʨ 

ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ, ʩʜʝʣʘʪʴ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʙʝʟʳʪʝʨʘʮʠʦʥʥʳʤ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚ ʆʉ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʦʜʠʥʦʯʥʳʭ ʩʥʠʤʢʦʚ 

ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʫʨʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʫʯʸʪʦʤ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ ʬʦʨʤʘʪ çʩʥʠʤʦʢ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè ʚ ʚʠʜʝ 

ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʦʨʤʘʪʦʚ: çʩʥʠʤʦʢ - ʢʘʤʝʨʘè - çʢʘʤʝʨʘ-ʦʙʱʠʡ 

ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè - çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ - ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè ʠ ʠʩʢʘʪʴ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʠʭ ʬʦʨʤʘʪʘʭ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ- ʩʥʠʤʦʢè. 

ɸʥʘʣʠʟ ʠʟʚʝʩʪʥʦʡ ʣʠʪʝʨʘʪʫʨʳ [145-148,162-185] ʧʦʢʘʟʘʣ, ʯʪʦ ʤʦʜʝʣʠ ʚʠʜʘ 

(1.2), ʠʩʧʦʣʴʟʫʶʱʠʝ ʇʉ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʤ 

ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʜʚʫʭ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: ʫʪʦʯʥʝʥʠʷ ʧʨʠʙʣʠʞʸʥʥʦ ʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʧʦ 

ʦʧʦʨʥʳʤ ʪʦʯʢʘʤ ʤʝʩʪʥʦʩʪʠ ʠ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʧʦʣʠʥʦʤʦʚ ʧʦ ʙʦʨʪʦʚʳʤ ʠʟʤʝʨʝʥʠʷʤ.  ʇʝʨʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʇʉ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʬʦʨʤʘʪʝ çʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ-ʩʥʠʤʦʢè ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ k=ρȟὑ ʩʪʨʦʢʠ, ʩʦʜʝʨʞʘʱʝʡ ʵʪʠ ʧʠʢʩʝʣʠ, ʠ 

ʥʘʦʙʦʨʦʪ, ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʩʪʨʦʢ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʦʪ ʚʨʝʤʝʥʠ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʚʠʜʘ (1.2) ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʧʝʮʠʬʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʜʚʫʤʷ 

ʨʷʜʘʤʠ ʤʘʪʨʠʮ ʇɿʉ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʘʨʰʨʫʪ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʙʦʨʪʫ 

ʂɸ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʜʚʫʭ ʧʦʣʦʩ, ʘ ʝʜʠʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʥʘʟʝʤʥʳʭ ʧʫʥʢʪʘʭ ʧʨʠʸʤʘ ʠ ʦʙʨʘʙʦʪʢʠ ʚ ʚʠʜʝ ʝʜʠʥʳʭ ʩʦʩʪʘʚʥʳʭ ʩʪʨʦʢ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʚʨʝʤʝʥʝʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʠʢʩʝʣʦʚ [69-70,83,94,145]. ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʇʉ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʬʦʨʤʘʪʝ çʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ-ʩʥʠʤʦʢè ʩʚʷʟʘʥʘ ʩ 

ʠʪʝʨʘʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʚʳʯʠʩʣʝʥʠʷ ʚʨʝʤʝʥʠ t ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʯʝʢ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ (ʨʠʩʫʥʦʢ 1.7).  
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ʈʠʩʫʥʦʢ 1.7 - ʇʨʷʤʘʷ ʩʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ: 
 ’-ʥʦʤʝʨ ʠʪʝʨʘʮʠʠ 
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ʇʨʠ ʵʪʦʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ, ʢʘʢ ʧʨʘʚʠ- 

ʣʦ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʌʇʉ ʆʕʉʉ ʚ ʚʠʜʝ ʦʜʥʦʩʪʨʦʯʥʳʭ ʇɿʉ-ʣʠʥʝʝʢ ʠʣʠ ʢʘʜʨʦʚʳʭ 

ʤʘʪʨʠʮ ʇɿʉ, ʧʝʨʚʳʝ ʠʭ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʦʜʠʥʘʢʦʚʳʤ 

ʚʨʝʤʝʥʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʠʢʩʝʣʝʡ ʦʜʥʦʡ ʩʪʨʦʢʠ, ʘ ʚʦ ʚʪʦʨʦʤ -  ʚʩʝʭ ʧʠʢʩʝʣʝʡ 

ʩʥʠʤʢʘ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʚ ʆʕʉʉ ʩ ɺɿʅ ɿʇ ʜʘʪʯʠʢʠ ʇɿʉ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʨʷʜʘʭ 

ʤʘʪʨʠʮ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚ ʌʇ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʯʪʦ 

ʧʦʨʦʞʜʘʝʪ ʩʧʝʮʠʬʠʢʫ ʦʨʛʘʥʠʟʘʮʠʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʆʕʉʉ, 

ʧʦʩʢʦʣʴʢʫ ʘʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʘʪʯʠʢʘ ʇɿʉ ʢ ʪʦʤʫ ʠʣʠ 

ʠʥʦʤʫ ʨʷʜʫ ʤʘʪʨʠʮ ʇɿʉ, ʢʘʢ ʧʨʘʚʠʣʦ ʦʪʩʫʪʩʪʚʫʝʪ. ʊʨʝʪʴʷ ʦʩʦʙʝʥʥʦʩʪʴ ʇʉ 

ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʧʝʨʝʢʣʠʢʘʝʪʩʷ ʩ ʆʉ ʠ ʩʚʷʟʘʥʘ ʩ ʥʘʣʠʯʠʝʤ ʚ ʤʦʜʝʣʷʭ ʚʠʜʘ (1.2) 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʪʦʯʥʦʩʪʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʚ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠʭ ʫʪʦʯʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʆʉ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʤʝʩʪʥʦʩʪʠ.  

ʆʙʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʦʜʝʣʝʡ (1.1) ʠ (1.2) ʷʚʣʷʝʪʩʷ ʪʘʢ ʞʝ ʪʦ, ʯʪʦ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪ x, y ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʩʥʠʤʢʘ, ʘ 

ʢʦʦʨʜʠʥʘʪʳ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ 

ʘʙʩʮʠʩʩʳ x ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʌʇʉ ʆʕʉʉ ʠ 

ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʦ ʩ ʮʠʬʨʦʚʳʤ ʠʣʠ ʬʦʪʦʦʪʧʝʯʘʪʢʦʤ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʠ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʚʠʜʘ (1.1) 

ʠ (1.2) ʦʙʫʩʣʘʚʣʠʚʘʶʪ, ʚʦ-ʧʝʨʚʳʭ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʧʨʠ ʠʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʇʉ ʠ ʆʉ 

ʧʦʩʪʨʦʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʤʘʨʰʨʫʪʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʧʦʣʫʯʘʝʤʳʭ ʆʕʉʉ ʩ ɺɿʅ ɿʇ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʚ ʩʣʫʯʘʝ ʥʝʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʪʨʝʙʫʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʧʦʣʫʯʘʝʤʳʭ ʆʕʉʉ ʩ ɺɿʅ ɿʇ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʚʠʜʘ (1.1) - (1.4), ʧʦʠʩʢ 

ʥʦʚʳʭ ʬʦʨʤ ʤʦʜʝʣʝʡ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ ʘʚʪʦʥʦʤʥʦʛʦ 

ʫʪʦʯʥʝʥʠʷ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʙʦʪʘʭ [143-151], ʨʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʧʨʠʥʮʠʧʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʆʕʉʉ ʥʘ ʤʘʪʨʠʮʘʭ ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚ ʌʇ ʠ 

ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ. ɺʥʘʯʘʣʝ ʨʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʨʦʩʪʫʶ 

ʬʦʪʦʧʨʠʸʤʥʫʶ ʩʪʨʫʢʪʫʨʫ (ʌʇʉ) ʥʘ ʦʜʥʦʩʪʨʦʯʥʦʡ ʇɿʉ ïʣʠʥʝʡʢʝ, ʘ ʟʘʪʝʤ - ʥʘ 

ʣʠʥʝʡʢʘʭ ʤʘʪʨʠʮ ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʚʘ ʨʷʜʘ ʚ ʌʇ ʆʕʉʉ. 

1.3. ʉʲʸʤʦʯʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʆʕʉʉ: ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ, ʪʦʧʦʣʦʛʠʷ, 

ʨʝʞʠʤʳ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʲʸʤʢʠ 

ʇʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ ʠ ʪʦʧʦʣʦʛʠʷ ʌʇʉ. ɼʘʪʯʠʢʠ ʇɿʉ n=1,2,3éN, ʦʙʨʘʟʫ-

ʶʱʠʝ ʦʜʥʦʩʪʨʦʯʥʫʶ ʇɿʉ - ʣʠʥʝʡʢʫ, ʠʤʝʶʪ ʨʘʟʤʝʨʳ Ўὰ Ўὰ, ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚ  ʚʠʜʝ ʦʜʥʦʡ ʩʪʨʦʢʠ ʚʜʦʣʴ ʵʢʩʧʦʥʠʨʫʶʱʝʡ ʱʝʣʠ (ʕʑ) ʚ ʌʇ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘ-

ʪʫʨʳ (ʨʠʩʫʥʦʢ 1.8, ʘ).  

ʉʪʦʣʙʮr 

ʤʘʪʨʠʮ ʇɿʉ 

(1,é,ʄ)
ɚ=1

ɚ=2

ɚ=ȿ
ʕʢʩʧʦʥʠʨʫʁ ʘɦ̫ 

ʝɦʣɹ

1 ʄ

ʄ1

2
L=l

 

Nn=

2
Nn=

1=n

XlD

YlD

Vʂɸ

ʀɿV

dʑ  

ʕʢʩʧʦʥʠʨʫʁ ʘɦ̫ 

ʝɦʣɹ

Vʂɸ 

 
ʀɿV

dʑ

ʄʘʪʨʠʮr ʇɿʉ

L=1,l

ʘ.
ʙ.

ʈʠʩʫʥʦʢ 1.8 - ʊʦʧʦʣʦʛʠʷ ʌʇʉ ʥʘ ʇɿʉ: 
ʘ - ʇɿʉ-ʣʠʥʝʡʢʘ; ʙ - ʤʘʪʨʠʮʳ ʇɿʉ ʩ ɺɿʅ 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʪʯʠʢʠ ὴȟά ȿὴ ρȟὖȠά ρȟὓ  ʦʙʨʘʟʫʶʪ ʤʘʪʨʠʯ-

ʥʫʶ ʌʇʉ, ʚ ʢʦʪʦʨʦʡ ʤʘʪʨʠʮʳ ʇɿʉ (ʩʤ. ʨʠʩʫʥʦʢ 1.8, ʙ) ʩ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ 

‗ ρȟɤ ʨʘʟʤʝʱʘʶʪʩʷ ʚʥʫʪʨʠ ʕʑ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʧʨʠʯʸʤ ʥʫʤʝʨʘʮʠʷ 
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ʥʘʯʠʥʘʝʪʩʷ ʩ ʣʝʚʦʛʦ ʢʨʘʷ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʸʪʘ ʂɸ). 

ɺ ʪʝʦʨʠʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʠʟʦʙʨʘʞʝʥʠʡ [143-144] ʜʘʪʯʠʢʠ 

ʇɿʉ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʪʠʥʳ ʦʩʚʝʱʸʥʥʦʩʪʠ   

Ὁὸ ʚ ʟʘʨʷʜʦʚʳʝ ʧʘʢʝʪʳ ὖὸ ʠ ʟʘʪʝʤ ʚ ʮʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʷ  Dkn ʧʦ ʩʣʝʜʫʶ- 

ʱʝʡ ʩʭʝʤʝ: 

            В В Ὁὲȟὸ̓ ­В В ὖ̓ ὲȟὸᴼВ В Ὀ̓ .                   (1.9) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʩʭʝʤʦʡ (1.9) ʢʘʨʪʠʥʘ ʦʩʚʝʱʸʥʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦ ʪʨʘʥʩ-

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʟʘʨʷʜʦʚʳʡ ʨʝʣʴʝʬ (ʨʠʩʫʥʦʢ 1.9, ʘ), ʢʦʪʦʨʳʡ ʚ 

ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ †̓ȟς†̓ȟσ†̓ȟȣ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʮʠʬʨʦʚʳʭ ʠʤʧʫʣʴʩʦʚ, ʢʦʪʦʨʳʝ ʥʘ ʟʝʤʣʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʮʠʬʨʦʚʦʝ ʠʟʦʙ-

ʨʘʞʝʥʠʝ.  
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ʈʠʩʫʥʦʢ 1.9 -  ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʘʪʯʠʢʘʤʠ ʇɿʉ: 
ʘ-ʮʠʬʨʦʚʘʷ ʩʭʝʤʘ; ʙ-ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ 

 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʘʪʯʠʢʠ ʇɿʉ-ʣʠʥʝʡʢʠ ʩʠʥʭʨʦʥʥʦ ʦʧʨʘʰʠʚʘʶʪʩʷ ʩ ʪʘʢʪʦ- 

ʚʦʡ ʯʘʩʪʦʪʦʡ 
ʊ

/1 t ʠ ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʥʠʭ ʢ ʵʪʠʤ ʤʦʤʝʥʪʘʤ ʚʨʝʤʝʥʠ ʟʘʨʷʜʦʚʳʝ 

ʧʘʢʝʪʳ ʩʯʠʪʳʚʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʚʩʝʭ N ɻ ʣʝʤʝʥʪʦʚ ʇɿʉ- ʣʠʥʝʡʢʠ ʠ ʟʘʧʠʩ-r 

ʚʘʶʪʩʷ ʚ ʙʦʨʪʦʚʦʤ ʟʘʧʦʤʠʥʘʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ (ɹɿʋ) ʚ ʚʠʜʝ N ʬʘʡʣʦʚ ʮʠʬʨʦʚʳʭ 

ʩʠʛʥʘʣʦʚ, ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʦʧʪʠʯʝʩʢʦʡ  ʧʣʦʪʥʦʩʪʠ n)k,( D  ʫʧʘʚʰʝʛʦ ʥʘ ʥʠʭ ʩʚʝʪʦ- 
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ʚʦʛʦ ʧʦʪʦʢʘ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʬʦʪʦʤʝʪʨʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

 { }n)](k, D[0,d ;N1,n ;,1|d
kn

Í== Kk  ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʛʜʝ k ï ʧʦʨʷʜʢʦʚʳʡ 

ʥʦʤʝʨ ʩʪʨʦʢʠ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ.   

ɿʘʤʝʥʠʤ ʮʠʬʨʦʚʫʶ ʩʭʝʤʫ (1.9) ʥʘʢʦʧʣʝʥʠʷ ʠ ʩʯʠʪʳʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝ- 

ʪʦʚ ʩʣʝʜʫʶʱʝʡ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʩʭʝʤʦʡ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝ - 

ʨʠʟʫʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʢʘʨʪʠʥʳ ʦʩʚʝʱʸʥʥʦʩʪʠ (ʩʤ. ʨʠʩʫʥʦʢ 1.9, ʙ) ʦʪ 

ʣʝʚʦʛʦ ʜʦ ʧʨʘʚʦʛʦ ʢʨʘʷ ʇɿʉ-ʣʠʥʝʡʢʠ ʩ ʦʜʠʥʘʢʦʚʦʡ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʇɿʉ ʩʢʦ-

ʨʦʩʪʴʶ ʀɿV : 

В В Ὁὲȟὸ̓ ᴼ )Vn,k,( D ʀɿ
ᴼ В В Ὀ̓ .                                     (1.10) 

ʊʘʢʦʡ ʧʦʜʭʦʜ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ [145-146], ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʪʨʸʭʤʝʨʥʦʛʦ ʧʦʪʦʢʘ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʩʦ ʩʣʦʞʥʦʡ ʢʦʥʬʠ-

ʛʫʨʘʮʠʝʡ ʢ ʝʛʦ ʦʧʠʩʘʥʠʶ ʚ ʚʠʜʝ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʧʘʜʘʶʱʝʡ ʧʦʜ ʧʨʠʚʳʯ-

ʥʦʝ ʚ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʜʦʧʫʩʢʘʶʱʝʡ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦ ʚʨʝʤʝʥʥʦʤ ʘʩ-

ʧʝʢʪʝ ʩʭʝʤʘ (1.10) ʬʠʢʩʠʨʫʝʪ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʩʪʨʦʢ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ -  ʧʦʣʦʞʝʥʠʝ ʣʫʯʝʡ 

ʉʇʃ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʚ ʵʪʠ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʊʦʛʜʘ ʧʦʜ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʠʥ-

ʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʭʦʜʘ ʢʘʨʪʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʪ ʣʝʚʦʛʦ ʜʦ ʧʨʘʚʦʛʦ 

ʢʨʘʷ ʇɿʉ-ʣʠʥʝʡʢʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ Vʀɿ. ʕʪʦʪ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʢʘʢ ʧʦ-

ʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ [147-149], ʨʘʚʝʥ ʪʘʢʪʦʚʦʤʫ ʚʨʝʤʝʥʠ ʦʧʨʦʩʘ ʜʘʪʯʠʢʦʚ ʇɿʉ-ʣʠ-

ʥʝʡʢʠ  

ʀɿʪ
V

x
lD

=t .                                                                                                    (1.11) 

ʊʦʛʜʘ ʬʦʨʤʫʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ †k ʬʦʨʤʠʨʦʚʘʥʠʷ k-ʡ 

ʩʪʨʦʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʇɿʉ-ʣʠʥʝʡʢʦʡ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ [146]: 

ʀɿʪ
V

x

k

l
kk
D

=Ö= tt .                                                                                     (1.12) 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (1.11) ï (1.12) ʣʶʙʘʷ ʪʦʯʢʘ ʜʘʪʯʠʢʘ ʇɿʉ 
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ʠʤʝʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʣʦʛʠʯʥʦ ʧʨʠʚʷ- 

ʟʘʪʴ ʧʦʣʦʞʝʥʠʝ ʉʇʃ ʚ ʌʇ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ † ʬʦʨ- 

ʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʮʝʥʪʨʘʤ ʜʘʪʯʠʢʦʚ ʇɿʉ-ʣʠʥʝʡʢʠ. ʊʦʛʜʘ ʚʩʝ 

ʵʣʝʤʝʥʪʳ ʚ ʇɿʉ-ʣʠʥʝʡʢʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʩʲʸʤʢʠ ʙʫʜʫʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʫʶ ʢʦʦʨ- 

ʜʠʥʘʪʫ ʩʚʦʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘ- 

ʨʘʪʫʨʳ ʥʘ ʦʩʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʇɿʉ-ʣʠʥʝʡʢʝ.  

ɺ ʌʇʉ ʥʘ ʤʘʪʨʠʮʘʭ ʇɿʉ ʩ ɺɿʅ ʚ ʦʪʣʠʯʠʝ ʦʪ ʇɿʉ-ʣʠʥʝʡʢʠ ʨʝʛʠʩʪʨʘʮʠʷ 

ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʤʷ ʨʘʟʥʝʩʝʥʥʳʤʠ ʜʨʫʛ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʜʨʫʛʘ ʨʷʜʘʤʠ ʤʘʪʨʠʮ ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚʜʦʣʴ 

ʵʢʩʧʦʥʠʨʫʶʱʝʡ ʱʝʣʠ (ʩʤ.ʨʠʩʫʥʦʢ 1.8, ʙ). ʈʘʩʩʤʦʪʨʠʤ ʩʫʪʴ ʨʝʞʠʤʘ ɺɿʅ ɿʇ ʥʘ 

ʧʨʠʤʝʨʝ ʤʘʪʨʠʮʳ ʇɿʉ ʦʜʥʦʛʦ ʠʟ ʨʷʜʦʚ (ʨʠʩʫʥʦʢ 1.10), ʠʤʝʷ ʚʚʠʜʫ, ʯʪʦ ʚ ʦʩʪʘʣʴ-

ʥʳʭ ʤʘʪʨʠʮʘʭ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʘʥʘʣʦʛʠʯʥʦ ʠ ʩʠʥʭʨʦʥʥʦ [146].  
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ʈʠʩʫʥʦʢ 1.10 - ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʨʝʞʠʤʘ ɺɿʅ ɿʇ: 

ʘ ïʜʨʝʡʬ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʉʇʃ ʚ ʌʇ; ʙ ï ʮʠʢʣ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ 

 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t0 ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʩʲʸʤʢʠ (t0, t0+ ʊt) ʚ ʧʝʨʚʦʤ ʮʠʢʣʝ ɺɿʅ ɿʇ ʩʠʥʭʨʦʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʜʚʘ ʧʨʦʮʝʩʩʘ 

(ʩʤ. ʨʠʩʫʥʦʢ 1.10, ʘ), ʢʦʪʦʨʳʝ ʥʘʟʦʚʸʤ ʜʨʝʡʬʦʤ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʉʇʃ. ɺ 

ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʧʨʦʮʝʩʩʘ (I), ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʵʣʝʤʝʥʪʘʭ ʤʘʪʨʠʮ ʇɿʉ ʩ ʧʦʨʷʜʢʦ-

ʚʳʤʠ ʥʦʤʝʨʘʤʠ ʚ ʩʪʦʣʙʮʘʭ 1-M1,m= , ʟʘʨʷʜʦʚʳʝ ʧʘʢʝʪʳ ʩʦ ʩʢʦʨʦʩʪʴʶ ʀɿV ʧʝ- 
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ʨʝʤʝʱʘʶʪ ʚ ʩʣʝʜʫʶʱʠʝ ʟʘ ʥʠʤʠ ʚ ʩʪʨʦʢʝ ʵʣʝʤʝʥʪʳ ʇɿʉ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠʚʦʜʠʪ 

 ʢ ʜʨʝʡʬʫ ʉʇʃ ʚ ʌʇ ʆʕʉʉ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʵʪʦʤʫ ʚʦ ʚʩʝʭ ʩʪʨʦʢʘʭ ʚ ʵʣʝʤʝʥʪʘʭ ʇɿʉ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ 

ʩ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ ʄ ʧʨʦʪʝʢʘʝʪ ʚʪʦʨʦʡ ʧʨʦʮʝʩʩ (II), ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ 

ʩʯʠʪʳʚʘʥʠʝ ʩ ʥʠʭ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʙʦʨʪʦʚʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

(ɹɿʋ) ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʠʟʦʙʨʘʞʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʚ ʢʘʞʜʦʤ ʪʘʢʪʝ ʧʝʨ-

ʚʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʮʠʢʣʦʚ ɺɿʅ ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ çʩʚʦʙʦʜʥʳʝè ʤʝʩʪʘ ʢʘʢ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʢʦʧʣʝʥʥʳʭ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʠʟ ʄ-1 ʚ ʄ ï ʵʣʝʤʝʥʪʳ, ʪʘʢ ʠ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʣʝʤʝʥʪʘʭ ʩʪʦʣʙʮʦʚ m=1 ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʦʪ ʥʦʚʳʭ ʫʯʘʩʪʢʦʚ 

ʤʝʩʪʥʦʩʪʠ.  ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʦʚʸʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʉʇʃ.  

ʅʘ ʨʠʩʫʥʢʘʭ 1.10, ʘ, ʙ  ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʪʘʢʪʝ (t0, t0+ ʊt)  ʧʝʨʚʦʛʦ 

ʮʠʢʣʘ ʩʠʥʭʨʦʥʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʦʧʠʩʳʚʘʝʪʩʷ ʩʭʝʤʦʡ 

­­-­­      ʄ;1   ;.....  ; 32     ;21 ʄʄ  ɹɿʋ­{1-(ʄ)}, ʚʦ ʚʪʦʨʦʤ ʪʘʢʪʝ ï ʩʭʝʤʦʡ  

(t0+ ʊt,t0+2†̓): ­-­-­ 12   ....;   ;32 ʄʄ ɹɿʋ­{2-(ʄ,ʄ-1) }, ʘ ʚ ʧʦʩʣʝʜ-

ʥʝʤ ʪʘʢʪʝ ï ʩʭʝʤʦʡ (t0+ ὓ ρ†̓,t0+ὓ†̓): ­1 ɹɿʋ{M-(ʄ,ʄ-1,ʄ-2,.. é2,1)}, 

ʛʜʝ ʚ ʬʠʛʫʨʥʳʭ ʩʢʦʙʢʘʭ ʚʥʘʯʘʣʝ ʦʙʦʟʥʘʯʝʥ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ρȟςȟσȟȣȟὓ ʩʬʦʨ-

ʤʠʨʦʚʘʥʥʦʡ ʚ ʜʘʥʥʦʤ ʪʘʢʪʝ ʩʪʨʦʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʯʝʨʝʟ ʜʝʬʠʩ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙ-

ʢʘʭ - ʥʦʤʝʨʘ ʵʣʝʤʝʥʪʦʚ ʇɿʉ ʚ ʩʪʦʣʙʮʘʭ m=1,2,é,M, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʠ ʠ ʥʘʢʦʧʣʝʥʠʠ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʜʣʷ ʵʪʦʡ ʩʪʨʦʢʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʨʝʞʠʤʝ 

ɺɿʅ ʟʘʨʷʜʦʚʳʝ ʧʘʢʝʪʳ ʩʦʚʝʨʰʘʶʪ ʜʚʠʞʝʥʠʝ ʩʪʨʦʛʦ ʧʦ ʩʪʨʦʢʘʤ ʤʘʪʨʠʮ ʇɿʉ, ʘ 

ʵʣʝʤʝʥʪʳ ʉʇʃ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʞʜʦʤʫ ʟʘʨʷʜʦʚʦʤʫ ʧʘʢʝʪʫ, ʦʪʩʣʝʞʠʚʘʶʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʪʦʯʢʫ ʤʝʩʪʥʦʩʪʠ ʈ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʄ-

ʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ.  

ʌʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ. ʇʨʦ-

ʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʦʜʥʦʩʪʨʦʯ-

ʥʦʡ ʇɿʉ-ʣʠʥʝʡʢʦʡ ʠ ʤʘʪʨʠʮʘʤʠ ʇɿʉ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʝ ʬʦ-

ʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʌʇ ʆʕʉʉ [145]. 
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 ʇʝʨʚʘʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʩʪʨʦʢ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʪʘʢʪʦʚ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ (ʩʤ. 

ʨʠʩʫʥʦʢ 1.8, ʙ) ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʢʦʪʦ- 

ʨʦʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1.12). ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʵʪʠ 

ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ ʚ ʛʝʦʮʝʥʪʨʠʯʝ-

ʩʢʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʦʨʠʝʥʪʘʮʠʶ ʉʇʃ ʚ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨ-

ʜʠʥʘʪ ʂɸ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʨʘʢʪʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʦʨʜʠʥʘʪ ʠ ʫʛʣʦʚ ʢʘʢ ʣʠʥʝʡ-

ʥʳʝ ʠ ʫʛʣʦʚʳʝ ʕɺʆ ʩʪʨʦʢ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʨʝʪʴʷ ʦʩʦʙʝʥʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʷʝʪ ʩʦʩʪʘʚ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʆʕʉʉ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʭ ʝʸ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢ ʢʦʪʦʨʳʤ ʙʫʜʝʤ ʦʪʥʦʩʠʪʴ ʧʦʣʦʞʝʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʵʣʝʤʝʥʪʦʚ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮ ʇɿʉ ʯʸʪʥʦʛʦ ʠ 

ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ ʥʘ ʪʦʡ ʦʩʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ, ʢʦʪʦʨʘʷ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʘ ʤʘʪʨʠʮʘʤ ʇɿʉ. ʕʪʠ ʢʦʦʨʜʠʥʘʪʳ ʬʠʢʩʠʨʫʶʪ ʧʦʣʦʞʝʥʠʝ ʉʇʃ ʚ ʌʇ ʚ ʧʦ-

ʩʣʝʜʥʝʡ ʬʘʟʝ ʮʠʢʣʘ ɺɿʅ ʧʝʨʝʜ ʩʯʠʪʳʚʘʥʠʝʤ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʩʯʠʪʳʚʘʶʱʠʡ 

ʨʝʛʠʩʪʨ (ʉʈ) ʙʦʨʪʦʚʦʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ɹɿʋ), ʪ.ʝ. ʚ ʤʦʤʝʥʪʳ ʚʨʝ-

ʤʝʥʠ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʨʦʢ. ʏʝʪʚʸʨʪʘʷ ʦʩʦʙʝʥ-

ʥʦʩʪʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʲʸʤʢʠ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʢ ʢʦʪʦʨʳʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦ-

ʪʘʭ [149-151], ʦʪʥʦʩʠʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦ ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ὠ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ (ʉɼʀ) ʠ ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ ʧʦʧʝʨʝʯʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ὠ ʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʌʇʉ. ʕʪʠ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʚ ʠʟʚʝʩʪʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʦ-

ʩʷʪ ʥʘʟʚʘʥʠʝ ʫʩʣʦʚʠʡ ʦʪʩʫʪʩʪʚʠʷ ʩʜʚʠʛʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʤ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʆʕʉʉ ʩ 

ɺɿʅ ɿʇ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦ-

ʝʥʠʷ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʦ ʠ ʪʦʧʦʣʦʛʠʶ ʤʘʪʨʠʮ ʇɿʉ ʚ ʌʇ ʆʕʉʉ, ʩʧʝʮʠ-

ʬʠʢʫ ʩʲʸʤʢʠ ʜʚʫʤʷ ʨʷʜʘʤʠ ʤʘʪʨʠʮ ʇɿʉ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʩʰʠʚʢʠ ʜʚʫʭ ʧʦʣʦʩ ʠʟʦʙ-

ʨʘʞʝʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʠʟʦʙʨʘʞʝ- 
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ʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʚʠʞʝʥʠʝʤ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʨʝʞʠʤʝ ɺɿʅ ʧʦ ʌʇʉ ʩʲʸʤʦʯ- 

ʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʟʘʢʦʥʳ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ, ʟʘʚʠ- 

ʩʷʱʠʝ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʝʞʠʤʘ ʩʲʸʤʢʠ, ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʫʛʣʦʚʳʭ ʧʘ - 

ʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ, ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʙʦʨʪʦʚʳʭ ʠʟ- 

ʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʠʜ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʨʝʞʠʤʘ ʩʲʸʤʢʠ. ʋʯʠʪʳʚʘʷ 

ʠʟʣʦʞʝʥʥʦʝ, ʨʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʞʠʤʳ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ 

ʩʲʸʤʢʠ. 

ʈʝʞʠʤʳ ʩʲʸʤʢʠ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʸʤ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʶ ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ ʆʕʉʉ ʧʦ ʪʨʸʤ ʢʨʠʪʝʨʠʷʤ: ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʥʦʩʘ 

ʮʝʥʪʨʘʣʴʥʦʡ ʃɺ (ʎʃɺ) ʚ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ, ʧʣʦʱʘʜʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʘʟʠʤʫʪʫ ʩʲʸʤʢʠ 

[145].  

ʇʦ ʧʝʨʚʦʤʫ ʢʨʠʪʝʨʠʶ ʙʫʜʝʤ ʨʘʟʣʠʯʘʪʴ ʆʕʉʉ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʢʫʨʩʦʤ 

ʩʲʸʤʢʠ (ʇʈʉ) ʠ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʩʢʘʥʠʨʦʚʘʥʠʝʤ (ʇʛʉ). ɼʣʷ ʆʕʉʉ ʩ ʇʈʉ ʭʘʨʘʢ-

ʪʝʨʥʳ, ʚʦ-ʧʝʨʚʳʭ, ʧʦʩʪʦʷʥʥʘʷ ʫʛʣʦʚʘʷ ʦʨʠʝʥʪʘʮʠʷ ʎʃɺ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʝʡ 

ʉʇʃ, ʚʦ-ʚʪʦʨʳʭ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʕʑ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʣʸʪʘ ʂɸ 

ʥʘ ʚʩʸ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʉʇʃ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʫʛʣʫ ʢʨʝʥʘ ʂɸ. ɺ ʨʝʞʠʤʝ ʩ ʇʈʉ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʆʕʉʉ ʥʘ 

ʇɿʉ-ʣʠʥʝʡʢʝ, ʧʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʦʣʸʪʘ ʂɸ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʝʛʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ï ʧʦʩʪʨʦʯʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʩʦʡ ʟʘʭʚʘʪʘ. ɺ ʆʕʉʉ ʩ ʇʛʉ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʉʇʃ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʧʦ ʦʜʥʦʡ, 

ʜʚʫʤ ʠʣʠ ʧʦ ʚʩʝʤ ʪʨʸʤ ʦʩʷʤ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʚ ʠʥʝʨʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ, ʧʨʠʯʸʤ ʎʃɺ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʚʳ-

ʥʝʩʝʥʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʚʧʝʨʸʜ ʠʣʠ ʥʘʟʘʜ, ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʪʨʘʩʩʳ ʂɸ, ʘ ʩʘʤ ʂɸ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʸʨʥʫʪ ʧʦ ʫʛʣʫ ʨʳʩʢʘʥʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʕʑ ʚ ʧʨʦʮʝʩʩʝ ʩʲʸʤʢʠ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦʜ ʧʨʦʠʟʚʦʣʴʥʳʤ ʫʛʣʦʤ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʪʨʘʩʩʳ ʂɸ, ʘ ʩʣʝʜ ʎʃɺ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʣʦʞʝʥ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ. ʇʦ ʚʪʦʨʦʤʫ ʢʨʠʪʝʨʠʶ ʙʫʜʝʤ ʨʘʟʣʠʯʘʪʴ ʦʙʲʝʢʪʦʚʳʝ, 

ʤʘʨʰʨʫʪʥʳʝ ʠ ʧʣʦʱʘʜʥʳʝ ʨʝʞʠʤʳ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ. ɺ ʦʙʲʝʢʪʦʚʳʭ (ʢʘʜʨʦʚʳʭ) 
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ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ (ʨʠʩʫʥʦʢ 1.11, ʘ) ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘ-

ʨʘʪʫʨʳ ʜʦ ʜʝʩʷʪʠ ʩʝʢʫʥʜ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʙʲʝʢʪ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʨʫʞʘʶʱʝʡ 

ʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʨʘʟʤʝʨʘʤʠ ʩʮʝʥʳ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʤʝʨʦʤ 

ς υ ὒ̚, ʢʤ, ʛʜʝ ὒ̚  - ʜʣʠʥʘ ʕʑ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʪʨʘʩʩʝ ʂɸ.  

ʎʃɺ

ʎʃɺ
ʎʃɺ1

ʂɸʂɸ

ʂɸ

ʎʃɺ2

ʘ) ʙ) ʚ)

 

ʈʠʩʫʥʦʢ 1.11 - ʈʝʞʠʤʳ ʩʲʸʤʢʠ ʆʕʉʉ: 
ʘ - ʦʙʲʝʢʪʦʚʳʡ; ʙ - ʤʘʨʰʨʫʪʥʳʡ; ʚ ï ʧʣʦʱʘʜʥʦʡ 

 

ɺ ʤʘʨʰʨʫʪʥʦʤ ʨʝʞʠʤʝ ʩʲʸʤʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 1.11, ʙ) ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚʢʣʶ-

ʯʝʥʠʷ ʜʝʩʷʪʢʠ-ʩʦʪʥʠ ʩʝʢʫʥʜ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ ʫʟʢʦʛʦ, ʚ ʧʨʝʜʝʣʘʭ ʧʦ-

ʣʦʩʳ ʟʘʭʚʘʪʘ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʪʷʞʸʥʥʦʛʦ ʦʙʲʝʢʪʘ 

ʥʘʙʣʶʜʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʲʸʤʢʘ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚ ʤʦʨʩʢʦʤ 

ʧʦʨʪʫ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʟʝʤʥʦʡ ʠ ʚʦʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʇʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʨʝʛʠ-

ʩʪʨʠʨʫʝʤʦʡ ʩʮʝʥʳ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ὒ̚ ρππςππὒ̚, ʢʤ, ʛʜʝ ʑ
L - ʜʣʠʥʘ 

ʕʑ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʜ ʟʘʜʘʥʥʳʤ ʫʛʣʦʤ  ʢ  ʪʨʘʩʩʝ ʂɸ.  ʇʣʦʱʘʜʥʦʡ ʨʝʞʠʤ ʩʢʘ-

ʥʝʨʥʦʡ ʩʲʸʤʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 1.11, ʚ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʢʨʳʚʘʶ-

ʱʠʭʩʷ ʤʘʨʰʨʫʪʦʚ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʚʠʪʢʝ ʚʢʣʶʯʝʥʠʷ ʆʕʉ ʩ ʇʛʉ 

ʩ ʩʫʤʤʘʨʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʥʝʩʢʦʣʴʢʦ ʤʠ-

ʥʫʪ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʤʘʨʰʨʫʪ ʚ ʨʘʤʢʘʭ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ ʩʲʸʤʢʠ ʦʙ-

ʨʘʟʫʝʪʩʷ ʧʫʪʸʤ ʧʝʨʝʥʘʮʝʣʠʚʘʥʠʷ ʎʃɺ ʧʦ ʫʛʣʘʤ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʘ 

ʨʘʟʤʝʨ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʧʣʦʱʘʜʥʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʦʜʥʦʤ 

ʧʨʦʣʸʪʝ ʂɸ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 3 600 ʢʚ. ʢʤ. ʇʦ ʪʨʝʪʴʝʤʫ ʢʨʠʪʝʨʠʶ ʙʫʜʝʤ ʫʯʠʪʳ-

ʚʘʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʷʚʣʝ-

ʥʠʝʤ ʆʕʉʉ ʩ ʇʛʉ ʃɺ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʥʘʨʷʜʫ ʩ ʦʙʲʝʢʪʦʚʳʤʠ ʨʝʞʠʤʘʤʠ 
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ʩʲʸʤʢʠ ʠ ʦʪʢʣʦʥʝʥʠʝʤ ʎʃɺ ʪʦʣʴʢʦ ʧʦ ʫʛʣʫ ʢʨʝʥʘ ʂɸ (ʨʠʩʫʥʦʢ 1.12, ʘ) ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʦʚʳʝ ʤʘʨʰʨʫʪʥʳʝ ʨʝʞʠʤʳ ʩʲʸʤʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤ (ʨʠʩʫʥʦʢ 1.12, ʙ) ʠ 

ʠʟʤʝʥʷʶʱʠʤʩʷ (ʨʠʩʫʥʦʢ 1.12, ʚ) ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩ ʇʈʉ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʜʚʘ 

ʨʝʞʠʤʘ ʦʙʲʝʢʪʦʚʦʡ ʩʲʸʤʢʠ, ʘ ʠʤʝʥʥʦ, ʚ ʥʘʜʠʨ ʠ ʩ ʦʪʚʦʨʦʪʦʤ ʎʃɺ ʧʦ ʫʛʣʫ ʢʨʝʥʘ 

 ʂɸ. 

ʎʃɺ

ʎʃɺ
ʂɸ ʂɸ

ʂɸ

ʘ) ʙ) ʚ)

ʎʃɺ

                          

ʈʠʩʫʥʦʢ 1.12 - ʈʝʞʠʤʳ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.12, ʧʦʷʚʣʝʥʠʝ ʆʕʉʉ ʩ ʇʛʉ ʃɺ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝ-

ʥʠʣʦ ʩʪʨʘʪʝʛʠʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʝʪʦʜʳ ʩʲʸʤʢʠ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʷ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʆʕʉʉ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʟʘʢʣʘʜʢʠ ʥʘ ʙʦʨʪ ʂɸ ʧʘʨʘʤʝʪʨʦʚ ʥʦʚʳʭ ʨʝʞʠ-

ʤʦʚ ʩʲʸʤʢʠ ʪʨʝʙʫʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʤ ʩʦʩʪʘʚʦʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʬʦʪʦʛʨʘʤ-

ʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ 

ʥʠʞʝ ʚ ʛʣʘʚʝ 3, ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʩʩʳ ʂɸ ʚ ʨʝʞʠʤʝ ʩʲʸʤʢʠ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ 

ʘʟʠʤʫʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ 

ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʎʃɺ (ʃɺ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʮʝʥʪʨ ʌʇʉ) ʩ ʦʙʱʠʤ ʟʝʤʥʳʤ 

ʵʣʣʠʧʩʦʠʜʦʤ, ʠʣʠ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʠ ʘʟʠʤʫʪ ʩʲʸʤʢʠ. 

ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʞʠʤʘ ʩʲʸʤʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʫʞʝ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʚʩʝʡ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʘ ʎʃɺ ʆʕʉʉ ʥʘ ʦʙʱʝʤ ʟʝʤʥʦʤ 

ʵʣʣʠʧʩʦʠʜʝ.  

ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʠ- 
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ʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʦʩʦʙʝʥ - 

ʥʦʩʪʠ ʇʉ ʠ ʆʉ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʆʕʉʉ 

 ʩ ɺɿʅ ɿʇ, ʨʘʩʩʤʦʪʨʠʤ ʚʠʜʳ, ʬʠʟʠʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ ʠ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʙʦʨ- 

ʪʦʚʳʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ.  

1.4.  ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʆʕʉʉ 

ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʆʕʉʉ ʩ 

ɺɿʅ ɿʇ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʨʠ ʚʠʜʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʦʪʩʯʸʪʘ [145]. 

ʇʝʨʚʳʡ ʚʠʜ ʩʚʷʟʘʥ ʩ ʮʠʬʨʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʚʪʦʨʦʡ - ʩ ʌʇʉ ʩʲʸʤʦʯʥʦʡ 

ʢʘʤʝʨʳ, ʘ ʪʨʝʪʠʡ - ʩ ʝʸ ʌʇ. ɺʟʘʠʤʦʩʚʷʟʴ ʵʪʠʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʝʨʝʭʦʜ ʦʪ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʚ ʢʦʪʦʨʦʤ 

ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʩʪʨʦʢ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʦʪ ʚʨʝʤʝʥʠ, ʢ 

ʢʦʦʨʜʠʥʘʪʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʌʇ ʩʲʸʤʦʯʥʦʡ ʢʘʤʝʨʳ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʳʡ ʜʘʪʯʠʢ 

ʇɿʉ ʠʤʝʝʪ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʲʸʤʢʠ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʣʦʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ὼȟώ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʷ ʝʜʠʥʠʯʥʳʭ ʚʝʢʪʦʨʦʚ ʢʘʞʜʦʡ 

ʃɺ ʠ ʉʇʃ ʚ ʮʝʣʦʤ. ʈʘʩʩʤʦʪʨʠʤ ʥʘʟʥʘʯʝʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʣʝʞʘʱʠʝ ʚ 

ʦʩʥʦʚʝ ʟʘʜʘʥʠʷ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʩʲʡʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʚ ʯʘʩʪʠ ʚʳʙʦʨʘ ʥʘʯʘʣʘ 

ʩʠʩʪʝʤ ʦʪʩʯʸʪʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʝʡ.  

ʎʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʙʦʨʪʫ 

ʂɸ ʚ ʚʠʜʝ ʮʠʬʨʦʚʳʭ ʬʘʡʣʦʚ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʧʦ ʩʪʨʦʢʘʤ ʠ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʯʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ { }n)](k, D[0,d ;N1, ;,1|d
kn

Í== nKk . ʉʦʦʪʚʝʪ-

ʩʪʚʫʶʱʘʷ ʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ (ʨʠ-

ʩʫʥʦʢ 1.13) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʤʘʪʨʠʮʫ ʧʠʢʩʝʣʝʡ.  

n

k

Nn=

Kk=1=k

1=n

I

 

ʈʠʩʫʥʦʢ 1.13 - ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ Ikn  ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 
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ʇʦʣʦʞʝʥʠʝ ʧʠʢʩʝʣʷ ʚ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝ-

ʨʘʤʠ N1,,K1, == nk , ʛʜʝ k-ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʩʪʨʦʢʠ, ʩʦʜʝʨʞʘʱʝʡ ʧʠʢʩʝʣʴ; n-

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʠʢʩʝʣʷ ʚ ʩʪʨʦʢʝ, ʘ ʨʘʟʤʝʨ - ʬʦʨʤʘʪʦʤ 
y

ll D³D
x

 ʜʘʪʯʠʢʘ ʇɿʉ. 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ Ikn ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʠʢʩʝʣʴʥʦʡ ʠ ʷʚʣʷʝʪʩʷ ʜʠʩʢʨʝʪʥʦʡ. 

ʅʘʯʘʣʦ ʦʪʩʯʸʪʘ I ʨʘʩʧʦʣʦʞʠʤ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʧʝʨʚʦʛʦ ʧʠʢʩʝʣʷ ʧʝʨʚʦʡ 

ʩʪʨʦʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʩʴ Ik (ʦʪʩʯʝʪʦʚ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ ʩʪʨʦʢ) ʥʘʧʨʘʚʠʤ ʚ 

ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ ʩʪʨʦʢ ʠʟʦʙʨʘʞʝʥʠʷ ʯʝʨʝʟ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʮʝʥʪʨʳ ʠʭ ʧʝʨʚʳʭ ʧʠʢʩʝʣʝʡ, ʦʩʴ In (ʦʪʩʯʝʪʦʚ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ ʧʠʢʩʝʣʝʡ 

ʚ ʩʪʨʦʢʝ) - ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ ʧʠʢʩʝʣʝʡ ʧʝʨʚʦʡ ʩʪʨʦʢʠ 

ʯʝʨʝʟ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʮʝʥʪʨʳ [83].  

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʪʘʢʦʛʦ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʦʥʘ ʷʚʣʷʝʪʩʷ ʣʝʚʦʡ ʩʠʩʪʝʤʦʡ ʦʪʩʯʸʪʘ, ʰʢʘʣʘ ʠʟʤʝʨʝ-

ʥʠʡ ʜʠʩʢʨʝʪʥʘ, ʘ ʥʘʯʘʣʦ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ ʥʘʭʦʜʠʪʩʷ ʥʝ ʚ ʥʫʣʝ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʚ 

ʨʷʜʝ ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪ [48, 88], ʘ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʧʝʨʚʦʛʦ ʧʠʢʩʝʣʷ ʧʝʨ-

ʚʦʡ ʩʪʨʦʢʠ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʪʘʢʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʣʝʞʠʪ ʚ ʨʫʩʣʝ ʨʘʩʪʨʦʚʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ɻʀʉ, ʩ ʜʨʫʛʦʡ ï ʯʸʪʢʦ ʦʧʨʝʜʝʣʷʝʪ 

ʪʦʯʢʫ ʩʥʷʪʠʷ ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʮʠʬ-

ʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʤʳ ʠʟʙʘʚʣʷʝʤʩʷ ʦʪ ʥʫʣʝʚʦʡ ʥʫʤʝʨʘʮʠʠ ʧʠʢʩʝʣʝʡ, ʢʦ-

ʪʦʨʘʷ ʥʝ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ.  

ʎʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʜʘʪʯʠʢʘʤʠ ʇɿʉ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʦʜʥʦʩʪʨʦʯʥʫʶ ʇɿʉ - ʣʠʥʝʡʢʫ (ʨʠʩʫʥʦʢ 1.14, ʘ) ʠʣʠ ʤʘʪʨʠʮʳ 

ʇɿʉ (ʨʠʩʫʥʦʢ 1.14, ʙ). ʇʨʠ ʵʪʦʤ ʢʨʘʷ ʌʇʉ ʨʘʩʧʦʣʦʞʠʤ ʪʘʢ, ʯʪʦʙʳ ʢʦʥʪʫʨ ʌʇʉ 

ʚʧʠʩʳʚʘʣʩʷ ʚ ʢʦʥʪʫʨ ʕʑ, ʘ ʥʫʤʝʨʘʮʠʷ ʜʘʪʯʠʢʦʚ ʇɿʉ ʰʣʘ ʩʚʝʨʭʫ ʚʥʠʟ. ɺ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʚ ʌʇʉ ʥʘ ʇɿʉ - ʣʠʥʝʡʢʝ ʥʘʯʘʣʦ ὕ̕  ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ὕ̕ ὼ̕ώ̕ 

ʨʘʩʧʦʣʦʞʠʤ ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʩʨʝʜʥʝʛʦ ʜʘʪʯʠʢʘ ʇɿʉ-ʣʠʥʝʡʢʠ ʩ ʧʦʨʷʜʢʦʚʳʤ 

ʥʦʤʝʨʦʤ ὲ , ʦʩʴ ὕ̕ ώ̕ ʥʘʧʨʘʚʠʤ ʚʜʦʣʴ ʣʝʚʦʛʦ ʢʨʘʷ ʇɿʉ - ʣʠʥʝʡʢʠ ʚ ʩʪʦʨʦʥʫ 

ʚʦʟʨʘʩʪʘʥʠʷ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ n, ʦʩʴ ὕ̕ ὼ̕ - ʚʜʦʣʴ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʵʣʝʤʝʥʪʘ 
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N/2=n  ʇɿʉ- ʣʠʥʝʡʢʠ, ʜʦʧʦʣʥʷʷ ʩʠʩʪʝʤʫ ʜʦ ʣʝʚʦʡ. ʌʦʪʦʧʨʠʸʤʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘ 

ʤʘʪʨʠʮʘʭ ʇɿʉ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʇɿʉ-ʣʠʥʝʡʢʠ ʠʤʝʝʪ 

ʜʚʘ ʨʷʜʘ ʤʘʪʨʠʮ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʕʑ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ. 

ʉʪʦʣʙʮr 

ʤʘʪʨʠʮ ʇɿʉ 

(1,é,ʄ)
ɚ=1

ɚ=2

ɚ=ȿ

2
L=l

Nn=

2
Nn=

1=n

ʬy

ʬx
ʬO

ʄʘʪʨʠʮr ʇɿʉ

ʘ. 
ʙ. ʬy

ʬx

ʬO

 ʈʠʩʫʥʦʢ 1.14 - ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʌʇʉ ʥʘ ʜʘʪʯʠʢʘʭ ʇɿʉ: 
ʘ - ʇɿʉ-ʣʠʥʝʡʢʘ; ʙ - ʤʘʪʨʠʮʳ ʇɿʉ ʩ ɺɿʅ 

 

ɹʫʜʝʤ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʥʘʟʳʚʘʪʴ ʙʣʠʞʥʠʡ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʣʸʪʘ ʂɸ ʨʷʜ ʥʝ-

ʯʸʪʥʳʤ, ʘ ʜʘʣʴʥʠʡ ï ʯʸʪʥʳʤ. ʇʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʤʝʞʥʳʝ ʤʘʪʨʠʮʳ ʠʤʝʶʪ 

ʧʝʨʝʢʨʳʪʠʝ ʧʦ ʧʝʨʚʳʤ ʠ ʧʦʩʣʝʜʥʠʤ ʩʪʦʣʙʮʘʤ [94]. ʉ ʫʯʸʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ ʥʘʯʘʣʦ 

ὕ̕  ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ὕ̕ ὼ̕ώ̕  ʌʇʉ ʨʘʩʧʦʣʦʞʠʤ ʧʦʩʨʝʜʠʥʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ 

ʜʘʪʯʠʢʘ ʇɿʉ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʠ ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʙʮʘ ʤʘʪʨʠʮʳ ʯʸʪʥʦʛʦ ʨʷʜʘ ʩ 

ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ /2L=l , ʢʦʪʦʨʘʷ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʝʨʝʜʠʥʦʡ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ 

ʜʘʪʯʠʢʘ ʇɿʉ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʧʝʨʚʦʛʦ ʩʪʦʣʙʮʘ ʤʘʪʨʠʮʳ ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ ʩ 

ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ 1/2+L=l , ʦʩʴ ὕ̕ ώ̕ ʥʘʧʨʘʚʘʚʠʤ ʚʜʦʣʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʮʝʥʪʨʦʚ ʜʘʪʯʠʢʦʚ ʇɿʉ ʵʪʠʭ ʤʘʪʨʠʮ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʨʘʩʪʘʥʠʷ ʠʭ ʧʦʨʷʜʢʦʚʳʭ 

ʥʦʤʝʨʦʚ, ʦʩʴ ὕ̕ ὼ̕ - ʚʜʦʣʴ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʤʘʪʨʠʮʳ 1/2+L=l  ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʦʣʸʪʘ ʂɸ, ʜʦʧʦʣʥʷʷ ʩʠʩʪʝʤʫ ʜʦ ʣʝʚʦʡ. ʇʨʠ ʵʪʦʤ ʦʩʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ὕ̕ ὼ̕ώ̕  

ʜʦʣʞʥʳ ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʳ ʦʩʷʤ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ Ikn ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ 

ʦʩʴ ὕ̕ ώ̕  ʚʩʝʛʜʘ ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ 

ʜʘʪʯʠʢʦʚ ʠ ʤʘʪʨʠʮ ʇɿʉ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ  ὕ̕ ὼ̕ώ̕ ʩʦʩʪʦʷʪ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʪʨʠʯʝʩʢʦʛʦ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʣʦʩʳ 

ʟʘʭʚʘʪʘ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  
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ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ὕὼώ ʌʇ ʩʲʸʤʦʯʥʦʡ ʢʘʤʝʨʳ ʩʪʨʦʠʪʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʅʘʯʘʣʦ ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʛʣʘʚʥʦʡ 

ʪʦʯʢʝ ʌʇ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʦʧʫʱʝʥʥʦʛʦ ʠʟ ʮʝʥʪʨʘ 

ʧʨʦʝʢʮʠʠ S ʩʲʸʤʦʯʥʦʡ ʢʘʤʝʨʳ ʥʘ ʌʇ, ʘ ʦʩʠ ʟʘʢʨʝʧʣʷʶʪ ʧʦʜ ʠʟʚʝʩʪʥʳʤʠ ʫʛʣʘʤʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʝʡ ʂɸ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʝʥʪʨʦʤ ʤʘʩʩ ʂɸ. ɹʫʜʝʤ 

ʜʘʣʝʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦʣʦʞʝʥʠʝ ʛʣʘʚʥʦʡ ʪʦʯʢʠ ʌʇ ʩʦʚʧʘʜʘʝʪ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ 

ʮʝʥʪʨʦʤ ʕʑ ʠ ʌʇʉ ʥʘ ʤʘʪʨʠʮʘʭ ʇɿʉ, ʪ.ʝ. ʪʦʯʢʠ ὕ ʠ ὕ̕  ʩʦʚʧʘʜʘʶʪ, ʘ ʚ ʇɿʉ-

ʣʠʥʝʡʢʝ ʪʦʯʢʘ ὕ ʥʘʭʦʜʠʪʩʷ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʜʘʪʯʠʢʘ ʇɿʉ ʩ ʥʦʤʝʨʦʤ ὲ

. ʇʨʠ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʝʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇ ʙʫʜʝʤ ʚʳʙʠʨʘʪʴ, ʠʩʭʦʜʷ 

ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʦʙʨʘʞʝʥʠʠʡ [94]: ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʘʚʦʡ ʠ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ 

ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʌʇ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʢʘʞʜʦʛʦ ʜʘʪʯʠʢʘ ʇɿʉ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʚ ʩʪʨʦʢʝ N1,Ín . ʃʠʥʠʶ ʚʠʟʠ-

ʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1.15), ʩʦʝʜʠʥʷʶʱʫʶ ʥʘʯʘʣʦ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ ʌʇ ʩ ʮʝʥʪʨʦʤ 

ʧʨʦʝʢʮʠʠ S ʠ ʥʘʧʨʘʚʣʝʥʥʫʶ ʚ ʩʪʦʨʦʥʫ ɿʝʤʣʠ, ʥʘʟʳʚʘʶʪ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ 

ʦʩʴʶ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠʣʠ ʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʝʡ ʚʠʟʠʨʦʚʘʥʠʷ (ʎʃɺ).   

 

ʈʠʩʫʥʦʢ 1.15 - ɺʠʟʠʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʀʤʝʥʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʥʘ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʤʝʩʪʥʦʩ- 

ʪʠ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʦʧʨʝʜʝʣʷʝʪ ʥʘʯʘʣʴʥʫʶ ʫʛʣʦʚʫʶ 

ʦʨʠʝʥʪʘʮʠʶ ʂɸ, ʘ ʪʦʯʢʠ ʝʸ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʩʲʸʤʢʠ- ʩʣʝʜ ʪʨʘʝʢʪʦʨʠʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭ - 
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ʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʚʠʟʠʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ Ὓὼ̃ώ̃ᾀ̃ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʨʠʝʥʪʘʮʠʝʡ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʩʷ ʧʫʪʸʤ ʧʝʨʝʥʦʩʘ 

ʥʘʯʘʣʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇ ὕὼώ ʚ ʮʝʥʪʨ ʧʨʦʝʢʮʠʠ S ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʦʨʠʝʥʪʘ-

ʮʠʠ ʚʩʝʭ ʦʩʝʡ. ʆʩʠ ʚʠʟʠʨʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ Ὓὼ̃ώ̃ᾀ̃ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦʜ ʫʛ-

ʣʘʤʠ ghf ,,  (ʩʤ. ʨʠʩʫʥʦʢ 1.15) ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨ-

ʜʠʥʘʪ [86], ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʫʛʣʘʤʠ ʚʳʩʪʘʚʢʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʦʩʷʭ ʂɸ.  

ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʂɸ. ʉʠʩʪʝʤʳ ʦʪʩʯʸʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʧʨʘʚʣʝʥʠʝ 

ʦʨʠʝʥʪʘʮʠʝʡ ʂɸ ʠ ʠʟʤʝʨʝʥʠʝ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ, ʚʢʣʶ-

ʯʘʶʪ ʚ ʩʝʙʷ [152-154] ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʝʡ ʂɸ Ὓὼώᾀ ʠ 

ʦʨʙʠʪʘʣʴʥʫʶ Ὓὼ̏ ώ̑̏ ᾀ̑̏ .̑ ɺʩʝ ʙʦʨʪʦʚʳʝ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ ʠʤʝʶʪ ʥʘʯʘʣʦ ʚ ʮʝʥʪʨʝ 

ʤʘʩʩ ʂɸ, ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʮʝʥʪʨʦʤ ʧʨʦʝʢʮʠʠ S. ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʩʠʩʪʝʤʳ ʢʦʦʨ-

ʜʠʥʘʪ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʙʦʨʪʦʚʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦ-

ʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʠ ʩʣʫʞʠʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩʠʩʪʝʤ ʢʦʦʨ-

ʜʠʥʘʪ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʂɸ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʩʠʩʪʝʤ ʦʪʩʯʸʪʘ ʢʦʦʨʜʠʥʘʪ-

ʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ ʢʦ-

ʦʨʜʠʥʘʪʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʂɸ, ʠ ʜʘʣʝʝ ʯʝʨʝʟ ʦʨʙʠʪʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʪʩʯʸʪʘ ʧʦ-

ʟʠʮʠʦʥʠʨʫʝʪʩʷ ʚ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʟʘʜʘʚʘʝʤʦʤ ʤʠ-

ʨʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ɿʝʤʣʠ.   

ʅʘʯʘʣʦ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ Ὓὼώᾀ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʝʡ ʂɸ ʨʘʩʧʦʣʘʛʘʶʪ 

ʚ ʮʝʥʪʨʝ ʤʘʩʩ ʂɸ (ʨʠʩʫʥʦʢ 1.16).  
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ʈʠʩʫʥʦʢ 1.16 - ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʝʡ ʂɸ 
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ʎʝʥʪʨ ʤʘʩʩ ʂɸ ʩʦʚʧʘʜʘʝʪ ʩ ʮʝʥʪʨʦʤ ʧʨʦʝʢʮʠʠ S, ʘ ʦʩʠ, ʢʦʣʣʠʥʝʘʨʥʳʝ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʤ ʦʩʷʤ ʂɸ, ʞʝʩʪʢʦ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʢʦʨʧʫʩʝ ʂɸ. ɼʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟ-

ʤʝʨʝʥʠʷ ʫʛʣʦʚ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʥʘʨʷʜʫ ʩ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʝʡ ʂɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʨʙʠʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ὛØ̏ Ù̑̏ Ú̑̏  ̑(ʨʠʩʫʥʦʢ 1.17).  
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ʈʠʩʫʥʦʢ 1.17 -  ʆʨʙʠʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʅʘʯʘʣʦ S ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʮʝʥʪʨʝ ʤʘʩʩ ʂɸ, 

ʦʩʴ Ὓᾀ̏  ̑ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʫ ʂɸ ʚ ʩʪʦʨʦʥʫ ʝʛʦ ʚʦʟʨʘʩʪʘʥʠʷ, ʦʩʴ Ὓώ̏̑ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʣʦʩʢʦʩʪʠ ʦʨʙʠʪʳ, ʦʩʴ Ὓὼ̏̑ ʜʦʧʦʣʥʷʝʪ ʩʠʩʪʝʤʫ ʜʦ ʧʨʘʚʦʡ ʠ 

ʩʦʚʧʘʜʘʝʪ ʩ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ.ʈʘʩʩʤʦʪʨʠʤ 

ʬʠʟʠʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʠ ʜʘʜʠʤ ʠʭ ʦʧʨʝʜʝʣʝ-

ʥʠʷ (ʨʠʩʫʥʦʢ 1.18), ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘ-

ʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʂɸ [154].  
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ʈʠʩʫʥʦʢ 1.18.  ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʫʛʣʦʚ ʦʨʠʝʥʪʘʮʠʠ ʂɸ 
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ʋʛʦʣ ʪʘʥʛʘʞʘ ‌†  - ʵʪʦ ʫʛʦʣ ʚ ʤʦʤʝʥʪ 
k
t ʩʲʸʤʢʠ ʤʝʞʜʫ ʧʨʦʝʢʮʠʝʡ CN| 

ʃɺ  ʥʘ ʧʣʦʩʢʦʩʪʴ R ʦʨʙʠʪʳ ʂɸ ʠ  ʨʘʜʠʫʩ-ʚʝʢʪʦʨʦʤ Rʂɸ. ʋʛʦʣ ʢʨʝʥʘ ‍†  - ʵʪʦ 

ʫʛʦʣ ʚ ʤʦʤʝʥʪ 
k
t ʩʲʸʤʢʠ ʤʝʞʜʫ ʧʨʦʝʢʮʠʝʡ CN|| ʃɺ ʥʘ ʧʣʦʩʢʦʩʪʴ È, ʧʨʦʭʦʜʷʱʫʶ 

ʯʝʨʝʟ ʨʘʜʠʫʩ-ʚʝʢʪʦʨ  Rʂɸ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʦʨʙʠʪʳ ʂɸ, ʠ ʨʘʜʠʫʩ-ʚʝʢ-

ʪʦʨʦʤ Rʂɸ. ʋʛʦʣ ʨʳʩʢʘʥʠʷ …†  - ʵʪʦ ʫʛʦʣ ʚ ʤʦʤʝʥʪ 
k
t ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ ʩʢʘ-

ʥʠʨʦʚʘʥʠʷ W, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʃɺ CN ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʦʨʙʠʪʳ ʂɸ,  

ʠ ʧʣʦʩʢʦʩʪʴʶ È. ɿʥʘʢʠ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ ʚʳʙʠʨʘʶʪʩʷ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʫʛʦʣ ʪʘʥʛʘʞʘ ʧʨʠ ʚʳʥʦʩʝ ʃɺ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʂɸ, ʫʛʦʣ ʢʨʝʥʘ - ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʃɺ ʚʧʨʘʚʦ ʦʪ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʧʦʣʸʪʘ, ʫʛʦʣ ʨʳʩʢʘʥʠʷ ï ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘ-

ʪʫʨʳ ʂɸ ʚʧʨʘʚʦ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʩʩʳ ʂɸ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʦʪʩʯʸʪʘ ʥʘ ʙʦʨʪʫ ʂɸ 

ʩʦʟʜʘʶʪ ʢʦʦʨʜʠʥʘʪʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʦʚʝʜʝʥʥʦʤ 

ʘʥʘʣʠʟʝ ʩʦʩʪʦʷʥʠʷ ʚʦʧʨʦʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩ-

ʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʳʧʦʣʥʠʤ ʦʙʱʫʶ ʧʦʩʪʘʥʦʚʢʫ ʧʨʦʙʣʝʤʳ ʠ 

ʨʘʟʨʘʙʦʪʘʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʝʸ ʨʝʰʝʥʠʷ. 

1.5. ʆʙʱʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ  

ʠ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʝʸ ʨʝʰʝʥʠʷ 

ʇʫʩʪʴ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ὸȟὸ  ʙʦʨʪʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʆʕʉʉ ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʤʘʨʰʨʫʪʥʘʷ ʩʲʸʤʢʘ ʠ ʧʦʣʫʯʝʥ ʢʦʩʤʠʯʝʩʢʠʡ ʩʢʘʥʝʨʥʳʡ ʩʥʠʤʦʢ  ʩ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ },1,,1|,{ NnKknkɻ ==><=Á , ʛʜʝ  nk,  - ʧʦʨʷʜʢʦʚʳʝ 

ʥʦʤʝʨʘ ʩʪʨʦʢ ʠ ʧʠʢʩʝʣʝʡ ʚ ʩʪʨʦʢʘʭ. ʇʨʠ ʵʪʦʤ ʚ ʜʠʩʢʨʝʪʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ 

ʩʲʸʤʢʠ ὸᶰ ὸȟὸ  ʩʨʝʜʩʪʚʘʤʠ ɹʀʅʉ ʂɸ ʧʦʣʫʯʝʥʳ ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ 

╡╢ὸ , ╤ὸ  ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ ʩʥʠʤʢʘ.  

ɹʫʜʝʤ ʪʘʢʞʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʤʝʝʪʩʷ ʢʦʤʧʣʝʢʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ  

╡ Ὑ╡╢
ᶻȟ╤ᶻȟᴐȟ╠ȟὯȟὲ,                                                                          (1.13)                                                    

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʧʝʨʘʪʠʚʥʫʶ ʛʝʦʧʨʠʚʷʟʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ɼɿɿ ʧʫʪʸʤ ʚʳʯʠʩʣʝʥʠʷ 

ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ (k, n) ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ╡ ὢȟὣȟὤʊ ʛʨʠʥʚʠʯʩʢʠʭ ʢʦʦʨʜʠ- 
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ʥʘʪ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ WGS-84, ʛʜʝ ╡╢
ᶻȟ╤ᶻï 

ʦʧʝʨʘʪʦʨʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

╡╢
ᶻȡ  ╡╢ὸ ᴼ╡ ὸ;                                                                              (1.14) 

╤ᶻȡ   ╤ὸ ᴼ╤ὸȟ                                                                                  (1.15) 

ʚʳʧʦʣʥʷʶʱʠʝ ʨʘʩʯʸʪ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ╡ ὸȟ╤ὸ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ 

ʜʣʷ ʣʶʙʦʡ -ʡ ʩʪʨʦʢʠ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ;  ᴐ - ʦʧʝʨʘʪʦʨ ʫʯʸʪʘ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ; 

Q - ʦʧʝʨʘʪʦʨ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʆʕʉʉ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ 

ʧʦʩʪʦʷʥʥʳʭ. ɹʫʜʝʤ ʜʘʣʝʝ ʥʘʟʳʚʘʪʴ ʦʧʝʨʘʪʦʨʳ (1.14) ï (1.15) ʟʘʤʝʱʘʶʱʠʤʠ 

ʤʦʜʝʣʷʤʠ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. ʇʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʦʰʠʙʢʠ „╡ ʚʳʯʠʩʣʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ R ʧʦ ʩʭʝʤʝ (1.13) ʧʨʝʚʳʰʘʶʪ  

ʪʨʝʙʫʝʤʫʶ ʪʦʯʥʦʩʪʴ „╡̓  ̑ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ, ʪ.ʝ.  „╡ „╡̓ .̑   

ʋʩʣʦʚʠʤʩʷ ʪʘʢʞʝ ʦ ʩʣʝʜʫʶʱʝʤ: 

 ʧʦʣʫʯʝʥʥʳʡ ʤʘʨʰʨʫʪ ʩʲʸʤʢʠ ʷʚʣʷʝʪʩʷ ʦʜʠʥʦʯʥʳʤ ʠ ʥʝ ʠʤʝʝʪ ʧʝʨʝʢʨʳʪʠʡ 

ʩ ʜʨʫʛʠʤʠ ʪʝʢʫʱʠʤʠ ʠʣʠ ʘʨʭʠʚʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ ʩʲʸʤʢʠ; 

 ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʦʙ ʦʧʦʨʥʳʭ ʪʦʯʢʘʭ 

ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ, ʣʠʙʦ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʶʪ; 

ʤʘʨʰʨʫʪ ʩʲʸʤʢʠ ʧʦʣʫʯʝʥ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʥʝʰʥʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʝʥʠʡ ɹʀʅʉ 

ʧʦ ʜʘʥʥʳʤ GPS/ɻʃʆʅɸʉʉ ʠ ʟʚʸʟʜʥʳʤ ʦʨʠʝʥʪʠʨʘʤ ʦʪʩʫʪʩʪʚʫʝʪ; 

 ʮʝʥʪʨ ʧʨʦʝʢʮʠʠ S ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩʦʚʧʘʜʘʝʪ ʩ ʮʝʥʪʨʦʤ ʤʘʩʩ ʂɸ, ʘ 

ʚ ʢʦʦʨʜʠʥʘʪʳ x, y ʜʘʪʯʠʢʦʚ ʇɿʉ, ʟʘʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʬʦʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ, ʚʚʝʜʝʥʳ ʧʦʧʨʘʚʢʠ ʟʘ ʜʠʩʪʦʨʩʠʶ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ; 

ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʘʝʤʘʷ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʩʲʸʤʢʠ ʪʦʣʴʢʦ ʘʚʪʦʥʦʤʥʳʤʠ ʙʦʨʪʦʚʳʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ 

ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʥʘʭʦʞʜʝʥʠʝ ʪʘʢʠʭ ʦʮʝʥʦʢ ╡╢
ᶻ
ȟ╤ᶻ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʬʫʥʢʮʠʦʥʘʣʝ (1.13) ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ 
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ʛʝʦʧʨʠʚʷʟʢʠ, ʪ.ʝ. „╡╡╢
ᶻ
ȟ╤ᶻ „╡╡╢

ᶻ
ȟ╤ᶻ .  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟ-

ʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʚ ʷʚʥʦʤ ʚʠʜʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʲʸʤʢʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ 

ʚ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ ʩ ʪʨʸʭʦʩʥʳʤ ʫʛʣʦʚʳʤ ʜʚʠʞʝʥʠʝʤ ʂɸ ʠ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʵʪʠʭ 

ʨʝʞʠʤʦʚ ʥʘ ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠ ʚʳʙʦʨ ʩʪʝʧʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦ-

ʣʠʥʦʤʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦ ʩʝʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʦʙʲʝʜʠʥʸʥʥʳʤ ʚ ʪʨʠ ʵʪʘʧʘ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʧʦ ʪʨʸʤ ʥʘʧʨʘʚʣʝʥʠʷʤ:  

ʧʝʨʚʦʝ: ʨʘʟʨʘʙʦʪʢʘ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʧʦʩʪʨʦʝʥʠʝ ʥʘ ʙʦʨʪʫ ʂɸ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʠʢʩʝʣʝʡ ʤʘʨʰʨʫʪʘ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ;  

ʚʪʦʨʦʝ: ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʲʸʤʢʠ, ʦʧʠʩʳʚʘʶʱʠʭ ʚ 

ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʩʪʨʦʝʥʠʝ ʉʇʃ ʚ ʆʕʉʉ; 

ʪʨʝʪʴʝ: ʨʘʟʨʘʙʦʪʢʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʜʨʝʡʬ ʠ 

ʪʨʸʭʦʩʥʦʝ ʫʛʣʦʚʦʝ ʜʚʠʞʝʥʠʝ ʉʇʃ ʚ ʆʕʉʉ ʚ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʤʘʪʨʠʮ ʇɿʉ ʩ ɺɿʅ 

ɿʇ. 

ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

ʨʘʟʨʘʙʦʪʢʘ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʬʦʨʤʘʪʝ   çʩʥʠʤʦʢ-ʢʘʤʝʨʘè: 

                                 ╕ ȡὯȟὲᴼ ὼȟώȟὸ;                                              (1.16)                                                                             

ʨʘʟʨʘʙʦʪʢʘ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʬʦʨʤʘʪʝ çʢʘʤʝʨʘ-ʩʥʠʤʦʢè: 

                                    l●◐ȡὼȟώȟὸᴼ Ὧȟὲ.                                            (1.17)                                  

ʌʦʨʤʘʪʳ (1.16) ʠ (1.17) ʜʦʣʞʥʳ ʦʧʠʩʳʚʘʪʴ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʳʡ ʧʝʨʝʭʦʜ ʦʪ 

 ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ k, n ʧʠʢʩʝʣʝʡ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʤʘʨʰʨʫʪʘ ʩʢʘ - 

ʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʧʣʦʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ x, y ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʉʇʃ ʩ ʌʇ 

 ʆʕʉʉ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ t ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

ɺ ʨʘʤʢʘʭ ʚʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶ-

ʱʠʭ ʟʘʜʘʯ: 
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ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʢʘʤʝʨʘ- 

-ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè: 

 Ὂȡὼȟώȟὸᴼ ὄȟὒȟὌ ;                                                                        (1.18) 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʦʙʱʠʡ ʟʝʤʥʦʡ 

ʵʣʣʠʧʩʦʠʜ- ʢʘʤʝʨʘè: 

ˡȡὄȟὒȟὌ ᴼ ὼȟώȟὸ.                                                                        (1.19) 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʦʙʱʠʡ ʟʝʤʥʦʡ 

ʵʣʣʠʧʩʦʠʜ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ Nè: 

Ὂȡὄȟὒ ᴼ Ὄ ᴼ ὢȟὣȟὤ .                                                             (1.20) 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʦʙʱʠʡ ʟʝʤʥʦʡ 

ʵʣʣʠʧʩʦʠʜ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ Lè: 

&ȡὄȟὒ ᴼ Ὄ ὒȟὒȟὒ ᴼ 8ȟ9ȟ:.                                             (1.21) 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʦʙʱʠʡ ʟʝʤʥʦʡ 

ʵʣʣʠʧʩʦʠʜ-ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜè: 

Ὂ ȡὢȟὣȟὤ ᴼ ὢ̋ ȟ˪ὣ̋ ȟ˪ὤ̋ .˪                                                               (1.22) 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʨʝʬʝʨʝʥʮ-ʵʣ-

ʣʠʧʩʦʠʜ- ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè: 

ˡ ȡὢ̋ ȟ˪ὣ̋ ȟ˪ὤ̋ ˪ᴼ ὢȟὣȟὤ .                                                             (1.23) 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʨʝʬʝʨʝʥʮ-ʵʣ-

ʣʠʧʩʦʠʜ- ʨʝʣʴʝʬ ὔᶻè: 

Ὂᶻȡὄᶻȟὒᶻ ᴼ ὢᶻȟὣᶻ Ὄᶻ ᴼὢᶻȟὣᶻȟὌ ᶻ.                                      (1.24)                                                                                                                                                                              

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʨʝʬʝʨʝʥʮ- 

ʵʣʣʠʧʩʦʠʜ-ʨʝʣʴʝʬ ,ᶻè: 

Ὂᶻȡὄᶻȟὒᶻ ᴼ ὢᶻȟὣᶻ Ὄᶻ •ὸȟ‏ὸ ᴼὢᶻȟὣᶻȟὌᶻ.                   (1.25) 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʢʘʤʝʨʘ- 

 -ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè: 

Ὂȡὼȟώȟὸᴼ 8ȟ9ȟ:.                                                                                (1.26) 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʟʝʤʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ-ʢʘʤʝʨʘè: 
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ȡl8ȟ9ȟ:ᴼ ὼȟώȟὸ.                                                                                 (1.27) 

ʌʦʨʤʘʪʳ (1.18) ʠ (1.19) ʜʦʣʞʥʳ ʦʧʠʩʳʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ 

ʧʣʦʩʢʠʭ x, y ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ  ὄȟὒȟὌ  ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʉʇʃ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʩ ʌʇ ʆʕʉʉ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʚ ʦʙʨʘʪʥʦʡ 

ʠ ʧʨʷʤʦʡ ʩʭʝʤʘʭ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ.  ʌʦʨʤʘʪʳ (1.20) - (1.22), (1.24) - (1.25) ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʦʪʜʝʣʴʥʦʛʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ʢ ʬʦʨʤʘʪʫ (1.18). ʇʨʠ ʵʪʦʤ ʬʦʨʤʘʪʳ (1.20) - (1.21) ʜʦʣʞʥʳ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʷ-

ʤʳʝ ʠ ʠʪʝʨʘʮʠʦʥʥʳʝ ʧʝʨʝʭʦʜʳ ʦʪ ʛʝʦʜʝʟʠʯʝʩʢʠʭ  ὄȟὒ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ Ὄ π ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʢ ʝʸ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘ-

ʪʘʤ X,Y,Z ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʫʯʸʪ ʧʨʝʚʳʰʝʥʠʡ ʪʦ-

ʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʦʨʤʘʣʠ N (ʩʤ. 1.20) ʠ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ L (ʩʤ.1.21), 

ʘ ʬʦʨʤʘʪʳ (1.22), (1.24) - (1.25) ï ʦʪ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ὄ̋ ȟ˪ὒ̋  ˪ʪʦʯʢʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ Ὄ̋ =˪0 ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʘ ʢ ʝʸ ʧʣʦʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ὢᶻȟὣᶻ ʠ ʥʦʨ-

ʤʘʣʴʥʦʡ ʚʳʩʦʪʝ Ὄᶻ ʥʘ ʢʘʨʪʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʯʸʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʢʦ-

ʦʨʜʠʥʘʪ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʪʘʢʞʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʦʨʤʘʣʠ 

ὔ̋  ˪ʠ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ ὒ̋ .˪ ʌʦʨʤʘʪʳ (1.26) ʠ (1.27) ʜʦʣʞʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʧʫʪʸʤ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʬʦʨʤʘʪʦʚ (1.18) ï (1.25) ʠ ʦʧʠʩʳʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʚʟʘ-

ʠʤʦʩʚʷʟʴ ʧʣʦʩʢʠʭ x, y ʠ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ X, Y, Z   ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ 

ʉʇʃ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʌʇ ʆʕʉʉ ʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʆʉ ʠ ʇʉ ʧʦʩʪʨʦʝʥʠʷ 

ʉʇʃ.  ʇʦʜ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʥʠʤʘʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ɿʝʤʣʠ.  

ɺ ʨʘʤʢʘʭ ʪʨʝʪʴʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʩʣʝʜʫ-

ʶʱʠʭ ʟʘʜʘʯ: 

ʨʘʟʨʘʙʦʪʢʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʨʝʡʬʘ ʉʇʃ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʆʕʉʉ;  

ʨʘʟʨʘʙʦʪʢʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʉʇʃ ʚ ʆʕʉʉ; 

ʨʘʟʨʘʙʦʪʢʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʥʘ ʠʥʪʝʨʚʘʣʝ 

 ʩʲʸʤʢʠ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 
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ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ:  

ʯʝʪʚʸʨʪʦʝ: ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʠ ʤʝʪʦʜʠʢ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 

ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʠ ʨʘʢʫʨʩʘʭ ʩʲʸʤʢʠ; 

ʧʷʪʦʝ: ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨ-

ʥʦʡ ʩʲʸʤʢʠ. 

ɺ ʨʘʤʢʘʭ ʯʝʪʚʸʨʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ; 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʕɺʆ 

ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ; 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ 

ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ 

ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ; 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ 

ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫ-

ʪʦʤ ʩʲʸʤʢʠ; 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ 

ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘ-

ʢʫʨʩʦʤ ʩʲʸʤʢʠ. 

ɺ ʨʘʤʢʘʭ ʧʷʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʚʥʝʰʥʠʭ ʦʨʠʝʥʪʠʨʦʚ ʧʦ 

ʙʦʨʪʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʰʝʩʪʦʝ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡ-

ʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ; 

ʩʝʜʴʤʦʝ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʧʦ 
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ʣʫʯʝʥʥʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʚʥʝʰʥʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪ-

ʥʦʩʪʠ. 

ɺ ʨʘʤʢʘʭ ʰʝʩʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝ-

ʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ; 

ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʝʪʥʳʭ ʩʥʠʤʢʦʚ ʤʝʩʪ-

ʥʦʩʪʠ ʜʣʷ ʆʕʉʉ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʥʠʤʢʦʚ;  

ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ; 

ɺ ʨʘʤʢʘʭ ʩʝʜʴʤʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʘ-

ʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ;  

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʝʪʥʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʤʘʨʰʨʫʪʘ 

ʩʲʸʤʢʠ ʜʣʷ ʆʕʉʉ; 

ʧʨʦʚʝʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘ-

ʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʥʘ ʤʘʢʝʪʥʳʭ ʩʥʠʤʢʘʭ. 

ɺʓɺʆɼʓ 

1. ʅʘʠʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʚʠʜʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩ ʚʳʩʦ-

ʢʠʤʠ ʠ ʩʚʝʨʭʚʳʩʦʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʦʙʳʚʘʶʪ ʂʉ ɼɿɿ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʆʕʉʉ. ʇʨʠ ʵʪʦʤ ʤʠʨʦʚʦʡ ʪʝʥʜʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ 

ʩʲʸʤʢʠ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʉʅʉ ʠ ɿɼ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʌʛʆ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤ-

ʢʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʕɺʆ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚ ʬʦʨʤʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ RPC. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘ ʨʫʙʝʞʦʤ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʢʦʩʤʠʯʝʩʢʠʝ ʆʕʉʉ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ, ʚ ʪʦ 

 ʚʨʝʤʷ ʢʘʢ ʨʦʩʩʠʡʩʢʠʝ ʂʂ ɼɿɿ ʚ ʢʣʘʩʩʝ ʆʕʉʉ ʠʤʝʶʪ ʛʦʨʘʟʜʦ ʭʫʜʰʠʠ ʭʘʨʘʢʪʝ - 

ʨʠʩʪʠʢʠ. 
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2.  ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʧʦʩʪʨʦʝʥʠʶ RPC-ʤʦʜʝʣʝʡ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤ- 

ʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʩʚʦʜʷʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʢʘʢ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʨʘʩʯʸʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ RPC, ʪʘʢ ʠ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʩʲʸʤʢʠ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʘʚʪʦʥʦʤʥʦʩʪʴ ʛʝʦʧʨʠʚʷʟʢʠ 

ʩʥʠʤʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʜʣʷ ʯʝʛʦ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʘʩʪʠʝ ʦʧʝʨʘʪʦʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʛʫʪ ʚʦʟʥʠ-

ʢʘʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʪʨʫʜʦʸʤʢʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ.  

3. ɺʳʙʦʨ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʣʫʯʘʝ ʫʪʦʯ-

ʥʝʥʠʷ ʕɺʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʦʙʫʩʣʦʚʣʝʥ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴ-

ʟʫʝʤʳʝ ʧʨʠ ʵʪʦʤ ʤʦʜʝʣʠ ʌʛʆ ʩʥʠʤʢʦʚ ʦʩʥʦʚʘʥʳ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦ-

ʩʪʷʭ ʤʝʞʜʫ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʝʢ ʩʥʠʤʢʘ, ʧʘʨʘʤʝʪʨʘʤʠ ʩʲʸʤʢʠ ʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʥʝʦʙʭʦ-

ʜʠʤ ʩʠʥʪʝʟ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ, ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʦʧʠʩʘʥʠʠ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ.  

4. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʝʢ-

ʪʦʨʥʦ-ʤʘʪʨʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷ ʚ ʬʦʢʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘ-

ʨʘʪʫʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʙʦʨʪʫ ʂɸ, ʠʣʠ ʥʘʦʙʦʨʦʪ, ʧʫʪʸʤ ʧʝʨʝʧʨʦʝʮʠʨʦʚʘʥʠʷ 

ʦʧʪʠʯʝʩʢʠʭ ʣʫʯʝʡ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʩʭʝʤʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʦʪ 

ʤʝʩʪʥʦʩʪʠ ʢ ʩʥʠʤʢʫ ʩʯʠʪʘʝʪʩʷ ʧʨʷʤʦʡ, ʘ ʦʪ ʩʥʠʤʢʘ ʢ ʤʝʩʪʥʦʩʪʠ ï ʦʙʨʘʪʥʦʡ. ʉʦ-

ʚʦʢʫʧʥʦʩʪʴ ʚʠʨʪʫʘʣʴʥʳʭ ʣʫʯʝʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʯʝʨʝʟ ʮʝʥʪʨ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʙʨʘʟʫʶʪ ʉʇʃ, ʣʝʞʘʱʫʶ ʚ 

ʧʣʦʩʢʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʕʪʘ ʉʇʃ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦ- 

ʤʝʥʪ ʚʨʝʤʝʥʠ ʩʲʸʤʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʚʠʨʪʫʘʣʴʥʳʭ ʩʚʝʪʦʚʳʭ ʣʫ- 

ʯʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʛʨʘʥʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʣʘ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʠʨʘʤʠʜ ʩ ʧʝ- 
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ʨʝʩʝʢʘʶʱʠʤʠʩʷ ʚʝʨʰʠʥʘʤʠ ʚ ʮʝʥʪʨʝ ʧʨʦʝʢʮʠʠ, ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʧʣʦʩʢʠʤ ʦʩʥʦ-

ʚʘʥʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪʨʸʭʤʝʨʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʨʝʡʬʫʶʪ ʚʦ ʚʨʝʤʝʥʠ ʚ 

ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 

5. ʀʟʚʝʩʪʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʜʨʝʡʬʘ ʉʇʃ, ʣʝ-

ʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʘʮʠʠ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʥʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʫʯʠʪʳʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʠʞʝʥʠʝʤ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ 

ʨʝʞʠʤʝ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʧʦ ʧʦʣʶ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʣʠ-

ʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʩʥʠʤʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫ-

ʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʥʫʞʜʘʶʪʩʷ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʚ ʯʘʩʪʠ ʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʫʯʸʪʘ ʪʦʧʦʣʦʛʠʠ ʤʘʪʨʠʮ ʇɿʉ, ʩʧʝʮʠʬʠʢʠ ʩʲʸʤʢʠ ʜʚʫʤʷ ʨʷʜʘʤʠ ʤʘʪʨʠʮ ʇɿʉ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʤʠ ʚ ʜʚʘ ʨʷʜʘ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚʜʦʣʴ ʵʢʩʧʦʥʠʨʫʶʱʝʡ ʱʝʣʠ, ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

6. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʛʝʦʤʝʪʨʠʠ ʧʦʩʪʨʦʝʥʠʷ 

ʉʇʃ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʘʪʳ ʤʦʜʝʣʝʡ çʩʥʠʤʦʢ-ʤʝʩʪʥʦʩʪʴè ʠ çʤʝʩʪʥʦʩʪʴ-ʩʥʠ-

ʤʦʢè, ʢʦʪʦʨʳʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʧʨʦʮʝʩ-

ʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʤʘʨʰʨʫʪʦʚ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʩ ʙʦʣʴʰʦʡ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴʶ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʜʝʢʦʤʧʦʟʠʮʠʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʨʘʪʴ ʬʦʨʤʘʪʳ çʢʘʤʝʨʘ-ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣ-

ʣʠʧʩʦʠʜè ʠ çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ-ʢʘʤʝʨʘè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʆʉ ʠ ʇʉ ʧʦ-

ʩʪʨʦʝʥʠʷ ʉʇʃ, ʢ ʢʦʪʦʨʳʤ ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ ʬʦʨ-

ʤʘʪʳ çʩʥʠʤʦʢ-ʢʘʤʝʨʘè ʠ çʢʘʤʝʨʘ-ʩʥʠʤʦʢè, ʘ ʜʣʷ ʫʯʸʪʘ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʧʦ 

ʛʣʦʙʘʣʴʥʳʤ ʠ ʜʝʪʘʣʴʥʳʤ ʎʄʈ - ʬʦʨʤʘʪʳ çʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ Nè, çʟʝʤʥʘʷ ʧʦ-

ʚʝʨʭʥʦʩʪʴ Lè, çʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜè, çʨʝʣʴʝʬ Nè ʠ çʨʝʣʴʝʬ Lè. 
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2. ʈɸɿʈɸɹʆʊʂɸ ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ ʄʆɼɽʃɽʁ 

ʇʆʉʊʈʆɽʅʀʗ, ɼʈɽʁʌɸ ʀ ʋɻʃʆɺʆɻʆ ɼɺʀɾɽʅʀʗ 

ʉɺʗɿʂʀ ʇʈʆɽʂʊʀʈʋʖʑʀʍ ʃʋʏɽʁ ɺ ʆʇʊʀʂʆ-ʕʃɽʂʊʈʆʅʅʓʍ 

ʉʂɸʅʀʈʋʖʑʀʍ ʉʀʉʊɽʄɸʍ 

2.1. ʂʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʠʢʩʝʣʝʡ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ 

ɺ ʩʪʨʫʢʪʫʨʝ ʢʦʤʧʣʝʢʩʘ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʩʪʨʦʝʥʠʝ ʉʇʃ ʚ ʆʕʉʉ, 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʤʦʜʝʣʠ ʚ ʬʦʨʤʘʪʘʭ (1.16) - (1.17), ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʨʨʝʢʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʩʥʠʤʢʘ ʢ ʧʘʨʘ-

ʤʝʪʨʘʤ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʆʕʉʉ ʠ ʥʘʦʙʦʨʦʪ. ʌʫʥʢʮʠʠ  ╕ , ●l◐ ʜʦʣʞʥʳ 

ʦʧʠʩʳʚʘʪʴ ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ k, n ʧʠʢʩʝ-

ʣʝʡ ʚ ʤʘʪʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʣʦʩʢʠʝ ʢʦʦʨ-

ʜʠʥʘʪʳ x, y ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʉʇʃ ʩ ʌʇ ʆʕʉʉ ʚ ʤʦʤʝʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙ-

ʨʘʞʝʥʠʡ ʚ ʵʪʠʭ ʧʠʢʩʝʣʷʭ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʆʕʉʉ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʵʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʠʤ 

ʙʦʣʝ ʧʦʜʨʦʙʥʦ ʧʨʦʮʝʩʩ ɺɿʅ ɿʇ ʤʘʪʨʠʮʘʤʠ ʇɿʉ (ʨʠʩʫʥʦʢ 2.1), ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʚ ʜʚʘ ʨʷʜʘ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚ ʌʇ ʆʕʉʉ [83,94,145-146,188]. 
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ʈʠʩʫʥʦʢ 2.1 -ʌʦʪʦʧʨʠʸʤʥʘʷ ʩʪʨʫʢʪʫʨʘ ʆʕʉʉ 

ʇʦʣʦʞʠʤ, ʯʪʦ ʥʝʯʝʪʥʳʡ ʨʷʜ * ʤʘʪʨʠʮ ʇɿʉ ʥʘ ʙʦʨʪʫ ʂɸ ʥʘʭʦʜʠʪʩʷ ʚʧʝʨʝʜʠ 
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ʯʸʪʥʦʛʦ **, ʘ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ‗ ρȟɤ ʤʘʪʨʠʮ ʚʦʟʨʘʩʪʘʶʪ ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʝʩʣʠ 

ʩʤʦʪʨʝʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʣʸʪʘ ʂɸ. ʇʨʠ ʵʪʦʤ ʵʢʩʧʦʥʠʨʫʶʱʘʷ ʱʝʣʴ (ʕʑ), ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʢʦʪʦʨʦʡ (ʪʦʯʢʘ ʦ) ʩʦʚʧʘʜʘʝʪ ʩ ʛʣʘʚʥʦʡ ʪʦʯʢʦʡ ʌʇ, ʠʤʝʝʪ 

ʜʣʠʥʫ ὒ̚  ʠ ʰʠʨʠʥʫ Ὠ̚ . ʂʘʞʜʘʷ ʤʘʪʨʠʮʘ ʇɿʉ ʩʦʩʪʦʠʪ ʠʟ Pp ,1=  ʩʪʨʦʢ ʠ 

Mm 1,= ʩʪʦʣʙʮʦʚ ʜʘʪʯʠʢʦʚ ʇɿʉ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ  ʨʘʟʤʝʨʳ 

yx
ll DD ,  ʠ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʵʵ N,1n =  ʚʜʦʣʴ ʕʑ, ʛʜʝ ὔ̞ ɤϽὖ. ɼʦʧʫʩʪʠʤ, ʯʪʦ 

ʤʘʪʨʠʮʳ ʇɿʉ ʦʙʦʠʭ ʨʷʜʦʚ ʠʤʝʶʪ ʧʝʨʝʢʨʳʪʠʝ ʧʦ ʧʝʨʚʳʤ ʠ ʧʦʩʣʝʜʥʠʤ ʩʪʦʣʙʮʘʤ, 

ʠ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ: 

.ll  N;N  n;n
yyʵʵ
D=D==                                                                           (2.1) 

ʇʦʣʦʞʠʤ ʜʘʣʝʝ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ),(
K0

tt ʤʘʨʰʨʫʪ ʢʦʩ-

ʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ (ʨʠʩʫʥʦʢ 2.2) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 

ɓ(t0)

Ŭ(tʢ)

ɓ(tʢ)

S(tʢ)

S(t0)

Ŭ(t0)

ɢ(t0)

ʂɸV

 

ʈʠʩʫʥʦʢ 2.2 - ʄʘʨʰʨʫʪ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ: 
ɻȟɼȟʔ ï ʫʛʣʳ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ; ὛὸὛὸ  ï ʪʨʘʩʩʘ ʂɸ 

 

ʤʘʪʨʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ },1,,1|,{ NnKknk
ɻ

==><=Á  ʠʟ K ʩʪʨʦʢ ʠ N  ʩʪʦʣʙʮʦʚ 

ʧʠʢʩʝʣʝʡ, ʛʜʝ  nk,  - ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʧʠʢʩʝʣʝʡ.  

ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ (ʩʤ. ʧ.1.3), ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʮʝʥʪʨʳ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮ ʇɿʉ ʯʸʪʥʦʛʦ ʠ ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ, ʥʘʟʳʚʘʶʪʩʷ 

ʬʦʨʤʠʨʫʶʱʠʤʠ ʢʨʘʷʤʠ (ʌʂ) ʬʦʪʦʧʨʠʸʤʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʌʇʉ), ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʧʦʣʦʞʝʥʠʷ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʚ ʤʦʤʝʥʪʳ 
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ʚʨʝʤʝʥʠ † ʩʯʠʪʳʚʘʥʠʷ ʩ ʥʠʭ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ɹɿʋ ʆʕʉʉ. ʕʪʠ ʤʦʤʝʥʪʳ ʚʨʝ-

ʤʝʥʠ [83] ʩʯʠʪʘʶʪʩʷ ʤʦʤʝʥʪʘʤʠ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝ-

ʥʠʡ ʤʘʪʨʠʮʘʤʠ ʇɿʉ (ʩʤ. ʬ. (1.12)).  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʦʤʫ ʧʠʢʩʝʣʶ { }nk,   ᶰᴘɻ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚ ʦʜʥʦ-

ʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ{ }Nn ,1(
ʵ
Í  ʜʘʪʯʠʢʦʚ ʇɿʉ, ʚ ʢʦʪʦʨʳʭ  ʚ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ † ʬʦʨʤʠʨʫʶʪʩʷ ʵʪʠ ʩʝʛʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ, ʠ ʠʭ ʧʣʦʩ-

ʢʠʝ ʢʦʦʨʜʠʥʘʪʳ { }yx,  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ. ʇʦʩʣʝʜʥʠʝ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, 

ʢʘʢ ʧʣʦʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʉʇʃ ʩ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʌʇ 

ʆʕʉʉ. ʀʤʝʥʥʦ ʵʪʠ ʢʦʦʨʜʠʥʘʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ (1.1) - (1.2) ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʘʙʩʮʠʩʩʳ { }***Í xxx ,  ʠ ʦʨʜʠ-

ʥʘʪʳ { }***Í yyy ,  ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮ 

ʇɿʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʯʸʪʥʦʛʦ (ʚʝʨʭʥʠʡ ʠʥʜʝʢʩ *) ʠ ʯʸʪʥʦʛʦ (ʚʝʨʭʥʠʡ ʠʥʜʝʢʩ **) 

ʨʷʜʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ.  

ʉ ʫʯʸʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ, ʧʦʣʫʯʠʤ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʦʧʠʩʳʚʘʶ-

ʱʠʝ ʬʫʥʢʮʠʶ ʦʪʦʙʨʘʞʝʥʠʷ  ╕ ȡὯȟὲᴼ ὼȟώȟὸ ʤʥʦʞʝʩʪʚʘ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝ-

ʨʦʚ k, n ʵʣʝʤʝʥʪʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʚ ʤʥʦʞʝʩʪʚʦ ʢʦʦʨʜʠʥʘʪ x, y ʪʦʯʝʢ ʌʇʉ, ʘ ʪʘʢʞʝ ʫʪʦʯʥʠʤ ʬʦʨʤʫʣʫ (1.12) ʩ 

ʫʯʸʪʦʤ ʩʧʝʮʠʬʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʥʳʤʠ ʨʷʜʘʤʠ 

ʤʘʪʨʠʮ ʇɿʉ [94,145-146,188]. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʩʧʦʣʦʞʠʤ ʣʝʚʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠ-

ʥʘʪ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ Ikn (ʩʤ. ʨʠʩʫʥʦʢ1.6) ʠ ʌʇʉ Oʌxʬyʬ (ʩʤ. ʨʠʩʫʥʦʢ1.7, 

ʙ) ʚ ʌʇ ʆʕʉʉ, ʩ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʘ ʧʨʘʚʘʷ ʩʠʩʪʝʤʘ ʧʣʦʩʢʠʭ ʢʦʦʨʜʠʥʘʪ Oxy ( ʨʠʩʫ-

ʥʦʢ2.3), ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘʯʘʣʦ Oʬ ʣʝʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇʉ  Oʌxʬyʬ 

ʨʘʩʧʦʣʦʞʠʤ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʕʑ, ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʤʘʪʨʠʮʳ ʇɿʉ 

/2L=l ʯʸʪʥʦʛʦ ʨʷʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʨʘʚʦʤʫ ʥʠʞʥʝʤʫ ʢʨʘʶ ʜʘʪʯʠʢʘ ʇɿʉ 

ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʙʮʘ ʠ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʠ ʵʪʦʡ ʤʘʪʨʠʮʳ; ʦʩʴ Oʬyʬ  ʥʘʧʨʘʚʠʤ ʧʦ 

ʧʨʘʚʦʤʫ ʢʨʘʶ ʵʪʦʡ ʤʘʪʨʠʮʳ ʚʜʦʣʴ ʧʨʘʚʦʡ ʛʨʘʥʠʮʳ ʯʸʪʥʦʛʦ ʨʷʜʘ ʤʘʪʨʠʮ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʨʘʩʪʘʥʠʷ ʠʭ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ ɚ; ʦʩʴ Oʬxʬ - ʚʜʦʣʴ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʳ ʤʘʪʨʠʮʳ 1/2+L=l ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʂɸ. 
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L=1,l

ʙ) ʄʘʪʨʠʮr ʇɿʉ
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k

n

ʌO

ʌx

ʌy  

ʈʠʩʫʥʦʢ 2.3 -  ʂʦʦʨʜʠʥʘʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʌʇ ʆʕʉʉ 

ʅʘʯʘʣʦ ʦʪʩʯʸʪʘ I ʣʝʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ Ikn  ʨʘʩʧʦʣʦʞʠʤ ʧʦʩʨʝʜʠʥʝ 

ʚʝʨʭʥʝʛʦ ʢʨʘʷ ʕʑ, ʦʩʴ Ik ʥʘʧʨʘʚʠʤ ʚʜʦʣʴ ʚʝʨʭʥʠʭ ʛʨʘʥʠʮ ʜʘʪʯʠʢʦʚ ʇɿʉ ʧʝʨʚʦʡ 

ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ 1=l  ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ 
ʌ

xʆ
ʌ
.  ʊʦʛʜʘ ʦʩʴ In ʩʦʚʧʘʜʸʪ ʩ ʦʩʴʶ Oʬyʬ 

ʠ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ ʤʘʪʨʠʮ ʇɿʉ ʯʸʪʥʦʛʦ ʨʷʜʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʤʘʪʨʠʮLr=l .  

ʅʘʯʘʣʦ ʆ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇ Oxy ʨʘʩʧʦʣʦʞʠʤ ʚ ʛʣʘʚʥʦʡ ʪʦʯʢʝ ʬʦʢʘʣʴ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʝʨʝʜʠʥʦʡ ʵʣʝʤʝʥʪʦʚ 

ʇɿʉ /2
ʵ

Nn =  ʤʘʪʨʠʮʳ  /2L=l ʯʸʪʥʦʛʦ ʨʷʜʘ ʠ 1 /2
ʵ

+=Nn  ʤʘʪʨʠʮʳ  ʥʝʯʸʪʥʦʛʦ 

ʨʷʜʘ 1/2+L=l ; ʦʩʴ Ox ʥʘʧʨʘʚʠʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʕʑ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʸʪʘ 

ʂɸ; ʦʩʴ Oy - ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ Oʬyʬ ʯʝʨʝʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʵʣʝʤʝʥʪʦʚ ʇɿʉ 

ʧʦʩʣʝʜʥʝʛʦ ʠ ʧʝʨʚʦʛʦ ʩʪʦʣʙʮʘ ʤʘʪʨʠʮ ʇɿʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʸʪʥʦʛʦ ʠ ʥʝʯʝʪʥʦʛʦ  

ʨʷʜʘ ʚ ʩʪʦʨʦʥʫ ʤʘʪʨʠʮʳ 1/2+L=l . ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.3, ʟʥʘʯʝʥʠʝ ʢʦʦʨʜʠ-

ʥʘʪʳ x, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʘʪʯʠʢʘ ʇɿʉ Nn 1,
ʵ
=  ʢ ʤʘʪʨʠʮʘʤ ʇɿʉ  

ʯʸʪʥʦʛʦ ʠʣʠ ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ:  

îí

î
ì
ë

Í=

ÍDÖ=
=

****

**

. ,0

; ,
x

l

l

nʝʩʣʠx

nʝʩʣʠlʄx
x                                                                  (2.2) 

ʏʸʪʥʦʩʪʴ ʤʘʪʨʠʮ ʇɿʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ L= ,1l , ʢʦ-

ʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʚʳʨʘʞʝʥʠʝʤ 
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í
ì
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=

D+=+
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, /  ʝʩʣʠ , 

; /  ʝʩʣʠ,1

??

???

Pn

Pn
l                                                                     (2.3) 

ʛʜʝ  ?- ʮʝʣʘʷ ʯʘʩʪʴ ʯʠʩʣʘ,  ?Dï ʤʘʥʪʠʩʩʘ ʯʠʩʣʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʪʦʯʢʠ ʩʥʷʪʠʷ ʢʦʦʨʜʠʥʘʪ (ʊʉʂ) ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʚ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʮʝʥʪʨʘʭ ʧʠʢʩʝʣʝʡ ʬʦʨʤʫʣʘ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʝʨʝʭʦʜʘ ʦʪ ʧʦ-

ʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ  Nnn 1,
ʵ

==  ʧʠʢʩʝʣʷ ʚ ʩʪʨʦʢʝ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʟʥʘ-

ʯʝʥʠʶ ʢʦʦʨʜʠʥʘʪʳ y ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

í
ì
ë

¸D+DÖ

=
=

/2. ʝʩʣʠ /2,)- /2(

/2; ʝʩʣʠ , 0

y
NnllnN

Nn
y

y

                                                    (2.4)  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʭʦʞʜʝʥʠʝ ʢʦʦʨʜʠʥʘʪ { }yx,  ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʉʇʃ ʩ 

ʌʇ ʆʕʉʉ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦʤʝʨʫ n ʧʠʢʩʝʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (2.2)-(2.4). ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʬʦʨʤʫʣʳ (1.12), ʦʧʠʩʳʚʘʶʱʝʡ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ † ʧʦ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦʤʝʨʫ k ʩʪʨʦʢʠ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝ-

ʥʠʷ, ʨʘʩʩʤʦʪʨʠʤ ʩʧʝʮʠʬʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʜʚʫʤʷ ʨʷ-

ʜʘʤʠ ʤʘʪʨʠʮ ʇɿʉ.  ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʦʧʦʣʦʛʠʝʡ ʌʇʉ ʆʕʉʉ (ʩʤ. ʨʠʩʫʥʦʢ 2.1) ʥʘ 

ʙʦʨʪʫ ʂɸ ʤʘʪʨʠʮʘʤʠ ʇɿʉ ʥʝʯʸʪʥʦʛʦ * ʠ ʯʸʪʥʦʛʦ ** ʨʷʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʜʚʝ ʧʦ-

ʣʦʩʳ ʠʟʦʙʨʘʞʝʥʠʷ (ʨʠʩʫʥʦʢ 2.4, ʘ). ʇʨʠ ʮʝʥʪʨʘʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʘ ʟʝʤʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ (ʨʠʩʫʥʦʢ 2.4, ʙ) ʤʛʥʦʚʝʥʥʘʷ ʧʨʦʝʢʮʠʷ ʵʪʠʭ ʨʷʜʦʚ ʤʘʪʨʠʮ ʇɿʉ ʦʙʨʘ-

ʟʫʝʪ ʩʪʫʧʝʥʯʘʪʫʶ ʧʦʣʦʩʫ ʟʘʭʚʘʪʘ, ʧʦʭʦʞʫʶ ʥʘ ʛʨʝʙʸʥʢʫ, ʘ ʪʦʧʦʣʦʛʠʷ ʨʷʜʦʚ ʠ ʩʘ-

ʤʠʭ ʤʘʪʨʠʮ ʠʟʤʝʥʷʝʪʩʷ ʟʝʨʢʘʣʴʥʳʤ ʦʙʨʘʟʦʤ: ʢʘʢ ʩʣʝʚʘ - ʥʘʧʨʘʚʦ, ʪʘʢ ʠ ʚʚʝʨʭ-

ʚʥʠʟ. ɸʥʘʣʠʟ ʪʦʧʦʣʦʛʠʠ ʤʘʪʨʠʮ ʇɿʉ ʥʘ ʙʦʨʪʫ ʂɸ ʠ ʠʭ ʧʨʦʝʢʮʠʡ ʥʘ ʤʝʩʪʥʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʯʝʥʴ ʚʘʞʥʳʡ ʚʨʝʤʝʥʥʦʡ ʘʩʧʝʢʪ: ʥʝʯʸʪʥʳʡ ʨʷʜ ʤʘʪʨʠʮ ʇɿʉ 

ʥʘ ʙʦʨʪʫ ʂɸ ʥʘʭʦʜʠʪʩʷ ʚʧʝʨʝʜʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʣʸʪʘ ʂɸ, ʘ ʚ ʧʨʦʝʢʮʠʠ ʥʘ ʟʝʤ-

ʥʫ ʁʧʦʚʝʨʭʥʦʩʪʴ - ʧʦʟʘʜʠ ʯʸʪʥʦʛʦ ʨʷʜʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʘʪʨʠʮʳ ʯʸʪʥʦʛʦ ʨʷʜʘ 

ʧʨʦʠʟʚʦʜʷʪ ʦʧʝʨʝʞʘʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ 

ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ (ʧʦʤʝʯʝʥʳ ʢʦʩʦʡ ʰʪʨʠʭʦʚʢʦʡ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʤʝʞʥʳʭ ʩ 

ʥʠʤʠ ʧʫʩʪʳʭ ʫʯʘʩʪʢʦʚ ʚ ʛʨʝʙʸʥʢʝ. ʀʟʦʙʨʘʞʝʥʠʷ ʧʫʩʪʳʭ ʫʯʘʩʪʢʦʚ ʬʦʨʤʠʨʫʶʪʩʷ 

ʤʘʪʨʠʮʘʤʠ ʇɿʉ ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ ʚ ʨʝʞʠʤʝ ʟʘʤʝʪʘʥʠʷ, ʪ.ʝ. ʧʦʟʜʥʝʝ, ʧʨʠʯʸʤ ʥʘ ʚʝ-

ʣʠʯʠʥʫ ʚʨʝʤʝʥʠ †, ʨʘʚʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʜʥʦʛʦ M- ʪʘʢʪʘ. 



68 

 

 

 

 

                                         ʘ)                                                        ʙ) 

ʈʠʩʫʥʦʢ 2.4 - ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʚʫʭ ʧʦʣʦʩ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ:  
ʘ - ʥʘ ʙʦʨʪʫ ʂɸ; ʙ - ʚ ʧʨʦʝʢʮʠʠ ʥʘ ʟʝʤʣʝ 

 

ɺ ʭʦʜʝ ʧʝʨʚʠʯʥʦʡ ʥʘʟʝʤʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʫʩʪʨʘ-

ʥʝʥʠʷ ʵʬʬʝʢʪʘ ʛʨʝʙʸʥʢʠ (ʨʠʩʫʥʦʢ 2.5, ʘ) ʧʦʣʦʩʳ ʫʯʘʩʪʢʦʚ ʠʟʦʙʨʘʞʝʥʠʡ ʤʘʪʨʠʮ 

ʯʸʪʥʦʛʦ ʠ ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ, ʩʦʜʝʨʞʘʱʠʭ ʩʪʨʦʢʠ ʂk ,1=**  ʠ )(, MKMk +=* , 

ʩʦʚʤʝʱʘʶʪ (ʨʠʩʫʥʦʢ 2.5, ʙ).   

k,t
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ʠʟʦʙʨʘʞʝʥʠ̫

                                                                                                                                                                                                                                                                                                                                                               

ʘ)                                                               ʙ) 

ʈʠʩʫʥʦʢ 2.5 - ʌʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʳʭ ʩʦʩʪʘʚʥʳʭ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ: 
ʘ - ʥʘ ʙʦʨʪʫ ʂɸ; ʙ - ʚ ʧʨʦʝʢʮʠʠ ʥʘ ʟʝʤʣʝ 

ʕʪʦ ʩʦʚʤʝʱʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʸʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʠʟ ɹɿʋ ʩʥʘ-

ʯʘʣʘ ʬʘʡʣʦʚ ʩʪʨʦʢ ʦʪ ʯʸʪʥʳʭ ʤʘʪʨʠʮ, ʘ ʟʘʪʝʤ ʬʘʡʣʦʚ ʩ ʥʦʤʝʨʘʤʠ ʩʪʨʦʢ MϽk ʦʪ 

ʥʝʯʸʪʥʳʭ ʤʘʪʨʠʮ ʇɿʉ. ʅʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʚʦʡ ʝʜʠʥʦʡ ʩʦʩʪʘʚ-

ʥʦʡ ʩʪʨʦʢʠ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ [188] ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʜʠʥʘʷ ʥʫʤʝʨʘʮʠʷ ʩʦʩʪʘʚʥʳʭ ʩʪʨʦʢ, ʢʦʪʦʨʘʷ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ (2.5), ʩʦʭʨʘʥʷʝʪ ʥʫʤʝʨʘʮʠʶ ʩʪʨʦʢ ʯʸʪʥʦʛʦ ʨʷʜʘ ʤʘʪʨʠʮ, ʪ. ʝ. ʧʦʣʘʛʘ-

ʝʪʩʷ, ʯʪʦ ***== kkk . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʜʠʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʠʢʩʝʣʝʡ 

ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 2.5, ʙ), ʬʦʨʤʠʨʫʝʤʦʛʦ ʜʚʫʤʷ ʨʷ-

ʜʘʤʠ ʤʘʪʨʠʮʘʤ ʇɿʉ, ʠʤʝʝʪ ʂ-ʩʪʨʦʢ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚ 

ʧʦʨʷʜʢʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʪʨʠʮ ʇɿʉ ʫʯʘʩʪʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʦ P ʧʠʢʩʝʣʝʡ ʠʟʦʙ-

ʨʘʞʝʥʠʷ. ʋʯʘʩʪʢʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʘʤʠ ʇɿʉ ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ ʤʘʪʨʠʮ, 

ʠʤʝʶʪ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʥʘ ʚʝʣʠʯʠʥʫ ʄt  ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ktʥʘ ʠʥʪʝʨʚʘʣʝ 

ʩʲʸʤʢʠ, ʯʝʤ ʫʯʘʩʪʢʠ ʯʸʪʥʦʛʦ ʨʷʜʘ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʠʢʩʝʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦ-

ʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ n ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʷʜʫ ʤʘʪʨʠʮ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(2.3). 

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʠʢʩʝʣʝʡ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ ʙʫ-

ʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ [188]: 
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ʄʦʜʝʣʴ (2.6) ʧʦʟʚʦʣʷʝʪ, ʟʘʜʘʚ ʬʦʨʤʘʪ K N ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ 

ʩʲʸʤʢʠ ʠ ʟʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ὠ̉̈ ʚ ʌʇ ʆʕʉʉ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʨʠʮ ʇɿʉ ʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʦʣʫʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʨʝʤʝʥʝʤ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʠ ʧʣʦʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʧʦʣʫʯʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʷʭ (2.2) ï (2.6) ʨʝʰʠʪʴ ʧʝʨʚʫʶ ʠʟ ʧʦʩʪʘʚʘ- 
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ʣʝʥʥʳʭ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʟʘʜʘʯ, ʩʦʩʪʦʷʱʫʶ ʚ ʥʘʭʦʞʜʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʚʠʜʘ 

ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ çʩʥʠʤʦʢ-ʢʘʤʝʨʘè. 

2.2. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʉʇʃ ʚ ʦʙʨʘʪʥʦʡ ʩʭʝʤʝ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

2.2.1. ʌʦʨʤʘʪ çʩʥʠʤʦʢ-ʢʘʤʝʨʘè 

ʀʟ ʚʳʨʘʞʝʥʠʡ (2.5) - (2.6) ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʱʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʙʫʜʝʪ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  
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.                                                                 (2.7) 

ɿʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ Mt  ʚ ʬʦʨʤʫʣʝ (2.7) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʤʘʪʨʠʮ ʇɿʉ ʢ ʯʸʪʥʦʤʫ ʠʣʠ ʥʝʯʸʪʥʦʤʫ ʨʷʜʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ  
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ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ (2.2) ï (2.4), (2.7) - (2.8) ʧʦʟʚʦʣʷʶʪ ʧʦ ʟʘʜʘʥ-

ʥʳʤ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʘʤ k, n ʧʠʢʩʝʣʝʡ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ x, y ʜʘʪʯʠʢʦʚ ʇɿʉ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭ ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ, ʠ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ kt ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ 

ʧʠʢʩʝʣʝʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ.  

2.2.2. ɺʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʉʇʃ 

ɺʠʨʪʫʘʣʴʥʘʷ ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʌʇʉ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʦʨʜʠʥʘʪʥʦ- ʚʨʝʤʝʥ- 

ʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʠʢʩʝʣʝʡ (2.6) ʧʦʟʚʦʣʷʝʪ 

 ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʤʘʪʨʠ- 

ʮʘʤʠ ʇɿʉ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʌʇʉ, ʧʨʠʚʝʜʸʥʥʫʶ ʢ ʚʠʜʫ ʦʜʥʦʩʪʨʦʯʥʦʡ ʇɿʉ 

ʣʠʥʝʡʢʠ (ʩʤ. ʨʠʩʫʥʦʢ1.14, ʘ), ʥʦ ʦʙʣʘʜʘʶʱʫʶ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ ʤʘʪʨʠʯʥʦʡ ʤʦʜʝʣʠ ʌʇʉ ʩ ʜʚʫʤʷ ʨʷʜʘʤʠ ʤʘʪʨʠʮ ʇɿʉ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝ-

ʞʠʤʝ ɺɿʅ ɿʇ. ɹʫʜʝʤ ʥʘʟʳʚʘʪʴ ʵʪʫ ʚʠʨʪʫʘʣʴʥʫʶ ʣʠʥʝʡʥʫʶ ʤʦʜʝʣʴ ʌʇʉ ʣʠʥʝʡ-

ʢʦʡ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʤʘʪʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ (ʃʕʄʉ), ʠ ʧʦʣʘʛʘʪʴ ʜʘʣʝʝ [94,145], ʯʪʦ 

ʦʥʘ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʝʶ ʤʘʨʰʨʫʪ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙ-

ʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
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1. ʃʕʄʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʨʪʫʘʣʴʥʫʶ ʩʪʨʦʢʫ ʜʘʪʯʠʢʦʚ ʇɿʉ, ʚʢʣʶʯʘ-

ʶʱʫʶ ʚ ʩʝʙʷ ʯʝʨʝʜʫʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʫʯʘʩʪʢʠ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʜʘʪʯʠʢʘʤʠ 

ʇɿʉ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮ ʇɿʉ ʥʝʯʸʪʥʦʛʦ ʠ ʯʸʪʥʦʛʦ ʨʷʜʘ. 

2.ʃʠʥʠʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ 

ʇɿʉ ʃʕʄʉ, ʚʦ ʚʨʝʤʝʥʥʦʤ ʘʩʧʝʢʪʝ ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʤʦʤʝʥʪʳ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩ-

ʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʨʠʮʘʤʠ ʇɿʉ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʦʚ ʝʜʠʥʳʭ ʩʪʨʦʢ 

ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ. ʕʪʠ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʩʯʠʪʘʶʪʩʷ ʚʨʝʤʝʥʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ kt 

ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʩʪʨʦʢ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʜʘʪʯʠʢʦʚ 

ʇɿʉ ʃʕʄʉï ʪʦʯʢʘʤʠ ʩʥʷʪʠʷ ʢʦʦʨʜʠʥʘʪ. 

3.ʊʦʯʢʠ ʩʥʷʪʠʷ ʢʦʦʨʜʠʥʘʪ ʃʕʄʉ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (2.2) - (2.4) 

ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ kt ʧʦʣʦʞʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʜʘʪ-

ʯʠʢʦʚ ʇɿʉ  ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮ ʇɿʉ ʚʠʨʪʫʘʣʴʥʦʛʦ ʥʝʯʸʪʥʦʛʦ ʠ ʯʸʪʥʦʛʦ 

ʨʷʜʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ. 

4.ʂʘʞʜʘʷ ʝʜʠʥʘʷ ʩʪʨʦʢʘ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ k  

ʩʦʩʪʦʠʪ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʧʦʨʷʜʢʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʪʨʠʮ ʇɿʉ L 

- ʫʯʘʩʪʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ n
ll

P,1=  ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ kt 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (2.7)-(2.8).  

5.ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ n ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʝʜʠʥʦʡ ʩʪʨʦʢʝ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʩ ʬʦʨʤʫʣʦʡ (2.3) ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʫʯʘʩʪʢʘʤ, ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʳʤ ʚʠʨʪʫʘʣʴʥʳʤ ʥʝʯʸʪʥʳʤ ʠʣʠ ʯʸʪʥʳʤ ʨʷʜʦʤ ʤʘʪʨʠʮ ʇɿʉ, ʠ ʦʨʜʠʥʘʪʫ y ʚ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʌʇʉ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʃʕʄʉ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʝ ʤʝʥʷʷ ʧʨʠ ʵʪʦʤ 

ʠʭ ʩʫʱʥʦʩʪʴ.  

ɺʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ. ʇʦʣʫʯʠʤ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝ-

ʥʠʝ, ʢʦʪʦʨʦʝ ʩʚʷʟʳʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʜʚʘ ʚʠʨʪʫʘʣʴʥʳʭ ʣʫʯʘ 

(ʩʤ. ʨʠʩʫʥʦʢ 1.2), ʩʦʩʪʘʚʣʷʶʱʠʭ ʃɺ [167-169, 189]. ʇʫʩʪʴ ʚ ʌʇ  ʆʕʉʉ 1 ʨʘʟʤʝ-

ʱʝʥʘ ʚʠʨʪʫʘʣʴʥʘʷ ʃʕʄʉ 2 (ʨʠʩʫʥʦʢ 2.6), ʩʦʩʪʦʷʱʘʷ ʠʟ Nn 1,
ʵ
=   ʜʘʪʯʠʢʦʚ ʇɿʉ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʥʫ ʩʪʨʦʢʫ ʚʜʦʣʴ ʕʑ 3. 
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ʈʠʩʫʥʦʢ 2.6 - ɻʝʦʤʝʪʨʠʷ ʩʲʸʤʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʃʕʄʉ 

ʅʘ ʵʪʫ ʌʇʉ ʯʝʨʝʟ ʕʑ 3 ʥʝʧʨʝʨʳʚʥʦ ʚ ʧʨʦʮʝʩʩʝ ʩʲʸʤʢʠ ʧʘʜʘʝʪ ʩʚʝʪʦʚʦʡ 

ʧʫʯʦʢ 4 ʦʪ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 6, ʧʦʧʘʜʘʶʱʝʡ ʚ ʧʦʣʦʩʫ ʟʘʭʚʘʪʘ ʩʲʸʤʦʯ-

ʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʇʦʣʦʞʠʤ, ʯʪʦ ʕʑ 3 ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯ-

ʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʪʨʘʝʢʪʦʨʠʠ 5 ʧʦʣʸʪʘ ʂɸ, ʩʠʩʪʝʤʘ ʦʪʩʯʸʪʘ Oxy 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ (ʩʤ. ʨʠʩʫʥʦʢ 2.3), Ὓὼ̃ώ̃ᾀ̃ ï 

ʚʠʟʠʨʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ (ʩʤ. ʨʠʩʫʥʦʢ 1.9), ʘ ʩʠʩʪʝʤʘ ʦʪʩʯʸʪʘ OXYZ - ʛʨʠʥ-

ʚʠʯʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ (ʩʤ. ʨʠʩʫʥʦ ʢ1.13).  ʅʘ ʨʠʩʫʥʢʝ 2.6 ʚʠʜʥʦ, ʯʪʦ, ʝʩʣʠ 

ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʩʲʝʤʢʠ ʩʦʝʜʠʥʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʚʠʨʪʫʘʣʴʥʳʤʠ ʣʫʯʘʤʠ 

ʪʦʯʢʠ ʤʝʩʪʥʦʩʪʠρὔ , ʮʝʥʪʨ ʧʨʦʝʢʮʠʠ S ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ   ʠ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʝ ʮʝʥʪʨʳ ʜʘʪʯʠʢʦʚ ʇɿʉ ρȟὔ  ʃʕʄʉ, ʬʦʨʤʠʨʫʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʷ ʵʪʠʭ ʪʦ-

ʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʪʦ ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʥʘʭʦʜʠʪʩʷ ʚ  ʧʣʦʩʢʦʩʪʠ ʚʠʟʠʨʦʚʘʥʠʷ 4, ʦʙʨʘʟʫʷ  

ʤʛʥʦʚʝʥʥʫʶ ʉʇʃ. ʉ ʫʯʸʪʦʤ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʚʦʡʩʪʚ ʃʕʄʉ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʚ ʢʘʞ-ʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʲʸʤʢʠ  ),t(
0k K

tÍt  ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʜʘʪ-

ʯʠʢʦʚ ʇɿʉ ὲ̞ᶰ ρȟὔ  ʃʕʄʉ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  

ὲ̞  ɴ ρὔ ,  ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ, ʘ ʚʝʢʪʦʨʘ Ὓὲ̞ ὸ ʠ )(tSnɻ  ʙʫʜʫʪ ʢʦʣʣʠ- 
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ʥʝʘʨʥʳʤʠ. ɿʘʧʠʰʝʤ ʵʪʦ ʩʚʦʡʩʪʚʦ ʚʝʢʪʦʨʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠ:  

Ὓὲ̞ ὸ= ),()( tSnt
ʵ

Ö-m                                                                                   (2.9) 

ʛʜʝ )(tm  - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʘ ʟʥʘʢ ʤʠʥʫʩ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʚʝʢʪʦʨʘ Ὓὲ̞ ὸ  ʠ )(tSnɻ , ʩʦʩʪʘʚʣʷʶʱʠʝ ʃɺ, ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥʥʳʝ 

ʩʪʦʨʦʥʳ.  

ʆʙʦʟʥʘʯʠʤ ʜʘʣʝʝ )(n
_____

ʵ tS =r ʊ)(t),(t),((t) fyx= , ʛʜʝ f - ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʆʕʉʉ, x(t),y(t) - ʢʦʦʨʜʠʥʘʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʜʘʪ-

ʯʠʢʘ ʇɿʉ ὲ̞ ᶰ N,1  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ Oxy, ὕὲ̞=R, =OS RS(t), ʛʜʝ R

,),,( ʊZYX= R ʊ

SSS
tZtYtXt ))(),(),(()(

S
= - ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ὲ̞  ʠ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ S ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ,   Ὓὲ̞ ╡̆ ˏὸ=

)(
S

tRR- - ʚʝʢʪʦʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʃɺ, ʩʦʝʜʠʥʷʶʱʫʶ ʮʝʥʪʨ ʧʨʦʝʢʮʠʠ S 

ʩ ʪʦʯʢʦʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ὲ̞  ɴ ρὔ . 

ʉ ʫʯʸʪʦʤ ʚʚʝʜʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʟʘʧʠʰʝʤ ʚʳʨʘʞʝʥʠʝ (2.9) ʚ ʚʠʜʝ 

)(
S

tRR- = )()()( ttt rA ÖÖ-m ,      (2.10)                   

ʛʜʝ  )(A t - ʤʘʪʨʠʮʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʦʨʠʝʥʪʘʮʠʶ ʩʠʩʪʝʤʳ ʢʦ-

ʦʨʜʠʥʘʪ Oxy ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʠʥ-

ʚʠʯʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ OXYZ. 

ɺʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ (2.10) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʨʘʚʥʝʥʠʷ ʢʦʣ - 

ʣʠʥʝʘʨʥʦʩʪʠ ʜʣʷ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʬʦʨʤʘʪʝ çʢʘʤʝʨʘ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè, 

ʦʙʦʟʥʘʯʝʥʥʳʝ ʚ ʦʙʱʝʤ ʚʠʜʝ ʬʦʨʤʫʣʘʤʠ (1.1) - (1.2). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʫʨʘʚʥʝʥʠʝ 

(2.10) ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʩʚʷʟʳʚʘʝʪ ʧʣʦʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʜʘʪʯʠʢʦʚ ʇɿʉ ʃʕʄʉ, ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦ-

ʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨ-

ʜʠʥʘʪʳ ʂɸ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʕʉʉ, ʘ ʪʘʢʞʝ ʦʨʙʠʪʘʣʴʥʳʝ ʠ ʫʛ-

ʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʩʲʸʤʢʠ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ɸ(t), ʚʠʜ ʢʦʪʦ-

ʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʘʨʠʘʥʪʦʤ ʩʦʩʪʘʚʘ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚʝʢʪʦʨ 

ʊ)(t),(t),((t) fyx=r  ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [168]: ʦʥ ʚʩʝʛʜʘ ʥʘʧʨʘʚ-

ʣʝʥ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥʦ ʚʝʢʪʦʨʫ ╡̆ ˏὸ= )(
S

tRR- , ʣʝʞʠʪ ʩ ʥʠʤ ʥʘ ʦʜʥʦʤ ʣʫʯʝ, 
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ʩʦʝʜʠʥʷʶʱʠʤ ʜʘʪʯʠʢ ʇɿʉ ʠ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʦ-

ʟʠʮʠʦʥʠʨʫʝʪ ʧʦʣʦʞʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʌʇ ʆʕʉʉ ʚ 

ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʠʢʩʝʣʝʡ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʘʪʯʠʢʦʚ ʇɿʉ ʢ ʤʘʪʨʠʮʘʤ ʇɿʉ   ʯʸʪʥʦʛʦ ʠʣʠ 

ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ, ʘ ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʪ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʮʠʢʣʘ ɺɿʅ ʧʦʣʦʞʝ-

ʥʠʝ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʩʪʨʦʢʘʭ ʠ ʩʪʦʣʙʮʘʭ ʵʪʠʭ ʤʘʪʨʠʮ.  

2.2.3. ʌʦʨʤʘʪ çʢʘʤʝʨʘ-ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʌɻʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʙʘ-

ʟʦʚʦʛʦ ʬʦʨʤʘʪʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʬʦʨʤʘʪ çʢʘʤʝʨʘ-ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣ-

ʣʠʧʩʦʠʜè [167]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʉʇʃ ʩ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʆɿʕ ʜʦʩʪʘʪʦʯʥʦ ʚʳʯʠʩʣʠʪʴ ʪʦʣʴʢʦ ʜʚʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʳ B 

ʠ L, ʧʦʩʢʦʣʴʢʫ H=0. ʂʨʦʤʝ ʪʦʛʦ, ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʠ ʩ ʆɿʕ ʣʝʞʘʪ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ ʠ ʠʤʝʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʫʪʦʯʥʝʥʠʝ ʕɺʆ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʚ ʵʪʦʤ ʬʦʨ-

ʤʘʪʝ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ. ʇʦʣʫʯʠʤ ʤʦʜʝʣʴ, ʧʦʟʚʦ-

ʣʷʶʱʫʶ ʚʳʯʠʩʣʠʪʴ ʛʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʆɿʕ [190].  

ʋʯʠʪʳʚʘʷ ʠʟʚʝʩʪʥʫʶ ʚ ʪʝʦʨʠʠ ʚʝʢʪʦʨʥʦʡ ʘʣʛʝʙʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ 

ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ ʠ ʝʛʦ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ 

►Ô ὨὸϽ■ὸ;                                                                                     (2.11) 

 ╡̆ ˏὸ= ὈὸϽ )(tL ,                                                                                (2.12) 

ʛʜʝ Ὠὸ ȿ►ὸȿ, ■ ( )ʊ
zyx

tltltlt )(),(),()( = - ʜʣʠʥʘ ʠ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʚʝʢ-

ʪʦʨʘ ►Ô ʚ ʚʠʟʠʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʆʕʉʉ; Ὀὸ ȿ╡̆ ˏὸȿ, 

( )ʊ
ZYX

tLtLtLt )(),(),()( =L - ʜʣʠʥʘ ʠ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʚʝʢʪʦʨʘ ╡̆ ˏὸ ʚ 

ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʫʶ ʩʫʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʦʨ 

ʮʠʦʥʘʣʴʥʦʩʪʠ )(tm , ʨʘʚʥʦʛʦ ʦʪʥʦʰʝʥʠʶ ʜʣʠʥ  ʵʪʠʭ ʚʝʢʪʦʨʦʚ, ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ 

(2.10) ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 )()()(
S

ttDt LRR Ö=- .                                                                     (2.13) 

ɹʫʜʝʤ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʠʞʥʠʡ ʠʥʜʝʢʩ çʥʦʣʴè ʚ ʦʙʦʟʥʘʯʝʥʠʷʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ 
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ʵʣʣʠʧʩʦʠʜʘ (ʆɿʕ), ʪ.ʝ. ʧʨʠ H0=0. ʉ ʫʯʸʪʦʤ ʵʪʦʛʦ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʛʨʠʥʚʠʯʩʢʠʭ 

ὢȟὣȟὤ  ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ὄȟὒ  ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʧʦʚʝʨʭ-

ʥʦʩʪʴʶ ʆɿʕ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʣʝʜʫʶʱʠʤ ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʘʥʦʥʠʯʝʩʢʠʤ ʫʨʘʚʥʝ-

ʥʠʝʤ ʆɿʕ  [50,128]:  

1
b

Z

a
2

2

2

22

=+
+

ʕʕ

YX
.                                                                                      (2.14) 

ʛʜʝ  ̞́, ὦ̞ï ʙʦʣʴʰʘʷ ʠ ʤʘʣʘʷ ʧʦʣʫʦʩʠ ʆɿʕ. 

ɿʘʧʠʰʝʤ ʜʘʣʝʝ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ (2.13) ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ 

ʬʦʨʤʝ: 

,)()()(ZZ

);()()(YY

);()()t(

0S0
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X00

tLtDt

tLtDt

tLtDXX

Z

Y

S

Ö+=

Ö+=

Ö+=

                                                                           (2.15) 

ʛʜʝ Ὀ ὸ ï ʜʣʠʥʘ ʃɺ ʦʪ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ S ʜʦ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʆɿʕ.  

ʇʦʜʩʪʘʚʠʚ ʜʘʣʝʝ (2.15) ʚ (2.14), ʧʦʩʣʝ ʥʝʩʣʦʞʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫ-

ʯʠʤ:  
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-1=0.                                                                    (2.16) 

ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
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ʉ ʫʯʸʪʦʤ (2.17) - (2.19) ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ Ὀ ὸ: 

0)( ))((a
0

2

0
=+Ö+Ö ctDbtD ,                                                                        (2.20) 

ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ  

2a

a4bb
)(

2

0

c
tD

-°-
= .                                                                                  (2.21) 

ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʤ, ʯʪʦ ʝʩʣʠ: 

ʘ) 4 ʘʩ > b2 - ʚʳʨʘʞʝʥʠʝ ʧʦʜ ʢʚʘʜʨʘʪʥʳʤ ʢʦʨʥʝʤ ʚ (2.21) ʤʝʥʴʰʝ ʥʫʣʷ, 

ʪʦ D ʙʫʜʝʪ ʢʦʤʧʣʝʢʩʥʳʤ ʯʠʩʣʦʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʢʪʦʨ Ὀ ὸ ʥʘʧʨʘʚʣʝʥ ʚ ʪʫ 

ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; 

ʙ) 4 ʘʩ = b2 - ʚʳʨʘʞʝʥʠʝ ʧʦʜ ʢʚʘʜʨʘʪʥʳʤ ʢʦʨʥʝʤ ʚ (2.21) ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ, 

ʧʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ (2.20) ʠʤʝʝʪ ʦʜʠʥ ʢʦʨʝʥʴ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʢʪʦʨ Ὀ ὸ ʫʢʘ-

ʟʳʚʘʝʪ ʥʘ ʪʦʯʢʫ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʢʘʩʘʪʝʣʴʥʦʡ ʣʠ- 

ʥʠʠ ʢ ʆɿʕ; 

ʚ) 4 ʘʩ  b2 - ʚʳʨʘʞʝʥʠʝ ʧʦʜ ʢʚʘʜʨʘʪʥʳʤ ʢʦʨʥʝʤ ʚ (2.21) ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠ 

ʫʨʘʚʥʝʥʠʝ (2.20) ʠʤʝʝʪ ʜʚʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʢʦʨʥʷ. ɺ ʩʣʫʯʘʝ 0 < Ὀ  < Ὀ ʟʥʘʯʝʥʠʝ 

Ὀ ʦʟʥʘʯʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʥʘʙʣʶʜʘʝʤʦʡ ʩʪʦʨʦʥʝ ʆɿʕ, ʘ ʟʥʘʯʝʥʠʝ Ὀ   ʦʟʥʘʯʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʪʦʯʢʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʩʪʦʨʦʥʝ ʆɿʕ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʥʘʙʣʶʜʘʝʤʦʡ. ʇʦ-

ʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʠʟ ʜʚʫʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʙʠʨʘʝʪʩʷ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ D. 

ʇʦʩʣʝ ʨʝʰʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (2.20) ʠ ʥʘʭʦʞʜʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ 

(2.21) ʜʣʠʥʳ ʃɺ Ὀ ὸ ʜʘʣʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʚʳʨʘʞʝʥʠʷʤʠ (2.15) ʚʳʯʠʩʣʷʶʪʩʷ 

ʛʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ὢȟὣȟὤ   ʪʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʆɿʕ, ʘ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ὄȟὒ ï ʧʦ ʬʦʨʤʫʣʘʤ 

ὄ ὥὶὧὸὫ
Ͻ̞ᶶϽ̞Ͻ

    Ͻ̞̞Ͻ

;                                          

ὒ ὥὶὧὸὫ;                                                                                             (2.22) 

Ὄ π,   
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ʛʜʝ Ὡ̞ ï ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʆɿʕ; • ὥὶὧ ὸὫ
  Ͻ ̞

; Ὡᶶ ̞

̞
. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ (2.11) - (2.22) 

ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʃɺ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʆɿʕ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʚʳʨʘʞʝʥʠʷʭ, ʨʘʩʩʤʦʪʨʠʤ ʜʘ-

ʣʝʝ ʧʨʷʤʫʶ ʠ ʠʪʝʨʘʮʠʦʥʥʫʶ ʩʭʝʤʳ ʫʯʸʪʘ ʧʨʝʚʳʰʝʥʠʡ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʥʘʜ ʦʙʱʠʤ ʟʝʤʥʳʤ ʵʣʣʠʧʩʦʠʜʦʤ [171, 191]. 

2.2.4. ʌʦʨʤʘʪ çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ Lè 

ʇʫʩʪʴ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʩʲʸʤʢʠ ʃɺ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʢ-

ʪʦʨ Ὓὓ, ʢʦʪʦʨʳʡ ʧʝʨʝʩʝʢʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ (ʨʠʩʫʥʦʢ 

2.7) ʚ ʪʦʯʢʝ ʄ0 ʩ ʠʟʚʝʩʪʥʳʤʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ὄ ὄ ȟὒ ὒ  ʠ ʛʨʠʥʚʠʯ-

ʩʢʠʤʠ ὢ ȟὣ ȟὤ  ʢʦʦʨʜʠʥʘʪʘʤʠ, ʘ ʬʠʟʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ï ʚ ʪʦʯʢʝ ʈ 

c ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ὄȟὒȟὌ  ʠ ὢȟὣȟὤ, ʘ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʎʄʈ 

ʨʘʡʦʥʘ ʩʲʸʤʢʠ ᴚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʪʦʙʨʘʞʝʥʠʝ ᴚḊ ὄȟὒ  O Ὄ .  
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ʈʠʩʫʥʦʢ 2.7 - ʋʯʸʪ ʚʳʩʦʪʳ ʪʦʯʝʢ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʆɿʕ 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʦʧʨʘʚʢʫ 

ЎὈ ʢ ʜʣʠʥʝ ʃɺ, ʪ.ʝ. ʜʣʠʥʫ ʚʝʢʪʦʨʘ ὖὓ . 

ʉʭʝʤʘ ʧʨʷʤʳʭ ʚʳʯʠʩʣʝʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʘʣʠʟʫʝʪʩʷ ʬʦʨʤʘʪ (1.21), ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʡ ʩʣʝʜʫʶʱʫʶ ʩʭʝʤʫ ʧʝʨʝʭʦʜʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʆɿʕ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ: 
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ᴚὄȟὒ ᴼ Ὄ  O ὧέί—OЎὈᴼὢȟὣȟὤ.                                           (2.23) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦʧʨʘʚʢʠ ʢ ʜʣʠʥʝ ʃɺ ʟʘ ʨʝʣʴʝʬ, ʫʯʠʪʳʚʘʶʱʠʝ 

ʝʸ ʦʨʠʝʥʪʘʮʠʶ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʛʣʦʙʘʣʴʥʦʡ 

ʎʄʈ  ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ. ʅʘʡʜʸʤ ʟʥʘʯʝʥʠʝ ʫʛʣʘ —, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʚʝʢʪʦʨʘʤʠ ὓὓ 

ʠ ὓὖ , ʢʦʣʣʠʥʝʘʨʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʢʪʦʨʫ-ʥʦʨʤʘʣʠ N0 ʠ ʚʝʢʪʦʨʫ ʃɺ Ὓὓ . 

ʅʘ ʨʠʩʫʥʢʝ 2.7 ʚʠʜʥʦ, ʯʪʦ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʥʦʨʤʘʣʠ N0 ʚ ʛʨʠʥʚʠʯʩʢʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʦʧʠʩʳʚʘʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ὔ ὧέίὄ Ͻὧέίὒȟὔ

ὧέίὄ ϽίὭὲὒ ȟὔ ίὭὲὄ , ʘ ʚʝʢʪʦʨ Ὓὓ  ʠʤʝʝʪ ʥʘʡʜʝʥʥʳʝ ʥʘ ʧʨʝʜʳʜʫʱʝʤ 

ʵʪʘʧʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ  ὒȟὒȟὒ. ʊʦʛʜʘ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʢʦʣʣʠʥʝʘʨʥʳʝ 

ʚʝʢʪʦʨʘ ὓὖ   ʠ Ὓὓ   ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥʥʳʝ ʩʪʦʨʦʥʳ, ʟʘʧʠʰʝʤ ʠʟ-

ʚʝʩʪʥʦʝ ʚ ʪʝʦʨʠʠ ʚʝʢʪʦʨʥʦʡ ʘʣʛʝʙʨʳ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʫʛʣʘ —:  

ÃÏÓ— ὧέίὄ ϽὧέίὒϽ ὒ+ὧέίὄ ϽίὭὲὒ Ͻὒ ίὭὲὄϽὒ .    (2.24) 

ʀʟ ʪʨʝʫʛʦʣʴʥʠʢʘ M0MP ʧʦʣʫʯʠʤ: 

ЎὈḙ
Ὄ
ÃÏÓ—,                                                                                          (2.25) 

ʛʜʝ HM ï ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʪʦʯʢʠ M. 

ʇʦʩʢʦʣʴʢʫ ʪʦʯʢʠ M0 ʠ M ʣʝʞʘʪ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʥʦʨʤʘʣʠ N0, ʟʥʘʯʝʥʠʝ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʚʳʩʦʪʳ HM ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʬʦʨʤʘʪʝ çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ-

ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ Nè (2.20) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʸʤ ʦʜʥʦʢʨʘʪʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʢ 

ʠʤʝʶʱʝʡʩʷ ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ ʎʄʈ: 

HM=ᴚὄ ȟὒ .                                                                                        (2.26) 

ʊʦʛʜʘ 
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                                                           (2.27) 

 ʘ  ʫʪʦʯʥʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ï ʧʦ ʬʦʨʤʫʣʘʤ (2.22).  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʰʘʛ ʚ ʧʣʘʥʝ ʫ ʛʣʦʙʘʣʴʥʳʭ ʎʄʈ ʩʦʠʟʤʝʨʠʤ ʩ ʚʝʣʠʯʠʥʦʡ ʧʦ-

ʧʨʘʚʢʠ (2.25) ʢ ʜʣʠʥʝ ʃɺ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʧʨʷʤʦʡ ʫʯʸʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩ ʪʦʯʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʣʦʙʘʣʴʥʳʭ ʎʄʈ.  
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ʉʭʝʤʘ ʠʪʝʨʘʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ɽʩʣʠ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ 

ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ, ʯʝʤ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʚʘʨʠʘʥʪʝ, ʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚʳʰʝ ʩʭʝʤʘ ʫʯʸʪʘ ʨʝʣʴʝʬʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʣʝʜʫʶʱʠʡ ʠʪʝʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ: 

 ὄȟὒȟ ὒ ὸȟὒ ὸȟὒ ὸȟᴚᴼὌ ȟÃÏÓ—ᴼЎὈ ὸ ᴼ ὢ ȟὣ ȟὤ ᴼ

ὄ ȟὒ ȟᴚᴼὌ ȟÃÏÓ—ᴼЎὈ ὸ ȣȢ                                                           (2.28)                

ʂʨʠʪʝʨʠʝʤ ʚʳʭʦʜʘ ʠʟ ʮʠʢʣʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʟʘʜʘʥʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʠʟʤʝ-

ʥʝʥʠʡ ʧʦ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʚʳʩʦʪʘʤ, ʧʦ ʜʣʠʥʝ ʃɺ ʠʣʠ ʧʦ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʤ (ʛʝʦʜʝ-

ʟʠʯʝʩʢʠʤ) ʢʦʦʨʜʠʥʘʪʘʤ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʬʦʨʤʘʪ çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ-

ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ Lè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʧʝʢʪʨʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʦʛ- 

ʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʫʯʝʥʥʳʝ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʨʝ-

ʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʣʝʛʢʦ ʧʝʨʝʚʝʩʪʠ ʚ ʣʶʙʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠ ʢʘʨʪʦʛʨʘ-

ʬʠʯʝʩʢʫʶ ʧʨʦʝʢʮʠʶ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʙʫ-

ʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʝʪʘʣʴʥʳʭ ʎʄʈ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʦʝʢʮʠʠ.   

2.2.5. ʌʦʨʤʘʪ çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ-ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜ-ʨʝʣʴʝʬ Lè 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʧʨʝʜʳʜʫʱʝʡ ʟʘʜʘʯʠ ʚ ʬʦʨʤʘʪʝ 

çʢʘʤʝʨʘ - ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè ʚ ʩʠʩʪʝʤʝ WGS-84 ʥʘʡʜʝʥʳ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ὄȟὒ ʪʦʯʢʠ P0, ʣʝʞʘʱʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦ-

ʠʜʘ, ʠ ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ [158] ʧʦʣʫʯʝʥʳ ʝʸ ʧʣʦʩʢʠʝ ὢᶻ ȟὣᶻ  ʢʦʦʨʜʠʥʘʪʳ 

ʠ ʥʦʨʤʘʣʴʥʘʷ ʚʳʩʦʪʘ Ὄᶻ  ʚ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ ʉʂ-95. ɿʘʜʘʥʳ ʪʘʢʞʝ ʜʝ-

ʪʘʣʴʥʘʷ ʎʄʈ ʤʝʩʪʥʦʩʪʠ ᴚᶻ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʪʦʙʨʘʞʝʥʠʝ ᴚᶻḊ 

ὢᶻȟὣᶻ  O Ὄᶻ ʚ ʉʂ-95.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʪʦʯʢʘ P ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ Ὓὖ ʩ ʚʠʨʪʫʘʣʴʥʦʡ 

ʛʦʨʠʟʦʥʪʘʣʴʶ Ὄᶻ  ʚʳʩʦʪʥʦʛʦ ʧʨʦʬʠʣʷ.  ʇʨʠ ʵʪʦʤ ʦʨʠʝʥʪʘʮʠʷ ʚʝʢʪʦʨʘ Ὓὖ ̃ ˞˗

ωυ , ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʨʠʝʥʪʘʮʠʷ ʚʝʢʪʦʨʦʚ Ὓὖ ʠ ὖὖ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʛʣʘʤʠ ‏ ʠ • 

(ʨʠʩʫʥʦʢ 2.8). 
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ʈʠʩʫʥʦʢ 2.8 - ʆʨʠʝʥʪʠʨʫʶʱʠʝ ʫʛʣʳ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ: 
ʘ) ï ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ ‏;  ʙ) ï ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ • 

 

ɺʚʝʜʸʤ ʜʘʣʝʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʪʦʧʦʮʝʥʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 

ὕὢὣὤ ʩ ʥʘʯʘʣʦʤ ʦʪʩʯʝʪʘ ʚ ʪʦʯʢʝ ὕ  (ʨʠʩʫʥʦʢ 2.9).  
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ʈʠʩʫʥʦʢ 2.9 - ʋʯʸʪ ʨʝʣʴʝʬʘ ʚ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ 

ʇʦʩʢʦʣʴʢʫ ʦʩʠ ὕὢὣὤ  ʧʘʨʘʣʣʝʣʴʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʩʷʤ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ὕᶻὢᶻὣᶻ, ʫʛʦʣ ‏ ʷʚʣʷʝʪʩʷ ʫʛʣʦʤ  

ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ὛὖȟὛὖȟ  ὖὖ ʠ ʧʣʦʩʢʦʩʪʴʶ ʤʝʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ Á,  ʘ ʫʛʦʣ • ï 
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ʫʛʣʦʤ ʤʝʞʜʫ ʠʭ ʧʨʦʝʢʮʠʷʤʠ ʥʘ ʧʣʦʩʢʦʩʪʴ Á ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʩʝʚʝʨ. ʋʛʣʳ ‏ ʠ 

• ʚʤʝʩʪʝ ʩ ʤʦʜʫʣʷʤʠ ʵʪʠʭ  ʚʝʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʠʭ ʧʦʣʷʨʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ.  

ʊʦʛʜʘ ʪʦʧʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ὢ ȟὣ ȟὤ  ʪʦʯʢʠ P   ʙʫʜʫʪ ʩʚʷʟʘʥʳ 

ʩ ʝʸ ʧʦʣʷʨʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ȿὖὖȿ, ‏ὸȟ•ὸ ʩʦʦʪʥʦʰʝʥʠʷʤʠ  

 ὢ ȿὖὖȿὧέί‏ὸὧέί•ὸ; 

ὣ ȿὖὖȿὧέί‏ὸίὭὲ•ὸ;                                                                     (2.29) 

ὤ ȿὖὖȿίὭὲ‏ὸ. 

ʅʘ ʨʠʩʫʥʢʝ 2.9 ʚʠʜʥʦ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʳ ὤ , ὤ  ʪʦʯʝʢ P ʠ P0 ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʉʂ-95 ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʠʭ ʥʦʨʤʘʣʴʥʳʝ ʚʳʩʦʪʳ Ὄᶻ, Ὄ ᶻ, ʧʨʠʯʸʤ  

Ὄᶻ ЎὌᶻ Ὄᶻˣ˙˝ Ὄ
ᶻ , ʛʜʝ ЎὌᶻ- ʨʘʟʥʦʩʪʴ ʥʦʨʤʘʣʴʥʳʭ ʚʳʩʦʪ ʪʦʯʢʠ ὖ, ʨʘʩ - 

ʩʯʠʪʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʎʄʈ ʧʫʪʸʤ ʦʪʦʙʨʘʞʝʥʠʷ ᴚᶻḊ ὢᶻȟὣᶻ  O Ὄᶻˣ˙ .̋ ʇʦ-

ʩʢʦʣʴʢʫ ȿὖὖȿ=ЎὌᶻÓÉÎ‏ὸϳ , ʧʦʣʫʯʠʤ: 

ὢ ЎὌᶻὧὸὫ‏ὸὧέί•ὸȠ  ὣ ЎὌᶻὧὸὫ‏ὸίὭὲ•ὸȟὤ Ὄᶻ,  (2.30) 

ʘ ʠʩʢʦʤʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʣʘʥʦʚʳʭ ʧʣʦʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ὢᶻ,ὣᶻ ʪʦʯʢʠ 

P ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʙʫʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫ-

ʶʱʠʡ ʚʠʜ: 

ὢᶻ ὢ
ᶻ
ЎὌᶻὧὸὫ‏ὸὧέί•ὸȠ                              

ὣᶻ ὣ ᶻ ЎὌᶻὧὸὫ‏ὸίὭὲ•ὸ;                                                       (2.31) 

Ὄᶻ ЎὌᶻ Ὄᶻˣ˙˝ Ὄ
ᶻ .                                         

ʉʭʝʤʘ ʧʨʷʤʳʭ ʚʳʯʠʩʣʝʥʠʡ. ɿʥʘʯʝʥʠʷ ʛʨʠʥʚʠʯʩʢʠʭ ὢȟὣȟὤ ʠ ʛʝʦʜʝʟʠʯʝ-

ʩʢʠʭ ὄȟὒ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ P0 ʥʘ ʦʙʱʝʤ ʟʝʤʥʦʤ ʵʣʣʠʧʩʦʠʜʝ ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ 

ʩʯʠʪʘʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (2.15) ʠ (2.22), 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʰʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠʭ ʟʥʘʯʝʥʠʡ ὢ ᶻȟὣ ᶻ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʥʦʡ ʧʨʦʝʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʠʟʚʝʩʪʥʳʝ ʚ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ 

ʬʦʨʤʫʣʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʥʳʭ ʚʳʩʪʫʧʘʶʪ ʉʂ-95, ʈʕ 

ʂʨʘʩʦʚʩʢʦʛʦ ʠ ʧʨʦʝʢʮʠʷ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ. ʊʦʛʜʘ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

­
84-WGS000

)ZY,(X ­
90.02-ʇɿ000

)Z,Y,(X ­
95-ʉʂ000

)Z,Y,(X )L,(B 00 PP
**  O ὢ ᶻȟὣ ᶻ , 

ʦʧʠʩʳʚʘʶʱʘʷ ʧʝʨʝʭʦʜ ʩ ʆɿʕ ʚ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 
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ʧʨʦʝʢʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨ-

ʜʠʥʘʪ [158]. 

ɿʥʘʯʝʥʠʷ ʦʨʠʝʥʪʠʨʫʶʱʠʭ ʫʛʣʦʚ ‏ὸ,  •ὸ ʥʘʭʦʜʷʪʩʷ ʯʝʨʝʟ ʠʟʚʝʩʪʥʳʝ ʢʦ-

ʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ὖὛ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ ʚʝʢʪʦʨʥʦʡ ʘʣʛʝʙʨʳ  [46]: 
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(2.32)

 

ɿʥʘʯʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ὢᶻὸȟὣᶻὸȟὤᶻὸ ʮʝʥʪʨʘ ʤʘʩʩ ʂɸ ʚ 

ʩʠʩʪʝʤʝ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʥʘʭʦʜʷʪ ʧʦ ʪʝʤ ʞʝ ʬʦʨʤʫʣʘʤ 

[158], ʢʘʢ ʠ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ὢ ᶻȟὣ ᶻ . 

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʬʦʨʤʫʣʳ ʜʣʷ ʧʨʷʤʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʩʢʠʭ ʧʨʷʤʦ- 

ʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ὢᶻȟὣᶻ ʠ ʥʦʨʤʘʣʴʥʦʡ ʚʳʩʦʪʳ Ὄᶻ ʪʦʯʢʠ P ʧʝʨʝʩʝʯʝʥʠʷ 

ʉʇʃ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʩʠʩʪʝʤʝ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʙʫ-

ʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ὢᶻ ὢ
ᶻ
ᴚᶻὢ ᶻȟὣ ᶻὧὸὫ‏ὸὧέί•ὸȠ                                            (2.34) 

ὣᶻ ὣ ᶻ ᴚᶻὢ ᶻȟὣ ᶻὧὸὫ‏ὸίὭὲ•ὸȠ                                            (2.35) 

Ὄᶻ ᴚᶻὢ
ᶻ
ȟὣ ᶻ.                                                                                  (2.36) 

ʊʦʯʥʦʩʪʴ ʧʨʷʤʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘʧʠʰʝʤ ʚʳʨʘʞʝʥʠʷ (2.31) ʠ (2.32) ʚ ʪʝʨʤʠʥʘʭ ʉʂʆ ʬʫʥʢʮʠʡ. 

ʇʦʣʫʯʠʤ: 

„ὢᶻ „ὢ
ᶻ
„ᴚᶻὢ ᶻȟὣ ᶻ ЎὌᶻὧὸὫ‏ὸὧέί•ὸȠ                      (2.37) 

„ὣᶻ „ὣᶻ „ᴚᶻὢ ᶻȟὣ ᶻ ЎὌᶻὧὸὫ‏ὸίὭὲ•ὸȢ                        (2.38) 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʎʄʈ ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʳ -

ʯʠʩʣʝʥʠʡ, ʥʝ ʩʦʜʝʨʞʘʪ ʦʰʠʙʦʢ. 

ʊʦʛʜʘ „ὢ ᶻ „ὣᶻ  „ᴚᶻὢ ᶻȟὣ ᶻ π, ʘ ʜʦʧʫʱʝʥʠʝ ЎὌᶻ=0 ʙʫʜʝʪ ʚʥʦ-

ʩʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʚ ʧʣʘʥʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ: 

„ὢᶻ ȿЎὌᶻὧὸὫ‏ὸὧέί•ὸȿ; „ὣᶻ ȿЎὌᶻὧὸὫ‏ὸίὭὲ•ὸȿȢ               (2.39) 

ʆʪʩʶʜʘ, ʟʥʘʷ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʦʨʠʝʥʪʠʨʫʶʱʠʭ ʫʛʣʦʚ ʃɺ, 

ʤʦʞʥʦ ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʰʠʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ 
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ʧʨʷʤʦʡ ʩʭʝʤʝ ʚʳʯʠʩʣʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʦʣʦʞʠʚ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚ ʜʦʧʫʩʪʠʤʳʭ 

ʜʠʘʧʘʟʦʥʘʭ ʵʪʠʭ ʫʛʣʦʚ, ʘ ʠʤʝʥʥʦ, ‏ὸ τυ0 ʠ •ὸ φυ0, ʧʦʣʫʯʠʤ, ʯʪʦ „ὢᶻ

πȟτςϽЎὌᶻ;|„ὣᶻ πȟωϽЎὌȢ ʄʠʥʠʤʘʣʴʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʰʠʙʢʠ („ὢᶻ

πȟπππτϽЎὌȟ̍Ƞ  „ὣᶻ πȟπςϽЎὌȟ̍) ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʤʘʣʳʭ ʨʘʢʫʨʩʘʭ (‏ὸᴼωπ0) 

ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʲʸʤʢʠ çʶʛ-ʩʝʚʝʨè  (•ὸᴼπ0). 

ʉʭʝʤʘ ʠʪʝʨʘʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ɺ ʥʫʣʝʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ЎὌᶻ  ʧʦʣʘ-

ʛʘʶʪ, ʯʪʦ ʚ ʚʳʨʘʞʝʥʠʷʭ (2.31) ï (2.32) ЎὌᶻ π, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʧʠʩʘʥʥʳʤ 

ʚʳʰʝ ʧʦʨʷʜʢʦʤ ʜʣʷ ʚʘʨʠʘʥʪʘ ʧʨʷʤʳʭ ʚʳʯʠʩʣʝʥʠʡ ʥʘʭʦʜʷʪ ʟʥʘʯʝʥʠʷ 

ὢᶻ ȟὣᶻ , Ὄᶻ . ʇʦʩʣʝ ʵʪʦʛʦ ʚ (2.31) ï (2.32) ʧʦʣʘʛʘʶʪ, ʯʪʦ ЎὌᶻ

ᴚᶻὢ ᶻȟὣ ᶻ, ʚʤʝʩʪʦ ʟʥʘʯʝʥʠʷ ᴚᶻὢ ᶻȟὣ ᶻ  ʧʦʜʩʪʘʚʣʷʶʪ ᴚᶻὢᶻ ȟὣᶻ  ʠ ʧʨʠ 

ʪʝʭ ʞʝ ʟʥʘʯʝʥʠʷʭ ὢ ᶻȟὣ ᶻ  ʠ ὧὸὫ•ὸȟὧέί‏ὸȟίὭὲ‏ὸ ̖̠̎́̏̅̓ ὢᶻ ȟὣᶻ , 

Ὄᶻ . ɺʳʭʦʜ ʠʟ ʮʠʢʣʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʟʥʘ-

ʯʝʥʠʷ ʨʘʟʥʦʩʪʠ ʚʳʩʦʪ Ὄᶻ - Ὄᶻ , ʛʜʝ ‡ ï ʥʦʤʝʨ ʠʪʝʨʘʮʠʠ. 

ɺʚʝʜʸʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 ὢᶻ ὢᶻȠὣᶻ ὣᶻ; ὢ ᶻ ὢᶻȠὣ ᶻ ὣᶻȠ  ЎὌ ᴚᶻ ὢᶻ ȟὣᶻ

ᴚᶻὢᶻ ȟὣᶻ ϽὧὸὫ‏ȠЎὢ ЎὌ ὧέί•ὸȠ Ўὣ ЎὌ ίὭὲ•ὸȢ   

ʊʦʛʜʘ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʠʪʝʨʘʮʠʦʥʥʳʡ ʮʠʢʣ ʠ ʫʩʣʦʚʠʷ ʚʳʭʦʜʘ ʠʟ ʥʝʛʦ 

ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὢᶻ ὢᶻ Ўὢ Ȣ                                              

ὣᶻ ὣᶻ Ўὣ Ȣ                                                                                 (2.40) 

Ўὢ Ўὢ ЎȠ Ўὣ Ўὣ ЎȢ                                      

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʭʝʤʘ ʠʪʝʨʘʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʤʠ ʚʳʰʝ ʠʟʚʝʩʪʥʳʤʠ ʧʦʜʭʦʜʘʤʠ (ʩʤ. ʧ.1.2) ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʟʘ ʩʯʸʪ ʜʚʫʭ ʦʪʣʠʯʠʡ. ʇʝʨʚʦʝ ʦʪʣʠʯʠʝ ʩʚʷ-

ʟʘʥʦ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʥʦʛʦʢʨʘʪʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʟʥʘ- 

ʯʝʥʠʡ ὢᶻȟὣᶻ, ʚʪʦʨʦʝ - ʩ ʥʘʣʠʯʠʝʤ ʫʯʸʪʘ ʦʨʠʝʥʪʘʮʠʠ ʉʇʃ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʎʄʈ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʫʶʱʠʭ ʫʛʣʦʚ 

•ὸ,‏ὸ ʃɺ ʆʕʉʉ. ʇʝʨʚʦʝ ʦʪʣʠʯʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʸʤ ʜʚʫʭʢʦʥʪʫʨʥʦʡ ʦʨʛʘʥʠ- 
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ʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ (ʨʠʩʫʥʦʢ 2.10).  

ʇʝʨʝʭʦʜ ʚ 

ʟʘʜʘʥʥʫʁ 

ʧʨʦʝʢʮʠʁ

ɻʝʦʤʝʪʨʠʯʝʩʢʘ̫ 

ʤʦʜʝʣɹ ʩ̡ʝʤʢʠ
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0 ,,X HY
),,(X *** HY

I ʢʦʥʪʫʨ
II ʢʦʥʪʫʨ

nk,

ʈʠʩʫʥʦʢ 2.10 - ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʧʦ ʦʨʠʝʥʪʠʨʫʶʱʠʤ ʫʛʣʘʤ ʃɺ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʲʸʤʢʠ ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʚʳʡ 

ʢʦʥʪʫʨ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʢʨʘʪʥʦʛʦ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʛʝʦʮʝʥʪʨʠʯʝ-

ʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ὢ ȟὣȟὤ . ʕʪʠ ʟʥʘʯʝʥʠʷ ʪʘʢʞʝ ʦʜʥʦʢʨʘʪʥʦ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʧʝʨʚʦʤ ʢʦʥʪʫʨʝ ʚ ʧʣʦʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʧʦ 

ʬʦʨʤʫʣʘʤ [158] ʠ ʩʣʫʞʘʪ ʚʦ ʚʪʦʨʦʤ ʢʦʥʪʫʨʝ ʦʩʥʦʚʦʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠʩʢʦʤʳʭ 

ʢʦʦʨʜʠʥʘʪ ʠ ʨʘʩʯʸʪʘ ʦʨʠʝʥʪʠʨʫʶʱʠʭ ʫʛʣʦʚ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ ʧʦ ʬʦʨʤʫʣʘʤ 

(2.33) ï (2.36). ɺʪʦʨʦʝ ʦʪʣʠʯʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʪʨʘʝʢʪʦʨʠʠ ʠʪʝʨʘ-

ʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢ ʠʩʪʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʢʦʦʨʜʠʥʘʪ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʚ ʧʦʣʦʩʝ ʟʘʭʚʘʪʘ ʂɸ ʠ ʦʨʙʠʪʘʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʂɸ, 

ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ.  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʥʘʢ ʧʦʧʨʘʚʦʢ Ўὢ ȟЎὣ  ʚ ʚʳʨʘʞʝʥʠʷʭ (2.40) ʟʘʚʠʩʠʪ 

ʦʪ ʟʥʘʢʦʚ  ʦʨʠʝʥʪʠʨʫʶʱʠʭ ʫʛʣʦʚ •ὸ,‏ὸ ʃɺ ʆʕʉʉ, ʨʘʟʥʦʩʪʠ ʚʳʩʦʪ ʪʦʯʝʢ 

ɝὌ  ʠ ʨʘʟʥʦʩʪʠ ὢᶻὸ ὢ ᶻ ʧʣʦʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʧʦʜʩʧʫʪʥʠʢʦʚʦʡ ʪʦʯʢʠ ʂɸ ʠ 

ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʧʣʦʩʢʦʩʪʴʶ ʤʝʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʪʘʙʣʠʮʘ 2.1).                                                                                      

ʊʘʙʣʠʮʘ 2.1 - ʋʯʸʪ ʨʝʣʴʝʬʘ ʠ ʦʨʙʠʪʘʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʂɸ 

 ̄ ɿʥʘʢʠ ʧʘʨʘʤʝʪʨʦʚ 

 
ɝὌ >0 ɝὌ < 0 

1 2 3 4 

1        ɝὌ  + + + + - - - - 

 - - + + - - + +  ὸ‏         2

3        ÃÏÓ‏ὸ   + + + + + + + + 

4 ÓÉÎ‏ὸ   + + - - + + - - 



85 

 

 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.1 

5  ɝὌ ÃÏÓ ‏ὸ + + + + - - - - 

6 ɝὌ ÓÉÎ ‏ὸ   + + - - - - + + 

7  ὢᶻὸ ὢ ᶻ + - + - + - + - 

8 Ўὢ ȟЎὣ   + - + - + - + - 

9 ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʠʪʝʨʘʮʠʡ  

        

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2.1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʨʙʠʪʘʣʴ-

ʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʟʥʘʢʠ ʧʦʧʨʘʚʦʢ Ўὢ ȟЎὣ  ʩʦʚʧʘʜʘʶʪ ʩʦ 

ʟʥʘʢʦʤ ʨʘʟʥʠʮʳ ὢᶻὸ ὢ ᶻ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʟʥʘʤʝʥʘʪʝʣʝʤ ʚ ʬʦʨʤʫʣʝ (2.33) 

ʜʣʷ ʫʛʣʘ •ὸ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʫʛʣʘ •ὸ ʥʝʦʙʭʦʜʠʤʦ  ʜʝʣʘʪʴ ʘʥʘʣʠʟ ʥʘ 

ʟʥʘʢ ʟʥʘʤʝʥʘʪʝʣʷ ʠ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʧʨʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.40).  

ʉ ʫʯʸʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ, ʬʦʨʤʫʣʳ (2.40) ʙʫʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ: 

ὢᶻ ὢᶻ ίὭὫὲЎὢ Ƞὣᶻ ὣᶻ ίὭὫὲЎὣ Ȣ                                    (2.41)                                               

Ὄᶻ ᴚᶻὢ
ᶻ

ȟὣᶻ ;ίὭὫὲЎὢ
ρȟ̆ ̒̌̉ ὢᶻὸ ὢᶻ  πȠ

ρȟ̆ ̒̌̉ ὢᶻὸ ὢ ᶻ πȢ
      (2.42)                                                                          

2.3. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʉʇʃ ʚ ʧʨʷʤʦʡ ʩʭʝʤʝ ʧʦʩʪʨʦʝʥʠʷ  

ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

2.3.1.ʌʦʨʤʘʪ çʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ-ʢʘʤʝʨʘè 

ɼʣʷ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʆʕʉʉ, ʧʨʠʩʫʱʘ ʙʦʣʴʰʘʷ ʧʨʦʪʷʞʸʥ-

ʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʟʘʜʘʯʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʤʘʨʰʨʫʪʝ ʩʲʸʤʢʠ ʧʦ ʝʛʦ 

ʠʟʚʝʩʪʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʝʪ ʙʦʣʴ- 

ʰʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠ ʥʘʭʦʞʜʝʥʠʷ ʬʫʥʢʮʠʡ 

 ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʬʦʨʤʘʪʘʭ (1.17), (1.27) ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʳʤ ʫʨʘʚ- 

ʥʝʥʠʝʤ (2.10) ʚ ʆʉ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ, ʢʦʪʦʨʦʝ ʚ ʩʠʣʫ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʤʘʪʨʠʮʳ 

A(t) ʟʘʧʠʰʝʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [94,145,188,192]: 

¬

¬

*

*

Y

X

®

®

*

*

Y

X

®

¬

*

*

Y

X

¬

®

*

*

Y

X

®

®

*

*

Y

X

¬

¬

*

*

Y

X

¬

®

*

*

Y

X

®

¬

*

*

Y

X



86 

 

 

 

 ))(()(A
)(

1
)(

S

ʊ tt
t

t RRr -ÖÖ-=
m

,                                                            (2.43)                                                                                               

ʛʜʝ ʊZYX ),,(=R  - ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʪʦʨʦʡ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʘʪ-

ʯʠʢʦʤ ʇɿʉ, ʠʤʝʶʱʠʤ ʢʦʦʨʜʠʥʘʪʳ x, y ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ ʠ ʧʦʨʷʜ-

ʢʦʚʳʡ ʥʦʤʝʨ Nn 1,
ʵ
= ʚ ʌʇʉ ʆʕʉʉ. 

ɺʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ (2.43) ʪʘʢʞʝ ʞʝ, ʢʘʢ ʠ (2.11), ʚʭʦʜʠʪ ʚ 

ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦʩʤʠʯʝʩʢʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʬʦʨʤʘʪʝ çʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ-ʢʘʤʝʨʘè, ʠ ʦʙʦʟʥʘʯʝʥ-

ʥʳʭ ʚ ʦʙʱʝʤ ʚʠʜʝ ʬʦʨʤʫʣʘʤʠ (1.2). ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʦ ʬʦʨʤʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʢʘʜʨʦʚʳʭ ʩʥʠʤʢʦʚ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʘʪʦʤ ʟʘʧʠʩʠ, ʥʦ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʴʶ ʦʧʠʩʳʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʪʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʪ.ʝ. ʚ 

ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʫʨʘʚʥʝʥʠʝ (2.43) ʩʚʷʟʳʚʘʝʪ ʧʣʦʩʢʠʝ ʢʦʦʨʜʠ-

ʥʘʪʳ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʢʦʦʨ-

ʜʠʥʘʪʘʤʠ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ, ʢʘʢ 

ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʨʝʞʠʤʝ ɺɿʅ ɿʇ, 

ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʫʨʘʚʥʝʥʠʝ (2.43) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʌʇ ʆʕʉʉ.  

ʇʨʝʜʩʪʘʚʠʤ ʜʘʣʝʝ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ (2.43) ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ 

ʬʦʨʤʝ ʠ, ʚʳʨʘʟʠʚ ʠʟ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ρ‘ὸϳ , ʧʦʜʩʪʘʚʠʤ 

ʥʘʡʜʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʦʩʪʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ.  

ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʤ: 

ὼὸ ὪϽ Ƞ

ώὸ ὪϽ Ȣ
                    (2.44) 

ʆʙʦʟʥʘʯʠʤ:  

[ ] [ ] [ ])()(ʘ)()(ʘ)()(ʘ)(
312111X

tZZttYYttXXttʌ
SSS

-+-+-= ;                                                    

[ ] [ ] [ ])()(ʘ)()(ʘ)()(ʘ)(
322212

tZZttYYttXXttʌ
SSSY

-+-+-= ;                         (2.45) 

[ ] [ ] [ ])()(ʘ)()(ʘ)()(ʘ)(
332313

tZZttYYttXXttʌ
SSnSZ

-+-+-= . 
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ʋʯʠʪʳʚʘʷ ʜʘʣʝʝ, ʯʪʦ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʲʸʤʢʠ t ʧʘʨʘʤʝʪʨʳ x(t), y(t) ʝʩʪʴ ʢʦʦʨʜʠʥʘʪʳ x, y ʜʘʪʯʠʢʘ ʇɿʉ ʚ ʌʇʉ ʆʕʉʉ, ʘ 

ʪʘʢʞʝ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʦʡ (2.2) ʢʦʦʨʜʠʥʘʪʘ x  ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʘʪʯʠʢʘ ʇɿʉ ʢ ʯʸʪʥʦʤʫ ʠʣʠ ʥʝʯʸʪʥʦʤʫ ʨʷʜʫ 

ʤʘʪʨʠʮ ʇɿʉ ʧʨʠʥʠʤʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʝ 0 ʠʣʠ 
X

lM DÖ . ʧʦʩʣʝ ʥʝʩʣʦʞʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ [192]: 
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                                           (2.46) 

ʀʥʦʛʜʘ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2.44) ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʬʦʨʤʘʪʝ ʥʘʧʨʘʚ-

ʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʃɺ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ὰὸ ὰὸϽ Ƞ

ὰὸ ὰὸϽ Ȣ
                                         (2.47) 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʜʘʯʝ, ʦʧʠ-

ʩʘʥʥʦʡ ʚ ʧ.2.2.2, ʠ ʧʦʵʪʦʤʫ ʩʦʜʝʨʞʠʪ ʪʝ ʞʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʘ ʝʸ ʧʦʩʪʘʥʦʚʢʘ 

ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ (1.17). ʇʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ 

(2.46) ʝʩʪʴ ʬʫʥʢʮʠʦʥʘʣ, ʚ ʢʦʪʦʨʦʤ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʚʳʨʘʞʝʥʠʡ (2.45), ʚʩʝ ʧʝʨʝ-

ʤʝʥʥʳʝ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʠ ʌx(t), ʌy(t), ʌz(t) ʤʦʥʦ-

ʪʦʥʥʳ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʝʨʚʦʝ 

ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ (2.46) ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʠ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝ-

ʰʝʥʦ ʣʶʙʳʤ ʠʟʚʝʩʪʥʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ, ʥʘʧʨʠʤʝʨ, ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ 

ʧʦʧʦʣʘʤ, ʢʘʩʘʪʝʣʴʥʦʡ, ʭʦʨʜ ʠ ʪ.ʜ.  

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.46) ʩʦʩʪʦʠʪ ʚ ʥʝʦʧʨʝ-

ʜʝʣʸʥʥʦʩʪʠ ʚʠʜʘ ʬʫʥʢʮʠʦʥʘʣʘ ʌ(t), ʧʦʩʢʦʣʴʢʫ ʘʧʨʠʦʨʥʦ ʥʝʠʟʚʝʩʪʝʥ ʨʷʜ ʤʘʪʨʠʮ 

ʇɿʉ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʜʘʪʯʠʢ ʇɿʉ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t 

ʠʟʦʙʨʘʞʝʥʠʝ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ X, Y, Z, ʘ ʟʥʘʯʠʪ ʘʧʨʠ-

ʦʨʥʦ ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʘ x ʚ (2.44). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 
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ʪʦʤʫ, ʯʪʦ ʤʳ ʠʤʝʝʤ ʩʠʩʪʝʤʫ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ (2.44) ʩ ʪʨʝʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ x, y ʠ 

t, ʠʣʠ ʩʠʩʪʝʤʫ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ (2.46) ʩ ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ y ʠ t, ʥʦ ʩ ʚʦʧʨʦʩʦʤ,  

ʢʦʪʦʨʳʡ ʟʚʫʯʠʪ ʪʘʢ: ʢʘʢʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʌ(t) ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʩʠ-

ʩʪʝʤʳ (2.46), ʧʝʨʚʦʝ ʠʣʠ ʚʪʦʨʦʝ? 

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʨʝʰʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʧʨʦʚʝʜʝʥʠʠ ʛʠʧʦʪʝʟ ʦ ʧʦʣʦʞʝʥʠʠ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ (ɿʇ) ʚ ʤʘʪʨʠʮʘʭ ʇɿʉ ʚ ʤʦ-

ʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʵʪʠʭ ʪʦʯʝʢ (ʨʠʩʫʥʦʢ 2.11) ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝ-

ʜʫʶʱʝʤ.  
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ʈʠʩʫʥʦʢ 2.11 - ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʤʝʪʦʜʘ ʛʠʧʦʪʝʟ 

ʇʦʩʢʦʣʴʢʫ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʤʘʨʰʨʫʪʦʤ ʠʟʦʙʨʘ-

ʞʝʥʠʷ, ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ N ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚ ʤʘʪʨʠʮʘʭ ʇɿʉ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʪʦʣʴʢʦ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ ʧʦʩʣʝʜ-

ʥʠʭ ʩʪʦʣʙʮʦʚ ʥʝʯʸʪʥʦʛʦ ʠʣʠ ʯʸʪʥʦʛʦ ʨʷʜʘ ʤʘʪʨʠʮ ʇɿʉ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʵʪʦ ʥʝʯʸʪ-

ʥʳʡ ʨʷʜ, ʪʦ ʢʦʦʨʜʠʥʘʪʘ x ʚ ʧʝʨʚʦʤ ʫʨʘʚʥʝʥʠʠ ʩʠʩʪʝʤʳ (2.44) ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ 

MϽЎὰ, ʘ ʝʩʣʠ ʯʸʪʥʳʡ ï ʪʦ ʥʫʣʶ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʧʦʣʦʞʠʤ, ʯʪʦ ʠʟʦʙʨʘʞʝ-

ʥʠʝ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ N ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʛʨʠʥʚʠʯʩʢʠʤʠ ʢʦʦʨ - 

ʜʠʥʘʪʘʤʠ ὢȟὣȟὤ ʩʬʦʨʤʠʨʦʚʘʥʦ ʚ ʦʜʥʦʡ ʠʟ ʤʘʪʨʠʮ ʇɿʉ ʯʸʪʥʦʛʦ ʨʷʜʘ, ʥʘʧʨʠʤʝʨ, 

ʚ ʤʘʪʨʠʮʝ ‗ ɤȾς . ʊʦʛʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʠʟʠʢʦʡ ʧʨʦʮʝʩʩʘ (ʩʤ. ʧ.2.1) ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t ʦʢʦʥʯʘʥʠʷ ʮʠʢʣʘ ɺɿʅ ɿʇ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʯʢʠ ʟʝʤʥʦʡ 
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ʧʦʚʝʨʭʥʦʩʪʠ ὔ ᶻzʟʘʨʷʜʦʚʳʝ ʧʘʢʝʪʳ ʜʦʣʞʥʳ ʙʳʣʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʢʝ ὔ˪ᶻz   ʬʦʨ-

ʤʠʨʫʶʱʝʛʦ ʢʨʘʷ ʯʸʪʥʦʛʦ ʨʷʜʘ ʤʘʪʨʠʮ ʇɿʉ, ʪ.ʝ. ʚ ʜʘʪʯʠʢʝ ʇɿʉ ʩʪʦʣʙʮʘ M ʩ ʘʙʩ-

ʮʠʩʩʦʡ x=x** =0.  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʝʥʠʷ ʛʠʧʦʪʝʟʳ ʚʳʙʠʨʘʝʪʩʷ ʫʩʣʦʚʠʝ x=0 ʠ ʠʟ ʨʝʰʝʥʠʷ 

ʧʝʨʚʦʛʦ ʜʣʷ ˡὸ  ʫʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʷ t=t**, ʘ ʠʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʩʠʩʪʝʤʳ (2.46) ï ʦʨʜʠʥʘʪʘ y=y**  ʜʘʪʯʠʢʘ ʇɿʉ.  ʇʦʩʣʝ ʵʪʦʛʦ ʧʦ ʬʦʨʤʫʣʝ (2.49) 

ʚʳʯʠʩʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ n=n**. ɽʩʣʠ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ  n**   ʪʘʢʦʚʦ, ʯʪʦ ʨʘʩʩʯʠ-

ʪʘʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʦʡ (2.3) ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ‗ ʤʘʪʨʠʮʳ ʇɿʉ  ʷʚ-

ʣʷʝʪʩʷ ʯʸʪʥʳʤ, ʪ.ʝ. ‗ɴ ‗ᶻz, ʪʦ ʛʠʧʦʪʝʟʘ ʩʯʠʪʘʝʪʩʷ ʧʦʜʪʚʝʨʞʜʸʥʥʦʡ ʠ ʠʩʢʦʤʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʧʦʣʫʯʝʥʥʳʝ ʚʳʰʝ ʟʥʘʯʝʥʠʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʟʘ-

ʨʷʜʦʚʳʝ ʧʘʢʝʪʳ ʚ ʤʦʤʝʥʪ t**  ʜʦʣʞʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʯʘʣʝ ʮʠʢʣʘ ɺɿʅ ʚ ʥʝʯʸʪʥʦʤ 

ʨʷʜʫ ʤʘʪʨʠʮ ʇɿʉ, ʥʘʧʨʠʤʝʨ, ʚ ʪʦʯʢʝ ὔ˪ᶻ ʧʝʨʚʦʛʦ ʩʪʦʣʙʮʘ  ʤʘʪʨʠʮʳ ʇɿʉ ‗

ρ ʩ ʘʙʩʮʠʩʩʦʡ x=x*= MϽЎὰ. ʊʦʛʜʘ ʚʨʝʤʷ t = t* ʥʘʭʦʜʠʪʩʷ ʠʟ ʨʝʰʝʥʠʷ ʚʪʦʨʦʛʦ ʜʣʷ 

ˡὸ ʫʨʘʚʥʝʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ  ʠʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ (2.46) ʦʧʨʝʜʝʣʷʶʪ  

ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ y(ὸᶻ)=yM
*, ʟʘʪʝʤ ʧʦ ʬʦʨʤʫʣʝ (2.49) - ʟʥʘʯʝʥʠʝ ὲ ὲᶻ.  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʦʨʷʜʦʢ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ˡὸ. 

ʌʫʥʢʮʠʦʥʘʣʳ () )( ʠ )(F,tF
YX

tFt
Z
, ʢʘʢ ʚʠʜʥʦ ʠʟ ʚʳʨʘʞʝʥʠʡ (2.45),  ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ 

ʦʪ ʚʨʝʤʝʥʠ, ʥʝʧʨʝʨʳʚʥʳ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʩʲʸʤʢʠ 

),(
0 K

tt , ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ ʬʫʥʢʮʠʠ ʥʝʧʨʝʨʳʚʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳ 

ʧʦ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʊʦʛʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ ʩʣʝʜʩʪʚʠʝʤ ʠʟ ʧʝʨʚʦʡ ʪʝʦʨʝʤʳ 

ɹʦʣʴʮʘʥʦ-ʂʦʰʠ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 0F(t)=     ʚ ʥʘʯʘʣʝ )(
0

tF  ʠ ʚ ʢʦʥʮʝ )(
K

tF  

ʠʥʪʝʨʚʘʣʘ ʩʲʸʤʢʠ ʙʫʜʫʪ ʠʤʝʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʥʘʢʠ, ʘ ʧʝʨʚʳʝ ʫʨʘʚʥʝʥʠʷ 

ʩʠʩʪʝʤʳ (2.46) ʙʫʜʫʪ ʠʤʝʪʴ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, 

ʧʝʨʚʳʝ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ (2.46) ʨʝʰʘʶʪʩʷ ʩ ʣʶʙʦʡ ʥʘʧʝʨʸʜ ʟʘʜʘʥʥʦʡ 

ʪʦʯʥʦʩʪʴʶ 
ktD  ʤʝʪʦʜʦʤ ʭʦʨʜ. ʉ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʪʦʯʢʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʟʤʝʨʦʤ ʧʦʣʦʚʠʥʳ 

ʵʣʝʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʚʝʣʠʯʠʥʳ 
ktD  ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʷʪʴ 

ʚʝʣʠʯʠʥʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʣʦʚʠʥʝ ʪʘʢʪʦʚʦʛʦ ʚʨʝʤʝʥʠ †˟Ⱦς ʥʘʢʦʧʣʝʥʠʷ 
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ʟʘʨʷʜʘ ʚ ʤʘʪʨʠʮʝ ʇɿʉ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ 
ktD  ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʪʠʧʘ ʆʕʉʉ ʩʦʩʪʘʚʠʪ ʚʝʣʠʯʠʥʫ ʧʦʨʷʜʢʘ 1Ͻ 510-  ʩʝʢʫʥʜʳ. ʌʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʸʪʘ 

ʟʥʘʯʝʥʠʷ kt  ʚ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ [192]: 

,
)()(

)()(

0

00

tFtF

tFttFt
t

K

KK

k
-

Ö-Ö
=                                                                    (2.48)                                                          

ʛʜʝ 
K

tt ,
0

 ï ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʦʥʘʣʘ ʥʘ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʢʦʥʮʘʭ 

ʦʪʨʝʟʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʢʦʨʝʥʴ; () ()
K

tFtF ,
0

 ï ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʘʨʛʫʤʝʥʪʘʭ 
0

t  ʠ 
K

t .  

ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʧʨʠ ʨʘʩʯʸʪʝ 
k

t  ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ 

ʚʨʝʤʝʥʠ ʚʢʣʶʯʝʥʠʷ 
0

t  ʠ ʚʨʝʤʝʥʠ ʚʳʢʣʶʯʝʥʠʷ 
K

t  ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ()
0

tF ʠ )(
K

tF . ʈʝʟʫʣʴʪʘʪʦʤ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʢʦʪʦʨʳʡ ʩ ʪʦʯʥʦʩʪʴʶ 1Ͻ 510-  

ʩʝʢʫʥʜʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ 
k

t . 

2.3.2. ʌʦʨʤʘʪ çʢʘʤʝʨʘ-ʩʥʠʤʦʢè 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ n ɻ ʣʝʤʝʥʪʘ ʇɿʉ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [188], ʥʘʡʜʸʤ ʠʟ 

ʚʳʨʘʞʝʥʠʷ (2.4). ʇʦʣʫʯʠʤ:  

[ ]5,0/2/E
y
+D-= lyNn ,                                                                         (2.49) 

ʛʜʝ E - ʦʧʝʨʘʪʦʨ ʦʢʨʫʛʣʝʥʠʷ ʯʠʩʣʘ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ, ʝʩʣʠ ʤʘʥʪʠʩʩʘ ʯʠʩʣʘ 

ʙʦʣʴʰʝ 0,5, ʠ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ, ʝʩʣʠ ʤʘʥʪʠʩʩʘ ʤʝʥʴʰʝ 0,5. 

ɼʘʣʝʝ ʧʦ ʟʥʘʯʝʥʠʶ { }***Í xxx ,  ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (2.2) ʠ (2.8) 

ʦʧʨʝʜʝʣʠʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʘʪʨʠʮʳ ʇɿʉ ʢ ʯʸʪʥʦʤʫ ʠʣʠ ʥʝʯʸʪʥʦʤʫ ʨʷʜʫ ʠ ʟʥʘ-

ʯʝʥʠʝ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ 
ʄt : 
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ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʯʠʩʣʷʝʤ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ k ʩʪʨʦʢʠ ʧʦ ʬʦʨʤʫʣʝ 

    Ὧ ̓
ὓȟ̆ ̒̌̉ ‗ ‗ᶻȢ

̓
Ȣ̆ ̒̌̉ ‗ ‗ᶻzȢ

                                                         (2.51) 



91 

 

 

 

ɽʩʣʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʬʦʨʤʘʪʝ ʢʘʤʝʨʘ-ʩʥʠʤʦʢ 

ʢʦʦʨʜʠʥʘʪʘ x ʥʝ ʠʟʚʝʩʪʥʘ, ʪʦ ʧʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ (2.49) ʧʦʨʷʜʢʦʚʦʛʦ 

ʥʦʤʝʨʘ n ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʘʪʨʠʮʳ ʢ ʯʸʪʥʦʤʫ ʠʣʠ ʥʝʯʸʪʥʦʤʫ ʨʷʜʫ 

ʧʦ ʬʦʨʤʫʣʝ (2.3) ʠ ʜʘʣʝʝ ʪʘʢ ʞʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ.  ʌʦʨʤʫʣʳ (2.49) - (2.51) 

ʧʦʟʚʦʣʷʶʪ ʧʦ ʠʟʚʝʩʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʦʨʜʠʥʘʪʳ y ʜʘʪʯʠʢʘ ʇɿʉ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠ-

ʥʘʪ Oxy ʌʇ ʆʕʉʉ ʠ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ 
kt ʩʲʸʤʢʠ ʥʘʡʪʠ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ  k, 

n ʧʠʢʩʝʣʷ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʵʪʠʤ ʜʘʪʯʠʢʦʤ ʇɿʉ ʩʝʛʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ. 

2.4. ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʉʇʃ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ 

ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʌʇ ʆʕʉʉ ʠ ʥʘ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.6 ʠ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚʳʰʝ ʚʳʨʘʞʝ-

ʥʠʡ, ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʢʪʦʨʘʤ ►Ô, ╡̆ ˏὸ, ʠʭ ʤʦʜʫʣʷʤ d(t), D(t), ʥʘʧʨʘʚʣʷʶʱʠʤ 

ʢʦʩʠʥʫʩʘʤ l ( )ʊ
zyx

tltltlt )(),(),()( = ʠ L ( )ʊ
ZYX

tLtLtLt )(),(),()( = ʵʪʠʭ ʚʝʢʪʦʨʦʚ ʚ ʧʨʦ-

ʝʢʮʠʷʭ ʥʘ ʦʩʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʠʟʠʨʥʦʡ ʠ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʘ 

ʪʘʢʞʝ ʤʘʪʨʠʮʝ A(t) ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʚ ʬʦʨʤʘʪʘʭ çʢʘʤʝʨʘè - çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè ʠ çʢʘʤʝʨʘè - çʟʝʤʥʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴè ʠ ʥʘʦʙʦʨʦʪ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʭ ʩʫʱʥʦʩʪʴ, ʚʟʘʠ-

ʤʦʩʚʷʟʴ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʙʦʨʪʦ-

ʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ [167-169,189-190]. 

2.4.1. ʄʦʜʝʣʴ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʉʇʃ 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʝʢʪʦʨʘ ╛ὸ  ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦ-

ʩʠʥʫʩʦʚ ʃɺ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

L .
|)(|

)(-
)(

ʃɺ

S

tR

t
t

RR
=                                                                                             (2.52) 

ʇʨʠ ʵʪʦʤ ȿὙ̆ ˏὸȿ ʝʩʪʴ ʜʘʣʴʥʦʩʪʴ ʦʪ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ S ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘ- 

ʪʫʨʳ ʆʕʉʉ ʜʦ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ɿʝʤʣʸʡ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʠʟʚʝʩʪ-

ʥʦʡ ʚ ʚʝʢʪʦʨʥʦʡ ʘʣʛʝʙʨʝ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ [46] ʬʦʨʤʫʣʝ: 

ȿὙ̆ ˏὸȿ ὢ ὢ ὸ ὣ ὣὸ ὤ ὤ ὸ .                     (2.53) 
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ɺʳʨʘʞʝʥʠʷ (2.52) - (2.53) ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ L(t) ʃɺ ʥʘ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʩʫ-

ʱʝʩʪʚʫʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʜʣʠʥʳ ʃɺ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʚ 

ʥʘʜʠʨʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʩʲʸʤʢʠ [46].  ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʡ L(t) ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʩʠʥʭʨʦʥʥʦʡ ʩʲʸʤʢʠ ʟʚʸʟʜʥʦʛʦ ʥʝʙʘ ʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʧʨʷʤʦʛʦ ʚʦʩʭʦʞʜʝʥʠʷ 

ɿὸ ʠ ʩʢʣʦʥʝʥʠʷ •(t) ʂɸ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʥʘʧʨʘʚʣʷʶ-

ʱʠʤʠ ʢʦʩʠʥʫʩʘʤʠ ʃɺ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩʣʝʜʫʶʱʠʤʠ ʠʟʚʝʩʪ-

ʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ [46]: ὒ ὸ ÃÏÓ ɿὸ Ὓὸ ϽÃÏÓ•ὸ;ὒ ὸ

ÓÉÎɿὸ Ὓὸ Ͻcos•ὸ; ὒ ὸ ÓÉÎ •ὸ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʦʚ ʚʦʩ-

ʭʦʞʜʝʥʠʷ ʠ ʩʢʣʦʥʝʥʠʷ ʂɸ ʚ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘʞʝ-

ʥʠʡ (2.29) - (2.30), ʘ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʫʛʣʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʬʦʨʤʫʣʳ  

ὸὫɿὸ Ὓὸ ὒ ὸ ὒ ὸϳ ; ὸὫ •ὸ ὒ ὸ ὒ ὸ ὒ ὸϳ .  

ʌʦʨʤʘʪ çʢʘʤʝʨʘ-ʦʙɦʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè. ʇʝʨʝʭʦʜ ʦʪ ʟʥʘʯʝʥʠʡ ʥʘʧʨʘʚ-

ʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ l(t) ʚʝʢʪʦʨʘ r (t) ʚ ʚʠʟʠʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʩʤ. ʨʠʩʫ-

ʥʦʢ2.7) ʢ ʥʘʧʨʘʚʣʷʶʱʠʤ ʢʦʩʠʥʫʩʘʤ L(t) ʵʪʦʛʦ ʞʝ ʚʝʢʪʦʨʘ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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y .                                                                        (2.54)  

ʌʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ l(t) ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ [46]:  
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f
tl = ,                                                        (2.55) 

ʛʜʝ 222)( fyxt ++=r .           

ɿʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ x, y ʜʘʪʯʠʢʦʚ ʇɿʉ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʧ.2.1, ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ n ʧʠʢʩʝʣʷ ʚ k-ʡ ʩʪʨʦʢʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩ ʬʦʨʤʫʣʘʤʠ (2.2) ï (2.4), ʘ ʪʝʢʫʱʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ὸ ὸ † ʬʦʨʤʠʨʦ- 
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ʚʘʥʠʷ k-ʡ ʩʪʨʦʢʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ (ὸȟὸ) ï ʝʸ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ k ʠ ʬʦʨ-

ʤʫʣʘʤʠ (2.7) ï (2.8).  

ʇʦʣʫʯʠʤ ʜʘʣʝʝ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʤʘʪʨʠʮʳ A(t) 

[167-169]. ʇʫʩʪʴ ʝʸ ʩʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ:  

ù
ù
ù

ú

ø

é
é
é

ê

è

=

)(a)(a)(a

)(a)(a)(a

)(a)(a)(ʘ

)(A

333231

232221

131211

ttt

ttt

ttt

t .                                                                  (2.56) 

ʕʣʝʤʝʥʪʳ ὥ Ὥ Ὦ ρȟσ ̫ ʚʣʷʶʪʩʷ ʢʦʩʠʥʫʩʘʤʠ ʫʛʣʦʚ ʤʝʞʜʫ ʦʩʷʤʠ ʚʠʟʠʨ-

ʥʦʡ ʠ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ. ʋʯʠʪʳʚʘʷ (2.56), ʟʘʧʠʰʝʤ ʚʝʢʪʦʨʥʦ-ʤʘʪ-

ʨʠʯʥʦʝ ʚʳʨʘʞʝʥʠʝ (2.54) ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ. ʇʦʣʫʯʠʤ: 

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

)(

)(

)(
X

tL

tL

tL

Z

Y  - 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

++

++

++

)( )(a)( )(a)( )(a

)( )(a)( )(a)( )(a

)( )(a)( )(a)( )(a

z33y32x31

z23y22x21

z13y1211

tlttlttlt

tlttlttlt

tlttlttlt
x

.                               (2.57)   

ʉʭʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʬʦʨʤʘʪʘʭ çʢʘʤʝʨʘ-

ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè ʠ çʢʘʤʝʨʘ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè ʵʢʚʠʚʘʣʝʥʪʥʳ ʠ 

ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:    

xyO ­Ὓὼ̃ώ̃ᾀ̃ᴼ ­(1)A
k

S zyx
kk
­ ­)()2(

k
A t ʦʨʦʨʦʨ

zySx ­ ­)()3( tA

ʀʀʀ ZYOX ­ ­ ­)()4( tA OXYZ.                                                                     (2.58) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʦʡ ʩʭʝʤʦʡ ʵʣʝʤʝʥʪʳ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʤʘʪʨʠʮʳ A(t) ʨʘʩ-

ʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

)1(

k

)2()3()4( )()()()(A AAtAtAt t= .                                                                   (2.59) 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʭʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (2.58) ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

Oxy ʌʇ ʆʕʉʉ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʰʝ (ʩʤ. ʨʠʩʫʥʦʢ2.3), ʦʩʠ Ὓὼ̃ ʠ Ὓώ̃ ʚʠʟʠʨʥʦʡ ʩʠ-

ʩʪʝʤʳ ʦʪʩʯʸʪʘ Ὓὼ̃ώ̃ᾀ̃ ʧʘʨʘʣʣʝʣʴʥʳ ʦʜʥʦʠʤʸʥʥʳʤ ʦʩʷʤ ʩʠʩʪʝʤʳ Oxy, ʘ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ Ὓᾀ̃ ʧʨʠ ʥʫʣʝʚʳʭ ʫʛʣʘʭ fhg ,,  ʚʳʩʪʘʚʢʠ ʩʲʸʤʦʯʥʦʡ ʘʧ-

ʧʘʨʘʪʫʨʳ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʷʭ ʂɸ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʃɺ. ʈʘʩʧʦʣʦʞʝ-

ʥʠʝ ʦʩʝʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 
k

S zyx
kk
, ʦʯʝʨʸʜʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʦʩʝʡ 

ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ  Ὓὼ̃ώ̃ᾀ̃ ʧʨʠ ʝʸ ʩʦʚʤʝʱʝʥʠʠ ʩ ʩʠʩʪʝʤʦʡ Ὓὼώᾀ ʧʨʝʜʩʪʘʚʣʝʥʦ 
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ʥʘ ʨʠʩʫʥʢʝ 1.9, ʘ ʧʝʨʝʭʦʜ  Sxyz ­  Ὓὼ̃ώ̃ᾀ̃ᴼ
k

S zyx
kk

   ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ ʦʧʠʩʳ-

ʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

(1)A =

ù
ù
ù

ú

ø

é
é
é

ê

è

- gg

gg

cossin0

sincos0

001

Ͻ

ù
ù
ù

ú

ø

é
é
é

ê

è -

hh

hh

cos0sin

010

sin0 cos

Ͻ

ù
ù
ù

ú

ø

é
é
é

ê

è -

100

0cossin

0sin cos

ff

ff

.       (2.60) 

ʇʦʵʣʝʤʝʥʪʥʳʡ ʚʠʜ ʤʘʪʨʠʮʳ  
(1)A  ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ: 

.cos cos

;cos sin- sin sin -cos

;sin sin- cos sin cos

;cos sin

; cos cos  sin sin sin

;sin cos   cos sin sin

;sin

;sin cos

;cos cosa

)1(

33

)1(

32

)1(

31

)1(

23

)1(

22

)1(

21

)1(

13

)1(

12

)1(

11

hg

fgfhg

fgfhg

hg

fgfgh

fgfgh

h

fh

fh

=

=

=

=

+-=

+=

-=

-=

=

a

a

a

a

a

a

a

a

                                                          (2.61) 

ʀʟ ʬʦʨʤʫʣ (2.61) ʚʳʪʝʢʘʶʪ ʦʯʝʚʠʜʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ: 

)a/(a  tgarc );a/(a  tg ;a sin arc
)1(

11

)1(

12

)1(

33

)1(

23

)1(

13
-==-= fgh arc .           (2.62) 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʦʨʦʨʦʨ
zySx   ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚ 

ʪʘʥʛʘʞʘ)(
k
ta , ʢʨʝʥʘ)(

k
tb  ʠ ʨʳʩʢʘʥʠʷ)(

k
tc  ʂɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʰʝ (ʩʤ. 

ʨʠʩʫʥʦʢ1.10 ʠ ʧ.1.3.1), ʧʨʠʯʸʤ ʤʘʪʨʠʮʳ ʧʦʚʦʨʦʪʦʚ ʚʦʢʨʫʛ ʵʪʠʭ ʫʛʣʦʚ ʠʤʝʶʪ ʚʠʜ 

[ ]

[ ]                                                                              , 

100

0)(cos)(sin

0)(sin)(cos

)( 

; 

)(cos0)(sin

010

)(sin0)(  cos

 )( ; 

(cos(sin0
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)]([

k

k
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k
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ù
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ø

é
é
é

ê

è -

=

ù
ù
ù
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é
é
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è
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=
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kk

kk

kk

ʊ

kk

kk

tctc

tctc

tc

tata

tata

ta

tbtb

tbbttb

 

ʘ ʧʝʨʝʭʦʜ  
k

S zyx
kk
­  ʦʨʦʨʦʨ

zySx  (ʩʤ. ʨʠʩʫʥʦʢ1.11) ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ 

ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʫʣʦʡ:    

[ ][ ][ ])( )()()(
k

(2)

k

ʊ

kk
A tctatbt ÖÖ= ,                                                             (2.63)                             

ʌʦʨʤʫʣʳ ʜʣʷ ʧʦʵʣʝʤʝʥʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʤʘʪʨʠʮʳ (2.63) 

ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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).(cos )(cos)(

);(cos )(sin- )(sin )()sin(cos)(

);(sin )(sin  )()cos(sin )(cos)(

);(cos )(sin)(

);( cos )(cos  )(sin )(sin )(sin)(

);(sin )(cos  -  )(cos )()sin(sin)(

);(sin)(

);(sin )(cos)(
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a
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a
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tbtat

tctbtctatbt

tctbtctatbt

tatbt

tctbtctbtat

tctbtctbtat
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tctat

tctat

=

=

+=

=

+=

=

-=

=

=

                     (2.64) 

ʀʟ ʬʦʨʤʫʣ (2.64) ʩʣʝʜʫʶʪ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, 

ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʴʷ ʯʝʨʝʟ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ: 

)).(a/)((a  tgarc)(

 ));(a/)((a  tg)( );(a sin arc)(

)2(

11

)2(

12

)2(

33

)2(

23

)2(

13k

kkk

kkkk
arc

tttc

tttbtta

=

=-=
                  (2.65) 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʰʝ 

(ʩʤ. ʨʠʩʫʥʦʢ 1.12), ʘ ʩʭʝʤʘ ʧʝʨʝʭʦʜʘ ʦʨʦʨʦʨ
zySx ­

ʀʀʀ ZYOX   ʦʧʠʩʳʚʘʝʪʩʷ ʤʘʪ-

ʨʠʯʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ   

[ ][][ ]
ʉ

ʊʊʊ
ɸtA ÖÖÖW= u(t)i)()3( ,                                                            (2.66)                       
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u(t) tutu
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ʊ ;

ù
ù
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é
é
é
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è

=
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C
A , 

ʛʜʝ )(,, tuiW  - ɻ ʣʝʤʝʥʪʳ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ ʂɸ, ʘ ʠʤʝʥʥʦ: W- ʜʦʣʛʦʪʘ ʚʦʩʭʦ-

ʜʷʱʝʛʦ ʫʟʣʘ; i - ʥʘʢʣʦʥʝʥʠʝ ʦʨʙʠʪʳ; )(tu  -  ʘʨʛʫʤʝʥʪ ʰʠʨʦʪʳ ʂɸ ʚ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ t.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʨʠʯʥʦʛʦ ʧʝʨʝʤʥʦʞʝʥʠʷ ʬʦʨʤʫʣʘ (2.66) ʧʨʠʤʝʪ ʩʣʝʜʫʶ-

ʱʠʡ ʚʠʜ: 

[ ] ; )(cos  i cos sin)( sin cos(t)a
(3)

11
tutu W-W-=  



96 

 

 

 

;sinsin)(a
)3(

12
it W=  

[ ]; )(sincossin)(coscos)(a
)3(

13
tuitut W-W=  

[ ] ; )(cos coscos)( sin sin)(a
)3(

21
tuitut W+W-=  

;sin cos)(a
)3(

22
it W-=                                                                                 (2.67) 

[ ]; )(sincoscos)(cossin)(a
)3(

23
tuitut W+W=  

);(cossin)(
)3(

31
tuita =  

     ;cosa
)3(

32
i=                                                                          

).(sinsin)(
)3(

33
tuita =  

ʀʟ ʬʦʨʤʫʣ (2.67) ʩʣʝʜʫʶʪ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝʨʦʚ-

ʩʢʦʡ ʦʨʙʠʪʳ ʯʝʨʝʟ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ t)((3)A : 

))(a/)((a  tgarcu(t)
)3(

31

)3(

33
tt= ; )(a cos arci

)3(

32
t= ; 

)).(a/)(a (- 
)3(

22

)3(

12
ttarctg=W                                                                                (2.68)  

ʀ, ʥʘʢʦʥʝʮ, ʬʦʨʤʫʣʘ ʧʝʨʝʭʦʜʘ 
ʀʀʀ ZYOX ­  OXYZ (ʩʤ. ʨʠʩʫʥʦʢ1.13) ʠʤʝʝʪ ʩʣʝ-

ʜʫʶʱʠʡ ʚʠʜ: 

          [ ]

ù
ù
ù

ú

ø

é
é
é

ê

è

-==

100

0S(t) cosS(t) sin

0S(t) sinS(t) cos

S(t))((4) tA ,                                      (2.69)   

ʛʜʝ )(tS  - ʠʩʪʠʥʥʦʝ ʟʚʸʟʜʥʦʝ ʚʨʝʤʷ ʥʘ ʤʦʤʝʥʪ ʤʦʩʢʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ t. ʀʩʪʠʥ-

ʥʦʝ ʟʚʝʟʜʥʦʝ ʚʨʝʤʷ S(t) ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ                              

         )3-(tSS(t) h

0
³+=
ɿ
w ,                                                                       (2.70)                                                            

ʛʜʝ d.555,236.55,50.416
0

³+= ʩʝʢʩʝʢʤʠʥʯʘʩS ; d  - ʯʠʩʣʦ ʩʫʪʦʢ, ʧʨʦʰʝʜʰʠʭ ʦʪ 

ʵʧʦʭʠ 2000, ʷʥʚ.1, ʜʦ ʛʨʠʥʚʠʯʩʢʦʡ ʧʦʣʥʦʯʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʜʘʪʳ.  

ʇʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ (2.59) - (2.70) ʬʦʨʤʘʣʠʟʫʶʪ ʤʦʜʝʣʴ ʤʘʪʨʠʮʳ A(t)  

ʚ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʣʷ ʥʝʸ ʬʦʨʤʘʪʘʭ çʢʘʤʝʨʘ-ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè ʠ çʢʘ-

ʤʝʨʘ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè, ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʯʠʩʣʝʥʠʝ ʝʸ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʟʘʜʘʥ-

ʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʦʚ ʚʳʩʪʘʚʢʠ fhg ,,  ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 
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ʦʩʷʭ ʂɸ, ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚ )(),(),(
k kk

tctbta , ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝʨʦʚ-

ʩʢʦʡ ʦʨʙʠʪʳ )(,, tuiW  ʠ ʠʩʪʠʥʥʦʛʦ ʟʚʸʟʜʥʦʛʦ ʚʨʝʤʝʥʠ )(tS .  

ʌʦʨʤʘʪ çʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ-ʢʘʤʝʨʘè. ʀʟ ʚʳʨʘʞʝʥʠʷ (2.54) ʩʣʝʜʫʝʪ, ʯʪʦ 

ʦʙʨʘʪʥʦʝ ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʚ ʚʝʢʪʦʨʥʦ-

ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

)(

)(

)(l
x

tl

tl

t

z

y = ὃ˟ὸϽ
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

)(

)(

)(L
X

tL

tL

t

Z

Y Ͻ                                                                     (2.71) 

ɺ ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ: 

ὰὸ ́ ὸὒ ὸ́ ́ ὸὒ ὸ ́ ὒ ὸȠ

ὰὸ ́ ὸὒ ὸ́ ́ ὸὒ ὸ ́ ὒ ὸȠ

ὰὸ ́ ὸὒ ὸ́ ́ ὸὒ ὸ ́ ὸὒ Ȣ

                            (2.72) 

ʕʣʝʤʝʥʪʳ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʤʘʪʨʠʮʳ (t)Aʊ  ʧʦʣʫʯʘʶʪ ʧʫʪʸʤ ʪʨʘʥʩʧʦʥʠʨʦʚʘ-

ʥʠʷ  ʤʘʪʨʠʮʳ A(t) , ʦʧʠʩʳʚʘʝʤʦʡ ʚʳʨʘʞʝʥʠʝʤ (2.59), ʘ ʠʤʝʥʥʦ ʚ ʚʠʜʝ 

  

ù
ù
ù

ú

ø

é
é
é

ê

è

=

)(a)(a)(a

)(a)(a)(a

)(a)(a)(ʘ

)(A

332313

322212

312111

ttt

ttt

ttt

tʊ
                                                         (2.73) 

ʠʣʠ ʨʘʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ  

[ ] [ ] [ ] [ ] )4()3( 

k

)2()1( t)(  )(  )(  )(A
ʊʊʊʊʊ AtAAAt ÖÖÖ= t .                         (2.74) 

ʇʨʠ ʵʪʦʤ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʝʪ ʩʣʝʜʫ-

ʶʱʠʡ ʚʠʜ:    

OXYZ­[ ]­ʊ)4( )(tA ʀʀʀ ZYOX ­[ ]­ʊ)3( )(tA ʦʨʦʨʦʨ
zySx ­

[ ]­­
ʊ)2( )(

k
A t

k
S zyx

kk
­[ ]­ʊ(1)A Ὓὼ̃ώ̃ᾀ̃ᴼ ||| zySx .                                  (2.75) 

ʇʝʨʝʭʦʜ OXYZ­ ʀʀʀ ZYOX :  

          [ ] [ ]

ù
ù
ù

ú

ø

é
é
é

ê

è

==

100

0S(t) cosS(t) cos

0S(t) sin-S(t) cos

S(t))(A
ʊ(4) ʊ

t .                            (2.76)   

ʇʝʨʝʭʦʜ 
ʀʀʀ ZYOX ­ ʦʨʦʨʦʨ

zySx : 
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[ ] [ ][ ][ ]W³³³= itA
ʊ

u(t)A)(
ʉ

)3(
,                                                        (2.77) 

ʛʜʝ  
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ù
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100

0cossin

0sincos

. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʨʠʯʥʦʛʦ ʧʝʨʝʤʥʦʞʝʥʠʷ ʬʦʨʤʫʣʘ (2.77) ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝ-

ʜʫʶʱʠʡ ʚʠʜ: 

[ ] ; )(coscossin)( sin cos(t)a
(3)

11
tuitu W-W-=  

[ ] ; )(coscoscos)(sinsin)(a
)3(

21
tuitut W+W-=  

);(cossin)(ʘ
)3(

31
tuit =  

;sinsin)(a
)3(

12
it W=  

;sin cos)(a
)3(

22
it W-=                                                                             (2.78) 

;cosa
)3(

32
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[ ]; )(sincossin)(coscos)(a
)3(

13
tuitut W-W=  

[ ]; )(sincoscos)(cossin)(a
)3(

23
tuitut W+W=  

).(sinsin)(ʘ
)3(

33
tuit =   

ʇʝʨʝʭʦʜ  ʦʨʦʨʦʨ
zySx ­

k
S zyx

kk
:  

[ ] [ ][ ][ ] ,)( )( )( )(A
ʊ

kk

ʊʊ(2) tbtatct ³=
kk                                                 (2.79) 

ʛʜʝ: 
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ʕʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ [ ]ʊ(2)  )(A
k
t ʧʦʩʣʝ ʧʝʨʝʤʥʦʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨ-

ʤʫʣʦʡ (2.79) ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

);(cos)(cos)(ʘ
)2(

11 kkk
tctat =  

);(sin)(cos)(cos)(sin)(sin)(ʘ
)2(

21 kkkkkk
tctbtctbtat -=  

);(sin)(sin)(cos)(sin)(cos)(ʘ
)2(

31 kkkkkk
tctbtctatbt +=                                

);(sin)(cos)(ʘ
)2(

12 kkk
tctat =  

);(cos)(cos)(sin)(sin)(sin)(ʘ
)2(

22 kkkkkk
tctbtctbtat +=                      (2.80) 

);(sin)(sin)(cos)(ʘ
)2(

32 kkkk
tctatbt =  

);(sin)(ʘ
)2(

13 kk
tat -=  

);(cos)(sin)(ʘ
)2(

23 kkk
tatbt =  

).(cos)(cos)(ʘ
)2(

33 kkk
tbtat =  

ʇʝʨʝʭʦʜ  
k

S zyx
kk
­

|||

ɺɺɺ
zySx    ʠ ʧʦʵʣʝʤʝʥʪʥʳʡ ʚʠʜ ʤʘʪʨʠʮʳ  [ ]ʊ(1)A  ʦʧʠ-

ʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ:  

.cos cosʘ

;cos sinʘ

;-sinʘ

;cos sinsinsincosʘ

; cos cos  sin sin sinʘ

;sin -cosʘ

;sinsincossin cosʘ

;sincoscos sinsinʘ

;cos cosa

)1(

33

)1(

23

)1(

13

)1(

32

)1(

22

)1(

12

)1(

31

)1(

21

)1(

11

hg

hg

g

fgfhg

fgfgh

fh

fgfhg

fgfgh

fh

=

=

=

-=

+-=

=

-=

+=

=

                                                           (2.81) 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʵʪʦʤ ʠ ʧʨʝʜʳʜʫʱʠʭ ʧʘʨʘʛʨʘʬʘʭ ʚʪʦʨʦʛʦ ʨʘʟʜʝʣʘ ʫʨʘʚʥʝʥʠʷ, 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠ ʚʳʨʘʞʝʥʠʷ ʦʧʠʩʳʚʘʶʪ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʢʦʦʨʜʠʥʘʪ ʉʇʃ ʚ ʌʇ ʆʕʉʉ ʠ ʚ ʛʝʦʮʝʥʪʨʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ ʩʥʠʤʢʘ ʥʘ ʵʪʦʪ 
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ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʸ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠ ʘʙʩʦʣʶʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦ- 

ʩʪʨʘʥʩʪʚʝ ʜʣʷ ʣʶʙʦʛʦ ʤʦʤʝʥʪʘ ʩʲʸʤʢʠ.  

ɼʣʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʣʠʥʝʡʥʳʤ ʕɺʆ ʩʪʨʦʢ ʤʘʨʰ-

ʨʫʪʘ ʩʲʸʤʢʠ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʙʫʜʝʤ ʦʪʥʦʩʠʪʴ ʛʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʤʘʩʩ 

ʂɸ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ 
k
tʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʢ ʫʛʣʦʚʳʤ 

ʕɺʆ ʩʪʨʦʢ ʚ ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ - ʫʛʣʳ ʪʘʥʛʘʞʘ)(
k
ta , ʢʨʝʥʘ 

)(
k
tb ʠ ʨʳʩʢʘʥʠʷ)(

k
tc  ʂɸ, ʢ ʫʛʣʦʚʳʤ ʕɺʆ ʩʪʨʦʢ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦ-

ʦʨʜʠʥʘʪ - ʵʣʝʤʝʥʪʳ ὥ ὭȟὮ ρȟςȟσ ʤʘʪʨʠʮʳ A(t). ʕʪʠ ʣʠʥʝʡʥʳʝ ʠ ʫʛʣʦʚʳʝ ʕɺʆ 

ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʦʪ ʚʨʝʤʝʥʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʠ-

ʥʝʡʥʳʭ ʕɺʆ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ ʚʦʟʤʫʱʸʥʥʦʛʦ ʠʣʠ ʥʝʚʦʟ-

ʤʫʱʸʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ [155-157], ʠʣʠ ʠʭ ʟʘʤʝʱʘʶʱʠʝ ʤʦʜʝʣʠ ʧʦʣʠʥʦʤʠʘʣʴ-

ʥʦʛʦ ʚʠʜʘ. ʆʥʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʠ ʚ ʦʩʥʦʚʥʦʤ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʠ. ʆʪʢʨʳʪʳʤʠ ʦʩʪʘʶʪʩʷ ʣʠʰʴ ʜʚʘ ʚʦʧʨʦʩʘ, ʘ ʠʤʝʥʥʦ, ʚʳʙʦʨ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦ-

ʤʦʚ ʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʷʭ ʣʠʥʝʡʥʳʭ ʕɺʆ ʠ ʩʧʦʩʦʙ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦ-

ʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʩʣʝʜʫʶʱʝʡ 

ʛʣʘʚʝ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʚʦʧʨʦʩʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʛʣʦʚʳʭ ʕɺʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘ-

ʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩʠʪʫʘʮʠʷ ʩʦʚʩʝʤ ʜʨʫʛʘʷ. ɺ ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪʘʭ [82,86,92-

93,163,170,172] ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ ʣʠʰʴ ʬʘʢʪ ʥʘʣʠʯʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʫʛʣʦʚʳʭ ʕɺʆ 

ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʪʦʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʚʨʝʤʝʥʥʳʤʠ ʧʦʣʠʥʦʤʘʤʠ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʨʝʯʴ ʠʜʸʪ ʦʙ ʫʛʣʘʭ ʦʨʠʝʥʪʘʮʠʠ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇ ʚ ʥʝʢʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʠʣʠ ʪʦ-

ʧʦʮʝʥʪʨʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʘʵʨʦʬʦʪʦ-

ʩʲʸʤʢʦʡ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʩ-

ʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝ-

ʘʣʴʥʦ ʠʟʤʝʨʷʝʤʳʝ ʫʛʣʳ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ. ʆʜʥʘʢʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘ-

ʟʘʥʦ ʚʳʰʝ (ʩʤ. ʨʘʟʜʝʣ 1), ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʂʂ ɼɿɿ ʚ ʦʪʣʠʯʠʝ ʦʪ ʟʘʨʫʙʝʞʥʳʭ ʥʝ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʤ ʪʨʸʭʦʩʥʦʤ ʫʛʣʦʚʦʤ ʜʚʠʞʝʥʠʠ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʩʲʸʤʢʠ, ʢʦʛʜʘ ʫʛʣʳ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʠʟʤʝʥʷʶʪʩʷ ʚ ʙʦʣʴʰʠʭ ʜʠʘʧʘʟʦʥʘʭ. ʀʤʝʥʥʦ 
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ʧʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ ʥʘ ʪʦʯ - 

ʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʩʥʠʤʢʦʚ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚ ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪʘʭ ʠ ʷʚ-

ʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʘʨʰʨʫʪʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʩʪʨʦʝʥʠʠ ʤʘʢʝʪʥʳʭ ʩʥʠʤ-

ʢʦʚ ʤʝʩʪʥʦʩʪʠ (ʄʉʄ) ʜʣʷ ʆʕʉʉ ʩ ɺɿʅ ɿʇ, ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʜʚʠʛʘʶʪʩʷ ʟʘʜʘʯʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʳʭ ʕɺʆ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. ʉ ʮʝʣʴʶ ʨʝ-

ʰʝʥʠʷ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʟʘʜʘʯ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʘʯʘʣʝ ʨʘʩ-

ʩʤʦʪʨʠʤ ʥʦʚʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ 

ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ [189-190,193]. 

2.4.2. ʄʦʜʝʣʴ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʉʇʃ 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʦʞʝʥʠʝ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ (ɿʇ) ʚ ʦʜʥʦʤ ʠʟ ʩʪʦʣʙʮʦʚ ʦʜʥʦʡ 

ʠʟ ʤʘʪʨʠʮ ʇɿʉ (ʨʠʩʫʥʦʢ 2.12).  

m
1 2 3 1' 2'
1 2 3

1
2

p

)(tM )'(' tM

)'(' tM)(tM

)(ɺtz
)'(ɺtz

)(ɺty

)'(ɺty

ʚx

)(tS
)'(tS

)(tʃɺR
)'(tʃɺR

)'(tr),( pmr

ɿʇV

ʂɸ

N(X,Y,Z)

 

ʈʠʩʫʥʦʢ 2.12 - ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʉʇʃ 
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ʇʦʣʦʞʠʤ, ʯʪʦ ʮʝʥʪʨ ʧʨʦʝʢʮʠʠ S ʩʦʚʧʘʜʘʝʪ ʩ ʮʝʥʪʨʦʤ ʤʘʩʩ ʂɸ ʠ ʠʤʝʝʪ ʛʝʦ- 

ʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 
SSS

ZYX ,, , ʦʩʠ 
ɺ

Sx  ʠ 
ɺ

Sy  ʚʠʟʠʨʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʧʘʨʘʣʣʝʣʴʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʩʷʤ ox,oy ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇ,  ʢʦʪʦʨʳʝ 

ʥʘʧʨʘʚʣʝʥʳ (ʩʤ. ʨʠʩʫʥʦʢ 2.3) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʜʦʣʴ ʩʪʨʦʢ p=1,2,3é.P ʠ ʩʪʦʣʙʮʦʚ 

m=1,2,3éM  ʤʘʪʨʠʮ ʇɿʉ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ.  

ʇʨʠ ʵʪʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ 
ɺ

Sz  ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʥʘʧʨʘʚʣʝ-

ʥʠʝʤ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ Ὑ̆ ˏ† ʆʕʉʉ ʥʘ ʪʦʯʢʫ N ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʥʝʠʟ-

ʤʝʥʷʶʱʠʤʠʩʷ ʚ ʪʝʯʝʥʠʝ ʮʠʢʣʘ ɺɿʅ ɿʇ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ZY,X,  

ʚ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ  ʮʠʢʣʘ, ʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ  ʝʛʦ ʦʢʦʥʯʘʥʠʷ . 

ʇʫʩʪʴ ɿʇ, ʧʨʦʰʝʜʰʠʝ ʢ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ  ),(
ʊ ʊ
ʄtttÍ  ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ 

ʪʘʢʪʦʚ ʥʘʢʦʧʣʝʥʠʷ ʚ ʮʠʢʣʝ ɺɿʅ, ʥʘʭʦʜʷʪʩʷ ʚ ʜʘʪʯʠʢʝ ʇɿʉ ʩ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝ-

ʨʘʤʠ ʚ ʤʘʪʨʠʮʝ (p, m). ʊʦʛʜʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ † † Ўὸ ʦʢʦʥʯʘʥʠʷ ʮʠʢʣʘ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [193], ɿʇ ʦʢʘʞʫʪʩʷ ʚ ʜʨʫʛʦʤ ʜʘʪʯʠʢʝ ʇɿʉ ʪʦʡ ʞʝ ʩʪʨʦʢʠ p, ʥʦ 

ʚ ʩʪʦʣʙʮʝ ʄ.  

ʅʘ ʨʠʩʫʥʢʝ 2.12 ʚʠʜʥʦ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʧʦʣʦʞʝʥʠʝ ɿʇ ʚ ʚʠʟʠʨʥʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚʝʢʪʦʨʦʤ r(m,p)=r(t) ʊy(p),(m), ðà= fx , ʘ 

ʥʘʧʨʘʚʣʝʥʠʝ ʃɺ ʠʟ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ S ʥʘ ʪʦʯʢʫ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ N ʚ ʛʨʠʥ-

ʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ - ʚʝʢʪʦʨʦʤ Rʃɺ(t)
ʊ

SS
tZZtYYXX ð--à= )((),((),t(-(

S
 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ † ʦʢʦʥʯʘʥʠʷ ʮʠʢʣʘ ɺɿʅ ɿʇ ʜʣʠʥʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʵʪʠʭ ʚʝʢʪʦʨʦʚ ʠʟʤʝʥʷʪʩʷ ʠ ʦʥʠ ʧʨʠʤʫʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

r (M,p) ʊ),y(),( ðà= fpMx =r(t+æt) 

Rʃɺ(t+æt)=
ʊ

SS
ttZZttYY ðD+-D+-D+à= )((),((),tt(X-X(

S
.  

ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ N ʥʝ ʠʟʤʝʥʷʪʩʷ. ɺ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʨʝʞʠʤʝ ʩʲʸʤʢʠ ʩ ɺɿʅ ɿʇ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʨʙʠʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʂɸ, ʃɺ ʜʦʣʞʥʘ ʦʪʩʣʝʞʠʚʘʪʴ ʩʢʘʥʠʨʫʝ-

ʤʳʡ ʫʯʘʩʪʦʢ ʤʝʩʪʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ 

ʚʩʝʡ ʉʇʃ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʜʝʦʣʦʛʠʷ ʚʳʙʨʘʥʥʦʛʦ ʚ ʨʘʙʦʪʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʛʣʦʚʳʭ ʕɺʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʢʣʶ- 
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ʯʘʝʪʩʷ ʚ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ 

 ʩʲʸʤʢʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʫʪʴ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʜʭʦʜʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʪʩʫʪʩʪʚʠʷ ʷʚʣʝʥʠʡ çʩʤʘʟʘè ʠ çʩʜʚʠʛʘè ʧʠʢʩʝʣʝʡ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʤʘʨʰʨʫʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʩʲʸʤʢʠ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

)(t)(
ɿʇ

x
tVV

x
= ; )()( 

y
tVtV

y

ɿʇ
= ,                                                                 (2.82) 

ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʜʚʘ ʫʩʣʦʚʠʷ, ʘ ʠʤʝʥʥʦ, ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʜʚʠʞʝʥʠʷ ɿʇ ʚ ʩʪʨʦʢʘʭ ʤʘʪʨʠʮ ʇɿʉ, ʯʪʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ [149-151,194]: 

0)y(xconst t)()(
ʥʦʤ

ɿʇ

x
=====

¶

VVtx .                                             (2.83)

0)()( 
y

==
¶

tVty
ɿʇ

 (x=y=0),                                                                          (2.84) 

ʛʜʝ )(,t)( tVV
ɿʇ

Y

ɿʇ

X  - ʧʨʦʜʦʣʴʥʘʷ ʠ ʧʦʧʝʨʝʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

(ʉɼ) ɿʇ ʚ ʌʇ ʆʕʉʉ, x=0,y=0 - ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʌʇʉ ʆʕʉʉ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨ-

ʜʠʥʘʪ ʌʇ, ὠ ὸȟὠ (t) -  ʧʨʦʜʦʣʴʥʘʷ ʠ ʧʦʧʝʨʝʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠ-

ʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ (ʉɼʀ) ʚ ʌʇ ʆʕʉʉ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ (2.82) ʠ (2.84) ʥʘ ʚʩʸʤ 

ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ɿʇ ʧʦ ʚʩʝʤ ʩʪʨʦʢʘʤ ʤʘʪ-

ʨʠʮ ʇɿʉ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʤʘʟʘ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʘ- 

ʢʦʤ ʧʦʜʭʦʜʝ, ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʠʥʪʝʟʫ ʧʨʦʛʨʘʤʤ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ 

ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ [149-151,195-197] ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʜʣʷ ʩʦʩʪʘʚʣʷʶʱʠʭ )(),(
x

tVtV
y

, ʢʘʢ ʬʫʥʢʮʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦ-

ʚʳʭ ʕɺʆ, ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʧʦʣʫʯʝʥʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʫʩʣʦʚʠʡ (2.83)-(2.84), ʠ 

ʨʝʰʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʦʚʳʭ ʕɺʆ.  

 ʆʪʣʠʯʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʟʘʢʣʶʯʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʠʩʧʦʣʴʟʫʝ-

ʤʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ ʠ ʚʠʜʝ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʙʦʪʝ [150], ʚ ʢʦʪʦʨʳʭ ʚʧʝʨ-

ʚʳʝ ʙʳʣ ʦʧʠʩʘʥ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʦʜʭʦʜ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʨʘʚʥʝʥʠʷ ʢʦʣʣʠʥʝ-

ʘʨʥʦʩʪʠ ʚʠʜʘ (1.2) ʚ ʪʦʧʦʮʝʥʪʨʠʯʝʩʢʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʪʨʝʤʷ ʵʡ- 
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ʣʝʨʦʚʳʤʠ ʫʛʣʘʤʠ ʥʘʢʣʦʥʘ ʩʥʠʤʢʘ ʚ ʢʘʯʝʩʪʚʝ ʝʛʦ ʫʛʣʦʚʳʭ ʕɺʆ ʠ ʧʨʦʠʟʚʦʜʥʳʤʠ 

ʦʪ ʥʠʭ ʚ ʨʦʣʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʥʦʩʠʪʝʣʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʯʪʦ ʭʘʨʘʢ-

ʪʝʨʥʦ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ ʆʕʉʉ.  

 ɺ ʨʘʙʦʪʘʭ [195-197] ʫʞʝ ʧʨʠʤʝʥʷʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ, 

ʙʦʣʝʝ ʙʣʠʟʢʠʝ ʧʦ ʩʦʩʪʘʚʫ ʠ ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚ ʥʘʩʪʦʷ-

ʱʝʡ ʨʘʙʦʪʝ ʧʘʨʘʤʝʪʨʘʤ, ʘ ʠʤʝʥʥʦ, ʙʦʣʝʝ ʦʙʱʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʧʦʜʭʦʜʦʤ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʘʷ ʬʦʨʤʘ ʤʦʜʝʣʝʡ ʠ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʝ ʢʦʦʨʜʠʥʘʪʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʜʥʘʢʦ, ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʠʥʪʝʟʘ ʧʨʦʛʨʘʤʤ 

ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʧʦʩʪʨʦʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʪʝʨʤʠʥʘʭ ʢʚʘʪʝʨʥʠʦʥʦʚ, ʯʪʦ ʣʠʰʘʝʪ ʠ ʩʘʤ ʧʨʦʮʝʩʩ, ʠ ʧʦʣʫʯʘʝʤʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʣʷʜʥʦʩʪʠ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʩ ʜʨʫʛʠʤʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʚ ʬʦʨʤʘʪʘʭ (1.16) ï (1.27). ʅʘʠʙʦ-

ʣʝʝ ʙʣʠʟʢʠʤ ʢ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʥʠʞʝ ʧʦʭʦʜʫ ʠ ʧʦ ʩʫʪʠ, ʠ ʧʦ ʧʨʠʤʝʥʷʝʤʦʤʫ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ, ʠʟʣʦʞʝʥʥʳʡ ʘʚʪʦʨʦʤ ʚ ʨʘʙʦʪʝ [194]. ʆʜ-

ʥʘʢʦ, ʦʥ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ, ʯʪʦ ʠ ʦʙʫ-

ʩʣʦʚʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʩʠʩʪʝʤʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʨʘʙʦʪʘʭ ʘʚʪʦʨʘ 

[198-200].  ʈʘʩʩʤʦʪʨʠʤ ʩʫʪʴ ʧʦʜʭʦʜʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʚʳʨʘʞʝʥʠʝ (2.71) ʧʦ ʚʨʝʤʝʥʠ.  

ʇʦʣʫʯʠʤ: 

ὰὸ

ὰὸ

ὰὸ

= ὃ ὸ˟Ͻ

ὒ ὸ
ὒ ὸ
ὒ ὸ

 ὃὸ˟Ͻ

ὒ ὸ

ὒ ὸ

ὒ ὸ

.                                  (2.85) 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʚʦʡʩʪʚʘʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʤʘʪʨʠʮ, ʫʤʥʦʞʠʤ ʤʘʪʨʠʮʫ 

ὃὸ˟ ʚ ʧʝʨʚʦʤ ʩʣʘʛʘʝʤʦʤ ʧʨʘʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (2.85) ʩʧʨʘʚʘ ʥʘ ʝʜʠʥʠʯʥʫʶ 

ʢʚʘʜʨʘʪʥʫʶ ʤʘʪʨʠʮʫ t)(A A(t) ʊ , ʧʦʩʣʝ ʯʝʛʦ ʩʚʝʨʥʸʤ ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʩ ʚʳʨʘʞʝʥʠʝʤ (2.71).  

ʇʦʣʫʯʠʤ: 

ὰὸ

ὰὸ

ὰὸ

= ὃ ὸ˟ϽὃὸϽ

ὰὸ
ὰὸ

ὰὸ

 ὃὸ˟Ͻ

ὒ ὸ

ὒ ὸ

ὒ ὸ

.                            (2.86) 
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ʇʨʝʦʙʨʘʟʫʝʤ ʜʘʣʝʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʪʨʠʮ ὃ ὸ˟Ͻὃὸ ʚ ʧʝʨʚʦʤ ʩʣʘʛʘʝʤʦʤ 

ʧʨʘʚʦʡ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ (2.86). ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʥʘʯʘʣʝ ʧʨʝʜʩʪʘʚʠʤ ʬʦʨʤʫʣʫ (2.59) 

ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 

  B(t))()(A (4) Ö= tAt ,                                                                                    (2.87) 

ʛʜʝ (1)(2)(3)  )( )()(B AAtAt
k
t= - ʤʘʪʨʠʮʘ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ, ʦʧʠʩʳʚʘʶʱʘʷ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʦʨʠʝʥʪʘʮʠʶ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ oxy ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʝʨʮʠʘʣʴ-

ʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 
ʀʀʀ ZYOX .  

ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʧʦʣʥʠʤ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʠ ʤʘʪʨʠʯ-

ʥʦʛʦ ʚʳʨʘʞʝʥʠʷ (2.87) ʠ ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ.  ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʦʣʫʯʠʤ: 

   ὃ ὸ˟ "˟ÔϽὃ Ô
˟
"˟ÔϽ! Ô

˟
.                  (2.88) 

 ɺʚʝʜʸʤ ʜʘʣʝʝ (ʨʠʩʫʥʦʢ 2.13) ʚʝʢʪʦʨ ‫ὸ ‫ ὸȟ‫ ὸȟ‫ ὸ
˟
.  
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ʈʠʩʫʥʦʢ 2.13 - ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʩʪʘʚʣʷʶʱʠʭ ʉɼʀ )(
x

tV ʠ )(tV
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ɺʝʢʪʦʨ -‫ὸ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʢʪʦʨ ʘʙʩʦʣʶʪʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠ

ʞʝʥʠʷ ʂɸ ʚ ʠʥʝʨʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʧʨʦʝʢʮʠʠ ʥʘ ʦʩʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

oxy. ʀʟ ʪʝʦʨʠʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʠʥʝʨʮʠʘʣʴʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʠʟʚʝʩʪʥʦ [153], ʯʪʦ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ɻ ʣʝʤʝʥʪʳ ʤʘʪʨʠʮ  ὄὸ 

ʠ  ὄὸ ʩʚʷʟʘʥʳ ʫʨʘʚʥʝʥʠʝʤ ʇʫʘʩʩʦʥʘ  

    )()()( ttBtB ʇwÖ=
¶

.                                                                                    (2.89) 

ù
ù
ù

ú

ø

é
é
é

ê

è

-
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=

0)()(

)(0)(

)()(0

)(

z

tt

tt

tt

t

xy

xz

y

ʇ

ww

ww

ww

w  .                                                                (2.90)     

ʇʨʠʤʝʥʠʚ ʢ ʤʘʪʨʠʯʥʦʤʫ ʫʨʘʚʥʝʥʠʶ (2.89) ʦʧʝʨʘʮʠʶ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʷ, 

ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ  )()()(
ʊ

tBttB Tʊ

ʇ Ö=
¶

w . ʇʦʜʩʪʘʚʠʚ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʚ ʧʝʨʚʦʝ ʩʣʘ-

ʛʘʝʤʦʝ ʧʨʘʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (2.88) ʠ, ʫʤʥʦʞʠʚ ʦʙʝ ʯʘʩʪʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʩʧʨʘʚʘ ʥʘ ʤʘʪʨʠʮʫ A(t), ʧʦʩʣʝ ʧʨʦʩʪʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʤ: 

 )(A)(A tt
ʊ

Ö
Ö¶

= )(B)()()(B)( )4(

ʊ
)4(

ttAtAtt Tʊ

ʇ ÖÖö
ö
÷

õ
æ
æ
ç

å
Ö+
¶

w .                                       (2.91)      

ɼʘʣʝʝ ʚʳʧʦʣʥʠʤ ʫʧʨʦʱʝʥʠʝ ʚʪʦʨʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ 

(2.91). ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʚʳʨʘʞʝʥʠʝ (2.76).  

ʋʯʠʪʳʚʘʷ, ʯʪʦ 5102921,7)( -
¶

³== ɿtS w (ʨʘʜ/ʩ), ʛʜʝ ɿw - ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘ-

ʱʝʥʠʷ ɿʝʤʣʠ, ʧʦʣʫʯʠʤ: 
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ʋʤʥʦʞʠʚ ʜʘʣʝʝ t)(Bʊ  ʥʘ ʧʨʘʚʫʶ ʯʘʩʪʴ ʚʳʨʘʞʝʥʠʷ (2.93), ʠʤʝʝʤ: 
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ɿ ww .                                             (2.94) 

ʀ, ʥʘʢʦʥʝʮ, ʫʤʥʦʞʠʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʚʳʨʘʞʝʥʠʷ (2.94) ʥʘ ʤʘʪʨʠʮʫ t)(B , ʧʦ-

ʣʫʯʠʤ: 
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ɿww             (2.95) 

ɺ ʚʳʨʘʞʝʥʠʠ (2.95) ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʧʠʩʠ ʦʧʫʱʝʥʘ ʚʨʝʤʝʥʥʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ. ʉʦʛʣʘʩʥʦ ʩʚʦʡʩʪʚʫ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʤʘʪʨʠʮ, ʠʭ ɻʣʝʤʝʥʪʳ 1,2,3)j(i,  b
ij

=  

ʨʘʚʥʳ ʩʚʦʝʤʫ ʤʠʥʦʨʫ ʩʦ ʟʥʘʢʦʤ ʧʣʶʩ, ʝʩʣʠ ʩʫʤʤʘ ʝʛʦ ʠʥʜʝʢʩʦʚ ji+  ʯʸʪʥʘʷ, ʠ ʩʦ 

ʟʥʘʢʦʤ ʤʠʥʫʩ, ʝʩʣʠ ʥʝʯʸʪʥʘʷ.  

ʉ ʫʯʸʪʦʤ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʝ (2.95) ʣʝʛʢʦ ʧʨʠʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʠʜʫ: 
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ʇʨʠ ʵʪʦʤ ʬʦʨʤʫʣʘ (2.91) ʩ ʫʯʸʪʦʤ (2.96) ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 
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ʇʦʜʩʪʘʚʠʤ ʜʘʣʝʝ (2.97) ʚ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ (2.86). 
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ʋʤʥʦʞʠʤ ʚʩʝ ʩʣʘʛʘʝʤʳʝ ʫʨʘʚʥʝʥʠʷ (2.98) ʩʣʝʚʘ ʥʘ ʤʘʪʨʠʮʫ A(t) ʠ 

ʧʦʤʝʥʷʝʤ ʚ ʥʸʤ ʤʝʩʪʘʤʠ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʥʳʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ. 

ʆʢʦʥʯʘʪʝʣʴʥʦ ʠʤʝʝʤ: 
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ɺʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʳʝ ʫʨʘʚʥʝʥʠʷ (2.98) ï (2.99) ʧʦʣʫʯʠʣʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʥʘʟʚʘʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʉʇʃ ʚ ʆʕʉʉ [200], ʧʦ-

ʩʢʦʣʴʢʫ ʦʧʠʩʳʚʘʶʪ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʉʇʃ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʚ ʬʦʨʤʘʪʘʭ çʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ-ʢʘʤʝʨʘè ʠ çʢʘʤʝʨʘ-ʟʝʤʥʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴè. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʆʕʉʉ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʥʠ ʩʚʷʟʳʚʘʶʪ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦ-

ʩʪʴʶ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʚʝʢʪʦʨʦʚ r(t) ʠ ╡̆ ˏὸ, ʦʧʨʝ-

ʜʝʣʷʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʉʇʃ ʠʟ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ S ʥʘ ʜʘʪʯʠʢʠ ʇɿʉ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʚʝʢʪʦʨʘ ‫ὸ 

ʘʙʩʦʣʶʪʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʂɸ, ʫʛʣʘʤʠ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʦʨʙʠ-

ʪʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʫʯʠʪʳʚʘʶʪ ʩʢʦʨʦʩʪʴ ̝‫  ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʩʲʸʤʢʠ ʠ ʧʦʣʫʯʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʝ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʭ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʦʨʪʦʚʦʡ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʸ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʠ, ʥʘʦʙʦʨʦʪ, ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʦʩʳ ʟʘ-

ʭʚʘʪʘ ʥʘ ʢʘʯʝʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʣʶʙʳʭ ʨʝʞʠʤʘʭ ʦʧʪʠʢʦ-ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʩʲʸʤʢʠ ʤʘʪʨʠʮʘʤʠ ʇɿʉ.  
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2.4.3. ʄʦʜʝʣʴ ʜʨʝʡʬʘ ʉʇʃ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ  

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʜʘʣʝʝ ʫʨʘʚʥʝʥʠʝʤ (2.98) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘ- 

ʚʠʩʠʤʦʩʪʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʤʦʜʝʣʴ ʜʨʝʡʬʘ ʉʇʃ ʚ ʌʇ ʆʕʉʉ ʚ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ 

ʩ ɺɿʅ ɿʇ. ɼʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (2.98), ʠʩʭʦʜʷ ʠʟ ʬʦʨʤʫʣ (2.52) ʠ (2.55), ʧʦ- 

ʣʫʯʠʤ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʥʳʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ 

[193]. ʇʦʩʢʦʣʴʢʫ ʚ ʪʝʯʝʥʠʝ ʮʠʢʣʘ ɺɿʅ ɿʇ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ, ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʚʨʝʤʝʥʠ ʨʘʚʥʳ ʥʫʣʶ. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʚʳʨʘʞʝʥʠʷ (2.52) ʠ (2.55).  
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ʇʦʜʩʪʘʚʠʤ ʜʘʣʝʝ (2.100) ʠ (2.101) ʚ (2.98) ʠ ʟʘʧʠʰʝʤ ʧʦʣʫʯʝʥʥʦʝ ʚʝʢʪʦʨʥʦ-

ʤʘʪʨʠʯʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ: 
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   (2.102)  

ɺ ʚʳʨʘʞʝʥʠʷʭ (2.100) - (2.102) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

;)()()( 222 ftytxtd ++= D (t) = ὢ ὢ ὸ ὣ ὣὸ ὤ ὤ ὸ ;  
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++= .                
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(2.84), ʧʦʣʫʯʠʤ:  
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 ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (2.103) ʦʧʠʩʳʚʘʝʪ ʜʨʝʡʬ ʉʃʇ ʚ ʌʇ ʆʕʉʉ ʚ ʚʠʜʝ 

ʩʪʨʦʛʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʉɼʀ ʩ 

ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʢʦʩʠʥʫʩʘʤʠ ʃɺ, ʦʨʙʠʪʘʣʴʥʳʤʠ ʠ ʫʛʣʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʩ-

ʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʆʕʉʉ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʨʘʞʝʥʠʷ 

(2.103) ʚʤʝʩʪʝ ʩ ʫʨʘʚʥʝʥʠʷʤʠ (2.98), (2.99) ʜʣʷ ʨʝʰʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʟʘʜʘʯ ʚ 

ʦʙʣʘʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʦʪ ʩʠʩʪʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʦ ʘʧʨʠʦʨʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʩʤʠ-

ʯʝʩʢʦʡ ʤʘʨʰʨʫʪʥʦʡ ʩʲʸʤʢʠ ʠ ʩʪʨʦʛʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʨʰʨʫ-

ʪʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (103) ʜʣʷ ʩʠʥʪʝʟʘ 



111 

 

 

 

ʧʨʦʛʨʘʤʤ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ[199-200], ʥʘ ʙʦʨʪʫ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʘ ʨʘʙʦ-

ʪʘʶʱʘʷ ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʆʕʉʉ. 

2.5. ʄʦʜʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʧʦʜʩʪʘʚʠʤ ʚ (2.103) 

ʫʩʣʦʚʠʷ (2.83) - (2.84), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʜʣʷ ʮʝʥʪʨʘ ʌʇʉ ʆʕʉʉ. 

ʇʨʠ ʵʪʦʤ ʫʯʪʸʤ, ʯʪʦ ʚ ʮʝʥʪʨʝ ʌʇʉ ʩʧʨʘʚʝʜʣʠʚʳ ʩʦʦʪʥʦʰʝʥʠʷ: x=y=0, ὰὸ

ὰὸ πȟὰὸ ρ, d0(t) = f , D(t) = D0 (t). ʇʦʣʫʯʠʤ: 
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 ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ                                            
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ʋʯʠʪʳʚʘʷ ʜʘʣʝʝ, ʯʪʦ  
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ʛʜʝ ȿὠ̠ˍὸȿ= ὢ ὸ ὣ ὸ ὤ ὸ  ,                                                 (2.108) 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʠʤʝʝʤ: 
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ʀʟ ʪʝʦʨʠʠ ʛʠʨʦʩʢʦʧʦʚ ʠʟʚʝʩʪʥʦ [152], ʯʪʦ ʚʨʘʱʝʥʠʝ ʚʦʢʨʫʛ ʦʩʠ z ʥʝ ʦʢʘʟʳ-

ʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʛʠʨʦʩʢʦʧʘ ʚʦʢʨʫʛ ʦʩʪʘʣʴʥʳʭ ʦʩʝʡ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʪʨʝʪʴʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ‫ (t), ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʪʨʸʭʦʩʥʦʛʦ 

ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ, ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʚʦʢʨʫʛ 

ʦʩʝʡ x, y,  ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʜʝʣʴʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʢʘʞʜʦʛʦ ʨʝʞʠʤʘ 
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ʩʲʸʤʢʠ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝ- 

ʥʠʷ ʂɸ, ʦʧʠʩʳʚʘʝʤʘʷ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ (2.109), ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʤʦʜʝʣʴʶ ʜʣʷ 

ʩʠʥʪʝʟʘ ʧʨʦʛʨʘʤʤ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʚ ʣʶʙʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʙʘʟʦʚʳʭ ʫʩʣʦʚʠʡ (2.83) ï (2.84) ʧʦʣʫʯʝʥʠʷ ʤʘʨʰʨʫʪʘ 

ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʪʨʝʙʫʝʤʳʤ ʢʘʯʝʩʪʚʦʤ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʧ. ʧ. 2.1-2.5 

ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦ-

ʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʉʇʃ ʚ ʜʠʥʘʤʠʢʝ ʩʲʸʤʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢʦ ʚʪʦʨʦʤʫ 

ʵʪʘʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ 

ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʦʧʠʩʳʚʘʶ-

ʱʠʭ ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ (1.14) ï (1.15).  

ɺʓɺʆɼʓ 

1. ʌʦʪʦʧʨʠʸʤʥʘʷ ʩʪʨʫʢʪʫʨʘ ʆʕʉʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʨʷʜʘ ʤʘʪʨʠʮ 

ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚʜʦʣʴ ʵʢʩʧʦʥʠʨʫʶʱʝʡ ʱʝʣʠ ʠ ʨʘʙʦ-

ʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ. ʂʘʞʜʘʷ 

ʤʘʪʨʠʮʘ ʇɿʉ ʥʝʯʸʪʥʦʛʦ ʠ ʯʸʪʥʦʛʦ ʨʷʜʘ ʩʦʩʪʦʠʪ ʠʟ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʜʘʪʯʠʢʦʚ 

ʇɿʉ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʝʨʝʢʨʳʪʠʝ ʧʦ ʧʝʨʚʳʤ ʠ ʧʦʩʣʝʜʥʠʤ ʩʪʦʣʙʮʘʤ. ʃʠʥʠʠ, ʩʦ-

ʝʜʠʥʷʶʱʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮ ʇɿʉ ʯʸʪʥʦʛʦ ʠ 

ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ, ʷʚʣʷʶʪʩʷ ʬʦʨʤʠʨʫʶʱʠʤʠ ʢʨʘʷʤʠ ʬʦʪʦʧʨʠʸʤʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʩʯʠʪʳʚʘʥʠʷ ʩ ʥʠʭ ʟʘʨʷʜʦʚʳʭ ʧʘ-

ʢʝʪʦʚ ʚ ʙʦʨʪʦʚʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʆʕʉʉ, ʢʘʢ ʦʢʦʥʯʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘ ʙʦʨʪʫ ʂɸ ʬʦʨʤʠʨʫ-

ʝʪʩʷ ʜʚʝ ʧʦʣʦʩʳ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʠʯʸʤ ʤʘʪʨʠʮʳ ʇɿʉ ʯʸʪʥʦʛʦ ʨʷʜʘ ʧʨʦʠʟʚʦʜʷʪ 

ʦʧʝʨʝʞʘʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʫʯʘʩʪʢʦʚ ʤʝʩʪ-

ʥʦʩʪʠ, ʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʤʘʪʨʠʮʘʤʠ ʇɿʉ ʥʝʯʸʪ-

ʥʦʛʦ ʨʷʜʘ ʚ ʨʝʞʠʤʝ ʟʘʤʝʪʘʥʠʷ, ʪ.ʝ. ʧʦʟʜʥʝʝ ʥʘ ʚʝʣʠʯʠʥʫ ʜʣʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ ʚʨʝ-

ʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ. 

2. ɺ ʧʨʦʮʝʩʩʝ ʥʘʟʝʤʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʚʫʭ ʧʦʣʦʩ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʬʦʨ- 

ʤʠʨʫʝʪʩʷ ʦʙʱʘʷ ʦʜʥʦʧʦʣʦʩʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝ- 

ʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʝʜʠʥʳʭ ʩʪʨʦʢ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 
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 ʚ ʧʦʨʷʜʢʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʪʨʠʮ ʇɿʉ ʫʯʘʩʪʢʦʚ ʠʟʦʙʨʘʞʝʥʠʡ. ʋʯʘʩʪʢʠ, ʩʬʦʨʤʠ- 

ʨʦʚʘʥʥʳʝ ʜʘʪʯʠʢʘʤʠ ʇɿʉ ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ ʤʘʪʨʠʮ, ʠʤʝʶʪ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʯʝʤ ʫʯʘʩʪʢʠ ʯʸʪʥʦʛʦ ʨʷʜʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʝʜʠʥʘʷ ʥʫʤʝʨʘʮʠʷ ʩʦʩʪʘʚʥʳʭ ʩʪʨʦʢ, ʚ ʢʦʪʦʨʦʡ ʩʦʭʨʘʥʷʝʪʩʷ ʥʫʤʝʨʘʮʠʷ 

ʩʪʨʦʢ ʧʦʣʦʩʳ ʯʸʪʥʦʛʦ ʨʷʜʘ ʤʘʪʨʠʮ ʇɿʉ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ 

ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʷʜʫ ʤʘʪʨʠʮ ʇɿʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʧʠʢ-

ʩʝʣʝʡ ʚ ʝʜʠʥʦʡ ʩʦʩʪʘʚʥʦʡ ʩʪʨʦʢʝ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʤʫ ʤʦ-

ʤʝʥʪʫ ʚʨʝʤʝʥʠ ʠ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʘʤ ʧʠʢʩʝʣʝʡ ʚ ʵʪʦʡ ʦʙʱʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʦʙʣʘʩʪʴ ʧʣʦʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʩ 

ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ   ʢʦʦʨ-

ʜʠʥʘʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʜʘʪʯʠʢʦʚ ʇɿʉ ʬʦʨʤʠʨʫʶʱʠʭ ʢʨʘʸʚ ʤʘʪʨʠʮ ʇɿʉ 

ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ. 

3. ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʦʙʱʝʡ ʦʜʥʦʧʦʣʦʩʥʦʡ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʨʪʫʘʣʴ-

ʥʫʶ ʩʭʝʤʫ ʦʜʥʦʩʪʨʦʯʥʦʡ ʬʦʪʦʧʨʠʸʤʥʦʡ ʩʪʨʫʢʪʫʨʳ ʆʕʉʉ, ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʧʦ 

ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʨʝʘʣʴʥʦʡ ʩʭʝʤʝ ʩ ʜʚʫʤʷ ʨʷʜʘʤʠ ʤʘʪʨʠʮ ʇɿʉ. 

ʕʪʘ ʩʭʝʤʘ ʠʤʝʝʪ ʚʠʜ ʦʜʥʦʩʪʨʦʯʥʦʡ ʇɿʉ ʣʠʥʝʡʢʠ, ʢʦʪʦʨʘʷ ʚ ʨʘʙʦʪʝ ʥʘʟʚʘʥʘ ʣʠ-

ʥʝʡʢʦʡ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʤʘʪʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠʣʠ ʩʦʢʨʘʱʸʥʥʦ ʃʕʄʉ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʬʦʪʦʧʨʠʸʤʥʦʡ ʩʪʨʫʢʪʫʨʳ ʆʕʉʉ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʃʕʄʉ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʥʘʛʣʷʜʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʝ ʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʝʛʦ ʩʪʨʦʛʦʩʪʴ ʠ ʩʫʱʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʧʦ-

ʣʘʛʘʝʪʩʷ, ʯʪʦ ʃʕʄʉ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʦʥʘ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʚʠʨʪʫʘʣʴʥʫʶ ʩʪʨʦʢʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʜʘʪʯʠʢʦʚ ʇɿʉ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙ-

ʮʦʚ ʤʘʪʨʠʮ ʇɿʉ ʥʝʯʸʪʥʦʛʦ ʠ ʯʸʪʥʦʛʦ ʨʷʜʘ; ʮʝʥʪʨʳ ʜʘʪʯʠʢʦʚ ʃʕʄʉ ʚ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʠʤʝʶʪ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʦʚ ʜʘʪʯʠʢʦʚ ʇɿʉ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ 

ʤʘʪʨʠʮ ʇɿʉ ʥʝʯʸʪʥʦʛʦ ʠ ʯʸʪʥʦʛʦ ʨʷʜʘ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ, ʘ ʚʦ ʚʨʝ-

ʤʝʥʥʦʤ ï ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʤʦʤʝʥʪʳ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʨʠ-

ʮʘʤʠ ʇɿʉ ʥʝʯʸʪʥʦʛʦ ʠ ʯʸʪʥʦʛʦ ʨʷʜʘ ʠʟʦʙʨʘʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʘʩʪʢʦʚ 

ʝʜʠʥʳʭ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ. 
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4. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʧʠʩʳʚʘʝʪ ʧʨʷ- 

ʤʫʶ ʠ ʦʙʨʘʪʥʫʶ ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ, ʜʨʝʡʬʘ ʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢ- 

ʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʦʪʦʧʨʠʸʤʥʦʡ ʩʪʨʫʢ-

ʪʫʨʝ ʆʕʉʉ ʚ ʬʦʨʤʝ ʃʕʄʉ ʠ ʚʳʷʚʣʝʥʥʳʭ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʪʨʠʮʘʤʠ ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʤʠ ʚ ʜʚʘ ʨʷʜʘ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ ʠ ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʨʝʞʠʤʝ ʚʨʝ-

ʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ 

ʥʘ ʩʠʩʪʝʤʝ ʬʦʨʤʘʪʦʚ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʫʯʸʪ ʚʟʘʠʤʦʩʚʷʟʠ 

ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨ-

ʤʠʨʫʶʱʝʛʦʩʷ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʦʨʜʠʥʘʪʥʦ-

ʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʬʦʨʤʘʪʘʭ çʩʥʠʤʦʢ-ʢʘʤʝʨʘè ʠ çʢʘʤʝʨʘ-ʩʥʠʤʦʢè, ʧʦʟʚʦʣʷ-

ʶʱʠʭ ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶ-

ʱʠʭ ʣʫʯʝʡ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ ʠ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʨʦʢ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʟʘʜʘʥʥʳʤ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʘʤ ʝʛʦ ʧʠʢʩʝʣʝʡ, ʠ ʨʝʰʠʪʴ 

ʦʙʨʘʪʥʫʶ ʟʘʜʘʯʫ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʕʉʉ.  

5. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʦʭʚʘʪʳʚʘʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʦʙʨʘʪʥʫʶ ʩʭʝʤʫ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʬʦʨʤʘʪʘʭ çʢʘʤʝʨʘ-

ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè, çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ Nè, 

çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ Lè ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʛʦ ʢʦʦʨʜʠʥʘʪ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚ ʬʦʨʤʘʪʘʭ çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ-ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧ-

ʩʦʠʜè, çʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜ ï ʨʝʣʴʝʬ .ᶻè ʠ çʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜ-ʨʝʣʴʝʬ ,ᶻè 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʝʨʚʳʡ ʬʦʨʤʘʪ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʯʠʩʣʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ 

ʣʫʯʝʡ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʧʦ ʟʘʜʘʥʥʳʤ ʧʣʦʩʢʠʤ ʢʦʦʨ-

ʜʠʥʘʪʘʤ ʝʸ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʆʕʉʉ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ - ʧʨʷ-

ʤʳʝ ʠ ʠʪʝʨʘʮʠʦʥʥʳʝ ʧʝʨʝʭʦʜʳ ʦʪ ʛʝʦʜʝʟʠʯʝʩʢʠʭ  ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʢ ʝʸ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʯʸʪ ʧʨʝʚʳʰʝʥʠʡ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʧʦ- 
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ʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʦʨ- 

ʤʘʣʠ N ʠ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ L. ʏʝʪʚʸʨʪʳʡ, ʧʷʪʳʡ ʠ ʰʝʩʪʦʡ ʬʦʨʤʘʪʳ ʬʦʨʤʘʣʠ-

ʟʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʧʝʨʝʭʦʜʳ ʚ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʦʝʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʦʙʨʘʪʥʦʡ ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ 

ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʬʦʨʤʘʪʝ çʢʘʤʝʨʘ-ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʧʫʪʸʤ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥʥʳʭ ʬʦʨʤʘʪʦʚ ʚ ʪʨʝʙʫʝʤʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

6. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶ-

ʱʠʝ ʧʨʷʤʫʶ ʩʭʝʤʫ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʬʦʨʤʘʪʘʭ çʦʙʱʠʡ 

ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ- ʢʘʤʝʨʘè ʠ çʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ-ʢʘʤʝʨʘè. ʀʟʚʝʩʪʥʳʤʠ ʩʯʠʪʘ-

ʶʪʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʣʠ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʩʚʷʟʢʠ 

ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦ-

ʠʜʘ ʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʘ ʠʩʢʦʤʳʤʠ ï ʧʣʦʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʠʤ ʪʦʯʝʢ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʤʦʜʝʣʝʡ ʷʚʣʷ-

ʝʪʩʷ ʠʭ ʠʪʝʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ ʵʣʝʤʝʥʪʳ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʘ ʘʧʨʠʦʨʥʦʡ ʥʝ-

ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ ʆʕʉʉ, ʩʚʷʟʘʥʥʘʷ ʩ ʪʝʤ, ʯʪʦ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʦʡ ʤʘʪʨʠʮʝʡ ʇɿʉ ʧʦʣʫ-

ʯʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʝʰʘʝʪʩʷ ʤʝʪʦ-

ʜʦʤ ʛʠʧʦʪʝʟ.                                                

7. ʏʝʪʚʸʨʪʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘ-

ʶʱʠʝ ʜʨʝʡʬ ʠ ʫʛʣʦʚʦʝ ʜʚʠʞʝʥʠʝ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʆʕʉʉ ʥʘ ʠʥ-

ʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. ʄʝʪʦʜʦʣʦʛʠʷ ʧʦʩʪʨʦʝʥʠʷ ʵʪʠʭ ʤʦʜʝʣʝʡ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʚ 

ʢʘʞʜʦʤ ʮʠʢʣʝ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʥʝʧʨʝʨʳʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʨʙʠʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʂɸ, ʩʚʷʟʢʘ ʧʨʦʝʢʪʠʨʫʶʱʠʭ 

ʣʫʯʝʡ ʜʦʣʞʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʢʘʥʠʨʫʝʤʳʝ ʫʯʘʩʪʢʠ ʤʝʩʪʥʦʩʪʠ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʲʸʤʢʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʷ ʧʦ-

ʩʪʦʷʥʩʪʚʘ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʩʪʨʦʢʘʭ ʤʘʪ-

ʨʠʮ ʇɿʉ. ʇʦʣʫʯʝʥʥʳʡ ʚ ʨʘʙʦʪʝ ʢʦʤʧʣʝʢʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʧʝ-

ʨʝʡʪʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʢʘʣʠʙʨʦʚʢʠ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 

ʕɺʆ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʥʦʚʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ, ʭʘʨʘʢ- 
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ʪʝʨʥʳʭ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʂʂ ɼɿɿ ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ 

 ʨʘʟʨʝʰʝʥʠʷ. 

8. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʨʝʡʬʘ ʠ ʫʛʣʦʚʦ- 

ʛʦ ʜʚʠʞʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʩʢʘʥʠʨʫʶʱʠʭ 

 ʩʠʩʪʝʤʘʭ ʦʪʣʠʯʘʝʪʩʷ ʫʯʸʪʦʤ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʭ, ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨ-

ʤʠʨʫʶʱʠʭʩʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ ʩ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʦʡ ʠ ʥʘʢʦʧʣʝ-

ʥʠʝʤ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʜʚʫʤʷ ʣʠʥʝʡʢʘʤʠ ʤʘʪʨʠʮ ʇɿʉ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʚʦʝ 

ʢʘʯʝʩʪʚʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ.  
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3.  ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʆɺ ʀ ʄɽʊʆɼʀʂ ʇʆʉʊʈʆɽʅʀʗ 

ɿɸʄɽʑɸʖʑʀʍ ʄʆɼɽʃɽʁ ʕʃɽʄɽʅʊʆɺ ɺʅɽʐʅɽɻʆ  

ʆʈʀɽʅʊʀʈʆɺɸʅʀʗ ʀ ɸɺʊʆʅʆʄʅʆʁ ʌʆʊʆɻʈɸʄɽʊʈʀʏɽʉʂʆʁ 

ʆɹʈɸɹʆʊʂʀ ʂʆʉʄʀʏɽʉʂʆɻʆ ʉʂɸʅɽʈʅʆɻʆ ʉʅʀʄʂɸ  

 

 ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝ-

ʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʦʙʫʩʣʦʚʣʝʥʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʠʥʘʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝ-

ʨʦʤ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ, ʘ ʩ ʜʨʫʛʦʡ - ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʙʦʨʪʦʚʳʭ ʠʟʤʝ-

ʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 

ʕɺʆ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʬʫʥʢʮʠʡ ʦʪʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʢʘʞʜʦʤʫ ʤʦ-

ʤʝʥʪʫ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʩʪʘʚʷʪ ʚ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦ-

ʦʪʚʝʪʩʪʚʠʝ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʠʭ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʫʩʣʦ-

ʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɻʉʅʉ ʠ ɿɼ ʚ ʢʘʯʝʩʪʚʝ ʜʠʩʢʨʝʪʥʳʭ ʙʦʨʪʦ-

ʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʛʨʠʥʚʠʯʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦ-

ʩʪʝʡ ʂɸ, ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʙʩʦʣʶʪʥʳʭ ʫʛ-

ʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪʩʷ ʩ ʟʘʜʘʥʥʳʤ ʰʘʛʦʤ ʥʘ ʠʥ-

ʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʩʨʝʜʩʪʚʘʤʠ ɹʀʅʉ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥʠʝ 

ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʩʚʦʜʠʪʩʷ ʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʟʥʘʯʝʥʠʡ ʜʠʩʢʨʝʪʥʳʭ 

ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʣʫʯʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʦʪ ʚʨʝʤʝʥʠ. ʇʦʩʢʦʣʴʢʫ ʚ ʠʟʚʝʩʪʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʨʘʢʫʨʩʦʚ, ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ ʠ ʩʪʝʧʝʥʠ 

ʧʦʣʠʥʦʤʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʚ ʨʘʙʦʪʝ ʚ ʨʘʤ-

ʢʘʭ ʯʝʪʚʸʨʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʠʭ 

ʧʦʩʪʨʦʝʥʠʷ, ʩʚʷʟʘʥʥʳʡ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ. 

3.1. ʄʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ʄʝʪʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʵʪʘʧʘ ʧʨʦʮʝʜʫʨ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ; ʨʘʩʯʸʪ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ 

ʕɺʆ ʚ ʪʦʯʢʘʭ ʠʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ; ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ. ʈʘʩʩʤʦʪʨʠʤ ʩʫʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʥʘ ʢʘʞ- 
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ʜʦʤ ʠʟ ʵʪʘʧʦʚ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ.  

ʇʝʨʚʳʡ ʵʪʘʧ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ. ɺʥʘʯʘʣʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʵʣʝʤʝʥʪʦʚ )}( ),(,,{
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  ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t0 ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯ-

ʥʦʡ ʘʧʧʘʨʘʪʫʨʳ (ʩʤ. ʥʠʞʝ ʚ ʧ.3.2) ʠ ʟʘʜʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ὄȟὒ  

ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʩʣʝʜʘ ʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ (ʎʃɺ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ (ʆɿʕ). ɼʘʣʝʝ ʧʦ ʟʘʜʘʥʥʳʤ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘ-

ʪʘʤ ὄȟὒ  ʠ ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ [159,161] ʚʳʯʠʩʣʷʶʪʩʷ ʛʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠ-

ʥʘʪʳ ὢȟὣȟὤ  ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʩʣʝʜʘ ʎʃɺ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣ-

ʣʠʧʩʦʠʜʘ, ʟʘʪʝʤ ʜʣʠʥʘ ʎʃɺ ʧʦ ʬʦʨʤʫʣʝ Ὀ ὸ  

ὢ ὢ ὸ ὣ ὣὸ ὤ ὤ ὸ , ʘ ʪʘʢʞʝ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝ-

ʥʠ╛̫ ὸ ὒ ὸȟὒ ὸȟὒ ὸ ˟ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʦʨʪʘ ʎʃɺ: 

.
)(

)(-
)(

0

0

0

0S0
0

0

tD

t
t

RR
L =                                                                                          (3.1) 

ɺ ʚʳʨʘʞʝʥʠʠ (3.1), ʢʘʢ ʠ ʨʘʥʴʰʝ, ʚʝʨʭʥʠʡ ʠʥʜʝʢʩ ç0è ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʧʘʨʘ-

ʤʝʪʨʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʎʃɺ, ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʥʘ ʛʣʘʚʥʦʡ ʦʧʪʠʯʝʩʢʦʡ 

ʦʩʠ ʆʕʉʉ, ʩʦʝʜʠʥʷʶʱʝʡ ʛʣʘʚʥʫʶ ʪʦʯʢʫ ʌʇ ʆʕʉʉ (ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʌʇʉ 

ʆʕʉʉ) ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ x=y=0 ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ, ʮʝʥʪʨ ʧʨʦʝʢʮʠʠ S (ʮʝʥʪʨ 

ʤʘʩʩ ʂɸ) ʠ ʟʘʜʘʥʥʫʶ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʘ ʥʠʞʥʠʡ ʠʥʜʝʢʩ ç0è 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧ-

ʩʦʠʜʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʭʦʜʷʪ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ 

ȿὠ̠ˍὸȿ= ὢ ὸ ὣ ὸ ὤ ὸ  ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ ʠ ʧʨʦ-

ʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ  ὠ̎̏̍ ()
)(

)(

0

0

0ʂɸ

0
tD

tV
ftf

ʂɸ
Ö=Ö= w  ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ (ʉɼ) 

ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ (ɿʇ) ʚ ʮʝʥʪʨʝ ʌʇʉ, ʛʜʝ Ὀ ὸ  ï ʜʣʠʥʘ ʎʃɺ ʦʪ ʮʝʥʪʨʘ ʧʨʦʝʢ- 

ʮʠʠ S ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

        ʇʨʠ ʵʪʦʤ ʜʣʷ ʫʯʸʪʘ ʧʨʝʚʳʰʝʥʠʷ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʆɿʕ ʜʣʠʥʘ  
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ʎʃɺ Ὀ ὸ  ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ (ʩʤ. ʨʠʩʫʥʦʢ 2.7) ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ ʩʭʝʤʦʡ (2.23) ʠ 

ʚʳʨʘʞʝʥʠʝʤ  

Ὀ ὸ Ὀ ὸ ЎὈ,                                                                               (3.2) 

ʛʜʝ  ЎὈ ʚʳʯʠʩʣʷʝʪʩʷ ʯʝʨʝʟ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ╛ ὸ  ʠ ʎʄʈ ʧʦ ʬʦʨʤʫʣʘʤ (2.24) 

ï (2.26). ʇʦʩʣʝ ʵʪʦʛʦ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʫʛʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʩʲʸʤʢʠ )(
0

ta , )(
0

tb ,

)(t
0

c ,Á ὸ ÉȟÊ ρȟςȟσ, )(),(),(
0z00
ttt

yx
www . 

ʈʘʩʯʸʪ ʥʘʯʘʣʴʥʳʭ ʫʛʣʦʚ ʪʘʥʛʘʞʘ )(
0

ta  ʠ ʢʨʝʥʘ )(
0

tb . ʇʦʩʢʦʣʴʢʫ ʥʘʧʨʘʚ-

ʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ὰ̃ ʦʩʠ Szʚ ʚ ʚʠʟʠʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩʚʷʟʘʥʳ ʩ ʝʸ ʥʘʧʨʘʚ-

ʣʷʶʱʠʤʠ ʢʦʩʠʥʫʩʘʤʠ ὰ˛̑ʚ ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ʩʦʦʪʥʦʰʝʥʠʝʤ 

  

ὰ
̑
ὸ

ὰ
̑
ὸ

ὰ
̑
ὸ

ὃ ὸ Ͻ

ὰ̃

ὰ̃

ὰ̃
,                                                                (3.3) 

ʧʦʜʩʪʘʚʠʤ ʚ (3.3) ʬʦʨʤʫʣʳ (2.63) ï (2.64), ʦʧʠʩʳʚʘʶʱʠʝ ʤʘʪʨʠʮʫ ὃ ὸ, ʘ 

ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ■̃ πȟπȟρ˟. ʇʦʣʫʯʠʤ: 

ὰ
̑
ὸ

ὰ
̑
ὸ

ὰ
̑
ὸ

ÓÉÎ‌ὸ
ὧέί‌ὸ ίὭὲ‍ὸ
ὧέί‌ὸ ὧέί‍ὸ

.                                                               (3.4) 

 ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ: 

 ‌ὸ ὥὶὧÓÉÎὰ
̑
ὸ  ;  ɼὸ ÁÒÃ ÔÇ

̑

̑  ,                                     (3.5) 

ʇʦʜʩʪʘʚʠʤ ʜʘʣʝʝ ʚ ʬʦʨʤʫʣʫ (2.54), ʦʧʠʩʳʚʘʶʱʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘʧʨʘʚʣʷ-

ʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʎʃɺ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʠ ʚʠʟʠʨʥʦʡ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ, ʚʳʨʘʞʝ-

ʥʠʝ (2.59) ʜʣʷ ʤʘʪʨʠʮʳ ὃὸ,  ʧʦʣʦʞʠʚ ʚ ʥʸʤ, ʯʪʦ ὃ  ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ.  

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

)(

)(

)(

0

0

0

0

0X
0

tL

tL

tL
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Y =- )()()(
0

)2(
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)3(
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)4( tAtAtA

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

z

ɺ

y
ɺ

x
ɺ

l

l

l

.                                                   (3.6) 

ʊʦʛʜʘ ʩ ʫʯʸʪʦʤ (3.3) ʚʳʨʘʞʝʥʠʝ (3.4) ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠ-

ʥʫʩʦʚ     ὰ
̑
ὸ),    ὰ

̑
ὸ , ὰ

̑
ὸ)   ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:                           
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ὰ
̑
ὸ

ὰ
̑
ὸ

ὰ
̑
ὸ

ὃ ὸ ʊϽὃ ὸ ʊ Ͻ

ὒ ὸ

ὒ ὸ

ὒ ὸ

,                              (3.7) 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ. ʋʛʦʣ )( 0tc ʨʳʩʢʘʥʠʷ ʂɸ ʚ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ ὸ (ʨʠʩʫʥʦʢ 3.1) ʝʩʪʴ ʫʛʦʣ ʤʝʞʜʫ ʥʦʨʤʘʣʴʶ N(1) ʢ ʧʣʦʩʢʦʩʪʠ ʩʢʘʥʠ-

ʨʦʚʘʥʠʷ W ʠ ʥʦʨʤʘʣʴʶ N(2) ʢ ʧʣʦʩʢʦʩʪʠ ʦʨʙʠʪʳ.  

Z

X Y

N(1)
N(2)

 ̝ S(t0)

y

x

z

W

Lk
LH

Rk

R0

 

ʈʠʩʫʥʦʢ 3.1 - ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ 

ʇʨʠ ʵʪʦʤ ʧʣʦʩʢʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ W ʦʙʨʘʟʫʝʪʩʷ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘʤʠ ╡

ὢȟὣȟὤ ʊ ʠ ╡̠ ὢ̠ȟὣ̠ȟὤ̠ ʊ ʪʦʯʝʢ ʆɿʕ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʥʘʯʘʣʴʥʫʶ ʠ ʢʦʥʝʯ-

ʥʫʶ ʪʦʯʢʫ ʪʨʘʝʢʪʦʨʠʶ ʩʲʸʤʢʠ, ʘ ʥʦʨʤʘʣʴ N(2) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t0 ʢʦʣʣʠʥʝʘʨʥʘ 

ʦʩʠ Sy ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ.  

ʀʟ ʪʝʦʨʠʠ ʚʝʢʪʦʨʥʦʡ ʘʣʛʝʙʨʳ [46] ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʦʨʪʘʤʠ 

ʚʝʢʪʦʨʦʚ N(1) ʠ N(2), ʠʩʭʦʜʷʱʠʭ ʠʟ ʥʘʯʘʣʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʨʘʚʝʥ ʩʫʤʤʝ ʧʨʦ-

ʠʟʚʝʜʝʥʠʡ ʠʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ὔ ȟὔ ȟὔ  ʠ 

ὔ ȟὔ ȟὔ : 

  ÃÏÓ…ὸ ὔ Ͻὔ ὔ Ͻὔ ὔ Ͻὔ .                     (3.8) 

ʇʦʩʢʦʣʴʢʫ ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ (X0, Y0, Z0), 

(Xʂ, Yʂ, Zʂ) ʥʘʯʘʣʴʥʦʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʪʦʯʝʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʠʟʚʝʩʪʥʳ, ʟʥʘʯʝʥʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʥʦʨ-

ʤʘʣʠ N(1) ʥʘʭʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʬʦʨʤʫʣʘʤʠ [46]: 
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ὔ ; 

ὔ ;                                                             (3.9) 

ὔ . 

ɺ ʬʦʨʤʫʣʘʭ (3.9) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ὲ  ὧέίὄίὭὲὒίὭὲὄ̠  - ὧέίὄ̠ίὭὲὒ̠ίὭὲὄ; 

ὲ ὧέίὄ̠ὧέίὒ̠ίὭὲὄ- ὧέίὄὧέίὒίὭὲὄ̠ ;                                       (3.10) 

ὲ ὧέίὄὧέίὒὧέίὄ̠ίὭὲὒ̠- ὧέίὄ̠ὧέίὒ̠ὧέίὄίὭὲὒ.  

ʅʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʥʦʨʤʘʣʠ N(2) ʦʧʨʝʜʝʣʷʶʪ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʝʸ 

ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʩ ʦʩʴʶ Sy ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʇʦʩʢʦʣʴʢʫ ʥʘʧʨʘʚ-

ʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʦʩʠ Sy ʚ ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʦʧʠʩʳʚʘʶʪʩʷ ʩʦʦʪ-

ʥʦʰʝʥʠʝʤ ■ πȟρȟπʊ, ʘ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ï ʚʳʨʘʞʘʶʪʩʷ ʬʦʨʤʫʣʦʡ ╛ ὸ

ὃ ὸϽὃ ὸϽ ■ȟ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ, ʯʪʦ ʬʦʨʤʫʣʳ ʜʣʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ 

ʥʦʨʤʘʣʠ N(2) ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

ὔ = ίὭὲɱÓÉÎὭÃÏÓὛὸ ὧέίɱÓÉÎὭÓÉÎὛὸ ; 

ὔ = ὧέίɱÓÉÎὭÃÏÓὛὸ ίὭὲɱÓÉÎὭ ÓÉÎὛὸȠ                                 (3.11) 

ὔ = ÃÏÓὭ. 

ʅʘʭʦʞʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ A(t0) ʠ 

ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ )(),(
00

tt
yx
ww  ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ Á Ô ÉȟÊ ρȟςȟσ ʤʘʪʨʠʮʳ A(t0) ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʫʣʳ (2.59) ï 

(2.70), ʘ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ )(),(
00

tt
yx
ww - ʚʳʨʘʞʝʥʠʷ (2.109). ʇʨʠ ʵʪʦʤ ʚʠʜ ʬʦʨ- 

ʤʫʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ‫ ὸ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʂɸ ʟʘʚʠʩʠʪ ʦʪ 

ʚʠʜʘ ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ, ʦʧʠʩʘʥʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ (ʩʤ. ʧ.ʧ.3.4.1 ï 

3.4.4).  

ɺʪʦʨʦʡ ʵʪʘʧ. ʈʘʩʯʸʪ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚ 

ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. 

ɺʥʘʯʘʣʝ, ʠʩʭʦʜʷ ʠʟ ʜʠʩʢʨʝʪʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʬʦʨʤʠʨʫ- 
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ʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʪʦʯʝʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ὸ, ʛʜʝ Ὤ

πȟ꞊  - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʪʦʯʢʠ. ɼʘʣʝʝ ʟʘʜʘʶʪʩʷ ʨʝʞʠʤ ʠ ʪʨʘʝʢʪʦʨʠʷ ʩʲʸʤʢʠ, ʜʣʷ 

ʯʝʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʪʨʘʩʩʘ ʩʲʸʤʢʠ 

ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʨʘʩʩʘ ʂɸ (ʨʠʩʫʥʦʢ 3.2).  

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.2 - ɿʘʜʘʥʠʝ ʪʨʘʩʩ ʂɸ ʠ ʩʲʸʤʢʠ 

 ʇʝʨʚʘʷ ʪʨʘʩʩʘ ʟʘʜʘʸʪʩʷ ʚ ʚʠʜʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ὄ ȟὒ ȟὌ  ʠ ʛʝʦʮʝʥ-

ʪʨʠʯʝʩʢʠʭ ὢ ȟὣ ȟὤ  ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʩʣʝʜʘ ʎʃɺ, ʧʨʠʯʸʤ ʚ ʧʝʨʚʦʤ ʨʝʞʠʤʝ 

ʩʲʸʤʢʠ (ʩʤ. ʧ.ʧ.3.4.1) ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʯʘʣʴʥʘʷ (h=0) ʠ ʢʦʥʝʯʥʘʷ (h= ꞊) ʪʦʯʢʠ 

ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʚʦ ʚʪʦʨʦʤ ï ʤʥʦʞʝʩʪʚʦ ʜʠʩʢʨʝʪʥʳʭ ʪʦʯʝʢ ὬȿὬ πȟ꞊ , ʚ ʪʨʝ-

ʪʴʝʤ ï ʪʦʣʴʢʦ ʥʘʯʘʣʴʥʘʷ ʪʦʯʢʘ (h=0) ʚʳʥʦʩʘ ʎʃɺ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʷ ЎὬ ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ ʧʦ ʪʨʘʩʩʝ ʩʲʸʤʢʠ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʚʳʙʠʨʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʚʳʨʘ-

ʞʝʥʠʝʤ ЎὬ= ȿὠ̠ ȿ̱ϽЎὸϽÃÏÓᴠ̒, ʛʜʝ  ᴠ̒ ï ʘʟʠʤʫʪ ʩʲʸʤʢʠ. ʇʦʨʷʜʦʢ ʨʘʩʯʸʪʘ ʪʨʘʩʩʳ 

ʂɸ ʧʨʠʚʝʜʝʥ ʥʠʞʝ ʚ ʧ.3.2. 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʟʠʤʫʪʘ ʪʨʘʩʩʳ ʂɸ ʠ ʩʲʸʤʢʠ. ɸʟʠʤʫʪ ð ʵʪʦ ʫʛʦʣ ʤʝʞʜʫ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʩʝʚʝʨ ʠ ʪʨʘʝʢʪʦʨʠʝʡ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʩʯʠʪʳ-

ʚʘʝʤʳʡ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʚ ʪʦʧʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʥʘʯʘʣʦ ʢʦ-

ʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʦʯʢʝ ʆ ʥʘʯʘʣʘ ʪʨʘʝʢʪʦʨʠʠ, ʧʣʦʩ-

ʢʦʩʪʴ OXY ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ ʛʦʨʠʟʦʥʪʘ, ʧʨʠʯʸʤ ʦʩʴ OX ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʝʚʝʨ, ʘ 

ʦʩʴ OZ ï ʧʦ ʥʦʨʤʘʣʠ ʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [160]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʙʫʜʝʤ 

ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʨʘʟʣʠʯʘʪʴ ʘʟʠʤʫʪ ᴠ̓ ʪʨʘʩʩʳ ʂɸ ʠ ʘʟʠʤʫʪ ᴠ̒ ʩʲʸʤʢʠ. ʇʦʜ ʘʟʠʤʫʪʦʤ 



123 

 

 

 

ʪʨʘʩʩʳ ʂɸ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʫʛʦʣ ᴠ̓ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʩʝʚʝʨ ʠ ʪʨʘʩʩʦʡ ʂɸ 

(ʪʨʘʝʢʪʦʨʠʝʡ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʪʦʯʝʢ) ʚ ʧʣʦʩʢʦʩʪʠ ʤʝʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʘ ʧʦʜ ʘʟʠ- 

ʤʫʪʦʤ ʩʲʸʤʢʠ ï ʫʛʦʣ ᴠ̒ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʩʝʚʝʨ ʠ ʪʨʘʝʢʪʦʨʠʝʡ ʩʣʝʜʘ ʎʃɺ. 

 ʇʦʩʢʦʣʴʢʫ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʫʛʦʣ ʨʳʩʢʘʥʠʷ …ὸ ʨʘʚʝʥ ʫʛʣʫ ʤʝʞʜʫ ʪʨʘʩʩʦʡ 

ʂɸ ʠ ʩʣʝʜʦʤ ʎʃɺ [145], ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ: 

ᴠ̒ ὸ ᴠ̓ ὸ …ὸ.                                                                             (3.12) 

ʌʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʸʪʘ ʘʟʠʤʫʪʘ ʪʨʘʩʩʳ ʂɸ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ [69-70]: 

ᴠ̓ ὸ ) cos)( (tg  tgarc itu= .                                                                    (3.13) 

ʀʟ (3.12) ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʨʘʝʢʪʦʨʠʷ ʩʲʸʤʢʠ (ʩʣʝʜʘ ʎʃɺ) ʧʨʦ-

ʭʦʜʠʣʘ ʧʦ ʪʨʘʩʩʝ ʂɸ ()(tb =0) ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʝʡ ()(tb =const), ʟʥʘʯʝʥʠʝ ʫʛʣʘ 

ʨʳʩʢʘʥʠʷ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʜʦʣʞʥʦ ʨʘʚʥʷʪʴʩʷ ʥʫʣʶ. ʇʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ 

ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʘʟʠʤʫʪʘ ʩʲʸʤʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʨʝʞʠʤʘ ʩʲʸʤʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʠʭ ʟʥʘʯʝʥʠʡ ʧʦʩʣʝʜʫʶʱʠʭ ʪʦʯʢʘʭ 

ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ 

ʩʲʸʤʢʠ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ (ʩʤ.ʧ.3.4.2) ʤʝʪʦʜʠʢʦʡ ʧʦʩʪʨʦʝʥʠʷ 

ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʧʦ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʝ ʤʘʨʰʨʫʪʘ 

ʩʲʸʤʢʠ; ʚ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʠ-

ʢʦʡ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ (ʩʤ. ʧ.3.4.3); ʚ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ ï ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʠʢʦʡ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʚ ʨʝ-

ʞʠʤʝ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʢʫʨʩʘ ʩʲʸʤʢʠ (ʩʤ. ʧ.3.4.4); ʚ ʨʝʞʠʤʝ ʪʘʥʛʘʞʥʦʛʦ ʦʪʩʣʝʞʠ-

ʚʘʥʠʷ ï ʩʤ. ʧ.3.4.5. 

ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʤ ʨʝʞʠʤʝ ʩʲʸʤʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ 

ʣʠʥʝʡʥʳʭ ʕɺʆ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʙʦ ʢʝʧʣʝʨʦʚʩʢʘʷ ʤʦʜʝʣʴ ʥʝʚʦʟʤʫʱʸʥ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ (ʩʤ. ʧ.3.2), ʣʠʙʦ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘ-

ʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ (ʩʤ. ʧ. 3.3). 

ʊʨʝʪʠʡ ʵʪʘʧ. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʜʝʣʝʡ.  

ʇʦʩʪʨʦʝʥʠʝ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʚʠʜʘ (1.14) - (1.15) ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʫʪʸʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝ - 
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ʥʠʡ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʧʨʦʛʨʘʤʤ-

ʥʳʝ ʟʥʘʯʝʥʠʷ E(t0), E(t1), E(t2),é ʕɺʆ ʚ ʪʦʯʢʘʭ t0, t1, t2,... ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʜʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʫʥʢʮʠʠ E(t) ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. ʀʟ-

ʚʝʩʪʥʦ [202], ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʚʩʝʛʜʘ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ‚ȿ  πȟ  ʤʥʦʛʦʯʣʝʥʘ  

 Ὁᶻ(t)=‚0+‚1Ͻὸ+‚2Ͻt2+...+‚Ͻ‚,                                                              (3.14) 

ʢʦʪʦʨʳʝ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʜʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 

E(t). ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ‚ ʧʦʜʙʠʨʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʫʤʤʘ ʢʚʘʜ-

ʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʤʥʦʛʦʯʣʝʥʘ Ὁᶻ(t) ʦʪ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʘ E(t) ʚ ʟʘ-

ʜʘʥʥʳʭ ʪʦʯʢʘʭ th ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ, ʪ.ʝ. ʧʦʜ ʫʩʣʦʚʠʝʤ В Ὁᶻὸ꞊

Ὁὸ ᵼmin. ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ‚ ʵʪʦʛʦ ʤʥʦʛʦʯʣʝʥʘ ʙʫʜʫʪ 

ʦʜʠʥʘʢʦʚʳʤʠ ʜʣʷ ʚʩʝʭ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʵʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʪʝʢʫ-

ʱʝʝ ʚʨʝʤʷ ʩʲʸʤʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʝʡ ʠʭ 

ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʸʪʘ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʕɺʆ ʣʶʙʦʡ ʩʪʨʦʢʠ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ.  

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʟʘʤʝʱʘʶʱʠʝ ʤʦʜʝʣʠ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʲʸʤʢʠ ʙʫʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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Ͻὸ Ễ                         (3.15) 
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ʇʦʜʩʪʘʚʣʷʷ ʜʘʣʝʝ ʧʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ (3.15) ï (3.19) ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʉʇʃ, ʩʦʜʝʨʞʘʱʠʝ 

ʫʛʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʩʲʸʤʢʠ (ʩʤ. ʨʘʟʜʝʣ 2), ʤʳ ʪʝʤ ʩʘʤʳʤ ʧʦʣʫʯʘʝʤ ʥʦʚʦʝ ʢʘʯʝ-

ʩʪʚʦ ʵʪʠʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʳʯʠʩʣʷʪʴ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. 

ʅʘʧʨʠʤʝʨ, ʧʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ (3.18) ʚ ʬʦʨʤʫʣʫ (2.54) ʜʣʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦ-

ʩʠʥʫʩʦʚ ʃɺ, ʘ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʤʝʩʪʝ ʩ (3.15) ʚ ʚʳʨʘʞʝʥʠʷ (2.15), (2.17) ï 

(2.19), (2.21), ʦʧʠʩʳʚʘʶʱʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʉʇʃ ʚ ʬʦʨʤʘʪʝ çʢʘʤʝʨʘ - 

ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʵʪʦʡ ʤʦʜʝʣʠ: 
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                                                                     (3.20) 

ɺ ʚʳʨʘʞʝʥʠʠ (3.20) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
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ʇʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ (3.20) ï (3.22) ʜʘʣʝʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚ-

ʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʧʠʢʩʝ-

ʣʝʡ ʟʘʜʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʤʝʪʦʜʠʢʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʨʘʟʨʘ-

ʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʚʠʜʘ (3.15) ï (3.19) ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ. ʇʨʠ ʵʪʦʤ ʫʯʪʸʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʘ-

ʨʘʤʝʪʨʦʚ ʦʨʙʠʪ ʂɸ ɼɿɿ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ, ʥʘ ʢʦʪʦ-

ʨʳʡ ʠʤʝʝʪʩʷ ʎʄʈ. 

3.2. ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʕɺʆ  

ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʧʦ ʵʣʝʤʝʥʪʘʤ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ 

ʅʘ ʚʝʨʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʟʘʜʘʯʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪ ʂɸ ɼɿɿ ʩ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ, ʢʘʢ 

ʟʘʜʘʯʘ ʧʨʦʢʣʘʜʢʠ ʪʨʘʩʩʳ ʂɸ ʚ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ï ʢʘʢ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ ʂɸ, ʢʦʪʦʨʳʝ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʧʨʦʭʦʞʜʝʥʠʝ ʪʨʘʩʩʳ ʂɸ ʚ ʤʦʤʝʥʪ ὸ0 ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘ-

ʪʫʨʳ ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʂʂ ɼɿɿ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʢʨʫʛʦʚʦʡ ʩʦʣʥʝʯʥʦ-ʩʠʥʭʨʦʥʥʦʡ ʦʨʙʠʪʝ, ʜʣʷ ʢʦʪʦʨʦʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ 

[142], ʟʥʘʯʝʥʠʷ ʠʩʪʠʥʥʦʡ )(tJ , ʵʢʩʮʝʥʪʨʠʯʝʩʢʦʡ )(tE , ʩʨʝʜʥʝʡ ʘʥʦʤʘʣʠʠ )(tʄ  ʠ 

ʘʨʛʫʤʝʥʪʘ ʰʠʨʦʪʳ )(tu ʩʦʚʧʘʜʘʶʪ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ 

ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʕɺʆ ʧʦ ɻ ʣʝʤʝʥʪʘʤ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʵʪʘʧʘ [204]: ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝ-

ʨʦʚʩʢʦʡ ʦʨʙʠʪʳ ʂɸ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʭʦʞʜʝʥʠʝ ʪʨʘʩʩʳ ʂɸ ʚ ʤʦʤʝʥʪ ὸ0 

ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ;  

ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʡ ʘʥʦʤʘʣʠʠ { })(
h

tʄ  ʠ ʠʩʪʠʥʥʦʛʦ 

ʟʚʸʟʜʥʦʛʦ ʚʨʝʤʝʥʠ { })(
U h

tS  ʚ ʟʘʜʘʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ὸ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝ-

ʥʠʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʠ ʧʝʨʝʚʦʜ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ ʚ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ; ʘʧʧʨʦʢ-

ʩʠʤʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ɼɿɿ.  
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 ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

)}( ,,,{
ʵ

tMiR
S
W  ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʠʟʚʝʩʪʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʂɸ ʥʘ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸɻ ʧʨʦʭʦʞʜʝʥʠʷ ʠʤ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ ʚ ʜʘʪʫ ʟʘʧʫʩʢʘ. ʕʪʫ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʫ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʨʝʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪʳ ʂɸ ɼɿɿ. ʈʝʢʦʥ-

ʬʠʛʫʨʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʪʦʯʢʘ ɽ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦ-

ʩʪʠ (ʨʠʩʫʥʦʢ 3.3) ʩ ʟʘʜʘʥʥʳʤʠ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 
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ʈʠʩʫʥʦʢ 3.3 - ʂ ʚʦʧʨʦʩʫ ʧʝʨʝʢʦʥʬʠʛʫʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪʳ 

ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʣʝʞʘʣʘ ʥʘ ʪʨʘʩʩʝ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ ʪʦʯʝʢ ʂɸ.  

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ [203] ʥʘʡʪʠ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʜʦʣʛʦʪʳ 
ɽ
W  ʚʦʩʭʦʜʷʱʝ- 

ʛʦ ʫʟʣʘ  ʦʨʙʠʪʳ ʂɸ,  ʠʩʪʠʥʥʦʛʦ ʟʚʸʟʜʥʦʛʦ 
U

S  ʠ ʤʦʩʢʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ 
0

t , ʧʨʠ ʢʦ- 

ʪʦʨʳʭ ʟʥʘʯʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 
ʇʊʇʊ

LB ,  ʪʨʘʩʩʳ ʂɸ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʵʪʦʪ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʪʦʯʢʝ S ʦʨʙʠʪʳ ʩ ʘʨʛʫʤʝʥʪʦʤ ʰʠʨʦʪʳ 
ɽ

uu= , ʙʳʣʠ ʙʳ 

ʨʘʚʥʳ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ 
EE

LB ,  ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ 

ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʦʙʱʝʤ ʟʝʤʥʦʤ ʵʣʣʠʧʩʦʠʜʝ WGS-84, ʩʚʷʟʘʥʥʦʤ ʩ ʛʨʠʥʚʠʯ-

ʩʢʦʡ ʩʠʩʪʝʤʦʡ ʦʪʩʯʸʪʘ OXYZ.  ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʩʩʤʦʪʨʠʤ ʩʬʝʨʠʯʝʩʢʠʡ ʪʨʝ-

ʫʛʦʣʴʥʠʢ 
ɽ

SL W
ʇʊ

, ʚ ʢʦʪʦʨʦʤ ʫʛʦʣ 
ɽ

SL W
ʇʊ

  ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ, ʘ ʩʪʦʨʦʥʳ 
ʇʊ

SL  ʠ 

ɽ
SW  ʦʧʠʨʘʶʪʩʷ ʥʘ ʮʝʥʪʨʘʣʴʥʳʝ ʫʛʣʳ, ʨʘʚʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ɽ
ʌ  ʠ ɽu , ʛʜʝ 

ɽ
ʌ - 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʘʷ ʰʠʨʦʪʘ ʧʦʜʩʧʫʪʥʠʢʦʚʦʡ ʪʦʯʢʠ ʂɸ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ɽ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʧʨʘʚʝʜʣʠʚʳ ʩʦʦʪʥʦʰʝʥʠʷ ʇʊSL  = 
ɽ
ʌ ; Ὓ  = 

ɽ
u . ʊʦʛʜʘ ʚ ʩʦ- 

ʦʪʚʝʪʩʪʚʠʝ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ [203] ʟʘ-

ʧʠʰʝʤ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ: 
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i

ʌ
u

 sin

 sin
  sin ɽ

ɽ= ;                                                                                            (3.23)               

) cos (tg  tgarc EEʇʊ iuLLɽ =D=W .                                                                    (3.24)                                                    

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʛʝʦʮʝʥʪʨʠʯʝʩʢʘʷ ʠ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʰʠʨʦʪʘ ʪʦʯʢʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʷʟʘʥʳ ʠʟʚʝʩʪʥʳʤ ʚ ʩʬʝʨʠʯʝʩʢʦʡ ʛʝʦʜʝʟʠʠ [159] ʩʦʦʪʥʦʰʝʥʠʝʤ 

ɽ

2

ʕɽ   tg)e-(1 tg Bʌ = , ʛʜʝ 
ʕ

e - ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ WGS-

84, ʬʦʨʤʫʣʘ (3.23) ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

[ ]
ý
ü
û

í
ì
ë

=
i

B
u

 sin

  tg)e-(1  tgarc sin
 sin arc E

2

ʕ
E

.                                                               (3.25)                                                

ʇʦʩʢʦʣʴʢʫ ʩʧʨʘʚʝʜʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ UEʇʊ )( SLLɽ +D-=W  (ʩʤ. ʨʠʩʫʥʦʢ3.3), 

ʩ ʫʯʸʪʦʤ ʚʳʨʘʞʝʥʠʷ (3.24) ʧʦʣʫʯʠʤ:  

Uɽ  ) cos (tg arctg SiuLʇʊɽ +-=W .                                                                    (3.26)  

ɿʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ UtD , ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʩʯʸʪʘ US ,  ʦʧʨʝʜʝʣʠʤ ʧʦ 

ʠʟʚʝʩʪʥʦʡ ʚ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʝ [157] ʬʦʨʤʫʣʝ  

ʉʈ

ɽ
U

n

MM
t ʕ-
=D ,                                                                                        (3.27) 

ʛʜʝ -
ʕ

M ʠʟʚʝʩʪʥʦʝ ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʘʥʦʤʘʣʠʠ ʂɸ ʥʘ ʵʢ- 

 ʚʘʪʦʨʝ;  -=
EE

uM  ʥʘʡʜʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ (3.23) ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʘʥʦʤʘʣʠʠ ʂɸ 

ʥʘ ʰʠʨʦʪʝ 
ɽʇʊ

BB = ; 
ʉʈ

n - ʩʨʝʜʥʷʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠʣʠ ʩʨʝʜʥʝʝ ʜʚʠʞʝʥʠʝ ʂɸ.  

ɿʥʘʯʝʥʠʝ  
ʉʈ

n  ʚ ʚʳʨʘʞʝʥʠʠ (3.27) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʟʚʝʩʪʥʦʡ [156] ʬʦʨʤʫʣʝ  

3/2

Cʈ |)(|/ tRn SÄ= m ,                                                                                     (3.28)  

ʛʜʝ 239 /105,398600 ʩʤ³=Äm - ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, |RS (t)| - ʠʟʚʝʩʪʥʦʝ ʧʦ 

ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʂɸ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʳ ʂɸ. 

ʇʦ ʥʘʡʜʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ UtD  ʨʘʩʩʯʠʪʳʚʘʝʤ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ 
U

S : 

UEʇʊ0U  )(  tLLSS ɿD+D-+= w ,                                                                        (3.29)                                      

ʛʜʝ 5102921,7 -³=ɿw (1/ʩ) ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ; 

 dʩʝʢʩʝʢʤʠʥʯʘʩS ³+= . 555,236.55,50.4160 , d  - ʯʠʩʣʦ ʩʫʪʦʢ, ʧʨʦʰʝʜʰʠʭ ʦʪ ʵʧʦʭʠ 

2000, ʷʥʚ.1, ʜʦ ʛʨʠʥʚʠʯʩʢʦʡ ʧʦʣʥʦʯʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʜʘʪʳ. 
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ʇʦʩʣʝ ʵʪʦʛʦ ʧʦ ʬʦʨʤʫʣʝ (3.26) ʚʳʯʠʩʣʷʝʤ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ EW , ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʚʢʣʶʯʝʥʠʷ ʆʕʉʉ h

ɿSt 3/U0 += w , ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʚʨʝʤʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʂɸ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ ὸ̞ᶻ =
U
tt D-

0
 ʠ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝʨʦʚʩʢʦʡ 

ʦʨʙʠʪʳ ʂɸ )}( ,,,{
*

W ʕES tMiR , ʘ ʪʘʢʞʝ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʂɸ 

ʚ ʠʥʝʨʮʠʘʣʴʥʦʡ  ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʥʘ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ὸ=ὸ˪ᶻ ʠ ὸ ὸ: 

][

[ ]

î
î
î
î

í

î
î
î
î

ì

ë

=

W+W-=

W-W-=

=

W+W=

WW=

¶

¶

¶

.  sin )( cos)()(

;  cos )( cos  cos )( sin  sin()()(

;  cos )( cos  sin)( sin  cos)()(

;  sin )( sin)()(

; ) cos  cos )( sin sin )( cos)(()(

; ) cos  sin )( sin - cos )( cos)(()(

ʉʈ

ʀ

SS

ʉʈ

ʀ

S

ʉʈ

ʀ

SS

ʀ

S

ʀ

S

ʀ

S

ʀ

SS

itMntRtZ

itMtMntRtY

itMtMntRtX

itMtRtZ

itMtMtRtY

itMtMtRtX

ʀ

ʀ

S

ʀ

ʀ

S

ʀ

                          (3.30) 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʂɸ ʧʝʨʝʚʦʜʠʤ ʠʟ 

ʠʥʝʨʮʠʘʣʴʥʦʡ ʚ ʛʨʠʥʚʠʯʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ [155]: 

[()]
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=
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tX
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tZ
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S
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ɿ
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ʀ

ʀ
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S
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#

#

#

#
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#

.     (3.31) 

[ ]

ù
ù
ù

ú

ø

é
é
é

ê

è

-=

100

0)(cos)(sin

0)(sin)(cos

)( tStS

tStS

tS .                                                               (3.32) 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ ʦʨʙʠʪʳ ʂɸ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ ʂɸ )}(,,,{
0

tMiR
ES
W ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʚʧʘʜʝʥʠʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʧʦʜʩʧʫʪʥʠʢʦʚʦʡ ʪʦʯʢʠ ʂɸ ʚ ʤʦʤʝʥʪ ὸ  ʚʢʣʶʯʝʥʠʷ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ɽ ʥʘ 

ʪʝʩʪʦʚʦʤ  ʫʯʘʩʪʢʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʚ ʯʘʩʪʠ 

ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʢ ʜʨʫʛʦʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʩʦʣʥʝʯʥʦ-ʩʠʥʭʨʦʥʥʳʤ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʂɸ, ʥʘʡʜʝʥʥʳʝ ʧʦ ʬʦʨʤʫʣʘʤ (3.32), ʠ ʯʝʪʳʨʸʭ 

ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ, ʘ ʠʤʝʥʥʦ, ʠʟʚʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ Ὑ ʨʘʜʠʫʩ-
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ʚʝʢʪʦʨʘ ʂɸ, ʟʥʘʯʝʥʠʝ ʜʦʣʛʦʪʳ ʚʦʩʭʦʜʷʱʝʛʦ ʫʟʣʘ Џ, ʥʘʡʜʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʘʤ 

(3.26), ʠʟʚʝʩʪʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʥʘʢʣʦʥʘ Ὥ ʦʨʙʠʪʳ ʂɸ ʠ  ʥʘʡʜʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ 

(3.25) ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʘʥʦʤʘʣʠʠ ὓ(t0) = EE
uM = . 

ʇʦʣʘʛʘʷ, ʯʪʦ ʧʨʠ h=0 ʩʧʨʘʚʝʜʣʠʚʦ t=t0, ʘ ʟʥʘʯʝʥʠʷ 
ʉʈ

n , ὓ(t0) ʠ ╔ὸ  ʦʧʨʝ-

ʜʝʣʝʥʳ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʩʭʝʤʘ ʨʘʩʯʸʪʘ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʣʠʥʝʡʥʳʭ ʕɺʆ 

ʜʣʷ ʢʨʫʛʦʚʳʭ ʦʨʙʠʪ ʂʂ ɼɿɿ ʩʚʦʜʠʪʩʷ [204] ʢ ʥʘʭʦʞʜʝʥʠʶ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ h=1,2,3,..꞊  ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʡ ʘʥʦʤʘʣʠʠ ὓ(ὸ) ʧʦ ʬʦʨʤʫʣʝ 

)()()(
11h hhʉʈh

ttntMtM -+=
++

,                                                                   (3.33) 

ʠʩʪʠʥʥʦʛʦ ʟʚʸʟʜʥʦʛʦ ʚʨʝʤʝʥʠ )(
U h

tS - ʧʦ ʬʦʨʤʫʣʝ 

S (t h+1) = S (t h) +̝‫  Ͻ )(
1 hh

tt -
+

,                                                                 (3.34) 

ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ὢ ὸȟὣὸȟὤ ὸȟὢ ὸ ȟὣὸȟὤ ὸ ʊ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ 

ʂɸ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ - ʧʦ ʬʦʨʤʫʣʘʤ (3.30) ï (3.31).  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦ-

ʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ɼɿɿ ʠ ʧʦʩʪʨʦʝʥʠʝ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʕɺʆ 

ʚʠʜʘ (3.15) ï (3.16). ʅʘ ʨʠʩʫʥʢʘʭ 3.4 - 3.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʫʱʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

 

ʈʠʩʫʥʦʢ 3.4 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʂɸ 



131 

 

 

 

 

ʈʠʩʫʥʦʢ 3.5 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʂɸ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ ʥʘ ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢ-

ʩʠʤʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ 

ʚ ʨʘʟʜʝʣʝ 4.  

3.3. ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʕɺʆ 

ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʧʦ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʜʘʥʥʳʤ 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʕɺʆ 

ʧʦ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʜʘʥʥʳʤ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝ-

ʜʫʶʱʠʝ ʯʝʪʳʨʝ ʵʪʘʧʘ: 

ʦʧʨʝʜʝʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʚʦʟʤʫʱʸʥʥʦʛʦ ʠʣʠ ʥʝʚʦʟʤʫ-

ʱʸʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʩʧʫʪʥʠʢʘ ɼɿɿ ʚ ʟʘʜʘʥʥʳʝ ʜʘʪʫ ʠ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʩʲʸʤʢʠ;  

ʚʳʙʦʨʢʫ ʥʘ ʟʘʜʘʥʥʫʶ ʜʘʪʫ ʠ ʚʨʝʤʷ ʩʲʸʤʢʠ ʙʣʠʞʘʡʰʠʭ ʢ ʂɸ ɼɿɿ ʥʘʚʠʛʘ - 

ʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʨʘʩʯʸʪ ʠʭ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʠ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʥʠʭ 

 ʜʦ ʂɸ ɼɿɿ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ;  
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ʚʳʯʠʩʣʝʥʠʝ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʂɸ ɼɿɿ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝ-

ʨʝʥʠʡ ʧʦ ʟʥʘʯʝʥʠʷʤ ʜʘʣʴʥʦʩʪʝʡ ʦʪ ʥʠʭ ʜʦ ʂɸ GPS; 

ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʠ ʧʦʩʪʨʦʝʥʠʝ 

ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʕɺʆ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʫʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ [206]. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʂɸ 

ɼɿɿ ὢ ὸȟὣὸȟὤ ὸȟὢ ὸȟὣὸȟὤ ὸ ʊ ʚ ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʨʷʜʢʝ, ʢʘʢ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʝ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶ-

ʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʕɺʆ ʧʦ ʵʣʝʤʝʥʪʘʤ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʙʦʨʢʘ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʛʨʫʧʧʠ-

ʨʦʚʢʠ ʩʧʫʪʥʠʢʦʚ ʩʠʩʪʝʤʳ GPS, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʦ ʢ ʂɸ ɼɿɿ. ɺʳʙʦʨʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʠʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨ-

ʜʠʥʘʪ ʠ ʚʳʩʦʪ ʦʨʙʠʪ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʠʟʚʝʩʪʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʰʠ- 

ʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʂɸ GPS,  ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʜʚʘ 

ʰʘʛʘ. ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʂɸ ɼɿɿ 

ʠ ʂɸ GPS ʠ ʦʪʙʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʂɸ ʠʟ ʧʦʩʣʝʜʥʠʭ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜ-

ʥʦʡ ʯʝʪʚʝʨʪʠ ʟʝʤʥʦʡ ʧʦʣʫʩʬʝʨʳ ʩ ʂɸ ɼɿɿ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦ ʟʥʘʯʝʥʠʷʤ ʛʝʦʜʝʟʠʯʝ-

ʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʦʨʙʠʪ ʦʪʦʙʨʘʥʥʳʭ ʂɸ GPS ʚʳʯʠʩʣʷʶʪʩʷ ʠʭ ʛʝʦʮʝʥʪʨʠ-

ʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ὢ̎,ὣ̎,ὤ̎ȿÉ ρȟτ  ʠ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʚʦʟʤʫ-

ʱʸʥʥʦʛʦ ʠʣʠ ʥʝʚʦʟʤʫʱʸʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʂɸ ɼɿɿ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʟʥʘʯʝʥʠʷ ʜʘʣʴʥʦʩʪʝʡ Ὑ ὸ  ʦʪ ʥʠʭ ʜʦ ʂɸ ɼɿɿ. ʄʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʝ 

ʯʠʩʣʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʨʘʙʦʪʢʝ ʩʧʫʪʥʠʢʦʚ GPS ʨʘʚʥʦ ʯʝʪʳʨʸʤ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ   ʧʦ ʥʘʡʜʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 

ʩʧʫʪʥʠʢʦʚ GPS ʠ ʜʘʣʴʥʦʩʪʝʡ ʦʪ ʥʠʭ ʜʦ ʂɸ ɼɿɿ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ 

ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 

ὢ ὸȟὣὸȟὤ ὸ  ʂɸ ɼɿɿ. 

ʈʘʩʯʸʪ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʂɸ ɼɿɿ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ: 
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(ὢ̎,ὣ̎,ὤ̎ȿÉ ρȟτ) (OὙ),(ὶ ᴼ ὢ ὸȟὣὸȟὤ ὸȿὬ πȟ꞊ .           (3.35) 

ʌʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ [206-207]: 
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ɺ ʚʳʨʘʞʝʥʠʠ (3.36) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
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ʅʘ ʯʝʪʚʸʨʪʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʂɸ, ʧʦʩʪʨʦʝʥʠʝ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʢʦʦʨʜʠʥʘʪ 

ʂɸ ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʠʡ (3.15) ʠ ʧʦʩʪʨʦʝʥʠʝ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʩʢʦʨʦʩʪʝʡ ʂɸ 

(3.16) ʧʫʪʸʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʚʳʨʘʞʝʥʠʡ (3.15). 

3.4. ʄʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ 

ɹʫʜʝʤ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʨʘʟʣʠʯʘʪʴ ʦʩʥʦʚʥʳʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʞʠʤʳ ʩʲʸʤʢʠ. ʂ 

ʧʝʨʚʳʤ ʦʪʥʝʩʸʤ ʨʝʞʠʤʳ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ, ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʠ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ, ʢʦ ʚʪʦʨʳʤ - ʨʝʞʠʤ ʩ ʪʘʥʛʘʞʥʳʤ ʦʪʩʣʝʞʠʚʘ-

ʥʠʝʤ. 

3.4.1. ʆʙʱʠʡ ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʫʛʣʦʚʳʭ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ɿʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʣʠʥʝʡʥʳʭ ʕɺʆ ʩʪʨʦʢ 

ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʣʘʩʴ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʪʨʘʝʢʪʦʨʠʷ 

ʦʨʙʠʪʳ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʣʶʙʦʛʦ ʨʝʞʠʤʘ ʩʲʸʤʢʠ. ʉʦʚʩʝʤ ʜʨʫʛʘʷ 

ʢʘʨʪʠʥʘ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʛʣʦʚʳʭ ʕɺʆ. ɺʦ ʚʪʦʨʦʡ 

ʛʣʘʚʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ ʩ ɺɿʅ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʢʘʯʝʩʪʚʦ ʬʦʨʤʠ- 



134 

 

 

 

ʨʫʝʤʦʛʦ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʤʳʩʣʝ ʝʛʦ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʫʨʦʚʥʷ ʩʤʘʟʘ ʚ ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʧʘʨʘʤʝʪʨʦʚ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʌʇ 

ʆʕʉʉ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ɺɿʅ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʩʠʥʭʨʦʥʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘ-

ʢʝʪʦʚ ʧʦ ʚʩʝʤ ʩʪʨʦʢʘʤ ʤʘʪʨʠʮ ʇɿʉ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʝʤ ʩʘʤʳʤ ʷʚʣʝʥʠʷ ʩʜʚʠʛʘ 

ʫʯʘʩʪʢʦʚ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʩʪʨʦʢʘʤ ʠ çʩʤʘʟʘè ʤʘʨʰʨʫʪʘ ʚ ʮʝ-

ʣʦʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʧ.ʧ.2.4, 2.5, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʢʨʦʤʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʝ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ 

(2.83) ï (2.84) ʦʪʩʫʪʩʪʚʠʷ ʩʜʚʠʛʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʛʣʘʚʥʦʡ ʪʦʯʢʝ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩ-

ʢʦʩʪʠ. ʕʪʠ ʫʩʣʦʚʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷʤʠ 

ʦʪʩʫʪʩʪʚʠʷ ʜʝʬʦʨʤʘʮʠʠ ʉʇʃ, ʢʦʪʦʨʘʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ 

ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʮʠʢʣʝ ɺɿʅ ɿʇ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʦʪʩʣʝʞʠ-

ʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʵʪʠ ʪʦʯʢʠ (ʨʠʩʫʥʦʢ 3.6).  
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ʈʠʩʫʥʦʢ 3.6 - ɻʝʦʤʝʪʨʠʷ ʃɺ ʚ ʮʠʢʣʝ ɺɿʅ ɿʇ 

ʇʫʩʪʴ ʚʠʨʪʫʘʣʴʥʘʷ ʪʨʘʩʩʘ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʮʠʢʣʝ ʠʭ ɺɿʅ 

ʧʨʦʭʦʜʠʪ ʦʪ ʜʘʪʯʠʢʘ (p, m) ʦʜʥʦʡ ʠʟ ʩʪʨʦʢ ʤʘʪʨʠʮ ʇɿʉ ʢ ʜʘʪʯʠʢʫ (p, M) ʪʦʡ ʞʝ 

ʩʪʨʦʢʠ, ʘ ʜʨʝʡʬ ʉʇʃ - ʠʟ ʪʦʯʢʠ S ʚ ʪʦʯʢʫ Ὓ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ ʮʠʢʣʘ 

ɺɿʅ ɿʇ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ZY,X,  ʪʦʯʢʠ N ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʙʫʜʫʪ 

ʦʩʪʘʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʪʦ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʚʝʢʪʦʨʦʚ SN ʠ S'N, ʦʧʨʝ - 
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ʜʝʣʷʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʝ ʃɺ, ʜʦʣʞʥʳ ʠʟʤʝʥʷʪʴʩʷ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʟʘʢʦʥʫ, ʬʦʨʤʘ-

ʣʠʟʫʶʱʝʤʫ ʫʩʣʦʚʠʷ (2.83) ï(2.84). ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ ʟʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʫʛʣʦʚʳʭ ʕɺʆ ʜʣʷ ʆʕʉʉ ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ (ʥʘʯʘʣʴʥʘʷ 

ʠ ʢʦʥʝʯʥʘʷ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʪʨʘʝʢʪʦʨʠʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ.), ʩʚʦ-

ʜʠʪʩʷ [199] ʢ ʟʘʜʘʯʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʚʨʝʤʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʫʛʣʦʚ 

ʪʘʥʛʘʞʘ ‌ ‌ὸ, ʢʨʝʥʘ ‍ ‍ὸ, ʨʳʩʢʘʥʠʷ … …ὸ ʠ ʵʣʝʤʝʥʪʦʚ  Á

Á ὸὭȟὮ ρȟςȟσ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ,  ʦʧʠʩʳʚʘʶʱʠʭ ʫʛʣʦʚʳʝ 

ʕɺʆ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ̃̏ ̝̑̂̉̓́̌̎̏̊ ̉ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʚʢʣʶʯʝʥʠʷ ʚ ʮʝʥʪʨʝ ʬʦʪʦʧʨʠʸʤ 

ʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ (2.83) ï (2.84). ʇʨʠ ʵʪʦʤ ʧʨʦ-

ʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʕɺʆ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ 

ʩʲʸʤʢʠ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʨʝʞʠʤʘ ʩʲʸʤʢʠ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟ-

ʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʜʣʷ ʢʘʞʜʦʛʦ 

ʨʝʞʠʤʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝ-

ʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʚ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʠ ʦʜʥʦʤ ʩʧʝʮʠʘʣʴʥʦʤ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ, ʢ ʢʦ-

ʪʦʨʳʤ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʦʪʥʦʩʠʪʩʷ ʩʲʸʤʢʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ 

(ʧʦ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʝ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ), ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ (ʧʦ 

ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ), ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʢʫʨʩʦʤ (ʧʦ ʥʘʯʘʣʴʥʦʡ 

ʪʦʯʢʝ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ) ʠ ʩ ʪʘʥʛʘʞʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ (ʧʦ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯ-

ʥʦʡ ʪʦʯʢʝ ʦʪʩʣʝʞʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ). 

3.4.2. ʈʝʞʠʤ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʢʘʯʝʩʪʚʦ ʬʦʨʤʠʨʫʝʤʦʛʦ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ [207]. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘ-

ʢʦʛʦ ʨʝʞʠʤʘ ʩʲʸʤʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʚʝʩʪʥʳ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ (B0, L0), 

(Bʂ, Lʂ) ʪʦʯʝʢ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ. ʅʘ ʨʠʩʫʥʢʝ 3.7 ɻ ʪʠ ʪʦʯʢʠ ʦʙʦ-

ʟʥʘʯʝʥʳ ʢʘʢ 0 ʠ 1. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʢʠʥʝʤʘʪʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʜʨʝʡʬʘ ʉʇʃ, ʦʧʠʩʳʚʘʝʤʦʡ ʩʠʩʪʝʤʦʡ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ (2.103).   

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʘ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʪʨʝʪʴʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ. 
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ʈʠʩʫʥʦʢ 3.7 - ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʛʣʦʚʳʭ ʕɺʆ  

ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 

 

ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʧʦʣʫʯʠʤ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ [207]:  

π ὼ πȟώ π.                                                                           (3.41)        

ʕʪʦ ʫʩʣʦʚʠʝ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʃʕʄʉ ʟʘʨʷʜʦʚʳʝ ʧʘʢʝʪʳ 

ʧʝʨʝʤʝʱʘʣʠʩʴ ʪʦʣʴʢʦ ʧʦ ʩʚʦʠʤ ʩʪʨʦʢʘʤ. ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʵʪʦ ʫʩʣʦʚʠʝ ʥʝʚʳʧʦʣ-

ʥʠʤʦ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʣʠʥʝʡʢʠ, ʦʜʥʘʢʦ, ʦʥʦ ʜʦʙʘʚʣʷʝʪ ʞʸʩʪʢʦʩʪʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʚ ʯʘʩʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʢʣʦʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ὠὸ ʥʘ ʢʨʘʷʭ ʤʘʪʨʠʮ ʇɿʉ 

ʦʪ ʫʩʣʦʚʠʷ (2.83). ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ (2.103) ʧʦ ʢʦ-

ʦʨʜʠʥʘʪʝ y ʠ ʧʦʜʩʪʘʚʠʤ ʚ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʫʩʣʦʚʠʝ (3.41), ʧʦʩʣʝ ʯʝʛʦ ʚʳ-

ʨʘʟʠʤ ʚ ʷʚʥʦʤ ʚʠʜʝ  ‫ ὸ ʠ ʜʦʙʘʚʠʤ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʢ (2.109).  

ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʤ:  
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ʛʜʝ  D0(t) ï ʜʣʠʥʘ ʎʃɺ ʦʪ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ ʜʦ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 
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ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦ-

ʚʳʭ ʕɺʆ ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶ-

ʱʠʝ ʵʪʘʧʳ [207]. 

ʕʪʘʧ 1. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʦʨʙʠʪʘʣʴʥʳʭ ʠ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʲʸʤʢʠ. ʇʨʦʮʝʜʫʨʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ ʦʧʠʩʘʥʳ ʚʳʰʝ 

(ʩʤ. ʧ.3.1.1, ʬʦʨʤʫʣʳ (3.3) ï (3.11)), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʬʦʨʤʫʣ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʫʛ- 

ʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ, ʢʦʪʦʨʳʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʦʧʠʩʳʚʘʶʪʩʷ 

ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ (3.42). 

ʕʪʘʧ 2. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʕɺʆ ʩʪʨʦʢ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʘʟʣʦʞʝʥʠʠ 

ʵʣʝʤʝʥʪʦʚ  Á ὸὭȟὮ ρȟςȟσ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ A(t) ʚ ʨʷʜ ʊʝʡ-

ʣʦʨʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʪʦʯʝʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʠ ʧʝʨʝʭʦʜʝ 

ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʯʝʨʝʟ ʧʨʦʠʟʚʦʜʥʳʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʠʥʪʝʨʚʘʣ ʩʲʸʤʢʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ h = πȟ꞊  ʪʦʯʝʢ ʙʦʨ-

ʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʦʨʙʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 

Ўὸ ʩʝʢʫʥʜ. ɺ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʪʦʯʝʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ʦʨ-

ʙʠʪʘʣʴʥʳʭ ʠ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʣʠ-

ʥʝʡʥʳʭ ʕɺʆ ʥʘʭʦʜʷʪ ʧʦ ʬʦʨʤʫʣʘʤ (3.30) ï (3.34), ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʧ.3.2, ʠʣʠ ʧʦ 

ʬʦʨʤʫʣʘʤ (3.35) ï (3.40), ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʧ.3.3. ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝ-

ʤʝʥʪʦʚ Á ὸ ὭȟὮ ρȟςȟσ ʤʘʪʨʠʮʳ   )(
h

tA  ʥʘʭʦʜʷʪ ʧʫʪʝʤ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʨʘʟʣʦʞʝʥʠʷ ʚ ʨʷʜʳ ʊʝʡʣʦʨʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʢ 

ʜʨʫʛʦʡ ʧʦ ʬʦʨʤʫʣʝ  

 ttɸtAA
h
DÖ+=

¶

+
)()()(t

h1h
.                                                                         (3.43) 

ʕʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ )(
h

tA
¶

 ʚ ʚʳʨʘʞʝʥʠʠ (3.43) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ, ʧʦ-

ʣʫʯʝʥʥʦʡ ʘʚʪʦʨʦʤ ʚ ʨʘʙʦʪʝ [199], ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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                                                      (3.44)  

ɿʥʘʯʝʥʠʷ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʴʷ ʂɸ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝ-

ʥʠʡ ʚʳʯʠʩʣʷʶʪ ʯʝʨʝʟ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ )()2(

h
tA  ʧʦ ʬʦʨʤʫʣʘʤ (2.65), ʘ ʩʘʤʠ ʵʣʝ-

ʤʝʥʪʳ ʤʘʪʨʠʮʳ )()2(

h
tA  - ʧʦ ʬʦʨʤʫʣʝ  

[ ] [ ] [ ][ ] )1( )4()3()2(   )(  )(  )()(A
ʊ

h

ʊ

h

ʊ

hh AtAtAtAt ÖÖÖ= ,                                    (3.45) 

ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʚʳʨʘʞʝʥʠʷ (2.59), ʘ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ï ʧʦ ʬʦʨʤʫʣʝ 

(3.42).  

ʆʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʢʠ ʫʛʣʦʚ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ )(
h

tA  ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.8-3.10.  

 

ʈʠʩʫʥʦʢ 3.8 -ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ 



139 

 

 

 

 

ʈʠʩʫʥʦʢ 3.9 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ 

 

ʈʠʩʫʥʦʢ 3.10 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ́ ὸȟ́ ὸȟ́ ὸ 

 



140 

 

 

 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʞʠʤʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʤʫʪʦʤ ʩʲʸʤʢʠ, 

ʢʘʢ ʚʠʜʥʦ ʥʘ ʵʪʠʭ ʨʠʩʫʥʢʘʭ, ʷʚʣʷʝʪʩʷ ʠʩʢʨʠʚʣʝʥʠʝ ʠ ʩʤʝʱʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʤʘʨʰ-

ʨʫʪʘ ʩʲʸʤʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ 1 (ʩʤ. ʨʠʩʫʥʦʢ 3.7). 

ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʠʟʤʝʥʝʥʠʷʤ ʫʛʣʦʚ ʪʘʥʛʘʞʘ ʠ ʢʨʝʥʘ ʂɸ ʥʘ 

ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ, ʢʦʪʦʨʦʝ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʩ ʫʩʣʦʚʠʝʤ (3.41) ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʣʠʯʠʝ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʚʳʨʘʚʥʠʚʘʥʠʝ ʟʥʘʯʝʥʠʡ Vʥʦʤ ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʉɼʀ ʧʦ ʜʣʠʥʝ ʤʘʪʨʠʮ 

ʇɿʉ. 

ʕʪʘʧ 3. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʲʸʤʢʠ ʠ ʧʦʩʪʨʦʝʥʠʝ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ.  ʄʝʪʦʜʦʣʦʛʠʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʦʮʝʜʫʨ ʧʨʠʚʝʜʝʥʘ ʚʳʰʝ (ʩʤ. ʧ.3.1), ʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠ-

ʷʥʠʷ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ ʥʘ ʫʨʦʚʝʥʴ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʲʸʤʢʠ ʚʳʧʦʣʥʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. ɿʜʝʩʴ ʦʪʤʝʪʠʤ, ʯʪʦ ʪʨʝʪʠʡ ʵʪʘʧ ʧʦʩʪʨʦʝ-

ʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʣʫʯʝ-

ʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʝʡ (3.17) ï (3.19). 

3.4.3. ʈʝʞʠʤ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 

ʈʝʞʠʤ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ [208] ʩʥʠʤʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩʫʥʦʢ 3.11).  

 

ʈʠʩʫʥʦʢ 3.11 - ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʛʣʦʚʳʭ ʕɺʆ ʚ ʨʝʞʠʤʝ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 
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ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ὄȟὒ  ʪʦʯʝʢ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ, ʣʝʞʘʱʠʭ ʥʘ 

ʣʠʥʠʠ 0-1, ʩʦʝʜʠʥʷʶʱʝʡ ʥʘʯʘʣʴʥʫʶ ʠ   ʢʦʥʝʯʥʫʶ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ.  

ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ ʧʨʠ ʪʘʢʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʤʝʪʦʜʠʢʠ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʚʪʦʨʦʛʦ ʵʪʘʧʘ, ʪ.ʝ. ʜʨʫʛʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʙʦʨ-

ʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. ɽʩʣʠ ʚ ʧʝʨʚʦʡ ʤʝʪʦʜʠʢʝ ʧʦʩʣʝ ʥʘʭʦʞʜʝ-

ʥʠʷ ʚ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ ʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ 

ʂɸ ʧʝʨʝʭʦʜ ʢ ʩʣʝʜʫʶʱʠʤ ʪʦʯʢʘʤ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʦʨʙʠʪʳ ʩ ʧʦʣʫʯʝ-

ʥʠʝʤ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʯʝʨʝʟ ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʷʜ ʊʝʡ-

ʣʦʨʘ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ A(t), ʪʦ ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʥʭʨʦʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʂɸ ʧʦ ʦʨʙʠʪʝ ʠ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʎʃɺ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧ-

ʩʦʠʜʘ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʀʤʝʥʥʦ ʟʘ ʩʯʸʪ ʵʪʦʛʦ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʚʳʯʠʩʣʷ-

ʶʪʩʷ ʪʘʢʠʝ ʫʛʣʦʚʳʝ ʕɺʆ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʭʦʞʜʝʥʠʝ ʪʨʘʩʩʳ ʎʃɺ 

ʯʸʪʢʦ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʲʸʤʢʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʩʣʝ ʟʘʜʘʥʠʷ ʤʥʦʞʝʩʪʚʘ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʪʦʯʝʢ ὬȟὬȟȣ  ʧʦ ʦʨʙʠʪʝ ʠ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʘ 

ʎʃɺ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʤ. ʨʠʩʫʥʦʢ3.2) ʧʦʨʷʜʦʢ ʚʳʯʠʩʣʝʥʠʡ ʧʨʦʛʨʘʤʤʥʳʭ 

ʟʥʘʯʝʥʠʡ ʕɺʆ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʦʜʠʥʘʢʦʚ ʩ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʧʨʝʜʳʜʫʱʝʡ ʤʝʪʦʜʠʢʠ 

ʠ ʩʦʩʪʦʠʪ ʚ ʨʘʩʯʸʪʝ ʤʥʦʞʝʩʪʚ{ })(),(),(),(),(),(X
hS

tZtYtXtZtYt ShShShShSh

***

,

{ })(0

h
tD , ╛πὸ , )t( ha ȟ )(thb ȟ )(th0c , Á ὸ ὭȟὮ ρȟςȟσ , 

)(),t(
h hYX

tww  ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʬʦʨʤʫʣʘʤ (3.30) ï (3.34), (3.3) ï (3.11), 

(2.59) ï (2.70), (2.109), ʘ ʪʘʢʞʝ ʘʟʠʤʫʪʦʚ ʪʨʘʩʩʳ ʂɸ ʠ ʩʲʸʤʢʠ ï ʧʦ ʬʦʨʤʫʣʘʤ 

(3.12) - (3.13).  

ʇʨʠ ʟʘʜʘʥʠʠ ʪʦʯʝʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʦʨʙʠʪʳ ʠ ʪʨʘʩʩʝ 

ʩʲʸʤʢʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʚʳʙʠʨʘʶʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʤʠ, ʠʩ-

ʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʠʥʪʝʨʚʘʣ ʚ ʦʜʥʫ ʩʝʢʫʥʜʫ ʧʦ ʦʨʙʠʪʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʨʘʩʩʪʦʷʥʠʶ ʚ 8 ʢʤ ʧʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʢʦʩʠʥʫʩ 

ʫʛʣʘ
0
c. ʅʘ ʨʠʩʫʥʢʘʭ 3.12 ï 3.14 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ 

ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ.  
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ʈʠʩʫʥʦʢ 3.12 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʦʨʠʝʥʪʘʮʠʠ ʂɸ 

 

ʈʠʩʫʥʦʢ 3.13 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ 
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ʈʠʩʫʥʦʢ 3.14 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ὥ ὸȟὥ ὸȟὥ ὸ  

ɼʨʫʛʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʨʘʩʯʸʪ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ‫ ὸ  ʧʦ ʬʦʨʤʫʣʝ: 

 ‫ ὸ ꞊

꞊
.                                                                            (3.46) 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʪʨʝʪʠʡ ʵʪʘʧ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝʤ ʟʘʤʝʱʘʶʱʠʭ 

ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʚ ʚʠʜʝ (3.17) ï (3.19). 

3.4.4.  ʈʝʞʠʤ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʨʝʞʠʤʘ ʩʲʸʤʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʟʘʜʘʪʴ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ (B0, L0) ʧʨʠʮʝʣʠʚʘʥʠʷ 

ʎʃɺ. ʇʦ ʵʪʠʤ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʠ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʂɸ 

ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ t0 ʚʳʯʠʩʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʪʘʥʛʘʞʘ ʠ ʢʨʝʥʘ 

ʂɸ, ʘ ʫʛʦʣ ʨʳʩʢʘʥʠʷ ʧʦʣʘʛʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ. ʊʦʛʜʘ ʚʩʝ ʧʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ 

ʫʛʣʦʚʳʭ ʕɺʆ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʧʦʣʘʛʘʶʪʩʷ ʨʘʚʥʳʤʠ ʠʭ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝ-

ʥʠʷʤ, ʘ ʪʨʘʩʩʘ ʩʣʝʜʘ ʎʃɺ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩʫʥʦʢ 3.15) ʧʨʦʭʦʜʠʪ ʧʘʨʘʣ-

ʣʝʣʴʥʦ ʪʨʘʩʩʝ ʂɸ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʚ ʪʦʯʢʘʭ t h ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

Á ὸ ὭȟὮ ρȟςȟσ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʥʘʡʜʝʥʥʳʤ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʥʘʯʘʣʴʥʳʤ 
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ʟʥʘʯʝʥʠʷʤ ʫʛʣʘʤ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ ʠ ʪʝʢʫʱʠʤ ʟʥʘʯʝʥʠʷʤ ʫʛʣʘ ʩʨʝʜ-

ʥʝʡ ʘʥʦʤʘʣʠʠ ʂɸ, ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ‫ ὸ , ‫ ὸ  ï ʧʦ ʬʦʨʤʫʣʘʤ (2.109), ʘ ʟʥʘ-

ʯʝʥʠʝ  ‫ ὸ  ʧʦʣʘʛʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ. 

 

ʈʠʩʫʥʦʢ 3.15 - ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʛʣʦʚʳʭ ʕɺʆ  

ʚ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ 

ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʝʡ ʎʃɺ { })(0

h
tD , ʪʨʝʙʫʶʱʠʝʩʷ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (2.17) ï (2.19), 

(2.21), (2.24) ï (2.26), (3.2). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʘʤʝʱʘʶʱʠʝ ʤʦʜʝʣʠ ʫʛʣʦʚʳʭ ʕɺʆ 

ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚ ʨʝʞʠʤʝ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʦʚ ʚʠʜ, ʘ ʠʤʝʥʥʦ: 

 )t( ha =  ;)(t)(t ;)( 0h0 constconstt === bba , .0)(t)(t 0h ==cc                            (3.47) 

0)()( ;)()( ;)()t( 0z00h ====== ttconstttconstt zhyhyxx wwwwww .                         (3.48) 

3.4.5. ʈʝʞʠʤ ʩʲʸʤʢʠ ʩ ʪʘʥʛʘʞʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ 

ʈʝʞʠʤ ʩʲʸʤʢʠ ʩ ʪʘʥʛʘʞʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ 

ʤʥʦʛʦʢʨʘʪʥʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʚ ʧʦʣʦʩʝ ʟʘʭʚʘʪʘ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʢʦʥʪʨʦʣʴ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

[69-72, 209].  ʉʭʝʤʘ ʩʲʸʤʢʠ ʩʦʩʪʦʠʪ ʚ ʚʳʥʦʩʝ ʎʃɺ ʧʦ ʫʛʣʫ ʪʘʥʛʘʞʘ ʧʦ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʜʚʠʞʝʥʠʷ ʂɸ ʠ, ʝʩʣʠ ʥʫʞʥʦ, ʪʦ ʠ ʧʦ ʫʛʣʫ ʢʨʝʥʘ (ʨʠʩʫʥʦʢ 3.16). ɿʥʘʯʝʥʠʝ 

ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʥʝ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʦʣʦʞʠʤ, ʯʪʦ ʦʥ ʨʘʚʝʥ 0. 
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ʈʠʩʫʥʦʢ 3.16 - ʈʝʞʠʤ ʩʲʸʤʢʠ ʩ ʪʘʥʛʘʞʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ 

ʇʦʩʣʝ ʵʪʦʛʦ ʟʘʜʘʶʪʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ (B0, L0) ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘ ʩʝʨʝʜʠʥʝ ʙʣʠʞʥʝʡ ʛʨʘʥʠʮʳ ʚʳʙʨʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʲʸʤʢʠ (ʪʦʯʢʘ 

0 ʥʘ ʨʠʩʫʥʢʝ 3.16), ʛʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ )(),(),(
000S
tZtYtX

SS
 ʮʝʥʪʨʘ ʤʘʩʩ ʂɸ 

(ʪʦʯʢʘ (0)) ʠ ʧʦ ʬʦʨʤʫʣʘʤ (3.1), (3.3) ï (3.7) ʚʳʯʠʩʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʫʛʣʦʚ ʪʘʥʛʘʞʘ )(
0

ta  ʠ ʢʨʝʥʘ ʂɸ )(t
0

b . ɼʘʣʝʝ ʟʘʜʘʶʪʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠ-

ʥʘʪʳ (B0, L0) ʩʝʨʝʜʠʥʳ ʜʘʣʴʥʝʡ ʛʨʘʥʠʮʳ ʥʘ ʚʳʙʨʘʥʥʦʤ ʫʯʘʩʪʢʝ ʩʲʸʤʢʠ (ʪʦʯʢʘ 1 

ʥʘ ʨʠʩʫʥʢʝ 3.24) ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʥʘʙʣʶʜʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚʜʦʣʴ ʤʘʨʰ-

ʨʫʪʘ ʩʲʸʤʢʠ, ʪ.ʝ., ʠʩʭʦʜʷ ʦʪ ʜʣʠʥʳ ʣʠʥʠʠ 0-1, ʚʳʯʠʩʣʷʝʪʩʷ ʪʦʯʢʘ (1) ʥʘ ʪʨʘʝʢʪʦ-

ʨʠʠ ʦʨʙʠʪʳ  (ʚ ʩʝʢʫʥʜʘʭ ὸ ʦʪ ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ). ʏʝʨʝʟ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ὸ  ʩʲʸʤʦʯʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʚʳʢʣʶʯʘʝʪʩʷ ʠ ʂɸ ʧʝʨʝʥʘʮʝʣʠʚʘʝʪʩʷ ʩʥʦʚʘ ʥʘ ʪʦʯʢʫ 

0 ʥʘ ʚʳʙʨʘʥʥʦʤ ʫʯʘʩʪʢʝ. ʇʦʣʦʞʠʤ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʥʠʤʘʝʪ ʚʤʝʩʪʝ ʩʦ ʩʪʘʙʠʣʠʟʘ-

ʮʠʝʡ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʂɸ ʪʨʠ ʩʝʢʫʥʜʳ, ʪ.ʝ. Ўὸ̒=̓3 ʩʝʢ. ʊʦʛʜʘ ʧʦ ʥʘʡʜʝʥʥʳʤ 

ʛʨʠʥʚʠʯʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʂɸ )(),(),(
222S

tZtYtX
SS

 ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t2= ὸ  + 

Ўὸ̒  ̓ʠ ʢʦʦʨʜʠʥʘʪʘʤ (B0, L0) ʚʳʯʠʩʣʷʶʪʩʷ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ )(
2

ta  ʠ )(t
2

b , 

ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ ʟʥʘʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ὸ , ʧʦʩʣʝ ʯʝʛʦ 

ʩʥʦʚʘ ʧʦʚʪʦʨʷʝʪʩʷ ʧʨʝʜʳʜʫʱʠʡ ʤʘʥʸʚʨ ʩ ʚʳʢʣʶʯʝʥʠʝʤ ʘʧʧʘʨʘʪʫʨʳ ʠ ʧʝʨʝʥʘʮʝ-

ʣʠʚʘʥʠʝʤ ʂɸ. ʄʘʨʰʨʫʪ ʩʲʸʤʢʠ ʚ ʨʝʞʠʤʝ ʪʘʥʛʘʞʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʙʫʜʝʪ ʧʨʝʜ-

ʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪʩʣʝʞʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ. 
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ʂʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʚ ʨʝʞʠʤʝ ʪʘʥʛʘʞʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ, 

ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʘʭ (3.17) ï (3.21), ʛʜʝ ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ ʠʟʦʙʨʘʞʝʥʳ 

ʫʯʘʩʪʢʠ ʚʳʢʣʶʯʝʥʠʷ ʠ ʧʝʨʝʥʘʮʝʣʠʚʘʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʪʨʝʙʫʝʪ ʨʘʟʨʘ-

ʙʦʪʢʫ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʠʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʥʘʭʦʞʜʝʥʠʝ 

ʩʚʦʝʛʦ ʥʘʙʦʨʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʢʘ.  

 

 

ʈʠʩʫʥʦʢ 3.17 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʦʨʠʝʥʪʘʮʠʠ ʂɸ: 
‌(ὸ = 15Ј,7; ɓ (ὸ = 4.9Ј; …ὸ  = 0.4Ј 

 

 

ʈʠʩʫʥʦʢ 3.18 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ: 
ɤ x ὸ  = - 0.006 1/ʩ; ɤ y ὸ   = - 0.026 1/ʩ; ɤ z ὸ  = 0.003 1/ʩ 
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ʈʠʩʫʥʦʢ 3.19 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ὥ ὸȟὥ ὸȟὥ ὸ  

 

ʈʠʩʫʥʦʢ 3.20 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ὥ ὸȟὥ ὸȟὥ ὸ  
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ʈʠʩʫʥʦʢ 3.21 - ʇʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ὥ ὸȟὥ ὸȟὥ ὸ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʯʝʪʚʸʨʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʪʦʨʦʛʦ 

ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜ ʠ ʤʝʪʦʜʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʩʪʨʦʝʥʠʝ ʟʘʤʝʱʘʶʱʠʭ 

ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚʠʜʘ (3.15) ï (3.19), ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ (1.14) ï (1.15), ʢʦʪʦʨʳʝ ʢʘʞʜʦʤʫ ʤʦ-

ʤʝʥʪʫ ʩʲʸʤʢʠ ʩʪʘʚʷʪ ʚ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʕɺʆ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʦʢ 

ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʚ 

ʨʘʤʢʘʭ ʧʷʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʘ ʘʚ-

ʪʦʥʦʤʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ.  

3.5. ʄʝʪʦʜ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʤʦʜʝʣʴ ʥʘʙʣʶʜʝʥʠʷ 

    fl fl╡ᶻȟ╡
ᶻ
ȟ╤ᶻȟ╦ᶻȟᴐȟ╠ȟὯȟὲ ,                                                       (3.49)                                           

ʢʦʪʦʨʘʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ (ὸȟὸ) ʦʧʠʩʳʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʢʦʤʧʦ-

ʥʝʥʪ ʥʝʢʦʪʦʨʦʛʦ ʚʝʢʪʦʨʘ flὸ ʧʘʨʘʤʝʪʨʦʚ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 
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ʧʦʣʠʥʦʤʦʚ ‚ ȟ‚ ȟ‚ ȟȣ‚ ȟ‚ ȟ‚ ȟȣȟÁ ȟȣȟÁ ȟȣȟ‫ ȟȣȟ‫ ȟȣ ʟʘ-

ʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ╡ᶻȟ╡
ᶻ
ȟ╤ᶻȟ╦ᶻ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ 

(3.15), (3.16), (3.18), (3.19), ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ Ὧ,n ʧʠʢʩʝʣʝʡ ʚ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʤʘʨʰʨʫʪʘ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʢ-

ʪʦʨʘ Q ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʆʕʉʉ. ʇʨʠ ʵʪʦʤ ʧʦʣʦʞʠʤ, ʯʪʦ ʬʫʥʢʮʠʦ-

ʥʘʣ (3.49) ʧʦʣʫʯʝʥ ʧʫʪʸʤ ʩʪʨʦʛʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʫʨʘʚʥʝʥʠʡ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ 

(2.43). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥ ʩʦʜʝʨʞʠʪ ʦʜʠʥʘʢʦʚʳʝ ʩ (2.43) ʘʨʛʫʤʝʥʪʳ, ʟʘ ʠʩʢʣʶ-

ʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ (3.16), (3.18). ɹʫʜʝʤ ʥʘʟʳʚʘʪʴ ʢʦʤʧʦ-

ʥʝʥʪʳ ʚʝʢʪʦʨʘ flὸ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʠʣʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ʠʟʤʝʨʷʝʤʦʛʦ ʚʳʭʦʜʘ ʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʟʚʝʩʪʥʳ ʧʨʠʙʣʠʞʸʥʥʳʝ ʜʠʩʢʨʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʕɺʆ  Á ὸ ὭȟὮ ρȟςȟσ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʚ 

ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʩʦʩʪʘʚʣʷʶʱʠʭ ‫ ὸȟ‫ ὸȟ‫ ὸ  ʚʝʢʪʦʨʘ 

ⱷὸ ʘʙʩʦʣʶʪʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ, ʠ ʣʠʥʝʡʥʳʭ ʕɺʆ ʩʪʨʦʢ ʤʘʨʰ-

ʨʫʪʘ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ (ʛʨʠʥʚʠʯʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ 
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), ʛʜʝ Ὤ ρȟ꞊ - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʪʦ-

ʯʝʢ ʥʘ ʤʘʨʰʨʫʪʝ ʩʲʸʤʢʠ. ʇʦʣʦʞʠʤ ʪʘʢʞʝ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ Ὧ, n ʠʟʚʝʩʪʥʳ 

ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ flӶὸ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ︡ὸ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʝ (3.49) ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʥʝʸ ʧʨʠʙʣʠʞʸʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʕɺʆ ʪʦʯʝʢ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʠʝ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ 

‚ ȟȣȟ‚ ȟȣȟ́ ȟȣȟ́ ȟȣȟ‫ ȟȣȟ‫ ȟȣʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʢʦʪʦ-

ʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ 

flӶὸ ︡ὸ  min                                                                               (3.50) 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʘʚʪʦʥʦʤ-

ʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʵʪʘʧʘ, ʘ ʠʤʝʥʥʦ, ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʠ ʝʸ ʨʝʰʝʥʠʝ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ.  
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ʇʝʨʚʳʡ ʵʪʘʧ. ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ  

ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʚʠʜʘ (3.49) ʚʦʟʴʤʸʤ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚʦ ʚʪʦʨʦʤ ʨʘʟʜʝʣʝ ʢʠʥʝ-

ʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʨʝʡʬʘ ʉʇʃ (ʩʤ. ʧ.2.4.3), ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʥʝ-

ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ (2.103). ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʝʸ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʫʨʘʚʥʝʥʠʷʭ (2.103) ʚ ʷʚʥʦʤ ʚʠʜʝ ʚʳʨʘʞʝʥʳ ʧʨʦʜʦʣʴʥʘʷ ὠ  

ʠ ʧʦʧʝʨʝʯʥʘʷ ὠ ʩʦʩʪʘʚʣʷʶʱʠʝ  ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ (ʉɼʀ), ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʦʪ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ k,n ʧʠʢ-

ʩʝʣʝʡ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂɸ. ʇʨʠ ʵʪʦʤ ʠʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʠʭ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʥʘ ʚʩʸʤ ʠʥʪʝʨ-

ʚʘʣʝ ʩʲʸʤʢʠ, ʘ ʠʤʝʥʥʦ,  ὠὸ ὠ̎̏ ̍̉ ὠ ὸ = 0 (ʩʤ. ʫʩʣʦʚʠʷ (2.83) ï (2.84)). ɺ 

ʦʪʥʦʰʝʥʠʠ ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ὠ  ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʸʤ ʩʠʥʭʨʦʥʥʦʛʦ 

ʩʯʠʪʳʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʩʦ ʚʩʝʭ ʜʘʪʯʠʢʦʚ ʇɿʉ, ʘ ʧʦʧʝʨʝʯʥʦʡ  ὠ ï ʟʘ ʩʯʸʪ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. ʇʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ 

ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʙʦʨʪʫ ʂɸ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ ὠȟὠ ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ k,n, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʷʝʤʦʛʦ ʚʳʭʦʜʘ flӶὸ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.103) ʚ ʥʝʷʚʥʦʤ ʚʠʜʝ ʩʦ-

ʜʝʨʞʘʪʩʷ ʫʛʣʳ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ ‌ὸȟ‍ὸȟ…ὸ , ʠ ʚ ʷʚʥʦʤ ï ɻ ʣʝ-

ʤʝʥʪʳ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ  Á ὸ ὭȟὮ ρȟςȟσ ʠ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢ-

ʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʂɸ )(),(),(
S hShSh

tZtYtX , )(),(),(
hhhS

tZtYtX
¶¶¶

, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʷʚʣʷ-

ʶʪʩʷ ʘʨʛʫʤʝʥʪʘʤʠ ʫʨʘʚʥʝʥʠʡ (2.13)-(2.21), ʦʧʠʩʳʚʘʶʱʠʭ ʤʦʜʝʣʴ ʦʧʝʨʘʪʠʚʥʦʡ 

ʛʝʦʧʨʠʚʷʟʢʠ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʠ ʫʨʘʚʥʝʥʠʷ (2.43), ʠʟ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʝʥʘ ʤʦ-

ʜʝʣʴ ʜʨʝʡʬʘ ʉʇʃ (2.103).  

ʆʪʤʝʯʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʨʝʡʬʘ ʉʇʃ ʧʦʟʚʦʣʷʶʪ 

ʧʦʩʪʨʦʠʪʴ ʥʘ ʝʸ ʦʩʥʦʚʝ ʤʦʜʝʣʴ ʥʘʙʣʶʜʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʘʚ-

ʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ ʉɼʀ ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ ʠ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʩʤʳʩʣʫ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʧʝʨʘʪʦʨʘ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʧʦʩʣʝ ʥʝʩʣʦʞʥʳʭ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.103) ʧʦʣʫʯʠʤ: 
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(3.51) 

  ɺ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ (3.51): 

- ʨʘʟʤʝʨʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ flὸ ʧʨʠʚʝʜʝʥʘ ʢ ʨʘʟʤʝʨʥʦʩʪʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ ʉʇʃ (ʨʘʜ/ʩ) ʧʫʪʸʤ ʜʝʣʝʥʠʷ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʯʘʩʪʝʡ ʚʳʨʘʞʝʥʠʡ 

(2.103) ʥʘ ʤʦʜʫʣʴ d ʚʝʢʪʦʨʘ ►̌ ;̃ 

- ʚʤʝʩʪʦ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ, 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʃɺ ʠ ʥʘʢʣʦʥʥʦʡ ʜʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʤʝʱʘʶ-

ʱʠʝ ʠʭ ʤʦʜʝʣʠ (3.15) ï (3.16), (3.18) ï (3.19), (3.21) ï (3.22), ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ὠ Ͻὠ ὠ= Ͻὠ;                                                                                  (3.52) 

Ὀᶻ- ʜʣʠʥʘ ʃɺ ʦʪ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ ʜʦ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʴʶ;     

Ὀᶻ= DD D-
*

0 ,                                                                                            (3.53)                                                                                   

ʛʜʝ ЎὈ  ˘ˏ

Ͻ Ͻz Ͻ Ͻz Ͻz
 - ʧʦʧʨʘʚʢʘ ʢ ʜʣʠʥʝ ʃɺ ʟʘ ʚʳʩʦʪʫ  

ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʆɿʕ; ὄȟὒȟ Ὄ̆ ïˏ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʆɿʕ ʠ ʚʳʩʦʪʘ  ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʡ ʝʡ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ;ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ̈‫ 
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¶¶¶

¶¶¶
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ZYXg

ZYXg
                                                              (3.54) 

ö
÷

õ
æ
ç

å Ö+Ö+Ö=
¶¶¶ *

*

33

*

23

*

13

*

3
aaa

SSS
ZYXg .                                                           (3.55) 

ὴᶻ ́ ᶻϽ Ͻὰ ́ ᶻϽ ὰ ́ ᶻϽὰ.                            (3.56) 

ὴᶻ ́ ᶻϽ ὰ ́ ᶻϽ Ͻὰ ́ ᶻϽ ὰ .                      (3.57) 
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ɺʪʦʨʦʡ ʵʪʘʧ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ. ʇʦ ʫʩʣʦʚʠʷʤ 

ʟʘʜʘʯʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ὸȟὸ  ʠʟʚʝʩʪʥʳ ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ 

ʕɺʆ  ‌ὸȟ‍ὸȟ…ὸ  ʠ Á ὸ ὭȟὮ ρȟςȟσ ʩʪʨʦʢ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ ʚ ʦʨʙʠʪʘʣʴʥʦʡ ʠ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ, ʢʦʤʧʦʥʝʥʪ 

‫ ὸȟ‫ ὸȟ‫ ὸ  ʚʝʢʪʦʨʘ ⱷὸ ʘʙʩʦʣʶʪʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʂɸ, ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ { })(),(),(),(),(),(
S hhhShShSh

tZtYtXtZtYtX
¶¶¶

 ʚ ʛʨʠʥ-

ʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʊʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʣʠʥʝʘʨʠʟʘʮʠʶ ʫʨʘʚʥʝʥʠʡ 

(3.51) ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʢ ʧʨʠʙʣʠʞʸʥʥʦ ʠʟ-

ʚʝʩʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ, ʯʪʦʙʳ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʮʝʥʢʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʫʩʣʦʚʠʶ  

ὠ ὠ

ὠ ὠ
 min.                                                                                   (3.58) 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʫʪʦʯʥʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ‌ὸȟ‍ὸȟ…ὸ  ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, 

ʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʜʸʪʩʷ 

ʧʝʨʝʩʯʠʪʳʚʘʪʴ ʠʟ ʦʨʙʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʛʨʠʥʚʠʯʩʢʫʶ ʩʠʩʪʝʤʫ ʦʪ-

ʩʯʸʪʘ. ɸ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʪʦʯʝʯʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʜʣʷ ʢʘʞʜʦʡ 

ʠʟ Ὧ ρȟὑ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ ʩʦʪʥʠ ʪʳʩʷʯ, ʧʨʠ-

ʜʸʪʩʷ ʚʳʯʠʩʣʷʪʴ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ́ ὸ ὭȟὮ ρȟςȟσ  ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶ-

ʱʠʭ ʢʦʩʠʥʫʩʦʚ  ὃὸ  ʧʦ ʛʨʦʤʦʟʜʢʠʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʬʦʨʤʫʣʘʤ (2.59) ï 

(2.70). ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʬʦʪʦʛʨʘʤ-

ʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʝʣʴ ʥʘʙʣʶʜʝʥʠʷ 

(3.51) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʛʣʳ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ ʚ ʥʝʷʚʥʦʤ ʚʠʜʝ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦ ʥʠʤ ʠ 

ʝʱʸ ʙʦʣʴʰʝ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦ ʧʨʠʙʣʠʞʸʥʥʦ ʠʟʚʝʩʪ-

ʥʳʤ ʟʥʘʯʝʥʠʷʤ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʛʣʦʚʦʡ ʩʢʦ-

ʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ ʠ ʟʥʘʯʝʥʠʷʤ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ ʚ ʩʦʦʪʚʝʪ- 

ʩʪʚʠʝ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʧ. ʧ. 3.2-3.4 ʤʝʪʦʜʠʢʘʤʠ ʦʧʨʝʜʝʣʷʪʴ ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘ- 
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ʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ (3.15) ï (3.16), (3.18) ï 

(3.19).  ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʠʤʝʶʪ ʦʜʠʥʘʢʦ-

ʚʝr ʜʣʷ ʚʩʝʭ ʧʠʢʩʝʣʝʡ ʠ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠ-

ʞʘʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʦʮʝʥʠʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ.  

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʜʣʷ ʢʘʞʜʦʡ ʚʢʣʶʯʝʥ-

ʥʦʡ ʚ ʦʙʨʘʙʦʪʢʫ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

‬ὠȟὠ

‬Ὣ ȟzὫ ȟzὈzȟὴȟὴ
Ͻ
‬ὫᶻȟὫᶻȟὈᶻȟὴȟὴ

 Ћὢᶻȟȣȟὤ
ᶻ
ȟÁz ȟȣȟÁz

Ћὢᶻȟȣȟὤ
ᶻ
ȟÁᶻ ȟÁᶻ ȟÁᶻ ȟȣȟÁᶻ

‬‚ ȟȢȢȟ‚ ȟ́ ȟ́ ȟ́ ȟȣȟ́ ȟ́ ȟ́ ȟȣ
 

       

ở

Ở
Ở
Ở
Ở
Ở
ờ

Ў‚

Ў

ể

‚
ể

Ў́
ể

Ў́
ể Ợ

ỡ
ỡ
ỡ
ỡ
ỡ
Ỡ

 + 
ȟ ȟ

ȟz ȟz ᶻ
Ͻ

ȟz ȟz ᶻ

ȟ ȟ ȟȣȟ ȟ ȟ ȟȣ

ở

Ở
ờ

Ў‫
ể
ể
Ў‫
ểỢ

ỡ
Ỡ
  

       =
ὠ ὠ

ὠ ὠ

‮
‮ ,                                                                             (3.59)  

ʛʜʝ ὠȟὠ ï ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʉɼʀ; ȟ‮‮  ï ʧʦʧʨʘʚʢʠ ʢ ʠʟ-

ʤʝʨʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʦʩʪʘʚʣʷʶʱʠʭ ʉɼʀ; ὠȟὠ ï ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʉɼʀ, ʚʳʯʠʩʣʝʥʥʳʝ  ʧʦ ʬʦʨʤʫʣʘʤ (3.51) ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʥʠʭ ʧʨʠ-

ʙʣʠʞʸʥʥʦ ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ;    

Ў‚ ȟȣȟЎ‚ ȟȣȟЎ́ ȟȣȟЎ́ ȟȣȟЎ ‫ ȟȣȟЎ‫ ȟȣ - ʧʦʧʨʘʚʢʠ ʢ ʧʨʠʙʣʠʞʸʥ- 

ʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ; 

 Ὣᶻ Ὣᶻ ὫᶻϽ ȠὫᶻ Ὣᶻ ὫᶻϽ . 

ɺʚʝʜʸʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ:                                     

ὄ
ȟ

ȟz ȟz ȟz ȟz ᶻ
.                      (3.60)                                                                                                                                                                   
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ὄ
ȟz ȟz ȟz ȟz ᶻ

 ᶻȟ ᶻȟ ᶻȟ
ᶻ
ȟ
ᶻ
ȟ
ᶻ
ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz

.             (3.61)                                                                                   

 ὄ
ᶻȟ ᶻȟ ᶻȟ

ᶻ
ȟ
ᶻ
ȟ
ᶻ
ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz

Ў ȟȣȟЎ ȟȣȟ́ ȟ́ ȟ́ ȟȣȟȟ́ ȟȣ
.               (3.62)                                                                        

 ὄ=
ȟ

ᶻȟᶻȟᶻȟ
.                                                                                          (3.63)                                                                             

ὄ=
ᶻȟᶻȟᶻ

ȟȣȟ ȟȣ
.                                                                                         (3.64) 

║
1

B Ͻ
2

B Ͻ 3
B ể

4
B Ͻ

5
B     - ʩʦʩʪʘʚʥʘʷ ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʦʨ-

ʤʘʣʴʥʳʭʫʨʘʚʥʝʥʠʡ.                                                                                             (3.65) 

Ў = (Ў‚ ȟȣȟЎ‚ ȟȣȟЎ́ ȟȣȟЎ́ ȟȣểЎ ‫ ȟȣȟЎ‫ ȟȣ ̓ ï ʩʦʩʪʘʚ-

ʥʦʡ ʚʝʢʪʦʨ ʧʦʧʨʘʚʦʢ ʢ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʧʦʣʠʥʦʤʦʚ.                                       (3.66) 

Ⱡ ὠ ὠ̓
ὠ ὠ

ὠ ὠ
 ï ʚʝʢʪʦʨ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘ - 

ʚʦʢ.                                                                                                                        (3.67) 

ʉ ʫʯʸʪʦʤ ʚʳʨʘʞʝʥʠʡ (38) - (45) ʦʙʱʘʷ ʜʣʷ ʚʩʝʭ ʚʢʣʶʯʝʥʥʳʭ ʚ ʦʙʨʘʙʦʪʢʫ 

ʪʦʯʝʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʩʠʩʪʝʤʘ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

║ϽЎ Ⱡ .ꜘ                                                                                          (3.68) 

ʊʨʝʪʠʡ ʵʪʘʧ.  ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʦʮʝʥʠʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʩʚʦʜʠʪʩʷ ʢ 

ʨʝʰʝʥʠʶ ʤʘʪʨʠʯʥʦ-ʚʝʢʪʦʨʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (3.68) ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʩ ʠʟʚʝʩʪʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ 

Ў ║̓ Ͻ╟Ͻ║ Ͻ║̓ Ͻ╟ϽⱠ ,                            (3.69)                                                                             

ʛʜʝ ’ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʠʪʝʨʘʮʠʠ; ╟- ʚʝʩʦʚʘʷ ʤʘʪʨʠʮʘ, ʨʘʚʥʘʷ ʦʙʨʘʪʥʦʡ ʢʦʚʘ- 

ʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʝ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʡ: ╟ ︠ . ʇʨʠ ʵʪʦʤ ʜʣʷ ʢʘʞʜʦʡ ʚʢʣʶ-

ʯʝʥʥʦʡ ʚ ʦʙʨʘʙʦʪʢʫ ʪʦʯʢʠ Ὤ ρȟὌ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʩʧʨʘʚʝʜʣʠʚʦ ʚʳʨʘʞʝʥʠʝ 

︠
„ὠ π

π „ὠ
,                                                                                  (3.70)                                                                          

ʘ ʩʪʨʫʢʪʫʨʘ ʦʙʱʝʡ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʠʤʝʪʴ ʜʠʘʛʦʥʘʣʴʥʳʡ 

ʚʠʜ:                                                        
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︠=diag(fiȟȣȟfi꞊ .                                                                                   (3.71)                                                                                 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʘʣʛʦʨʠʪʤʦʤ (3.69) ʚ ʢʘʞʜʦʡ -

ʦʡ ʠʪʝʨʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʧʨʘʚʢʠ Ў ʢ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʠʪʝʨʘ-

ʮʠʠ ’ ’ᶻ ʫʨʦʚʝʥʴ ʧʦʧʨʘʚʦʢ ʥʘʯʥʸʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ, ʪ.ʝ. ʩʪʘʥʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʫʩʣʦʚʠʝ Ў ᶻ Ў ᶻ ♯, ʛʜʝ ♯ ï ʚʝʢʪʦʨ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ, 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ 

„ ᶻ „ϽÄÉÁÇ║ ᶻ
̓ Ͻ╟Ͻ║ ᶻ  ,                                                   (3.72)                                 

ʛʜʝ „ ï ʦʰʠʙʢʘ ʝʜʠʥʠʮʳ ʚʝʩʘ.  

ʆʰʠʙʢʘ ʝʜʠʥʠʮʳ ʚʝʩʘ „ ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʡʜʝʥʥʳʝ ʚ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʠʪʝʨʘʮʠʠ ’ᶻʟʥʘʯʝʥʠʷ ʧʦʧʨʘʚʦʢ Ў ᶻ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʪʨʠʮʳ 

ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ║ ᶻ ʠ  ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ  Ⱡ ᶻ ʧʦʜ-

ʩʪʘʚʣʷʶʪʩʷ ʚ (46) ʠ ʥʘʭʦʜʷʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ꜘ ᶻ, ʧʦʩʣʝ ʯʝʛʦ ʟʥʘʯʝʥʠʝ „ 

ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

„
ꜘ̓ ᶻϽ╟ Ͻꜘ ᶻ

,                                                                                     (3.73) 

ʛʜʝ  ςϽὌ ï ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʚ ʩʠʩʪʝʤʝ (37);  ï ʯʠʩʣʦ ʫʪʦʯʥʷʝʤʳʭ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ. 

ʆʙʱʝʝ ʯʠʩʣʦ ʥʝʠʟʚʝʩʪʥʳʭ ʚ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ (3.59), ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ (3.51) ï (3.57), ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ φϽ

ρ + ωϽ ρ ʠ  σϽ ρ, ʛʜʝ   πȟ - ʩʪʝʧʝʥʴ  ʧʦʣʠʥʦʤʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ 

‚ ȟȣȟ‚ ȟȣȟ́ ȟȣȟ́ ȟȣȟ‫ ȟȣȟ‫ ȟȣ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝ- 

ʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʚʳʨʘʞʝʥʠʷʭ (2.13)-(2.21) ʦʙʝʩ- 

ʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ. 

ɺʓɺʆɼʓ 

1. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ 
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 ʠ ʫʛʣʦʚʳʭ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʦʩʥʦʚʘʥ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ 

ʠ ʠʭ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʵʪʘʧʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, 

ʘ ʠʤʝʥʥʦ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʨʘʩʯʸʪ 

ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ ʚ ʪʦʯʢʘʭ ʠʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʥʘʭʦʞʜʝʥʠʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʵʪʠ ʧʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʟʘʤʝʱʘʶʱʠʭ ʤʦ-

ʜʝʣʝʡ ʕɺʆ. ʄʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴʶ ʢ ʧʨʠʥʮʠʧʘʤ ʨʘʙʦʪʳ ʙʦʨʪʦʚʳʭ 

ʩʠʩʪʝʤ, ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʚʠʜʫ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʠ ʫʥʠʚʝʨʩʘʣʴ-

ʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ. 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʣʦʩʘ ʟʘʭʚʘʪʘ 

ʆʕʉʉ ʠʩʢʨʠʚʣʷʝʪʩʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʧʨʠ-

ʯʸʤ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʫʛʣʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʳʥʦʩʘ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʩʩʳ ʂɸ. ɺ ʨʝʞʠʤʘʭ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʧʨʦʭʦʞʜʝʥʠʝ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ ʧʦ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦʜ ʟʘʜʘʥ-

ʥʳʤ ʫʛʣʦʤ ʢ ʪʨʘʩʩʝ ʂɸ, ʥʦ ʧʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʢʨʘʷʭ ʧʦʣʦʩʳ ʟʘ-

ʭʚʘʪʘ ʫʭʫʜʰʘʝʪʩʷ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʥʪʨʦʣʝ. ɺ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ 

ʩʲʸʤʢʠ ʧʦʣʦʩʘ ʟʘʭʚʘʪʘ ʧʨʦʭʦʜʠʪ ʧʘʨʘʣʣʝʣʴʥʦ ʪʨʘʩʩʝ ʂɸ ʠ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ, ʥʦ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʦʛʨʘʥʠʯʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤʠ ʨʝʞʠ-

ʤʘʤʠ. ʈʝʞʠʤ ʩʲʸʤʢʠ ʩ ʪʘʥʛʘʞʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ 

ʤʥʦʛʦʢʨʘʪʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʚ ʧʦʣʦʩʝ ʟʘ-

ʭʚʘʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʠʟʤʝ-

ʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. ʉʧʝʮʠʬʠʢʦʡ ʢʠʥʝ-

ʤʘʪʠʢʠ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʵʪʦʤ ʨʝʞʠʤʘ ʩʲʸʤʢʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʘʢʪʠʚʥʳʭ ʠ 

ʧʘʩʩʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʥʦʛʦ-

ʢʨʘʪʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʠ ʧʝʨʝʥʘʮʝʣʠʚʘʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 
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3. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɻʉʅʉ ʠ ɿɼ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʪʦʯʥʝʥʠʝ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦ-

ʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʠʤʝʝʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʥʦʤ-

ʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʠʥʝʘʨʠʟʘʮʠʝʡ ʫʨʘʚʥʝʥʠʡ ʢʦʣʣʠʥʝʘʨʥʦ-

ʩʪʠ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝʤ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʥʠʤʢʘʭ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘʙʣʶ-

ʜʝʥʠʷ, ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝ-

ʨʷʶʪʩʷ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʰʠʬʨʠʨʦʚʘ-

ʥʠʷ ʦʧʦʨʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  
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4. ʀʉʉʃɽɼʆɺɸʅʀɽ ʂɸʏɽʉʊɺɸ ʇʆʉʊʈʆɽʅʀʗ 

ɿɸʄɽʑɸʖʑʀʍ ʄʆɼɽʃɽʁ 

ʕʃɽʄɽʅʊʆɺ ɺʅɽʐʅɽɻʆ ʆʈʀɽʅʊʀʈʆɺɸʅʀʗ 

ʂʆʉʄʀʏɽʉʂʆɻʆ ʉʂɸʅɽʈʅʆɻʆ ʉʅʀʄʂɸ 

                4.1. ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ [94]. ʊʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʘʣʴʥʳʭ ʩʥʠʤʢʦʚ: ʪʦʣʴʢʦ ʟʘʨʫʙʝʞʥʳʡ (ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ), ʪʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʡ (ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ), ʟʘʨʫʙʝʞʥʳʡ ʧʣʶʩ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʝʨ-

ʨʠʪʦʨʠʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʣʶʙʦʤ ʚʘʨʠʘʥʪʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ, ʧʦ-

ʣʫʯʝʥʥʳʡ ʆʕʉʉ ʥʘ ʤʘʪʨʠʮʘʭ ʇɿʉ ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʠʣʠ ʧʦ-

ʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ; ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʘʤʝʨʳ ʆʕʉʉ; ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʕʉʉ, ʨʝʟʫʣʴʪʘʪʳ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ 

ʕɺʆ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʩʨʝʜʩʪʚʘʤʠ ɻʉʅʉ, ɿɼ ʠ ɹʀʅʉ; ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʤʝʩʪ-

ʥʦʩʪʠ ʥʘ ʩʥʠʤʢʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ ʨʝʰʝʥʠʡ.  

ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʫʩʣʦʚʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʝʜʫʶʱʝʤ. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ ʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʟʘʨʫʙʝʞʥʳʭ ʆʕʉʉ ʠ ʧʘʨʘʤʝʪʨʘʭ ʜʚʠʞʝʥʠʷ ʂʉ 

ɼɿɿ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʦʛʫʶ ʠʩʭʦʜʥʫʶ ʬʠʟʠʯʝ-

ʩʢʫʶ ʤʦʜʝʣʴ ʩʥʠʤʢʘ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʢʘʢ ʪʦʯʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʦ ʘʚ-

ʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʆʕʉʉ ʥʝ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʞʠʤʘʭ ʪʨʸʭʦʩʥʦʛʦ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ. ɺʦ-ʚʪʦʨʳʭ, ʩʫʱʝ-

ʩʪʚʫʶʱʘʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʙʦʨʪʦʚʘʷ ʘʧʧʘʨʘʪʫʨʦʡ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ 

ʪʦʯʥʦʩʪʴ ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʥʪʝʨʚʘʣʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʟʥʘʯʝʥʠʡ ʉɼʀ ʚ ʜʦʧʫʩʪʠʤʦʤ 

ʜʠʘʧʘʟʦʥʝ ʦʰʠʙʦʢ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʥʦʤ - 
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ʥʦʡ ʌʛʆ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝʪʦʜʦʤ.  ɺ-ʪʨʝʪʴʠʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ɻʉʅʉ ʠ ɿɼ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ (ʟʘʨʫʙʝʞʥʳʡ ʧʣʶʩ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʩʥʠʤʦʢ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʠ) ʥʝ ʧʦʜʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʥʝʜʦʩʪʘʪʢʦʚ ʩʨʘʟʫ 

ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ, ʘ ʠʤʝʥʥʦ, ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ.  

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ ʚ ʨʘʙʦʪʝ ʨʝʘʣʠʟʦʚʘʥʘ ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʧʫʪʸʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʨʝ-

ʞʠʤʘʭ ɺɿʅ ɿʇ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʠ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ (3.15) ï (3.19) 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩ ʨʘʩʯʸʪʦʤ ʠʭ ʪʝʢʫ-

ʱʠʭ ʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʢʠʥʝ-

ʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝ-

ʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ.  

4.2. ʆʙʦʩʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ  

ʤʦʜʝʣʝʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʟʘʤʝʱʘʶʱʠʝ ʤʦʜʝʣʠ 

ʕɺʆ (3.15) ï (3.19) ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘ-

ʮʠʶ, ʦʙʦʟʥʘʯʠʤ ʠʭ ʚ ʦʙʱʝʤ ʚʠʜʝ ʯʝʨʝʟ ʦʧʝʨʘʪʦʨ  ╔ᶻ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ 

ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʰʠʙ-

ʢʘʤʠ ʠʭ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ - ʫʨʦʚʥʝʤ ʩʥʠʞʝʥʠʷ ʪʦʯʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ 

ʛʝʦʧʨʠʚʷʟʢʠ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʤʦʜʝʣʷʭ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 

ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʠʤʝʥʥʦ, 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ „ ʠ ʮʝʣʝʚʳʝ „Ὑ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʝʢʫʱʠʝ ʠ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘ-

ʯʝʥʠʷ. 

ʇʦʜ ʪʝʢʫʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ „ᶻ  ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ „ ʢʘʯʝʩʪ- 

ʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝ-

ʩʢʠʝ ʦʰʠʙʢʠ (ʉʂʆ) ʘʧʧʨʦʢʩʠʤʘʮʠʠ  ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ╔ὸ : 
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„ᶻ
꞊
В ╔z ὸ ╔▐ὸ
꞊ .                                                        (4.1) 

 ʇʦʜ ʪʝʢʫʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ „ᶻὙ  ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ „Ὑ  ʙʫʜʝʤ ʧʦʥʠ-

ʤʘʪʴ ʉʂʆ  ʚʳʯʠʩʣʝʥʠʷ ʚʝʢʪʦʨʘ ╡╔ᶻὸ  ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʧʝ-

ʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣ-

ʣʠʧʩʦʠʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʪʦʣʴʢʦ ʦʰʠʙʢʘʤʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ „ᶻ  ʧʘʨʘʤʝʪʨʦʚ 

ʩʲʸʤʢʠ:  

„ᶻὙ
꞊
В ╡╔z ὸ ἠ╔▐ὸ
꞊ .                                               (4.2) 

ʊʦʛʜʘ ʧʦʜ ʜʦʧʫʩʪʠʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ „̅ ̏╡̐, „̅ ̏Ὁ̐ ʮʝʣʝʚʳʭ ʠ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʟʜʝʩʴ ʠ ʜʘʣʝʝ 

ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʪʘʢʠʝ ʧʦʨʦʛʦʚʳʝ ʫʨʦʚʥʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ „ᶻὙ , „ᶻ, ʧʨʠ ʢʦ-

ʪʦʨʳʭ ʪʦʯʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʥʠʞʘʝʪʩʷ ʥʘ ʜʦʧʫʩʪʠʤʫʶ ʚʝʣʠʯʠʥʫ, ʪ. 

ʝ. ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ „ᶻὙ „̅ ̏╡̐.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʡʪʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ „̅ ̏Ὁ̐ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘ-

ʯʝʩʪʚʘ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʦʡ [139]  

„l ὉȟȣȟὉ
ˡ
Ͻ„Ὁ

ˡ
Ͻ„Ὁ Ễ

ˡ
Ͻ„Ὁ ,  (4.3) 

ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʉʂʆ  ʬʫʥʢʮʠʠ  lʠ ʝʸ ʘʨʛʫʤʝʥʪʦʚ ὉȟȣȟὉ . 

ʇʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ὉȟȣȟὉ  ʚ ʢʘʯʝʩʪʚʝ 

ʬʫʥʢʮʠʠ (ˡϽ) ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ:  

 - ʜʣʷ ʚʝʢʪʦʨʘ ╡ ὢȟὣȟὤ ̓: 

 LRR Ö+= D
S

,                                                                                             (4.4) 

ʛʜʝ D - ʜʣʠʥʘ ʃɺ, ╛ ὒȟὒȟὒ ̓ - ʚʝʢʪʦʨ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʃɺ; 

 -  ʜʣʷ ʚʝʢʪʦʨʘ  ╡ ὢȟὣȟὤ ̓: 

 ╡ ╡ Ͻὲ̒ ,̑                                                                                     (4.5) 

ʛʜʝ   ὲ̒  ̑ï ʩʨʝʜʥʝʝ ʜʚʠʞʝʥʠʝ ʂɸ (Ј/ʩ);                                                                                             

 - ʜʣʷ ʚʝʢʪʦʨʘ ╛ ὒȟὒȟὒ ̓ï ʬʦʨʤʫʣʫ (4.4); 

 - ʜʣʷ ʵʣʝʤʝʥʪʦʚ Á ὸÉȟÊ ρȟςȟσ ʤʘʪʨʠʮʳ A(t): 
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,                                                              (4.6) 

 - ʜʣʷ ʫʛʣʦʚ ʪʘʥʛʘʞʘ ‌ ʠ ʢʨʝʥʘ ‍ ʂɸ: 

ὧέί—ὧέί‌Ͻὧέί‍;                                                                                     (4.7)                                                                         

ὧέί—
ȿ╡ȿ ȿ╡ȿ

ȿ╡ȿ
,                                                                                    (4.8) 

ʛʜʝ ȿ╡ȿȟȿ╡ȿ- ʜʣʠʥʳ ʚʝʢʪʦʨʦʚ 
S

R  ʠ R , —-ʨʘʢʫʨʩ ʩʲʸʤʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʛʣʫ 

ʤʝʞʜʫ ʃɺ ʠ ʤʝʩʪʥʦʡ ʚʝʨʪʠʢʘʣʴʶ; 

 - ʜʣʷ ʚʝʢʪʦʨʘ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ⱷ ‫ȟ‫ȟ‫ : 

ⱷ ╡ Ὀϳ ,                                                                                                (4.9) 

ʛʜʝ Ὀ ὢ ὢ ὣ ὣ ὤ ὤ . 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ „̅ ̏Ὁ̐ ὊὉȟȣȟὉȟ„̅ ̏╡̐  ʙʫ-

ʜʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʬʦʨʤʫʣʫ (4.3) ʢ ʚʳʨʘʞʝʥʠʷʤ (4.4) ï (4.9). ɼʦʧʫ-

ʩʪʠʤʳʝ ʦʰʠʙʢʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ʥʘʡʜʸʤ, ʧʨʠʤʝʥʠʚ 

ʬʦʨʤʫʣʫ (4.3) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʚʳʨʘʞʝʥʠʷʤ (4.4) ʠ (4.5).   

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚ ʬʦʨʤʫʣʝ  

„╡
╡

╡
Ͻ„

╡
Ͻ„

╡

╛
Ͻ„                                   (4.10) 

̐̏̌̏̇̉̍ȟ̘ ̓ ̏„ „ π. ʋʯʠʪʳʚʘʷ, ʯʪʦ ρ, ʠʤʝʝʤ: 

„̅ ̏╡̐ „̅ ̏╡̐.                                                                                          (4.11) 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʠʤ:                        

„̅ ̏╡̐ „╡ Ͻὲ̒ ̑ ὲ̒ Ͻ̑„̅ ̏╡̐.                                                             (4.12) 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʰʠʙʢʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ 

ʠʤʝʶʪ ʢʨʫʛʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (Cɽ-90), ʪ.ʝ. „ὢ „ὣ „ὤ „╡ Ѝσϳ  ; 

 „ὢ „ὣ „ὤ „╡ Ѝσϳ . ʊʦʛʜʘ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʉʂʆ ʠʭ ʘʧʧʨʦʢʩʠʤʘ-

ʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʠʟ (4.11) ï (4.12) ʧʦ ʬʦʨʤʫʣʘʤ: 

 „̅ ̏ ὢ̐ȟὣȟὤ „̅ ̏╡̐ Ѝσϳ Ƞ „̅ ̏ ὢ̐ȟὣȟὤ „̅ ̏╡̐Ͻὲ̒ Ⱦ̑Ѝσ.          (4.13)                                                        

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʘʧʨʘʚʣʷʶ- 
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ʱʠʭ ʢʦʩʠʥʫʩʦʚ ʃɺ ʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʚʳʨʘʞʝʥʠʠ (4.10) „╡  = „Ὀ 0. ʇʦʣʫʯʠʤ: 

„̅ ̏╡̐
╡

╛
Ͻ„̅ ̏╛̐.                                                                                      (4.14) 

ʇʦʩʢʦʣʴʢʫ  
╡

╛
Ὀ, ʠ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ, ʯʪʦ Ὀ Ὄ̠ ˍÃÏÓ—ϳ , ʠʤʝʝʤ: 

„̅ ̏╡̐
˗ˍϽ„̅ ̏╛̐,                                                                                   (4.15) 

ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

„̅ ̏ὒ̐ȟȟ Ѝ ˗ˍ
„̅ ̏╡̐ .                                                                           (4.16)       

ʊʨʝʙʦʚʘʥʠʷ ʢ ʜʦʧʫʩʪʠʤʳʤ ʦʰʠʙʢʘʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʣʝʤʝʥʪʦʚ Á ὸÉȟÊ

ρȟςȟσ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ A(t) ʚʳʪʝʢʘʶʪ ʠʟ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣʳ 

(4.3) ʢ ʚʳʨʘʞʝʥʠʶ (4.6).  

ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ „ὥ Ễ „ὥ  ʠ „ὰ „ὰ „ὰ=0 ʩʧʨʘʚʝʜ-

ʣʠʚʦ ʚʳʨʘʞʝʥʠʝ 

 „̅ ̏Á̐ ὸ ʎὒȟȟ Ѝ ˗ˍ
Ͻ„̅ ̏╡̐.                                                       (4.17) 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʜʦʧʫʩʪʠʤʳʤ ʦʰʠʙʢʘʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʫʛʣʦʚ ʪʘʥʛʘʞʘ ‌ ʠ 

ʢʨʝʥʘ ‍ ʂɸ ʚʳʪʝʢʘʶʪ ʠʟ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣʳ (4.3) ʢ ʚʳʨʘʞʝʥʠʷʤ (4.7) ï (4.8). 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʧʦʣʦʞʠʚ, ʯʪʦ ‍ ‌. ʧʦʣʫʯʠʤ: 

„— ÓÉÎ‌ ‍Ͻ„ȟ.                                                                              (4.18) 

ɺʦ ʚʪʦʨʦʤ, ʫʯʠʪʳʚʘʷ, ʯʪʦ Ὀ Ὄ̠ ˍÃÏÓ—ϳ , ʠʤʝʝʤ: 

„— „ὙϽὙϽὧὸὫ — ȿὙȿϽὌ̠ ˍϳ .                                                              (4.19) 

ʇʦʜʩʪʘʚʣʷʷ ʜʘʣʝʝ (4.19) ʚ (4.18), ʠ ʧʦʣʦʞʠʚ, ʯʪʦ R=Ὑ̞, ʧʨʠʭʦʜʠʤ ʢ ʩʣʝʜʫ-

ʶʱʝʤʫ ʚʳʨʘʞʝʥʠʶ:  

 „̅ ̏ ȟ̐

Ὑ̞ϽὧὸὫ —
ÓÉÎ ‌ ‍ϽȿὙȿϽὌ̠ ˍ

Ͻ„̅ ̏╡̐,                       (4.20) 

ʛʜʝ Ὑ̞ = 6 378 100 ʤ - ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʨʘʜʠʫʩ ɿʝʤʣʠ. 

ʀ, ʥʘʢʦʥʝʮ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʰʠʙʢʘʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ 

‫ȟ‫ȟ‫  ʚʳʪʝʢʘʶʪ ʠʟ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣʳ (4.3) ʢ ʚʳʨʘʞʝʥʠʶ (4.9).  

ʇʦʜʩʪʘʚʠʚ ʚ ʚʳʨʘʞʝʥʠʝ 
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„ⱷ Ͻ„ Ͻ„                                                          (4.21) 

ʚʤʝʩʪʦ „╡  ʬʦʨʤʫʣʫ (4.12) ʠ ʥʘʡʜʝʥʥʦʝ ʠʟ (4.10) ʧʨʠ ʫʩʣʦʚʠʠ „╡ π ʠ „╛=0 

ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ „, ʠʤʝʝʤ: 

 „ⱷ ὲ̒ ̑
ⱷ

╛
Ͻ„̅ ̏╡̐.                                                         (4.22) 

ʇʦʩʢʦʣʴʢʫ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʧʦʜ ʢʦʨʥʝʤ ʥʘ 4-5 ʧʦʨʷʜʢʦʚ ʤʝʥʴʰʝ, ʯʝʤ ʧʝʨ-

ʚʦʝ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʠʤ: 

 „̅ ̏ȟȟ̐‫ ὲ̒ ̑Ὀ ϽЍσϽ„̅ ̏╡̐ϳ .                                                   (4.23)                           

ʀʩʧʦʣʴʟʫʝʤʳʡ ʧʦʜʭʦʜ ʠ ʧʦʣʫʯʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ (4.4) ï (4.23) 

ʠʤʝʶʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʫʨʦʚʥʠ ʜʦ-

ʧʫʩʪʠʤʳʭ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʫʶ ʜʣʷ 

ʵʪʦʛʦ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ, ʘ ʪʘʢʞʝ ʘʧʨʠʦʨʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʦʰʠʙʦʢ 

ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʥʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨ-

ʜʠʥʘʪ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

 ʈʘʩʯʸʪ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦ-

ʣʫʯʝʥʥʳʭ ʚʳʰʝ ʬʦʨʤʫʣʘʭ (4.4) ï (4.23), ʨʘʩʩʯʠʪʘʝʤ ʤʘʪʨʠʮʫ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝ-

ʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʣʶʙʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂɸ ɼɿɿ ʠ ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʘʙʣʠʮʝ 4.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʨʠʮʘ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʜʣʷ ʩʣʝʜʫ-

ʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ: ʚʳʩʦʪʘ ʩʲʸʤʢʠ ʂɸ ɼɿɿ Ὄ̠ =̱475 ʢʤ, ʩʨʝʜʥʝʝ ʜʚʠʞʝʥʠʝ 

ʂɸ 
Cʈ

n  = 0,063761 ʛʨʘʜ/ʩ, ʨʘʢʫʨʩ —=14Ј (‌ πȟ‍ ρτЈȟ‌ ρτЈ,‍ π ̉̌ ̉‌

‍ ρψЈ), ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʲʸʤʢʠ Ўt=40 ʩ.                                            

ʊʘʙʣʠʮʘ 4.1 - ʄʘʪʨʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ  

„̅ ̏╡̐, 

ʤ 

„̅ ̏Ὑ̐, 

ʤ 

„̅ ̏Ὑ̐, 

ʤ/ʩ 

„̅ ̏ὒ̐ȟȟ,  

ʨʘʜ Ͻρπ  

„̅ ̏ὥ̐ ,  

ʨʘʜ Ͻρπ  

„̅ ̏‌̐ȟ‍,  

̑́Ͻ̅ρπ 

„̅ ̏,̐‫  

̑́̅Ⱦ̒Ͻρπ 

1,0 1,0 0,003 ρȟς 1,2 ςȟσ σȟψ 

0,75 0,75 0,002 0,9 0,9 1,7 σȟπ 

0,5 0,5 0,001 0,6 0,6 1,1 ςȟπ 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʨʠʮʳ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʫʨʦʚʥʶ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ  „̅ ̏╡̐ ʧʦʩʪʘʚʠʪʴ ʚ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʦ- 

ʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳ-

ʙʨʘʪʴ ʩʪʝʧʝʥʴ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʥʠʞʝʥʠʷ ʪʦʯʥʦʩʪʠ ʛʝʦʧʨʠʚʷʟʢʠ ʥʘ ʚʝʣʠʯʠʥʫ 1 ʤ (ʉɽ 90) ʚ 

ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʣʠ 0,6 ʤ ʧʦ ʢʘʞʜʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠ-

ʨʘʪʴ ʪʘʢʠʝ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ 

ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ 4.1, ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʚʦʠʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ.  

4.3. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʨʘʟʨʘʙʦʪʘʥ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ [212], ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.1. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ (ʇʂ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ, ʤʘʢʝʪʥʳʭ ʩʥʠʤʢʦʚ ʤʝʩʪʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʝʰʝʥʠʝ ʨʷʜʘ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʥʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ. ʆʥ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʷʪʥʘʜʮʘʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʨʷʜ ʠʭ ʢʦʪʦʨʳʭ ʟʘʱʠʱʸʥ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ [213-217]. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʥʘʟʥʘʯʝʥʠʝ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ.  

1. ʄʦʜʫʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʪʨʠ ʛʨʫʧʧʳ ʧʘ-

ʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘ-

ʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʚ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

 ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ: ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ f; ʨʘʟʤʝʨʳ 
ylD³Dxl ʜʘʪ-

ʯʠʢʘ ʇɿʉ; ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʠ ʩʪʨʦʢ M, P ʚ ʦʜʥʦʡ ʤʘʪʨʠʮʝ ʇɿʉ; ʦʙʱʝʝ ʯʠʩʣʦ ȿ 

ʤʘʪʨʠʮ ʇɿʉ; ʫʛʣʳ hgf ,,  ʚʳʩʪʘʚʢʠ ʤʘʪʨʠʮ ʇɿʉ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʷʭ ʂɸ; ʘʙʩ-

ʮʠʩʩʳ x=(x*,x**) ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʵʣʝʤʝʥʪʦʚ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮ 

ʇɿʉ ʥʝʯʸʪʥʦʛʦ * ʠ ʯʸʪʥʦʛʦ ** ʨʷʜʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ.  
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ʈʠʩʫʥʦʢ 4.1 - ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʇʂ ʧʦʩʪʨʦʝʥʠʷ  

ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

fl ὄȟὒ  ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ, ʣʝʞʘʱʠʭ ʥʘ ʧʣʘʥʠʨʫʝʤʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʘ 

ʎʃɺ ʧʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʎʄʈ ʤʝʩʪʥʦʩʪʠ ᴚ ʠ ᴚᶻʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ, ʛʜʝ ʦʙʦʟʥʘ-

ʯʝʥʠʝ  zʚ ʚʝʨʭʥʝʤ ʠʥʜʝʢʩʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ. ɺ ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ fl  ʟʘʚʠ- 

ʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʧʣʘʥʠʨʫʝʤʦʡ ʩʲʸʤʢʠ ʚʭʦʜʷʪ ʟʥʘʯʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠ-

ʥʘʪ (B0, L0, ὄ꞊ , ὒ꞊  ) ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʤʥʦʞʝʩʪʚʦ 

ʟʥʘʯʝʥʠʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ὄȟὒ  ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʣʝʞʘʱʠʭ 
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ʥʘ ʧʣʘʥʠʨʫʝʤʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʣʠʙʦ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

(B0, L0) ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ.  

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ (ɺʉ) ʂɸ 

)}( ),(,,{
ʵʕ

tMtiR
S
W , ʊ

ʕʕʕSʕSʕSʕ
tZtYtXtZtYtX ))(),(),(),(),(),((

S

¶¶¶

, ʠʟʚʝʩʪʥʳʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʬʦʨʤʝ ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ ʠ  ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ 

ʛʨʠʥʚʠʯʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ tʕ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ ʥʘ ʤʦʜʝʣʠʨʫʝʤʫʶ ʜʘʪʫ ʩʲʸʤʢʠ. ɽʩʣʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʂɸ ɼɿɿ ʧʨʠʤʝʥʷʝʪʩʷ ʛʣʦʙʘʣʴʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ 

GPS/ɻʃʆʅɸʉʉ, ʪʦ ʚ ʩʦʩʪʘʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʤʦʜʝʣʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʤʥʦʞʝʩʪʚʦ  ʟʥʘʯʝʥʠʡ ʜʘʣʴʥʦʩʪʠ 

Ὀ ὸ   ʦʪ ʛʥʝʟʜʘ ʘʥʪʝʥʥʳ GPS ʥʘ ʙʦʨʪʫ ʂɸ ʜʦ ʚʠʜʠʤʳʭ ʚ ʦʧʦʨʥʳʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ th ʩʲʸʤʢʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ Ὦ ρȟ*. 

2. ʈʘʩʯʸʪ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ (ʈɺʉ) ʂɸ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯ-

ʥʦʡ ʘʧʧʘʨʘʪʫʨʳ t0. ɺ ʵʪʦʤ ʤʦʜʫʣʝ ʧʦ ʟʥʘʯʝʥʠʷʤ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʠʩ-

ʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʢʣʘʜʢʘ ʪʨʘʩʩʳ ʂɸ ʯʝʨʝʟ ʪʝʩʪʦʚʳʡ ʫʯʘʩʪʦʢ 

ʤʝʩʪʥʦʩʪʠ ʠ ʥʘʭʦʜʷʪʩʷ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ɺʉ ʂɸ)}( ),(,,{
00

tMtiR
S
W ʠ 

)(),(),(),(),(),(
000000S
tZtYtXtZtYtX

SSS

¶¶¶

 ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘ-

ʪʫʨʳ t0, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʜʩʧʫʪʥʠʢʦʚʘʷ ʪʦʯʢʘ ʂɸ ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʢʦʡ ʥʘ 

ʪʝʩʪʦʚʦʤ ʫʯʘʩʪʢʝ. 

3. ɿʘʜʘʥʠʝ ʨʝʞʠʤʘ ʩʲʸʤʢʠ (ɿʈʉ). ɺ ʤʦʜʫʣʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʙʦʨ ʪʘ - 

ʢʠʭ ʟʥʘʯʝʥʠʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ ʠʩʭʦʜ - 

ʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʣʘʥʠʨʫʝʤʦʤʫ ʨʝʞʠʤʫ ʩʲʸʤʢʠ (ʩʤ. ʧ.3.1), ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ ʧʝʨʝʩʯʸʪ ʚ ʛʨʠʥʚʠʯʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʎʄʈ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʟʘʜʘʶʪʩʷ:  

ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ - ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

 ὄ ȟὒ ȟὌ , ὄ꞊ȟὒ꞊ȟὌ꞊  ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʩʣʝʜʘ ʎʃɺ ʧʦ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ;  

ʚ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ - ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

 ὄ ȟὒ ȟὌ  ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʘ 
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 ʎʃɺ ʧʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ;  

ʚ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ - ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ  

ὄ ȟὒ ȟὌ  ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʘ ʎʃɺ ʧʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

4. ɻʣʦʙʘʣʴʥʘʷ ʎʄʈ (ɻʎʄʈ).  ɺ ʤʦʜʫʣʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ᴚḊ 

ὄȟὒ  O Ὄ  ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʸʪ ʧʨʝʚʳʰʝʥʠʡ ʪʦʯʝʢ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ 

ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ. 

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ (ʇɿ) ʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ (ʃʕɺʆ). ʇʦ ʥʘʡʜʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ɺʉ ʂɸ ʥʘ ʤʦʤʝʥʪ 

t0 ʚ ʵʪʦʤ ʤʦʜʫʣʝ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʸʪ ʇɿ ʛʨʠʥʚʠʯʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 

 ̉̒ ̋̏̑̏̒̓̆̊ ̠̅̃̉̇̆̎̉ ̠  ̱ὢ ὸ ȟὣὸȟὤ ὸȟὢ ὸȟὣὸȟὤ ὸ .  

6. ɺʳʯʠʩʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ɺ ʵʪʦʤ 

ʤʦʜʫʣʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʝʜʫʶʱʠʭ ʫʛʣʦʚʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ (ʋʇʉ): ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ )(
0

ta , )( 0tb , )(t
0

c

ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʉʇʃ Á ὸ ÉȟÊ ρȟςȟσ, ʘʟʠʤʫʪʘ 

ʪʨʘʩʩʳ ʂɸ ᴠ˟, ʘʟʠʤʫʪʘ ʩʲʸʤʢʠ ᴠ̒, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ )(),(),( 0z00 ttt yx www . 

7. ɼʝʪʘʣʴʥʘʷ ʎʄʈ (ɼʎʄʈ).  ɺ ʤʦʜʫʣʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ᴚᶻȡO

ὄᶻȟὒᶻ ᴼ Ὄᶻ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʸʪʘ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʚ ʟʘʜʘʥʥʦʡ ʢʘʨʪʦʛʨʘ-

ʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ. 

8. ʌʦʨʤʠʨʦʚʘʥʠʝ ʇɿ ʫʛʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

(ʋʕɺʆ). ʇʨʦʠʟʚʦʜʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ { })(t),(t),t(
hhh

cba  ʆɿ ʜʣʷ 

ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. 

9. ʌʦʨʤʠʨʦʚʘʥʠʝ ʇɿ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ (ʋʉʂ) ʜʚʠʞʝʥʠʷ ʂɸ ʥʘ ʠʥʪʝʨ-

ʚʘʣʝ ʩʲʸʤʢʠ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ‫ ὸȟ‫ ὸȟ‫ ὸ  

ʆɿ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ (ʋʉʂ) ʜʚʠʞʝʥʠʷ ʂɸ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. 

10.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʇɿ ʋʕɺʆ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ 

 Á ὸ  ʇɿ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ὃὸ  ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʉʇʃ ʥʘ ʠʥ-

ʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. 

ρρρτ. ʈʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ (ʈʂʇ) ʜʣʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝ 

ʣʝʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ɺʳʧʦʣʥʷʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʇɿ ʟʥʘʯʝʥʠʡ ʕɺʆ ʠ ʨʘʩʯʸʪ 
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 ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʜʣʷ ʟʘʤʝʱʘʶʱʠʭ ʠʭ ʤʦʜʝʣʝʡ. 

15. ʈʘʩʯʸʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʠʝ ʛʨʘ-

ʬʠʢʦʚ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ, ʪʨʘʩʩʳ ʂɸ ʠ ʩʣʝʜʘ 

ʎʃɺ. ɺ ʵʪʦʤ ʤʦʜʫʣʝ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʩʜʚʠʛʘ ʠ ʩʤʘʟʘ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, 

ʟʥʘʯʝʥʠʷ ʉʂʆ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʠ ʛʨʠʥʚʠʯʩʢʠʭ ʢʦʦʨ-

ʜʠʥʘʪ ʟʘʜʘʥʥʳʭ ʪʦʯʝʢ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʛʨʘʬʠʢʦʚ: 

ʘ) ʇɿ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ; 

ʙ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ; 

ʚ) ʛʨʘʥʠʮ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ. 

 ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʂ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʨʝʜʘ Code Gear RAD Studio, Delphi 

2007, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Object Pascal. ɼʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝ-

ʯʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʢʦʤʧʴʶʪʝʨ ʪʠʧʘ IBM PC Pentium IV ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ Windows XP ʠ ʚʳʰʝ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʦʪ 512 ʄʙ. 

4.4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ 

ʤʦʜʝʣʝʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 

ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʢʠʥʝʤʘʪʠʢʠ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʚʝʣʠʯʠʥʦʡ ʜʠʘʧʘʟʦʥʘ ʠ ʩʢʦʨʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʠʭ ʟʥʘʯʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʨʘʢʫʨʩʘ ʠ ʘʟʠʤʫʪʘ ʩʲʸʤʢʠ, ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʩ ʫʯʸʪʦʤ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʘ-

ʢʦʡ ʩʪʝʧʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ ʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʷ ʠʭ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʚʦʠʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʤ ʇʂ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶ-

ʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʚ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ (ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ, 

ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ, ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ), ʧʨʠʯʸʤ ʚ ʢʘʞʜʦʤ ʠʟ ʨʝʞʠ-

ʤʦʚ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʩʲʸʤʢʠ 40 ʩʝʢʫʥʜ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚʘʨʴʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ: 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ ʧʦ ʫʛʣʘʤ ʪʘʥʛʘʞʘ (ʦʪ 0Ј ʜʦ 25Ј), ʢʨʝʥʘ (ʦʪ 0Ј ʜʦ 

25Ј) ʠ ʨʳʩʢʘʥʠʷ (ʦʪ 0Ј ʜʦ 36Ј) ʂɸ ï ʚʩʝʛʦ 55 ʢʦʤʙʠʥʘʮʠʡ; 
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ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ - ʦʪ ʧʝʨʚʦʡ ʜʦ ʯʝʪʚʸʨʪʦʡ.  

ʇʨʠ ʵʪʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 660 ʚʘʨʠʘʥʪʦʚ ʢʦʤʙʠʥʘʮʠʡ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʥʘʧʨʠʤʝʨ, ʨʝʞʠʤ ʩʲʸʤʢʠ 1; ‌ υЈȟ‍ ρπЈȟ… ρυЈȠ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ 2) ʨʘʩ-

ʩʯʠʪʳʚʘʣʠʩʴ ʛʨʘʬʠʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ, ʨʘʟʥʠʮʳ 

ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠʥʦʤʦʚ, 

ʛʨʘʬʠʢʠ ʪʨʘʩʩ ʂɸ ʠ ʩʣʝʜʘ ʎʃɺ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ, ʛʨʘ-

ʬʠʢʠ ʧʨʦʬʠʣʝʡ ʵʪʠʭ ʪʨʘʩʩ, ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ ʮʝʣʝʚʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, ʉʂʆ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠ ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʜʘʥʥʳʭ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʪʜʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʜʝʚʷʪʠ ʢʦʤʙʠʥʘʮʠʡ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʧʨʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʘ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʣʶʙʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʩʤʠ-

ʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʚʥʘʯʘʣʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʢʠ ʣʠʥʝʡ-

ʥʳʭ ʕɺʆ, ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʬʠʢʩʠʨʦʚʘʥʳ, ʘ ʚʘʨʴʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʦ ʩʪʝʧʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ, ʢʦʪʦʨʘʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʤʝʥʷʣʘʩʴ ʦʪ ʧʝʨʚʦʡ ʜʦ ʯʝʪʚʸʨʪʦʡ.  

4.4.1. ʆʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʢʠ ʠ ʦʮʝʥʢʘ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʤʘʪʠʢʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

(ʩʤ. ʤʦʜʫʣʠ 1,2 ʇʂ) ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ (ʪʘʙʣʠʮʘ 4.2) ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʪʫʧʘʪʝʣʴ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʦ ʢʦʪʦʨʳʤ 

(ʩʤ. ʤʦʜʫʣʠ 3 ʠ 5 ʇʂ) ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ (ʩʤ. ʨʠ-

ʩʫʥʢʠ 3.4 ï 3.5), ʘ ʪʘʢʞʝ ʥʘʡʜʝʥʳ ʜʠʘʧʘʟʦʥʳ ʠ ʩʢʦʨʦʩʪʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʥʘ ʠʥʪʝʨ-

ʚʘʣʝ ʩʲʸʤʢʠ. ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ ʧʝʨʚʦʡ ʜʦ ʯʝʪʚʸʨʪʦʡ 

ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʚʳʯʠʩʣʷʣʠʩʴ ʢʚʘʜʨʘʪʳ ʨʘʟʥʠʮ ʤʝʞʜʫ ʧʦʣʠʥʦʤʠʘʣʴʥʳʤʠ 

ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ.  
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  ʊʘʙʣʠʮʘ 4.2 - ʇʘʨʘʤʝʪʨʳ ʦʨʙʠʪʳ ʂɸ ʠ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʲʸʤʢʠ 

ʕʣʝʤʝʥʪʳ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ 

ɼʣʠʥʘ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʂɸ, |RS|, ʤ 6 853 137,0 

ʅʘʢʣʦʥʝʥʠʝ ʦʨʙʠʪʳ ʂɸ, i, ʛʨʘʜ 97,28 

ɼʦʣʛʦʪʘ ʚʦʩʭʦʜʷʱʝʛʦ ʫʟʣʘ,W, ʛʨʘʜ 97,398 

ʉʨʝʜʥʝʝ ʜʚʠʞʝʥʠʝ ʂɸ, 
Cʈ

n , ʛʨʘʜ/ʩ 0,063761 

ʉʨʝʜʥʷʷ ʘʥʦʤʘʣʠʷ, )( 0ʩʨtM , ʛʨʘʜ 51,39 

ʄʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ ʚʢʣʶʯʝʥʠʷ t0 6h 21m 32,11121s 

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ 

XS(t0), ʤ 3412325,7 

YS(t0), ʤ 2666001,4 

ZS(t0), ʤ 5311681,0 

S (t0), ʤ/ʩ -3372,9 

S(t0), ʤ/ʩ -4576,1 

ŧS(t0), ʤ/ʩ 4721,0 

 ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ 

ʩʦʣʥʝʯʥʦ-ʩʠʥʭʨʦʥʥʦʡ ʦʨʙʠʪʳ ʂɸ ɼɿɿ ʜʠʘʧʘʟʦʥʳ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷ-

ʶʱʠʭ ʢʦʦʨʜʠʥʘʪ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ 40 ʩʝʢʫʥʜ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 140 ʜʦ 180 ʢʤ, ʘ 

ʩʢʦʨʦʩʪʝʡ - ʦʪ 130 ʜʦ 260 ʤ/ʩ, ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 5% ʦʪ ʠʭ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʣʷ ʢʘ-

ʯʝʩʪʚʝʥʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʣʠʥʦʤʳ ʥʝ ʚʳʰʝ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ.  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʨʦʮʝʜʫʨʳ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ʠ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʦ-

ʣʠʥʦʤʠʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. 

ʅʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʠʮ ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ ʦʪ 

ʧʝʨʚʦʡ ʜʦ ʯʝʪʚʸʨʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ ʦʜʥʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ʥʘ 

ʨʠʩʫʥʢʘʭ 4.2, ʘ, ʙ, ʚ ï 4.3, ʘ, ʙ, ʚ ʠ ʚ ʪʘʙʣʠʮʝ 4.3.  
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ʘ) 
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                                                                ʚ) 

ʈʠʩʫʥʦʢ 4.2 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʦʦʨʜʠʥʘʪ ʂɸ  

ʧʦ ʦʩʠ X ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ: 
ʘ) 1 τ; ʙ) 2 4; ʚ) 3 4 

 

                                                         ʘ) 
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                                                                ʙ) 

   

                                                              ʚ) 

ʈʠʩʫʥʦʢ 4.3 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ʧʦ 

ʦʩʠ X ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ: 
ʘ) 1τ; ʙ) 24; ʚ) 34 
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ʊʘʙʣʠʮʘ 4.3 - ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʂɸ 

ʆʰʠʙʢʠ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʤ 

ʉʪʝʧʝʥʴ ʧʦʣʠʥʦʤʘ ɼʦʧʫʩʪʠʤʳʝ  

ʦʰʠʙʢʠ, ʤ 

1 2 3 

„ᶻὢ, ʤ 17.7 0.40 0.002 0,6 

„ᶻὣ, ʤ 15.5 0.51 0,006 0,6 

„ᶻὤ, ʤ 9.2 0.58 0.002 0,6 

„ᶻὢ, ʤ/ʩ 0.011 0,0007 1.0 Ͻρπ 0,002 

„ᶻὣ, ʤ/ʩ 0.019 0,00035 2.2 Ͻρπ 0,002 

„ᶻὤ , ʤ/ʩ 0.017 0,00085 1.7 Ͻρπ 0,002 

 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 4.2-4.3 ʛʨʘʬʠʢʦʚ ʠ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 

4.3 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʤʧʣʠʪʫʜʳ ʨʘʟʥʠʮ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʟʥʘʯʝ-

ʥʠʡ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ʫʤʝʥʴʰʘʶʪʩʷ ʥʘ ʜʚʘ-ʪʨʠ ʧʦʨʷʜʢʘ ʩ ʢʘʞʜʳʤ ʧʝʨʝ-

ʭʦʜʦʤ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʘ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʘʷ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʭʫʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʨʦʚʥʷ ʜʦʧʫʩʪʠʤʳʭ ʦʰʠʙʦʢ, ʘ ʪʨʝʪʴʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʣʫʯʰʝ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦ-

ʣʷʶʪ ʩʯʠʪʘʪʴ ʦʧʪʠʤʘʣʴʥʦʡ ʚʪʦʨʫʶ ʩʪʝʧʝʥʴ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʙʤʝʪʨʦʚʳʡ 

ʫʨʦʚʝʥʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʛʨʠʥʚʠʯʩʢʠʝ ʢʦ-

ʦʨʜʠʥʘʪʳ ʂɸ XS(t), YS(t), ZS(t) ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʣʠʥʝʡʥʳʝ ʕɺʆ ʩʪʨʦʢ Ὧὸ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ, ʘ ʧʘʨʘʤʝʪʨʳ  ὋS (t), ὑS(t), ŧS(t) 

ʦʧʠʩʳʚʘʶʪ ʩʢʦʨʦʩʪʠ ʠʭ ʠʟʤʝʥʝʥʠʷ, ʢ ʣʠʥʝʡʥʳʤ ʕɺʆ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʙʫʜʝʤ 

ʦʪʥʦʩʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠʥʦʤʦʚ 

 ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ȟ                                  (4.23) 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʷʭ (3.15) ʟʘʢʦʥʳ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ 

ʢʦʦʨʜʠʥʘʪ ʂɸ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠ-

ʥʦʤʦʚ 

‚ ȟ‚ ȟ‚ ȟ‚ ‚ ȟ‚ ȟ‚ ȟ‚ ȟ‚ ,                                     (4.24) 



175 

 

 

 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʷʭ (3.16) ʟʘʢʦʥʳ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ 

ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʊʦʛʜʘ ʩ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ 

ʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʷʭ ʣʠʥʝʡʥʳʭ ʕɺʆ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʧʦʩʣʝʜʥʠʝ ʙʫʜʫʪ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʠʡ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ: 

ὢᶻὸ

ὣᶻὸ

ὤᶻὸ

‚

‚

‚

‚

‚

‚

Ͻὸ

‚

‚

‚

Ͻὸ.                                     (4.25) 

ὢ
ᶻ
ὸ

ὣ
ᶻ
ὸ

ὤ
ᶻ
ὸ

‚

‚

‚

‚

‚

‚

Ͻὸ

‚

‚

‚

Ͻὸ.                                    (4.26) 

4.4.2 ʆʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʢʠ ʫʛʣʦʚʳʭ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʠʥʝʤʘʪʠʢʠ ʫʛʣʦʚʳʭ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ ʠ ʦʮʝʥʢʠ ʝʸ ʚʣʠʷʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʠʭ 

ʤʦʜʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ ʚʥʘʯʘʣʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʫʛʣʦʚʳʝ ʕɺʆ ʩʪʨʦʢ 

ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʛʣʳ ʪʘʥʛʘʞʘ ɻὸ , ʢʨʝʥʘ ɼὸ  ʠ ʨʳʩʢʘ-

ʥʠʔ̫ὸ  ʂɸ; ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ‫ ὸȟ‫ ὸȟ‫ ὸ  ʜʚʠʞʝʥʠʷ ʂɸ ʚ ʠʥʝʨʮʠ-

ʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʵʣʝʤʝʥʪʳ Á ὸÉȟÊ ρȟςȟσ  ʤʘʪʨʠʮʳ !Ô  

ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ, ʦʧʠʩʳʚʘʶʱʠʝ ʦʨʠʝʥʪʘʮʠʶ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ   ʌʇ 

ʆʕʉʉ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʞʠʤʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ. 

ɸʟʠʤʫʪ ʪʨʘʩʩʳ ʂɸ: ɸʊ =3510 (ʦʪʢʣʦʥʝʥʠʝ 9 ʛʨʘʜʫʩʦʚ ʥʘ ʟʘʧʘʜ ʦʪ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʥʘ ʩʝʚʝʨ; ʥʘʯʘʣʴʥʘʷ ʪʦʯʢʘ ʪʨʘʩʩʳ ʂɸ: B=510; L=380; ʧʝʨʝʧʘʜ ʚʳʩʦʪ ʪʦʯʝʢ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ: ʧʦ ʪʨʘʩʩʝ ʂɸ: 145-245; ʧʦ ʪʨʘʝʢʪʦʨʠʠ 

ʩʣʝʜʘ ʎʃɺ: 115 - 250 ʤ; ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʘ ʩʲʸʤʢʠ: 40 ʩʝʢʫʥʜ; ʠʥʪʝʨʚʘʣ 

t(h1) ït (h0) = t(h2) - t(h1) = ét(Ὤ꞊  ï  t Ὤ꞊  ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

ʧʦ ʦʨʙʠʪʝ ʂɸ: 1 ʩʝʢʫʥʜʘ. 

ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʦʙʲʸʤʦʤ ʨʘʙʦʪʳ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʨʘʩ- 
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ʩʤʦʪʨʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʦʣʴʢʦ ʜʝʚʷʪʠ ʢʦʤʙʠʥʘʮʠʡ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤ- 

ʢʠ ʚ ʨʘʤʢʘʭ ʪʨʸʭ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʨʝʞʠʤʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ. 

ɺʘʨʠʘʥʪʳ ʨʝʞʠʤʘ ʩʲʸʤʢʠ: 

1 ï ʙʝʟ ʚʳʥʦʩʘ ʃɺ (Ŭ = 0, ɓ = 0) ʩ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʦʡ ʤʘʨʰʨʫʪʘ B=51Ј; L=38Ј  

ʧʨʠ ʫʛʣʘʭ ʨʳʩʢʘʥʠʷ ʂɸ ʔ = 0Ј , 22Ј, 34Ј;  

2 ï ʩ ʚʳʥʦʩʦʤ ʃɺ ʧʦ ʫʛʣʫ ʢʨʝʥʘ ʂɸ (ʫʛʦʣ ɓ = 10Ј, Ŭ = 0)  ʧʨʠ ʫʛʣʘʭ ʨʳʩʢʘʥʠʷ 

ʂɸ  ʔ = 2Ј,22Ј, 34Ј;  

3 - ʩ ʚʳʥʦʩʦʤ ʃɺ ʧʦ ʫʛʣʫ ʪʘʥʛʘʞʘ ʂɸ (ʫʛʦʣ Ŭ= 10Ј, ɓ = 0) ʧʨʠ ʫʛʣʘʭ ʨʳʩʢʘ-

ʥʠʷ ʂɸ ʔ = 2Ј,22Јστ0. 

ɺʘʨʠʘʥʪ ʩʲʸʤʢʠ 1. ‌ὸ ‍ὸ π. ʅʘ ʨʠʩʫʥʢʘʭ 4.4, ʘ, ʙ, ʚ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʪʨʘʩʩʳ ʩʣʝʜʘ ʎʃɺ, ʘ ʥʘ ʨʠʩʫʥʢʘʭ 4.5, ʘ, ʙ, ʚ - 4.7, ʘ, ʙ, ʚ - ʢʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚ 

ʦʨʠʝʥʪʘʮʠʠ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ʠ ʵʣʝʤʝʥʪʦʚ 

ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ɸ(t) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʥʦʩʘ 

ʃɺ ʠ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ   ʔ ς0; 220;στ0.  

                                       

                                                                      

 

́                                                                                       ̂         



177 

 

 

 

 

ʚ) 

ʈʠʩʫʥʦʢ 4.4 - ʊʨʘʩʩʳ ʂɸ ʠ ʩʣʝʜʘ ʎʃɺ ʧʨʠ ♪ ♫ : 
ʘ- ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130, ʫʛʦʣ ʔ 220;  

ʚ- ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 

 

      

                                                        ʘ) 
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                                                                            ʙ) 

 

ʚ) 

ʈʠʩʫʥʦʢ 4.5 - ʂʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʧʨʠ ♪ ♫ : 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130; ʫʛʦʣ ʔ 220; 

ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 
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                                                         ʘ) 

 

                       

                                                                     

                                                         ʙ)                                                                                                                                      
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ʚ) 

ʈʠʩʫʥʦʢ 4.6 - ʂʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ʧʨʠ ♪ ȟ♫ : 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130, ʫʛʦʣ ʔ 220;  

ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 

 

                                                        ʘ) 
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                                                         ʙ) 

 

 

                                                          ʚ) 

ʈʠʩʫʥʦʢ 4.7 - ʂʠʥʝʤʘʪʠʢʘ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ A(t) ʧʨʠ ♪ ȟ♫ : 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130; ʫʛʦʣ ʔ 220;  

ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 
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ɺʘʨʠʘʥʪ ʩʲʸʤʢʠ 2. ʅʘ ʨʠʩʫʥʢʘʭ 4.8, ʘ, ʙ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʘʩʩʳ ʂɸ ʠ ʪʨʘ-

ʝʢʪʦʨʠʠ ʩʣʝʜʘ ʎʃɺ, ʘ ʥʘ ʨʠʩʫʥʢʘʭ 4.9, ʘ, ʙ, ʚ - 4.11, ʘ, ʙ, ʚ ï ʢʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚ 

ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ʠ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʡ 

ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ɸ(t) ʧʨʠ ʚʳʥʦʩʝ ʃɺ ʧʦ ʢʨʝʥʫ ʥʘ 10Ј ʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ 

                                                         ʘ) 

 

 

                ʙ) 
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                                                                         ʚ) 

ʈʠʩʫʥʦʢ 4.8 - ʊʨʘʩʩʳ ʂɸ ʠ ʩʣʝʜʘ ʎʃɺ ʧʨʠ ♪ ȟ♫ Ј: 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130;  

ʫʛʦʣ ʔ 220; ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 

 

                                                         ʘ)   
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                                                           ʙ) 

 

                                                              ʚ) 

ʈʠʩʫʥʦʢ 4.9 - ʂʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʧʨʠ ♪ ȟ♫ Ј: 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130;  

ʫʛʦʣ ʔ 220; ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 
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                                                                              ʘ) 

 

                                                               ʙ) 
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ʚ) 

ʈʠʩʫʥʦʢ 4.10 - ʂʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ʧʨʠ ♪ ȟ♫ Ј: 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130;  

ʫʛʦʣ ʔ 220; ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 

 

 

                                                         ʘ) 
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                                                             ʙ) 

 

                                                              ʚ) 

ʈʠʩʫʥʦʢ 4.11 - ʂʠʥʝʤʘʪʠʢʘ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ A(t) ʧʨʠ ♪ ȟ♫ Ј: 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130; ʫʛʦʣ ʔ 220;  

ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 
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ɺʘʨʠʘʥʪ ʩʲʸʤʢʠ 3. ʅʘ ʨʠʩʫʥʢʘʭ 4.12, ʘ, ʙ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʘʩʩʳ ʂɸ ʠ 

ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʘ ʎʃɺ, ʘ ʥʘ ʨʠʩʫʥʢʘʭ 4.13, ʘ, ʙ, ʚ - 4.15, ʘ, ʙ, ʚ ï ʢʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚ 

ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ʠ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʡ 

ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ɸ(t) ʧʨʠ ʚʳʥʦʩʝ ʃɺ ʧʦ ʫʛʣʫ ʪʘʥʛʘʞʘ 

ʥʘ 10Ј ʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ. 

 

ʘ) 

    

                                                            ʙ) 
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                                                               ʚ) 

ʈʠʩʫʥʦʢ 4.12 - ʊʨʘʩʩʳ ʂɸ ʠ ʩʣʝʜʘ ʎʃɺ ʧʨʠ ♪ Јȟ♫ : 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130; 

ʫʛʦʣ ʔ 220; ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 

 

 

                                                         ʘ) 
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                                                             ʙ) 

 

                                                          ʚ) 

ʈʠʩʫʥʦʢ 4.13 - ʂʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʧʨʠ ♪ Јȟ♫ : 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130;  

ʫʛʦʣ ʔ 220; ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 
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                                                            ʘ) 

 

                                                           ʙ) 



192 

 

 

 

 

                                                          ʚ) 

ʈʠʩʫʥʦʢ 4.14 - ʂʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ʧʨʠ ♪ Јȟ♫ : 
ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130; ʫʛʦʣ ʔ 220; 

ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 

 

 

                                                         ʘ) 
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                                                            ʙ) 

 

                                                          ʚ) 

ʈʠʩʫʥʦʢ 4.15 - ʂʠʥʝʤʘʪʠʢʘ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ A(t) ʧʨʠ ♪ Јȟ♫ : 

ʘ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 3490, ʫʛʦʣ ʔ ς0; ʙ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 130; ʫʛʦʣ 

ʔ 220; ʚ - ʘʟʠʤʫʪ ʩʲʸʤʢʠ Aʉ = 250, ʫʛʦʣ ʔ στ0 
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ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 4.4-4.15 ʛʨʘʬʠʢʦʚ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʢʠ-

ʥʝʤʘʪʠʢʫ ʫʛʣʦʚʳʭ ʕɺʆ ʚ ʪʨʸʭ ʚʘʨʠʘʥʪʘʭ ʨʝʘʣʠʟʘʮʠʠ ʨʝʞʠʤʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ 

ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ, ʠ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʚʝʣʠʯʠʥʝ ʜʠʘʧʘʟʦʥʦʚ ʠʟ-

ʤʝʥʝʥʠʡ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ, ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ʠ ʵʣʝʤʝʥ-

ʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ (ʪʘʙʣʠʮʘ 4.4), ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʢʫʨʩʘ ʠ ʘʟʠʤʫʪʘ ʩʲʸʤʢʠ ʥʘ ʭʘʨʘʢʪʝʨ ʪʨʘʝʢ-

ʪʦʨʠʠ ʩʣʝʜʘ ʎʃɺ ʠ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ.                                                                                                                                                      

ʊʘʙʣʠʮʘ 4.4 - ʂʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚʳʭ ʕɺʆ ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ  

ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 

ɺʘʨʠʘʥʪ 

ʨʝʞʠʤʘ 

ʩʲʸʤʢʠ 

ˍ̒, 

ʛʨʘʜ 

 

ȿЎ‌|, 

ʛʨʘʜ 

ȿЎ‍ȿ, 

ʛʨʘʜ 

 

ȿЎ,‫ȿ 

ʨʘʜ/ʩ 

ȿЎ,‫ȿ

ʨʘʜ/ʩ 

ȿЎ,‫ȿ 

ʨʘʜ/ʩ 

ȿЎÁȿ, ȿЎÁȿ,

 ȿЎÁȿ,ʨʘʜ 

 

Ŭ = 0, ɓ = 0; ʔ = 0Ј, 22Јȟστ0 

1 349 2,5 1,1 0,005 0,02 0,002 0 

2 13 1 11,5 0,025 0,035 0,4 πȟπφπȟρ 

3 25 1,5 17,5 0,05 0,04 0,45 πȟπχπȟρυ 

Ŭ = 0, ɓ = 10Ј;  ʔ = 0Ј, 22Јȟστ0 

1 11 2 3,5 0,2  0 0,1 πȟπυπȟρυ 

2 16 2 9 0,25 0,01 0,35 πȟπχπȟρφ 

3 19 1 16 0,25 0,01 0,55 πȟπχπȟρχ 

Ŭ = 10Ј, ɓ = 0Ј;  ʔ = 0Ј, 22Јȟστ0 

1 0,5 3,5 0 0 0 0 0 

2 0 0 15,0 0 0 0 πȟπρπȟρυ 

3 2,0 4,0 20,0 0 0 0 πȟπςπȟρχ 

 

ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʨʝʘʣʠʟʘʮʠʠ ʨʝʞʠʤʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʯʘʣʴʥʦʛʦ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ ʩʣʝʜ ʎʃɺ ʥʝʤʥʦʛʦ ʠʩʢʨʠʚʣʷʝʪʩʷ ʥʘ 

ʢʦʥʝʯʥʦʤ ʫʯʘʩʪʢʝ (ʩʤ. ʨʠʩʫʥʦʢ 4.4, ʙ, ʚ). ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠʟ 

ʥʘʯʘʣʴʥʦʡ ʚ ʧʣʘʥʠʨʫʝʤʫʶ ʠ ʠʟ ʥʘʯʘʣʴʥʦʡ ʚ ʨʝʘʣʴʥʫʶ ʪʦʯʢʫ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ 
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ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʫʛʣʘ 

ʨʳʩʢʘʥʠʷ ʂɸ ʦʢʘʟʳʚʘʝʪ ʥʘ ʫʛʦʣ ʢʨʝʥʘ ʂɸ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʧʨʠ 25 ʛʨʘʜʫʩʘʭ 

ʦʪʢʣʦʥʝʥʠʷ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʥʘ ʟʘʧʘʜ ʦʪ ʪʨʘʩʩʳ ʂɸ ʜʦʩʪʠʛʘʝʪ 17,5 ʛʨʘʜʫʩʦʚ.ʇʨʠ 

ʵʪʦʤ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ‫  ʠ ‫  ʂɸ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʘʟʠ-

ʤʫʪʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʛʨʘʜʫʩʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʪʳʩʷʯʥʳʭ ʜʦ ʩʦʪʳʭ ʠ ʜʝ-

ʩʷʪʳʭ ʜʦʣʝʡ Ј/ʩʝʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟʤʝʥʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ‫  ʜʦʩʪʘʪʦʯʥʦ 

ʤʘʣʦ, ʭʦʪʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʝʸ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʡ ʫʛʣʘ ʪʘʥʛʘʞʘ ʂɸ ʧʣʘʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘ-

ʜʫʩʦʚ, ʘ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʉʇʃ ʤʝʥʷʶʪʩʷ ʥʝ ʩʫʱʝ-

ʩʪʚʝʥʥʦ.  

ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʨʝʘʣʠʟʘʮʠʠ ʨʝʞʠʤʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 

ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʚʳʥʦʩʝ ʎʃɺ ʧʦ ʫʛʣʫ ʢʨʝʥʘ ʂɸ ʚ 10Ј ʫʞʝ ʧʨʠ ʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ 

ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ ʩʣʝʜ ʎʃɺ ʟʥʘʯʠʪʝʣʴʥʦ ʠʩʢʨʠʚʣʷʝʪʩʷ ʚʣʝʚʦ (ʥʘ ʟʘʧʘʜ) ʦʪ 

ʪʨʘʩʩʳ ʂɸ, ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.8, ʘ). 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠʟ ʥʘʯʘʣʴʥʦʡ ʚ ʧʣʘʥʠʨʫʝʤʫʶ ʠ ʚ ʨʝʘʣʴʥʫʶ ʪʦʯʢʫ 

ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʛʨʘʜʫʩʦʚ. ʇʨʠ ʵʪʦʤ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʥʘʯʘʣʴʥʦʛʦ ʘʟʠʤʫʪʘ ʩʲʸʤʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.8, ʙ, ʚ) ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ 

ʤʘʨʰʨʫʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʩʩʳ ʂɸ ʧʣʘʚʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚʧʨʘʚʦ (ʚ ʩʪʦʨʦʥʫ ʚʦ-

ʩʪʦʢʘ), ʩʥʘʯʘʣʘ ʚʳʨʘʚʥʠʚʘʷʩʴ ʠ ʢʦʤʧʝʥʩʠʨʫʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʟʘ-

ʪʝʤ ʚʩʸ ʙʦʣʴʰʝ ʧʨʠʥʠʤʘʷ ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ (ʨʠʩʫʥʦʢ 4.16).  

ʊʨʘʩʩʘ ʂɸ

ʎʃɺ

 

ʈʠʩʫʥʦʢ 4.16 - ɼʠʥʘʤʠʢʘ ʜʝʬʦʨʤʘʮʠʠ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʘ ʎʃɺ 

ɺʣʠʷʥʠʝ ʟʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʜʠʘʧʘʟʦʥ 
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ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚ ʪʘʥʛʘʞʘ ʠ ʢʨʝʥʘ ʂɸ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ‫ , ‫  ʂɸ ʥʦʩʠʪ ʪʘʢʦʡ 

ʞʝ ʭʘʨʘʢʪʝʨ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʚʘʨʠʘʥʪʝ ʩʲʸʤʢʠ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʦ (ʚ ʜʝ-

ʩʷʪʢʠ ʠ ʩʦʪʥʠ ʨʘʟ) ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʝʡ -ʕʣʝʤʝʥʪʳ ʤʘʪ  .‫

ʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʉʇʃ ʤʝʥʷʶʪʩʷ ʧʣʘʚʥʦ ʠ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ.  

ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ʨʝʘʣʠʟʘʮʠʠ ʨʝʞʠʤʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 

ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʃɺ ʧʦ ʫʛʣʫ ʪʘʥʛʘʞʘ ʥʘ 10 ʛʨʘʜʫʩʦʚ ʚʧʝʨʸʜ ʧʦ 

ʪʨʘʩʩʝ ʂɸ ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ ʪʨʘʩʩʘ ʩʣʝʜʘ ʎʃɺ 

ʧʨʦʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʘʨʘʣʣʝʣʴʥʦ ʪʨʘʩʩʝ ʂɸ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ ʥʘʯʘʣʴ-

ʥʦʛʦ ʘʟʠʤʫʪʘ ʩʲʸʤʢʠ ʪʨʘʝʢʪʦʨʠʷ ʩʣʝʜʘ ʎʃɺ ʩʣʝʛʢʘ ʠʩʢʨʠʚʣʷʝʪʩʷ ʚʧʨʘʚʦ ʥʘ ʚʦ-

ʩʪʦʢ. ɺʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʜʠʘʧʘ-

ʟʦʥʳ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚ ʪʘʥʛʘʞʘ ʠ ʢʨʝʥʘ ʂɸ ʥʦʩʠʪ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʚʘʨʠʘʥʪʝ ʩʲʸʤʢʠ ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢʦ ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʛʦ ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʝʜʳʜʫʱʝʛʦ ʚʘʨʠʘʥʪʘ ʤʠʥʠʤʘʣʴʥʦ.  

ɿʥʘʯʝʥʠʷ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʦʤ ʞʝ 

ʫʨʦʚʥʝ, ʯʪʦ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʚʘʨʠʘʥʪʝ, ʦʜʥʘʢʦ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʡ ʵʪʠʭ ʟʥʘʯʝʥʠʡ 

ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʴʰʝ. ʀʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʢʦʩʠʥʫʩʦʚ ʉʇʃ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʚʘʨʠʘʥʪʘʭ, ʥʦʩʷʪ ʧʣʘʚʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʠ ʩʘʤʠ ʟʥʘʯʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʨʳʩʢʘʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ.  

ɼʘʥʥʳʝ ʦ ʚʝʣʠʯʠʥʝ ʜʠʘʧʘʟʦʥʦʚ ʠʟʤʝʥʝʥʠʡ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ, ʠ ʨʳʩʢʘ-

ʥʠʷ ʂɸ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ ʠ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʢʠ ʫʛʣʦ-

ʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʧʠʩʘʥʠʝ ʟʘʢʦʥʦʚ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝ-

ʤʝʥʠ ʤʦʥʦʪʦʥʥʳʤʠ ʥʝʧʨʝʨʳʚʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʘʤʠ ʢʚʘʟʠʣʠʥʝʡʥʦʛʦ ʣʠʙʦ ʧʘʨʘ-

ʙʦʣʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʧʨʠʯʸʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʫʛʣʳ ʥʘʢʣʦʥʘ ʢʚʘʟʠʣʠʥʝʡʥʳʭ ʢʨʠʚʳʭ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳ, ʘ ʚʦ ʚʪʦʨʦʤ ʢʨʠʚʳʝ ʠʤʝʶʪ ʚʠʜ ʚʦʩʭʦʜʷʱʝʡ ʠʣʠ ʥʠʩʭʦʜʷʱʝʡ 

ʚʝʪʚʠ ʧʘʨʘʙʦʣʳ.  

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʣʠʟʢʠʭ ʢ ʧʣʘʥʦʚʳʤ ʨʝʞʠʤʘʤ ʩʲʸʤʢʠ 

ʚʜʦʣʴ ʪʨʘʩʩʳ ʂɸ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʣʠʥʦʤʳ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ, ʚ ʨʝʞʠ-

ʤʘʭ ʩ ʨʘʢʫʨʩʦʤ ʠ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʜʦ 10 ʛʨʘʜʫʩʦʚ - ʧʦʣʠʥʦʤʳ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʘ 
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ʚ ʩʣʫʯʘʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʲʸʤʢʠ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʃɺ ʦʪ ʥʘʜʠʨʘ ʜʦ 20 ʛʨʘʜʫʩʦʚ ʠ 

ʘʟʠʤʫʪʘʤʠ ʜʦ 30 ʛʨʘʜʫʩʦʚ ï ʧʦʣʠʥʦʤʳ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ.  

4.4.3. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ 

ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ  

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʠʥʝʤʘʪʠʢʠ ʫʛʣʦʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʚʳʚʦʜʦʚ 

ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝ-

ʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʚ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘʭ 

ʩʲʸʤʢʠ ʜʣʷ ʰʝʩʪʠ ʚʘʨʠʘʥʪʦʚ ʟʥʘʯʝʥʠʡ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʪʘʙʣʠʮʘ 4.5) ʩ ʚʘʨʴʠ-

ʨʦʚʘʥʠʝʤ ʩʪʝʧʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ ʦʪ ʧʝʨʚʦʡ ʜʦ ʪʨʝʪʴʝʡ. ʇʦʣʫ-

ʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʪʨʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʪʘʙʣʠʮʝ 4.6.  

ʊʘʙʣʠʮʘ 4.5 - ɺʘʨʠʘʥʪʳ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ 

ʈʝʞʠʤʳ 

ʩʲʸʤʢʠ 

ɺʘʨʠʘʥʪʳ 

ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ 

ʩʲʸʤʢʠ, 

ˉʂ 

ʅʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ 

ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ 

ʂɸ 

‌ȟЈ ‍ȟЈ …ȟЈ 

1  

(ʩ ʠʟʤʝʥʷʶ-

ʱʠʤʩʷ ʘʟʠ-

ʤʫʪʦʤ); 

2  

(ʩ ʧʦʩʪʦʷʥ-

ʥʳʤ ʘʟʠʤʫ-

ʪʦʤ); 

3  

(ʩ ʬʠʢʩʠʨʦ-

ʚʘʥʥʳʤ ʨʘ-

ʢʫʨʩʦʤ) 

1 

 

0 0 0 

2 

 

0 0 34 

3 

 

10 10 0 

4 

 

10 10 34 

5 

 

20 20 0 

6 

 

20 20 34 
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ʊʘʙʣʠʮʘ 4.6 - ʄʘʪʨʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ  

ʫʛʣʦʚʳʭ ʕɺʆ 

 ̄

ʂ 

 

 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

‐
„ᶻ‌ȟ‍

„̅ ̏ ‌̐ȟ‍
  ‐

„ᶻ́

„̅ ̏ Á̐
 ‐

„ᶻ‫

„̅ ̏ʖ̐
  

ʉʪʝʧʝʥʴ 

ʧʦʣʠʥʦʤʘ 

ʉʪʝʧʝʥʴ 

ʧʦʣʠʥʦʤʘ 

ʉʪʝʧʝʥʴ 

ʧʦʣʠʥʦʤʘ 

1 2 3 1 2 3 1 2 3 

ʈʝʞʠʤ ʩʲʸʤʢʠ 1 

1 ρ 0,65 0,43 ρ 0,71 

 

0,06 

 

ρ 0,77 0,47 

2 ρ 0,73 0,51 ρ 0,75 0,17 ρ 0,83 0,52 

3 ρ 0,84 0,64 ρ 0,85 0,55 ρ 0,89 0,63 

4 ρ 0,98 0,75 ρ 0,89 0,8 ρ 0,96 0,72 

5 ρ ρ 0,81 ρ ρ 0,7 ρ ρ 0,79 

6 ρ ρ 0,94 ρ ρ 1,7 ρ ρ 0,86 

ʈʝʞʠʤ ʩʲʸʤʢʠ 2 

1 ρ 0,73 0,52 ρ 1,0 0,74 ρ 0,78 0,53 

2 ρ 0,79 0,59 ρ 2,2 0,77 ρ 0,82 0,58 

3 ρ 0,84 0,63 ρ 0,9 0,85 ρ 0,86 0,71 

4 ρ 0,95 0,75 ρ 3,5 0,86 ρ 0,91 0,79 

5 ρ ρ 0,89 ρ ρ 0,93 ρ ρ 0,92 

6 ρ ρ 0,96 ρ ρ 0,97 ρ ρ 0,96 

ʈʝʞʠʤ ʩʲʸʤʢʠ 3 

1 0,2 0,1 0,06 0,23 0,04 0,02 0,29 0,15 0,04 

2 0,3 0,15 0,09 0,31 0,08 0,07 0,41 0,17 0,09 

3 0,65 0,45 0,25 0,74 0,15 0,11 0,82 0,19 0,12 

4 0,9 0,52 0,38 0,85 0,31 0,27 0,88 0,23 0,34 

5 ρ 0,73 0,42 ρ 0,47 0,35 ρ 0,31 0,48 

6 ρ 0,84 0,6 ρ 0,62 0,52 ρ 0,39 0,49 
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   ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4.6, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʥʘ-

ʯʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 

ʫʛʣʦʚʳʭ ʕɺʆ ʧʦʣʫʯʝʥʳ ʧʫʪʸʤ ʜʝʣʝʥʠʷ ʠʭ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʥʘ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘ-

ʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʘʣʴʥʳʭ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠ-

ʤʘʮʠʠ ʫʨʦʚʥʶ ʠʭ ʜʦʧʫʩʪʠʤʳʤ ʦʰʠʙʦʢ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʦ-

ʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʧʝʨ-

ʚʦʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ 4.1.  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 4.6 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʝʜʫʶʱʝʤ. ʊʝʢʫʱʠʝ ʟʥʘ-

ʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʥʝ ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʚ ʩʣʝʜʫʶʱʠʭ 

ʩʣʫʯʘʷʭ: 

 ʧʨʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ: ʪʦʣʴʢʦ ʚ ʪʨʝʪʴʝʤ ʨʝʞʠʤʝ ʧʨʠ ʨʘʢʫʨʩʝ 

ʩʲʸʤʢʠ ʜʦ 10 ʛʨʘʜʫʩʦʚ ʠ ʨʘʟʥʠʮʝ ʚ ʘʟʠʤʫʪʘʭ ʪʨʘʩʩ ʂɸ ʠ ʎʃɺ ʥʝ ʙʦʣʝʝ 30 ʛʨʘʜʫ-

ʩʦʚ;  

ʧʨʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ:  

ʚ ʧʝʨʚʦʤ ʨʝʞʠʤʝ - ʧʨʠ ʨʘʢʫʨʩʝ ʩʲʸʤʢʠ ʜʦ 10 ʛʨʘʜʫʩʦʚ ʠ ʨʘʟʥʠʮʝ ʚ ʘʟʠʤʫʪʘʭ 

ʪʨʘʩʩ ʂɸ ʠ ʎʃɺ ʥʝ ʙʦʣʝʝ 30 ʛʨʘʜʫʩʦʚ; 

ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ - ʧʨʠ ʨʘʢʫʨʩʝ ʩʲʸʤʢʠ ʜʦ 15 ʛʨʘʜʫʩʦʚ ʠ ʨʘʟʥʠʮʝ ʚ ʘʟʠʤʫ-

ʪʘʭ ʪʨʘʩʩ ʂɸ ʠ ʎʃɺ ʥʝ ʙʦʣʝʝ 30 ʛʨʘʜʫʩʦʚ; 

ʚ ʪʨʝʪʴʝʤ ʨʝʞʠʤʝ - ʧʨʠ ʨʘʢʫʨʩʝ ʩʲʸʤʢʠ ʦʪ 10 ʜʦ 25 ʛʨʘʜʫʩʦʚ ʠ ʨʘʟʥʠʮʝ ʚ 

ʘʟʠʤʫʪʘʭ ʪʨʘʩʩ ʂɸ ʠ ʎʃɺ ʥʝ ʙʦʣʝʝ 30 ʛʨʘʜʫʩʦʚ. 

ʧʨʠ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ:  

ʚ ʧʝʨʚʦʤ ʨʝʞʠʤʝ - ʧʨʠ ʨʘʢʫʨʩʝ ʩʲʸʤʢʠ ʦʪ 10 ʜʦ 20 ʛʨʘʜʫʩʦʚ ʠ ʨʘʟʥʠʮʝ ʚ 

ʘʟʠʤʫʪʘʭ ʪʨʘʩʩ ʂɸ ʠ ʎʃɺ ʥʝ ʙʦʣʝʝ 30 ʛʨʘʜʫʩʦʚ; 

ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ - ʧʨʠ ʨʘʢʫʨʩʝ ʩʲʸʤʢʠ ʦʪ 15 ʜʦ 25 ʛʨʘʜʫʩʦʚ ʠ ʨʘʟʥʠʮʝ ʚ 

ʘʟʠʤʫʪʘʭ ʪʨʘʩʩ ʂɸ ʠ ʎʃɺ ʥʝ ʙʦʣʝʝ 30 ʛʨʘʜʫʩʦʚ; 

ʚ ʪʨʝʪʴʝʤ ʨʝʞʠʤʝ - ʧʨʠ ʨʘʢʫʨʩʝ ʩʲʸʤʢʠ ʦʪ 25 ʜʦ 40 ʛʨʘʜʫʩʦʚ ʠ ʨʘʟʥʠʮʝ ʚ 

ʘʟʠʤʫʪʘʭ ʪʨʘʩʩ ʂɸ ʠ ʎʃɺ ʥʝ ʙʦʣʝʝ 30 ʛʨʘʜʫʩʦʚ.  

ʆʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʜʣʷ ʚʩʝʭ ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʠʥʦʤʦʚ ʯʝʪʚʸʨʪʦʡ ʩʪʝʧʝʥʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʧʦʚʳʰʝʥʠʶ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 
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ʚʩʝʛʦ ʣʠʰʴ ʥʘ 5-10%. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣ-

ʥʠʪʴ ʚʳʙʦʨ ʜʦʧʫʩʪʠʤʦʡ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ (ʪʘʙʣʠʮʘ 4.7) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝ-

ʞʠʤʘ ʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ.  

ʊʘʙʣʠʮʘ 4.7 - ɺʳʙʦʨ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ ʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʷʭ  

ʫʛʣʦʚʳʭ ʕɺʆ 

 

ʈʝʞʠʤʳ 

ʩʲʸʤʢʠ 

ɼʠʘʧʘʟʦʥʳ 

ʥʘʯʘʣʴʥʳʭ 

ʫʛʣʦʚ 

ʉʪʝʧʝʥʴ 

ʧʦʣʠʥʦʤʦʚ 

 

‐
ᶻ

̅̏̐
; „̅ ̏Ὑ̐ ρ ʤ) 

ʉʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ 

‌ȟЈ ‍ȟЈ …ȟЈ 1 2 3 1 2 3 

‌ȟЈ ‍ȟЈ …ȟЈ 1 2 3 1 2 3 

 

 

1 

 

0 
ρπ 

0  

ρπ 
0  

σπ 
  +  „̅̏ ̐ 0,66 0,98 0,02 0,16 

10

ςπ 
10  

ςπ 
0  

σπ 
  + „̅̏ ̐ 0,82 1.0 

20 20  ᶅ           - „̅̏ ̐

 

 

2 

 

0 
ρυ 

0  

ρυ 
0  

σπ 
 +  „̅̏ ̐ 0,08 0,22 0,02 0,09 

ρυ 

25 

15  

25 

0  

σπ 
  + „̅̏ ̐ 0,2 0,9 

ςυ ςυ  ᶅ           - „̅̏ ̐

 

 

 

 

3 

 

π  

10 

0  

10 

π  

σπ + 

  0,2 0,9 0,02 0,09 0,01 0,07 

ρπ 

25 

ρπ
 

25 

π  

σπ 
 

+ 

 

 „̅̏ ̐ 0,6 0,9 0,1 0,3 

ςυ 

40 

ςυ
 

40 

π  

σπ 
  + „̅̏ ̐ „̅̏ ̐ 0,6 0,95 

τπ τπ π  

σπ 
- „̅̏ ̐

ʅʘʧʨʠʤʝʨ, ʚ ʧʝʨʚʦʤ ʨʝʞʠʤʝ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʥʘʯʘʣʴʥʦʛʦ ʨʘʢʫʨʩʘ ʩʲʸʤʢʠ ʠ 

ʫʛʣʘ ʨʳʩʢʘʥʠʷ ʂɸ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10 ʠ 30 ʛʨʘʜʫʩʦʚ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʪʦʨʫʶ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ, ʘ ʧʨʠ ʫʛʣʘʭ ʦʪ 10 ʜʦ 20 ʛʨʘʜʫʩʦʚ 

ï ʧʦʣʠʥʦʤʳ ʤʠʥʠʤʫʤ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ.                                                                         
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ɺʓɺʆɼʓ 

1. ɸʥʘʣʠʟ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʆʕʉʉ, ʘ ʪʘʢʞʝ ʠʤʝʶ-

ʱʠʭʩʷ ʚ ʦʪʢʨʳʪʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʠʡ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦ-

ʢʘʟʘʣ ʣʠʙʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʣʫʯʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ ʠʣʠ ʟʘ-

ʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʣʠʙʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ʇʝʨ-

ʚʘʷ ʧʨʠʯʠʥʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʦʛʦʡ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢʘ-

ʤʝʨʳ ʠ ʩʥʠʤʢʘ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʚʪʦʨʘʷ -  ʧʦʣʫʯʠʪʴ 

ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʘʨʘʤʝʪʨʘʭ ʩʲʸʤʢʠ.  

2. ʋʯʠʪʳʚʘʷ ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥʦ ʤʘʪʝʤʘʪʠ- 

ʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʘʥʳ 

ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʢʫʱʠʝ ʠ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ. ʇʦʜ 

ʪʝʢʫʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʥʠʤʘʶʪʩʷ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʠ ʘʚʪʦʥʦʤʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʥʠʤʢʘ 

ʧʦ ʟʘʤʝʱʘʶʱʠʤ ʤʦʜʝʣʷʤ ʕɺʆ, ʘ ʧʦʜ ʜʦʧʫʩʪʠʤʳʤʠ - ʪʘʢʠʝ ʧʦʨʦʛʦʚʳʝ ʫʨʦʚʥʠ ʠʭ 

ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʦʯʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʥʠʞʘʝʪʩʷ ʥʘ 

ʜʦʧʫʩʪʠʤʫʶ ʚʝʣʠʯʠʥʫ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʷʪʥʘʜʮʘʪʴ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʤʘʢʝʪʥʳʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʤʝʩʪʥʦ-

ʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʥʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ ʟʘʜʘʯ 

ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ.  

3. ɺʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦ-

ʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʩʦʣʥʝʯʥʦ-ʩʠʥʭʨʦʥʥʦʡ ʦʨʙʠʪʳ ʂɸ ɼɿɿ ʜʠʘʧʘʟʦʥʳ ʠʟ-

ʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʦʨʜʠʥʘʪ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ 40 ʩʝʢʫʥʜ ʩʦʩ- 
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ʪʘʚʣʷʶʪ ʦʪ 140 ʜʦ 180 ʢʤ, ʘ ʩʢʦʨʦʩʪʝʡ - ʦʪ 130 ʜʦ 260 ʤ/ʩ, ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 5% 

ʦʪ ʠʭ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʦʩʥʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘ-

ʮʠʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ ʧʦʣʠʥʦʤʘʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʪʨʦʚʦʛʦ ʠ ʩʫʙʤʝʪʨʦʚʦʛʦ ʫʨʦʚʥʷ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʕɺʆ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʢʠʥʝʤʘʪʠʢʘ ʫʛʣʦʚʳʭ ʕɺʆ, ʪʨʘʝʢʪʦʨʠʷ ʪʨʘʩʩʳ ʩʣʝʜʘ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ 

ʠ ʫʨʦʚʝʥʴ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ 

ʨʝʞʠʤʘ ʠ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʢʫʨʩʘ ʠ ʘʟʠʤʫʪʘ ʩʲʸʤʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ 

ʚʝʣʠʯʠʥʝ ʜʠʘʧʘʟʦʥʦʚ ʠʟʤʝʥʝʥʠʡ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ, ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʫʛʣʦʚʳʭ 

ʩʢʦʨʦʩʪʝʡ ʂɸ ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʪʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʢʠ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʦʧʠʩʘʥʠʝ ʟʘʢʦʥʦʚ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʤʦʥʦʪʦʥʥʳʤʠ ʥʝʧʨʝʨʳʚʥʳʤʠ ʬʫʥʢ-

ʮʠʦʥʘʣʘʤʠ ʢʚʘʟʠʣʠʥʝʡʥʦʛʦ ʣʠʙʦ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʧʨʠʯʸʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʫʛʣʳ ʥʘʢʣʦʥʘ ʢʚʘʟʠʣʠʥʝʡʥʳʭ ʢʨʠʚʳʭ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳ, ʘ ʚʦ ʚʪʦʨʦʤ ʢʨʠʚʳʝ 

ʠʤʝʶʪ ʚʠʜ ʚʦʩʭʦʜʷʱʝʡ ʠʣʠ ʥʠʩʭʦʜʷʱʝʡ ʚʝʪʚʠ ʧʘʨʘʙʦʣʳ. 

4. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʠʥʝʤʘʪʠʢʠ ʫʛʣʦʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʚʳʧʦʣʥʝʥ ʨʘʩʯʸʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʕɺʆ ʚ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠ-

ʤʘʭ ʩʲʸʤʢʠ ʜʣʷ ʰʝʩʪʠ ʚʘʨʠʘʥʪʦʚ ʟʥʘʯʝʥʠʡ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘ-

ʮʠʠ ʂɸ ʦʪ ʥʫʣʷ ʜʦ ʜʚʘʜʮʘʪʠ ʛʨʘʜʫʩʦʚ ʧʦ ʫʛʣʘʤ ʪʘʥʛʘʞʘ ʠ ʢʨʝʥʘ ʩ ʚʘʨʴʠʨʦʚʘʥʠʝʤ 

ʩʪʝʧʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ ʦʪ ʧʝʨʚʦʡ ʜʦ ʪʨʝʪʴʝʡ. ʇʦʣʫʯʝʥʥʘʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʪʨʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʙʣʠʟʢʠʭ ʢ ʧʣʘʥʦʚʳʤ ʨʝʞʠʤʘʤ ʩʲʸʤʢʠ ʚʜʦʣʴ ʪʨʘʩʩʳ ʂɸ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʣʠʥʦʤʳ ʧʝʨʚʦʡ ʩʪʝ-

ʧʝʥʠ, ʚ ʨʝʞʠʤʘʭ ʩ ʨʘʢʫʨʩʦʤ ʠ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʜʦ 10 ʛʨʘʜʫʩʦʚ - ʧʦʣʠʥʦʤʳ ʚʪʦ-

ʨʦʡ ʩʪʝʧʝʥʠ, ʘ ʚ ʩʣʫʯʘʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʲʸʤʢʠ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʃɺ ʦʪ ʥʘʜʠʨʘ ʜʦ 

20 ʛʨʘʜʫʩʦʚ ʠ ʘʟʠʤʫʪʘʤʠ ʜʦ 30 ʛʨʘʜʫʩʦʚ ï ʧʦʣʠʥʦʤʳ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ. ʇʨʠ ʵʪʦʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠ-

ʥʦʤʦʚ ʯʝʪʚʸʨʪʦʡ ʩʪʝʧʝʥʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʟʥʘʯʝʥʠʡ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʥʘ 5-10%.  
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5.   ʈɸɿʈɸɹʆʊʂɸ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʄɽʊʆɼʀʂ 

ɸɺʊʆʅʆʄʅʆʁ ʌʆʊʆɻʈɸʄʄɽʊʈʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ 

ʂʆʉʄʀʏɽʉʂʆɻʆ ʉʂɸʅɽʈʅʆɻʆ ʉʅʀʄʂɸ, 

ʇʆʃʋʏɽʅʅʆɻʆ ɺ ʈɸɿʃʀʏʅʓʍ ʈɽɾʀʄɸʍ ʉʒɪʄʂʀ 

ʇʦʣʫʯʝʥʥʳʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʜʝʣʘʭ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦ-

ʣʷʶʪ ʧʝʨʝʡʪʠ ʢ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤʫ ʵʪʘʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʨʘʟʨʘʙʦʪ-

ʢʦʡ ʤʝʪʦʜʠʢ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝ-

ʞʠʤʘʭ ʩʲʸʤʢʠ, ʧʦʩʪʨʦʝʥʠʝʤ ʝʛʦ ʤʘʢʝʪʘ, ʘ ʪʘʢʞʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨ-

ʢʦʡ ʩʪʝʧʝʥʠ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʮʝʣʠ ʥʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ.  

5.1. ɸʚʪʦʥʦʤʥʘʷ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʞʠʤʝ  

ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʚ ʯʝʪʚʸʨʪʤ ʨʘʟʜʝʣʝ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ ʥʘ ʪʦʯʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝ-

ʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʨʝʘʣʠʟʫʝʪ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʧ.3.5 ʤʝʪʦʜ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʢʘʥʝʨʥʦʤʫ ʩʥʠʤʢʫ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶ-

ʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʦʜʠʢʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦ-

ʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʚʠʜʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʩʲʸʤʢʠ ʚʦʟʴʤʸʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (3.51). 

ʇʦʣʦʞʠʤ ʪʘʢʞʝ, ʯʪʦ, ʙʦʨʪʫ ʂɸ ʚ ʧʨʦʮʝʩʩʝ ʩʲʸʤʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʠʟʤʝʨʝʥʠʷʤ 

ʟʥʘʯʝʥʠʡ ὠȟὠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʉɼʀ ʠʟʤʝʨʷʶʪʩʷ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʥʦʡ ʧʨʦʠʟ-

ʚʦʜʥʦʡ , ʢʦʪʦʨʘʷ ʬʦʨʤʘʣʠʟʫʝʪ ʫʩʣʦʚʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʥʘ 

ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʣʠʥʝʡʢʠ ʤʘʪʨʠʮ ʇɿʉ ʧʦ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʩʪʨʦʢʘʤ. 

ʊʦʛʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʜʚʫʤ ʫʨʘʚʥʝʥʠʷʤ ʩʠʩʪʝʤʳ (3.51) ʧʦʣʫʯʠʤ ʪʨʝʪʴʝ 

ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ 

π.                                                                                                     (5.1) 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ (2.103) ʧʦ 

ʢʦʦʨʜʠʥʘʪʝ y. ʆʧʫʩʪʠʚ ʜʣʷ ʧʨʦʩʪʦʪʳ ʠʟʣʦʞʝʥʠʷ ʚ ʦʙʦʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ, ʧʦʣʫʯʠʤ: 
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‬ὠ

‬ώ
 ‫ᶻϽ

‬

‬ώ

ὰ

ὰ
Ͻώ ‫ᶻϽ

‬

‬ώ

ὰ

ὰ
Ͻὼ Ὢ ‫ᶻϽ

‬

‬ώ
ώ  

 ̈‫ Ͻ ὨϽὴᶻ
ᶻ
ϽὫᶻ,                                                                (5.2) 

ʛʜʝ Ὣᶻ Ὣᶻ ὫᶻϽ .                                                                                   (5.3)                                                                                                            

ʋʯʠʪʳʚʘʷ ʬʦʨʤʫʣʳ (2.55), ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʢʦʦʨ-

ʜʠʥʘʪ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʌʇ ʆʕʉʉ ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʃɺ ʚ ʚʠʟʠʨʥʦʡ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʷ (3.20) ï (3.21), ʦʧʨʝʜʝʣʷʶʱʠʝ ʜʣʠʥʫ ʃɺ, 

ʧʦʣʫʯʠʤ ʜʣʷ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʚʭʦʜʷʱʠʭ ʚ ʚʳʨʘʞʝʥʠʝ (5.2), ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ. ʇʦʩʣʝ ʥʝʩʣʦʞʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʥʠ ʙʫʜʫʪ 

ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

Ͻ Ͻώ ή .                                                                                  (5.4) 

Ͻὼ Ὢ ή π.                                                                         (5.5) 

ώ ή ρ.                                                                                          (5.6) 

ὨϽὴᶻ ὴᶻ ́ ᶻϽή ́ ᶻϽή  ́ ᶻϽή .                        (5.7) 

ᶻ
ϽὫᶻ

ᶻ

ᶻ

 
ᶻ

Ͻ
ᶻ

ᶻ
.                                                              (5.8) 

ʅʘʡʜʸʤ ʜʘʣʝʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 
ᶻ

. ɺ ʨʘʙʦʪʝ [94] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ 

ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦ y ʦʪ ʤʦʜʫʣʝʡ ʃɺ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʥʦʡ 

ʠ ʨʝʬʝʨʝʥʮʥʦʡ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʩʦʪʳʭ ʜʦʣʷʭ ʧʨʦʮʝʥʪʦʚ. ʋʯʠʪʳʚʘʷ 

ʵʪʦ, ʧʦʣʦʞʠʤ, ʯʪʦ  
ᶻ ᶻ

, ʘ ʚ ʬʦʨʤʫʣʘʭ (3.22) ʚʚʝʜʸʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝ-

ʥʠʷ: 

ὡ  ὦᶻ  ᴜᶻ;ᴜᶻ ὦz τ́ᶻϽ̒ ;zὡ ς́ᶻ;Ὠ ὼ ώ Ὢ .         (5.9) 

ù
ú

ø
é
ê

è
+

+
=

***

*

2

2

2

22

a
a

ʕ

Z

ʕ

YX

b

LLL
; ù

ú

ø
é
ê

è Ö
+

Ö+Ö
Ö=

******

*

22
a

2
ʕ

SZ

ʕ

SYSX

b

ZLYLXL
b .               (5.10)                                                                               

1
b

Z

ʘ

X
2

2

S

2

22

S -+
+

=

***

*

ʕʕ

S
Y

c .                                                                           (5.11)   
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 ̞́, ὦ̞ï ʙʦʣʴʰʘʷ ʠ ʤʘʣʘʷ ʧʦʣʫʦʩʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ.                   

 ʉ ʫʯʸʪʦʤ (5.9) ʬʦʨʤʫʣʘ (3.22) ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʦʜʫʣʷ ʃɺ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʧʨʠʤʝʪ ʚʠʜ 

Ὀᶻ ,                                                                                                    (5.12) 

ʘ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʯʘʩʪʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ 
ᶻ

  ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ: 

 
ᶻ

Ͻ   ὈᶻϽ .                                                         (5.13) 

ɼʠʬʬʝʨʝʥʮʠʨʫʷ ʚʳʨʘʞʝʥʠʷ (5.9) - (5.12) ʧʦ y, ʧʦʣʫʯʠʤ: 

́z
Ͻ
̒z

ᴜz

ᶻ

Ͻρ ὦᶻȾᴜᶻ .                                                            (5.14) 

ςϽ
́z

.                                                                                               (5.15) 

́z
Ͻ
́z Ͻz Ͻz ́z Ͻz Ͻz

̞́

́z Ͻz Ͻz

̞
.                      (5.16) 

ᶻ

Ͻ
́z Ͻz Ͻᶻ ́z Ͻz Ͻᶻ

̞́

́z Ͻz Ͻᶻ

̞
.                    (5.17) 

  
ᶻ

 =0.                                                                                                        (5.18) 

 ɺʚʝʜʸʤ ʜʘʣʝʝ ʚ ʚʳʨʘʞʝʥʠʷʭ (5.2), (5.8) ʠ ʚ ʫʨʘʚʥʝʥʠʷʭ (3.51) ʩʣʝʜʫʶʱʠʝ 

ʦʙʦʟʥʘʯʝʥʠʷ: 

           = ὠ.   Ὣᶻ Ὣᶻ ὫᶻϽ .                                                              (5.19) 

ɩᶻ
ᶻ
Ͻ

ᶻ

.                                                                                            (5.20) 

Ͻὰ ή ;  ὰ ή ;ὰ ή .                                                  (5.21) 

ὰ ή ; Ͻὰ ή ; ὰ ή .                                            (5.22) 

ʉ ʫʯʸʪʦʤ ʚʚʝʜʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʤʦʜʝʣʴ ʥʘʙʣʶʜʝʥʠʷ (3.51) ʧʨʠʤʝʪ ʩʣʝʜʫ-

ʶʱʠʡ ʚʠʜ: 
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ὠ ‫ᶻϽή ‫ᶻϽή ‫ᶻϽή
ᶻ
ϽὫᶻ ̈‫ ϽὴᶻȢ

ὠ ‫ᶻϽή ‫ᶻϽή ‫ᶻϽή
ᶻ
ϽὫᶻ ̈‫ ϽὴᶻȢ

ὠ ‫ᶻϽή ‫ᶻϽή ‫ᶻϽή
ᶻ
ϽɩᶻϽὫᶻ ̈‫ ϽὴᶻȢ

             (5.23) 

ɺ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ (5.23) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ή ȟή ȟή - ʬʦʨʤʫʣʳ (5.21); ή ȟή ȟή  ï ʬʦʨʤʫʣʳ (5.22);  ή ȟή ȟή  ï ʬʦʨ-

ʤʫʣʳ (5.3) ï (5.5);  ὫᶻȟὫᶻȟὫᶻ- ʬʦʨʤʫʣʳ (3.54) (3.55); ὴᶻȟὴᶻ- ʬʦʨʤʫʣʳ (3.56) ï 

(3.57), ὴᶻ- ʬʦʨʤʫʣʘ (5.6); ɩᶻ- ʬʦʨʤʫʣʳ (5.13) ï (5.17), (5.20).  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʩʠ-

ʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʜʣʷ ʢʘʞʜʦʡ ʚʢʣʶʯʝʥʥʦʡ ʚ ʦʙʨʘʙʦʪʢʫ ʪʦʯʢʠ Ὤ ρȟ꞊  

ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

‬ὠȟὠȟὠ

‬Ὣ ȟzὫ ȟzὈzȟὴȟὴȟὴ
Ͻ
‬ὫᶻȟὫᶻȟὈᶻȟὴȟὴȟὴ

 Ћὢᶻȟȣȟὤ
ᶻ
ȟÁz ȟȣȟÁz

Ћὢᶻȟȣȟὤ
ᶻ
ȟÁᶻ ȟÁᶻ ȟÁᶻ ȟȣȟÁᶻ

‬‚ ȟȢȢȟ‚ ȟ́ ȟ́ ȟ́ ȟȣȟ́ ȟ́ ȟ́ ȟȣ
 

       

ở

Ở
Ở
Ở
Ở
Ở
ờ

Ў‚

Ў

ể

‚
ể

Ў́
ể

Ў́
ể Ợ

ỡ
ỡ
ỡ
ỡ
ỡ
Ỡ

 + 
ȟ ȟ

ȟz ȟz ᶻ
Ͻ

ȟz ȟz ᶻ

ȟ ȟ ȟȣȟ ȟ ȟ ȟȣ

ở

Ở
ờ

Ў‫
ể
ể
Ў‫
ểỢ

ỡ
Ỡ
  

   

ὠ ὠ

ὠ ὠ

ὠ ὠ

‮
‮

ג
,                                                                             (5.24)  

ʛʜʝ ὠȟὠȟὠ ï ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (5.23); 

גȟ‮ȟ‮  ï ʧʦʧʨʘʚʢʠ ʢ ʠʟʤʝʨʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

Ў‚ ȟȣȟЎ‚ ȟЎ́ ȟȣȟЎ́ ȟȣȟЎ ‫ ȟЎ ‫ ȟȣȟЎ‫ ȟȣ - ʧʦʧʨʘʚʢʠ ʢ ʧʨʠʙʣʠ-

ʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ;   

ὠȟὠȟὠ ï ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ, 
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ʚʳʯʠʩʣʝʥʥʳʝ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (5.23) ʧʦ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ‚ ȟȢȢȟ‚ ȟȢȢȟ́ ȟ́ ȟ́ ȟ 

.ȣȟ́ ȟ́ ȟ́ ȟȣȟ‫ ȟȣȟ‫ ȟ‫ ȟ‫ ȟȣ 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ. ʆʙʱʝʝ ʯʠʩʣʦ ʥʝʠʟʚʝʩʪʥʳʭ ʚ ʩʠʩ- 

ʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ (5.24), ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʧ.3.5, ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝ-

ʣʝʡ (3.15) ï (3.19). ʏʠʩʣʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ   πȟ  ʧʦʣʠʥʦʤʦʚ 

ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ φϽ ρ + ωϽ ρ ʠ  σϽ ρ. ʇʨʠ ʵʪʦʤ 

(ʩʤ. ʪʘʙʣʠʮʘ 4.7) ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ 

ʟʘʚʠʩʠʪ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʨʘʢʫʨʩʘ ʩʲʸʤʢʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʠ ‌ὸȟ‍ὸ

 0 ρπЈ  ʜʦʧʫʩʪʠʤʘ ʚʪʦʨʘʷ, ʘ ʧʨʠ  ‌ὸȟ‍ὸ  10Ј ςπЈ - ʪʦʣʴʢʦ ʪʨʝʪʴʷ ʩʪʝ-

ʧʝʥʴ ʧʦʣʠʥʦʤʦʚ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ 

ʨʘʚʥʦ ρψϽ ρ,  ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʯʠʩʣʦ ʥʝʠʟʚʝʩʪʥʳʭ ʩʦʩʪʘʚʠʪ 54, ʘ ʚʦ ʚʪʦʨʦʤ 

ï 72. ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʚʢʣʶʯʝʥʥʘʷ ʚ ʦʙʨʘʙʦʪʢʫ ʪʦʯʢʘ Ὤ ρȟ꞊  ʤʘʨʰʨʫʪʘ 

ʩʲʸʤʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʪʨʠ ʫʨʘʚʥʝʥʠʷ ʚʠʜʘ (5.24), ʘ ʦʙʱʝʝ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ 

ʚ ʩʠʩʪʝʤʝ     ʨʘʚʥʦ σϽ꞊ , ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʤʠʥʠ-

ʤʘʣʴʥʦʝ ʯʠʩʣʦ ʪʦʯʝʢ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, 

ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʦʦʪʥʦʰʝʥʠʶ ꞊ φϽ ρ,  ʠ ʨʘʚʥʦ 18 ʠ 24 ʧʨʠ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ. 

ʊʦʛʜʘ ʩʪʨʫʢʪʫʨʘ ʦʙʱʝʡ ʜʣʷ ʚʩʝʭ  ꞊ ʪʦʯʝʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʙʫʜʝʪ 

ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʳʡ ʚʠʜ: 

          ║
ȟ꞊

Ͻ Ў╤
ȟ

 Ⱡ
ȟ꞊

ꜘ
ȟ꞊

,                                                           (5.25)  

ʛʜʝ  ║
ȟ꞊

- ʤʘʪʨʠʮʘ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʷʝʤʦʛʦ ʚʳʭʦʜʘ 

 ʧʦ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʦʮʝʥʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

  Ⱡ
ȟ꞊

╥ ╥̓
ὠ ὠ

ὠ ὠ

ὠ ὠ

̓

ɀ̃ ̆̋̓̏̑̒̓ ̗̏̌̂̆ ̜̖̘̒̃̏̂̏̅̎̌̆̎̏̃ 
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ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ; 

 ꜘ
ȟ꞊

= 

‮
‮

ג

̓

- ʚʝʢʪʦʨ - ʩʪʦʣʙʝʮ ʧʦʧʨʘʚʦʢ ʚ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʟ- 

ʤʝʨʷʝʤʦʛʦ ʚʳʭʦʜʘ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʨʘʚʥʠʪʝʣʴʥʳʭ ʚʳ- 

ʯʠʩʣʝʥʠʡ; 

      Ў╤
ȟ

= (Ў‚ ȟȣȟЎ‚ ȟȢȢЎ́ ȟȣȟЎ́ ȟЎ́ ȟȣểЎ ‫ ȟȣȟЎ‫ ȟȣ)ʊ ï

ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʧʦʧʨʘʚʦʢ ʢ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦ-

ʤʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʦʙʲʝʜʠʥʸʥʥʦʡ (ʩʦʩʪʘʚʥʦʡ) ʤʘʪʨʠʮʳ  ║
ȟ꞊

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 

  ║
ȟ꞊

1
B Ͻ 2

B Ͻ 3
B ể 4

B Ͻ 5
B     .                                                             (5.26) 

ʄʘʪʨʠʮʳ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ h ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶ-

ʱʠʤʠ ʬʦʨʤʫʣʘʤʠ:                                     

ὄ
ȟ

ȟ ȟ

ȟz ȟz ȟz ȟz ȟz ᶻ
.                                                                         (5.27) 

ὄ
ȟ

ȟz ȟz ȟz ȟz ȟz ᶻ

 ᶻȟ ᶻȟ ᶻȟ
ᶻ
ȟ
ᶻ
ȟ
ᶻ
ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz

.              (5.28) 

     ὄ
ȟ

ᶻȟ ᶻȟ ᶻȟ
ᶻ
ȟ
ᶻ
ȟ
ᶻ
ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz

Ў ȟȣȟЎ ȟȣȟ́ ȟ́ ȟ́ ȟȣȟȟ́ ȟȣ
 .         (5.29) 

ὄ
ȟ

=
ȟ ȟ

ᶻȟᶻȟᶻȟ
.                                                                                        (5.30)                

 

ὄ
ȟ

= 
ᶻȟᶻȟᶻ

ȟ ȟ ȟȣȟ ȟ ȟ ȟȣ
.                                                       (5.31)       

ʅʘʡʜʸʤ ʜʘʣʝʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʜʣʷ ʯʝʛʦ ʩ ʫʯʸʪʦʤ ʚʳ-

ʨʘʞʝʥʠʡ (3.54) ï (3.57), (5.9) ï (5.11) ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʫʨʘʚʥʝʥʠʷ (5.23) ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ (5.27) ï (5.31). ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʤ: 
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ὄ
ȟ

ᶻ
      π   

ᶻ
ϽὫᶻ ̈‫  π    π

π        z  
ᶻ
ϽὫᶻ π   ̈‫ π

ᶻ
Ͻɩᶻ     π     

ᶻ
ϽɩᶻϽὫᶻ π    π  ̈‫

.                             (5.32) 

ὄ
ȟ

ὄ
ȟ

ểὄ
ȟ

.                                                                                  (5.33) 

ὄ
ȟ

π π π
π π π
Ὀᶻ

π
π
π

Ὀᶻ

π
π
π

Ὀᶻ

π
π
π

   

́ ᶻ ́ ᶻ ́ ᶻ

́ ᶻ ́ ᶻ ́ ᶻ

π
π
π
π

π
π
π
π

π
π
π
π

.                                              (5.34) 

ὄ
ȟ

ὢᶻ ὣᶻ ὤᶻ

π π π
Ὠ
π
π
π

Ὠ
π
π
π

Ὠ
π
π
π

   

π π π
ὢᶻ ὣᶻ ὤᶻ

Ὠ
π
π
π

Ὠ
π
π
π

Ὠ
π
π
π

   

ὢᶻ ὣᶻ ὤᶻ

ὢᶻ ὣᶻ ὤᶻ

Ὠ
ή
ή
ή

Ὠ
ή
ή
ή

Ὠ
ή
ή
ή

.         (5.35) 

ὄ
ȟ

 ρ      ὸ      ὸ ȣ ȣ    ȣ    π    π    πȣ
ể     ể      ể    ể     ể       ể        ể     ể      ể     ể
π      π        π  ȣ    ȣ    ȣ       ρ     ὸ     ὸȣ

 .                     (5.36) 

ʛʜʝ: 

Ὠ
́zϽ̞́

ϽὦϽ ὢ ὧϽτὒᶻ . 

Ὠ
́zϽ̞́

ϽὦϽ ὣ ὧϽτὒᶻ . 

 Ὠ
́zϽ̞

ϽὦϽ ὤ ὧϽτὒᶻ .                                                                        

Ὠ
́zϽ̞́

ϽὦϽ ὢ ὧϽτὒᶻ . 

Ὠ
́zϽ̞́

ϽὦϽ ὣ ὧϽτὒᶻ .                                                                        (5.37) 

Ὠ
́zϽ̞

ϽὦϽ ὤ ὧϽτὒᶻ . 

Ὠ
́zϽ̞́

ϽὦϽ ὢ ὧϽτὒᶻ . 

Ὠ
́zϽ̞́

ϽὦϽ ὣ ὧϽτὒᶻ . 

 Ὠ
́zϽ̞

ϽὦϽ ὤ ὧϽτὒᶻ , ʛʜʝ ὦ ρ
ᶻ

ᴜz
ὧ ρ

̒z

ᴜz
. 
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́ ᶻ ́ ᶻ ́ ᶻϽ

ὰ

ὰ
Ƞ́ ᶻ ́ ᶻ ́ ᶻϽ

ὰ

ὰ
Ƞ́ ᶻ ́ ᶻ ́ ᶻϽ

ὰ

ὰ
Ƞ

́ ᶻ ́ ᶻ ́ ᶻϽ
ὰ

ὰ
Ƞ ́ ᶻ ́ ᶻ ́ ᶻϽ

ὰ

ὰ
Ƞ ́ ᶻ ́ ᶻ ́ ᶻϽ

ὰ

ὰ
Ȣ

 

                                                                                                                     (5.38)     

    

Ὀᶻ
́zϽ̞́

Ͻὒᶻ
Ͻzz ́zϽ

ᶻ

ᴜz

Ὀᶻ
́zϽ̞́

Ͻὒᶻ
Ͻzz ́zϽ

ᶻ

ᴜz

Ὀᶻ
́zϽ̞

Ͻὒᶻ
Ͻzz ́zϽ

ᶻ

ᴜz

                                                            (5.39) 

ὄ
ȟ

ή ή ή
ή ή ή
ή ή ή

.                                                                             (5.40) 

ὄ
ȟ

ρ ὸ ὸ
π π π
π π π

π
ρ
π
  
 π
ὸ
π

        π  ȣȣ
 ὸȣ
πȣ

ȣ
π     π     πȣ
π     π     πȣ

ȣρ ὸ  ὸȣ

.               (5.41) 

ʉ ʫʯʸʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ ʙʫʜʝʤ ʠʤʝʪʴ: 

Ў╤

ȟ

║˟

ȟ꞊

Ͻ ╟
ȟ꞊꞊

Ͻὄ

ȟ꞊

 

║˟

ȟ꞊

Ͻ ╟
ȟ꞊꞊

ϽⱠ

ȟ꞊

,                                                                      (5.42) 

ʛʜʝ    ’ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʠʪʝʨʘʮʠʠ; ╟
ȟ꞊꞊

-  ʚʝʩʦʚʘʷ ʤʘʪʨʠʮʘ, ʨʘʚʥʘʷ ʦʙʨʘʪʥʦʡ 

ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʝ ︠
ȟ꞊꞊

ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʡ ʟʥʘʯʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ 

ʉɼʀ: 

╟
ȟ꞊꞊

︠
ȟ꞊꞊

;                                                                                       (5.43)                                                                                              

 ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʦʜʥʦʡ ʪʦʯʢʠ ʩʧʨʘʚʝʜʣʠʚʦ ʚʳʨʘʞʝʥʠʝ 

           ︠

„ὠ π π

π „ὠ π

π π „ὠ

,                                                           (5.44) 
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ʩʪʨʫʢʪʫʨʘ ʦʙʱʝʡ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʙʫʜʝʪ ʠʤʝʪʴ ʜʠʘʛʦʥʘʣʴʥʳʡ ʚʠʜ:                                                        

           ︠
ȟ꞊꞊

= diag (fiȟȣȟfi꞊ .                                                                                  (5.45) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʘʣʛʦʨʠʪʤʦʤ (5.38) ʚ ʢʘʞʜʦʡ ʠʪʝʨʘ- 

ʮʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʧʨʘʚʢʠЎ╤

ȟ

ʢ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ὡ ὸ =‚ ȟȢȢȟ‚ ȟȢȢȟ́ ȟȣȟ́ ȟ́ ȟ́ ȣȟ‫ ȟ‫ ȟȣȟ‫ ȟ‫ ȟ‫ ȟȣ 

ʠ ʠʭ ʦʮʝʥʢʠ ╦ ὸ ὡ ὸ Ў╤

ȟ

, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ 

ὠ ὠ

ὠ ὠ

ὠ ὠ

 min.                                                                                   (5.46) 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ Ў╤ ᶻ

ȟ

Ў╤ ᶻ

ȟ

♯ ᶻ

ȟ

, ʛʜʝ ♯ ᶻ

ȟ

-ʟʘ-

ʜʘʥʥʘʷ ʘʧʨʠʦʨʥʦ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥ-

ʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ 

„╤ ᶻ

ȟ

„ ÄÉÁÇὄ˟ ᶻ

ȟ꞊

Ͻ ὖ
ȟ꞊꞊

Ͻ ὄ ᶻ

ȟ꞊

 ,                        (5.47)                                 

ʛʜʝ „ ï ʦʰʠʙʢʘ ʝʜʠʥʠʮʳ ʚʝʩʘ.  

ʆʰʠʙʢʘ ʝʜʠʥʠʮʳ ʚʝʩʘ ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʟʘʢʣʶʯʠʪʝʣʴ-

ʥʦʡ ʠʪʝʨʘʮʠʠ ʧʫʪʸʤ ʧʦʜʩʪʘʥʦʚʢʠ ʚ ʫʨʘʚʥʝʥʠʷ (5.25) ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʧʨʘ-

ʚʦʢЎ╤ ᶻ

ȟ

, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʪʨʠʮʳ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ  ║ ’ᶻ

ȟ꞊

ʠ ʢʦʤʧʦ-

ʥʝʥʪ ʚʝʢʪʦʨʘ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ  Ⱡ’ᶻ

ȟ꞊

 ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ꜘ’ᶻ

ȟ꞊

, 

ʧʦʩʣʝ ʯʝʛʦ ʟʥʘʯʝʥʠʝ „ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

„
ꜘ ᶻ

ȟ꞊

Ͻ˟ ╟
ȟ꞊꞊

Ͻꜘ
ȟ꞊

꞊
.                                                                           (5.48) 

5.2. ɸʚʪʦʥʦʤʥʘʷ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʞʠʤʘʭ  

ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ 

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠ ̫ʜʣʷ ʦʨʛʘ- 
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ʥʠʟʘʮʠʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʧʦ- 

ʣʫʯʝʥʥʳʭ ʚ ʨʝʞʠʤʘʭ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ 

ʩʲʸʤʢʠ, ʚʦʟʴʤʸʤ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ (5.23). ʇʨʠ ʵʪʦʤ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʨʝ-

ʞʠʤʝ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ‫  ʫʛʣʦʚʦʡ ʩʢʦʨʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʘ ʚ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ 

ʨʘʢʫʨʩʦʤ -  ʨʘʚʥʳʤʠ ʥʫʣʶ (ʩʤ. ʧ. ʧ. 3.4.3 ï 3.4.4, 4.4.2).  ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʟʘ-

ʤʝʱʘʶʱʝʡ ʤʦʜʝʣʠ ‫ᶻ ‫ᶻ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ‫ , ʘ ʚʦ 

ʚʪʦʨʦʤ - ‫ᶻ π. ɹʫʜʝʤ ʪʘʢʞʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘ ʙʦʨʪʫ ʂɸ ʚ ʧʨʦʮʝʩʩʝ ʩʲʸʤʢʠ ʠʟ-

ʤʝʨʷʶʪʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ  ὠ. 

ʉ ʫʯʸʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ ʟʘʧʠʰʝʤ ʤʦʜʝʣʴ ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ὠ ‫ᶻϽή ‫ᶻϽή ‫ᶻϽή
ᶻ
ϽὫᶻ

ᶻ
ϽὫᶻϽ ̈‫ Ͻὴᶻ.   (5.49) 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ. ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘ- 

ʚʦʢ ʜʣʷ ʢʘʞʜʦʡ ʚʢʣʶʯʝʥʥʦʡ ʚ ʦʙʨʘʙʦʪʢʫ ʪʦʯʢʠ Ὤ ρȟ꞊  ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʙʫ- 

ʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 ὄ
ȟ

ϽὄϽ
ȟ

ὄ
ȟ

Ў‚

ể
Ў́
ể

+ ὄ
ȟ

Ͻ ὄ
ȟ

Ͻ
Ў‫
ể
Ў‫  

ὠ ὠ .‮                                                                                                                                         

(5.50) 

ɺ ʫʨʘʚʥʝʥʠʠ (5.50) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 ὄ
ȟ

 
ȟz ȟz ȟz ᶻ

.                                                                               (5.51) 

ὄ
ȟ

ȟz ȟz ȟz ᶻ

 ᶻȟ ᶻȟ ᶻȟ
ᶻ
ȟ
ᶻ
ȟ
ᶻ
ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz

.             (5.52) 

 ὄ
ȟ

 
ᶻȟ ᶻȟ ᶻȟ

ᶻ
ȟ
ᶻ
ȟ
ᶻ
ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz ȟz

Ў ȟȣȟЎ ȟȢȢȟ́ ȟ́ ȟ́ ȟȣȟ́ ȟ́ ȟ́ ȟȣ
.   (5.53) 

ὄ
ȟ

ᶻȟᶻȟᶻ
.                                                                                      (5.54) 

ὄ
ȟ

 
ᶻȟᶻȟᶻ

ȟ ȟ ȟȣȟЎ
.                                                                (5.55) 

ὠ ï ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʘ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ (5.49); ʢ ʠʢʚʘʨʧʦʧ ï ‮ 
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ʠʟʤʝʨʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ  Ў‚ ȟȣȟЎ‚ ȟȣ 

ȢȢȟЎ́ ȟȣȟЎ́ ȟЎ́ ȟЎ́ ȟȣȟЎ ‫ ȟЎ ‫ ȟЎ ‫ ȣȟЎ‫ȟȣ - ʧʦʧʨʘʚʢʠ ʢ 

ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 

ʕɺʆ;   ὠ ï ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ, 

ʚʳʯʠʩʣʝʥʥʳʝ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (5.49) ʧʦ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ‚ ȟȢȢȟ‚ ȟȣ ȣȟ́ ȟ́ ȟȣȟ́ ȟ́ ȟȟ‫ ȟ‫ ȟ 

ȟȣȟЎ‫  ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ. 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ. ʆʙʱʝʝ ʯʠʩʣʦ ʥʝʠʟʚʝʩʪʥʳʭ ʚ ʩʠ-

ʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ (5.50), ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ (ʩʤ. ʧ.3.5), ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʯʠʩʣʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʟʘʤʝʱʘ-

ʶʱʠʭ ʤʦʜʝʣʝʡ (3.15) ï (3.19). ʏʠʩʣʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʝʧʝʥʠ   πȟ  ʧʦʣʠʥʦʤʦʚ. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 4.7 (ʩʤ. ʛʣʘʚʫ 4), ʩʪʝ- 

ʧʝʥʴ ʧʦʣʠʥʦʤʦʚ ʚ ʨʝʞʠʤʝ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʯʘʣʴʥʦʛʦ 

ʨʘʢʫʨʩʘ ʩʲʸʤʢʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʠ ‌ὸȟ‍ὸ  0 ρυЈ ʜʦʧʫʩʪʠʤʘ ʚʪʦ-

ʨʘʷ, ʘ ʧʨʠ  ‌ὸȟ‍ὸ  15Ј ςυЈ - ʪʦʣʴʢʦ ʪʨʝʪʴʷ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ. ʉʪʝʧʝʥʴ 

ʧʦʣʠʥʦʤʦʚ ʚ ʨʝʞʠʤʝ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʨʘ-

ʢʫʨʩʘ ʩʲʸʤʢʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʠ ‌ὸȟ‍ὸ  0 ρπЈ ʜʦʧʫʩʪʠʤʘ ʧʝʨʚʘʷ, 

ʘ ʧʨʠ  ‌ὸȟ‍ὸ  10Ј ςυЈ - ʚʪʦʨʘʷ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʝʥʥʦ-

ʩʪʴʶ ʨʝʞʠʤʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʟʘʤʝ-

ʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ: 

‫ᶻ ‫ ὧέὲίὸȠ ‫ᶻ ‫ ὧέὲίὸȠ ‫
ᶻ
π.                               (5.56)                                                                                                              

ʊʦʛʜʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʚ ʨʝʞʠʤʝ ʩ ʧʦʩʪʦʷʥ-

ʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ρυϽ ρ ʠ  ςϽ

ρ, ʘ ʚ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ - ρυϽ ρ ʠ 3. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩ ʵʪʠʤ ʚ ʨʝʞʠʤʝ ʩʲʸʤʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ/ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ ʯʠʩʣʦ ʥʝʠʟʚʝʩʪʥʳʭ ʩʦʩʪʘʚʠʪ - / 

33, ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ï51 / 48, ʪʨʝʪʴʝʡ ï 68 / -. ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʚʢʣʶʯʝʥʥʘʷ ʚ 

ʦʙʨʘʙʦʪʢʫ ʪʦʯʢʘ Ὤ ρȟ꞊  ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʦʜʥʦ ʫʨʘʚʥʝʥʠʝ 

ʚʠʜʘ (5.50), ʘ ʦʙʱʝʝ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʨʘʚʥʦ ꞊, ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 
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ʚʢʣʶʯʘʝʤʳʭ ʚ ʦʙʨʘʙʦʪʢʫ ʪʦʯʝʢ, ʢʦʪʦʨʦʝ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʦʦʪʥʦʰʝʥʠʷʤ 

꞊ ρχϽ ρ ρ ʠ  ꞊ ρυϽ ρ + 3 . 

ʊʦʛʜʘ ʚ ʨʝʞʠʤʝ ʩʲʸʤʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʪʨʫʢʪʫʨʘ ʦʙʱʝʡ ʜʣʷ ʚʩʝʭ  

꞊ ʪʦʯʝʢ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʳʡ ʚʠʜ: 

          ║
꞊ȟ

Ͻ Ў╤
ȟ

 Ⱡ
꞊ȟ

ꜘ
꞊ȟ

,                                                 (5.57)  

ʛʜʝ  ║
꞊ȟ

- ʩʦʩʪʘʚʥʘʷ ʤʘʪʨʠʮʘ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʷ-

ʝʤʦʛʦ ʚʳʭʦʜʘ ʧʦ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ; 

  Ⱡ
꞊ȟ

ὠ ὠ
̓
ï ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ; 

 ꜘ
꞊ȟ

= ‮ ̓- ʚʝʢʪʦʨ - ʩʪʦʣʙʝʮ ʧʦʧʨʘʚʦʢ ʚ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠʟʤʝʨʷʝʤʦʛʦ ʚʳʭʦʜʘ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʨʘʚʥʠʪʝʣʴʥʳʭ ʚʳ-

ʯʠʩʣʝʥʠʡ; 

      Ў╤
ȟ

=(Ў‚ ȟȣȟЎ‚ ȟȣȟЎ́ ȟȣȟЎ́ ȟЎ́ ȟȣểЎ ‫ ȟȣȟЎ‫ )ʊ ï

ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʧʦʧʨʘʚʦʢ ʢ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦ-

ʤʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʦʙʲʝʜʠʥʸʥʥʦʡ (ʩʦʩʪʘʚʥʦʡ) ʤʘʪʨʠʮʳ  ║
꞊ȟ

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ: 

  ║
꞊ȟ

1
B Ͻ 2

B Ͻ 3
B ể 4

B Ͻ 5
B     .                                                 (5.58) 

ʅʘʡʜʸʤ ʜʘʣʝʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʜʣʷ ʯʝʛʦ ʧʨʦʜʠʬʬʝ-

ʨʝʥʮʠʨʫʝʤ ʫʨʘʚʥʝʥʠʷ (5.49) ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (5.51) ï (5.55).  

ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʤ: 

ὄ
ȟ

=
ᶻ ᶻ

Ͻ ᶻ
Ὣᶻ Ὣᶻ ̈‫ .                                    (5.59) 
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ὄ
ȟ

ὄ
ȟ

ểὄ
ȟ

.                                                                                (5.60) 

ὄ
ȟ

π π π
π π π
Ὀᶻ

π
Ὀᶻ

π
Ὀᶻ

π

    

́ ᶻ ́ ᶻ ́ ᶻ

́ ᶻ ́ ᶻ ́ ᶻ

π
π

π
π

π
π

.                                            (5.61)                                                 

ὄ
ȟ

ὢᶻ ὣᶻ ὤᶻ  
π π π
 Ὠ
π

  Ὠ
π

  Ὠ
π

    

π π π
π π π
  Ὠ
π

  Ὠ
π

  Ὠ
π

    

π π π
ὢᶻ ὣᶻ ὤᶻ  
 Ὠ
ή

  Ὠ
ή

  Ὠ
ή

 .           (5.62) 

ὄ
ȟ

 ρ      ὸ      ὸ ȣ ȣ    ȣ    π    π    πȣ
ể     ể      ể    ể     ể       ể        ể     ể      ể     ể
π      π        π  ȣ    ȣ    ȣ       ρ     ὸ     ὸȣ

 .                    (5.63) 

 

ὄ
ȟ

ȿή ή ή ȿ.                                                                              (5.64) 

ὄ
ȟ

ρ ὸ ὸ
π π π
π π π

π
ρ
π
  
 π
ὸ
π

        π  ȣȣ
 ὸȣ
πȣ

ȣ
π     π     πȣ
π     π     πȣ

ȣρ ὸ  ὸȣ

.               (5.65) 

ʉ ʫʯʸʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ ʙʫʜʝʤ ʠʤʝʪʴ: 

Ў╤

ȟ

║˟

ȟ꞊

Ͻ╟
꞊ȟ꞊

Ͻ ὄ

꞊ȟ

 

║˟

ȟ꞊

Ͻ╟
꞊ȟ꞊

ϽⱠ

꞊ȟ

,                                                                        (5.66) 

ʛʜʝ    ’ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʠʪʝʨʘʮʠʠ; ╟
꞊ȟ꞊

-  ʚʝʩʦʚʘʷ ʤʘʪʨʠʮʘ, ʨʘʚʥʘʷ ʦʙʨʘʪʥʦʡ 

ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʝ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʡ: 

     

                                               ╟
꞊ȟ꞊

︠
꞊ȟ꞊

;                                                (5.67)                                                                                                                                                                                                

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʦʜʥʦʡ ʪʦʯʢʠ (h=1) ʩʧʨʘʚʝʜʣʠʚʦ ʚʳʨʘʞʝʥʠʝ  ︠ ȿ„ὠȿ,                                                                                          

ʩʪʨʫʢʪʫʨʘ ʦʙʱʝʡ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʙʫʜʝʪ ʠʤʝʪʴ ʜʠʘʛʦʥʘʣʴʥʳʡ ʚʠʜ:                                                        

                                   ︠
꞊ȟ꞊

= diag (fiȟȣȟfi꞊ ;                                           (5.68)                                                                              
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʘʣʛʦʨʠʪʤʦʤ (5.66) ʚ ʢʘʞʜʦʡ ʠʪʝʨʘ-

ʮʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʧʨʘʚʢʠЎ╤

ȟ

ʢ ʧʨʠʙʣʠʞʸʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥ - 

ʪʦʚ ʧʦʣʠʥʦʤʦʚ ‚ ȟȢȢȟ‚ ,é ́ ȟ́ ȟ́ , ȟȣȟ́ ȟ́ ȟ́ ȣȟ‫ ȟ‫ ȟ 

ȟȣȟЎ‫  ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʪʘʢʠʝ ʠʭ ʦʮʝʥʢʠ 

╦ ὸ ὡ ὸ Ў╤

ȟ

, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶὠ ὠ  

min. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ ʠʪʝʨʘʮʠʠ ’ ’ᶻ ʫʨʦʚʝʥʴ ʧʦʧʨʘʚʦʢ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ, ʪ.ʝ. 

ʩʪʘʥʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ 

 Ў╤ ᶻ

ȟ

Ў╤ ᶻ

ȟ

♯ ᶻ

ȟ

,  

ʛʜʝ ♯ ᶻ

ȟ

- ʟʘʜʘʥʥʘʷ ʘʧʨʠʦʨʥʦ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ 

„╤ ᶻ

ȟ

„ ÄÉÁÇὄ˟ ᶻ

ȟ꞊

Ͻὖ
꞊ȟ꞊

Ͻ ὄ ᶻ

꞊ȟ

 ,                   (5.69)                                 

ʛʜʝ „ ï ʦʰʠʙʢʘ ʝʜʠʥʠʮʳ ʚʝʩʘ. ʆʰʠʙʢʘ ʝʜʠʥʠʮʳ ʚʝʩʘ ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʠʪʝʨʘʮʠʠ ʧʫʪʸʤ ʧʦʜʩʪʘʥʦʚʢʠ ʚ ʫʨʘʚʥʝʥʠʷ (5.50) 

ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʧʨʘʚʦʢЎ╤ ᶻ

ȟ

, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʪʨʠʮʳ ʯʘʩʪʥʳʭ ʧʨʦ-

ʠʟʚʦʜʥʳʭ  ║’ᶻ

꞊ȟ

ʠ  ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ  Ⱡ’ᶻ

ȟ꞊

 ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ꜘ’ᶻ

꞊ȟ

, ʧʦʩʣʝ ʯʝʛʦ ʟʥʘʯʝʥʠʝ „ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

„
ꜘ
꞊ȟ

Ͻ˟╟
꞊ȟ꞊

Ͻꜘ
꞊ȟ

꞊
.                                                                                 (5.70) 

ʈʘʟʤʝʨʥʦʩʪʴ ʩʦʩʪʘʚʥʦʡ ʤʘʪʨʠʮʳ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠ-

ʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ ʩʦʩʪʘʚʠʪ ʚʝʣʠʯʠʥʫ, ʨʘʚʥʫʶ ρυϽ ρ + 3. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʧʦ ʩʦʩʪʘʚʣʷʶʱʠʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʉʇʃ ʚ ʌʇ ʆʕʉʉ ʦʧʠ-

ʩʳʚʘʶʪ ʫʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪ- 
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ʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɻʉʅʉ ʠ ɿɼ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦ-

ʩʪʠ, ʯʪʦ ʠʤʝʝʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʌʛʆ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜ-

ʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʬʦʨʤʝ ʫʨʘʚʥʝʥʠʡ ʢʦʣ-

ʣʠʥʝʘʨʥʦʩʪʠ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝʤ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʩʥʠʤʢʘʭ, ʤʝʪʦʜʠʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ, ʚʳʭʦʜʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʠʟʤʝʨʷʶʪʩʷ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʦʧʦʨʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʜʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʤʦ-

ʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʢ ʨʝʞʠʤʫ ʩʲʸʤʢʠ ʠ ʩʦʩʪʘʚʫ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʠʟ-

ʤʝʨʷʝʤʦʛʦ ʚʳʭʦʜʘ, ʢʦʪʦʨʳʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʦʨ-

ʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʚʠʜʘ ʨʝʞʠʤʘ ʩʲʸʤʢʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʜʥʫ, ʜʚʝ ʠʣʠ 

ʪʨʠ ʢʦʤʧʦʥʝʥʪʳ. 

5.3. ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ 

ʥʘʙʣʶʜʝʥʠʷ 

ʀʟʚʝʩʪʥʦ [46-51], ʯʪʦ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʣʠ ʫʪʦʯʥʝʥʠʷ ʕɺʆ ʧʦ ʦʧʦʨʥʳʤ ʪʦʯʢʘʤ ʤʝʩʪʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʟʘʚʠʩʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʦʪ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ, ʪ.ʝ. ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪ-

ʥʦʩʪʠ, ʚʦ-ʚʪʦʨʳʭ, ʦʪ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʢʣʶʯʝʥʥʳʭ ʚ ʦʙʨʘʙʦʪʢʫ 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʚ ʧʦʣʦʩʝ ʟʘʭʚʘʪʘ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʘ ʠʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ - ʥʘ ʤʘʨʰʨʫʪʝ ʩʲʸʤʢʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʠ ʞʝ ʫʩʣʦʚʠʷʤʠ, ʘ 

ʠʤʝʥʥʦ, ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʢʣʶʯʝʥʥʳʭ ʚ ʦʙʨʘʙʦʪʢʫ ʪʦʯʝʢ ʥʘ 

ʤʘʨʰʨʫʪʝ ʩʲʸʤʢʠ ʠ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʉɼʀ ʚ ʌʇ ʆʕʉʉ.  

ɺʳʧʦʣʥʝʥʠʝ ʧʝʨʚʦʛʦ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʟʘʜʘʥʠʝ ʚʘʨʠʘʥʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʢʣʶʯʘʝʤʳʭ ʚ ʦʙʨʘʙʦʪʢʫ ʪʦʯʝʢ ʥʘ ʤʘʨʰʨʫʪʝ ʩʲʸʤʢʠ 

ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʠʩʭʦʜʷ ʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʦʨʪʦ-

ʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʦ ʠʟʤʝʨʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʉɼʀ, ʨʝ-

ʞʠʤʘ ʩʲʸʤʢʠ, ʚ ʢʦʪʦʨʦʤ ʙʳʣ ʧʦʣʫʯʝʥ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʩʢʘʥʝʨʥʳʡ ʩʥʠʤʦʢ ʠ ʚʠʜʘ 
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ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʚʳʧʦʣʥʠʤʦʩʪʠ ʚʪʦʨʦʛʦ ʫʩʣʦʚʠʷ 

ʥʘʡʜʸʤ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʩʚʷʟʳʚʘʶʱʠʝ ʉʂʆ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ ʉɼʀ ʚ ʌʇ ʆʕʉʉ ʠ ʧʘʨʘʤʝʪʨʳ ʩʲʸʤʢʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʬʦʨʤʝ ʫʨʘʚʥʝʥʠʷ (5.45) ʩ ʫʩʣʦʚʠʷʤʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʟʥʘʯʝʥʠʡ ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ὠ ʚʝʢʪʦʨʘ ʉɼʀ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʢʦʩʚʝʥʥʳʭ ʠʟʤʝʨʝ-

ʥʠʡ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ὠ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪ- 

ʨʦʚ ʩʲʸʤʢʠ, ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʳ ʩ ὠ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ-

ʥʦʩʠʪʩʷ ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ Æ̓ ʩʯʠʪʳʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ [83,90,94,143-

146,149-151,195-197] ʚ ʙʦʨʪʦʚʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ɹɿʋ), ʟʥʘʯʝʥʠʝ ʢʦ-

ʪʦʨʦʡ ʘʧʨʠʦʨʥʦ ʠʟʚʝʩʪʥʦ ʜʣʷ ʚʩʝʭ ʜʘʪʯʠʢʦʚ ʤʘʪʨʠʮ ʇɿʉ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʆʕʉʉ ʘʧʨʠʦʨʥʦ ʠʟʚʝʩʪʥʘ ʬʫʥʢʮʠʷ  Æ̓ •ὲ. ʇʨʠ ʵʪʦʤ ʩʧʨʘʚʝʜʣʠʚʳ ʩʦʦʪ-

ʥʦʰʝʥʠʷ 

†̓ = 1/Æ̓,                                                                                                     (5.71) 

ʛʜʝ  †̓ ï ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʢ ʥʘ ʤʘʨʰʨʫʪʝ ʩʲʸʤʢʠ, ʘ ʪʘʢʞʝ 

†̓ = 
Ў

.                                                                                                        (5.72) 

ʀʟ (5.72) ʩʣʝʜʫʝʪ, ʯʪʦ 

„†̓ ̓Ͻ„ὠ.                                                                                               (5.73) 

ɼʘʣʝʝ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʘʤʠ (2.107) ï(2.108), ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʫʯʠʤ ʩʣʝ-

ʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 

„ὠ ϽὨϽ„ȿὠ̠ ȿ̱ ὠ Ͻ„Ὀ.                                                         (5.74) 

ʀ ʥʘʢʦʥʝʮ, ʠʟ ʬʦʨʤʫʣ (2.52) ʠ Ὀ ὨϽ˗ˍ  ʩʣʝʜʫʝʪ, ʯʪʦ 

„Ὑ ὒȟȟϽ„ὈO  „ὢ ὒϽ„Ὀ; „ὣ ὒϽ„Ὀ; „ὤ ὒϽ„Ὀ.                  (5.75)                                                                            

„Ὀ „ὠ.                                                                                                 (5.76) 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʬʦʨʤʫʣʘʭ (5.71) ï (5.76), (4.22), ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʲʸʤʢʠ 

(ʪʘʙʣʠʮʘ 5.1) ʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʷʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ (ʩʤ. ʪʘʙʣʠʮʘ 4.1), ʚ 

ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ „̅ ̏ὠ̐̎̏ȟ̍„̅ ̏†̐̓ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʷ ʚʳ-

ʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ  ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.2.  
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ʊʘʙʣʠʮʘ 5.1 - ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʲʸʤʢʠ 

D, 

ʢʤ 

ὒȟȟ, 

ʨʘʜ 

ὠ, 

ʤ/ʩ 

†̓, ʩ „ȿὠ̠ ȿ̱, 

ʤ/ʩ 

„Ὑ̠ ,̱ 

ʤ 

Cʈ
n , 

ʨʘʜ /ʩ 

475 0,5 0,06 0,0001 0,003 1 0,001106 

ʊʘʙʣʠʮʘ 5.2 - ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʡ 

 ̄ „Ὑ, ʤ „̅ ̏†̐̓, 

ʩ Ͻρπ 

„̅ ̏ὠ̐̎̏,̍ 

ʤ/ʩ Ͻρπ 

„̅ ̏Ὀ̐ , 

ʤ 

„̅ ̏̐́ , 

ʨʘʜ Ͻρπ 

„̅ ̏,̐‫ 

ʨʘʜ/ʩ Ͻρπ 

1 ρ υ πȟς ρȟσ πȟς πȟχ ρȟρ υȟυ ρȟς φ 0,38 1,9 

2 5 10 ρȟσ ςȟφ πȟχ ρȟτ υȟυ ρρ υȟυ ρρ 1,9 3,8 

3 10 ςπ ςȟφ υȟσ ρȟτ ςȟψ ρρςς ρρȟπ ςς 3,8 7,6 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 5.1, 5.2 ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɻʉʅʉ ʠ ɿɼ ʧʫʪʸʤ ʪʦʯʥʝʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʪʦʯʥʦʩʪʴ ʦʧʝʨʘʪʠʚ-

ʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʦ ʕɺʆ ʥʝ ʭʫʞʝ 20 ʤʝʪʨʦʚ. ʇʨʠ ʵʪʦʤ 

ʉʂʆ ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʝʥʠʷ ʪʘʢʪʦʚʦʛʦ ʚʨʝʤʝʥʠ †̓ ʩʯʠʪʳʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʥʘ ʙʦʨʪʫ ʂɸ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʙʦʣʴʰʝ 

ʧʷʪʠ ʥʘʥʦʩʝʢʫʥʜ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʝʪʨʦʚʦʡ ʪʦʯʥʦʩʪʠ ʛʝʦʧʨʠ-

ʚʷʟʢʠ ʉʂʆ ʦʰʠʙʢʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʪʘʢʪʦʚʦʛʦ ʚʨʝʤʝʥʠ †̓ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʙʦʣʴʰʝ 

ʦʜʥʦʡ ʥʘʥʦʩʝʢʫʥʜʳ. ʇʦʩʢʦʣʴʢʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʆʕʉʉ ʪʦʯʥʦʩʪʴ ʚʨʝʤʝʥʥʦʡ ʧʨʠ-

ʚʷʟʢʠ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʝʜʠʥʠʮ ʤʠʢʨʦʩʝ-

ʢʫʥʜ, ʪ.ʝ. ʥʘ ʪʨʠ ʧʦʨʷʜʢʘ ʭʫʞʝ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ ʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʆʕʉʉ. ɼʣʷ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʘʚ-

ʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʧʨʦʚʝʜʸʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ. 

5.4. ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʝʪʥʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʝʪʥʦʛʦ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ (ʄʉʉ) ʤʝʩʪʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʠʟʚʝʩʪʥʳʝ ʧʦʜʭʦʜʳ [51,162-163]  
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ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʠʥʝʤʘʪʠʢʠ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʨʝʞʠʤʦʚ ʤʘʨʰʨʫʪʥʦʡ ʩʲʸʤʢʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʫʜʠʪʴ ʦ ʢʦʨʨʝʢʪ-

ʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʄʉʉ 

ʤʝʩʪʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʷʪʴ ʵʪʘʧʦʚ [219-221]:  

1) ʉʠʥʪʝʟ ʤʘʢʝʪʘ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

2) ʇʨʦʢʣʘʜʢʘ ʪʨʘʩʩʳ ʂɸ ʯʝʨʝʟ ʪʝʩʪʦʚʳʡ ʫʯʘʩʪʦʢ. 

3) ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ. 

4) ʇʦʩʪʨʦʝʥʠʝ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ. 

5) ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʠ ʧʦʜʛʦʪʦʚʢʘ ʬʦʨʤʫ-

ʣʷʨʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʵʪʘʧʦʚ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

1.ʉʠʥʪʝʟ ʤʘʢʝʪʘ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʜʙʦʨ (ʧʦʩʪʨʦʝʥʠʝ) ʎʄʈ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʟʘʜʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʚʝʨʰʠʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ABCD, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʛʨʘʥʠʮʳ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʨʠʩʫʥʦʢ 5.1).  

 
ʅʘ
ʧʨʘ
ʚʣʝ
ʥʠʝ
 ʧʦ
ʣʝʪ
ʘ ʂ
ɸ

ʬʨʘ
ʛʤʝ
ʥʪ 
ʪʨʘ
ʩʩr
 ʊ

B

ɸ

C

D

E

 

ʈʠʩʫʥʦʢ 5.1 - ʄʘʢʝʪ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʩʲʸʤʢʠ 

ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʟʘʜʘʶʪʩʷ ʪʘʢʞʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ (ʪʦʯʢʘ 

ɽ), ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʤʦʜʝʣʠʨʫʝʤʘʷ ʪʨʘʩʩʘ ʊ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ 

ʪʦʯʝʢ ʂɸ (ʜʘʣʝʝ ʪʨʘʩʩʘ ʂɸ) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 
0

t  ʚʢʣʶʯʝʥʠʷ  ʩʲʸʤʦʯʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ. ɿʘʜʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʛʨʘʥʠʮ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʩʲʸʤʢʠ 

ʠ ʧʦʜʩʧʫʪʥʠʢʦʚʦʡ ʪʦʯʢʠ ʂɸ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʛʣʦʙʘʣʴʥʦʡ 
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ʠʣʠ ʜʝʪʘʣʴʥʦʡ ʎʄʈ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ  ʤʥʦʞʝʩʪʚʘ { }ðà= HL,,BG , 

{ }ðà= **** H,,XG
ʇɺ

Y , ʥʘ ʢʦʪʦʨʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʟʘʜʘʥʳ ʦʪʦʙʨʘʞʝʥʠʷ 

{ }LB,G
ʇ
= ­ {}H=G , { }­= *** YX ,G

ʇ
{ }**=H

ɺ
G  ʠ ʠʟʚʝʩʪʥʳ ʬʫʥʢʮʠʠ 

ʦʪʦʙʨʘʞʝʥʠʷ 
ɺʇ

G  G :f ­ , *** ­
ɺʇ

G  G :f  ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ   

),(f LBH=  ʠ ),(f ****= YXH .  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʦʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʎʄʈ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʄʉʉ 

ʷʚʣʷʝʪʩʷ ʧʨʠʚʷʟʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠʨʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʢ 

ʨʝʘʣʴʥʦʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʜʝʣʠ ʵʣʣʠʧʩʦʠʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ 

ʧʨʝʚʳʰʝʥʠʡ (ʚʳʩʦʪ) ʥʘʜ ʥʠʤ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʠʨʦʚʦʡ ʠʣʠ 

ʨʝʬʝʨʝʥʮʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ʚʳʩʦʪ [222-224].  ʇʨʠ ʵʪʦʤ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚ 
ʇ

G  

ʠ *

ʇ
G  ʷʚʣʷʶʪʩʷ ʫʟʣʘʤʠ ʨʝʛʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʘ ʤʥʦʞʝʩʪʚ

ɺ
G  ʠ *

ɺ
G  - 

ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ H ʠ ʥʦʨʤʘʣʴʥʳʤʠ 
*H  ʚʳʩʦʪʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʟʣʘ 

ʨʝʛʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʎʄʈ, ʢʘʢ ʠʟʚʝʩʪʥʦ [222], 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ (ʭʨʘʥʷʪʩʷ ʪʦʣʴʢʦ ʚʳʩʦʪʳ 

ʙʝʟ ʢʦʦʨʜʠʥʘʪ ʫʟʣʦʚʳʭ ʪʦʯʝʢ), ʙʳʩʪʨʳʤ ʜʦʩʪʫʧʦʤ ʢ ʫʟʣʦʚʳʤ ʪʦʯʢʘʤ, ʧʨʦʩʪʳʤ 

ʚʠʜʦʤ ʬʫʥʢʮʠʦʥʘʣʦʚ ),(f LBH=  ʠ ),(f *** YXH *=  (ʙʠʣʠʥʝʡʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ) 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪ  ʚ ʧʨʦʠʟʚʦʣʴʥʳʭ ʪʦʯʢʘʭ. 

ɹʠʣʠʥʝʡʥʳʡ ʩʧʦʩʦʙ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʠʣʣʶʩʪʨʠʨʫʝʤʳʡ ʥʘ ʨʠʩʫʥʦʢ 5.2, ʩʚʦʜʠʪʩʷ ʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʝʞʜʫ ʧʘʨʘʤʠ ʪʦʯʝʢ. 

 

ʈʠʩʫʥʦʢ 5.2 - ʈʘʩʯʝʪ ʚʳʩʦʪʳ ʪʦʯʢʠ ʄ ʩ ʧʦʤʦʱʴʶ ʙʠʣʠʥʝʡʥʦʡ 

ʠʥʪʝʨʧʦʣʷʮʠʠ 
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ʈʘʩʯʝʪ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʪʦʯʢʠ ʧʦ ʝʝ ʧʣʘʥʦʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʅʘʧʨʠʤʝʨ, ʚ ʜʝʪʘʣʴʥʦʡ ʎʄʈ ʨʘʩʯʸʪ 

ʫʧʦʨʷʜʦʯʝʥ ʧʦ ʠʥʜʝʢʩʘʤ  i, j ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 
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     (5.77)

 2. ʇʨʦʢʣʘʜʢʘ ʪʨʘʩʩʳ ʂɸ ʯʝʨʝʟ ʪʝʩʪʦʚʳʡ ʫʯʘʩʪʦʢ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦ-

ʩʪʨʦʝʥʠʷ ʄʉʉ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʘʟʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʨ-

ʙʠʪʳ ʂɸ ʥʘ ʤʦʤʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ ʠ ʧʨʦʢʣʘʜʢʘ ʪʨʘʩʩʳ ʂɸ, ʧʨʦ-

ʭʦʜʷʱʝʡ ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ. ɺʥʘʯʘʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦ-

ʮʝʜʫʨʘ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʙʘʟʦʚʦʡ ʦʨʙʠʪʳ ʂɸ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʠ ʧʨʦʢʣʘʜʢʘ ʪʨʘʩʩʳ ʂɸ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʡ ʦʨʙʠʪʝ. 

ɺʳʙʠʨʘʶʪʩʷ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ ʧʦ ʵʣʝʤʝʥʪʘʤ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ ʂɸ ʠ ʚʳʯʠʩ-

ʣʷʶʪʩʷ ʠʩʪʠʥʥʦʝ ʟʚʸʟʜʥʦʝ ʚʨʝʤʷ ʠ ʛʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʂɸ ʥʘ ʤʦʤʝʥʪ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ ʟʘʜʘʶʪʩʷ ʤʦʜʝʣʴʥʘʷ ʜʘʪʘ ʠ ʚʨʝʤʷ ʚʢʣʶʯʝʥʠʷ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ɽʩʣʠ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʘʪʴ ʦʨʙʠʪʫ 

ʥʘʧʨʷʤʫʶ, ʪʦ ʥʝʜʦʩʪʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʠ ʜʚʠʞʝʥʠʷ ʂɸ [155-157]. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ 

ʪʨʘʩʩʳ ʂɸ ʠ ʝʩʣʠ ʦʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʙʘʟʦʚʦʡ ʦʨʙʠʪʳ 

ʪʨʘʩʩʘ ʂɸ ʧʨʦʭʦʜʠʪ ʜʘʣʝʢʦ ʦʪ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʠʢʦʡ, 

ʠʟʣʦʞʝʥʥʦʡ ʚ ʧ.3.2, ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʢʦʥʬʠʛʫʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪʳ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʤʦʩʢʦʚʩʢʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʢʣʶʯʝʥʠʷ ὸ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘ-

ʪʫʨʳ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ὄ̐ȟὒ̐ ʧʦʜʩʧʫʪʥʠʢʦʚʦʡ ʪʦʯʢʠ ʂɸ ʩʦʚʧʘʜʘʣʠ ʩ 

ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ὄȟὒ ʪʦʯʢʠ E ʥʘ ʪʝʩʪʦʚʦʤ ʫʯʘʩʪʢʝ (ʩʤ. ʨʠʩʫʥʦʢ 

5.1) 
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3.ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʚʳʙʠʨʘʝʪ- 

ʩʷ ʨʝʞʠʤ ʩʲʸʤʢʠ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ:  

ʜʣʷ ʨʝʞʠʤʘ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ - ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠ-

ʥʘʪʳ ὄ꞊ȟὒ꞊ȟὌ꞊  ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʘ ʎʃɺ ʧʦ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ;  

ʜʣʷ ʨʝʞʠʤʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ - ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

 ὄ ȟὒ ȟὌ  ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʥʘ ʪʨʘʝʢʪʦʨʠʠ 

ʩʣʝʜʘ ʎʃɺ ʧʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ;  

ʜʣʷ ʨʝʞʠʤʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ - ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠ-

ʥʘʪʳ  ὄ ȟὒ ȟὌ  ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʘ ʎʃɺ ʧʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ.  

ʇʨʠ ʵʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʦʙʦʟʥʘʯʝʥʠʡ: ʮʠʬ-

ʨʦʡ ç0è ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʠʥʜʝʢʩʝ ʧʘʨʘʤʝʪʨʦʚ ʩʣʝʜʫʝʪ ʦʙʦʟʥʘʯʘʪʴ ʠʭ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʎʃɺ ʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ; 

ʟʥʘʢʦʤ ç*è ʚ ʚʝʨʭʥʝʤ ʠʥʜʝʢʩʝ - ʟʘʤʝʱʘʶʱʠʝ ʤʦʜʝʣʠ, ʘ ʟʥʘʢʦʤ çèͯ ʥʘʜ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ï ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʲʸʤʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʉʥʘʯʘʣʘ ʥʘʭʦʜʠʪʩʷ ʜʣʠʥʘ ʎʃɺ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʆɿʕ ʧʦ ʬʦʨʤʫʣʝ Ὀ ὸ  

ὢ ὢ ὸ ὣ ὣὸ ὤ ὤ ὸ , ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ╛ ὸ

ὒ ὸȟὒ ὸȟὒ ὸ ˟ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʎʃɺ, ʧʦʧʨʘʚʢʘ ʟʘ ʨʝʣʴʝʬ 

ЎὈ (ʩʤ. 2.24 ï 2.26) ʠ ʟʥʘʯʝʥʠʝ Ὀ ὸ  (ʩʤ. 3.2).  ʇʦʩʣʝ ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘ-

ʯʝʥʠʷ ʤʦʜʫʣʷ ȿὠ̠ˍὸȿ  ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ ʠ ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷ-

ʶʱʝʡ 
)(

)(

0

0

0ʂɸ
ʥʦʤ

0

tD

tV
fV Ö=  ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ (ʉɼʀ) ʚ ʮʝʥʪʨʝ ʌʇʉ. 

ɼʘʣʝʝ ʧʦ ʬʦʨʤʫʣʘʤ (3.5), (3.7) ʠ (3.8) ï (3.11) ʚʳʯʠʩʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

‌ὸ , ɼὸ , ʔὸ  ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʘ ʧʦ ʬʦʨʤʫʣʘʤ (3.42) ʠ 

(2.59) ï (2.70) ï ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ )(),(
00

tt
yx
ww , 

‫ ὸ  ʠ ʵʣʝʤʝʥʪʦʚ Á ὸ  ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʎʃɺ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʧʦ ʬʦʨ- 
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ʤʫʣʘʤ (3.12) ï (3.13) ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʘʟʠʤʫʪʳ ʊA
A

, CA
A

, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʘʩʩʝ 

 ʂɸ  ʠ  ʤʘʨʰʨʫʪʫ ʩʲʸʤʢʠ.  

 4.ʇʦʩʪʨʦʝʥʠʝ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ. ʅʘ ʯʝʪʚʸʨ-

ʪʦʤ ʵʪʘʧʝ ʧʦ ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʩʲʸʤʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʠʢʦʡ ʠ ʬʦʨʤʫ-

ʣʘʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʛʣʘʚʝ 3, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩʯʸʪ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ ʣʠ-

ʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʘ ʪʘʢʞʝ ʠʭ ʘʧʧʨʦʢʩʠʤʘʮʠʷ (ʩʤ. ʧ.3.1). ʇʨʠ 

ʵʪʦʤ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʚ ʚʳʙʨʘʥʥʦʤ ʨʝʞʠʤʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʫʣʝʡ ʇʂ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʥʘ 

ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ (ʩʤ. ʪʘʙʣʠʮʘ 4.7), ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʫʢ-

ʪʫʨʘ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ.  

5.ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʠ ʧʦʜʛʦʪʦʚʢʘ ʬʦʨʤʫ-

ʣʷʨʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ.  

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ. ʂʘʯʝʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ ʤʘʪʨʠʮʘʤʠ ʇɿʉ, ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʩʠʥʭʨʦʥʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ɿʇ ʧʦ ʩʪʨʦʢʘʤ ʤʘʪʨʠʮ ʇɿʉ ʥʘ ʠʥʪʝʨ-

ʚʘʣʝ ʩʲʸʤʢʠ [195-197]. ɺ ɻʆʉʊʝ ʧʦ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ [210] ʧʦʥʷʪʠʝ ʢʘʯʝʩʪʚʘ ʘʵʨʦ-

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʦʪʩʫʪʩʪʚʫʝʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʨʤʠʥʘ çʩʜʚʠʛè ʠʟʦʙ-

ʨʘʞʝʥʠʷ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʧʣʦʩʢʦʩʪʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ ʟʘ ʚʨʝʤʷ ʧʦʣʥʦʡ ʚʳ-

ʜʝʨʞʢʠ, ʚʳʟʚʘʥʥʦʝ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʠʣʠ ʫʛʣʦʚʳʤ ʜʚʠʞʝʥʠʝʤ ʩʲʸʤʦʯʥʦʡ ʢʘʤʝʨʳ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʜʨʦʚʳʤ ʩʥʠʤʢʘʤ, ʠ ʪʨʝʙʫʝʪ ʫʪʦʯ-

ʥʝʥʠʷ ʜʣʷ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʚʝʜʸʤ ʦʧʨʝʜʝʣʝʥʠʝ ʩʜʚʠʛʘ ʠ 

ʩʤʘʟʘ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʨʝʞʠʤʝ ɺɿʅ ɿʇ [211]. 

ʇʦʜ ʩʜʚʠʛʦʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʙʫʜʝʤ 

ʧʦʥʠʤʘʪʴ ʩʤʝʱʝʥʠʝ ЎὯȟЎὲ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʪʨʦʢʘʭ ʠ ʩʪʦʣʙʮʘʭ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʪʨʘʝʢʪʦʨʠʡ 

ʜʚʠʞʝʥʠʷ ɿʇ ʧʦ ʦʩʷʤ Ox ʠ Oy ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇ ʚ ʮʠʢʣʝ ɺɿʅ, ʚʳʟʚʘʥʥʳʭ 

ʦʪʣʠʯʠʝʤ ʟʥʘʯʝʥʠʡ ʧʨʦʜʦʣʴʥʦʡ ὠ˔˜ὼȟώ ʠ ʧʦʧʝʨʝʯʥʦʡ ὠ˔˜ὼȟώ ʩʦʩʪʘʚʣʷʶ- 
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ʱʠʭ ʉɼ ɿʇ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ὠ˔˜ ὠ̎̏ȟ̍ὠ
˔˜ π . ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʤʝʞʜʫ ʧʠʢʩʝʣʴʥʳʤʠ ʠ ʤʝʪʨʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʤʝʱʝʥʠʡ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʮʠʢʣʘʭ ɺɿʅ ɿʇ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ: 

 Ўὼ ЎὯϽЎὰȠ Ўώ ЎὲϽЎὰ,                                                                   (5.78) 

ʛʜʝ ЎὰȟЎὰȟὯȟὲ ï ʨʘʟʤʝʨʳ ʠ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʜʚʠʛʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

Ўὼ=ὠ˔˜ὼȟώ ὠ̎̏ Ͻ̍†̇Ƞ Ўώ=ὠ
˔˜ὼȟώϽ†̇ .                                      (5.79) 

ʇʦʜʩʪʘʚʠʚ ʚ ʫʨʘʚʥʝʥʠʷ (2.103) - (2.104) x=0, ὰ=0 ʠ ὰḙρ, ʧʦʣʫʯʠʤ: 

Ўὼ  ‫ ὸ ̝‫ ϽÁ ὸ ϽώϽ† ;                                                          (5.80) 

Ўώ  ‫ ὸ ̝‫ ϽÁ ὸ ϽὰϽώϽ† .                                                    (5.81) 

ʇʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ (5.78) ï (5.81) ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ 

ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʝʪʥʦʛʦ ʩʥʠʤʢʘ ʚ ʯʘʩʪʠ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ. ʀʟ ʚʳʨʘʞʝʥʠʡ (5.80) ï (5.81) ʪʘʢʞʝ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʜʚʠʛ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʆʕʉʉ ʦʢʘʟʳʚʘʶʪ ʩʦʩʪʘʚʣʷʶʱʠʝ ‫ ὸ, ‫ ὸ ʫʛʣʦʚʦʡ ʩʢʦ-

ʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ, ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ̝‫  ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ, ʫʛʣʦʚʘʷ ʦʨʠʝʥʪʘʮʠʷ 

Á ὸȟÁ ὸ ʦʩʝʡ Ox ʠ Oz ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʩʝʡ OZ ʠ OX ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ ʫʜʘʣʝʥʠʝ ʜʘʪʯʠʢʦʚ ʇɿʉ 

ʦʪ ʮʝʥʪʨʘ ʌʇʉ ʧʦ ʦʩʠ Oy ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʌʇ ʠ  ʜʣʠʪʝʣʴʥʦʩʪʴ †  ʮʠʢʣʘ ɺɿʅ 

ɿʇ.  

ʇʦʜ ʧʦʢʘʟʘʪʝʣʝʤ ʩʤʘʟʘ Ўώ  ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʦʪ-

ʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʧʝʨʝʯʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ὠ˔̃ ὼ πȟώ  ʥʘ ʢʨʘʷʭ ώȟώ  ʣʠ-

ʥʝʝʢ ʤʘʪʨʠʮ ʇɿʉ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ὠ˔˜ὼ πȟώ π ὠ̎̏ ̍ʚ ʮʝʥʪʨʝ ʌʇʉ: 

Ўώ ὠ˔˜ὼ πȟώ ὠ̎̏ Ͻ̍ρππϷ.                                                    (5.82)  

ʇʦʜʩʪʘʚʠʚ ʚ (5.78) ʚʳʨʘʞʝʥʠʝ ʜʣʷ ὠ˔˜ὼ πȟώ  ʠʟ ʬʦʨʤʫʣʳ (2.103) ʠ 

 ʩʦʦʪʥʦʰʝʥʠʝ ὠ̎̏̍ Ўὰ †̓ϳ , ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ, ʯʪʦ †̇ ὓϽ†̓, ʧʦʣʫʯʠʤ 

ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʸʪʘ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʩʤʘʟʘ: 

Ўώ
̅̏̐

ȿЎώ ЎὰϽὓȿϽρππϷϳ .                                                             (5.83) 
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ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʚʠʜʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʜʚʠʛʘ ʠ ʩʤʘʟʘ ʩʢʘʥʝʨ- 

ʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʚʠʩʠʪ ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʢʦʦʨʜʠʥʘʪ x, y ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ. ʇʨʠ ʵʪʦʤ ʫʩʣʦʚʠʷ (2.83) - (2.84) ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ 

ɿʇ ʧʦ ʩʪʨʦʢʘʤ ʤʘʪʨʠʮ ʇɿʉ ʚʳʧʦʣʥʷʶʪʩʷ ʩʪʨʦʛʦ ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʝ ʬʦʪʦʧʨʠʸʤʥʦʡ 

ʩʪʨʫʢʪʫʨʳ (ʌʇʉ) ʆʕʉʉ, ʘ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʜʘʪʯʠʢʦʚ ʇɿʉ ʦʪ ʮʝʥʪʨʘ (ʫʚʝʣʠʯʝ-

ʥʠʷ ʢʦʦʨʜʠʥʘʪʳ y) ʧʨʦʜʦʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ὠ˔˜ὼȟώ  ʉɼʀ ʧʦ ʦʩʠ x ʥʘʯʠʥʘʝʪ 

ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʩʚʦʝʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʠ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʧʦʧʝʨʝʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ὠ˔˜ØȟÙ ʧʦ ʦʩʠ y. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪ ʬʠʟʠʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ ʧʦʥʷʪʠʷ ʩʤʘʟʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʨʘʢʫʨʩʘʭ ʠ ʪʨʘʝʢʪʦʨʠʷʭ ʩʲʸʤʢʠ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʜʣʠ-

ʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ ɺɿʅ ʠ ʩʥʠʞʘʪʴʩʷ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʆʕʉʉ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʝʟʢʦʩʪʠ, ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʠ ʷʨʢʦʩʪʠ ʬʦʨʤʠʨʫʶ-

ʱʝʛʦʩʷ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʨʘʟʤʳʪʦʩʪʴ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʥʘ 

ʢʨʘʷʭ ʣʠʥʝʝʢ ʤʘʪʨʠʮ ʇɿʉ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʨʦʚʝʥʴ ʩʜʚʠʛʘ ʠ ʩʤʘʟʘ 

ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʘ-

ʪʝʨʠʘʣʳ ʩʲʸʤʢʠ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʧʨʠʛʦʜʥʳ ʢ ʦʙʨʘʙʦʪʢʝ.  

ʀʟʣʦʞʝʥʥʳʝ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʨʝʞʠʤʝ ɺɿʅ ɿʇ ʜʠʢʪʫʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʫʯʸʪʘ ʫʨʦʚʥʝʡ ʩʜʚʠʛʘ ʠ ʩʤʘʟʘ ʧʠʢʩʝʣʝʡ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʢʝʪʥʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʨʝ-

ʞʠʤʘ ʩʲʸʤʢʠ ʧʦ ʬʦʨʤʫʣʝ (5.79) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʜʦʧʫʩʪʠʤʦʛʦ ʩʤʘʟʘ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ  ʄ=64 ʩʜʚʠʛ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳ-

ʰʘʪʴ ʜʝʩʷʪʠ ʧʠʢʩʝʣʝʡ, ʪ.ʝ. ʧʨʠ Ўώ ρπϽЎὰ , ʧʦʣʫʯʠʤ: 

 Ўώ
̅̏̐

ρυȟφ Ϸ.                                                                                     (5.84) 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʦʪʥʦʰʝ-

ʥʠʝ ʧʦʧʝʨʝʯʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ὠ˔˜ὼ πȟώ  ʉɼʀ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ὠ̎̏ ̍ʥʘ ʢʨʘʶ ʤʘʪʨʠʮ ʇɿʉ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʚʝʣʠ- 

ʯʠʥʳ 0,156. ɼʘʣʝʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʤʘʟʘ ʚ ʧʦʣʦʩʝ ʟʘʭʚʘʪʘ ʩʲʸʤʦʯ-

ʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʢʦʪʦʨʦʝ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ 15 ʇʂ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠ 
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ʪʘʢ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ ʥʘ ʨʠʩʫʥʢʘʭ ɸ.1 ï ɸ.16. ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ 

ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ ʠ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʩʤʘʟʘ 

 ʧʝʨʝʭʦʜʷʪ ʢ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ.  

ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʥʳʝ ʤʘʢʝʪʥʳʝ ʜʘʥʥʳʝ ʫʜʦʙʥʦ ʧʨʝʜ-

ʩʪʘʚʣʷʪʴ ʚ ʚʠʜʝ ʩʝʤʠ ʙʣʦʢʦʚ ʪʘʙʣʠʮ ʚʠʜʘ 5.3 -5.9. ʕʪʫ ʩʪʨʫʢʪʫʨʫ ʤʘʢʝʪʥʳʭ ʜʘʥ-

ʥʳʭ ʙʫʜʝʤ ʜʘʣʝʝ ʥʘʟʳʚʘʪʴ ʬʦʨʤʫʣʷʨʦʤ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ (ʌʄɼ) ʤʘʨʰʨʫʪʘ 

ʩʲʸʤʢʠ (ʄʉ).                                                  

                                                                                                ʊʘʙʣʠʮʘ 5.3 

ɹʣʦʢ 1 ï ʇʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʤʘʢʝʪʥʳʭ ʩʪʨʦʢ ʠ ʚʨʝʤʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ˉʧ/ʧ, 

Ὧ̇  

 

k 

†, ʩ †, ʩ 

ɼʣʷ ʯʸʪʥʳʭ ʤʘʪʨʠʮ 

(**)  

ɼʣʷ ʥʝʯʸʪʥʳʭ ʤʘʪʨʠʮ 

(*)  

†̇=0 †̇=0.0126 ʩ  

1 ể ể ể 

ể ể ể ể 

ể ể ể ể 

ể ể ể ể 

ể ể ể ể 

ể ể ể ể 

ể ể ể ể 

                                                                                                 

                                                                                              ʊʘʙʣʠʮʘ 5.4  

ɹʣʦʢ 2 ï ʇʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʠ ʧʣʦʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʜʘʪʯʠʢʦʚ ʇɿʉ 

                         

 

 

 

 

 

 

ˉʧ/ʧ,

ὲ̍  

n ‗ */

**  

x 

 

y, 

ʤ 

ὰ, 

ʨʘʜ 

ὰ, 

ʨʘʜ 

ὰ, 

ʨʘʜ 

x = ὼᶻ x=ὼᶻz=0 

1 ể ể ể ȣ ể ể ể ể 

ể ể ể ể ȣ ể ể ể ể 

ể ể ể ể ȣ ể ể ể ể 
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                                                                                       ʊʘʙʣʠʮʘ 5.5 

             ɹʣʦʢ 3 - ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ  

  

 

                                                                          

 

 

 

 

 

 

 

                                                                           

 

 

 

 

                                                

 

                                                                          ʊʘʙʣʠʮʘ 5.6.     

ɹʣʦʢ 4 ï ʋʛʣʦʚʳʝ ʕɺʆ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ 

 

 

                                                                             

                                                                           

                                                                            

                                                                                                 

 

 

 

 

ʇʘʨʘʤʝʪʨʳ 

ʤʦʜʝʣʝʡ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠʥʦʤʦʚ 

ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 

 

‚ 

 

 ‚ 

 

‚ 

 

ȣ 

ʇʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ 

„ᶻ „̅ ̏ ̐

ὢᶻ, ʤ ȣ ȣ ȣ ȣ ȣ ȣ 

ể ể ể ể ể ể ể 

ὢ
ᶻ
, ʤ/ʩ ȣ ȣ ȣ ȣ ȣ ȣ 

́ ᶻ, ʨʘʜ ȣ ȣ ȣ ȣ ȣ ȣ 

ể ể ể ể ể ể ể 

ể ể ể ể ể ể ể 

́ ᶻ, ʨʘʜ 

 

ȣ ȣ ȣ ȣ ȣ ȣ 

ể ể ể ể ể ể ể 

‫ᶻ, ʨʘʜ/ʩ ȣ ȣ ȣ ȣ ȣ ȣ 

ể ể ể ể ể ể ể 

‫ᶻ, ʨʘʜ/ʩ ȣ ȣ ȣ ȣ ȣ ȣ 

ˉ ʧ/ʧȟ 

Ὧ̇  

k ́ ᶻ, ʨʘʜ 

 

 

 

 

́ ᶻ, ʨʘʜ 

 

ȣ ́ ᶻ, ʨʘʜ  

 

1 ể ȣ ȣ ȣ ȣ 

ể ể ể ể  ể 

ể ể ȣ ȣ ȣ ȣ 

ể ể ȣ ȣ ȣ ȣ 

ể ể ȣ ȣ ȣ ȣ 

ể ể ȣ ȣ ȣ ȣ 

ể ể ȣ ȣ ȣ ȣ 
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                                                                                  ʊʘʙʣʠʮʘ 5.7 

              ɹʣʦʢ 5 - ʃʠʥʝʡʥʳʝ ʕɺʆ ʩʪʨʦʢ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ: ‗ȟὲ 

                                                                                

                                                                                 ʊʘʙʣʠʮʘ 5.8 

                         ɹʣʦʢ 6 ï ʅʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʃɺ: ‗ȟὲ 

ˉ

ʧ/ʧȟ 

Ὧ̇  

k ὒᶻ

, ʨʘʜ 

ὒᶻ

, ʨʘʜ 

ὒᶻ

, ʨʘʜ 

1 ể ȣ ȣ ȣ 

ể ể ể ể ể 

ể ể ȣ ȣ ȣ 

                                                                                                     ʊʘʙʣʠʮʘ 5.9   

                      ɹʣʦʢ 7 - ɼʣʠʥʘ ʃɺ ʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʥʘ ʆɿʕ: ‗, n 

 

 

 

 

 

 

ɹʣʦʢ 1 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ 

ʥʦʤʝʨʦʚ Ὧ̇  ʤʘʢʝʪʥʳʭ ʩʪʨʦʢ, ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ Ὧ ʵʪʠʭ ʩʪʨʦʢ ʚ  ʩʪʨʫʢʪʫʨʝ ʄʉ ʠ 

ʚʨʝʤʝʥʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ † ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʤʘʪʨʠʮʘʤʠ ʯʸʪʥʦʛʦ ʠ ʥʝʯʸʪ-

ʥʦʛʦ ʨʷʜʘ ʆʕʉʉ.  

ɹʣʦʢ 2 ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʥʦʤʝ- 

ʨʦʚ ὲ̇  ʜʘʪʯʠʢʦʚ ʇɿʉ (ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ), ʠʭ ʧʣʦʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ x, y ʚ ʩʠʩ- 

ʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ, ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ὲ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʬʦʨ- 

ˉʧ/ʧ,

Ὧ̇   

k X*s, ʤ Y*s, ʤ Z*s, ʤ X*s, ʤ Y*s, ʤ Z*s, ʤ 

ɼʣʷ ʯʸʪʥʳʭ ʤʘʪʨʠʮ ɼʣʷ ʥʝʯʸʪʥʳʭ ʤʘʪʨʠʮ 

1 ể ȣ ȣ ȣ ȣ ȣ ȣ 

ể ể ể ể ể ể ể ể 

ể ể ȣ ȣ ȣ ȣ ȣ ȣ 

ˉʧ/ʧ, 

Ὧ̇  

 

k Ὀᶻ, ʤ X0*, ʤ Y0*, ʤ Z0*, ʤ 

1 ể ȣ ȣ ȣ ȣ 

ể ể ể ể ể ể 

ể ể ȣ ȣ ȣ ȣ 
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ʤʠʨʦʚʘʥʥʳʭ ʵʪʠʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʤʘʢʝʪʥʳʭ ʩʪʨʦʢʘʭ ʄʉ, ʧʦ-

ʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ‗ ʤʘʪʨʠʮ ʇɿʉ, ʩʦʜʝʨʞʘʱʠʭ ʜʘʪʯʠʢʠ ʇɿʉ, ʧʨʠʟʥʘʢ */** ʯʸʪʥʦʩʪʠ 

ʠʣʠ ʥʝʯʸʪʥʦʩʪʠ  ʤʘʪʨʠʮ ʇɿʉ, ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ 

†̇, ʠ ʟʥʘʯʝʥʠʷ ὰȟὰȟὰ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʵʣʝʤʝʥʪʦʚ ʉʇʃ, ʩʦʝʜʠʥʷʶʱʠʭ 

ʮʝʥʪʨ ʧʨʦʝʢʮʠʠ ʆʕʉʉ ʩ ʤʘʢʝʪʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʇɿʉ, ʟʘʜʘʥʥʳʝ ʚ ʚʠʟʠʨʥʦʡ ʩʠ-

ʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ɹʣʦʢ 3 ʩʦʩʪʦʠʪ ʠʟ ʤʘʢʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶ 

ʶʱʠʭ ʤʦʜʝʣʝʡ ʢʦʦʨʜʠʥʘʪ X*s, Y*s, Z*s ʠ ʩʢʦʨʦʩʪʝʡ ὢ*s, ὣ*s, ὤ*s ʜʚʠʞʝʥʠʷ ʂɸ, 

ʵʣʝʤʝʥʪʦʚ ́ᶻ, ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ A* (t) ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ,‫ᶻ 

-‫ᶻ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ. ɿʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʜʠʥʘ ,‫ᶻ

ʢʦʚʳ ʜʣʷ ʚʩʝʭ ʩʪʨʦʢ ʄʉ. 

ɹʣʦʢʠ 4 ʠ 5 ʥʘʧʦʣʥʷʶʪʩʷ ʜʘʥʥʳʤʠ ʦ ʤʘʢʝʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʣʠʥʝʡʥʳʭ ʠ ʫʛ-

ʣʦʚʳʭ ʕɺʆ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝ-

ʨʘʤ Ὧ̇ , Ὧ ʩʪʨʦʢ ʚ ʩʪʨʫʢʪʫʨʘʭ ʤʘʢʝʪʥʳʭ ʩʪʨʦʢ ʠ ʄʉ. ʇʦʩʢʦʣʴʢʫ ʤʘʢʝʪʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʫʛʣʦʚʳʭ ʕɺʆ ʩʪʨʦʢ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʜʘʪʯʠʢʘʤʠ ʇɿʉ ʥʝʯʸʪʥʦʛʦ ʠ ʯʸʪʥʦʛʦ 

ʨʷʜʘ, ʦʪʣʠʯʘʶʪʩʷ ʨʘʜʠʘʥʘʭ ʚ ʩʝʜʴʤʦʤ ʟʥʘʢʝ, ʵʪʠ ʵʣʝʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ 

ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʝʜʠʥʳʭ ʩʪʨʦʢ ʄʉ, ʘ ʤʘʢʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʣʠʥʝʡʥʳʭ ʕɺʆ ʜʦʣʞʥʳ 

ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʪʜʝʣʴʥʦ ʜʣʷ ʜʘʪʯʠʢʦʚ ʇɿʉ ʯʸʪʥʦʛʦ ʠ ʥʝʯʸʪʥʦʛʦ ʨʷʜʘ. 

ɹʣʦʢʠ  6 ʠ 7 ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʢʝʪʥʳʝ ʜʘʥʥʳʝ ʦ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠ-

ʥʫʩʘʭ ὒᶻ , ὒᶻȟὒᶻ  ʃɺ ʚ ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʜʣʠʥʝ ʃɺ Ὀᶻ, ʠ ʛʨʠʥ-

ʚʠʯʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ X0*, Y 0*, Z0*  ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʃɺ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʆɿʕ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ Ὧ̇ , Ὧ, ὲ̇ , ὲ ʤʘʢʝʪʥʳʭ ʩʪʨʦʢ ʠ ʠ ʧʠʢʩʝʣʝʡ ʚ 

 ʩʪʨʦʢʘʭ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʄʉʄ ʜʣʷ ʆʕʉʉ ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʟʚʝʩʪ-

ʥʳʭ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʥʝ ʪʦʣʴʢʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ, ʥʦ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ, ʠʥʬʦʨʤʘ-

ʪʠʚʥʳʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʤʘʨʰʨʫ-

ʪʦʚ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʦʠʟʚʦʜʠʪʴ ʘʧʨʠʦʨʥʫʶ ʦʮʝʥʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘ- 

ʥʠʨʫʝʤʳʭ ʨʝʞʠʤʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʟʘʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

 ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʜʫʨ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʧʨʦʮʝʩ- 
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ʩʦʚ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʥʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ ʠ 

ʠʤʝʝʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ.  

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʧʦʩʪʨʦʠʤ ʜʘʣʝʝ ʄʉʉ ʄʉ ʜʣʷ ʨʝʞʠʤʘ ʩ ʠʟʤʝʥʷʶ-

ʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʠ ʚʳʧʦʣʥʠʤ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʫʪʦʯʥʝʥʠʷ ʧʘʦʘʤʝʪʨʦʚ ʟʘ-

ʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ.  

5.5. ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝ-

ʜʫʶʱʠʝ ʯʝʪʳʨʝ ʵʪʘʧʘ: 

1. ʇʦʩʪʨʦʝʥʠʝ ʄʉʉ ʄʉ. 

2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʰʠʙʦʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. 

3. ɸʚʪʦʥʦʤʥʘʷ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. 

4. ʈʘʩʯʸʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʌʛʆ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʣʦʞʝʥʥʦʡ ʚ ʧ.5.4 ʤʝʪʦʜʠʢʦʡ ʙʳʣ 

ʧʦʩʪʨʦʝʥ ʄʉʉ ʄʉ ʥʘ ʦʙʱʝʤ ʟʝʤʥʦʤ ʵʣʣʠʧʩʦʠʜʝ WGS-84. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʦʛʦ 

ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʆɿʕ (ʨʠʩʫʥʦʢ 5.3), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʝʜʴʤʦʡ ʟʦʥʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʘ ʯʘʩʪʴ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ.  

 

ʈʠʩʫʥʦʢ 5.3 - ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʆɿʕ 

ʈʘʟʤʝʨ ʵʪʦʡ ʪʝʩʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʠʣ 152 ʢʤ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʠ 282 ʢʤ  
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ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ɿʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʚʳʩʦʪʳ *

min
H  ʪʦʯʝʢ 

ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʠʣʦ 23 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ *

max
H  ï 327 ʤ.  

ʇʝʨʝʧʘʜ ʥʦʨʤʘʣʴʥʳʭ ʚʳʩʦʪ ʥʘ ʚʩʸʤ ʪʝʩʪʦʚʦʤ ʫʯʘʩʪʢʝ ʩʦʩʪʘʚʠʣ 304 ʤ, 

ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ *

ʉʈ
H  - 152ʤ. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʘʣʴʥʦʡ ʎʄʈ 

ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʦʜʥʦʡ ʠʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʙʫʤʘʞʥʳʤ ʣʠʩʪʘʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ  

1:100 000, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 5.10, ʘ ʝʸ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʨʸʭʤʝʨʥʦʤ ʚʠʜʝ ʠ 

ʦʪʤʚrʢʝ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 5.4 ʠ 5.5. 

ʊʘʙʣʠʮʘ 5.10 - ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʝʪʘʣʴʥʦʡ ʎʄʈ 

ʇʘʨʘʤʝʪʨʳ ɿʥʘʯʝʥʠʷ 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ, ʢʤ 157 ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ 282 ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ 

ʋʛʣʦʚʳʝ ʨʘʟʤʝʨʳ 2 ʛʨʘʜʫʩʘ ʧʦ ʰʠʨʦʪʝ 4 ʛʨʘʜʫʩʘ ʧʦ ʜʦʣʛʦʪʝ 

ʇʣʦʱʘʜʴ, ʢʚ. ʢʤ 40128 

ʐʘʛ ʚ ʧʣʘʥʝ, ʤ 20 

ʉʝʯʝʥʠʝ ʧʦ ʚʳʩʦʪʝ, ʤ 20 

ʉʂʆ, ʤ 10 

, ʤ 23 

, ʤ 327 

ʇʝʨʝʧʘʜ ʚʳʩʦʪ, ʤ 304 

ʉʨ. ʚʳʩʦʪʘ, ʤ 152 

 

 

ʈʠʩʫʥʦʢ 5.4 - ɺʠʜ ʜʝʪʘʣʴʥʦʡ ʪʨʸʭʤʝʨʥʦʡ ʎʄʈ 
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ʈʠʩʫʥʦʢ 5.5 - ɺʠʜ ʜʝʪʘʣʴʥʦʡ ʎʄʈ ʚ ʦʪʤʳʚʢʝ 

ɿʘʜʘʜʠʤ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʠ ʚʳʙʝʨʝʤ 

ʪʦʯʢʫ ɽ ʚ ʩʝʨʝʜʠʥʝ ʫʯʘʩʪʢʘ (ʪʘʙʣʠʮʘ 5.11). ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʩʲʸʤʦʯʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʚʳʙʨʘʥ ʂɸ çʈʝʩʫʨʩ ï ʇè, ʦ ʢʦʪʦʨʦʤ ʚ ʦʪʢʨʳʪʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʟʚʝʩʪʥʦ 

[225], ʯʪʦ ʦʥ ʟʘʧʫʱʝʥ 25.06.2013 ʛ. ʥʘ ʩʠʥʭʨʦʥʥʦ-ʩʦʣʥʝʯʥʫʶ ʦʨʙʠʪʫ ʩʦ ʩʨʝʜʥʝʡ 

 ʚʳʩʦʪʦʡ Ὄ̠ =̱475 ʢʤ ʠ ʥʘʢʣʦʥʦʤ ʦʨʙʠʪʳ i = 97,280. 

ʊʘʙʣʠʮʘ 5.11 - ʂʦʦʨʜʠʥʘʪʳ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ (7 ʟʦʥʘ) 

ɻʝʦʜʝʟʠʯʝʩʢʠʝ 

ʠ ʧʣʦʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ 

 

ʆʙʦʟʥʘʯʝʥʠʝ ʪʦʯʝʢ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʩʲʸʤʢʠ 

A B C D E 

*B , ʛʨʘʜ 50,6 52,0 52,0 50,6 51,0 

*L , ʛʨʘʜ 35,9 35,9994 40,0 40,0 38,0 

*X , ʤ 5 615 036 5 767 748 5 767 748 5 615 036 5 652 661,1 

*Y , ʤ 7 287 840 7 287 840 7 570 752 7 570 752 7 429 801,8 

 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʩʦʣʥʝʯʥʦ-ʩʠʥʭʨʦʥʥʦʡ ʦʨʙʠʪʳ ʠʤʝʶʪ ʤʝʩʪʦ ʩʦʦʪʥʦʰʝʥʠʷ 

 ‮ ˙̒ ̑ ˒ ό; Ὡ=0; ὥ ;0=̐‫ ȿὙ|, ʛʜʝ  ̇ȟ‮ ȟ˒ ï ʠʩʪʠʥʥʘʷ, ʩʨʝʜʥʷʷ ʠ ʵʢʩ- 

ʮʝʥʪʨʠʯʝʩʢʘʷ ʘʥʦʤʘʣʠʠ, ό ï ʘʨʛʫʤʝʥʪ ʰʠʨʦʪʳ,  Ὡ ï ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ, ὥ ï ʙʦʣʴʰʘʷ 
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 ʧʦʣʫʦʩʴ,  ȿὙ| - ʤʦʜʫʣʴ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʂɸ, ʘ ʜʣʷ ʤʦʩʢʦʚʩʢʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 

t  ɻʧʨʦʭʦʞʜʝʥʠʷ ʂɸ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ ʩʧʨʘʚʝʜʣʠʚʳ ʚʳʨʘʞʝʥʠʷ ̞‮ ὸ̞ ὓ̒ ὸ̞̑

Ὁ̞ ὸ̞ ό̞ ὸ̞=0, ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʂɸ ʧʦ ʪʘʢʦʡ ʙʘʟʦʚʦʡ ʦʨʙʠʪʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝʨʦʚʩʢʦʡ 

ʦʨʙʠʪʳ: ȿὙȿ, i, ὓ̞ , ɱ, t  ɻ.  

ʇʝʨʚʳʡ ʧʘʨʘʤʝʪʨ ʨʘʩʩʯʠʪʘʝʤ ʧʦ ʬʦʨʤʫʣʝ [157] 

 ȿὙȿ ὥ Ὄ̠ =̱6 378 173 + 475 000=6 853 137 ʤ,                            (5.85) 

ʛʜʝ ὥ = 6 378 173ʤ - ʙʦʣʴʰʘʷ ʧʦʣʫʦʩʴ ʆɿʕ ʚ ʩʠʩʪʝʤʝ WGS-84. 

ʅʘʢʣʦʥ ʦʨʙʠʪʳ i = 97,280 ʠ ʩʨʝʜʥʷʷ ʘʥʦʤʘʣʠʷ ὓ̒ ὸ̞̑ π ʠʟʚʝʩʪʥʳ. ɿʘʜʘ-

ʜʠʤ ʜʘʪʫ - 08. 04. 2015, ʠ ʤʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʂɸ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ ὸ̞

ρτππ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʜʦʣʛʦʪʳ ʚʦʩʭʦʜʷʱʝʛʦ ʫʟʣʘ W ʠ ʠʩʪʠʥʥʦʛʦ 

ʟʚʸʟʜʥʦʛʦ ʚʨʝʤʝʥʠ )S(t
ʕ

 ʥʘ ʵʢʚʘʪʦʨʝ ʜʣʷ ʙʘʟʦʚʦʡ ʦʨʙʠʪʳ ʧʝʨʝʚʝʜʸʤ ʤʦʩʢʦʚʩʢʦʝ 

ʚʨʝʤʷ ὸ̞ ʚ ʩʝʢʫʥʜʳ ʚʩʝʤʠʨʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʬʦʨʤʫʣʝ   
S

ʕT = (ὸ̞ ï 3h) Ͻ 3600=39600s. 

ɿʥʘʯʝʥʠʝ ʜʦʣʛʦʪʳ W ʥʘʡʜʸʤ ʠʟ ʬʦʨʤʫʣʳ 451,165)()/180( 0=³Ö=W
S

ʕɿ ʊwp , ʛʜʝ 

) ( 10 7292115,0 1-4 -³= ʩɿw  - ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ. ʀʩʪʠʥʥʦʝ ʟʚʸʟʜʥʦʝ 

ʚʨʝʤʷ ʚ ʛʨʘʜʫʩʥʦʡ ʤʝʨʝ ʨʘʚʥʦ ʜʦʣʛʦʪʝ ʚʦʩʭʦʜʷʱʝʛʦ ʫʟʣʘ 451,165)ʊ( 0

ʵ =S .  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ (3.29) ï (3.31) ʨʘʩʩʯʠʪʘʝʤ ʧʦ ʥʘʡʜʝʥʥʳʤ ʟʥʘ-

ʯʝʥʠʷʤ ʵʣʝʤʝʥʪʦʚ ʢʝʧʣʝʨʦʚʩʢʦʡ ʦʨʙʠʪʳ ʠʥʝʨʮʠʘʣʴʥʳʝ ʠ ʛʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠ-

ʥʘʪʳ ʂɸ (ʪʘʙʣʠʮʘ 5.12) ʥʘ ʤʦʤʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ.  

ʊʘʙʣʠʮʘ 5.12 - ɿʥʘʯʝʥʠʷ ʙʘʟʦʚʳʭ ʦʨʙʠʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ ʵʢʚʘʪʦʨʝ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ɼʘʪʘ ʩʲʸʤʢʠ  08. 04. 2015 

ɺʩʝʤʠʨʥʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʂɸ 

ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ                   ˟̞ , ʩʝʢ 

Sm000011h
=39600s 

ʄʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʂɸ 

ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ         ὸ̞ , h, m, s. 

Sm000014h
 

ɹʦʣʴʰʘʷ ʧʦʣʫʦʩʴ ʦʨʙʠʪʳ           a, ʤ 6 853 137,0 

ʅʘʢʣʦʥʝʥʠʝ ʦʨʙʠʪʳ                 i, ʛʨʘʜ 97,28 

ɼʦʣʛʦʪʘ ʚʦʩʭʦʜʷʱʝʛʦ ʫʟʣʘ    W, ʛʨʘʜ 165,451 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5.12 

ʉʨʝʜʥʷʷ ʘʥʦʤʘʣʠʷ )(
ʵʩʨ

tM , ʛʨʘʜ 0 

ʉʨʝʜʥʝʝ ʜʚʠʞʝʥʠʝ ʂɸ  Cʈn , ʛʨʘʜ/ʩ 0,063761 

ɻʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʢʦʨʦʩʪʠ ʂɸ: 

X, ʤ 6853137,0 

Y, ʤ 0 

Z, ʤ 0 

¶

X , ʤ/c 
0 

¶

Y, ʤ/c 
-466,6 

¶

Z, ʤ/c 
7565,0 

ʀʩʪʠʥʥʦʝ ʟʚʸʟʜʥʦʝ ʚʨʝʤʷ                      

Ὓ˟̞  , ʨʘʜ/ʛʨʘʜ 

2,887/1650,451 

 

ʈʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʙʘʟʦʚʦʤ ʦʨʙʠʪʘʣʴʥʦʤ ʧʦʩʪʨʦʝʥʠʠ ʪʨʘʩʩʘ 

ʂɸ ʧʨʦʭʦʜʠʪ ʜʘʣʝʢʦ ʦʪ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ (ʨʠʩʫʥʦʢ 5.6).  

 

ʈʠʩʫʥʦʢ 5.6 - ɹʘʟʦʚʘʷ ʪʨʘʩʩʘ ʂɸ 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʠʢʦʡ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʧ.3.2, ʙʳʣʘ ʚʳʧʦʣ- 

ʥʝʥʘ ʧʝʨʝʢʦʥʬʠʛʫʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʨʙʠʪʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ, ʩʦʭʨʘʥʷʷ ʙʘ- 
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ʟʦʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʦʨʙʠʪʳ, ʦʙʝʩʧʝʯʠʪʴ ʚ ʤʦʩʢʦʚʩʢʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʢʣʶʯʝ-

ʥʠʷ ὸ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩʦʚʧʘʜʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ὄȟὒ ʪʦʯʢʠ 

E ʥʘ ʪʝʩʪʦʚʦʤ ʫʯʘʩʪʢʝ (ʩʤ. ʨʠʩʫʥʦʢ 5.1) ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ὄ̐ȟὒ̐ ʧʦʜ-

ʩʧʫʪʥʠʢʦʚʦʡ ʪʦʯʢʠ ʂɸ. 

ɼʣʷ ʵʪʦʛʦ ʧʦ ʬʦʨʤʫʣʘʤ (3.24) - (3.28) ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʶ-

ʱʠʭ ʦʨʙʠʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ:  

ʘʨʛʫʤʝʥʪ ʰʠʨʦʪʳ ʂɸ ʥʘʜ ʪʦʯʢʦʡ ɽ: 

[ ]
ý
ü
û

í
ì
ë

=
0

0

E
28,97 sin

51  tg)2(0,9933056  tgarc sin
 sin arcu =υρȟσψЈ; 

ʩʨʝʜʥʝʝ ʜʚʠʞʝʥʠʝ ʂɸ: 

3/28

Cʈ
)6853137/(103986005

180
Ö=

p

A
n =0,063761 ʛʨʘʜ/ʩ; 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ʂɸ ʦʪ ʵʢʚʘʪʦʨʘ ʜʦ ʪʦʯʢʠ ʦʨʙʠʪʳ ʩʦ ʟʥʘʯʝʥʠʝʤ ʘʨʛʫ-

ʤʝʥʪʘ ʰʠʨʦʪʳ u = 
E

u : 

06376134,0

386351,51
U
=Dt = 805,917167 ʩ; 

ʠʩʪʠʥʥʦʝ ʟʚʸʟʜʥʦʝ ʚʨʝʤʷ ʚ ʪʦʯʢʝ ʦʨʙʠʪʳ ʩʦ ʟʥʘʯʝʥʠʝʤ ʘʨʛʫʤʝʥʪʘ ʰʠʨʦʪʳ     

u = 
E

u : 

9171671,80550000729211,0
180

)01539134,938(  
U

Ö++=
p

A
AAA

S =50,38Ј; 

 ʤʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ: 

=
ʵ

t 6h 08m 06s,93954; 

ʤʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ: 

=
0

t 6h 21m 32s,11121; 

=+= 1080050000729211,0/38257334,50
180

0

pS
t 22858,80311ʩ;  

ʜʦʣʛʦʪʘ ʚʦʩʭʦʜʷʱʝʛʦ ʫʟʣʘ ʦʨʙʠʪʳ ʂɸ:   

3825735,50 )28,97 cos51 (tg arctg 38 0000 +-=W
ɽ =97,39Ј. 

ʉʚʝʜʸʤ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʫ 5.13.                                                                                   
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ʊʘʙʣʠʮʘ 5.13 -ɿʥʘʯʝʥʠʷ ʦʨʙʠʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʣʝ ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ɼʘʪʘ ʩʲʸʤʢʠ:   08.04.2015 

ɼʣʠʥʘ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ   ȿὙȿ, ʤ 6 853 137,0 

ʅʘʢʣʦʥʝʥʠʝ ʦʨʙʠʪʳ                 i, ʛʨʘʜ 97,28 

ɼʦʣʛʦʪʘ ʚʦʩʭʦʜʷʱʝʛʦ ʫʟʣʘ    W, ʛʨʘʜ 97,397 

ɺʩʝʤʠʨʥʦʝ ʚʨʝʤʷʕ
ʊ  ʧʨʦʭʦʞʜʝʥʠʷ ʂɸ 

ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ, ʯʘʩ, ʤʠʥ, ʩ 

93954,060803h Sm  

ʄʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ ʕ
t ʧʨʦʭʦʞʜʝʥʠʷ ʂɸ 

ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ, ʯʘʩ, ʤʠʥ, ʩ 

93954,060806h Sm  

ʅʘ ʤʦʤʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʂɸ ʵʢʚʘʪʦʨʘ ɿʝʤʣʠ 

ɻʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʢʦʨʦʩʪʠ ʂɸ ʥʘ 

ʤʦʤʝʥʪ ʤʦʩʢʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ ʕ
t  

X, ʤ 4369969,5 

Y, ʤ 5279095,8 

Z, ʤ 0 

*

X, ʤ/c 
359,4 

*

Y, ʤ/c 
-297,5 

*

Z, ʤ/c 
7565,0 

ʀʩʪʠʥʥʦʝ ʟʚʸʟʜʥʦʝ ʚʨʝʤʷ ʥʘ ʵʢʚʘʪʦʨʝ , ʛʨʘʜ 47,015 

ʀʩʪʠʥʥʦʝ ʟʚʸʟʜʥʦʝ ʚʨʝʤʷ ʥʘ ʵʢʚʘʪʦʨʝ , ʨʘʜ 0,82 

ʅʘʜ ʟʘʜʘʥʥʦʡ ʪʦʯʢʦʡ E ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ 

ʉʨʝʜʥʷʷ ʘʥʘʤʘʣʠʷ )(
Eʩʨ

tM , ʛʨʘʜ 51,386Ј 

ɻʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʢʦʨʦʩʪʠ ʂɸ ʥʘ 

ʤʦʤʝʥʪ ʤʦʩʢʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ 0
t  

X, ʤ 3412325,6 

Y, ʤ 2666000,9 

Z, ʤ 5311681,0 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5.13 

¶

X , ʤ/c 
-3372,9 

¶

Y, ʤ/c 
-4576,1 

¶

Z, ʤ/c 
4721,05 

ɺʩʝʤʠʨʥʦʝ ʚʨʝʤʷE
ʊ  ʧʨʦʭʦʞʜʝʥʠʷ 

ʂɸ ʥʘʜ ʪʦʯʢʦʡ E (ʚʨʝʤʷ ʚʢʣʶʯʝʥʠʷ) 

πσςρσςȟρρρςρ 

ʄʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ 0
t  ʚʢʣʶʯʝʥʠʷ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʯʘʩ , ʤʠʥ, ʩʝʢ 

πφςρσςȟρρρςρ 

ʀʩʪʠʥʥʦʝ ʟʚʸʟʜʥʦʝ ʚʨʝʤʷ ʚ ʤʦʤʝʥʪ 

ʚʢʣʶʯʝʥʠʷ, ʛʨʘʜ 

50,38 

ʀʩʪʠʥʥʦʝ ʟʚʸʟʜʥʦʝ ʚʨʝʤʷ ʚ ʤʦʤʝʥʪ 

ʚʢʣʶʯʝʥʠʷ, ʨʘʜ 

0,879 

 

ɼʣʷ ʨʘʩʯʸʪʘ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ ʟʘʜʘʜʠʤ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ: 

ʥʘʯʘʣʴʥʘʷ ʪʦʯʢʘ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʜʩʧʫʪʥʠʢʦʚʦʡ ʪʦʯʢʦʡ  

ʂɸ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 0
t  ʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʤʘʢʝʪ-

ʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠ ʛʨʠʥʚʠʯʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʆɿʕ: 

 ὄ  =510, ὒ  =380, Ὄ =0;   

 ὢ σ ρφωτπσȟτʤ, ὣ ς τχφςπωȟσʤ, ὤ τ ωσσυττȟφʤ; 

ʢʦʥʝʯʥʘʷ ʪʦʯʢʘ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ: 

 ὄ =53Јȟφς, ὒ=36Јȟωτ; 

ὢ σ πσπςωσȟωʤ, ὣ ς ςχψυρψȟω ʤ, ὤ υ ρρρχχπȟτʤ; 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʘ ʩʲʸʤʢʠ: 40 ʩʝʢʫʥʜ; 

ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ: 1 ʩʝʢʫʥʜʘ; 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʕʉʉ: ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ï f = 4ʤ, ʨʘʟ-

ʤʝʨʳ ʜʘʪʯʠʢʘ ʇɿʉ - Ўὰ Ўὰ φϽρπʤ, ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʦʜ-

ʥʦʡ ʤʘʪʨʠʮʝ ʇɿʉ - M =128, ʯʠʩʣʦ ʩʪʨʦʢ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʦʜʥʦʡ ʤʘʪʨʠʮʝ ʇɿʉ - 

P=1536, ʦʙʱʝʝ ʯʠʩʣʦ ʤʘʪʨʠʮ ʇɿʉ - ȿ= 36, ʦʙʱʝʝ ʯʠʩʣʦ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʩʪʨʦʢʝ - N = 55 296, ʫʛʣʳ ʚʳʩʪʘʚʢʠ ʤʘʪʨʠʮ ʇɿʉ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʷʭ ʂɸ: 
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0=== hgf , ʘʙʩʮʠʩʩʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʵʣʝʤʝʥʪʦʚ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʦʚ 

ʤʘʪʨʠʮ ʇɿʉ ʥʝʯʸʪʥʦʛʦ * ʠ ʯʸʪʥʦʛʦ ** ʨʷʜʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʌʇ ʆʕʉʉ: 

x*=0,000768 ʤ, x** =0. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʦʨʤʫʣʘʤʠ ʠ ʧʦ-

ʨʷʜʢʦʤ ʚʳʯʠʩʣʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ ʚ ʨʘʤʢʘʭ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʤʝʪʦʜʠʢʠ ʧʦ-

ʩʪʨʦʝʥʠʷ ʄʉʉ ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʘ-

ʢʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʪʘʙʣʠʮʘ 5.14).                                      

ʊʘʙʣʠʮʘ 5.14- ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʲʸʤʢʠ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

0
t , ʯʘʩ, ʤʠʥ, ʩ πφςρσςȟρρρςρ 

ȿὙȿ, ʤ 6 853 137,0 

 i, ʛʨʘʜ 97,28 

 W, ʛʨʘʜ 97,397 

)(
0ʩʨ

tM , ʛʨʘʜ 51,386 

ʩʨ
n , ʛʨʘʜ/ʩ 0,063761 

XS(t0), ʤ 3412325,6 

Y S(t0), ʤ 2666000,9 

Z S(t0), ʤ 5311681,0 

)(
0

tX S

¶

, ʤ/c -3372,9 

)(
0

tYS

¶

, ʤ/c -4576,1 

)(
0
tZS

¶

, ʤ/c 4721,05 

Ὀ ὸ ȟ̍ τψχ ψχςȟτ 

ὠ̎̏,̍ ʤ/ʩ 0,06  

ὒ ὸ, ʨʘʜ πȟτωχωςς 

ὒ ὸ, ʨʘʜ πȟσψωπςπ 

ὒ ὸ, ʨʘʜ 

 

πȟχχυπχρ 
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‌ὸ, ʛʨʘʜ  0.0 

ɼὸ, ʛʨʘʜ  0.0 

ʔὸ, ʛʨʘʜ -2.1 

ʊA
A

 / CA
A

, ʛʨʘʜ 
351,1 / 349 

),(
0

t
x
w ʨʘʜ/ʩ -5,6Ͻρπ  

)(
0

t
y
w , ʨʘʜ/ʩ -1,6Ͻρπ  

‫ ὸ, ʨʘʜ/ʩ 1,2Ͻρπ 

)( 
011

ta ȟ̑ ́̅ -0.44744 

)( 
012

ta ȟ̑ ́̅ 0.742879 

 )(
013

ta ȟ̑ ́̅ 0.497922 

)( 
021

ta ȟ̑ ́̅ -0.650355 

)( 
022

ta ȟ̑ ́̅ -0.652457 

)(
023

ta ȟ̑ ́̅ 0.38902 

)(
031

ta ȟ̑ ́̅ 0.613868 

)( 
032

ta ȟ̑ ́̅ -0.149763 

)(
033

ta ȟ̑ ́̅ 0.775071 

 

ɼʘʣʝʝ, ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ, ʙʳʣʠ ʨʘʩʩʯʠ-

ʪʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ ʕɺʆ ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʚʳʧʦʣʥʝʥʘ ʠʭ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʘʙʣʠʮʝʡ 4.7 ʙʳʣʘ ʚʳʙʨʘʥʘ ʚʪʦʨʘʷ 

ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ, ʧʦ ʬʦʨʤʫʣʝ (4.1) ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ „ᶻ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪ-

ʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʳʭ ʠ 

ʫʛʣʦʚʳʭ ʕɺʆ ʄʉʉ, ʘ ʠʟ ʪʘʙʣʠʮʳ 4.1 ʚʳʙʨʘʥʳ ʠʭ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ „̅ ̏,̐ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʥʠʞʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʥʠʤʢʘ ʥʝ ʙʦʣʝʝ, 

ʯʝʤ ʥʘ ʦʜʠʥ ʤʝʪʨ. ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ 

ʜʣʷ ʄʉʉ ʄʉ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ (ʪʘʙʣʠʮʘ ɺ.28 ï ɺ.32). 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ ɺ.28 ï ɺ.32 ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝ-

ʢʫʱʠʝ ʟʥʘʯʝʥʠʷ „ᶻ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘ-

ʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʄʉʉ ʤʝʥʴʰʝ ʩʚʦʠʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝ ʥʠʡ „̅ ̏,̐ ʦʧʨʝʜʝʣʷʶ- 
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ʱʠʭ ʟʘʜʘʥʥʳʡ ʧʦʨʦʛʦʚʳʡ ʫʨʦʚʝʥʴ ʦʰʠʙʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʄʉʉ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʞʠʤʝ ʩʲʸʤʢʠ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ ʟʘʤʝʱʘʶʱʠʝ ʤʦ-

ʜʝʣʠ ʕɺʆ ʧʦʩʪʨʦʝʥʥʦʛʦ ʄʉʉ ʙʫʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ὢᶻ ὸ
ὣᶻ ὸ
ὤᶻ ὸ

στρςσςχȟυ
ςφφφππτȟφ
υσρρφχψȟτ

στςχȟω
υπςπȟσ
τχςρȟω

Ͻὸ
ςȟτσ
ρȟσς
σȟστ

Ͻὸ.                 (5.86) 

ὢ
ᶻ
ὸ

ὣ
ᶻ
ὸ

ὤ
ᶻ
ὸ

σσχςȟω
τυχφȟρ
τχςρȟπ

τȟψςτ
σȟτπτ
φȟυχ

Ͻὸ
πȟππρ
πȟππσς
πȟππςψ

Ͻὸ.                  (5.87)                                         
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ʅʘ ʧʦʩʣʝʜʥʝʤ ʰʘʛʝ ʧʦʩʪʨʦʝʥʠʷ ʄʉʉ ʄʉ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ (2.2) ï (2.4), 

(2.7) ï (2.8), (2.55) ï (2.57), (2.103), (3.20) ï (3.22), (5.78), (5.82) ï (5.84), ʙʳʣ ʚʳ-

ʧʦʣʥʝʥ ʨʘʩʯʸʪ ʜʘʥʥʳʭ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʪʘʙʣʠʮ 5.3 ï 5.9, ʦʧʠʩʳʚʘʶʱʠʭ ʩʪʨʫʢʪʫʨʫ 

ʌʄɼ ʄʉ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʚʠʜʫ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʸʤʘ ʨʘʙʦʪʳ ʪʘʢʞʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ (ʪʘʙʣʠʮʘ ɺ.1-ɺ.27).  ʌʦʨʤʘʪ ʠʩʭʦʜʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʄʉʉ (ʨʠʩʫʥʦʢ 5.7) ʩʦʩʪʘʚʠʣ 393 809 55 296 ʧʠʢʩʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ: 

 Ὧ ρȟσωσψπω),  ὲ ρȟυυςωφ. 
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ʈʠʩʫʥʦʢ 5.7 - ʀʩʭʦʜʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʄʉ 

ʇʨʝʚʝʜʝʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʚ ʬʦʨʤʘʪʝ ʄʉʉ ʄʉ 

40 10, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ 40 ʤʘʢʝʪʥʳʭ ʩʪʨʦʢ ʠ 10 ʤʘʢʝʪʥʳʭ ʧʠʢʩʝʣʝʡ ʚ 

ʢʘʞʜʦʡ ʩʪʨʦʢʝ, ʪ.ʝ. Ὧ̇ ρȟτπ), ὲ̇ ρȟρπ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʦʡ ʤʘʢʝʪʥʦʡ ʩʪʨʦʢʦʡ 

ʩʣʫʞʠʣʘ ʩʪʨʦʢʘ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ k =10 099 ʚ ʠʩʭʦʜʥʦʡ ʩʪʨʫʢʪʫʨʝ ʄʉ, ʘ 

ʧʦʩʣʝʜʥʝʡ ï ʩ ʥʦʤʝʨʦʤ k =393 809. ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʤʘʢʝʪʥʳʤʠ ʩʪʨʦ-

ʢʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʚʝʣʠʯʠʥʦʡ ʚ ʦʜʥʫ ʩʝʢʫʥʜʫ. ʇʝʨʚʳʡ ʤʘʢʝʪʥʳʡ ʧʠʢʩʝʣʴ ʚ ʢʘʞʜʦʡ 

ʤʘʢʝʪʥʦʡ ʩʪʨʦʢʝ ʠʤʝʣ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 768, ʘ ʧʦʩʣʝʜʥʠʡ ï 54528. ʄʘʪʨʠʮʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʜʘʪʯʠʢʠ ʇɿʉ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠ ʵʪʠ ʤʘʢʝʪʥʳʝ ʧʠʢʩʝʣʠ ʠʟʦʙ-

ʨʘʞʝʥʠʷ, ʠʤʝʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ: ‗=1,6,13,14,17,23,24,31,32,36. 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʄʉʉ ʄʉ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʦʨʤʫʣʳ (5.78) ï 

(5.79), ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʪʝʢʫʱʠʝ Ўώ  ʠ ʜʦʧʫʩʪʠʤʳʡ Ўώ
̅̏

 ̐ 

ʧʦʢʘʟʘʪʝʣʠ ʩʤʘʟʘ ʄʉ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʢʨʘʷʭ ʤʘʪʨʠʮ ʇɿʉ. ʅʘ ʨʠʩʫʥʢʝ 5.8 ʚʠʜʥʦ, 

ʯʪʦ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʚʝʣʠʯʠʥʘ ʩʤʘʟʘ Ўώ  ʥʘ ʢʨʘʷʭ ʧʦʩʪʨʦʝʥʥʦʛʦ ʄʉʉ 

ʄʉ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,10,15 %. ʇʨʠ ʵʪʦʤ ʠʟ (5.79) ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦʧʫʩʪʠ-

ʤʦʝ ʟʥʘʯʝʥʠʝ Ўώ
̅̏

 ̐ʩʤʘʟʘ ʧʨʠ ʄ=128 ʠ ʜʦʧʫʩʪʠʤʦʤ ʩʜʚʠʛʝ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʧʠʢ-

ʩʝʣʷ, ʪ.ʝ. ʧʨʠ Ўώ Ўὰ, ʩʦʩʪʘʚʣʷʝʪ 0,78%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ 

ʄʉʉ ʄʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ: 
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ʈʠʩʫʥʦʢ 5.8 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩʤʘʟʘ ʥʘ ʢʨʘʷʭ ʄʉʉ ʄʉ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ:  

- ʧʦ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʣʠʥʝʡʥʳʭ ʕɺʆ:  

(0,4 0,5) ʤ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʂɸ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ 0,6 ʤ;            

(0,0003 0,0008) ʤ/ʩ ʧʦ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ 

0,002 ʤ/ʩ; 

- ʧʦ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ:   

(0,2 0,77) Ͻρπʨʘʜ/ʩ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ σȟψϽρπ ʨʘʜ/ʩ; 

- ʧʦ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚ-

ʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ: 

(0,12 0,9) Ͻρπ ʨʘʜ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ ρȟςϽρπ ʨʘʜ; 

ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

- ʧʦ ʫʨʦʚʥʶ ʉʂʆ ʚʳʯʠʩʣʝʥʠʷ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ:  

(0,2 0,5) ʤ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ 0,6 ʤ; 

- ʧʦ ʚʝʣʠʯʠʥʝ ʩʤʘʟʘ ʥʘ ʢʨʘʷʭ ʄʉʉ ʄʉ: 

0,1 0,15 % ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʟʥʘʯʝʥʠʠ 0,78%. 

ʇʦʩʪʨʦʝʥʠʝ ʌʄɼ ʄʉ ʧʦʟʚʦʣʠʣʦ ʧʝʨʝʡʪʠ ʢʦ ʚʪʦʨʦʤʫ ʵʪʘʧʫ ʦʮʝʥʢʠ ʧʦʢʘʟʘ 
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ʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʣʦʩʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʰʠʙʦʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝ-

ʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɻʉʅʉ ʠ ɿɼ ʠ 

ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʪʦʯʝʢ ʩʥʠʤʢʘ ʧʦ ʕɺʆ ʚ ʫʩʣʦʚʠʷʭ ʥʝ-

ʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʤʘʢʝʪʥʳʝ ʟʥʘʯʝʥʠʷ 

Ὑᶻȿ̍ ρȟτπ ȟὙ
ᶻ
ȿ̍ ρȟτπ , ́ᶻ ὸ̍ ȿ̍ ρȟτπ  ‫ᶻȟȟ ὸ̍ ȟȿ̍ ρȟτπ   

ʚ ʪʦʯʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʜʘʪʯʠʢʦʤ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʚʚʦʜʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʚʦʟʤʫʱʝʥʠʷ:1 000 ʤ ï ʚ ʧʝʨʚʫʶ ʛʨʫʧʧʫ, 0,5 ʤ/ʩ ï ʚʦ ʚʪʦʨʫʶ, ρϽρπ ʨʘʜ - ʚ ʪʨʝ-

ʪʴʶ ʠ ρϽρπ ʨʘʜ/ʩ - ʚʦ ʯʝʪʚʸʨʪʫʶ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʚ ʨʘʙʦʪʝ ʩʭʝʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʘʢʝʪʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʆʕʉʉ ʚʦʟʤʫʱʝʥʠʷ ʥʝ ʚʚʦʜʠʣʠʩʴ. ɼʘʣʝʝ ʧʦ 

ʚʦʟʤʫʱʸʥʥʳʤ ʜʠʩʢʨʝʪʥʳʤ ʤʘʢʝʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʕɺʆ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʩʯʸʪ ʚʦʟ-

ʤʫʱʸʥʥʳʭ ʟʥʘʯʝʥʠʡ 54-ʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ  

‚ ȟȣȟ‚ ȟȣȟ ́ ȟ́ ȟȣȟ́ ȟ́ ȟ́ ȟ‫ ȟ‫ ȟȣȟ‫ , 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʩʣʫʞʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦ-

ʥʦʤʥʦʡ ʌʛʆ ʤʘʢʝʪʥʦʛʦ ʩʥʠʤʢʘ. ɺ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʪʘʧʘ ʵʪʠ ʧʨʠʙʣʠ-

ʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʰʠʙʦʢ 

ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʪʦʯʝʢ ʄʉʉ ʄʉ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʤʠ 

ʦʰʠʙʢʘʤʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʦ ʬʦʨʤʫʣʘʤ (3.20) ï (3.22) ʙʳʣʠ 

ʚʳʯʠʩʣʝʥʳ ʟʥʘʯʝʥʠʷ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 
*

0
X
~

,
*

0

~
Y ,

*

0

~
Z  ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʆɿʕ ʧʨʠ ʧʨʠʙʣʠʞʸʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ, 

ʠ ʚʳʧʦʣʥʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʦʪʢʣʦʥʝʥʠʡ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʦʪ ʤʘʢʝʪʥʳʭ 

ʢʦʦʨʜʠʥʘʪ 
*

0X ,
*

0Y ,
*

0Z  ʵʪʠʭ ʞʝ ʪʦʯʝʢ (ʩʤ. ʪʘʙʣʠʮʘ ɺ.18 ï ɺ.27) ʧʦ ʬʦʨʤʫʣʝ  

„
꞊̍
В ╡

ᶻ
Ὑᶻ

꞊̍

̍
,                                                                  (5.90) 

ʛʜʝ ̍꞊=400 ï ʦʙʱʝʝ ʯʠʩʣʦ ʤʘʢʝʪʥʳʭ ʪʦʯʝʢ.  

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʦʰʠʙʢʠ ʠʟʤʝʨʝ-

ʥʠʷ ʕɺʆ ʩʪʨʦʢ ʄʉ ʧʨʠʚʦʜʷʪ ʢ ʉʂʆ „ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʪʦʯʝʢ ʩʥʠʤʢʘ, 

ʩʦʩʪʘʚʣʷʶʱʝʡ 950 ʤ.  
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ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʣʦʩʴ ʫʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦ-

ʜʝʣʝʡ ʕɺʆ. ʆʮʝʥʢʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʤʫʱʸʥʥʳʝ ʟʥʘʯʝʥʠʷ 18-ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ, 27-ʠ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠ-

ʥʫʩʦʚ ʠ ʜʝʚʷʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʚ ʧ.5.1 ʤʝʪʦʜʠʢʘ ʩ ʤʦʜʝʣʴʶ ʥʘʙʣʶʜʝʥʠʷ (5.23), ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ 

(5.24), ʚʝʢʪʦʨʦʤ ʥʝʠʟʚʝʩʪʥʳʭ Ў╤
ȟ

= (Ў‚ ȟȣЎ‚ ȟȣȟЎ́ ȟȢȢȟЎ́ ể

Ў ‫ ȟȣȟЎ‫ )ʪ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ὠ ὠȾὨȟὠ πȟὠ=0 ʠʟʤʝʨʷʝʤʦʛʦ ʚʳʭʦʜʘ ʤʦ-

ʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʘʙʣʠʮʝʡ 5.2 ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʪʨʠ 

ʚʘʨʠʘʥʪʘ ʪʦʯʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʷʝʤʦʛʦ ʚʳʭʦʜʘ: 

 „̅ ̏ὠ̐ȟȟ πȟχϽρπ ʤ/ʩ, „̅ ̏†̐̓ ρȟσϽρπʩ = 1,3ʥʩ.                       (5.91) 

 „̅ ̏ὠ̐̎̏̍ ρȟτϽρπ  ʤ/ʩ,  „̅ ̏†̐̓ ςȟφϽρπʩ = 2,6ʥʩ.                       (5.92) 

 „̅ ̏ὠ̐̎̏̍ ςȟψϽρπ  ʤ/ʩ, „̅ ̏†̐̓ υȟσϽρπʩ = 5,3ʥʩ,                         (5.93) 

ʘ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʚʳʙʠʨʘʣʠʩʴ ʥʘ ʩʪʨʦʢʘʭ ʠ ʩʪʦʣʙʮʘʭ ʄʉʉ ʄʉ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʧʨʠʥʮʠʧʫ: ʥʘ ʢʘʞʜʦʡ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ ʄʉʉ (ʠʟ 40) ʚʳʙʠʨʘʣʘʩʴ ʢʘʞʜʘʷ ʚʪʦʨʘʷ ʤʘ-

ʢʝʪʥʘʷ ʪʦʯʢʘ (ʠʟ 10). ʆʙʱʝʝ ʯʠʩʣʦ ʚʢʣʶʯʝʥʥʳʭ ʚ ʦʙʨʘʙʦʪʢʫ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ꞊  

ʩʦʩʪʘʚʠʣʦ 65 (ʧʦ ʧʷʪʴ ʪʦʯʝʢ ʥʘ ʢʘʞʜʦʡ ʠʟ 13-ʠ ʩʪʨʦʢ), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʩʠʩʪʝʤʫ ʠʟ 195 ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʚʠʜʘ (5.24), ʩʦʜʝʨʞʘʱʫʶ 54 ʥʝʠʟʚʝʩʪ-

ʥʳʭ, ʤʘʪʨʠʮʫ  ║
ȟ

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ (5.26) ï (5.31) ʠ 

ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩ ʘʣʛʦʨʠʪʤʦʤ (5.38). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʪʝʨʘ-

ʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʪʦʯʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʷʝʤʦʛʦ 

ʚʳʭʦʜʘ ʫʚʝʨʝʥʥʦ ʩʭʦʜʠʪʩʷ ʟʘ 8-10 ʠʪʝʨʘʮʠʡ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʡ     

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ ╦ ȟ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ (5.42). 

ʅʘ ʯʝʪʚʸʨʪʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʣʩʷ ʚʳʙʦʨ ʧʦʢʘʟʘʪʝʣʷ ʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ (ʪʘʙʣʠʮʘ 

5.15).  
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ʊʘʙʣʠʮʘ 5.15 - ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ʉʂʆ    ɹʀʅʉ 

           ʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ 

           (ʜʦ ʫʪʦʯʥʝʥʠʷ) 

ʆʰʠʙʢʠ 

ʦʧʦʨʥʦʡ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

ʉʂʆ   ʕɺʆ 

             ʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ 

       (ʧʦʩʣʝ ʫʪʦʯʥʝʥʠʷ) 

„́ᶻ = ρϽρπ,  

ʨʘʜ 

 

Ὑᶻ=1 000, ʤ 

 

„Ὑᶻ, ʤ „̅ ̏†̐̓,  

Ͻ̒ρπ 

„̅ ̏ὠ̐ȟȟ  

ʤ/ʩ Ͻ ρπ 

„́ᶻ , 

ʨʘʜ Ͻ ρπ 

„Ὑ
ᶻ
, 

ʤ 

„Ὑ
ᶻ
, 

ʤ 

 

950 

1,3 0,7 6,7 8,5 5,5 

2,6 1,4 12,2 14,3 11,1 

5,3 2,8 24,1 26,7 22,2 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 5.15 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʤʝʪʦʜ ʠ ʨʝʣʠʟʫʶʱʠʝ ʝʛʦ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ 

ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʆʕʉʉ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʉɼʀ, ʧʝ-

ʨʝʩʯʠʪʘʥʥʘʷ ʚ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʘʢʪʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩʯʠʪʳʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘ-

ʢʝʪʦʚ ʚ ʙʦʨʪʦʚʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʚʥʘʷ ʦʜʥʦʡ ʥʘʥʦʩʝʢʫʥʜʝ, ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʫʨʦʚʝʥʴ ʫʪʦʯʥʝʥʠʷ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʧʦʩʣʝʜʫʶʱʫʶ ʦʧʝʨʘʪʠʚʥʫʶ ʛʝʦʧʨʠʚʷʟʢʫ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ ʭʫʞʝ 5 ʤʝʪʨʦʚ. ʉʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨ-

ʥʦʛʦ ʩʥʠʤʢʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʆʕʉʉ, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 20 ʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʪʦʯ-

ʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʘʢʪʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʢ ʥʝ ʭʫʞʝ ʧʷʪʠ ʥʘʥʦʩʝʢʫʥʜ. 

ʇʨʠ ʵʪʦʤ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜ ʠ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʌʛʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ʥʝ ʪʨʝʙʫʶʪ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʠʤʝʝʪ ʤʝʪʦʜʦʣʦʛʠ-

ʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʌʛʆ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. 

ɺʓɺʆɼʓ 

1. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʆʕʉʉ  

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝ- 
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ʨʠʘʣʦʚ ʩʲʸʤʢʠ ʷʚʣʷʶʪʩʷ ʥʝʚʳʩʦʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘ- 

ʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʢʦʪʦʨʳʝ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘ ʧʦʨʷʜʦʢ ʭʫʜʰʫʶ 

ʪʦʯʥʦʩʪʴ ʛʝʦʧʨʠʚʷʟʢʠ ʧʦʣʫʯʘʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʜʫʱʠʤʠ ʟʘʨʫ-

ʙʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʠ ʥʘʟʝʤʥʳʭ ʦʧʦʨʥʳʭ ʪʦ-

ʯʝʢ ʚ ʨʘʡʦʥʝ ʩʲʸʤʢʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʢʦ-

ʦʨʜʠʥʘʪʘʤʠ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʪʦʠʤʦ-

ʩʪʠ ʠ ʪʨʫʜʦʸʤʢʦʩʪʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʜʦʚʝʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʲʸʤʢʠ ʜʦ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

2. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜ ʠ ʨʝʘʣʠʟʫʶʱʠʝ ʝʛʦ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦ-

ʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝ-

ʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʪʘʢʠʭ 

ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʯʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʚʤʝʩʪʦ ʩʚʦʠʭ ʧʨʠ-

ʙʣʠʞʸʥʥʦ ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝ-

ʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ 

ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ. 

3. ʋʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʤ ʨʝʞʠʤʝ, ʝʩʣʠ ʥʘ ʙʦʨʪʫ ʂɸ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢ-

ʪʦʨʘ ʉɼʀ. ʇʨʠ ʵʪʦʤ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʉɼʀ, ʧʝʨʝʩʯʠʪʘʥ-

ʥʘʷ ʚ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʘʢʪʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩʯʠʪʳʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ 

ʙʦʨʪʦʚʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʚʥʘʷ ʦʜʥʦʡ ʥʘʥʦʩʝʢʫʥʜʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʢʘʣʠʙʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʦʩʣʝʜʫʶʱʫʶ ʛʝʦʧʨʠʚʷʟʢʫ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ ʭʫʞʝ 5 ʤʝʪʨʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʧʦʣʫʯʘ-

ʝʤʦʛʦ ʆʕʉʉ, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 20 ʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʘʢʪʦ-

ʚʦʛʦ ʧʝʨʠʦʜʘ ʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʢ ʥʝ ʭʫʞʝ ʧʷʪʠ ʥʘʥʦʩʝʢʫʥʜ. ʇʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʯʪʦ ʠʤʝʝʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, 
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ʧʦʣʫʯʘʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



249 

 

 

 

ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ 

ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤ, ʟʚʸʟʜʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʦʪʩʫʪʩʪʚʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ 

ʩʲʸʤʢʠ.  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʦʣʠ ʠ ʤʝʩʪʘ ʂʂ ɼɿɿ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʦʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʠʭ ʥʘʟʥʘ-

ʯʝʥʠʷ, ʦʨʙʠʪʘʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ, ʜʠʘʧʘʟʦʥʦʚ ʩʧʝʢʪʨʘ ʥʘʙʣʶʜʝʥʠʷ, ʥʦʤʝʥʢʣʘ-

ʪʫʨʳ, ʩʦʩʪʘʚʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪʝʥʜʝʥʮʠʡ ʠʭ ʨʘʟʚʠʪʠʷ, 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʚʠʜʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩ 

ʚʳʩʦʢʠʤʠ ʠ ʩʚʝʨʭʚʳʩʦʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʦʙʳʚʘʶʪ ʆʕʉʉ. ʇʨʠ ʵʪʦʤ ʤʠ-

ʨʦʚʦʡ ʪʝʥʜʝʥʮʠʝʡ ʚ ʨʘʟʚʠʪʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ɼɿɿ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʦʯ-

ʥʦʩʪʠ ʥʘʚʠʛʘʮʠʠ ʠ ʦʨʠʝʥʪʘʮʠʠ ʂɸ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʟʚʸʟʜʥʳʭ ʜʘʪʯʠʢʦʚ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʝʥʠʡ ʙʦʨʪʦʚʳʭ ʠʥʝʨ-

ʮʠʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʫʢʣʦʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʤʝʪʦʜʦʚ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʩʥʠʤʢʦʚ ʧʦ ʠʭ ʕɺʆ. ɺ ʯʘʩʪʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼɿɿ ʦʩʥʦʚʥʦʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʤʝʱʘʶʱʠʭ ʩʥʠʤʢʠ ʧʦ-

ʣʠʥʦʤʠʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚ ʬʦʨʤʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʦʣʠʥʦʤʦʚ - ʧʦ 

ʟʘʨʫʙʝʞʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ Rational Polynomial Coefficients (RPC). ʂʦʵʬʬʠʮʠ-

ʝʥʪʳ RPC ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʸʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʟʥʘʯʝʥʠʡ ʧʣʦʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 

ʧʠʢʩʝʣʝʡ ʥʘ ʤʘʨʰʨʫʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʧʝʨʚʳʝ ʠʟ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ, ʘ ʚʪʦʨʳʝ ʚʳʯʠʩʣʷʶʪʩʷ 

ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ-

ʥʳʭ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʟʚʸʟʜʥʳʭ ʜʘʪ-

ʯʠʢʦʚ ʠʥʝʨʮʠʘʣʪʥʳʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ. RPC-ʤʦʜʝʣʠ ʚ ʦʪ-

ʣʠʯʠʠ ʦʪ ʩʣʦʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ 

ʤʝʞʜʫ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʝʢ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʠ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʧʝʨʘʪʠʚʥʦʩʪʴ 
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ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠʭ ʛʝʦʧʨʠ-

ʚʷʟʢʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ ʰʪʘʪ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʥʝʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʟʚʸʟʜʥʳʭ ʜʘʪʯʠʢʦʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜ-

ʭʦʜʳ ʢ ʧʦʩʪʨʦʝʥʠʶ RPC-ʤʦʜʝʣʝʡ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʩʚʦʜʷʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʢʘʢ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

RPC, ʪʘʢ ʠ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʩʲʸʤʢʠ, ʯʪʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʛʝʦʧʨʠʚʷʟʢʠ ʩʥʠʤʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ʇʨʠ ʵʪʦʤ ʪʝʨʷʝʪʩʷ ʪʘʢʞʝ ʠ ʘʚʪʦʥʦʤʥʦʩʪʴ 

ʛʝʦʧʨʠʚʷʟʢʠ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʥʘ ʤʘʨʰʨʫʪʝ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʫʯʘʩʪʠʝ ʦʧʝʨʘʪʦʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦ-

ʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʥʘʣʠʯʠʝʤ ʠʣʠ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʧʦʨ-

ʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʦʢʦʪʦʯ-

ʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʪʨʫʜʦʸʤʢʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʇʦʩʢʦʣʴʢʫ ʧʦʜ ʥʝʚʳʩʦʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʥʠʤʘʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʥʠʟʢʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʦʡ 

ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟ-

ʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʆʕʉʉ, ʥʦ ʠ ʩʥʠʞʝʥʠʝ ʪʦʯʥʦʩʪʠ ʙʦʨʪʦʚʳʭ ʠʟ-

ʤʝʨʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʢʠʭ-ʣʠʙʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʙʦʝʚ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ 

ʧʦʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʙʦʪʝ ʥʘʫʯʥʘʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦ-

ʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʚʥʝʰʥʠʭ ʦʨʠʝʥʪʠʨʦʚ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶ-

ʱʝʤ.  

1. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʦʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦ-

ʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʕɺʆ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ ʚʦʟʥʠʢʘʝʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʚʳʙʨʘʥʳ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʩʲʸʤʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  ʂʘʢ ʧʨʘʚʠʣʦ, 

ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʳʙʠʨʘʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʩʲʸʤʢʠ ʚ ʬʦʨʤʝ ʫʨʘʚʥʝʥʠʡ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚ ʨʘʙʦʪʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʨ-

ʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʟʚʝʩʪʥʳʭ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ, ʚʳʧʦʣʥʝʥʠʝ ʜʝʢʦʤ-

ʧʦʟʠʮʠʠ ʠʭ ʬʦʨʤʘʪʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ ʩʠʥʪʝʟ ʥʦʚʳʭ ʩʭʝʤ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʝʨʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʠʩʢ ʥʦʚʳʭ ʬʦʨʤ ʤʦʜʝʣʝʡ ʥʘʙʣʶʜʝʥʠʷ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʛʝʦʮʝʥ-

ʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʝ ʦʧʠʩʳʚʘʶʱʠʭ ʠʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʤʦʜʝʣʝʡ ʥʘʙʣʶʜʝ-

ʥʠʷ ʤʝʪʦʜʘ ʠ ʤʝʪʦʜʠʢ ʘʚʪʦʥʦʤʥʦʛʦ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʙʝʟ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ. 

2. ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʢʦʩ-

ʤʠʯʝʩʢʦʡ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ, ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ ʠ ʪʦʧʦʣʦʛʠʷ 

ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʆʕʉʉ ʥʘ ʤʘʪʨʠʮʘʭ ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʚʘ ʨʷʜʘ ʚ 

ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚʜʦʣʴ ʵʢʩʧʦʥʠʨʫʶʱʝʡ ʱʝʣʠ ʠ ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ ʚʨʝ-

ʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʠ ʨʝʞʠʤʳ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʩ ʚʳʥʦʩʦʤ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ ʚʜʦʣʴ, ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦ ʠ ʩ ʨʘʟʚʦʨʦʪʦʤ ʂɸ ʧʦʧʝʨʸʢ ʪʨʘʩʩʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʪʘʢʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘ-

ʥʝʨʥʳʭ ʩʥʠʤʢʦʚ, ʢʦʪʦʨʦʝ ʥʘʨʷʜʫ ʩ ʠʟʚʝʩʪʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʲʸʤʢʠ ʫʯʠʪʳʚʘʝʪ ʪʦʧʦʣʦʛʠʶ ʤʘʪʨʠʮ ʇɿʉ, ʩʧʝʮʠʬʠʢʫ ʩʲʸʤʢʠ ʜʚʫʤʷ ʨʷʜʘʤʠ ʤʘʪ-

ʨʠʮ ʇɿʉ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤʠʨʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʚʠʞʝʥʠʝʤ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʨʝʞʠʤʝ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʧʦ 

ʧʦʣʶ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʟʘʢʦʥʳ ʠʟʤʝʥʝʥʠʷ 
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ʚʦ ʚʨʝʤʝʥʠ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʠʜ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʞʠʤʘ ʩʲʸʤʢʠ.  

3. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʷʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʤʘʪʨʠʮʘʤʠ ʇɿʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʜʚʘ ʨʷʜʘ ʚ ʬʦʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ, ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ 

ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʬʦʨʤʘʪʘʭ çʩʥʠʤʦʢ-ʢʘʤʝʨʘè ʠ 

çʢʘʤʝʨʘ-ʩʥʠʤʦʢè. ʕʪʠ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʦ ʟʘʜʘʥʥʳʤ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʘʤ 

ʧʠʢʩʝʣʝʡ ʤʘʨʰʨʫʪʘ ʩʢʘʥʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʯʠʩʣʠʪʴ ʧʣʦʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ 

ʠ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʠ, 

ʥʘʦʙʦʨʦʪ, ʧʦ ʠʟʚʝʩʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʦʨʜʠʥʘʪ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ ʠ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ʩʲʸʤʢʠ ʦʧʨʝʜʝʣʠʪʴ 

ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʧʠʢʩʝʣʝʡ ʚ ʦʙʱʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʤʘʨʰʨʫʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʧʝʨʝʡʪʠ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʢʠ 

ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʪʦʯʢʘʤʠ ʝʸ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʬʦʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʴʶ ʆʕʉʉ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ. 

4. ʇʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʬʦʨʤʘʪʘʭ 

çʢʘʤʝʨʘ-ʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜè ʠ çʦʙʱʠʡ ʟʝʤʥʦʡ ʵʣʣʠʧʩʦʠʜ-ʢʘʤʝʨʘè. 

ʇʝʨʚʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ, 

ʩʚʷʟʳʚʘʶʱʝʝ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʱʝʛʦ ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ, ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʤʘʩʩ ʂɸ, ʤʦʜʫʣʠ ʠ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʚʝʢʪʦʨʦʚ, 

ʣʝʞʘʱʠʭ ʚ ʧʣʦʩʢʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʥʠʡ 

ʚʠʟʠʨʦʚʘʥʠʷ ʠʟ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʥʘ ʜʘʪʯʠʢʠ ʇɿʉ ʠ ʪʦʯʢʠ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʜʣʠʥʳ ʣʠʥʠʡ ʚʠʟʠʨʦʚʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʯʝʨʝʟ 

ʟʥʘʯʝʥʠʷ ʠʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ, ʢʦʦʨʜʠʥʘʪ ʂɸ ʠ ʧʘʨʘʤʝʪʨʦʚ ʦʙʱʝʛʦ 

ʟʝʤʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ, ʘ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ï ʯʝʨʝʟ ʢʦʦʨʜʠʥʘʪʳ 
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ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʕʉʉ, ʦʨʙʠʪʘʣʴʥʳʝ ʠ ʫʛʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʩʲʸʤʢʠ. ɺʪʦʨʘʷ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʢʦʦʨʜʠʥʘʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʜʘʪʯʠʢʦʚ ʇɿʉ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ ʠ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʝʨʝʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʕʉʉ, ʦʨʙʠʪʘʣʴʥʳʝ ʠ ʫʛʣʦʚʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʲʸʤʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʧʝʨʝʡʪʠ ʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʥʦʚʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ 

ʧʦʩʪʨʦʝʥʠʷ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʘ ʠʤʝʥʥʦ, ʤʦʜʝʣʝʡ ʜʨʝʡʬʘ ʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ.  

5. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩʝ ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ ʥʘ 

ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʩʚʷʟʢʘ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʚʨʝʤʝʥʥʦʡ 

ʟʘʜʝʨʞʢʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʜʦʣʞʥʘ ʦʪʩʣʝʞʠʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʢʘʥʠʨʫʝʤʳʝ ʫʯʘʩʪʢʠ ʤʝʩʪʥʦʩʪʠ, ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʜʚʘ 

ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʩʲʸʤʢʠ, ʘ ʠʤʝʥʥʦ, 

ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʩʪʨʦʢʘʭ 

ʤʘʪʨʠʮ ʇɿʉ. ʌʦʨʤʘʣʠʟʘʮʠʷ ʵʪʠʭ ʫʩʣʦʚʠʡ ʧʦʟʚʦʣʠʣʘ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʨʝʡʬʘ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʚ ʆʕʉʉ, 

ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ. ʕʪʠ ʤʦʜʝʣʠ ʩʚʷʟʳʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ: ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ 

ʚʝʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ 

ʠʟ ʮʝʥʪʨʘ ʧʨʦʝʢʮʠʠ ʥʘ ʜʘʪʯʠʢʠ ʇɿʉ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʪʦʯʢʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʵʪʠʭ 

ʚʝʢʪʦʨʦʚ ʚʦ ʚʨʝʤʝʥʠ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʘ ʘʙʩʦʣʶʪʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʂɸ, 

ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʂɸ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʶʪ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ. 

6.   ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʠ ʫʛʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 
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ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʲʸʤʢʠ, ʠʤʝʶʪ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ ʥʘ ʠʥʪʝʨʚʘʣʝ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʢʮʠʡ ʦʪʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʢʘʞʜʦʤʫ 

ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʩʪʘʚʷʪ ʚ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʕɺʆ ʩʪʨʦʢ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. ʕʪʠ 

ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʨʘʙʦʪʝ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ 

ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʘ ʜʣʷ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʙʦʨʪʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜ ʠ ʢʦʤʧʣʝʢʩ ʨʝʘʣʠʟʫʶʱʠʭ ʝʛʦ ʤʝʪʦʜʠʢ. ʄʝʪʦʜ 

ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʵʪʘʧʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʘ ʠʤʝʥʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʨʘʩʯʸʪ ʧʨʦʛʨʘʤʤʥʳʭ ʟʥʘʯʝʥʠʡ 

ʕɺʆ ʚ ʪʦʯʢʘʭ ʠʭ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʥʘʭʦʞʜʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ, 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʵʪʠ ʧʨʦʛʨʘʤʤʥʳʝ ʟʥʘʯʝʥʠʷ. ʄʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʴʶ ʢ ʧʨʠʥʮʠʧʘʤ ʨʘʙʦʪʳ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ, ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʚʠʜʫ 

ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ. ʂʦʤʧʣʝʢʩ 

ʤʝʪʦʜʠʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʨʝʞʠʤʘʭ ʩ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʠ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ, ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ 

ʩʲʸʤʢʠ ʠ ʪʘʥʛʘʞʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ, ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʢʦʦʨʜʠʥʘʪ ʠ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʙʩʦʣʶʪʥʦʡ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ ʠ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʝʨʝʭʦʜ ʦʪ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢ 

ʛʨʠʥʚʠʯʩʢʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ. 

7. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʩʲʸʤʢʠ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʨʝʞʠʤʝ ʩ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʣʦʩʘ ʟʘʭʚʘʪʘ ʆʕʉʉ ʠʩʢʨʠʚʣʷʝʪʩʷ ʧʦ ʤʝʨʝ 

ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʧʨʠʯʸʤ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ 



255 

 

 

 

ʫʛʣʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʳʥʦʩʘ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʩʩʳ ʂɸ. ɺ 

ʨʝʞʠʤʘʭ ʩ ʧʦʩʪʦʷʥʥʳʤ ʘʟʠʤʫʪʦʤ ʩʲʸʤʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʭʦʞʜʝʥʠʝ ʧʦʣʦʩʳ 

ʟʘʭʚʘʪʘ ʧʦ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦʜ ʟʘʜʘʥʥʳʤ ʫʛʣʦʤ ʢ ʪʨʘʩʩʝ ʂɸ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʢʨʘʷʭ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ ʫʭʫʜʰʘʝʪʩʷ ʠ ʥʫʞʜʘʝʪʩʷ ʚ 

ʢʦʥʪʨʦʣʝ. ɺ ʨʝʞʠʤʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʢʫʨʩʦʤ ʩʲʸʤʢʠ ʧʦʣʦʩʘ ʟʘʭʚʘʪʘ ʧʨʦʭʦʜʠʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʪʨʘʩʩʝ ʂɸ ʠ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ 

ʩʲʸʤʢʠ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ, ʥʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʦʛʨʘʥʠʯʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤʠ ʨʝʞʠʤʘʤʠ. ʈʝʞʠʤ ʩʲʸʤʢʠ ʩ 

ʪʘʥʛʘʞʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʤʥʦʛʦʢʨʘʪʥʳʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʚ ʧʦʣʦʩʝ ʟʘʭʚʘʪʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘ ʚʩʸʤ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʠʟʤʝʥʝʥʠʝʤ 

ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. ʉʧʝʮʠʬʠʢʦʡ ʢʠʥʝʤʘʪʠʢʠ 

ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʵʪʦʤ ʨʝʞʠʤʘ ʩʲʸʤʢʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʘʢʪʠʚʥʳʭ ʠ 

ʧʘʩʩʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʠ ʧʝʨʝʥʘʮʝʣʠʚʘʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʇʨʠ 

ʵʪʦʤ ʤʝʪʦʜʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʫʨʦʚʥʶ ʜʦʧʫʩʪʠʤʳʭ ʦʰʠʙʦʢ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʚʠʜʫ ʨʝʞʠʤʘ ʩʲʸʤʢʠ, ʪʨʘʝʢʪʦʨʠʠ ʠ ʨʘʢʫʨʩʫ ʩʲʸʤʢʠ, 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ 

ʩʦʟʜʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʥʦʚʦʛʦ ʢʣʘʩʩʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ, 

ʤʝʪʦʜʠʢʠ ʠ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʣʠ ʧʝʨʝʡʪʠ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. 

8. ʈʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʘ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʠʤʝʥʥʦ, ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʧʫʪʸʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʦʩʪʫʧʘ ʢ ʨʝʘʣʴʥʳʤ 

ʜʘʥʥʳʤ, ʧʦʣʫʯʘʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʆʕʉʉ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʠʭʩʷ ʚ ʦʪʢʨʳʪʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʠʡ ʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʢʘʟʘʣ ʣʠʙʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʣʫʯʝʥʠʷ 

ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ ʠʣʠ ʟʘʢʨʳʪʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʣʠʙʦ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʘʯʝʩʪʚʘ. ɺ ʵʪʦʡ 
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ʩʚʷʟʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ. ʂʦʤʧʣʝʢʩ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʩʪʘʚʝ ʧʷʪʥʘʜʮʘʪʠ ʤʦʜʫʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ 

ʕɺʆ, ʤʘʢʝʪʥʳʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʤʝʩʪʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ, 

ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʥʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ʢʘʣʠʙʨʦʚʢʠ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʠ ʘʚʪʦʥʦʤʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ 

ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʨʘʩʯʸʪ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʨʘʤʝʪʨʦʚ 

ʩʲʸʤʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʩʪʝʧʝʥʠ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ.  

ɺʳʧʦʣʥʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʠ ʜʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ. ʇʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʪʝʢʫʱʠʝ ʠ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ. ʇʦʜ ʪʝʢʫʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʥʠʤʘʣʠʩʴ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ 

ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʘ ʧʦʜ 

ʜʦʧʫʩʪʠʤʳʤʠ - ʪʘʢʠʝ ʧʦʨʦʛʦʚʳʝ ʫʨʦʚʥʠ ʠʭ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʪʦʯʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ 

ʩʥʠʞʘʝʪʩʷ ʥʘ ʜʦʧʫʩʪʠʤʫʶ ʚʝʣʠʯʠʥʫ. 

9. ɺʳʧʦʣʥʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʠ ʦʮʝʥʢʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʚʳʙʦʨ ʩʪʝʧʝʥʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʩʣʝʜʫʶʱʝʤ. ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʠʥʦʤʳ ʦʪ ʚʨʝʤʝʥʠ ʥʝ ʚʳʰʝ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ; ʫʛʣʦʚ ʪʘʥʛʘʞʘ, 

ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ, ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ: ʧʨʠ ʤʘʣʳʭ 

ʨʘʢʫʨʩʘʭ ʠ ʘʟʠʤʫʪʘʭ ʩʲʸʤʢʠ - ʧʦʣʠʥʦʤʳ ʥʝ ʥʠʞʝ ʚʪʦʨʦʡ, ʘ ʧʨʠ ʚʳʥʦʩʝ ʣʠʥʠʠ 
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ʚʠʟʠʨʦʚʘʥʠʷ ʙʦʣʝʝ 20Ј ʧʦ ʫʛʣʫ ʪʘʥʛʘʞʘ ʠ/ʠʣʠ ʢʨʝʥʘ ʂɸ ï ʥʝ ʥʠʞʝ ʪʨʝʪʴʝʡ 

ʩʪʝʧʝʥʠ; ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʂɸ ï ʥʝ ʥʠʞʝ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʚʦ ʚʩʝʭ 

 ʩʣʫʯʘʷʭ.  

ʇʨʠ ʵʪʦʤ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʫʙʤʝʪʨʦʚʘʷ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʩʦʩʪʘʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ - 0,6 ʤ ʠ 0,002 

ʤ/ʩ; ʜʣʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ - ρȟςϽρπ ̑́̅;   

ʜʣʷ ʫʛʣʦʚ ʪʘʥʛʘʞʘ, ʢʨʝʥʘ ʠ ʨʳʩʢʘʥʠʷ ʂɸ - ςȟσϽρπ ̑́̅; 

ʜʣʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʂɸ - σȟψϽρπ ʨʘʜ/ʩ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ 

ʚʳʙʨʘʪʴ ʪʘʢʫʶ ʩʪʝʧʝʥʴ ʧʦʣʠʥʦʤʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʰʠʙʦʢ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʦʧʫʩʪʠʤʳʡ ʧʦʨʦʛ ʩʥʠʞʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʛʝʦʧʨʠʚʷʟʢʠ ʧʨʠ ʨʘʩʯʸʪʝ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ, ʩ 

ʜʨʫʛʦʡ - ʢʘʯʝʩʪʚʦ  ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ. 

10. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʘʚʪʦʥʦʤʥʦʛʦ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ 

ʤʦʜʝʣʝʡ ʕɺʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʦʨʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʬʦʨʤʝ ʫʨʘʚʥʝʥʠʡ 

ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʠ ʦʧʦʨʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʤʝʩʪʥʦʩʪʠ, ʜʝʰʠʬʨʠʨʫʝʤʳʭ ʥʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʥʠʤʢʘʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʬʦʨʤʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʜʨʝʡʬʘ 

ʩʚʷʟʢʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʣʫʯʝʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʩʚʷʟʳʚʘʶʱʠʭ ʩʪʨʦʛʠʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʆʕʉʉ, ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʢʦʨʦʩʪʠ 

ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʂɸ, ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ, ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ ʥʘ 

ʜʘʪʯʠʢʠ ʇɿʉ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʪʦʯʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʕʉʉ.  
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ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʠʥʪʝʨʚʘʣʝ ʩʲʸʤʢʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪʩʷ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʙʦʨʪʫ ʂɸ, ʘ 

ʫʪʦʯʥʝʥʠʶ ʧʦʜʣʝʞʘʪ ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ, 

ʦʧʠʩʳʚʘʶʱʠʝ ʟʘʤʝʱʘʶʱʠʝ ʤʦʜʝʣʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʂɸ, ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʂɸ. ʋʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ, ʝʩʣʠ ʥʘ ʙʦʨʪʫ ʂɸ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʭʦʪʷ ʙʳ 

ʦʜʥʦʡ ʠʟ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʠʤʝʥʥʦ, 

ʧʨʦʜʦʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʢʦʪʦʨʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʘ ʩ ʪʘʢʪʦʚʳʤ 

ʧʝʨʠʦʜʦʤ ʩʯʠʪʳʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʙʦʨʪʦʚʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʜʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʚʠʜʘ ʤʦʜʝʣʠ 

ʥʘʙʣʶʜʝʥʠʷ ʢ ʚʝʢʪʦʨʫ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʷʝʤʦʛʦ ʚʳʭʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʚʠʜʘ 

ʨʝʞʠʤʘ ʩʲʸʤʢʠ ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʸʭ 

ʫʨʘʚʥʝʥʠʡ. 

11. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʤʝʪʦʜ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦ-

ʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʩʲʸʤʢʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʪʘʢʠʭ ʦʮʝʥʦʢ ʕɺʆ, ʢʦʪʦʨʳʝ ʙʫʜʫʯʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ 

ʚʤʝʩʪʦ ʩʚʦʠʭ ʧʨʠʙʣʠʞʸʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʝʨʘʪʠʚ-

ʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ. ʇʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦ-

ʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʦʮʝʥʢʠ ʜʦʧʫʩʪʠʤʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝ-

ʥʠʷ ʦʧʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʘʣʠʙʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʷ ʪʘʢʪʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩʯʠʪʳʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʚ ʙʦʨʪʦʚʦʝ ʟʘʧʦʤʠ-

ʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʨʘʚʥʘʷ ʦʜʥʦʡ ʥʘʥʦʩʝʢʫʥʜʝ, ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢʦʡ ʫʨʦ-

ʚʝʥʴ ʫʪʦʯʥʝʥʠʷ ʕɺʆ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʣʝʜʫʶʱʫʶ ʦʧʝʨʘʪʠʚ-

ʥʫ ʁʛʝʦʧʨʠʚʷʟʢʫ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ ʭʫʞʝ 5 ʤʝʪʨʦʚ. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ 

ʩʥʠʤʢʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʆʕʉʉ, ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 20 ʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʦʩʪʴ ʠʟ- 
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ʤʝʨʝʥʠʷ ʪʘʢʪʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʢ ʥʝ ʭʫʞʝ ʧʷʪʠ ʥʘʥʦʩʝʢʫʥʜ. ʈʘʟʨʘʙʦ-

ʪʘʥʥʳʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʝʨ-

ʥʳʭ ʩʥʠʤʢʦʚ ʥʝ ʪʨʝʙʫʶʪ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠ ʚ ʬʦʨʤʝ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ ʩʪʨʦʢ ʠ ʧʠʢʩʝʣʝʡ ʚ ʩʪʨʦʢʘʭ, ʯʪʦ ʠʤʝʝʪ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʳʩʦʢʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʙʦʨʪʦʚʳʭ ʠ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥ-

ʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ 

ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɼɿɿ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ. 

12. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʧʦʣʫʯʝʥʥʳʭ ʵʚʨʠʩʪʠʯʝʩʢʠʭ 

ʦʮʝʥʦʢ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʦʧʦʨʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʝʪʥʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʤʘʨʰʨʫʪʘ 

ʩʲʸʤʢʠ. ʄʝʪʦʜʠʢʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʟʚʝʩʪʥʳʭ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʯʠʪʳʚʘʝʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʢʘʥʝʨʥʦʡ ʩʲʸʤʢʠ, ʘ ʪʘʢʞʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ ʠ 

ʩʘʤʦʛʦ ʤʘʨʰʨʫʪʘ ʩʲʸʤʢʠ ʚ ʮʝʣʦʤ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʦʡ ʤʝʪʦʜʠʢʦʡ ʜʣʷ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʲʸʤʢʠ 40 ʩʝʢʫʥʜ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʩʜʚʠʛʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʢʨʘʷʭ 

ʤʘʪʨʠʮ ʇɿʉ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʧʠʢʩʝʣʷ ʚ ʨʝʞʠʤʝ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʘʟʠʤʫʪʦʤ ʠ 

ʦʙʱʝʤ ʬʦʨʤʘʪʝ ʤʘʨʰʨʫʪʘ ʠʟʦʙʨʘʞʝʥʠʷ 393 809 ʩʪʨʦʢ 55 296 ʧʠʢʩʝʣʝʡ ʚ ʩʪʨʦ-

ʢʘʭ, ʙʳʣ ʧʦʩʪʨʦʝʥ ʤʘʢʝʪʥʳʡ ʩʢʘʥʝʨʥʳʡ ʩʥʠʤʦʢ ʚ ʬʦʨʤʘʪʝ 40 10, ʚʢʣʶʯʘʶʱʠʡ 

ʚ ʩʝʙʷ 40 ʤʘʢʝʪʥʳʭ ʩʪʨʦʢ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʦʜʥʫ ʩʝʢʫʥʜʫ ʠ 10 ʪʦʯʝʢ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ 

ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 9 000 ʧʠʢʩʝʣʝʡ.  

ʄʘʢʝʪʥʳʡ ʩʥʠʤʦʢ ʠʤʝʣ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ: 

 ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ:  

- ʧʦ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʣʠʥʝʡʥʳʭ ʕɺʆ:  

(0,4 0,5) ʤ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʂɸ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ 0,6 ʤ; 

(0,0003 0,0008) ʤ/ʩ ʧʦ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʂɸ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ 

0,002 ʤ/ʩ; 

- ʧʦ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ:   

(0,2 0,77) Ͻρπʨʘʜ/ʩ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ ȟϽ  ʨʘʜ/ʩ; 
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- ʧʦ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚ-

ʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ: 

(0,12 0,9) Ͻρπ ʨʘʜ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ ȟϽ  ʨʘʜ; 

ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

- ʧʦ ʫʨʦʚʥʶ ʦʰʠʙʦʢ ʚʳʯʠʩʣʝʥʠʷ ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝʣʝʡ ʕɺʆ:  

(0,2 0,5) ʤ ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʦʰʠʙʦʢ 0,6 ʤ; 

- ʧʦ ʚʝʣʠʯʠʥʝ ʩʤʘʟʘ ʥʘ ʢʨʘʷʭ ʧʦʣʦʩʳ ʟʘʭʚʘʪʘ: 

0,1 0,15 % ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʟʥʘʯʝʥʠʠ 0,78%. 

13.  ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʥʦʤʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʱʘʶʱʠʭ ʤʦʜʝ-

ʣʝʡ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ.  ɼʣʷ 

ʵʪʦʛʦ ʚ ʩʦʨʦʢ ʤʘʢʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʂɸ, ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʫʛʣʦʚʦʡ ʩʢʦ-

ʨʦʩʪʠ ʂɸ ʜʘʪʯʠʢʦʤ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʚʚʦʜʠʣʠʩʴ ʚʦʟʤʫʱʝʥʠʷ ʚʝʣʠʯʠʥʦʡ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 1 000ʤ, 0,5 ʤ/ʩ, ρϽρπ ʨʘʜ ʠ ρϽρπ ʨʘʜ/ʩ. ʇʨʠ ʵʪʦʤ ʚ ʤʘʢʝʪʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʆʕʉʉ ʚʦʟʤʫʱʝʥʠʷ ʥʝ ʚʚʦʜʠʣʠʩʴ. ɼʘʣʝʝ ʧʨʦ-

ʠʟʚʦʜʠʣʘʩʴ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʚʦʟʤʫʱʸʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʢʠ ʧʦʣʠʥʦ-

ʤʘʤʠ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʠ ʨʘʩʯʸʪ ʚʦʟʤʫʱʸʥʥʳʭ ʟʥʘʯʝʥʠʡ 54-ʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʪʠʭ 

ʧʦʣʠʥʦʤʦʚ, ʢʦʪʦʨʳʝ ʚʥʘʯʘʣʝ ʩʣʫʞʠʣʠ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʰʠʙʦʢ ʦʧʝʨʘʪʠʚʥʦʡ 

ʛʝʦʧʨʠʚʷʟʢʠ ʪʦʯʝʢ ʄʉʉ ʄʉ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʤʠ ʦʰʠʙʢʘʤʠ ʙʦʨ-

ʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ, ʘ ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʫʪʦʯ-

ʥʝʥʠʷ ʕɺʆ. ʇʨʠ ʵʪʦʤ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʚʳʙʠʨʘʣʠʩʴ ʥʘ ʩʪʨʦʢʘʭ ʠ ʩʪʦʣʙʮʘʭ ʄʉʉ 

ʄʉ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ: ʥʘ ʢʘʞʜʦʡ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ ʄʉʉ (ʠʟ 40) ʚʳʙʠʨʘ-

ʣʘʩʴ ʢʘʞʜʘʷ ʚʪʦʨʘʷ ʤʘʢʝʪʥʘʷ ʪʦʯʢʘ (ʠʟ 10). ʆʙʱʝʝ ʯʠʩʣʦ ʚʢʣʶʯʝʥʥʳʭ ʚ ʦʙʨʘ-

ʙʦʪʢʫ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʩʦʩʪʘʚʠʣʦ 65 (ʧʦ ʧʷʪʴ ʪʦʯʝʢ ʥʘ ʢʘʞʜʦʡ ʠʟ 13-ʠ ʩʪʨʦʢ), ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʠʟ 195 ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ, ʩʦʜʝʨʞʘʱʫʶ 54 

ʥʝʠʟʚʝʩʪʥʳʭ, ʠ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʫʪʦʯʥʝʥʠʷ ʕɺʆ,  

14. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠ- 

ʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʥʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʪʝʨʘ- 
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ʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʭʦʜʠʪʩʷ ʟʘ 8-10 

ʠʪʝʨʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʦʰʠʙʢʘʭ ʦʧʦʨʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʦʜʥʦʡ ʥʘʥʦʩʝʢʫʥʜʳ, ʦʙʝʩʧʝʯʠʚʘʝʪʩ ̫ʫʨʦʚʝʥʴ ʫʪʦʯ-

ʥʝʥʠʷ ʕɺʆ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʛʦ ʧʦʩʣʝʜʫʶʱʫʶ 

ʦʧʝʨʘʪʠʚʥʫʶ ʛʝʦʧʨʠʚʷʟʢʫ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ ʭʫʞʝ 5 ʤʝʪʨʦʚ (ʉʆ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʧʦʩʣʝʜʫʶʱʫʶ ʦʧʝʨʘʪʠʚʥʫʶ ʛʝʦʧʨʠʚʷʟʢʫ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʢʘʥʝʨʥʦʛʦ ʩʥʠʤʢʘ ʩ ʪʦʯ-

ʥʦʩʪʴʶ ʜʦ 20 ʤʝʪʨʦʚ (ʉʆ), ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʘʢʪʦʚʦʛʦ ʧʝʨʠʦʜʘ 

ʩʯʠʪʳʚʘʥʠʷ ʟʘʨʷʜʦʚʳʭ ʧʘʢʝʪʦʚ ʥʝ ʭʫʞʝ ʧʷʪʠ ʥʘʥʦʩʝʢʫʥʜ. 

ʇʨʠ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʘʚʪʦʥʦʤʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʤʘʢʝʪʥʳʭ ʜʘʥʥʳʭ ʩʦʚʧʘʜʘʶʪ ʩ ʵʚʨʠʩʪʠʯʝʩʢʠʤʠ ʦʮʝʥʢʘʤʠ, ʩʜʝʣʘʥ-

ʥʳʤʠ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʘʙʦʪʝ ʬʦʨʤʫʣʘʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʘʟʨʘ-

ʙʦʪʘʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ ʘʚʪʦʥʦʤʥʦʡ ʬʦʪʦʛʨʘʤ-

ʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʢʘʥʝʨʥʳʭ ʩʥʠʤʢʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳ-

ʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ ʛʝʦʧʨʠʚʷʟʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝ-

ʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʦʪʩʫʪʩʪʚʠʷ ʪʦ-

ʧʦʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʡʦʥʝ ʩʲʸʤʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʬʦʨʤʫ-

ʣʠʨʦʚʘʥʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʠ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʨʝʰʝʥʳ, ʠ 

ʮʝʣʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ. 
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