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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʨʦʙʦʪʠʟʘʮʠʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ  ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʈʊʉ). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʘʚʪʦʥʦʤʥʳʝ ʠ ʙʝʩʧʠʣʦʪʥʳʝ 

ʘʚʪʦʤʦʙʠʣʠ, ʢʘʨʴʝʨʥʳʝ ʩʘʤʦʩʚʘʣʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʦʤʙʘʡʥʳ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʦʛʨʫʟʯʠʢʠ.  ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʢʠʙʝʨʬʠʟʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʙʲʝʜʠʥʷʶʱʫʶ 

ʘʛʨʝʛʘʪʳ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʟʣʳ ʠ ʘʚʪʦʥʦʤʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ,  ʘ ʪʘʢʞʝ ʤʦʜʝʣʠʨʫʶʱʠʝ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʥʘ ʦʩʥʦʚʝ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè (ʎɼ). ʊʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʈʊʉ, ʢʘʢ ʩʣʦʞʥʦʡ 

ʩʠʩʪʝʤʳ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʊʆʠʈ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʜʘʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ. ʅʘʣʠʯʠʝ ʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ   ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʘʚʪʦʤʦʙʠʣʷ. 

ʀʩʧʦʣʴʟʫʷ, ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʀʥʜʫʩʪʨʠʠ 4.0, ʫʜʘʣʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ çʀʥʪʝʨʥʝʪ ʚʝʱʝʡè, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ 

ʧʝʨʝʭʦʜ ʢ ʧʨʦʛʥʦʟʥʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ (ʊʆ), ʢʦʪʦʨʦʝ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʨʝʛʫʣʷʨʥʦʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʊʆ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ: ʘ) ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʙʦʪʳ, ʙ) ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʠʤʝʶʱʠʝʩʷ 

ʨʝʩʫʨʩʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʯʝʪʦʤ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ,  

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʈʊʉ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʛʥʦʟʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʠ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʪʨʫʜʳ ʧʦ ʪʝʦʨʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ 
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ʪʘʢʠʭ ʫʯʝʥʳʭ, ʢʘʢ ɺ.ʅ. ɹʫʨʢʦʚ, ɺ.ʃ. ɹʫʨʢʦʚʩʢʠʡ, ʉ.ʅ. ɺʘʩʠʣʴʝʚ, ʄ.ɺ. ɻʫʙʢʦ, 

ɸ.ɸ. ɽʤʝʣʴʷʥʦʚ, ɹ.ɻ. ʀʣʴʷʩʦʚ, ɺ.ɸ. ʀʨʠʢʦʚ, ɺ.ɺ. ʂʫʣʴʙʘ, ɺ.ɺ. ʃʠʧʘʝʚ, 

ʅ.ʅ. ʄʦʠʩʝʝʚ, ɼ.ɸ. ʅʦʚʠʢʦʚ, ɻ.ʉ. ʇʦʩʧʝʣʦʚ, ʀ.ɺ. ʇʨʘʥʛʠʰʚʠʣʠ, 

ʉ.ɺ. ʉʤʠʨʥʦʚ, ɸ.ɺ. ʎʚʝʪʢʦʚ, ɸ.ɼ. ʎʚʠʨʢʫʥ, ɺ.ɼ. ʐʘʧʠʨʦ, ʕ.ɸ. ʊʨʘʭʪʝʥʛʝʨʮ 

[2, 5, 8ï11, 15, 16, 18, 27ï29, 34ï37, 39ï41, 43ï46, 60, 64ï66, 69, 70, 75, 77], ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ K. Jensen, K.Heldman, H.Kerzner, G.J.Klir , L. 

Kristensen, Y. Shoham, K. Leyton-Brown, M. Mesarovic, Y.Takahara [2, 76, 88, 

90, 91, 109, 110, 113, 140]. 

ʈʝʰʝʥʠʝʤ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʚ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʟʘʥʠʤʘʣʠʩʴ ɸ.ɸ. ɹʦʣʴʰʘʢʦʚ, ʅ.ʆ. ɼʦʨʦʜʥʳʭ, 

ʉ.ʇ. ʆʨʣʦʚ, ɺ.ʄ. ʇʦʤʦʛʘʝʚ, ʉ.ɺ. ʉʫʩʘʨʝʚ, ʄ.ɺ. ʑʝʨʙʘʢʦʚ, ɸ.ʖ. ʖʨʠʥ,  

J. Andrews, B. Le, J. Sheng, D. Prescott [3, 6, 25, 26, 30, 31, 49, 50, 54, 57, 62, 63, 

72, 73, 116, 117, 122ï126, 138, 139]. 

ɿʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʨʝʰʘʣʠʩʴ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʈɸʅ ʈʌ 

 (ɸ.ɼ. ʎʚʠʨʢʫʥ, ɺ.ʂ. ɸʢʠʥʬʝʝʚ,  ɺ.ɺ. ʂʫʣʴʙʘ) [1, 2, 5, 18, 36]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʘʥʘ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

1. ʉʣʦʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʊʉ ʚ ʩʚʷʟʠ ʩ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʫʜʘʣʝʥʥʦʩʪʴʶ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ, ʘ 

ʪʘʢʞʝ ʩ ʠʟʤʝʥʯʠʚʦʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ 

ʩʨʝʜʦʡ. 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠ ʥʘ ʊʆʠʈ. 
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3. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

4. ʅʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʠ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʈʊʉ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʝʱʝ ʥʘ ʵʪʘʧʝ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʈʊʉ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ 

ʠ ʤʝʪʦʜʠʢʠ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʢʘʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʨʝʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʎʝʣʴʁ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʠ ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

1) ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; 

2) ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʈʊʉ; 

3) ʧʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʧʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʥʦʛʦ ʛʨʘʬʠʢʘ ʨʘʙʦʪ; 

4) ʨʘʟʨʘʙʦʪʢʘ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩ 

ʫʯʝʪʦʤ ʩʣʫʯʘʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʟʥʦʩʘ ʠ ʜʝʛʨʘʜʘʮʠʠ ʘʛʨʝʛʘʪʦʚ ʠ 

ʵʣʝʤʝʥʪʦʚ ʈʊʉ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʟʘʢʦʥʦʚ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ. 
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5) ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʷʭ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʈʊʉ ʥʘ ʨʘʙʦʪʳ, 

ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʚʳʧʫʩʢʘʝʤʳʭ ʇɸʆ çʂɸʄɸɿè ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʚʳʧʦʣʥʷʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ ʧʦ 

ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʤʧʣʝʢʩʦʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʩ ʫʯʝʪʦʤ ʩʪʨʘʪʝʛʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʧʝʨʘʮʠʡ, ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʘ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʭ ʤʦʜʝʣʷʭ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ. 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʥʘ 

ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʷʭ ʢʦʤʧʣʝʢʩʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʠʪʝʨʘʮʠʦʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʧʦʜʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʟʘʜʘʯʘʤ ʠ  ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʥʷʪʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ  (ʧʫʥʢʪ 15 

ʧʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.3.1).  

2. ʇʦʩʪʘʚʣʝʥʘ ʠ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʙʫʣʝʚʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʩʪʝʧʝʥʴ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʦʱʘʜʴʶ ʧʦʣʝʡ ʠ 

ʦʙʲʝʤʘʤʠ ʙʫʥʢʝʨʦʚ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʝʡ ʜʣʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ (ʧʫʥʢʪ 2 ʧʘʩʧʦʨʪʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.3.1).  

3. ʇʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʷʭ ʇʝʪʨʠ 

ʩ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʤʦʜʫʣʝʡ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʩʪʨʘʪʝʛʠʡ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ ʠ ʠʤʠʪʘʮʠʝʡ ʩʣʫʯʘʡʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ, ʠʟʥʦʩʘ ʠ ʜʝʛʨʘʜʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠ ʫʟʣʦʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ 

ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ (ʧʫʥʢʪ 11 ʧʘʩʧʦʨʪʘ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.3.1). 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

1. ʄʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʢʦʤʧʣʝʢʩʘ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʷʭ, 

ʚʢʣʶʯʘʶʱʠʭ ʤʦʜʝʣʴ ʧʦʜʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʠ ʠʝʨʘʨʭʠʯʝʩʢʫʶ 

ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

2. ʆʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʙʫʣʝʚʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʥʘʟʥʘʯʝʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʨʝʰʝʥʥʘʷ ʜʣʷ ʧʘʨʢʘ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʰʘʩʩʠ ʂɸʄɸɿ, ʚʳʧʦʣʥʷʶʱʠʭ 

ʟʘʜʘʯʠ ʧʦʛʨʫʟʢʠ, ʨʘʟʛʨʫʟʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʝʨʥʘ ʚ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

3. ʅʦʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ 

ʚʨʝʤʝʥʥʳʭ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʷʭ ʇʝʪʨʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ, ʠʟʥʦʩʘ ʠ ʜʝʛʨʘʜʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠ 

ʫʟʣʦʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʪʝʛʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʦʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ 

ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʩ ʫʯʝʪʦʤ ʩʪʨʘʪʝʛʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʚ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʠʢʠ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʧʦ ʨʘʙʦʪʘʤ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ 

ʩʧʝʮʠʬʠʢʫ ʧʨʦʠʟʚʦʜʩʪʚ ʦʪʨʘʩʣʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ 

ʧʨʦʩʪʦʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʭʦʜʦʚ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʢʦʨʨʝʢʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʮʠʬʨʦʚʳʭ 

ʤʦʜʝʣʷʭ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʦʙʩʫʞʜʝʥʠʝʤ ʚʳʚʦʜʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʘʫʯʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ɺʥʝʜʨʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʝʢʪʝ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ çʈʘʟʨʘʙʦʪʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʩʝʤʝʡʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ 

ʩ ʘʚʪʦʥʦʤʥʳʤ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʨʝʞʠʤʦʤ ʫʧʨʘʚʣʝʥʠʷè, ʫʥʠʢʘʣʴʥʳʡ ID 

ʥʦʤʝʨ RFMEFI157718X0286, ʚʳʧʦʣʥʝʥʥʦʤʫ ʚ ʌɻɹʆʋ ɺʆ çʉʘʤʘʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʚ ʨʘʤʢʘʭ ʌʎʇ çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ 
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ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʥʘ 2014ï2020 ʛʦʜʳè.  

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʚʥʝʜʨʝʥʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ: ɸʆ çʇʝʨʝʜʚʠʞʥʘʷ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʢʦʣʦʥʥʘï402è, ʛ. ʉʘʤʘʨʘ, ɸʆ çʏʝʣʥʦ-ɺʝʨʰʠʥʩʢʠʡ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè, ʩ. ʏʝʣʥʦ-ɺʝʨʰʠʥʳ, ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʠʜʝ ʤʦʜʝʣʝʡ ʠ 

ʘʣʛʦʨʠʪʤʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʤʘʛʠʩʪʨʘʪʫʨʳ 15.04.04 ï çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚè. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 34-ʡ ʠ 36-

ʡ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ 

ʪʝʭʥʠʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʭè, (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2021 ʛ.; ʛ. ʅ. ʅʦʚʛʦʨʦʜ, 2023 

ʛ.); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʂʠʙʝʨ-ʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ: 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝè ï CYBERPHY:2023 ï çCyber-Physical 

Systems Design And Modellingè, (ʛ. ʅ. ʅʦʚʛʦʨʦʜ, 2023 ʛ.),  VI ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ: ʪʝʦʨʠʷ, ʤʝʪʦʜʦʣʦʛʠʷ, ʧʨʘʢʪʠʢʘè (ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ, 2022 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 11 

ʨʘʙʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ: 5 ʩʪʘʪʝʡ ʚ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ, ʦʜʥʘ 

ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣʝ, ʚʭʦʜʷʱʝʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ Scopus, ʦʜʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ, 4 ʩʪʘʪʴʠ ʚ ʧʨʦʯʠʭ 

ʠʟʜʘʥʠʷʭ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʫʯʥʫʶ 

ʥʦʚʠʟʥʫ, ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʦʤ ʣʠʯʥʦ. ɺ ʧʫʙʣʠʢʘʮʠʷʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

ʩʦʘʚʪʦʨʩʪʚʝ, ʣʠʯʥʦ ʘʚʪʦʨʫ ʧʨʠʥʘʜʣʝʞʘʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʪʦʜʠʢʠ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʛʨʫʧʧʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ [12, 50]; ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 
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ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

[13]; ʨʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʷʭ ʇʝʪʨʠ [14, 70, 142]. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʦʡ 

ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʨʘʟʜʝʣʦʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 149 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʠʟʣʦʞʝʥʘ ʥʘ 160 

ʩʪʨʘʥʠʮʘʭ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 27 ʨʠʩʫʥʢʦʚ, 15 ʪʘʙʣʠʮ ʠ 5 ʧʨʠʣʦʞʝʥʠʡ. 
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 1 ʉʀʉʊɽʄʅʓʁ ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʋʇʈɸɺʃɽʅʀʗ 

ɺʀʈʊʋɸʃʔʅʓʄ ɺɺʆɼʆʄ ɺ ʕʂʉʇʃʋɸʊɸʎʀʖ 

ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʓʍ ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ 

1.1 ɺʠʨʪʫʘʣʴʥʳʡ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʀʥʜʫʩʪʨʠʷ 4.0è 

ʀʥʜʫʩʪʨʠʷ 4.0 ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʝʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ ʤʝʪʦʜʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʧʦʩʪʨʦʝʥʠʶ 

ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ɻʦʪʦʚʥʦʩʪʴ ʢ 

ʢʦʥʮʝʧʮʠʠ 4.0 ʚ ʠʥʜʫʩʪʨʠʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʥʘʣʠʯʠʝʤ ʮʠʬʨʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʘʙʦʪʳ ʩ 

ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ. ʀʥʜʫʩʪʨʠʷ 4.0 ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʦʥʮʝʧʮʠʷ 

ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʠ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʯʝʣʦʚʝʢʘ 

[121]. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 2011 ʛʦʜʫ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʚ ɻʝʨʤʘʥʠʠ ʩ ʮʝʣʴʶ 

ʦʮʠʬʨʦʚʳʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʥʜʫʩʪʨʠʷ 4.0 ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʥʮʝʧʮʠʶ çʫʤʥʦʛʦè ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʦ ʝʩʪɹ ̫ʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʦʡ, ʚ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʛʠʙʢʠʭ 

ʣʠʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʰʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʛʠʙʢʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤʫ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʚʳʧʫʩʢʫ 

ʧʨʦʜʫʢʪʦʚ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ 

ʢʦʥʮʝʧʮʠʠ, ʚʢʣʶʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʜʠʛʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʙʠʟʥʝʩʘ. 

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʀʥʜʫʩʪʨʠʠ 4.0 ʩʚʷʟʘʥʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʪʘʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʘʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʩ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʚʠʨʪʫʘʣʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʮʠʷ 

ʀʥʜʫʩʪʨʠʠ 4.0 ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʦʞʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʞʝ ʀʥʜʫʩʪʨʠʷ 4.0 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʥʝʜʨʝʥʠʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʙʦʨ ʜʘʥʥʳʭ, ʠ ʠʭ ʘʥʘʣʠʟ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʦʙʫʯʘʝʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ.  

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʀʥʜʫʩʪʨʠʷ 4.0 ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʠʤʝʥʥʦ, ʫʤʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʫʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʫʤʥʳʝ ʧʦʩʪʘʚʢʠ ʠ ʫʤʥʘʷ ʨʘʙʦʪʘ, ʢʘʢ ʥʦʚʳʝ 

ʩʧʦʩʦʙʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪʥʠʢʘʤʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [121]. çʋʤʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦè ʚ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʦʧʦʨʦʡ ʚʩʝʡ 

ʚʥʫʪʨʝʥʥʝʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ 

ʮʝʣʴʶ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ ʚ ʨʘʤʢʘʭ ʀʥʜʫʩʪʨʠʠ 4.0. ɼʦʩʪʠʞʝʥʠʝ 

ʮʝʣʠ çʫʤʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 6 ʦʩʥʦʚʥʳʭ ʧʦʜʮʝʣʝʡ:  

- ʚʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ; 

- ʚʠʨʪʫʘʣʠʟʘʮʠʷ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ;  

- ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʛʠʙʢʦʩʪʴ; 

- ʫʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʝʨʝʜʦʚʳʝ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʚ ʨʘʤʢʘʭ ʫʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʟʨʘʩʪʘʝʪ ʫʨʦʚʝʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʦʙʘʚʣʷʝʪʩʷ ʠ ʥʝʢʦʪʦʨʘʷ ʘʚʪʦʥʦʤʥʦʩʪʴ 

ʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʘʷ ʩ ʚʥʝʜʨʝʥʠʝʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʇʦʩʣʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʘ, ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʝʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʳʤ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʫʧʨʘʚʣʝʥʠʠ, 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʫʟʣʦʚ, ʢʦʤʧʦʥʝʥʪʦʚ ʠ 



15 

 

ʧʦʜʩʠʩʪʝʤ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʮʝʩʩʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʧʦʚʳʰʘʶʪʩʷ. 

ʊʝʨʤʠʥ çʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶè ʥʝ ʠʤʝʝʪ ʪʦʯʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʚ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʦʜʥʘʢʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʥʝʤʝʮʢʦʤʫ ʩʪʘʥʜʘʨʪʫ DIN 32541, 

ʚʠʨʪʫʘʣʴʥʳʡ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʘʰʠʥʳ 

ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʚʨʦʧʝʡʩʢʠʝ ʩʪʘʥʜʘʨʪʳ 

ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʦʧʨʝʜʝʣʷʝʪ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʘʢ ʧʝʨʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʜʝʡʩʪʚʫʝʪ ɻʆʉʊ ʈ ʄʕʂ 62337-2016, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʥʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʚʦʜʦʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ [24]. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʝ W. Eversheim [95], ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʷʚʣʷʝʪʩʷ 

ʧʨʠʚʝʜʝʥʠʝʤ ʦʙʲʝʢʪʦʚ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʚʝʨʢʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʀʥʦʛʜʘ ʧʨʦʚʝʨʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʲʝʢʪʘ ʦʪʥʦʩʷʪ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʝʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʚʳʛʣʷʜʠʪ ʢʘʢ çʦʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʠʩʪʝʤ, ʩʦʝʜʠʥʝʥʥʳʭ ʚʤʝʩʪʝ ʠ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʧʦʣʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʧʨʦʚʝʨʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠè [106]. ʋʩʪʨʘʥʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʠ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʵʪʘʧʘʭ, ʘ ʪʘʢʞʝ 

ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʦʛʨʘʤʤ 

ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ.  

ʇʦʤʠʤʦ ʦʪʢʘʟʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚʳʩʦʢʠʡ ʨʠʩʢ ʦʪʢʘʟʦʚ ʫʞʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʦʡ ʚʚʦʜ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʘ ʦʛʨʘʥʠʯʝʥ ʚʦ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʘʭ, ʪʦ ʦʙʳʯʥʦ ʚ ʜʘʥʥʦʤ 

ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ʪʦʣʴʢʦ ʥʘʯʘʣʴʥʳʭ ʩʮʝʥʘʨʠʝʚ ʦʪʢʘʟʦʚ, 

ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʩʠʩʪʝʤ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
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ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ ʠ ʚʨʝʤʝʥʥʳʤ ʟʘʜʝʨʞʢʘʤ ʥʘ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ ʨʘʙʦʪʳ.  

ɺ ʨʫʢʦʚʦʜʩʪʚʝ INCOSE [108], ʚʳʧʫʱʝʥʥʦʤ ʚ 2011 ʛʦʜʫ, ʛʦʚʦʨʠʪʩʷ ʦ 

ʮʝʥʥʦʩʪʠ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʝ ʫʩʪʨʘʥʝʥʠʝ 

ʦʰʠʙʦʢ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʤ.  ɻʦʚʦʨʷ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʩʣʦʞʥʳʤ ʩʠʩʪʝʤʘʤ ʠ ʨʦʩʪʫ ʟʘʪʨʘʪ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʵʣʝʢʪʨʦʥʠʢʦʡ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ 

ʧʨʦʙʣʝʤʘ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʭ ʩʠʩʪʝʤ, ʥʦ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʧʨʦʩʪʦʷ ʥʘ 

ʵʪʘʧʘʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʡ ʚʚʦʜ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʶʪʩʷ ʬʫʥʢʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʨʦʛʨʘʤʤ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠ 

ʧʨʦʮʝʜʫʨʳ ʚʳʧʦʣʥʷʶʪʩʷ ʜʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʩʦʟʜʘʚʘʝʤʘʷ ʚ ʨʘʤʢʘʭ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ, ʨʝʰʘʝʪ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ ʨʝʘʣʴʥʦ ʚʳʧʦʣʥʠʪʴ ʦʙʲʝʢʪ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʠʩʧʨʘʚʣʝʥʠʶ ʦʰʠʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ 

ʨʘʤʢʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʯʘʩʪʠ 

ʩʠʩʪʝʤʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʥʘʟʚʘʪʴ: 

- ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

- ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

- ʨʘʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʜʣʷ ʦʙʲʝʢʪʘ.  

ʇʨʠ ʚʠʨʪʫʘʣʴʥʦʤ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠʩʢʣʶʯʘʝʪʩʷ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʥʠʢʘʶʱʠʭ ʦʰʠʙʦʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʨʦʩʪʦʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʨʝʘʣʴʥʦʤ ʟʘʧʫʩʢʝ ʫʩʪʘʥʦʚʢʠ.  

ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʮʝʩʩ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪ ɹʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʫ  ʁʢʦʥʮʝʧʮʠʶ çʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘè ʦʙʲʝʢʪʘ [99]. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʤʦʜʝʣʴ, 
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ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʫʶ ʨʝʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʦʙʲʝʤ ʠʩʧʳʪʘʥʠʡ ʨʝʘʣʴʥʦʡ ʤʦʜʝʣʠ. ɺ ʨʘʤʢʘʭ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʠʤʝʥʥʦ ʪʫ ʯʘʩʪʴ 

ʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ.  

ɺʠʨʪʫʘʣʴʥʳʡ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ 

ʮʠʬʨʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʳʩʦʢʦʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʢʘʢ ʠ ʚʠʨʪʫʘʣʴʥʳʡ ʚʚʦʜ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʷʚʣʷʝʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʟʘʜʘʯʝʡ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ 

ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ ʦʙʣʘʩʪʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʘʟʣʠʯʘʶʪ 

ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ:  

ʘ) ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʮʠʢʣʝ çHardware in the loopè (HiL), ʢʦʛʜʘ 

ʩʠʤʫʣʷʮʠʷ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʨʝʘʣʴʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ 

ʦʙʲʝʢʪʫ [104]; 

ʙ) ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʮʠʢʣʝ çSoftware in the Loopè (SiL), ʚ 

ʢʦʪʦʨʦʤ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠʤʝʝʪ ʧʦʣʥʦʩʪʴʶ ʤʦʜʝʣʠʨʫʝʤʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ [104].  

ʇʝʨʚʳʡ ʪʠʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢ ʨʘʙʦʪʘʝʪ 

ʫʧʨʘʚʣʷʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠ ʦʪʩʣʝʞʠʚʘʝʪ ʨʝʘʢʮʠʶ ʩʠʩʪʝʤʳ. 

ɺʪʦʨʦʡ ʪʠʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʪʝʩʪʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ 

ʩʦʙʳʪʠʡ, ʙʝʟ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ.  

ɽʩʪʝʩʪʚʝʥʥʦ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ 

ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʙʦʪʝ 

ʦʙʲʝʢʪʘ, ʠʤʠʪʠʨʫʶʱʘʷ ʝʛʦ ʬʠʟʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʤʦʜʝʣʴ ʜʦʣʞʥʘ 

ʦʧʠʩʳʚʘʪʴʩʷ, ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ 
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ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠʪʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʱʘʷʩʴ ʢ ʦʙʱʠʤ ʧʨʠʥʮʠʧʘʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʠʤʝʥʷʝʤʘʷ ʤʦʜʝʣʴ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ ʙʳʣʘ ʤʦʜʫʣʴʥʦʡ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ, ʧʦʜʢʣʶʯʘʝʤʦʡ ʠ ʜʦʣʞʥʘ 

ʩʦʜʝʨʞʘʪʴ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʚʘʞʥʳʤʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʬʫʥʢʮʠʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʵʬʬʝʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʟʘʧʫʩʢʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʣʘʩʪʠ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ [7, 42, 47, 71]. 

1.2 ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʚʠʨʪʫʘʣʴʥʦʤ ʚʚʦʜʝ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ 

ɼʣʷ ʣʶʙʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʫʶ ʪʝʭʥʠʢʫ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʡ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ, ʠ 

ʠʟʤʝʥʝʥʠʝ ʝʝ ʩʦʩʪʦʷʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʩʦʙʳʪʠʡ. ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʡ 

ʩʠʩʪʝʤʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʷʚʣʝʥʠʶ ʫʟʢʠʭ 

ʤʝʩʪ, ʦʰʠʙʦʢ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʛʨʘʬʠʢʠ 

ʠʟʤʝʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ 

ʚʨʝʤʝʥʠ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʘ 75%. ɺʠʨʪʫʘʣʴʥʳʡ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ [84], ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.1: 

1) ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ; 

2) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ; 

3) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ; 

4) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ. 
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ɺʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʳ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʚʠʨʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

 

ʈʠʩʫʥʦʢ 1.1 ï ɺʠʨʪʫʘʣʴʥʳʡ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʭ 

ʦʙʲʝʢʪʦʚ 

 

ɸʥʘʣʠʟʠʨʫʷ ʵʪʘʧʳ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʚʠʜʥʦ, ʯʪʦ 

ʰʘʛ 1 ʠ ʰʘʛ 4 ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ 

ʰʘʛ 2 ʠ ʰʘʛ 3 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʴʶ ʜʨʫʛʠʭ 

ʫʩʪʨʦʡʩʪʚ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ 

ʠʭ ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʪʦʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʨʝʘʣʴʥʳʤ ʧʨʦʪʦʪʠʧʘʤ 

[118].  
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ʉʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʦʛʠʢʠ ʧʦʚʝʜʝʥʠʷ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʧʨʘʚʣʷʶʱʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɿʜʝʩʴ ʟʘʜʘʯʘ 

ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʫʩʣʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: ʧʨʦʚʝʨʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ 

ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʞʠʚʫʯʝʩʪʴ ʠ ʜʦʩʪʠʞʠʤʦʩʪʴ, ʠ ʩʦʟʜʘʥʠʝ 

ʥʦʚʦʡ ʥʘʜʝʞʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ 

(ʇʃʂ). ʉʦʟʜʘʥʠʝ ʥʦʚʦʡ ʥʘʜʝʞʥʦʡ ʧʨʦʛʨʘʤʤʳ ʇʃʂ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʪʘʧʦʚ [135]: 

1) ʦʧʠʩʘʥʠʝ ʣʦʛʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ ʩʦʩʪʦʷʥʠʡ, ʩʝʪʝʡ 

ʇʝʪʨʠ ʠ IDEF0; 

2) ʛʝʥʝʨʘʮʠʷ ʧʨʦʛʨʘʤʤ ʇʃʂ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʬʦʨʤʘʣʠʟʤʦʚ. 

ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʤʦʛʘʶʪ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʣʦʛʠʢʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʦʜʥʘʢʦ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ ʦʪʩʫʪʩʪʚʠʝ ʦʰʠʙʦʢ ʚ ʧʨʦʛʨʘʤʤʘʭ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʦʟʨʘʯʥʫʶ ʩʨʝʜʫ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʫʶ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʢʨʳʪʳʝ ʦʰʠʙʢʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʮʝʧʮʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʊʘʢʞʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠ 

ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʊʘʢ, ʚʠʨʪʫʘʣʴʥʳʡ 

ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ 

ʦʪ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ.  

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ï ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʩʣʦʞʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʈ. ʈʦʟʝʥʦʤ [134] ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʇʦʜ ʮʠʬʨʦʚʳʤ 

ʜʚʦʡʥʠʢʦʤ ʈʦʟʝʥʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʩʧʦʩʦʙʥʘʷ ʦʙʲʝʜʠʥʷʪʴ 

ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩ ʠʤʠʪʘʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ 

ʩʦʩʪʦʷʥʠʡ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʦʚʥʝʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ 

ʟʘʚʦʜʦʚ. ʆʜʥʘʢʦ, ʵʪʦ ʢʫʜʘ ʰʠʨʝ, ʯʝʤ ʧʨʦʩʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʮʠʬʨʦʚʢʠ 
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ʢʦʥʢʨʝʪʥʦʡ ʬʘʙʨʠʢʠ. ʈʝʩʫʨʩʳ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʝʭʘ ʜʦʣʞʥʳ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ 

ʩ ʮʠʬʨʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʧʫʪʝʤ ʦʙʥʦʚʣʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʨʦʜʫʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʮʝʣʦʩʪʥʘʷ 

ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʘ ̫ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠ 

ʛʠʙʢʦʤ ʦʧʠʩʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ: ʧʨʦʮʝʩʩʳ, ʨʝʩʫʨʩʳ, ʧʨʦʜʫʢʪ [99, 103].  

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʪʘʣʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʚ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ. ɺ 

ʩʣʫʯʘʝ ʩ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʦʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ï ʵʪʦ ʵʬʬʝʢʪʠʚʥʳʡ 

ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʣʘʥʦʚ, ʧʨʦʛʥʦʟʦʚ, 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘʩʪʨʦʡʢʠ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʚʦʜʷ ʢ ʤʠʥʠʤʫʤʫ ʚʨʝʤʝʥʥʳʝ ʠ 

ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ.  

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʠʤʠʪʠʨʫʶʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ. ʀʟʥʘʯʘʣʴʥʦ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʄ. Schluse ʠ J. Rossmann ʧʨʝʜʩʪʘʚʠʣʠ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʥʘ ʦʩʥʦʚʝ 

MATLABÉ/Simulink ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʥʘ 

ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ ʚʦ ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [137]. ɺ ʠʭ ʨʘʙʦʪʝ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʦʨʙʠʪʝ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ, ʣʦʢʘʣʠʟʘʮʠʠ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʩʠʩʪʝʤ ʧʦʤʦʱʠ 

ʚʦʜʠʪʝʣʶ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  ɹʳʣʦ ʦʧʠʩʘʥʦ ʤʠʢʨʦʷʜʨʦ 

çʋʥʠʚʝʨʩʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷè, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ [136].  

ɺ ʩʚʦʠʭ ʨʘʙʦʪʘʭ G. Grinshpun ʠ ʜʨ. ʦʧʠʩʳʚʘʶʪ ʧʨʦʮʝʩʩ ʧʨʠʤʝʥʝʥʠʷ 

ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʘʭ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠ ̫ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ [100]. ɺ ʨʘʤʢʘʭ ʠʭ 

ʨʘʙʦʪʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚʠʨʪʫʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʘ ʫʩʪʘʥʦʚʢʘ 

ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 
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ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʧʨʠʢʣʘʜʥʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ. ʕʪʦʪ 

ʘʣʛʦʨʠʪʤ ʪʝʩʪʠʨʦʚʘʣʩʷ ʠ ʧʨʦʚʝʨʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʚ 

ʨʘʤʢʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʧʫʩʢʘ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʘʣʛʦʨʠʪʤ ʧʝʨʝʥʦʩʠʣʩʷ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʫ.  

ɸʥʘʣʠʟʠʨʫʷ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʜʚʦʡʥʠʢʦʚ, ʚʠʜʥʦ, ʯʪʦ 

ʜʚʠʞʝʥʠʝ ʚ ɻʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʯʘʣʦʩʴ ʚ 1960ʭ ʛʦʜʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɺ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʘʷ 

ʩʠʤʫʣʷʮʠʷ ʚʦ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʦʣʝʪʦʚ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʩʠʪʫʘʮʠʡ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʦʷʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ. 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʩʚʷʟʴ ʩ ʙʦʨʪʦʚʳʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʧʦʩʪʦʷʥʥʫʶ ʛʘʨʤʦʥʠʟʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʟʝʤʥʳʭ ʩʠʪʫʘʮʠʡ. 

ɽ. Glaessgen ʠ P. Stargel ʧʨʝʜʣʦʞʠʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʠ ʠʩʪʦʨʠʝʡ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʘʵʨʦʥʘʚʪʠʢʠ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 

[97]. K. Reifsnider ʠ P. Majumdar ʧʨʝʜʩʪʘʚʠʣʠ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʣʝʪʘʶʱʝʛʦ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʠʢʨʦʪʨʝʱʠʥ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʙʦʨʪʦʚʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ [132]. 

 ɺ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ʪʘʢʞʝ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʨʘʟʨʘʙʦʪʢʠ 

ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ, ʠ ʦʜʥʦʡ ʠʟ ʥʠʭ, ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʩʘʤʦʣʝʪʘ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʧʣʘʥʝʨ Airframe Digital Twin (ADT) [144]. 

ʇʣʘʥʝʨ ADT ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʜʝʣʴ ʩʘʤʦʣʝʪʘ, 

ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʧʦʜʤʦʜʝʣʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʦʤ ʠ ʜʨʫʛʠʝ. ɽʛʦ ʦʪʣʠʯʘʣʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʥʪʝʛʨʘʮʠʠ 

ʤʝʞʜʫ ʧʦʜʤʦʜʝʣʷʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʳʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʦʡ 

ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʜʘʪʯʠʢʘ 
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ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ FEM 

(Finite Element Method) ʠ ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Damage and Durability Simulator (DDSim) ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʩʣʫʞʠʚʘʥʠʷ [144]. ɿʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ADT ʩʥʠʞʘʣʘʩʴ 

ʩʪʦʠʤʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ɼʘʣʝʝ B. Gockel ʠ ʜʨ. ʧʨʝʜʣʦʞʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦʡ 

ʮʝʣʦʩʪʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʣʘʥʝʨʘ ʩʘʤʦʣʝʪʘ 

ʧʫʪʝʤ ʟʘʧʠʩʠ ʚʩʝʭ ʧʦʣʝʪʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʧʠʩʮʘ [98]. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʟʘʧʫʩʢʘ ʤʦʜʝʣʠ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʚʨʝʤʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʟʘʪʝʤ 

ʧʦʣʫʯʝʥʥʘʷ ʚʨʝʤʝʥʥʘ ̫ ʜʠʘʛʨʘʤʤʘ ʧʨʠʤʝʥʷʣʘʩʴ ʢ ʮʠʬʨʦʚʦʤʫ ʜʚʦʡʥʠʢʫ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ FEM ʧʦʟʚʦʣʷʣʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ. ʇʨʠ ʧʦʤʦʱʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʝʢ 

ʠʟʤʝʨʝʥʠʡ, ʩʦʚʤʝʩʪʥʦ ʩ ʤʘʨʰʨʫʪʘʤʠ ʧʦʣʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʘʯʘʣʘʩʴ ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ ʤʝʭʘʥʠʢʦʡ, ʵʣʝʢʪʨʦʥʠʢʦʡ, ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʤʠ ʘʩʧʝʢʪʘʤʠ ʤʦʜʝʣʝʡ ʠ ʘʨʭʠʪʝʢʪʫʨ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤʳ. ɺ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦʷʚʠʣʘʩʴ 

ʦʙʘɦ ̫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʩ ʮʠʬʨʦʚʳʤ ʢʦʥʪʫʨʦʤ (ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ). 

ʀʩʧʦʣʴʟʫʷ ʢʦʥʮʝʧʮʠʶ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ Bajaj ʧʨʝʜʣʦʞʠʣ ʠʥʪʝʛʨʘʮʠʶ 

ʩʠʩʪʝʤʥʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ CAE ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʚ MATLABÉ/Simulink. 

Smarslok ʠ ʜʨʫʛʠʝ ʧʨʝʜʣʦʞʠʣʠ ʤʦʜʝʣʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʯʠʩʣʝʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʩʨʦʢʘ ʩʣʫʞʙʳ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʆʥʠ ʠʥʪʝʛʨʠʨʦʚʘʣʠ 

ʤʥʦʞʝʩʪʚʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʚ ʩʚʷʟʘʥʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʀʭ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʜʦʙʘʚʠʣʠ ʚ ʩʦʟʜʘʥʥʳʡ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʝʭʘʥʠʢʫ ʫʩʪʘʣʦʩʪʠ 

ʠ ʨʘʩʰʠʨʝʥʥʳʝ ʬʠʣʴʪʨʳ ʯʘʩʪʠʮ ʂʘʣʤʘʥʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʤʧʦʥʦʚʢʠ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (HMI)  [141, 

147]. 

1.3 ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʜʣʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʘʛʨʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʫʶ ʪʝʭʥʠʢʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʤʝʭʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. ʈʦʩʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ 

ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ çʫʤʥʦʛʦè 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ 

ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʪʘʢʠʝ, ʢʘʢ ʩʠʩʪʝʤʳ ʪʦʯʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ, ʨʦʙʦʪʳ ʜʣʷ ʩʙʦʨʘ 

ʫʨʦʞʘʷ, ʨʦʙʦʪʳ ʜʣʷ ʩʪʨʠʞʢʠ, ʤʘʰʠʥʳ ʜʣʷ ʧʨʠʚʠʚʢʠ, ʩʠʩʪʝʤʳ ʙʦʨʴʙʳ ʩ 

ʩʦʨʥʷʢʘʤʠ, ʤʘʰʠʥʳ ʜʣʷ ʧʝʨʝʩʘʜʢʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʫʪʠ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʭʚʘʪʢʠ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʟʘʜʘʯ, ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʠ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ, ʜʝʥʝʛ ʠ ʵʥʝʨʛʠʠ [79]. 

ɺ ʦʪʣʠʯʠʠ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʤʥʦʛʠʝ ʦʧʝʨʘʮʠʠ 

ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʤʠ, ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ, ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚ 

ʩʪʘʙʠʣʴʥʳʭ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʩʨʝʜʘʭ, ʨʦʙʦʪʠʟʘʮʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʦʪʨʘʩʣʠ ʪʨʝʙʫʝʪ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʣʦʞʥʳʭ ʠ ʠʟʤʝʥʯʠʚʳʭ 

ʩʨʝʜʘʭ [107]. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʪʨʘʩʣʴ ʩʚʷʟʘʥʘ ʩ ʞʠʚʦʡ 

ʧʨʦʜʫʢʮʠʝʡ: ʬʨʫʢʪʳ, ʦʚʦʱʠ, ʟʝʨʥʦ, ʮʚʝʪʳ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʷʤ ʬʠʟʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ: 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ, ʜʘʚʣʝʥʠʷ ʠ ʧʨʦʯʝʛʦ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʦʡ 
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ʪʦʯʥʦʩʪʠ ʠ ʙʝʨʝʞʥʦʩʪʠ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʥʝʡ. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʥʝʩʢʦʣʴʢʦ 

ʫʩʣʦʞʥʷʶʪ ʟʘʤʝʥʫ ʯʝʣʦʚʝʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʦʡ [94]. 

ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʪʘʢʞʝ ʧʦʷʚʣʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʥʘʨʘʙʦʪʢʠ ʚ 

ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʚ ʦʩʥʦʚʥʦʤ ʦʥʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʥʝʜʨʝʥʠʝ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʚ ʮʠʢʣ ʨʘʙʦʪʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʷʣʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʩʣʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢ, ʫʞʝ ʚ 1998 ʛʦʜʫ 

R. Ceres ʠ ʜʨʫʛʠʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʝʨʚʘʷ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʘʷ ʩʠʩʪʝʤʘ 

çAGRIBOTè, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʣʘ ʨʝʰʠʪʴ ʟʘʜʘʯʠ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ ʧʦ ʧʦʣʶ, ʦʪ 

ʜʝʨʝʚʘ ʢ ʜʝʨʝʚʫ ʠʣʠ ʦʪ ʨʷʜʘ ʢ ʨʷʜʫ, ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʘ, 

ʟʘʭʚʘʪʘ ʠ ʦʪʜʝʣʝʥʠ ̫ ʚʳʙʨʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ [87]. ɺ ʨʘʤʢʘʭ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʣʫʯʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʜʫʢʪʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. ʇʦʵʪʦʤʫ ʚ 2009 ʛʦʜʫ A. Bechar ʧʨʝʜʣʦʞʠʣ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʫʨʦʚʥʷ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʫʯʝʪʦʤ ʩʚʦʡʩʪʚ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʟʘʜʘʯ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʝʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [78]. ʆʧʠʩʳʚʘʷ ʚ 2016 ʛʦʜʫ 

ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠ,̫ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ M. Mann ʩ ʩʦʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʠʣ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ: ʦʜʥʘ ʠʟ ʥʠʭ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʠʥʝʨʛʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʶʜʝʡ ʠ ʨʦʙʦʪʦʚ, ʘ ʚʪʦʨʘʷ ʚ ʨʘʙʦʪʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ 

ʪʝʭʥʠʢʠ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ [120]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʧʮʠʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʥʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʜʝʡʩʪʚʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʙʝʟ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʳ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ, 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʪʨʝʙʫʶʪ ʩʦʢʨʘʱʝʥʠʷ ʪʨʫʜʦʟʘʪʨʘʪ ʠ ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ, ʠ 

ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʧʦʚʪʦʨʷʝʤʦʡ ʪʦʯʥʦʩʪʠ ʠ 

ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ 

ʙʦʣʴʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʤʦʙʠʣʴʥʳʭ 
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ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤʘʭ ʚ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ (ʚ ʧʦʤʝʱʝʥʠʠ ʠ ʥʘ 

ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ) [80].  

ɸʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, 

ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʦʜʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʤ 

ʨʘʙʦʪʘʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʟʘʜʘʯʠ. ʕʪʠ ʧʦʜʩʠʩʪʝʤʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘʥʠʤʘʶʪʩʷ 

ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʧʫʪʠ, ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʘʚʠʛʘʮʠʠ ʠʣʠ ʥʘʚʝʜʝʥʠʷ, 

ʤʦʙʠʣʴʥʦʩʪʴʶ, ʟʦʥʜʠʨʦʚʘʥʠʝʤ, ʨʫʣʝʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʢʦʥʪʨʦʣʝʤ, 

ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ.  [105]. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʦʙʦʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ çʦʩʥʦʚʥʳʭè ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʬʫʥʢʮʠʠ 

ʧʦʩʘʜʢʠ, ʧʨʦʧʦʣʢʠ, ʦʙʨʝʟʢʠ, ʩʙʦʨ ʫʨʦʞʘʷ, ʫʧʘʢʦʚʢʠ, ʧʦʛʨʫʟʢʠ ʠ ʜʨʫʛʠʝ. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ çʦʩʥʦʚʥʳʭ ʟʘʜʘʯè ʪʨʝʙʫʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ 

çʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯè, ʥʘʧʨʠʤʝʨ, ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʥʘʚʠʛʘʮʠʷ, ʦʙʥʘʨʫʞʝʥʠʝ 

ʦʙʲʝʢʪʘ, ʚʳʧʦʣʥʷʝʤʦʝ ʜʝʡʩʪʚʠʝ ʠ ʪ. ʜ. ʀʥʬʦʨʤʘʮʠʷ ʠ ʢʦʤʘʥʜʳ ʧʝʨʝʜʘʶʪʩʷ 

ʤʝʞʜʫ çʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠè, ʘ ʪʘʢʞʝ ʤʝʞʜʫ çʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠè ʠ 

çʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠè. ʂʘʞʜʘʷ çʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʟʘʜʘʯʘè ʫʧʨʘʚʣʷʝʪ ʦʜʥʦʡ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʨʠ ʵʪʦʤ ʧʦʜʩʠʩʪʝʤʘ ʠʣʠ 

ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ çʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯè. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʥʦʤʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʜʘʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ, ʢʘʢ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʣʦʢʘʣʠʟʘʮʠʷ, 

ʥʘʚʠʛʘʮʠʷ, ʥʘʚʝʜʝʥʠʝ, ʦʙʥʘʨʫʞʝʥʠʝ ʨʘʩʪʝʥʠʡ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʠʟʤʝʨʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʚʢʣʶʯʘʷ ʧʦʯʚʫ, ʚʦʜʫ, ʚʦʟʜʫʭ ʠ ʨʘʩʪʝʥʠʷ). 

ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʧʝʨʘʮʠʡ, ʘʢʪʠʚʘʮʠʠ, 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʠ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʦʙʦʪʘ. ʈʘʟʜʝʣʝʥʠʝ 

ʜʘʪʯʠʢʦʚ ʥʘ ʢʘʪʝʛʦʨʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥʦ ʥʘ ʠʭ ʧʦʣʦʞʝʥʠʠ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʠʟʤʝʨʷʪʁ. ɺʥʫʪʨʝʥʥʠʝ ʜʘʪʯʠʢʠ ʠʟʤʝʨʷʶʪ 

ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʦʷʥʠʡ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, 

ʵʥʢʦʜʝʨʳ, ʩʦʦʙʱʘʶʱʠʝ ʦʙ ʫʛʣʘʭ ʰʘʨʥʠʨʦʚ ʠʣʠ ʢʦʣʝʩ, ʘʢʩʝʣʝʨʦʤʝʪʨʳ, 

ʠʟʤʝʨʷʶʱʠʝ ʣʠʥʝʡʥʦʝ ʫʩʢʦʨʝʥʠʝ ʠʣʠ ʠʥʝʨʮʠʶ, ʠ ʛʠʨʦʩʢʦʧʳ, ʠʟʤʝʨʷʶʱʠʝ 
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ʫʩʢʦʨʝʥʠʝ ʚʨʘʱʝʥʠʷ. ɺʥʝʰʥʠʝ ʜʘʪʯʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʦʙʦʪʘʭ, ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʦ ʧʦʣʦʞʝʥʠʠ ʨʦʙʦʪʘ ʠ ʣʦʢʘʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʝʛʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPS,  

ʀʂ-ʠʟʣʫʯʝʥʠʷ, ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, ʣʘʟʝʨʥʦʛʦ ʨʘʜʘʨʘ (ʃʀɼɸʈ), 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʚʦʣʥ, ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʨʝʜʠ ʵʪʠʭ ʚʥʝʰʥʠʭ ʜʘʪʯʠʢʦʚ ʥʘʠʙʦʣʴʰʝʛʦ ʫʩʧʝʭʘ ʜʦʙʠʣʠʩʴ ʜʘʪʯʠʢʠ 

ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʠ GPS [102]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʵʪʠʭ ʜʘʪʯʠʢʦʚ 

ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦʚʝʥʴ ʧʦʣʝʟʥʦʩʪʠ ʧʨʠ ʩʙʦʨʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʯʪʦ ʧʦʤʦʛʣʦ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʦʜʩʢʘʷ ʥʘʚʠʛʘʮʠʷ, ʪʨʘʥʩʧʦʨʪ ʠ ʪ.ʧ.  

ʉʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝʡ ʜʣʷ ʤʦʙʠʣʴʥʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʤʘʰʠʥʳ 

ʷʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʦʙʦʪʦʤ 

ʠ ʣʦʢʘʣʴʥʦʡ ʩʨʝʜʦʡ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʫʪʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ 

ʩʯʠʪʘʝʪʩʷ ʧʦʜʟʘʜʘʯʝʡ ʥʘʚʠʛʘʮʠʠ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʫʪʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʫʪʠ ʦʪ ʠʩʭʦʜʥʦʡ ʪʦʯʢʠ ʜʦ ʧʫʥʢʪʘ 

ʥʘʟʥʘʯʝʥʠʷ, ʠʟʙʝʛʘʶʱʝʛʦ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʫʪʠ 

ʷʚʣʷʣʦʩʴ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʚʦʩʧʨʠʷʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ɺ 

ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʩʪʘʪʴʝ [83] ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ 

ʥʝʙʦʣʴʰʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ ʧʦʣʝʚʳʭ ʠʥʩʧʝʢʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʚʣʠʷʥʠ ̫ ʨʘʟʚʝʜʳʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʧʣʦʪʥʝʥʠʝ 

ʧʦʯʚʳ ʠ ʫʨʦʞʘʡ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʤʝʨʫ ʩ GPS-

ʧʨʠʝʤʥʠʢʦʤ, ʟʝʨʢʘʣʴʥʫʶ ʢʘʤʝʨʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʨʦʙʦʪʘ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʷʜʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʩʚʝʱʝʥʠʷ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʜʚʘ ʥʝʯʝʪʢʠʭ ʢʦʥʪʨʦʣʣʝʨʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʚʠʟʫʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ ʠ ʘʣʛʦʨʠʪʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʫʪʠ ʩ ʫʯʝʪʦʤ ʢʦʥʪʫʨʘ ʧʦʣʷ 

ʠ ʪʠʧʘ ʢʫʣʴʪʫʨʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʤʘʨʰʨʫʪʘ ʧʨʦʚʝʨʢʠ. ʊʘʢʞʝ ʚ 

ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʫʪʠ ʚ ʨʘʙʦʪʝ [145] ʦʩʚʝʱʘʣʘʩʴ 
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ʨʘʟʨʘʙʦʪʢʘ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ-ʧʨʦʧʦʣʢʠ, 

ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʦʣʝʷʤ ʢʦʣʝʩ ʥʘ ʫʯʘʩʪʢʝ, ʯʪʦʙʳ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ 

ʘʚʪʦʥʦʤʥʦʡ ʥʘʚʠʛʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʝ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ 

ʚʩʝʦʙʲʝʤʣʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚʦʟʤʦʞʥʳ 

ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʩʙʦʠ ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʦʭʚʘʪʠʪ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ, ʤʝʭʘʥʠʟʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠʩʧʨʘʚʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʬʝʨʝ ʨʦʙʦʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʘʢʪʠʚʥʦ 

ʚʝʜʝʪ ʨʘʟʨʘʙʦʪʢʠ ʇɸʆ ʂɸʄɸɿ. ʅʘ ʙʘʟʝ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ ʩʦʟʜʘʶʪʩʷ 

ʘʚʪʦʥʦʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʳʭ 

ʨʘʙʦʪ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʤʢʘʭ ʅʀʈ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʉʘʤɻʊʋ ʩʦʚʤʝʩʪʥʦ ʩ ʇɸʆ çʂɸʄɸɿè, ʧʦ ʌʝʜʝʨʘʣʴʥʦʡ 

ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʩʦʟʜʘʥʠʶ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

(ʈʊʉ) [122, 124, 9, 60, 67].  

ʊʠʧʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.2. 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʈʊʉ: 

1) ʈʊʉ ï ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʦʙʣʘʜʘʶʱʝʝ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʶʱʝʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ; 

2) ʈɸ ï ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʥʘ ʙʘʟʝ 

ʛʨʫʟʦʚʦʛʦ ʰʘʩʩʠ ʂɸʄɸɿ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʜʦ 50 ʢʤ); 
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3) ɸɸ ï ʘʚʪʦʥʦʤʥʳʡ ʠʣʠ ʙʝʩʧʠʣʦʪʥʳʡ ʘʚʪʦʤʦʙʠʣʴ; ʵʪʦ ʈɸ, 

ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʙʝʟ ʫʯʘʩʪʠʷ ʚʦʜʠʪʝʣʷ; 

4) ʇʘʨʢ ʈɸ ï ʛʨʫʧʧʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ 

ʢʦʤʧʘʢʪʥʦ ʠ ʦʙʩʣʫʞʠʚʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʶ ʚ ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʈɸ; 

5) ʈʉʉɸ ï ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʈɸ, ʚʢʣʶʯʘʶʱʘʷ ʧʘʨʢ 

ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʦʣʫʯʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʧʫʥʢʪʳ, ʩʠʩʪʝʤʫ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʨʘʩʢʨʳʪʘ ʜʘʣʝʝ ʚ ʨʘʙʦʪʝ. 

 

ʈʠʩʫʥʦʢ 1.2 ï ʊʠʧʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʤʦʜʝʣʠ ʂɸʄɸɿ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʩ ʤʥʦʞʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ, ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʧʦʜʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʧʫʥʢʪ 

ʫʧʨʘʚʣʝʥʠʷ (ɼʇʋ) ʚʩʝʡ ʩʠʩʪʝʤʳ ʈʉʉɸ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʪʯʠʢʦʚ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʦʭʦʜʷʪ 

ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʝʡ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ ʈɸ, ʘ ʪʘʢʞʝ ʚ ʤʦʜʝʣʴ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠ ʤʦʜʫʣʴ 

ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʤʦʜʫʣʷ ʧʝʨʚʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʤʦʜʝʣʴ ʈɸ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʨʨʝʢʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʫʟʣʦʚ, ʘʛʨʝʛʘʪʦʚ 

ʠ ʩʠʩʪʝʤ ʈɸ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʚ ʤʦʜʫʣʴ ʘʥʘʣʠʟʘ 
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ʧʘʨʘʤʝʪʨʦʚ, ʦʪʢʫʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʧʫʥʢʪʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʠʟʥʦʩʘ ʠ ʜʝʬʝʢʪʦʚ ʜʝʪʘʣʝʡ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʝʬʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʈɸ ʠ ʟʥʘʯʝʥʠʡ, 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʦʪ ʤʦʜʫʣʷ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1.3 ʧʦʢʘʟʘʥʘ ʦʙʱʘʷ 

ʩʪʨʫʢʪʫʨʘ çʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ï ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè. ʊʘʢʘʷ 

ʥʘʩʳʱʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʨʛʘʥʠʟʘʮʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʝʩʧʝʯʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʚʠʞʝʥʠʝʤ, ʥʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʨʝʞʠʤʘʤʠ ʘʛʨʝʛʘʪʦʚ ʘʚʪʦʤʦʙʠʣʷ.  

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʈʉʉɸ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1.4, ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʢʦʤ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʭ ʜʚʠʞʝʥʠʝʤ, ʫʧʨʘʚʣʝʥʠʝ ʫʟʣʘʤʠ ʠ ʘʛʨʝʛʘʪʘʤʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʘʨʰʨʫʪʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʥʠʡ 

ʦʧʝʨʘʪʦʨʘ [72].  

 

ʈʠʩʫʥʦʢ 1.3 ï ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ çʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ï ʎʠʬʨʦʚʦʡ 

ʜʚʦʡʥʠʢè 
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ʈʠʩʫʥʦʢ 1.4 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʠ ʦʩʪʘʪʦʯʥʳʤ ʨʝʩʫʨʩʦʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʛʨʫʧʧʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʜʘʧʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʩ ʤʦʜʫʣʝʤ ʵʤʫʣʷʮʠʠ ʜʚʠʞʝʥʠʷ ʛʨʫʧʧʳ 

ʈʊʉ. ɺ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʧʨʦʚʝʨʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ 

ʫʩʣʦʚʠʷʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʤʦʜʫʣʝ ʵʤʫʣʷʮʠʠ. ɽʩʣʠ ʚʦʟʥʠʢʘʝʪ 

ʦʩʪʘʥʦʚʢʘ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʚʝʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʜʣʷ ʜʨʫʛʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʝʤ. 
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ʂʨʦʤʝ ʢʦʥʪʨʦʣʷ ʦʩʪʘʥʦʚʦʢ ʈʊʉ ʩʠʩʪʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ 

ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ  ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ: 

ʠʟʤʝʥʝʥʠʝ ʧʦʛʦʜʳ, ʧʘʨʘʤʝʪʨʦʚ ʤʘʨʰʨʫʪʦʚ ʠ ʪʘʢ ʜʘʣʝʝ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ [72]. 

ʅʘʨʷʜʫ ʩ ʩʠʩʪʝʤʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʜʚʠʞʝʥʠʷ ʛʨʫʧʧʳ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ 

ʪʨʝʙʫʝʪʩʷ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʣʦʞʥʦʡ 

ʪʝʭʥʠʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʦʪʜʝʣʴʥʳʡ ʤʦʜʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʨʠʩʫʥʦʢ 1.4). 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʦʩʪʘʪʦʯʥʳʤ ʨʝʩʫʨʩʦʤ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʩʢʘʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʩʦʜʝʨʞʘʱʫʶ ʵʤʫʣʷʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʜʝʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʠ ʘʥʘʣʠʟʝ 

ʜʘʥʥʳʭ ʦʙ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ (ʩʨʘʚʥʝʥʠʝ ʩ ʧʘʩʧʦʨʪʥʦʡ 

ʥʘʨʘʙʦʪʢʦʡ ʩ ʧʨʠʥʷʪʠʝʤ ʚʦ ʚʥʠʤʘʥʠʝ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ), ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʨʘʤʝʪʨʘʭ ʠ ʧʦʢʘʟʘʪʝʣʷʭ ʜʠʥʘʤʠʯʝʩʢʠʭ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʝʨʝʭʦʜʥʳʭ) ʧʨʦʮʝʩʩʦʚ (ʩ ʧʨʠʥʷʪʠʝʤ ʚʦ ʚʥʠʤʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʝʥʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʵʤʫʣʷʪʦʨʘʤʠ ʚʦʟʤʫʱʝʥʠʡ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ), ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʙʣʦʢʘʭ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʝʛʘʪʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʦʰʠʙʢʠ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ). 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʨʝʜʫʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ ʘʜʘʧʪʘʮʠʠ 

ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʦʪʢʘʟʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʬʦʨʤʠʨʫʝʤʦʡ ʥʘ 

ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ, ʩ ʫʯʝʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

(ʨʝʤʦʥʪʦʚ) ʧʦʜʦʙʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʘʥʘʣʦʛʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʫʟʣʳ, ʘʛʨʝʛʘʪʳ ʠʣʠ 
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ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʝʟʜʦʚʳʭ ʮʠʢʣʦʚ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʧʦʛʦʜʘ, ʢʣʠʤʘʪ, 

ʥʘʛʨʫʟʢʠ, ʩʪʠʣʴ ʚʦʞʜʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʧʨʦʯʠʝ ʚʥʝʰʥʠʝ 

ʬʘʢʪʦʨʳ). 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʫʜʝʣʷʣʦʩʴ ʟʘʜʘʯʝ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠʭ ʩ ʟʥʘʢʘʤʠ ʠ 

ʫʩʣʦʚʠʷʤʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʚʳʧʦʣʥʝʥʠʶ ʘʚʪʦʥʦʤʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʦʜʥʘʢʦ ʦʯʝʥʴ ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʥʘʜʝʞʥʦʩʪʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʠ, ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ ʠ ʚʨʝʤʝʥʥʦʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

1.4 ʄʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʩʠʩʪʝʤʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʈʉʉɸ   

ʥʦʩʠʪ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʩʠʩʪʝʤʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ (ʨʠʩʫʥʢʠ 1.5 ʠ 1.6). ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʈʊʉ 

ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʜʭʦʜ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ 

ʤʝʪʦʜʠʢʝ ʤʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (MBSE- 

Model Based System Engineering) [71, 114]. ʅʘ ʨʠʩʫʥʢʝ 1.5 ʧʦʢʘʟʘʥʘ 

ʚʟʘʠʤʦʩʚʷʟʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʈʊʉ, ʘ ʥʘ ʨʠʩʫʥʢʝ 1.6 ʧʨʝʜʩʪʘʚʣʝʥʘ V-ʤʦʜʝʣʴ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ.  

ʂ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʧʦʜʦʡʪʠ ʧʦ-

ʨʘʟʥʦʤʫ. 

1. ʇʝʨʚʳʡ ʧʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʥʘʯʘʣʘ ʩʘʤʦʡ ʩʠʩʪʝʤʳ, ʘ 

ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ. 
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2. ɺʪʦʨʦʡ ʧʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʥʘʯʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʝ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ ʦʙʱʝʡ ʩʠʩʪʝʤʳ.  

3. ʊʨʝʪʠʡ ʧʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʚʩʝʡ ʩʠʩʪʝʤʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʡ, ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ, ʠ ʪʦʣʴʢʦ ʟʘʪʝʤ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʚʩʝʡ ʩʠʩʪʝʤʳ.  

 

 

 

ʈʠʩʫʥʦʢ 1.5 ï ʀʥʩʪʨʫʤʝʥʪʳ ʩʠʩʪʝʤʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ 
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ʈʠʩʫʥʦʢ 1.6 ï ʎʠʢʣ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ 

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʩʣʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ -

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʦʪʨʘʩʣʠ. ʈʘʟʨʘʙʦʪʢʘ ʈʊʉ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʘʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʨʘʙʦʪʢʦʡ ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʠ ʝʸ ʠʩʧʳʪʘʥʠʷʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʠʤʘʪʴʩʷ ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ, ʢʦʛʜʘ ʙʫʜʫʪ ʠʟʚʝʩʪʥʳ ʚʩʝ 

ʧʦʣʫʯʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʨʝʪʠʡ ʧʫʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʙʠʪʴ ʥʘ ʛʨʫʧʧʳ. 

1. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʨʘʟʨʘʙʦʪʢʠ ʩʘʤʦʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʯʘʩʪʴ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʚʩʝʡ 
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ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʳ ï ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ. ɺʩʝ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʨʘʙʦʪʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʈʘʙʦʪʳ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʟʘʷʚʣʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʝʡ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: 

1) ʨʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʝʡ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʙʘʟʝ ʩʝʤʝʡʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ 

ʂɸʄɸɿ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʞʠʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʠʘʛʥʦʩʪʠʢʠ; 

2) ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʧʧʦʡ ʈʊʉ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

3) ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʦʙʨʘʟʝʮ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ (ʕʆ ʈʉʉɸ) ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʞʠʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ;  

4) ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʕʆ ʈʉʉɸ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ:  

1) ʘʥʘʣʠʟʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠ ʁ ʜʚʠʞʝʥʠʷ ʈɸ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ; 

2) ʨʘʟʨʘʙʦʪʢʝ ʜʝʨʝʚʴʝʚ ʦʪʢʘʟʦʚ ʧʦʜʩʠʩʪʝʤ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʪʘʢʞʝ 

ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʥʘʜʝʞʥʦʩʪʠ; 
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3) ʫʚʝʣʠʯʝʥʠʶ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, 

ʧʫʪʝʤ ʩʠʥʪʝʟʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʘʚʪʦʤʦʙʠʣʷ; 

4) ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʥʮʝʧʮʠʠ ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʝʪʝʚʦʡ ʢʦʥʮʝʧʮʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʢʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ; 

5) ʦʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ, 

ʘʣʛʦʨʠʪʤʦʚ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʩʝʥʩʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʘʣʛʦʨʠʪʤʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

1.5 ɺʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʢʘʢ ʦʩʥʦʚʥʦʡ 

ʢʦʤʧʦʥʝʥʪ ʚʠʨʪʫʘʣʴʥʦʛʦ ʟʘʧʫʩʢʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʭʥʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ 

ʊʝʭʥʠʢʘ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʯʘʩʪʦ ʨʘʙʦʪʘʝʪ ʚ ʩʣʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʪʘʢʠʭ, ʢʘʢ ʥʠʟʢʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʦʚ, ʨʘʟʣʠʯʥʳʝ 

ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʫʢʣʦʥʳ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʇʦʵʪʦʤʫ, ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʘʞʥʦ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʥʘʧʨʠʤʝʨ, ʝʛʦ ʦʧʨʦʢʠʜʳʚʘʥʠʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʪʘʢʠʤ ʩʠʪʫʘʮʠʷʤ, ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 

ʚʠʨʪʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʘʛʨʝʛʘʪʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʭ 

ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʙʣʘʛʦʜʘʨʷ ʚʠʨʪʫʘʣʴʥʳʤ 

ʠʩʧʳʪʘʥʠʷʤ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʦʪʣʘʜʢʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʚʳʧʫʩʢʘʶʱʝʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ.  

ɺ ʩʠʩʪʝʤʫ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚʭʦʜʷʪ: 

- ʧʦʜʩʠʩʪʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʛʨʝʛʘʪʦʚ; 
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- ʧʦʜʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

- ʧʦʜʩʠʩʪʝʤʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʩʧʳʪʘʥʠʡ ʠ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ [52]. 

ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1.7. 

 ɿʜʝʩʴ ʦʩʥʦʚʦʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩʣʫʞʠʪ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʠʪ  ʙʘʟʫ ʟʥʘʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʘʛʨʝʛʘʪʦʚ ʩ ʨʝʘʣʠʟʦʚʘʥʥʦʡ 

ʦʥʪʦʣʦʛʠʝʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʙʘʟʝ ʰʘʩʩʠ ʂɸʄɸɿ, ʩʦʯʝʪʘʶʱʝʡʩʷ 

ʩ ʤʝʪʦʜʦʤ ʧʦʠʩʢʘ ʤʦʜʝʣʝʡ, ʠ ʠʥʪʝʨʬʝʡʩ ʩʧʝʮʠʘʣʠʩʪʘ-ʘʥʘʣʠʪʠʢʘ, ʢʦʪʦʨʳʡ 

ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ, ʠʟʤʝʥʷʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʚʳʚʦʜ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ.  

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʮʝʩʩ ʚʳʚʦʜʘ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʬʘʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ [52].  

 

 

ʈʠʩʫʥʦʢ 1.7 ï ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʘʛʨʝʛʘʪʦʚ: 

ɸ1, ɸ2, ..., ɸN ï ʤʦʜʝʣʠ ʘʛʨʝʛʘʪʦʚ; ɹɼ ʈɺʀ ï ʙʘʟʘ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ; ʈɸ ï ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ [52] 
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ʀʥʬʦʨʤʘʮʠʷ ʜʣʷ ʙʘʟʳ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʘʛʨʝʛʘʪʘ, 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʦʡ ʧʦ ʟʥʘʯʝʥʠʷʤ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʠʩʭʦʜʷ ʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. ɹʘʟʘ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʧʦʜʩʠʩʪʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʭʨʘʥʷ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʫʟʣʦʚ, ʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩʪʝʤ ʈɸ. 

ɺ ʧʦʜʩʠʩʪʝʤʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʦʟʤʦʞʥʳ ʥʝʩʢʦʣʴʢʦ 

ʩʧʦʩʦʙʦʚ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʕʪʦ ʧʨʦʚʝʜʝʥʠʝ ʜʨʦʙʥʦʛʦ 

ʠʣʠ ʧʦʣʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʮʝʥʪʨʘʣʴʥʦʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ. ɺ ʜʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʝ ʚʳʙʠʨʘʝʪʩʷ ʥʘʙʦʨ ʚʠʨʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ 

A1, A2, ..., AN ʘʛʨʝʛʘʪʦʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʡ 

ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʠʭ ʠʩʧʳʪʘʥʠʡ.  

ʍʨʘʥʝʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʟʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʚʝʜʝʥʥʳʭ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʘʟʘ ʜʘʥʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

(ɹɼ ʈɺʀ). ɹʘʟʘ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ (ɹɼ ʈɺʀ) 

ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

1) ʥʘʟʚʘʥʠʝ ʤʦʜʝʣʠ ʠ ʪʠʧʘ ʘʛʨʝʛʘʪʘ ʘʚʪʦʤʦʙʠʣʷ; 

2) ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ; 

3) ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʛʨʝʛʘʪʘ; 

4) ʛʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ; 

5) ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʘʛʨʝʛʘʪʘ; 

6) ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

7) ʠʩʪʦʨʠʶ ʚʠʨʪʫʘʣʴʥʳʭ ʠ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʩ 

ʜʘʥʥʳʤ ʵʢʟʝʤʧʣʷʨʦʤ ʘʛʨʝʛʘʪʘ [52].  

ʉʠʩʪʝʤʘ ʠʤʠʪʘʮʠʠ ʨʘʙʦʪʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʤʦʞʝʪ 

ʨʘʙʦʪʘʪʴ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘʭ. 

1. ʈʝʞʠʤ ʚʠʨʪʫʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠʤʠʪʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʛʨʝʛʘʪ, 

ʪʘʢʠʭ, ʢʘʢ ʚʠʜ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʦʩʘʜʢʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ 
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ʩʨʝʜʳ, ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ: ʧʦʝʟʜʢʘ ʩ ʛʨʫʟʦʤ, ʧʫʩʪʦʡ 

ʘʚʪʦʤʦʙʠʣʴ ʠ ʪʘʢ ʜʘʣʝʝ.  

2. ʈʝʞʠʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʤʠʪʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʁ  ʘʛʨʝʛʘʪʦʚ ʘʚʪʦʤʦʙʠʣʷ, 

ʫʯʠʪʳʚʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʝʢʪʘ.  

ʀʤʠʪʘʮʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠʤʠʪʘʮʠʠ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʫʟʣʦʚ, 

ʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʥʳʭ ʨʘʩʯʝʪʦʚ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠʥʞʝʥʝʨ-ʠʩʧʳʪʘʪʝʣʴ ʟʘʜʘʝʪ ʨʝʞʠʤʳ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʠʤʠʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʥʪʨʦʣʠʨʫʝʪ ʭʦʜ ʠʭ 

ʧʨʦʚʝʜʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪ ʦʪʯʝʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʜʣʷ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩʦʜʝʨʞʠʪ 

ʚ ʩʝʙʝ ʙʘʟʫ ʟʥʘʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʙʘʟʫ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ [68].  

ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1) ʚr ʙʦʨ ʪʠʧʘ ʠ ʤʦʜʝʣʠ ʘʛʨʝʛʘʪʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʟ ʙʘʟʳ ʟʥʘʥʠʡ ʚ ʩʠʩʪʝʤʫ ʠʤʠʪʘʮʠʠ; 

2) ʧʝʨʝʜʘʯʘ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʘʛʨʝʛʘʪʘ ʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʦʜʩʠʩʪʝʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʘʛʨʝʛʘʪʘ Aj;  

3) ʚr ʙʦʨ ʟʘʜʘʯʠ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʛʨʝʛʘʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʚʝʜʝʥʠʝʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦ 

ʩʣʫʯʘʡʥʦʡ ʜʝʚʠʘʮʠʝʡ ʟʥʘʯʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ;  

4) ʚr ʧʦʣʥʝʥʠʝ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʘʭ ʠʤʠʪʘʮʠʠ ʠʟʤʝʨʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʘʛʨʝʛʘʪʘ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʘʣʴʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʨʠʙʦʨʘʤ ʘʚʪʦʤʦʙʠʣʷ; 
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5) ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʘʛʨʝʛʘʪʘ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

6) ʝʩʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʡ, 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʘʥʘʣʠʪʠʢʘ ʦ ʤʦʜʠʬʠʢʘʮʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʚʪʦʨʝʥʠʝ ʵʪʘʧʦʚ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʩ ʧʫʥʢʪʘ 2; 

7) ʧʦ ʦʢʦʥʯʘʥʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʥʝʩʝʥʠʝ ʜʘʥʥʳʭ ʚ ɹɼ 

ʈɺʀ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʡ ʠʣʣʶʩʪʨʘʮʠʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʝʡ 

ʧʘʨʘʤʝʪʨʦʚ ʘʛʨʝʛʘʪʘ [52]. 

1.6 ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠ ʁ ʚʠʨʪʫʘʣʴʥʳʤʠ 

ʠʩʧʳʪʘʥʠʷʤʠ ʩʠʩʪʝʤʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʇʨʦʚʝʜʝʥʥʳʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʵʪʘʧʘʭ ʢʘʢ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʚʚʦʜʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʧʨʠ ʨʝʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʊʉ. ʇʨʠ ʵʪʦʤ 

ʨʝʰʝʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʈʊʉ ʜʦʣʞʥʳ 

ʦʙʲʝʜʠʥʷʪʴ ʥʘ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʝ ʢʘʢ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʪʘʢ ʠ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʊʉ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ. 

1. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʈʊʉ. 

2. ʌʦʨʤʫʣʠʨʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʧʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʥʦʛʦ ʛʨʘʬʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ. 
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3. ʈʘʟʨʘʙʦʪʢʘ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʨʝʘʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩ ʫʯʝʪʦʤ ʩʣʫʯʘʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʟʥʦʩʘ ʠ ʜʝʛʨʘʜʘʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʘʛʨʝʛʘʪʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʈʊʉ ʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʟʘʢʦʥʘʭ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ. 

4. ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʷʭ ʩ ʚʳʨʘʙʦʪʢʦʡ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʈʊʉ ʥʘ ʨʘʙʦʪʳ, 

ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. 

1.7 ʋʧʨʘʚʣʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ  

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ ʙʝʩʧʠʣʦʪʥʳʝ, ʪʘʢ ʠ ʩ 

ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʦʡ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, 

ʩʦʜʝʨʞʘʱʝʡ ʚ ʩʝʙʝ ʘʛʨʝʛʘʪʳ, ʧʦʜʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ, ʫʧʨʘʚʣʝʥʠʷ, ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè. ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʣʦʞʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʝʪ ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ʎʝʣʴʶ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʚʝʨʢʠ ʧʨʦʝʢʪʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʘʨʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʈʊʉ ʠ ʥʘʯʘʣʘ ʨʝʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺʦ ʚʨʝʤʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʘ ʥʘ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʥʘʜʝʞʥʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ: ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ, ʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ, 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʢʘʟʦʚ ʠ ʪ.ʜ. [136]. 

ɻʠʙʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ (FMS) ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʚʢʣʶʯʘʶʪ ʚʥʫʪʨʝʥʥʶʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʩʢʣʘʜʘʤʠ, ʦʙʨʘʟʫʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-
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ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʇʘʨʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʬʦʨʤʠʨʫʝʪʩʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʈʷʜ 

ʧʨʦʠʟʚʦʜʩʪʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʴʶ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ 

ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʙʦʪʳ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʢʨʫʧʥʳʝ ʩʢʣʘʜʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ 

ʩʪʘʥʦʚʠʪʩʷ ʟʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ ʩ ʫʯʝʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʩʝʨʚʠʩʥʳʤʠ ʮʝʥʪʨʘʤʠ ʠ ʤʝʩʪʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ 

[12]. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʠʢʠ ʠ ʤʦʜʝʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ 

ʥʝʦʙʭʦʜʠʤʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪ ʧʘʨʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʫʙʦʨʦʯʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʜʚʫʭ ʚʠʜʦʚ: 

1) ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ (ʈɸ), ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʝʨʥʘ; 

2) ʙʝʩʧʠʣʦʪʥʳʝ ʟʝʨʥʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ (ɹʂ). 

ʉʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.8 [59].  
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ʈʠʩʫʥʦʢ 1.8 ï ʉʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʈʊʉ 

ʎʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʩʪʨʘʪʝʛʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʩʮʝʥʘʨʠʝʚ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ ʈʊʉ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʧʘʨʘʤʝʪʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ, 

ʧʨʦʮʝʜʫʨʳ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. 

ʀʤʠʪʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʤʦʞʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʛʥʦʟʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ [13]. 

1.7.1 ʄʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦ-ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ 

ʉʫʱʝʩʪʚʫʶʪ ʧʦʜʭʦʜʳ ʢ ʦʙʲʝʜʠʥʝʥʠʶ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ 

ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ [19] ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʦʙʱʘʷ 

ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʯʘʩʪʠʯʥʦ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʪʨʦʡʢʠ: 

  ộ ȟ ȟὖ  ȟ  Ớȟ                                                (1.1) 

ʛʜʝ    ï ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ,    ï ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʦʚʝʜʝʥʠʝ 

ʩʠʩʪʝʤʳ; ʧʨʝʜʠʢʘʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ὖ  ȟ  ρ, ʝʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ   ­  , ʠ ʨʘʚʝʥ 

ʥʫʣʶ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʇʨʠ ʵʪʦʤ ʥʘ ʤʥʦʞʝʩʪʚʝ-ʥʦʩʠʪʝʣʝ ʩʪʨʫʢʪʫʨʥʦʡ 

ʤʦʜʝʣʠ   ʦʧʨʝʜʝʣʝʥ ʯʘʩʪʠʯʥʳʡ ʧʦʨʷʜʦʢ [57]. 
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ʊʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʦʪʨʘʞʘʝʪ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʫʧʦʨʷʜʦʯʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʫʶ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʝ. ɺ ʨʘʙʦʪʘʭ [48, 53] ʉ.ʇ. ʆʨʣʦʚ ʨʘʟʚʠʣ ʜʘʥʥʫʶ ʤʦʜʝʣʴ, 

ʚʚʦʜʷ ʦʧʝʨʘʮʠʠ ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʷ ʤʥʦʞʝʩʪʚʘ 

ʨʝʰʝʪʦʢ, ʢʘʢ ʥʘ ʤʥʦʞʝʩʪʚʝ-ʥʦʩʠʪʝʣʝ ʩʪʨʫʢʪʫʨʳ   ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝ-ʥʦʩʠʪʝʣʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ   . 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʘʷ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦ-ʠʤʠʪʘʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʠ ʨʘʟʚʠʪ 

ɸ.ɼ. ʎʚʠʨʢʫʥʦʤ ʠ ɺ.ʂ. ɸʢʠʥʬʠʝʚʳʤ (ʀʇʋ ʈɸʅ, ʛ. ʄʦʩʢʚʘ) [2, 146]. ʉʫʪʴ 

ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʪʝʨʘʪʠʚʥʦʡ ʧʨʦʮʝʜʫʨʝ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʠ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ.  

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ çʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴè, ʦʧʨʝʜʝʣʷʝʤʘʷ 

ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 57700.37-2021 çʂʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʎʀʌʈʆɺʓɽ ɼɺʆʁʅʀʂʀ ʀɿɼɽʃʀʁ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷè.  

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ ï ʵʪʦ ʩʠʩʪʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠʟʜʝʣʠʷ, 

ʦʧʠʩʳʚʘʶʱʘʷ ʩʪʨʫʢʪʫʨʫ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʧʦʚʝʜʝʥʠʝ ʚʥʦʚʴ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʠʣʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʮʠʬʨʦʚʳʭ 

ʠʩʧʳʪʘʥʠʡ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʠʟʜʝʣʠʶ 

ʪʨʝʙʦʚʘʥʠʷʤ [25]. 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʙʘʟʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦ-ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʩʪʨʘʪʝʛʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʈʊʉ. 

ʄʝʪʦʜʠʢʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ 

ʠʪʝʨʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ. 
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1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʊʉ ʠ ʧʨʠʥʷʪʠʝ 

ʚ ʤʦʜʝʣʠ ɻ ʨʝʰʝʥʠʡ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʨʘʩʧʠʩʘʥʠʷ ʨʘʙʦʪ G ʜʣʷ ʟʘʜʘʥʥʦʛʦ 

ʩʮʝʥʘʨʠʷ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʈʊʉ ʥʘ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʨʝʰʝʥʠʷ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʥʘʟʥʘʯʝʥʠʡ (ʆʅ) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ɿʘʜʘʯʘ ʆʅ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ Ɋʅ 

ʚʘʨʠʘʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈʊʉ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ (ʀʀʄ) ʚ ʚʠʜʝ 

ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʡ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʥʝʡ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʈʊʉ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʠʥʘʤʠʢʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

4. ɽʩʣʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʧʨʦʮʝʩʩʫ ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ, ʧʨʦʚʦʜʠʪʩʷ ʢʦʨʨʝʢʮʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʀʀʄ, ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʆʅ, ʣʠʙʦ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʛʨʘʬʠʢʘ ʨʘʙʦʪ ɻ 

ʠ ʧʦʚʪʦʨʝʥʠʝ ʧʫʥʢʪʦʚ 2ï4. 

5. ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʩʮʝʥʘʨʠʶ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʝʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʝʨʝʭʦʜ 

ʢ ʩʣʝʜʫʶʱʝʤʫ ʩʮʝʥʘʨʠʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʡ ʤʦʜʝʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʝʪʠ ʇʝʪʨʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʝʚ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ, ʠ ʚʳʷʚʣʷʶʪ ʝʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʢʦʥʬʣʠʢʪʥʳʤ ʩʠʪʫʘʮʠʷʤ [54, 57, 58]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʚ ʨʘʟʜʝʣʝ 1 ʟʘʜʘʯʘʤʠ, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʮʠʬʨʦʚʳʤ ʜʚʦʡʥʠʢʦʤ ʧʘʨʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
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1.7.2 ʕʪʘʧʳ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʈʊʉ 

ɹʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ ʧ. 1.7.1 ʤʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ 

ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʘʩʢʨʳʪʘ ʚ ʚʠʜʝ 

ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ. 

1. ɺ ʨʘʤʢʘʭ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʧʦʜʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʤʦʜʝʣʠ ɻ 

ʧʨʦʚʦʜʠʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʦʛʦ ʛʨʘʬʠʢʘ G 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ, ʠʭ ʩʦʚʤʝʱʝʥʠʝ, ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʈʊʉ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʤʘʨʰʨʫʪʘ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʊʆʠʈ. 

2. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʥʘ ʟʘʜʘʥʥʦʤ ʤʘʨʰʨʫʪʝ. ɼʣʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚʭʦʜʷʱʠʝ ʚ ʤʦʜʝʣʴ 

ʥʘʟʥʘʯʝʥʠʡ ʆʅ. ɺ ʙʣʦʢ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʈʊʉ, ʚʭʦʜʷʪ ʧʦʛʨʫʟʦʯʥʦ-

ʟʘʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʟʘʜʘʯʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ. 

ɺʳʧʦʣʥʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝʤ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʢʦʥʢʨʝʪʥʦʤʫ ʪʠʧʫ 

ʧʝʨʝʚʦʟʦʢ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʠ 

ʬʦʨʤʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʨʝʩʫʨʩʳ ʚ ʚʠʜʝ ʨʘʚʝʥʩʪʚ ʠ ʥʝʨʘʚʝʥʩʪʚ. 

3. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʨʘʙʦʪʦʡ ʈʊʉ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʀʀʄ. 

ɺʭʦʜʷʱʘʷ ʚ ʥʝʝ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ 

ʫʯʠʪʳʚʘʝʪ ʧʝʨʝʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ 

ʤʘʨʰʨʫʪʘ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ: ʚʨʝʤʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 
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ʩʦʙʳʪʠʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʠ ʜʨʫʛʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʩ ʜʠʥʘʤʠʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

4. ʋʧʨʘʚʣʝʥʠʝ ʟʘʜʘʯʘʤʠ ʊʆʠʈ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ, ʪʘʢʞʝ ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʀʀʄ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ 

ʫʯʝʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣ ̫ʢʦʣʠʯʝʩʪʚʘ 

ʨʝʟʝʨʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʩʪʦʷʱʠʭ ʚ ʦʯʝʨʝʜʠ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʣʠʢʚʠʜʘʮʠʶ ʧʦʣʦʤʢʠ.  

5. ʂʦʨʨʝʢʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʣʫʯʘʝ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ. 

6.  ʋʧʨʘʚʣʝʥʠʝ ʩʮʝʥʘʨʠʷʤʠ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʳʜʘʯʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʷʭ ʨʝʰʝʥʠʡ ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ-ʵʢʩʧʝʨʪʘʤʠ ʠ ʧʝʨʝʭʦʜʫ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʦʚʳʭ 

ʩʮʝʥʘʨʠʝʚ. 

ʆʙʱʘʷ ʩʭʝʤʘ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʥʘ 

ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʳʭ ʤʦʜʝʣʝʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.9. 

ʆʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 1.9:  

- ʚʝʢʪʦʨ X ï ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʝʡ ɻ, ʆʅ ʠ ʀʀʄ; 

- GK ï ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʦʡ ʛʨʘʬʠʢ ʨʘʙʦʪ; 

- Ɋʅʂ ï ʚʳʭʦʜʥʘʷ ʙʫʣʝʚʘ ʤʘʪʨʠʮʘ ʥʘʟʥʘʯʝʥʠʡ ʈʊʉ; 

- Ɋʀʄʂ ï ʚʝʢʪʦʨ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʀʀʄ. 
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ʈʠʩʫʥʦʢ 1.9 ï ʋʧʨʘʚʣʝʥʠʝ ʮʠʬʨʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʧʨʠ ʚʠʨʪʫʘʣʴʥʳʭ 

ʠʩʧʳʪʘʥʠʷʭ 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ S1, S2, S3 ð ʵʪʦ ʚʝʢʪʦʨʳ, ʵʣʝʤʝʥʪʳ 

ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʥʳʭ 

ʤʦʜʝʣʝʡ: 

ʘ) S1 ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʳʝ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʟʘʜʘʯʠ ʨʘʩʧʠʩʘʥʠʷ 

ʨʘʙʦʪ; 

ʙ) S2 ʟʘʜʘʝʪ ʥʦʚʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʆʅ 

ʥʘʟʥʘʯʝʥʠʷ ʈʊʉ (ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʨʝʟʝʨʚʥʳʭ ʠ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʟʤʝʥʝʥʠʝ ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪ.ʧ.); 

ʚ) S3 ʤʝʥʷʝʪ ʧʘʨʘʤʝʪʨʳ ʀʀʄ (ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʈʊʉ ʠ ʜʨ.) ʠ ʟʘʜʘʝʪ ʧʘʨʘʤʝʪʨʳ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʟʘʢʦʥʦʚ ʧʨʦʮʝʩʩʦʚ ʠʟʥʦʩʘ ʘʛʨʝʛʘʪʦʚ ʠ ʩʦʙʳʪʠʡ ʦʪʢʘʟʦʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʙʣʦʢʝ ʢʦʨʨʝʢʮʠʠ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʛʨʫʧʧʳ 

ʘʥʘʣʠʪʠʢʦʚ ï ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʠʩʪʝʤʘʤ. 
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ʂʦʤʧʣʝʢʩ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʈʊʉ ʧʨʠ ʨʘʟʥʳʭ ʩʮʝʥʘʨʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɺʳʚʦʜʳ 

1. ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʀʥʜʫʩʪʨʠʷ 4.0è ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʭʦʜ 

ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʮʠʬʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴʩʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʕʣʝʤʝʥʪʘʤʠ çʀʥʜʫʩʪʨʠʠ 4.0è 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʀʥʪʝʨʥʝʪ 

ʚʝʱʝʡ, ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʚʠʨʪʫʘʣʠʟʘʮʠ ̫ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʨʘʤʢʘʭ ʧʦʩʣʝʜʥʝʡ 

ʢʦʤʧʦʥʝʥʪʳ ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠʩʧʦʣʴʟʫʪʁʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ 

ʮʠʬʨʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʳʩʦʢʦʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʧʦʚʳʰʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʮʝʩʩ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ, ʫʣʫʯʰʘʝʪʩʷ ʩʠʩʪʝʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

2. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʩʣʦʞʥʳʭ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʚʠʨʪʫʘʣʴʥʦʤ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

3. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʚʠʜʝ ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ. ʆʙʟʦʨ ʤʝʪʦʜʦʚ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ, ʦʜʥʘʢʦ, ʤʥʦʛʠʝ ʠʟ ʤʝʪʦʜʦʚ ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʩʣʦʞʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʊʉ, ʥʘʧʨʠʤʝʨ, ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʧʪʠʤʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʈʊʉ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 
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ʧʨʦʮʝʩʩʳ, ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʊʆʠʈ. 

4. ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʠʢʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ ʠʣʣʶʩʪʨʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʧʨʠʤʝʨʝ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʧʦʣʥʝʥʠʝʤ ʅʀʈ ʧʦ ʧʨʦʝʢʪʫ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʧʦ 

ʩʦʟʜʘʥʠʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ.  

5. ʊʘʢ ʢʘʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʦʩʠʪ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʩʠʩʪʝʤʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ ʠ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʣʘʪʬʦʨʤ r ʜʣ̫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʈʊʉ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ ʪʘʢʞʝ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʜʭʦʜ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʤʝʪʦʜʠʢʝ ʤʦʜʝʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʫʪʴ ʨʝʰʝʥʠʷ 

ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʛʝʪʝʨʦʛʝʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʥʘʫʯʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʙʘʟʝ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ. 

6. ʇʨʠʤʝʥʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦ-ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʰʝʥʠʶ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʜʘʯʠ, ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʧʝʨʘʮʠʷʭ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

7. ʇʨʝʜʣʦʞʝʥ ʢʦʤʧʣʝʢʩ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʡ ʟʘʜʘʯʠ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʨʘʙʦʪ, ʥʘʟʥʘʯʝʥʠʡ ʈʊʉ ʠ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
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2 ʋʇʈɸɺʃɽʅʀɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽʄ ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʓʄʀ 

ʊʈɸʅʉʇʆʈʊʅʓʄʀ ʉʈɽɼʉʊɺɸʄʀ ʇʈʀ ɺʀʈʊʋɸʃʔʅʓʍ 

ʀʉʇʓʊɸʅʀʗʍ 

2.1 ʉʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, 

ʦʧʠʨʘʶʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ, 

ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʎʝʣʴ ʁ

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʪʨʘʪʝʛʠʡ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʩʮʝʥʘʨʠʝʚ 

ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ ʈʊʉ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ 

ʥʘʟʥʘʯʝʥʠʶ, ʧʘʨʘʤʝʪʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ, ʧʨʦʮʝʜʫʨʳ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʀʤʠʪʠʨʫʷ 

ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʤʦʞʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʛʥʦʟʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ [13]. 

ʌʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʟʘʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ:  

1) Ὗ όȟὭ ρȟὍ ï ʧʘʨʢ ʙʝʩʧʠʣʦʪʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʫʙʦʨʢʠ ʟʝʨʥʘ; 

2) ˍ ́ ȟὲ ρȟὔ ï ʧʘʨʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ; 

3) ὖ ̑ ȟὯ ρȟὑ  ï ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪ 

ʧʦ ʫʙʦʨʢʝ ʫʨʦʞʘʷ; 

4) ὤ ᾀ ȟὯ ρȟὑ  ï ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʫʙʦʨʢʝ K ʧʦʣʝʡ ʩ 

ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ; 
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5) Ὃ ὤȟὝȟὃὶὧ ï ʜʠʘʛʨʘʤʤʘ ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʦʛʦ ʛʨʘʬʠʢʘ 

ʤʥʦʞʝʩʪʚʘ ʨʘʙʦʪ Z, ʛʜʝ TZ ï ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʥʥʳʭ ʜʣʠʪʝʣʴʥʦʩʪʝʡ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ArcZ ï ʜʫʛʠ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ [13]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ 

ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

1. ʇʘʨʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ A, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʛʨʫʧʧ: 

- ʤʥʦʞʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ AA, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʙʦʪʳ Z, 

- ʤʥʦʞʝʩʪʚʦ ʨʝʟʝʨʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ AR, ʧʨʦʰʝʜʰʠʭ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʣʠ ʨʝʤʦʥʪ ʠ ʛʦʪʦʚʳʭ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

- ʤʥʦʞʝʩʪʚʦ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʭ ʘʚʪʦʤʦʙʠʣʝʡ AC, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʥʷʪʠʷ ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ ʠ ʜʘʣʴʥʝʡʰʝʡ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ʘʢʪʠʚʥʳʝ ʘʚʪʦʤʦʙʠʣʠ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ: 

  ὃ ὃ ᷾ὃ ᷾ὃȟὃ ᷊ὃ ,ɲ                                  (2.1) 

2. ʇʘʨʢ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ U, ʢʦʪʦʨʳʡ ʦʨʛʘʥʠʟʦʚʘʥ 

ʘʥʘʣʦʛʠʯʥʦ ʧʘʨʢʫ ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʩʦʩʪʦʠʪ ʠʟ ʛʨʫʧʧ 

ʢʦʤʙʘʡʥʦʚ: ʘʢʪʠʚʥʳʭ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ UA, ʨʝʟʝʨʚʥʳʭ UR ʠ 

ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʭ UC. 

3. ɼʦʨʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʛʨʘʬ D ʪʦʧʦʣʦʛʠʠ 

ʜʦʨʦʛ, ʩʚʷʟʳʚʘʶʱʠʭ ʧʦʣʷ pk, ʧʨʠʝʤʥʳʡ ʧʫʥʢʪ ʧʨʦʜʫʢʮʠʠ ʠ ʤʝʩʪʘ 

ʙʘʟʠʨʦʚʘʥʠʷ ʢʦʤʙʘʡʥʦʚ, ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʩʝʨʚʠʩʥʳʭ 

ʮʝʥʪʨʦʚ.  

4. ʂʦʤʧʣʝʢʩ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘ, ʢʘʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʪʘʢ ʠ ʙʝʩʧʠʣʦʪʥʳʭ 

ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ. ɺ ʩʦʩʪʘʚ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʛʫʪ ʚʭʦʜʠʪʴ 

ʤʦʙʠʣʴʥʳʝ ʩʝʨʚʠʩʳ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʣʷʭ ʠʣʠ ʤʘʨʰʨʫʪʘʭ. 
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5. ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʉʇʇʈ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈʊʉ ʠ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʘʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.1. 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʉʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘ ̫ʠʤʠʪʘʮʠʦʥʥʘ ̫ʤʦʜʝʣ,ɹ 

ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʪʦʨʦʡ ʨʘʩʢʨʳʪʳ ʜʘʣʝʝ ʚ ʨʘʟʜʝʣʝ 

3 ʜʠʩʩʝʨʪʘʮʠʠ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʫʙʦʨʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʫʨʦʞʘʷ, ʘ ʪʘʢʞʝ 



55 

 

ʜʠʥʘʤʠʢʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ, ʢʘʢ ʙʝʩʧʠʣʦʪʥʳʭ 

ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʪʘʢ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ.  

ʈʝʘʣʠʟʘʮʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʪʘʢʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

2.2 ɿʘʜʘʯʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʨʘʬʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʡ ʩʭʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 1.9 ʠ 

ʬʫʥʢʮʠʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʨʠʩʫʥʦʢ 2.1) ʚ ʨʘʤʢʘʭ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʧʦʜʩʠʩʪʝʤʳ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʈʊʉ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʦʧʪʠʤʠʟʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ ʧʦ 

ʩʦʩʪʘʚʣʝʥʠʶ ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʦʛʦ ʛʨʘʬʠʢʘ Ὃ ʨʘʙʦʪ ὤ ʥʘ ʧʦʣʷʭ ὖ . 

ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ KPI: 

ʘ) ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʝʚ 

ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ: 

ῳ˟ άὭὲВВ ЎὝ ȟ                                              (2.2) 

ʛʜʝ k ʠ i ï ʠʥʜʝʢʩʳ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠ ʢʦʤʙʘʡʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ЎὝ  ï ʚʨʝʤʷ 

ʧʨʦʩʪʦʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ i-ʤ ʢʦʤʙʘʡʥʦʤ ʨʘʙʦʪʳ ᾀʥʘ ʧʦʣʝ ὴ; 

ʙ) ʤʠʥʠʤʠʟʘʮʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ Ὕ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʨʘʙʦʪ ὤ 

ʩʚʦʜʠʪʩʷ ʢ ʧʦʠʩʢʫ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʫʪʠ ʥʘ ʛʨʘʬʝ Ὃ: 

άὭὲὝ ώ ώ ȟ                                                   (2.3) 

ώ ώ ὸ ȟᶅ’ ᶰὃὧὶȟ                                           (2.4) 

ʛʜʝ ’  ï ʜʫʛʠ ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ᾀ ʠ ᾀ, ώ ï ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʪʨʘʢʪʫʝʪʩʷ 

ʢʘʢ ʨʘʥʥʠʝ ʩʨʦʢʠ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ᾀ, ʦʪʩʯʠʪʳʚʘʝʤʳʝ ʦʪ ʥʝʢʦʪʦʨʦʛʦ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, ʦʙʱʝʛʦ ʜʣʷ ʚʩʝʭ ʫʟʣʦʚ ʩʝʪʝʚʦʛʦ ʛʨʘʬʠʢʘ Ὃ, ὸ  ï ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ. 

ʂʘʞʜʦʝ ʦʛʨʘʥʠʯʝʥʠʝ (2.4) ʜʚʦʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯʠ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʨʘʙʦʪʦʡ, ʦʛʨʘʥʠʯʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʪʥʦʰʝʥʠʷ ʧʨʝʜʰʝʩʪʚʦʚʘʥʠʷ ʤʝʞʜʫ 
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ʨʘʟʣʠʯʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ. ʈʝʰʝʥʠʝ ʟʘʜʘʯ (2.2) ʠ (2.3)ï(2.4) ʧʨʦʚʦʜʠʪʩʷ ʩ 

ʫʯʝʪʦʤ ʧʣʘʥʦʚʳʭ ʟʘʜʘʥʠʡ ʠ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʨʘʙʦʪ ὤ ʥʘ ʧʦʣʷʭ ὖ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ [17, 31, 56, 59, 129] ʠ ʥʝ ʷʚʣʷʝʪʩʷ 

ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʷʜ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʳ ʧʨʦʜʫʢʪʳ ʬʠʨʤʳ Microsoft. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʚʠʪʳʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʙʣʘʜʘʶʪ  ʣʦʢʘʣʴʥʘʷ ʚʝʨʩʠʷ Microsoft 

Project 2021 ʠ ʦʙʣʘʯʥʘʷ ʚʝʨʩʠʷ Project, ʧʣʘʥ 3. 

ʇʨʦʛʨʘʤʤʘ GanttPRO  ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ 

ɻʘʥʪʘ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʠ 

ʩʪʦʠʤʦʩʪʴʶ. ɺʦʟʤʦʞʥʦ ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʢʦʤʘʥʜʳ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʚʨʝʤʝʥʠ. 

PlanWIZARD ï ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʪʦʠʤʦʩʪʥʫʶ ʦʮʝʥʢʫ ʧʨʦʝʢʪʘ ʠʟʜʝʣʠʷ, ʨʘʩʩʯʠʪʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʦʮʝʥʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʝʩʫʨʩʘʭ  ʠ 

ʩʦʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʛʨʘʬʠʢʠ, 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 2.2 ʧʦʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ ɻʘʥʪʘ, 

ʧʦʩʪʨʦʝʥʥʘʷ ʚ Microsoft Project ʜʣʷ ʨʘʙʦʪ ʧʦ ʫʙʦʨʢʝ 8 ʟʝʨʥʦʚʳʭ ʧʦʣʝʡ  

ʈ1 ï ʈ8. ʇʘʨʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ ʩʦʩʪʦʠʪ ʠʟ 10 ʤʘʰʠʥ 

ʈɸ1 ï ʈɸ10. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʦʟʜʘʝʪʩʷ ʛʨʘʬʠʢ Ὃ, ʚʢʣʶʯʘʶʱʠʡ ʨʘʙʦʪʳ:  

- ὤρ ï ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʊʆ, ʧʨʦʚʦʜʠʤʦʝ ʩʦ ʚʩʝʤʠ ʈɸ;  

- ʨʘʙʦʪʳ ὤς-ὤυ ʠ ὤχ-ὤρπ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʢʦʤʙʘʡʥʦʚ ʥʘ ʧʦʣʷʭ ʈ1-

ʈ4 ʠ ʈ5-ʈ8 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  

- ὤφ ï ʧʨʦʛʥʦʟʥʦʝ ʊʆ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʈɸ;  
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- ὤρρ ï ʟʘʚʝʨʰʘʶʱʝʝ ʊʆ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʩʝʭ ʨʘʙʦʪ ʥʘ ʤʥʦʞʝʩʪʚʝ 

ʧʦʣʝʡ. 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ʇʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ɻʘʥʪʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʈʊʉ 

 

ʆʜʥʘʢʦ ʫ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʧʦ ʟʘʜʘʯʘʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʫʯʥʦʤ 

ʨʝʞʠʤʝ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʥʘʟʥʘʯʝʥʠʡ. ʇʨʠ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʧʣʘʥʠʨʫʝʤʦʛʦ 

ʛʨʘʬʠʢʘ ʨʘʙʦʪ ʵʪʦ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʥʝ ʜʘʝʪ ʫʚʝʨʝʥʥʦʩʪʠ ʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ. ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʙʘʟʝ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʳʭ ʥʘʟʥʘʯʝʥʠʡ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʝʰʘʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈɸ 

ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʟʘʜʘʯʘʤ ʩ ʫʯʝʪʦʤ ʨʝʩʫʨʩʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʚʪʦʤʦʙʠʣʝʡ. 
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2.3 ʆʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʥʘʟʥʘʯʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʈʝʰʝʥʠʝ ʚʪʦʨʦʡ ʟʘʜʘʯʠ, ï ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʢʦʤʙʘʡʥʦʚ U ʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ A ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ Z ʥʘ ʧʦʣʷʭ P ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ G, ʩʚʷʟʘʥʦ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʪʨʝʙʫʝʪ ʥʦʚʦʡ ʧʦʩʪʘʥʦʚʢʠ ʩ ʫʯʝʪʦʤ 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ. 

ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʠʥʠʤʠʟʘʮʠʶ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ.  

ɹʫʣʝʚʫ ʧʝʨʝʤʝʥʥʫʶ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʠʤ, ʢʘʢ 

ὼ
ρȟ̆ ̒̌̉ ̅̌ ̠̜̠̃̐̏̌̎̆̎̉ Ὧ ̜̑́̂̏̓

 ̘̜̎́̈̎́̆̎ Ὥ ̋̏̍̂́̊̎ ̉ ὲ ̝́̃̓̏̍̏̂̉̌
πȟ  ̃̐̑̏̓̉̃̎̏̍ ̘̒̌̔́̆Ȣ

Ƞ 

 

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 

ὅ άὭὲВ В В ὧ ὼ ȟ                              (2.5) 

ʛʜʝ ὅ  ï ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʢʦʤʙʘʡʥʘʤʠ ʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʟʘʜʘʯʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʘ) ʥʘʟʥʘʯʝʥʠʝ ʥʝ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ‍ ʢʦʤʙʘʡʥʦʚ, ʥʘ ʨʘʙʦʪʫ ʥʘ 

ʟʘʜʘʥʥʦʝ ʧʦʣʝ ὴ: 

В В ὼ ‍ȟᶅὲȠὯ ρȟὑȠ                               (2.6) 

ʙ) ʚʨʝʤʷ ʧʨʦʩʪʦʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ 

ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ὸ: 

ὸ ὸ ὸȟᶅὭȟὲȟὯȠὯ ρȟὑȟ                             (2.7) 

ʛʜʝ ὸ ï ʚʨʝʤʷ ʨʘʙʦʪʳ ʢʦʤʙʘʡʥʘ ʜʦ ʚʳʛʨʫʟʢʠ ʟʝʨʥʘ ʠʟ ʙʫʥʢʝʨʘ, ὸ  ï 

ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʝʨʥʘ ʥʘ ʧʨʠʝʤʥʳʡ ʧʫʥʢʪ ʠ ʚʦʟʚʨʘʱʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʧʦʣʝ Ὧ; 
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ʚ) ʫʩʣʦʚʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʛʨʫʟʦʯʥʳʭ ʦʙʲʝʤʦʚ ʢʦʤʙʘʡʥʦʚ ʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ: 

 ὠ ὠ ȟɱ Ὥȟὲ ὼ ρȟὯ ρȟὑ,                     (2.8) 

ʛʜʝ ὠ ï ʦʙʲʝʤ ʙʫʥʢʝʨʘ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ, ὠ ï ʦʙʲʝʤ ʢʫʟʦʚʘ 

ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ; 

ʛ) ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʙʘʡʥʦʚ ʠ ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʚ ʜʦʧʫʩʪʠʤʳʭ ʛʨʘʥʠʮʘʭ:  

ή ή ή ȟά ρȟὓ,                                  (2.9) 

ή ή ή ȟὰ ρȟὒ,                                  (2.10) 

ʛʜʝ ʚʝʢʪʦʨ ὗ ήȟȣȟή  ʠ ʚʝʢʪʦʨ ὗ ήȟȣȟή  ï ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʦʤʙʘʡʥʦʚ ʠ ʘʚʪʦʤʦʙʠʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ʜ) ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʦʩʪʫʧʥʳʝ ʨʝʩʫʨʩʳ: 

В ὼ ὄ ȟᶅὯȟὲȟ                                       (2.11) 

В ὼ ὄ ȟᶅὯȟὭȟ                                       (2.12) 

ʛʜʝ ὄ ȿὟȿ ȿὟȿ ȿὟȿ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʙʘʡʥʦʚ ʠ ὄ ȿὃȿ

ȿὃȿ ȿὃȿ ï ʢʦʣʠʯʝʩʪʚʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʜʦʩʪʫʧʥʳʭ 

ʢ ʚʚʦʜʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʟʘʜʘʚʘʝʤʳʭ ʯʠʩʝʣ 

ʨʝʟʝʨʚʥʳʭ ʠ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʋʩʣʦʚʠʝ (2.8) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʟʘʛʨʫʟʢʫ ʘʚʪʦʤʦʙʠʣʝʡ. ɽʩʣʠ ʧʨʠ 

ʵʪʦʤ ʚ ʙʫʥʢʝʨʝ ʢʦʤʙʘʡʥʘ ʦʩʪʘʝʪʩʷ ʟʝʨʥʦ, ʪʦ ʵʪʦ ʥʝ ʧʨʝʨʳʚʘʝʪ ʝʛʦ ʨʘʙʦʪʫ ʜʦ 

ʩʣʝʜʫʶʱʝʛʦ ʧʨʠʙʳʪʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ 

ʫʩʣʦʚʠ ̫ (2.8) ʘʚʪʦʤʦʙʠʣʠ ʙʫʜʫʪ ʥʝʜʦʛʨʫʞʝʥʳ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ 

ʩʨʝʜʥʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ (2.5)ï(2.12) ʧʦʣʫʯʘʝʤ 

ʙʫʣʝʚʫ ʤʘʪʨʠʮʫ ʥʘʟʥʘʯʝʥʠʡ ɰ̊  ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ 

ʙʝʩʧʠʣʦʪʥʳʭ ʢʦʤʙʘʡʥʦʚ ʥʘ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʳʤ 

ʛʨʘʬʠʢʦʤ G. ʇʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʨʘʙʦʪ ʠ ʩʪʘʪʠʯʝʩʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʥʦ ʥʝ ʦʧʠʩʳʚʘʝʪ ʜʠʥʘʤʠʢʫ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʞʠʤʝ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ 

ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʯʝʪʚʝʨʪʦʤ ʨʘʟʜʝʣʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

(2.6)ï(2.12) ʜʣʷ ʚʘʨʠʘʥʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʧʳʪʘʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ.  

 

ɺʳʚʦʜʳ 

1. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ 

ʙʫʣʝʚʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʟʘʜʘʯʠ ʧʦ ʫʙʦʨʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʫʨʦʞʘʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ.  

2. ʇʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʚʘʨʠʘʥʪ 

ʥʘʟʥʘʯʝʥʠʡ ʈʊʉ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʦʡ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ 

ʠʩʧʳʪʘʥʠʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʊʉ. 

3. ʅʘʧʨʘʚʣʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʘʨʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʠ ʫʯʝʪʦʤ ʬʘʢʪʦʨʦʚ ʩ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ. ʊʘʢʦʡ ʤʦʜʝʣʠ 

ʥʝʦʙʭʦʜʠʤ ʙʘʟʠʩ ʥʘ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ, ʧʦʵʪʦʤʫ 

ʝʝ ʨʝʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʧʧʘʨʘʪʘ ʩʝʪʝʡ ʇʝʪʨʠ. 
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3 ʀʄʀʊɸʎʀʆʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉʆɺ  

ʕʂʇʃʋɸʊɸʎʀʀ ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ ʇʈʀ 

ɺʀʈʊʋʃʔʅʆʄ ɺɺʆɼɽ ɺ ʕʂʇʃʋɸʊɸʎʀʖ 

3.1 ʄʦʜʝʣʠ ʥʘ ʩʝʪʷʭ ʇʝʪʨʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ɸʢʪʫʘʣʴʥʦʩʪ ɹ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʊʆʠʈ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʩʝ 

ʙʦʣʝʝ ʧʦʚʳʰʘʝʪʩʷ.  

ʆʩʥʦʚʦʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʩʪʘʣʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʛʨʘʤʤʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʊʆʠʈ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɺ ʨʘʙʦʪʘʭ [111, 112] ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ 

ʩʠʩʪʝʤʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʤʦʜʝʣʝʡ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ. ɼʣʷ 

ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʈʊʉ ʚ 

ʩʪʘʪʴʝ [82] ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʝʣʝʡ, ʦʧʠʩʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʥʝʯʝʪʢʠʭ ʜʠʘʛʨʘʤʤ ʧʦʚʝʜʝʥʠʷ. 

ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʦʩʴ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʊʉ.  

ʕʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩ ʬʦʨʤʘʣʴʥʳʤ ʦʧʠʩʘʥʠʝʤ ʊʆʠʈ ʩʯʠʪʘʶʪʩʷ ʩʝʪʠ 

ʇʝʪʨʠ, ʪʘʢ ʢʘʢ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʦʩʥʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʘʥʘʣʠʟʦʤ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʜʠʩʢʨʝʪʥʳʝ ʩʦʙʳʪʠʷ [92, 148]. ʇʨʠʯʠʥʘ 

ʚʳʙʦʨʘ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʝʡ ʇʝʪʨʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʦʝ, 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʣʦʞʥʦʡ 

ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʝʝ ʛʠʙʢʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ. 
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ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʩʝʪʠ ʇʝʪʨʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʠʙʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ (FMS). ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʩʝʪʠ ʇʝʪʨʠ 

ʨʘʙʦʪʘʶʪ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʜʝʬʝʢʪʦʚ ʠ ʦʪʢʘʟʦʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʨʘʙʦʪ r [133, 149]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʙʦʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʪʝʡ ʇʝʪʨʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʩ ʘʥʘʣʠʟʦʤ 

ʧʨʦʮʝʩʩʦʚ ʠʟʥʦʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ [93]. ɺ [129] ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ 

ʩʝʪʠ ʇʝʪʨʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ. ɺ ʧʨʦʮʝʩʩʘʭ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʚʝʪʥʳʝ ʠʣʠ ʨʘʩʢʨʘʰʝʥʥʳʝ ʩʝʪʠ ʇʝʪʨʠ CPN, ʚʨʝʤʝʥʥʳʝ ʩʝʪʠ 

TCPN ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ SCPN [125]. 

ʊʘʢ, ʮʚʝʪʥʳʝ ʩʝʪʠ ʇʝʪʨʠ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʨʘʙʦʪʝ [85] ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʚʨʝʤʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʘʜʘʯ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʨʘʙʦʪʝ [130] ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʨʘʩʰʠʨʝʥʠʝ ʜʣʷ ʩʝʪʠ ʇʝʪʨʠ ʩ ʮʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ ʨʘʙʦʯʝʛʦ 

ʧʨʦʮʝʩʩʘ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʨʘʤʢʘʭ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʩʝʪʝʡ 

ʇʝʪʨʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʮʝʥʘʨʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʘʜʝʨʞʢʠ ʜʣʷ ʧʨʦʮʝʜʫʨʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʜʘʥʠʡ ʠ 

ʨʝʩʫʨʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʙʦʯʠʭ ʧʦʪʦʢʘʭ.  

ɺʦʟʜʝʡʩʪʚʠʝ ʩʣʫʯʘʡʥʳʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʠʩʩʣʝʜʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʇʝʪʨʠ. ɺ ʥʠʭ 

ʨʝʘʣʠʟʫʶʪʩʷ ʤʦʜʝʣʠ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʩ ʟʘʜʘʥʥʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ, ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʮʚʝʪʥʳʝ ʩʝʪʠ 

ʇʝʪʨʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ 

ʦʙʰʠʨʥʦʡ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ [125]. ʇʨʠʤʝʨʘʤʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʮʚʝʪʥʳʭ ʩʝʪʝʡ ʇʝʪʨʠ ʷʚʣʷʶʪʩʷ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ 

ʨʘʙʦʪʝ [115] ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ ʩʪʘʪʴʝ [103]. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʠʩʢʨʝʪʥʦ-

ʩʦʙʳʪʠʡʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʩʠʩʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʩʣʦʞʥʦʛʦ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʘʨʘʤʝʪʨʦʚ, ʚʢʣʶʯʘʷ ʤʦʱʥʦʩʪʠ 
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ʩʪʘʥʮʠʡ, ʙʘʪʘʨʝʠ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʝʡ 

ʇʝʪʨʠ ʷʚʣʷʝʪʩ ̫ ʨʝʘʣʠʟʘʮʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ɺ 

ʨʘʙʦʪʘʭ [138, 139] ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʝʪʝʡ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʬʣʦʪʘ. ʈʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚʦʟʜʫʰʥʦʛʦ ʬʣʦʪʘ ʩʦʜʝʨʞʠʪ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʠʘʧʘʨʢʘ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʤʦʜʝʣʝʡ ʨʝʰʝʥʳ 

ʟʘʜʘʯʠ ʨʘʙʦʪʳ ʚʦʟʜʫʰʥʦʛʦ ʬʣʦʪʘ, ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʧʦʣʠʪʠʢʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ, ʛʨʘʬʠʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʝʟʝʨʚʦʤ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ. 

ʋʧʨʘʚʣʝʥʠʶ ʨʘʩʧʠʩʘʥʠʝʤ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʙʳʣʘ 

ʧʦʩʚʷʱʝʥʘ ʨʘʙʦʪʘ [81], ʚ ʥʝʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʜʚʠʞʝʥʠʷ 

ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ, ʨʘʟʤʝʱʝʥʠʝ ʈʊʉ ʥʘ ʨʘʙʦʯʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʩ ʤʦʙʠʣʴʥʳʤ ʨʦʙʦʪʦʤ. ʆʜʥʘʢʦ, ʚ ʥʝʡ ʥʝ ʙʳʣʦ 

ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʧʨʦʮʝʜʫʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩ 

ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʦʪʢʘʟʦʚ.  

3.2 ʀʝʨʘʨʭʠʯʝʩʢʠʝ ʩʝʪʠ ʇʝʪʨʠ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ 

ɺʥʝʜʨʝʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʜʣʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʙʦʣʴʰʠʤʠ 

ʧʣʦʱʘʜʷʤʠ ʠ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘ ʩ ʫʯʝʪʦʤ ʫʜʘʣʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʦʪ ʧʫʥʢʪʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʊʆʠʈ. ʊʘʢ ʢʘʢ ʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʨʘʟʚʠʪʘ ʙʦʨʪʦʚʘʷ ʩʠʩʪʝʤʘ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʦʛʥʦʟʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʤʝʩʪʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 
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ʪʘʢʞʝ ʚʘʞʥʳʤ ʰʘʛʦʤ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨ r ʩʠʩʪʝʤ r ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩʠʩʪʝʤʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ. 

1. ʇʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʦʙʠʣʷ, ʠ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʣʘʯʥʦʤ ʭʨʘʥʠʣʠʱʝ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ. 

2. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʟʣʦʚ, ʘʛʨʝʛʘʪʦʚ ʠ 

ʧʦʜʩʠʩʪʝʤ ʈɸ ʩ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʧʨʦʮʝʩʩʳ ʠʟʥʦʩʘ ʠ 

ʜʝʛʨʘʜʘʮʠʠ. 

3. ɸʥʘʣʠʟ ʨʘʩʭʦʞʜʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʤʦʜʝʣʴʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʩ ʚʳʷʚʣʝʥʠʝʤ ʧʨʝʜʦʪʢʘʟʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

4. ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ ʦʪʢʘʟʦʚ ʫʟʣʦʚ, ʘʛʨʝʛʘʪʦʚ ʠ ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ 

ʠʩʪʦʨʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈɸ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʨʝʩʫʨʩʦʚ 

ʘʚʪʦʤʦʙʠʣʷ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʵʣʝʤʝʥʪʦʚ. 

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʛʥʦʟʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ [123]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʫʟʣʦʚ ʠ 

ʘʛʨʝʛʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʷʶʪʩʷ ʬʫʥʢʮʠʠ ʥʘʢʦʧʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʘʝʤʳʭ ʩ ʜʘʪʯʠʢʦʚ ʩʠʩʪʝʤ ʈɸ ʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʦʙʨʘʙʦʪʢʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ 

ʩʪʘʪʠʩʪʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʜʣʷ 

ʚʝʜʝʥʠʷ ʫʯʝʪʘ, ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚ ʤʦʜʫʣʝ ʘʥʘʣʠʪʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʝʜʘʚʘʨʠʡʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʛʥʦʟʥʦʛʦ ʊʆ [73]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʦʩʪʘʚʝ çʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚè ʫʟʣʦʚ ʠ  ʘʛʨʝʛʘʪʦʚ. ʆʙʘɦʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 
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ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 3.1. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʦʪʥʦʩʠʪʩʷ 

ʢ ʢʣʘʩʩʫ ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʳʭ ʩʠʩʪʝʤ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʨʘʩʢʨʘʰʝʥʥʳʝ ʩʝʪʠ ʇʝʪʨʠ [85, 

121].  

 

ʈʠʩʫʥʦʢ 3.1 ï ʆʙʱʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ɼʝʪʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʩʝʪʷʭ ʇʝʪʨʠ ʜʣʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʘʥʘʣʠʟʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʈʊʉ ʦʪʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.2. ʀʝʨʘʨʭʠʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʜʝʣʠ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʘ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢ, ʥʘ ʚʝʨʭʥʠʭ ʫʨʦʚʥʷʭ 

ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʷʝʪʩʷ ʠʤʠʪʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʘ 

ʠʤʝʥʥʦ, ʧʨʦʮʝʩʩ ʫʙʦʨʢʠ ʟʝʨʥʘ ʥʘ ʧʦʣʷʭ, ʜʘʣʴʥʝʡʰʝʝ ʧʝʨʝʜʚʠʞʝʥʠʝ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʥʘʟʥʘʯʝʥʥʳʤ ʤʘʨʰʨʫʪʘʤ. ʅʘ ʥʠʞʥʠʭ 

ʫʨʦʚʥʷʭ ʚ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʫʣʠ: 
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- ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ ᾀȣᾀ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ όȣό ʠ 

ὥȣὥ ; 

- ʠʤʠʪʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ ʚ ʦʪʜʝʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʠ ʧʨʦʮʝʩʩʳ ʧʨʦʛʥʦʟʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʅʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʩʦʜʝʨʞʘʪʩʷ çʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠè ʘʛʨʝʛʘʪʦʚ ʩ 

ʦʧʠʩʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʴ 

ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʚʟ̫ʳʚʘʝʪ ʛʨʘʬʠʢ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʘʛʨʝʛʘʪʦʚ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. ʅʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʬʦʨʤʠʨʫʶʪʩʷ 

ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʩʝʪʝʡ ʇʝʪʨʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʧʝʨʘʮʠʷʤ, ʘ ʪʘʢʞʝ 

ʦʧʝʨʘʮʠʷʤ ʊʆʠʈ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʦʩʪʘʪʦʯʥʳʝ ʨʝʩʫʨʩʳ ʘʛʨʝʛʘʪʦʚ, ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʜʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʘ ʪʘʢʞʝ ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʥʘʨʘʙʦʪʢʠ ʘʛʨʝʛʘʪʘ 

[55]. 

 

ʈʠʩʫʥʦʢ 3.2 ï ʉʪʨʫʢʪʫʨʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʩʝʪʷʭ ʇʝʪʨʠ ʜʣʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʈʊʉ 
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ʕʪʘ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʩʪʘʚʝ ʀʀʄ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1.9.  

3.3 ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʩʢʨʘʰʝʥʥʳʭ 

ʩʝʪʷʭ ʇʝʪʨʠ 

ʈʝʘʣʠʟʘʮʠʶ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʙʘʟʝ ʩʝʪʝʡ ʇʝʪʨʠ ʫʜʦʙʥʦ 

ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ CPN Tools [32]. ɼʘʥʥʦʝ 

ʩʨʝʜʩʪʚʦ ʠʤʝʝʪ ʧʦʥʷʪʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʝʪ 

ʠʤʠʪʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʦʙʳʪʠʡ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʜʣʷ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʨʘʟʚʠʪʳʤ 

ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ. 

ʆʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʨʘʩʢʨʘʰʝʥʥʦʡ ʩʝʪʠ ʇʝʪʨʠ TCPN SM 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Ὓὓ ὅȠὄȠὖȠὝȠὃȠὠȠὊȠύ ,                                   (3.1) 

ʛʜʝ C ï ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʮʚʝʪʦʚ; B ï ʥʘʙʦʨ ʤʘʨʢʝʨʦʚ ʮʚʝʪʦʚ ᶰὅ; P ï

 ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʦʟʠʮʠʡ ὴȟȣȟὴ ᶰὖ; T ï ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʧʝʨʝʭʦʜʦʚ; V ï ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ὺ̒ ɴ ὠ; F ï ʢʦʥʝʯʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʝʡʩʪʚʠʡ ʥʘ ʜʫʛʘʭ, 

ʩʦʝʜʠʥʷʶʱʠʭ ʧʦʟʠʮʠʠ ʠ ʧʝʨʝʭʦʜʳ; ὃ Ì ὖ  Ὕ ᷾ Ὕ  ὖ ï ʤʘʪʨʠʮʘ 

ʠʥʮʠʜʝʥʪʥʦʩʪʠ ʧʦʟʠʮʠʡ ʠ ʧʝʨʝʭʦʜʦʚ; ύȡὝᴼὤ  ï ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ 

ʩʨʘʙʘʪʳʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʩʚʘʠʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ ʢʘʞʜʦʤʫ 

ʧʝʨʝʭʦʜʫ ʚ ʩʝʪʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ ʛʠʙʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʣʦʞʝʥʳ ʜʨʫʛ ʚ 

ʜʨʫʛʘ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʤʦʜʫʣʴ  ʥʘ ʩʝʪʠ ʇʝʪʨʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.3. 
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ʈʠʩʫʥʦʢ 3.3 ï ʊʠʧʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʤʦʜʫʣʷ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ 

ʆʙʦʟʥʘʯʝʥʠʷ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ: ὅὛ ɀ ὅὛ ï ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ ʮʚʝʪʦʚ 

ʚʦ ʚʭʦʜʥʳʭ ʧʦʟʠʮʠʷʭ ʤʦʜʫʣʷ, ʟʘʜʘʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ; Ὕ ɀ Ὕ  ï

 ʚʨʝʤʝʥʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʝʨʝʭʦʜʦʚ ʩʝʪʠ ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʟʘʢʦʥʳ 

ʩʨʘʙʘʪʳʚʘʥʠʡ, ʧʨʠʧʠʩʘʥʥʳʝ ʧʝʨʝʭʦʜʘʤ; ὃὶὧ ɀ ὃὶὧ ï ʚʳʨʘʞʝʥʠʷ ʥʘ ʜʫʛʘʭ 

ʩʝʪʠ ʇʝʪʨʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʟʘʢʦʥʳ ʩʦʙʳʪʠʡ; ὅὛ  ɀ ὅὛ  ï

 ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ ʮʚʝʪʦʚ ʩ ʠʟʤʝʨʷʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝʣʠ. 

ʀʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ, ʘ ʠʤʝʥʥʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ, ʚ 

ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʷʭ ʇʝʪʨʠ ʦʧʠʩʳʚʘʝʪʩʷ ʮʚʝʪʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʚ ʚʠʜʝ 

ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ. ʌʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʊʆ ʠ ʨʝʤʦʥʪʘ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʠʷ 

ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ ʮʚʝʪʦʚ: 

ὅὛὮ  ὭὨȟάὨȟάὨὪȟὓὔȟὙὟὒȟὸὶὥȟὦȟὸὺȟὮ ρȟȢȢȢȟὐȟ         (3.2) 

ʛʜʝ ὐ ï ʯʠʩʣʦ ʈɸ; ὭὨ ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ ʘʚʪʦʤʦʙʠʣʷ; άὨ ï ʤʦʜʝʣʴ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ; άὨὪ ï ʤʦʜʠʬʠʢʘʮʠʷ ʤʦʜʝʣʠ ʈɸ; ὓὔ

ὸ  ï ʤʥʦʞʝʩʪʚʦ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʛʨʝʛʘʪʦʚ ʈɸ, ʯʘʩ; ὙὟὒ ὸ   ï ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ 

ʦʩʪʘʪʦʯʥʳʭ ʨʝʩʫʨʩʦʚ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʈɸ, ʯʘʩ.; ὸὶὥ ï ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʈɸ ʩ 
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ʤʦʤʝʥʪʘ ʘʢʪʠʚʥʦʩʪʠ; ὦ ï ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʈɸ; ὸὺ ï ʚʨʝʤʷ 

ʦʙʱʝʡ ʥʘʨʘʙʦʪʢʠ ʈɸ; Ὧ ρȟȢȢȢȟὑ ï ʯʠʩʣʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʘʛʨʝʛʘʪʦʚ ʈɸ. 

ɼʣʷ ʧʨʦʩʪʳʭ ʩʣʫʯʘʝʚ ʨʘʩʩʤʦʪʨʠʤ ʦʧʠʩʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʢʘʢ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʦ ὃὠ ὲȟȱὓέὨὩὰȱȟάὨὪ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ 

ʦʜʥʦʡ ʠʟ ʧʦʟʠʮʠʡ ʩʝʪʠ ʇʝʪʨʠ, ʥʘʭʦʜʠʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʝʨʘʮʠʷ ʩʣʦʞʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʘʷ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʠʤʚʦʣʘʤʠ ç+++è.  ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʦʜʥʦʡ ʧʦʟʠʮʠʠ ʩʝʪʠ ʇʝʪʨʠ ʜʚʫʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʥʦʤʝʨʘʤʠ 5 ʠ 10 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὃὠρ ὃὠς  υȟȱ+!-!:ȱȟς ρπȟȱ+!-!:ȱȟσ        (3.3) 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʘ ʚʨʝʤʝʥʥʦʡ ʨʘʩʢʨʘʰʝʥʥʦʡ ʩʝʪʠ ʇʝʪʨʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.4. ɼʘʥʥʘʷ 

ʤʦʜʝʣʴ ʥʦʩʠʪ ʦʙʦʟʥʘʯʝʥʠʝ SMnm, ʛʜʝ n ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ ʥʘʙʦʨʦʚ ʟʘʜʘʯ, 

m ï ʯʠʩʣʫ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ ʚ ʛʨʫʧʧʝ, ʢʦʪʦʨʳʝ 

ʟʘʢʨʝʧʣʝʥʳ ʟʘ ʟʘʜʘʯʘʤʠ ʠʟ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ Z.  

 

ʈʠʩʫʥʦʢ 3.4 ï ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ SM13 ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 
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ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ Ὓὓ  ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʛʨʫʧʧʘ ʠʟ ʪʨʝʭ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ, ʛʜʝ ʦʜʠʥ ʘʚʪʦʤʦʙʠʣʴ ʚʳʧʦʣʥʷʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ ʠʟ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ὤ ὤȟ ʘ ʜʚʘ ʜʨʫʛʠʭ ʥʘʭʦʜʷʪʩʷ 

ʚ ʧʦʟʠʮʠʠ Reserve, ʪʦ ʝʩʪʴ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʟʝʨʚʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. ʈɸ, ʢʦʪʦʨʦʤʫ 

ʨʘʟʨʝʰʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʟʠʮʠʠ Vehicle. ɼʣʷ ʤʦʜʝʣʠ ʚʦ 

ʚʨʝʤʝʥʥʦʡ ʩʝʪʠ ʇʝʪʨʠ ʧʨʠʥʷʪʦ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʜʝʣʴʥʦʛʦ ʠ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʛʜʝ ʪʘʢʪ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 1 MTU (model time unit) =0,5 

ʯʘʩʘ. ɺ ʩʝʪʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴ Ὓὓ  ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʩʫʱʝʩʪʚʫʶʪ 2 ʛʨʫʧʧʳ ʧʦʟʠʮʠʡ ʠ ʧʝʨʝʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʬʫʥʢʮʠʠ 

ʧʦʷʚʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ: 

1) ʧʦʷʚʣʝʥʠʝ ʦʪʢʘʟʦʚ (Failure)  

2) ʧʦʷʚʣʝʥʠʝ ʟʘʧʨʦʩʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ (Maintenance) 

ʀʭ ʧʦʷʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʥʦʟʥʳʤʠ ʦʮʝʥʢʘʤʠ 

ʩʦʩʪʦʷʥʠʷ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʈɸ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʤʘʨʰʨʫʪʝ. ʂʘʢ ʪʦʣʴʢʦ ʚ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʝʪʠ ʇʝʪʨʠ ʛʝʥʝʨʠʨʫʝʪʩ ̫ ʟʘʧʨʦʩ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʣʠ ʧʦʷʚʣʷʝʪʩʷ ʦʪʢʘʟ, ʈɸ ʚʳʚʦʜʠʪʩʷ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʝʛʦ 

ʟʘʤʝʥʷʝʪ ʠʩʧʨʘʚʥʳʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʠʟ ʨʝʟʝʨʚʘ. 

ʊʘʙʣʠʮʳ 3.1 ʠ 3.2 ʩʦʜʝʨʞʘʪ ʦʧʠʩʘʥʠʝ ʧʝʨʝʭʦʜʦʚ ʠ ʧʦʟʠʮʠʡ ʜʣʷ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ Ὓὓ  ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʊʘʙʣʠʮʘ 3.1 ï ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʝʨʝʭʦʜʦʚ ʚ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ Ὓὓ  

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʊʆʠʈ 

ʇʝʨʝʭʦʜʳ ɿʥʘʯʝʥʠʝ ʠ ʩʦʙʳʪʠʷ 

ὤ ɼʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʢ ʮʝʣʝʚʦʡ ʪʦʯʢʝ ʤʘʨʰʨʫʪʘ (TP) 

ὤ 
ʄʘʥʝʚʨʠʨʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʚʙʣʠʟʠ ʮʝʣʝʚʦʡ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ 

(TP) ʧʦʩʣʝ ʧʨʠʙʳʪʠʷ 

ὤ 
ɺʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʤ ʥʘ 

ʮʝʣʝʚʦʡ ʪʦʯʢʝ 

ὤ 
ʄʘʥʝʚʨʠʨʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʦʪʙʳʪʠʠ 

ʦʪ TP 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 3.1 ï ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʝʨʝʭʦʜʦʚ ʚ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

Ὓὓ  ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʊʆʠʈ 

ʇʝʨʝʭʦʜʳ ɿʥʘʯʝʥʠʝ ʠ ʩʦʙʳʪʠʷ 

ὤ ɼʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʢ ʙʘʟʦʚʦʡ ʪʦʯʢʝ (BP) 

ὸ 
ʀʥʠʮʠʠʨʦʚʘʥʠʝ ʩʦʙʳʪʠʷ ʚʳʚʦʜʘ ʘʚʪʦʤʦʙʠʣʷ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʟ-ʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʘ ʝʛʦ ʵʣʝʤʝʥʪʘ 

F 
ɺʳʚʦʜ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠʟ ʪʝʢʫʱʝʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝ ʜʣʷ ʨʝʤʦʥʪʘ 

ὸ 

ʀʥʠʮʠʠʨʦʚʘʥʠʝ ʩʦʙʳʪʠʷ ʜʣʷ ʚʳʚʦʜʘ ʘʚʪʦʤʦʙʠʣʷ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʟʘʧʨʦʩʘ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ 

M 
ɺʳʚʦʜ ʘʚʪʦʤʦʙʠʣʷ ʠʟ ʪʝʢʫʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʝ ʜʣʷ ʊʆ 

ὸ 
ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʠ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʨʝʟʝʨʚ 

ὸ 
ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʈɸ ʠ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʨʝʟʝʨʚ 

Ὑρ 
ɺʦʟʚʨʘʱʝʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠʟ ʨʝʟʝʨʚʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʩʣʝ ʨʝʤʦʥʪʘ 

Ὑς 
ɺʦʟʚʨʘʱʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʠʟ ʨʝʟʝʨʚʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʩʣʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

 

ʊʘʙʣʠʮʘ 3.2 ï ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʟʠʮʠʡ ʚ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ Ὓὓ  

ʇʦʟʠʮʠʠ ɿʥʘʯʝʥʠʝ 

BP ɹʘʟʦʚʘʷ ʪʦʯʢʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʠ ʥʘʯʘʣʦ ʤʘʨʰʨʫʪʘ 

Mnv1 
ʆʙʦʟʥʘʯʝʥʠʝ ʦʢʦʥʯʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦ ʤʘʨʰʨʫʪʫ ʠ ʛʦʪʦʚʥʦʩʪʴ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚʙʣʠʟʠ TP 

TP in 
ʇʨʠʙʳʪʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ ʮʝʣʝʚʫʶ ʪʦʯʢʫ ʠ 

ʛʦʪʦʚʥʦʩʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʮʠʡ 

TP out 
ʆʪʙʳʪʠʝ ʘʚʪʦʤʦʙʠʣʷ ʠʟ ʮʝʣʝʚʦʡ ʪʦʯʢʠ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʶ 

Mnv2 
ʆʙʦʟʥʘʯʝʥʠʝ ʦʢʦʥʯʘʥʠʷ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʜʚʠʞʝʥʠʶ ʧʦ ʤʘʨʰʨʫʪʫ 

Counter ʉʯʝʪʯʠʢ ʮʠʢʣʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ 

Vehicle 
ʉʦʜʝʨʞʠʪ ʥʦʤʝʨ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʜʦʩʪʫʧʝʥ ʠ ʛʦʪʦʚ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʮʠʡ. 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 3.2 ï ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʝʨʝʭʦʜʦʚ ʚ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ Ὓὓ  

ʇʦʟʠʮʠʠ ɿʥʘʯʝʥʠʝ 

F ʀʥʜʠʢʘʮʠʷ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʘ 

M ʀʥʜʠʢʘʮʠʷ ʧʦʷʚʣʝʥʠʷ ʟʘʧʨʦʩʘ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

Reserve 
ʄʥʦʞʝʩʪʚʦ ʜʦʩʪʫʧʥʳʭ ʨʝʟʝʨʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʛʦʪʦʚʳʭ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʮʠʡ 

ὖρȟὖςȟ 

ὖσȟὖτ 
ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʦʟʠʮʠʠ 

ὖυ 
ʈʘʟʨʝʰʝʥʠʝ ʥʘ ʚʳʚʦʜ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʥʘ 

ʨʝʤʦʥʪ 

ὖφ 
ʈʘʟʨʝʰʝʥʠʝ ʥʘ ʚʳʚʦʜ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʥʘ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

- ʢʦʵʬʬʠʮʠʝʥʪ ʩʜʚʠʛʘ ʩʨʦʢʘ ʟʘʚʝʨʰʝʥʠʷ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʘʜʘʯ ὑ Ὕ ȾὝ, ʛʜʝ Ὕ  ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘ ʤʦʜʝʣʠ, Ὕ  ï 

ʠʜʝʘʣʴʥʦʝ ʚʨʝʤʷ (ʙʝʟ ʦʪʢʘʟʦʚ ʠ ʊʆ); 

- ʟʘʜʝʨʞʢʘ Ў ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ; 

- ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʝʨʚʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʜʝʨʞʝʢ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʨʝʤʦʥʪʦʤ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ. 

ʇʦʷʚʣʝʥʠʝ ʦʪʢʘʟʦʚ ʚ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ Ὓὓ  ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʟʘʢʦʥʫ 

ʇʫʘʩʩʦʥʘ, ʘ ʟʘʧʨʦʩʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʤʠʪʠʨʫʪʁʩʷ 

ʛʝʥʝʨʘʪʦʨʦʤ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʟʘʜʘʥʥʦʤ 

ʚʨʝʤʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ.  

ʈʠʩʫʥʦʢ 3.4 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʤʦʜʝʣʠ ʧʦʩʣʝ 200 ʮʠʢʣʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠʟ ʢʦʤʧʣʝʢʩʘ Z. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

Ὕ  ʩʦʩʪʘʚʣʷʝʪ 1698 ʪʘʢʪʦʚ. çʀʜʝʘʣʴʥʦʝè ʚʨʝʤʷ, ʪʦ ʝʩʪʴ ʚʨʝʤʷ ʙʝʟ ʟʘʪʨʘʪ ʥʘ 

ʣʠʢʚʠʜʘʮʠʶ ʦʪʢʘʟʦʚ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʜʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ Ὕ  

ʜʦʣʞʥʦ ʙʳʣʦ ʩʦʩʪʘʚʠʪʴ 1600 ʪʘʢʪʦʚ.  
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ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘ ʟʘʤʝʥʫ ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʪʨʦʷ ʘʛʨʝʛʘʪʘ ʠ ʚʳʚʦʜ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ ʙʳʣʦ ʟʘʪʨʘʯʝʥʦ 98 

ʪʘʢʪʦʚ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 49 ʯʘʩʦʚ. ɿʘ 800 ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʚ ʧʦʟʠʮʠʶ Reserve ʧʦʩʪʫʧʠʣʠ ʜʚʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʷ: 

ʦʜʠʥ ʠʟ ʥʠʭ ʧʦʩʪʫʧʠʣ ʧʦʩʣʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʯʝʨʝʟ 251,5 ʯʘʩʘ, 

ʚʪʦʨʦʡ ʯʝʨʝʟ 755 ʯʘʩʦʚ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʝʤʦʥʪʘ. ʄʦʜʝʣʴ ʪʘʢʞʝ ʩʧʦʩʦʙʥʘ 

ʧʦʢʘʟʘʪʴ, ʚ ʢʘʢʦʝ ʚʨʝʤʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ: 

ʘ) ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦʪʨʝʙʫʝʪʩʷ ʯʝʨʝʟ 941 ʯʘʩʘ;  

ʙ) ʨʝʤʦʥʪ ʙʫʜʝʪ ʥʫʞʝʥ ʯʝʨʝʟ 1188 ʯʘʩʦʚ. 

ɺ ʪʘʙʣʠʮʝ 3.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʤʦʜʝʣʠ Ὓὓ  

ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʟʝʨʚʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ.  

ʊʘʙʣʠʮʘ 3.3 ï ʈʝʟʫʣʴʪʘʪʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʤʦʜʝʣʠ 

Ὓὓ  ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ‗  πȟψϽρπ, 1/ʯʘʩ ʠ ʩʨʝʜʥʝʤ ʚʨʝʤʝʥʠ ʜʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ Ὕ = 360 ʯ 

ʏʠʩʣʦ 

ʮʠʢʣʦʚ 

ɺʨʝʤʷ 

ʮʠʢʣʘ, ʯ 
Ὕ , ʯ Ὕ , ʯ ὑ  

ʇʨʝʚʳʰʝʥʠʝ ʩʨʦʢʘ 

ʟʘʜʘʥʠʷ Ў, ʯ 

ʈʝʟʝʨʚ 

ʈɸ, ʝʜ. 

200 4 800 849 1,06 49 2 

200 4 800 874 1,09 74 1 

200 4 800 897 1,12 97 0 

400 4 1600 1645 1,03 22,5 2 

400 4 1600 1675 1,05 37,5 1 

400 4 1600 1707 1,07 53,5 0 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʚʘ ʚʘʨʠʘʥʪʘ ʟʘʜʘʥʥʦʛʦ 

ʚʨʝʤʝʥʠ ʮʠʢʣʦʚ ʦʧʝʨʘʮʠʡ ʈʊʉ ʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ: 800 ʠ 1600 

ʯʘʩʦʚ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʪʘʙʣʠʮʝ 3.3, ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʩʜʚʠʛʘ ʩʨʦʢʦʚ ʟʘʚʝʨʰʝʥʠʷ 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʝʟʝʨʚʥʳʭ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʠʟʦʙʨʘʞʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 3.5. 

 

ʈʠʩʫʥʦʢ 3.5 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʜʚʠʛʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʨʝʟʝʨʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʤʝʥʴʰʝʥʠʷ ʨʝʟʝʨʚʘ ʈʊʉ ʟʘʜʝʨʞʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʦʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʝʟʝʨʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʙʫʜʝʪ ʨʘʩʪʠ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʘʚʪʦʤʦʙʠʣʷ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩʪʠ ʩʪʦʠʤʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʟʝʨʚʥʦʛʦ ʧʘʨʢʘ ʠ ʧʦʪʝʨʠ ʦʪ ʦʩʪʘʥʦʚʢʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ.  

3.4 ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʟʘʢʦʥʳ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʠʟʥʦʩʘ ʠ ʦʪʢʘʟʦʚ ʘʛʨʝʛʘʪʦʚ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ, ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʇʦʜʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ. ʊʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʚ ʨʘʙʦʪʝ [38] ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ ʘʚʪʦʤʦʙʠʣʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʵʪʦ ʚʝʜʝʪ ʢ ʜʝʥʝʞʥʳʤ 
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ʠ ʪʨʫʜʦʚʳʤ ʧʦʪʝʨʷʤ ʚ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʦ ʧʝʨʝʭʦʜʘ ʘʛʨʝʛʘʪʦʚ ʠ 

ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʠʣʷ ʚ ʩʦʩʪʦʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʇʨʠʯʠʥʦʡ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʷʚʣʷʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʠ ʨʝʩʫʨʩʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʦʜʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʦʚ ʘʚʪʦʤʦʙʠʣʝʡ [38].  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʨʝʤʦʥʪ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʚʦʟʤʦʞʥʳʝ ʤʦʜʝʣʠ ʦʪʢʘʟʦʚ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ 

ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ.   

ʆʩʥʦʚʥʦʡ ʛʨʫʧʧʦʡ ʦʪʢʘʟʦʚ, ʠʤʝʶʱʠʭ ʤʝʩʪʦ ʚ   ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʷʚʣʷʶʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʪʢʘʟʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʜʦʧʫʩʪʠʤʳʭ ʧʝʨʝʛʨʫʟʦʢ 

ʫʩʪʨʦʡʩʪʚ ʠ ʘʛʨʝʛʘʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʜʚʘ ʚʠʜʘ ʦʪʢʘʟʦʚ: ʘ) 

ʚʥʝʟʘʧʥʳʝ/ʘʚʘʨʠʡʥʳʝ ʦʪʢʘʟʳ ʠ ʙ) ʧʦʩʪʝʧʝʥʥʳʝ ʦʪʢʘʟʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʝʛʨʘʜʘʮʠʝʡ ʫʟʣʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ. ɼʣʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʭʘʨʘʢʪʝʨʥʦ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʠ 

ʠʟʥʘʰʠʚʘʥʠʝ ʜʝʪʘʣʝʡ, ʪʘʢ ʠ ʨʝʟʢʠʡ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʚ ʨʘʤʢʘʭ ʚʣʠʷʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʚʥʝʰʥʝʛʦ ʬʘʢʪʦʨʘ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʦʪʢʘʟʦʚ ʵʣʝʤʝʥʪʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʫʶ ʩʠʩʪʝʤʫ 

ʦʪʜʝʣʴʥʦ. ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʢʘʟʳ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʠʜʳ 

ʧʦʣʦʤʦʢ, ʪʨʝʙʫʶʱʠʭ ʩʨʦʯʥʦʛʦ ʨʝʤʦʥʪʘ ʠʣʠ ʟʘʤʝʥʳ ʜʝʪʘʣʝʡ. ʇʦ ʩʣʦʞʥʦʩʪʠ 

ʫʩʪʨʘʥʝʥʠʷ ʦʪʢʘʟʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩ ̫ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ. 

1. ʆʪʢʘʟʳ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʫʩʪʨʘʥʷʶʪʩ ̫ʟʘʤʝʥʦʡ 

ʠʣʠ ʨʝʤʦʥʪʦʤ ʜʝʪʘʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʥʘʨʫʞʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠʣʠ 

ʘʛʨʝʛʘʪʦʚ. ʋʩʪʨʘʥʝʥʠʝ ʵʪʠʭ ʦʪʢʘʟʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 2-4 ʯʘʩʘ.  

2. ʆʪʢʘʟʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʫʩʪʨʘʥʷʶʪ ʟʘʤʝʥʦʡ 

ʠʣʠ ʨʝʤʦʥʪʦʤ ʣʝʛʢʦʜʦʩʪʫʧʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠʣʠ ʘʛʨʝʛʘʪʦʚ, ʩ 
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ʨʘʩʢʨʳʪʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ ʦʩʥʦʚʥʳʭ ʧʦʜʩʠʩʪʝʤ. ʋʩʪʨʘʥʝʥʠʝ 

ʵʪʠʭ ʦʪʢʘʟʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 6-8 ʯʘʩʦʚ.  

3. ʆʪʢʘʟʳ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʩʣʦʞʥʦʩʪʠ, ʫʩʪʨʘʥʷʶʱʠʝʩʷ ʨʘʟʙʦʨʦʤ ʚ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʥʳʭ ʘʛʨʝʛʘʪʦʚ ʘʚʪʦʤʦʙʠʣʷ (ʜʚʠʛʘʪʝʣʴ, 

ʚʝʜʫʱʠʝ ʤʦʩʪʳ, ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ). ɼʘʥʥʳʡ ʚʠʜ ʦʪʢʘʟʦʚ ʪʨʝʙʫʝʪ 

ʚʨʝʤʝʥʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʦʨʷʜʢʘ 12ï18 ʯʘʩʦʚ [23]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʘʚʪʦʥʦʤʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ɺ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ZF Tronic (ʪʠʧʘ  

ZF 12AS2330 ʊʆ). ʋʧʨʘʚʣʝʥʠʝ ʂʇ ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ. 

ʇʣʘʥʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʣʷ ʜʘʥʥʦʡ ʪʨʘʥʩʤʠʩʩʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʳʧʦʣʥʷʪʴ ʢʘʞʜʳʝ 60ï80 ʪʳʩ. ʢʤ, ʘ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʦʙʳʯʥʦ ʥʫʞʝʥ ʧʦʩʣʝ 

ʦʪʤʝʪʢʠ 300 ʪʳʩ. ʢʤ. ʅʘʨʘʙʦʪʢʘ ʥʘ ʧʨʝʜʦʪʢʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.4. ʕʣʝʤʝʥʪʳ ʚʟʷʪʳ ʠʟ 

ʦʪʯʝʪʘ ʧʦ ʅʀʈ ʂɸʄɸɿ ʟʘ 2020 ʛʦʜ [59]. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ  

ZF Tronic ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʣʝʜʫʶʱʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ: 

1) ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʝʨʝʜʘʯ; 

2) ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯ; 

3) ʫʪʝʯʢʘ ʤʘʩʣʘ. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʦʪʢʘʟʦʚ ʚ ʵʣʝʤʝʥʪʘʭ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ. ɼʣʷ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʩʫʱʝʩʪʚʫʶʪ 

ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ ʦʪʢʘʟʳ: ʩʮʝʧʣʝʥʠʝ, ʧʦʜʰʠʧʥʠʢʠ, 

ʰʝʩʪʝʨʥʠ, ʚʘʣʳ, ʩʠʥʭʨʦʥʠʟʘʪʦʨ, ʧʨʦʯʝʝ.  

ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʜʘʥʥʳʝ ʦ ʥʘʨʘʙʦʪʢʝ 

ʥʘ ʦʪʢʘʟ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ. ʍʘʨʘʢʪʝʨ ʚʝʣʠʯʠʥʳ ʥʘʨʘʙʦʪʢʠ ʜʦ 

ʦʪʢʘʟʘ ʊ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ P(t). ʋʩʪʘʥʦʚʣʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʯʪʦ ʬʫʥʢʮʠʠ 
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ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ, ɺʝʡʙʫʣʣʘ, ʥʦʨʤʘʣʴʥʳʤ, ʇʫʘʩʩʦʥʦʚʩʢʠʤ, ʘ ʪʘʢʞʝ 

ʩʫʧʝʨʧʦʟʠʮʠʝʡ ʠ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʵʪʠʭ ʟʘʢʦʥʦʚ [3].  

ɺ ʩʣʫʯʘʝ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ 

ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ɺʝʡʙʫʣʣʘ. 

ʆʥʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʝʡ ʫʟʣʦʚ ʠ 

ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʘʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʧʦ ʫʩʪʘʣʦʩʪʥʳʤ 

ʨʘʟʨʫʰʝʥʠʷʤ ʠ ʥʘʨʘʙʦʪʢʠ ʜʦ ʦʪʢʘʟʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʦʪʢʘʟʳ ʦʪ ʠʟʥʦʩʘ.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ, ʚ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʥʘʨʘʙʦʪʢʘ ʜʦ ʦʪʢʘʟʘ ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ɺʝʡʙʫʣʣʘ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʷʤʠ (3.4) ʠ (3.5): 

ὖὸ Ὡὼὴ ,                                               (3.4) 

‗ὸ  ὸ .                                                  (3.5) 

ɺ ʪʘʙʣʠʮʝ 3.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺʝʡʙʫʣʣʘ, ʩʦʚʤʝʱʝʥʥʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʨʝʘʣʴʥʦʡ ʥʘʨʘʙʦʪʢʠ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʊʘʙʣʠʮʘ 3.4 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ZF Tronic ʈʊʉ ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʥʘʨʘʙʦʪʢʠ ʜʦ ʧʨʝʜʦʪʢʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ 

 ̄ ʕʣʝʤʝʥʪ ʂʇʇ 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ὖὸ ʥʘ 2500 ʯʘʩʦʚ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ 

‗ὸ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯ 

1 
ʇʦʜʰʠʧʥʠʢ 

ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʪʦʨʤʦʟʘ 

ὖὸ = 0,95 

‗ὸ ςτȟχϽρπ 
40 500 

2 
ɺʘʣ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ 

ʪʦʨʤʦʟʘ 

ὖὸ = 0,97 

‗ὸ  ρςȟυϽρπ 
80 000 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r3.4 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ZF Tronic ʈʊʉ ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʜʦ ʧʨʝʜʦʪʢʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ 

 ̄ ʕʣʝʤʝʥʪ ʂʇʇ 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ὖὸ ʥʘ 2500 ʯʘʩʦʚ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ 

‗ὸ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯ 

3 
ʐʝʩʪʝʨʥʷ 

ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʪʦʨʤʦʟʘ 

ὖὸ = 0,94 

‗ὸ  ςυϽρπ  
40 000 

4 ʐʝʩʪʝʨʥʷ ʧʝʨʚʦʡ ʧʝʨʝʜʘʯʠ 
ὖὸ = 0,94 

‗ὸ  ςρȟυϽρπ 
46 500 

5 
ʇʦʜʰʠʧʥʠʢ ʰʝʩʪʝʨʥʠ 

ʧʝʨʚʦʡ ʧʝʨʝʜʘʯʠ 

ὖὸ = 0,94 

‗ὸ  ςυϽρπ  
40 000 

6 ʐʝʩʪʝʨʥʷ ʚʪʦʨʦʡ ʧʝʨʝʜʘʯʠ 
ὖὸ = 0,94 

‗ὸ  ςυϽρπ  
40 000 

7 
ʇʦʜʰʠʧʥʠʢ ʰʝʩʪʝʨʥʠ 

ʚʪʦʨʦʡ ʧʝʨʝʜʘʯʠ 

ὖὸ = 0,95 

‗ὸ  ςυϽρπ  
40 000 

8 
ʐʝʩʪʝʨʥʷ ʪʨʝʪʴʝʡ 

ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςυϽρπ  
40 000 

9 
ʇʦʜʰʠʧʥʠʢ ʰʝʩʪʝʨʥʠ 

ʪʨʝʪʴʝʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςσȟσϽρπ 
43 000 

10 
ʐʝʩʪʝʨʥʷ ʯʝʪʚʝʨʪʦʡ 

ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςυϽρπ  
40 000 

11 
ʇʦʜʰʠʧʥʠʢ ʰʝʩʪʝʨʥʠ 

ʯʝʪʚʝʨʪʦʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςτȟτϽρπ 
41 000 

12 ʇʦʜʰʠʧʥʠʢ ʚʭʦʜʥʦʛʦ ʚʘʣʘ 
ὖὸ= 0,94 

‗ὸ  ςυϽρπ  
40 000 

13 
ʇʦʜʰʠʧʥʠʢ ʚʳʭʦʜʥʦʛʦ 

ʚʘʣʘ 

ὖὸ= 0,94 

‗ὸ  ςτȟχϽρπ 
40 500 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r3.4 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ZF Tronic ʈʊʉ ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʜʦ ʧʨʝʜʦʪʢʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ 

 ̄ ʕʣʝʤʝʥʪ ʂʇʇ 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ὖὸ ʥʘ 2500 ʯʘʩʦʚ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ 

‗ὸ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯ 

14 
ʐʝʩʪʝʨʥʷ ʧʝʨʝʜʥʝʛʦ 

ʜʝʣʠʪʝʣʷ 

ὖὸ= 0,94 

‗ὸ  ςσȟυϽρπ 
42 500 

15 
ʇʦʜʰʠʧʥʠʢ ʰʝʩʪʝʨʥʠ 

ʧʝʨʝʜʥʝʛʦ ʜʝʣʠʪʝʣʷ 

ὖὸ= 0,94 

‗ὸ  ςσȟσϽρπ 
43 000 

16 
ʐʝʩʪʝʨʥʷ ʟʘʜʥʝʛʦ 

ʜʝʣʠʪʝʣʷ 

ὖὸ= 0,94 

‗ὸ  ςτȟτϽρπ 
41 000 

17 
ʇʦʜʰʠʧʥʠʢ ʰʝʩʪʝʨʥʠ 

ʟʘʜʥʝʛʦ ʜʝʣʠʪʝʣʷ 

ὖὸ= 0,95 

‗ὸ  ςςȟςϽρπ 
45 000 

18 ʐʝʩʪʝʨʥʷ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ 

ʧʝʨʚʦʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςσȟυϽρπ 
42 500 

19 ʄʫʬʪʘ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ 

ʧʝʨʚʦʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςτȟχϽρπ 
40 500 

20 ʐʝʩʪʝʨʥʷ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ 

ʚʪʦʨʦʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,95 

‗ὸ  ςςϽρπ  
45 500 

21 ʄʫʬʪʘ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ 

ʚʪʦʨʦʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςτȟσϽρπ 
41 000 

22 ʐʝʩʪʝʨʥʷ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ 

ʪʨʝʪʴʝʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςυϽρπ  
40 000 

23 ʄʫʬʪʘ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ 

ʪʨʝʪʴʝʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςτȟσϽρπ 
41 000 

24 ʐʝʩʪʝʨʥʷ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ 

ʯʝʪʚʝʨʪʦʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςυϽρπ  
40 000 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮ r3.4 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ZF Tronic ʈʊʉ ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʜʦ ʧʨʝʜʦʪʢʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ 

25 
ʄʫʬʪʘ ʩʠʥʭʨʦʥʠʟʘʪʦʨʘ 

ʯʝʪʚʝʨʪʦʡ ʧʝʨʝʜʘʯʠ 

ὖὸ= 0,94 

‗ὸ  ςςȟυϽρπ 
44 500 

26 ʇʨʠʚʦʜ ʩʮʝʧʣʝʥʠʷ 
ὖὸ= 0,97 

‗ὸ  ρςϽρπ  
83 000 

27 ɼʠʩʢ ʩʮʝʧʣʝʥʠʷ 
ὖὸ= 0,91 

‗ὸ  σφȟςϽρπ 
27 600 

28 ʄʫʬʪʘ ʩʮʝʧʣʝʥʠʷ 
ὖὸ= 0,94 

‗ὸ  ςσȟσϽρπ 
43 000 

29 ʇʥʝʚʤʦʢʣʘʧʘʥʳ 
ὖὸ= 0,94 

‗ὸ  ςσϽρπ  
43 500 

30 ʎʠʣʠʥʜʨʳ ʜʝʣʠʪʝʣʷ 
ὖὸ= 0,96 

‗ὸ  ρφȟφϽρπ 
60 000 

31 
ʎʠʣʠʥʜʨ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ 

ὖὸ= 0,96 

‗ὸ  ρτȟχϽρπ 
68 250 

32 
ʄʫʬʪʘ ʧʦʜʢʘʯʠʚʘʶʱʝʛʦ 

ʥʘʩʦʩʘ 

ὖὸ=0,95 

‗ὸ  ςρϽρπ  
47 500 

33 ʈʘʜʠʘʪʦʨ ʦʭʣʘʞʜʝʥʠʷ 
ὖὸ=0,97 

‗ὸ  ρρȟωϽρπ 
84 000 

ɼʣʷ ʨʘʩʯʝʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʵʣʝʤʝʥʪʦʚ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ Failure modes and effects analysis (FMEA) ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ZF Tronic. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ, FMEA ï 

ʤʝʪʦʜ, ʚ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪ ʠʣʠ ʧʨʦʮʝʩʩ ʨʘʟʙʠʚʘʶʪ ʥʘ ʵʣʝʤʝʥʪʳ ʠ ʜʣʷ ʢʘʞʜʦʛʦ 
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ʣɻʝʤʝʥʪʘ ʧʦ ʦʯʝʨʝʜʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʚʠʜʳ ʦʪʢʘʟʦʚ ʠ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʷ. ɸʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʫʣʫʯʰʝʥʠʷ ʧʫʪʝʤ 

ʫʩʪʨʘʥʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʣʠ ʩʥʠʞʝʥʠʷ ʠʭ ʚʝʨʦʷʪʥʦʩʪʠ 

ʠ/ʠʣʠ ʟʥʘʯʠʤʦʩʪʠ [22].  

ʆʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʫʜʦʙʥʳʤ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 

ʩʣʫʞʠʪ ʜʝʨʝʚʦ ʦʪʢʘʟʦʚ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʘ ʚ ʘʛʨʝʛʘʪʝ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʦʪʨʘʟʠʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʪʢʘʟʦʚ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʦʝ 

ʧʨʠʭʦʜʠʪ ʢ ʦʙʱʝʤʫ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʘʛʨʝʛʘʪʘ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʨʠʩʢʘ ʤʝʪʦʜʦʤ ʜʝʜʫʢʮʠʠ.  

ʀʩʭʦʜʷ ʠʟ ɻʪʦʛʦ ʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʦʩʥʦʚʥʦʝ ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʚʳʪʝʢʘʝʪ 

ʠʟ ʥʘʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʠʞʝʩʪʦʷʱʠʭ ʩʦʙʳʪʠʡ, ʦʙʨʘʟʫʶʱʠʭ ʧʨʠʯʠʥʥʳʝ 

ʮʝʧʠ. ʉʚʷʟʴ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ ʚ ʫʟʣʘʭ çʜʝʨʝʚʘ ʦʪʢʘʟʦʚè ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɿʥʘʢ çʀʃʀè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʰʝʩʪʦʷʱʝʝ 

ʩʦʙʳʪʠʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʠʞʝʩʪʦʷʱʠʭ 

ʩʦʙʳʪʠʡ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʜʝʨʝʚʘ ʦʪʢʘʟʦʚ ʧʝʨʚʠʯʥʳʡ ʦʪʢʘʟ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ 

ʚʠʜʝ ʢʨʫʛʘ, ʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʩʦʙʳʪʠʝ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ.  

ʅʘ ʨʠʩʫʥʢʝ 3.6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʨʝʚʦ ʦʪʢʘʟʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ZF Tronic ʈʊʉ ʂɸʄɸɿ ʩ ʫʢʘʟʘʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʦʚ 

ʵʣʝʤʝʥʪʦʚ.  
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ʈʠʩʫʥʦʢ 3.6 ï ɼʝʨʝʚʦ ʦʪʢʘʟʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ZF 

Tronic ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʂɸʄɸɿ 

ʇʨʠ ʨʘʩʯʝʪʝ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ Q(A), ʘ ʠʤʝʥʥʦ 

ʦʪʢʘʟʘ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, 

ʩʚʷʟʳʚʘʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʚʠʯʥʳʭ ʦʪʢʘʟʦʚ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʝʨʚʠʯʥʦʛʦ 

ʦʪʢʘʟʘ ʵʣʝʤʝʥʪʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ 

ὗὸ ρ ὖὸȟ                                                        (3.6) 
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ʛʜʝ ὖὸ ï ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 

ʪʘʙʣʠʮʝ 3.5. 

ɺʝʨʦʷʪʥʦʩʪʴ ὗὃ ʚʳʭʦʜʥʦʛʦ ʩʦʙʳʪʠʷ, ʪʦ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ 

ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʧʨʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚʭʦʜʥʳʭ ʩʦʙʳʪʠʡ ὃρȟὃςȟȣȟὃὲ ʜʣʷ 

ʥʘʣʠʯʠʷ ʟʥʘʢʘ çʀʃʀè ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

ὗˍ ρ Б ρ ὗὃ ȟ                                          (3.7) 

ʛʜʝ ὗὃ  ï ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ὃ (ʧʝʨʚʠʯʥʳʡ ʦʪʢʘʟ ʵʣʝʤʝʥʪʘ). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʫʣʳ 3.4 ʠ ʜʝʨʝʚʘ ʦʪʢʘʟʦʚ ʨʘʩʩʯʠʪʘʝʤ ʦʙʱʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ZF Tronic 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʂɸʄɸɿ: 

ὗˍ ρ Б ρ ὗὃ ȟ                                         (3.8) 

ʛʜʝ ὗὃ  ï ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʪʦʨʤʦʟʘ, ὗὃ  ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ 4-ʩʪʫʧʝʥʯʘʪʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʠ ʜʝʣʠʪʝʣʝʡ, ὗὃ  ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʚʘʣʦʚ ʠ ʩʮʝʧʣʝʥʠʷ, ὗὃ  ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʜʣʷ ʢʦʨʦʙʢʠ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʧʝʨʝʜʘʯ: 

ὗˍ ρ Б ρ ὗὃ ρ πȟπππφςρυπȟωωω. 

 

3.5 ʀʥʪʝʛʨʘʮʠʷ ʩʣʫʯʘʡʥʳʭ ʟʘʢʦʥʦʚ ʚ ʤʦʜʝʣʠ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ 

ʚʨʝʤʝʥʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʷʭ ʇʝʪʨʠ 

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʧʦʜʩʠʩʪʝʤ, ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ, 

ʧʦʵʪʦʤʫ ʧʨʠ ʫʯʝʪʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʈɸ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ, ʥʦ ʠ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʩʠʩʪʝʤ, 

ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ, ʪʘʢ ʢʘʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʥʠ 

ʫʭʫʜʰʘʶʪʩʷ [4].  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʘʛʨʝʛʘʪʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ 

ʧʦʜʣʝʞʘʪ ʨʝʤʦʥʪʫ, ʪʦ ʧʦʜʩʠʩʪʝʤʳ ʈɸ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ 
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ʦʙʲʝʢʪʘʤʠ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʘʢ ʩʣʦʞʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʪʢʘʟ ʦʜʥʦʡ ʠʟ 

ʧʦʜʩʠʩʪʝʤ ʈɸ ʚʝʜʝʪ ʢ ʦʪʢʘʟʫ ʚʩʝʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ ʮʝʣʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʪʢʘʟʘʚʰʠʝ ʘʛʨʝʛʘʪʳ ʠ ʫʟʣʳ ʥʘʯʠʥʘʶʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ, ʠʩʢʣʶʯʘʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʯʠʩʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʡ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʘʢ ʩʣʦʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ ʩʦʩʪʦʷʥʠʡ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ 

ʨʠʩʫʥʢʝ 3.7: 

1) ʩʦʩʪʦʷʥʠʝ ὢπ ï ʩʦʩʪʦʷʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʚ 

ʢʦʪʦʨʦʤ ʚʩʝ ʩʠʩʪʝʤʳ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

2) ʩʦʩʪʦʷʥʠʝ ὢρ ï ʩʦʩʪʦʷʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʛʜʘ 

ʧʝʨʚʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʜʚʠʛʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʦʩʪʘʣʴʥʳʝ   ʨʘʙʦʪʘʶʪ ʠʩʧʨʘʚʥʦ; 

3) ʩʦʩʪʦʷʥʠʝ ὢς ï ʩʦʩʪʦʷʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʛʜʘ 

ʚʪʦʨʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʢʦʨʦʙʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʩʪʘʣʴʥʳʝ  ʠʩʧʨʘʚʥʦ ʨʘʙʦʪʘʶʪ; 

4) ʩʦʩʪʦʷʥʠʝ ὢσ ï ʩʦʩʪʦʷʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʛʜʘ 

ʪʨʝʪʴʷ ʧʦʜʩʠʩʪʝʤʘ  ʪʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʦʩʪʘʣʴʥʳʝ  ʠʩʧʨʘʚʥʦ ʨʘʙʦʪʘʶʪ; 

5) ʩʦʩʪʦʷʥʠʝ ὢτ ï ʩʦʩʪʦʷʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʛʜʘ 

ʯʝʪʚʝʨʪʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʪʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʩʪʘʣʴʥʳʝ  ʠʩʧʨʘʚʥʦ ʨʘʙʦʪʘʶʪ; 

6) ʩʦʩʪʦʷʥʠʝ ὢυ ï ʩʦʩʪʦʷʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʛʜʘ 

ʧʷʪʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʨʫʣʝʚʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʦʩʪʘʣʴʥʳʝ  ʠʩʧʨʘʚʥʦ ʨʘʙʦʪʘʶʪ; 

7) ʩʦʩʪʦʷʥʠʝ ὢφ ï ʩʦʩʪʦʷʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʛʜʘ 

ʰʝʩʪʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʪʨʘʥʩʤʠʩʩʠʷ ʈʊʉ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʦʩʪʘʣʴʥʳʝ  ʠʩʧʨʘʚʥʦ ʨʘʙʦʪʘʶʪ; 
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8) ʩʦʩʪʦʷʥʠʝ ὢχ ï ʩʦʩʪʦʷʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʛʜʘ 

ʩʝʜʴʤʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʧʦʜʚʝʩʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʦʩʪʘʣʴʥʳʝ  ʠʩʧʨʘʚʥʦ ʨʘʙʦʪʘʶʪ. 

 

ʈʠʩʫʥʦʢ 3.7 ï ʆʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ ʢʘʢ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ 

ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʩʠʩʪʝʤ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʪʨʝʙʫʝʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ ʚ 

ʦʜʥʦʡ ʠʟ ʧʦʜʩʠʩʪʝʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ɺʝʨʦʷʪʥʦʩʪ ɹ

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ὖὸ ʥʘ 2500 ʯʘʩʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ʧʦʜʩʠʩʪʝʤ 

ʈʊʉ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ 

ʫʢʘʟʘʥʠʝʤ ʚʠʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.5. ɼʘʥʥʳʝ ʜʣʷ 

ʪʘʙʣʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ɸ, ɹ. 
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ʊʘʙʣʠʮʘ 3.5 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ ʦʩʥʦʚʥʳʭ 

ʧʦʜʩʠʩʪʝʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ ʩ ʫʢʘʟʘʥʠʝʤ ʟʘʢʦʥʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʉʠʩʪʝʤʘ ʈɸ 

ὖὸ ʥʘ 

2500 

ʯʘʩʦʚ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʪʢʘʟʦʚ, ‗Ͻρπ, 

1/ʯʘʩ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

‘Ͻρπ, 1/ʯʘʩ 

ɿʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ɼʚʠʛʘʪʝʣʴ 0,0002 4255 0,043 ɺʝʡʙʫʣʣʘ 

ʊʦʧʣʠʚʥʘʷ 0,592 210 0,142 ʇʫʘʩʩʦʥʦʚʩʢʦʝ 

ʊʦʨʤʦʟʥʘʷ 0,537 249 0,142 ʇʫʘʩʩʦʥʦʚʩʢʦʝ 

ʂʇʇ 0,0006 2935 0,05 ɺʝʡʙʫʣʣʘ 

ʊʨʘʥʩʤʠʩʩʠʷ 0,777 101 0,147 ʅʦʨʤʘʣʴʥʦʝ 

ʈʫʣʝʚʘʷ 0,475 298 0,125 ʇʫʘʩʩʦʥʦʚʩʢʦʝ 

ʇʦʜʚʝʩʢʘ 0,506 272 0,166 ʅʦʨʤʘʣʴʥʦʝ 

 

ɼʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩʣʫʯʘʡʥʳʭ ʟʘʢʦʥʦʚ ʚ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʨʘʙʦʪʳ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʷʭ ʇʝʪʨʠ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʣʦʞʝʥʥʳʝ 

ʩʝʪʠ ʇʝʪʨʠ ʜʣʷ ʙʣʦʢʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ, ʘ ʪʘʢʞʝ ʙʣʦʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ. ɺ ʙʣʦʢʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ ʠʤʠʪʠʨʫʶʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʟʘʢʦʥʳ ʦʪʢʘʟʦʚ ʜʣʷ ʘʛʨʝʛʘʪʦʚ ʚʥʫʪʨʝʥʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʠʣʷ: 

ʪʦʨʤʦʟʥʦʡ, ʪʦʧʣʠʚʥʦʡ, ʜʚʠʛʘʪʝʣʴ, ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ, ʪʨʘʥʩʤʠʩʩʠʠ ʠ ʪ.ʜ. ɹʣʦʢ 

ʨʝʤʦʥʪʘ ʩʚʷʟʘʥ ʩ ʙʣʦʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ ʧʨʠ ʧʦʤʦʱʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʝʭʦʜʦʚ. ʊʘʢ ʢʘʢ ʦʪ ʪʠʧʘ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʦʜʩʠʩʪʝʤʳ ʚ 

ʙʣʦʢʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʘ ʟʘʚʠʩʠʪ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ/ʨʝʤʦʥʪʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʘʛʨʝʛʘʪʘ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʠʤʠʪʘʮʠʶ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ: 
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1) ʬʘʢʪʦʨʳ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠ ʁ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʠʭ 

ʥʘʟʥʘʯʝʥʠʝ; 

2) ʬʘʢʪʦʨʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ: ʨʝʞʠʤʳ ʦʪʢʘʟʘ 

ʘʚʪʦʤʦʙʠʣʷ, ʣʦʛʠʢʘ ʦʪʢʘʟʘ ʈɸ ʠ ʧʝʨʝʭʦʜʳ ʝʛʦ ʩʦʩʪʦʷʥʠʡ: ʛʦʜʝʥ ʠʣʠ 

ʥʝʛʦʜʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʧʝʨʘʮʠʡ; 

3) ʬʘʢʪʦʨʳ ʧʦʜʩʠʩʪʝʤ ʠ ʘʛʨʝʛʘʪʦʚ: ʣʦʛʠʢʘ ʦʪʢʘʟʘ ʧʦʜʩʠʩʪʝʤ, ʩ 

ʫʢʘʟʘʥʥʳʤʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʦʪʢʘʟʘʤʠ ʘʛʨʝʛʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʢʘʟʦʚ ʘʛʨʝʛʘʪʦʚ; 

4) ʬʘʢʪʦʨʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʩ ʫʯʝʪʦʤ ʧʦʣʠʪʠʢ 

ʊʆʠʈ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʠʭ ʧʨʦʚʝʜʝʥʠʷ. 

ʄʦʜʝʣʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʨʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʚʢʣʶʯʘʶʱʘʷ ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ, ʤʦʞʝʪ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʘʥʘʣʠʟʘ 

ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʷʝʤʦʡ ʩʪʨʘʪʝʛʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʧʘʨʢʘ ʘʚʪʦʤʦʙʠʣʝʡ. ʄʦʜʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʩʯʝʪʘ 

ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ: 

- ʧʦʢʘʟʘʪʝʣʴ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʯʘʩʪʦʪʘ ʧʨʝʨʳʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

- ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʨʝʤʦʥʪʘ (ʦʮʝʥʢʘ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ ʜʦ ʩʦʩʪʦʷʥʠʷ çʛʦʜʝʥ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠè); 

- ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʤʝʞʜʫ ʦʪʢʘʟʘʤʠ (ʦʮʝʥʢʘ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʦʪʢʘʟʘʤʠ ʘʚʪʦʤʦʙʠʣʝʡ). 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʫʣʷ ʊʆʠʈ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 3.8). 
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ʈʠʩʫʥʦʢ 3.8 ï ʄʦʜʫʣʴ ʠʤʠʪʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ɺ ʤʦʜʫʣʝ ʠʤʠʪʘʮʠʠ ʊʆʠʈ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʦʟʠʮʠʠ: 

1) ʧʦʟʠʮʠʷ AV ï ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʛʦʪʦʚʳʭ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ;  

2) ʧʦʟʠʮʠʠ RV ï ʤʥʦʞʝʩʪʚʦ ʨʝʟʝʨʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ; 

3) ʧʦʟʠʮʠʷ Check ï ʤʘʨʢʝʨʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʪʨʝʙʫʶʱʠʭ ʦʙʱʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʧʝʨʝʜ ʜʦʧʫʩʢʦʤ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

4) ʧʦʟʠʮʠʷ Deep Check ï ʤʘʨʢʝʨʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʪʨʝʙʫʶʱʠʭ ʫʛʣʫʙʣʝʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʧʝʨʝʜ ʜʦʧʫʩʢʦʤ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

5) CanV ï ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ. 

ʆʧʝʨʘʮʠʠ ʚ ʤʦʜʫʣʝ ʊʆʠʈ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚʳʧʦʣʥʷʶʪʩʷ 

ʥʘ ʧʝʨʝʭʦʜʘʭ ʤʦʜʝʣʠ Ὓρ ï Ὓρπ, ʩʦʜʝʨʞʘʥʠʝ ʠʭ ʜʝʡʩʪʚʠʡ ʧʨʠʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 3.6. 
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ʊʘʙʣʠʮʘ 3.6 ï ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʝʨʝʭʦʜʦʚ ʚ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʊʆʠʈ 

ʇʝʨʝʭʦʜʳ ɿʥʘʯʝʥʠʝ ʠ ʩʦʙʳʪʠʷ 

Ὓρ ɽʞʝʜʥʝʚʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

Ὓς ʆʙʱʘʷ ʜʠʘʛʥʦʩʪʠʢʘ (Check) 

Ὓσ ɼʝʪʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ (Deep Check) 

Ὓτ ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

Ὓυ ʊʝʢʫʱʠʡ ʨʝʤʦʥʪ 

Ὓφ ʂʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ 

Ὓχ 
ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʩʣʝ ʊʆ ʠʣʠ ʨʝʤʦʥʪʘ ʠ 

ʧʝʨʝʚʦʜ ʤʘʨʢʝʨʘ ʈɸ ʚ ʧʦʟʠʮʠʶ RV ʨʝʟʝʨʚʘ 

Ὓψ ʇʝʨʝʚʦʜ ʤʘʨʢʝʨʘ ʈɸ ʚ ʘʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ AV 

Ὓω 
ʇʝʨʝʭʦʜ ʢ ʩʪʨʘʪʝʛʠʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ (ʩʥʷʪʠʝ ʟʘʧʯʘʩʪʝʡ ʩ 

ʠʩʧʨʘʚʥʦʛʦ ʈɸ) 

Ὓρπ 
ɻʝʥʝʨʘʮʠʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʚʠʜʘ çʦʪʢʘʟè ʠʣʠ 

çʩʪʘʨʝʥʠʝ ʵʣʝʤʝʥʪʘè 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʊʆʠʈ ʥʘ ʩʝʪʠ ʇʝʪʨʠ ʚʩʝ ʧʝʨʝʭʦʜʳ ʢʨʦʤʝ Ὓχ, 

Ὓψ, Ὓρπ ʷʚʣʷʶʪʩʷ ʧʦʜʩʪʘʥʦʚʦʯʥʳʤʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʘʣʠʟʫʶʪʩʷ 

ʬʨʘʛʤʝʥʪʘʤʠ ʪʘʢʞʝ ʚ ʚʠʜʝ ʩʝʪʝʡ ʇʝʪʨʠ. ʉʨʘʙʘʪʳʚʘʥʠʷ ʧʝʨʝʭʦʜʘ Ὓρπ 

ʧʨʦʠʩʭʦʜʷʪ ʩʣʫʯʘʡʥʦ, ʠʤʠʪʠʨʫʷ ʧʫʘʩʩʦʥʦʚʩʢʠʡ ʧʦʪʦʢ ʦʪʢʘʟʦʚ ʘʛʨʝʛʘʪʦʚ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ w. 

3.6 ʇʨʠʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʧʘʨʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʋʜʘʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʪʨʘʪʝʛʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʠʤʝʥʫʝʤʦʡ çʢʘʥʥʠʙʘʣʠʟʘʮʠʷè [96]. ʉʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʝʥʠʶ, ʢʘʥʥʠʙʘʣʠʟʘʮʠʷ ̫ʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʁ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʫʜʘʣʝʥʠʝ ʠʩʧʨʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ 
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ʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʟʘʤʝʥʳ ʚʳʰʝʜʰʠʭ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʦʚ ʥʘ ʜʨʫʛʠʭ, ʢʦʛʜʘ 

ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ ʥʝʜʦʩʪʫʧʥʳ. ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʘʷ 

ʩʪʨʘʪʝʛʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʧʣʘʪʬʦʨʤʳ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʜʦ ʩʦʩʪʦʷʥʠʷ, 

ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʟʘʜʘʯ, ʢʦʛʜʘ ʧʘʨʢ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʥʝ 

ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʧʨʦʩ ʥʘ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ [138]. ʀʟʥʘʯʘʣʴʥʦ ʜʘʥʥʘʷ 

ʩʪʨʘʪʝʛʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʘʚʠʘʮʠʦʥʥʦʡ ʚʦʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʧʘʨʢʝ 

ʩʘʤʦʣʝʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʩʷ ʦʜʠʥ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʡ 

ʩʘʤʦʣʝʪ, ʢʦʪʦʨʳʡ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʜʘʞʝ ʝʩʣʠ 

ʥʘʭʦʜʠʣʩʷ ʚ ʧʦʣʥʦʩʪʴʶ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. ɿʘʪʝʤ, ʧʦ ʠʩʪʝʯʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ, ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʦʤʫ ʩʘʤʦʣʝʪʫ 

ʚʦʟʚʨʘʱʘʣʩʷ ʩʪʘʪʫʩ ʣʝʪʥʦʛʦ, ʝʛʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ, ʚʳʙʠʨʘʷ ʜʨʫʛʦʡ ʩʘʤʦʣʝʪ ʚ 

ʢʘʯʝʩʪʚʝ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʦʛʦ. ɺ ʩʪʘʪʴʝ [86] ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ ʥʘ ʫʨʦʚʥʝ ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʠʩʪʨʝʙʣʝʥʠʶ ʩʘʤʦʣʝʪʦʚ ɺɺʉ 

ʉʐɸ. ʄʦʜʝʣʴ ʧʦʢʘʟʳʚʘʣʘ ʫʤʝʥʴʰʝʥʠʝ ʩʪʝʧʝʥʠ ʧʦʣʝʟʥʦʩʪʠ ʩʘʤʦʣʝʪʘ-

ʢʘʥʥʠʙʘʣʠʩʪʘ ʧʦ ʚʨʝʤʝʥʠ ʝʛʦ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʟʝʤʣʝ, ʥʝ ʫʯʠʪʳʚʘʷ ʜʦʩʪʫʧʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʨʝʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʨʢʘ ʩʘʤʦʣʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʨʘʪʝʛʠʝʡ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ, ʦʜʥʘʢʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝ ʙʳʣʦ. ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʢʘʥʥʠʙʘʣʠʟʤʘ ʘʚʪʦʨʳ Sheng ʠ Prescott 

ʧʦʩʪʨʦʠʣʠ ʮʚʝʪʥʫʶ ʤʦʜʝʣʴ ʩʝʪʠ ʇʝʪʨʠ ʜʣʷ ʧʨʦʮʝʩʩʘ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ ʧʘʨʢʘ ʩ ʫʯʝʪʦʤ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʨʢʘ, 

ʚʢʣʶʯʘʷ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ, ʨʝʤʦʥʪ, ʣʦʛʠʢʫ ʦʪʢʘʟʘ ʧʣʘʪʬʦʨʤʳ ʠ ʦʨʛʘʥʠʟʘʮʠʶ 

ʦʯʝʨʝʜʝʡ ʧʣʘʪʬʦʨʤ ʧʝʨʝʜ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ [138]. 

ʆʜʥʘʢʦ, ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʜʝʣʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʨʦʮʝʩʩ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʧʘʨʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʣʠʪʠʢʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ 
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ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʞʝʣʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ 

ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʘʥʥʠʙʘʣʠʟʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʘʚʪʦʧʘʨʢʘ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʣʦʚʠʷʤʠ ʜʝʬʠʮʠʪʘ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʩʨʦʢʦʚ ʠʭ ʧʦʩʪʘʚʢʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʜʣʷ ʩʠʩʪʝʤʳ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʩ ʇɸʆ 

çʂɸʄɸɿè [74], ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʙʘʟʝ ʩʝʪʝʡ ʇʝʪʨʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ 

ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ.  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʚʨʝʤʝʥʥʳʝ 

ʨʘʩʢʨʘʰʝʥʥʳʝ ʩʝʪʠ ʇʝʪʨʠ STCPN [109], ʪʘʢ ʢʘʢ ʪʘʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʝʪʝʡ 

ʧʦʟʚʦʣʷʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʟʘʢʦʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʙʳʪʠʡ ʠ 

ʦʧʠʩʳʚʘʪʴ ʟʘʜʝʨʞʢʠ ʧʦ ʚʨʝʤʝʥʠ ʚ ʩʝʪʠ. ʄʦʜʝʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʝʡ ʇʝʪʨʠ ʠʤʝʝʪ 

ʠʝʨʘʨʭʠʯʝʩʢʫ  ʁʩʪʨʫʢʪʫʨʫ. ɺ ʪʘʢʦʡ ʩʝʪʠ ʥʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʧʦʜʩʪʘʥʦʚʦʯʥʳʝ ʧʝʨʝʭʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʪʝʤ ʟʘʤʝʥʷʪʴ ʠʭ ʚʣʦʞʝʥʥʳʤʠ 

ʩʝʪʷʤʠ ʇʝʪʨʠ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ 

çʩʚʝʨʭʫ ʚʥʠʟè. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.9 [14]. 
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ʈʠʩʫʥʦʢ 3.9 ï ʉʪʨʫʢʪʫʨʘ ʤʦʜʫʣʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ 

ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ 

ɼʣʷ ʜʘʥʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʝʪʠ ʧʦʜʩʪʘʥʦʚʦʯʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʚʝʨʭʥʝʤʫ ʫʨʦʚʥʶ, ʷʚʣʷʶʪʩʷ ʙʣʦʢʠ: çʄʦʜʫʣʴ ʟʘʜʘʯè, 

MS ï ʤʦʙʠʣʴʥʳʡ ʩʝʨʚʠʩ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʠ CV ï ʤʦʜʫʣʴ 

ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɺ ʙʣʦʢ çʄʦʜʫʣʴ ʟʘʜʘʯè ʚʭʦʜʠʪ ʠʤʠʪʘʮʠʷ 

ʜʚʠʞʝʥʠ ̫ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʤʘʨʰʨʫʪʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ.  

ʄʦʜʫʣʴ MS ʤʦʜʝʣʠʨʫʝʪ ʧʨʦʮʝʩʩ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʘʨʰʨʫʪʝ ʠʣʠ ʚʙʣʠʟʠ 

ʝʛʦ. ʄʦʜʫʣʴ CV ʦʧʠʩʳʚʘʝʪ ʜʝʡʩʪʚʠʷ ʧʦ ʩʥʷʪʠʶ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʚ ʤʦʙʠʣʴʥʳʡ ʩʝʨʚʠʩ MS.  

ʆʧʠʩʘʥʠʝ ʧʦʟʠʮʠʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʈʊʉ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.7. 

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʘʪʝʛʠʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠ ʧʝʨʝʚʦʜ ʝʛʦ ʚ ʩʦʩʪʦʷʥʠʝ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ, ʜʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝʭʦʜʘ 

Tr. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʣʠʯʠʷ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʦʛʦ 
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ʘʚʪʦʤʦʙʠʣʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʦʙʨʘʪʥʳʡ ʧʝʨʝʭʦʜ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ (ʧʝʨʝʭʦʜ Tc). 

ʊʘʙʣʠʮʘ 3.7 ï ʇʦʟʠʮʠʠ ʩʝʪʠ ʇʝʪʨʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ʇʦʟʠʮʠʷ ɿʥʘʯʝʥʠʝ ʧʦʟʠʮʠʠ 

AV ʄʥʦʞʝʩʪʚʦ ʈɸ ʚ ʩʦʩʪʦʷʥʠʠ çɸʢʪʠʚʥʳʡè, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ 

MV ɸʚʪʦʤʦʙʠʣʠ ʚ ʩʦʩʪʦʷʥʠʠ çʆʙʩʣʫʞʠʚʘʝʤʳʡè, ʢʦʪʦʨʳʝ 

ʚʳʚʝʜʝʥʳ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

Prq ɿʘʧʨʦʩ ʜʣʷ ʟʘʧʘʩʥʦʡ ʯʘʩʪʠ ʦʪ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʦʛʦ ʈɸ 

Ps ɻʦʪʦʚʥʦʩʪʴ ʟʘʧʘʩʥʦʡ ʯʘʩʪʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʈɸ, 

ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ çʦʙʩʣʫʞʠʚʘʝʤʳʡè 

ὖρ ɻʦʪʦʚʥʦʩʪʴ ʈɸ ʜʣʷ ʧʝʨʝʚʦʜʘ ʚ ʤʦʜʫʣʴ 

ʢʘʥʠʙʘʣʠʟʠʨʫʝʤʳʭ ʘʚʪʦʤʦʙʠʣʝʡ CV 

ὖς ɻʦʪʦʚʥʦʩʪʴ ʈɸ ʜʣʷ ʧʝʨʝʚʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ CV ʚ 

ʩʦʩʪʦʷʥʠʝ çɸʢʪʠʚʥʳʡè  

 

ʆʧʠʩʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩ ʧʦʤʦʱʴʶ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʦʨʪʝʞ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʞʜʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʨʘʩʢʨʘʰʝʥʥʫ  ʁ ʩʝʪɹ ʇʝʪʨʠ. ʂʘʞʜʦʤʫ ʈɸ, ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʚ ʧʦʟʠʮʠʷʭ ʩʝʪʠ ʇʝʪʨʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʮʚʝʪ ʤʘʨʢʝʨʦʚ. 

ɺ ʪʘʙʣʠʮʝ 3.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʥʘʙʦʨʘ ʮʚʝʪʦʚ ʉ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ. 
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ʊʘʙʣʠʮʘ 3.8 ï ʅʘʙʦʨ ʮʚʝʪʦʚ ʨʘʩʢʨʘʰʝʥʥʦʡ ʩʝʪʠ ʇʝʪʨʠ ʤʦʜʝʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʈʊʉ 

ʄʥʦʞʝʩʪʚʦ 

ʮʚʝʪʦʚ 

ʇʝʨʝʤʝʥʥʳʝ 

ʮʚʝʪʦʚ 

ɿʥʘʯʝʥʠʝ 

N n ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ  

Mark mk ʄʘʨʢʘ ʈɸ, {ʂɸʄɸɿ, ʄɸɿ, ɺʦʣʴʚʦ} 

Model md ʄʦʜʠʬʠʢʘʮʠʷ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ ʈɸ 

Mil ml ʇʨʦʙʝʛ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʢʤ 

RL rl  ɿʥʘʯʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʈɸ, ʯʘʩ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʦʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʤʦʜʝʣʠ ʩʦʩʪʘʚʥʳʤ ʮʚʝʪʦʤ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 3.8: 

ὅ ὔȟὓὥὶὯȟὓέὨὩὰȟὓὭὰȟὙὒ . 

ɼʫʛʘʤ ʧʦʟʠʮʠʡ ʘʢʪʠʚʥʳʭ ʈɸ AV ʠ ʈɸ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ, 

MV ʥʘʟʥʘʯʘʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ ʧʝʨʝʭʦʜʘ u: 

ό ὲȟάὯȟάὨȟάὰȟὶὰ. 

ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʇʝʪʨʠ çʄʦʜʫʣʴ ʟʘʜʘʯè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.10. 

 ʅʘ ʤʦʜʝʣʠ çʄʦʜʫʣʴ ʟʘʜʘʯè ʜʚʠʞʝʥʠʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʤʘʨʰʨʫʪʫ ʢ ʪʦʯʢʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʷ ʚ ʧʝʨʝʭʦʜʝ Ὕσ ʠʤʠʪʠʨʫʝʪ ʧʝʨʝʭʦʜ Ὕρ. ʀʤʠʪʘʮʠʶ 

ʚʦʟʚʨʘʱʝʥʠʷ ʧʦ ʤʘʨʰʨʫʪʫ ʢ ʤʝʩʪʫ ʧʘʨʢʦʚʢʠ ʚʳʧʦʣʥʷʝʪ ʧʝʨʝʭʦʜ Ὕυ. 
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ʈʠʩʫʥʦʢ 3.10 ï ʄʦʜʝʣʴ ʥʘ ʨʘʩʢʨʘʰʝʥʥʦʡ ʩʝʪʠ ʇʝʪʨʠ çʄʦʜʫʣʴ ʟʘʜʘʯè 

ʄʘʥʝʚʨʠʨʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʝʨʝʭʦʜʳ Ὕς ʠ Ὕτ. ʇʦʚʪʦʨʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ i ʨʘʟ (ʵʪʦ ʦʪʨʘʞʝʥʦ 

ʧʨʠ ʧʦʤʦʱʠ ʧʦʟʠʮʠʠ ὖσ ʠ ʧʝʨʝʭʦʜʘ Ὕφ). ʂʘʞʜʦʤʫ ʧʝʨʝʭʦʜʫ ʚʦ ʚʨʝʤʝʥʥʦʡ 

ʨʘʩʢʨʘʰʝʥʥʦʡ ʩʝʪʠ ʇʝʪʨʠ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ, 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʦʟʥʘʯʝʥ rʟʥʘʯʝʥʠʷʤʠ †,é,† ʄʘʨʢʝʨʳ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʘʙʦʪʳ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʧʦʟʠʮʠʷʭ ὖὪ,é,ὖὪ. 

ʄʦʜʝʣʴ çʄʦʜʫʣʴ ʠʤʠʪʘʮʠʠ ʦʪʢʘʟʦʚè ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʜʩʪʘʥʦʚʦʯʥʳʤ ʠ 

ʩʪʨʦʠʣʩʷ ʥʘ ʙʘʟʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʩʝʪʠ ʇʝʪʨʠ ʧʨʠ ʧʦʤʦʱʠ ʩʨʝʜʩʪʚ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ CPN Tools ʜʣʷ ʟʘʜʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʟʘʢʦʥʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʢʘʟʦʚ ʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʤ ʘʚʪʦʤʦʙʠʣʝ. ɺ ʩʣʫʯʘʝ ʦʪʢʘʟʘ 

ʢʦʤʧʦʥʝʥʪʘ ʈɸ ʤʘʨʢʝʨ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʟʠʮʠʠ ὖὪ ʧʝʨʝʜʘʝʪʩʷ ʚ 

ʧʦʟʠʮʠʶ MV ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʅʘ ʨʠʩʫʥʢʝ 3.10 ʧʨʠʩʫʪʩʪʚʠʝ 

ʤʘʨʢʝʨʘ ʚ ʧʦʟʠʮʠʠ ὖὪ ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʠʟʦʰʝʜʰʠʡ ʦʪʢʘʟ ʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʤ 

ʘʚʪʦʤʦʙʠʣʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʚ ʧʝʨʝʭʦʜʝ Ὕσ. 

ʅʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ 

ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ:  
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1) ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʭ ʈɸ ʧʨʠ ʟʘʜʘʥʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʘʢʪʠʚʥʳʭ ʈɸ; 

2) ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʢʪʠʚʥʳʭ ʈɸ ʚ ʤʦʜʫʣʝ MS; 

3) ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʈɸ ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ; 

4) ʩʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʢʘʥʥʠʙʘʣʠʟʘʮʠʝʡ 

ʠ ʙʝʟ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ; 

5) ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʡ ʟʘʛʨʫʟʢʠ KW ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ [108]. 

ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʡ ʟʘʛʨʫʟʢʠ KW ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ. 

ὑ ȟὮ ρȟȣȟὐȟ                                  (3.9) 

ʛʜʝ Ὕ ï ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ j-ʛʦ ʈɸ ʚ ʩʦʩʪʦʷʥʠʠ çɸʢʪʠʚʥʳʡè, Ὕ  ï ʦʙʱʝʝ 

ʚʨʝʤʷ ʨʘʙʦʪʳ Ὦ -ʛʦ ʈɸ, ὐ ï ʢʦʣʠʯʝʩʪʚʦ ʈɸ. 

ʇʨʠʤʝʨ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.11, ʛʜʝ ʧʦʢʘʟʘʥ 

ʛʨʘʬʠʢ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ ʜʘʥʥʳʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʪʦʨʳʡ 

ʦʪʨʘʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪ ɹ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʡ ʟʘʛʨʫʟʢʠ ʦʪ ʚʨʝʤʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʘʪʝʛʠʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ. ɼʣʷ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʜʘʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʈɸ ʨʘʚʥʦ 10, ʯʠʩʣʦ 

ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʭ ʈɸ ʨʘʚʥʦ 3, ʚʨʝʤʷ Ὕ  ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʈɸ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ ï ʦʪ 4 ʜʦ 12 ʯʘʩʦʚ, ʚʨʝʤʷ Ὕ  ʤʝʞʜʫ 

ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʈɸ ï ʦʪ 100 ʜʦ 400 ʯʘʩʦʚ. ɿʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ 

ʟʘʛʨʫʟʢʠ ὑ  ʢʫʟʦʚʦʚ ʘʚʪʦʤʦʙʠʣʝʡ ʨʘʚʝʥ 75%. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ 

ʧʨʦʚʦʜʠʣʩ ̫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʢʦʥʘ ɺʝʡʙʫʣʣʘ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʦʙʳʪʠʡ 

ʦʪʢʘʟʦʚ ʈɸ. ʇʨʠʥʷʚ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʧʦʣʝʟʥʦʡ ʟʘʛʨʫʟʢʠ, ʨʘʚʥʳʡ 75%, 

ʬʦʨʤʠʨʫʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʞʠʤʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ. 
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ʈʠʩʫʥʦʢ 3.11 ï ɻʨʘʬʠʢ ʢʦʵʬʬʠʮʠʝʥʪʘ KW ʧʦʣʝʟʥʦʡ ʟʘʛʨʫʟʢʠ ʈɸ ʜʣʷ 3 

ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʝʚ: 1 ï Ὕ = 4 ʯʘʩʘ; 2 ï Ὕ = 8 ʯʘʩʦʚ; 3 ï Ὕ = 12 ʯʘʩʦʚ 

ɺʳʚʦʜʳ 

1. ʉʠʩʪʝʤʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʦʧʠʩʳʚʘʝʪ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʊʉ ʧʨʠ ʚʠʨʪʫʘʣʴʥʦʤ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʇʨʠʤʝʥʝʥʠʝ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʝʡ ʇʝʪʨʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʚ ʧʨʦʮʝʩʩ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ, ʚʢʣʶʯʘʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʟʘʢʦʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ ʚ 

ʘʛʨʝʛʘʪʘʭ ʠ ʧʦʜʩʠʩʪʝʤʘʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ ʧʨʦʮʝʩʩ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʚʪʦʧʘʨʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʧʦʩʪʨʦʝʥʘ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʘ ʙʘʟʝ ʩʝʪʝʡ ʇʝʪʨʠ. ʄʦʜʝʣʴ ʠʤʝʝʪ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʫʶ ʛʠʙʢʫʶ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʜʝʪʘʣʠʟʘʮʠʠ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʢʘʞʜʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʝʜʠʥʠʮʫ ʚ ʦʙʱʝʡ 

ʩʠʩʪʝʤʝ.  
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3. ɺʳʷʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʜʩʠʩʪʝʤʘʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʠ ʨʘʩʩʯʠʪʘʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ 

ʧʦʤʦɦʠ ʤʝʪʦʜʠʢʠ çɼʝʨʝʚʘ ʦʪʢʘʟʦʚè ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʠʤʠʪʘʮʠʦʥʥʳʝ ʨʘʩʢʨʘʰʝʥʥʳʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʝʪʠ ʇʝʪʨʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʪʝʛʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʉʜʝʣʘʥʳ 

ʚʳʚʦʜʳ ʦ ʢʦʵʬʬʠʮʠʝʥʪʝ ʩʜʚʠʛʘ ʩʨʦʢʦʚ ʟʘʚʝʨʰʝʥʠʷ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʘʜʘʯ, ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʪʨʝʙʫʝʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʝʟʝʨʚʥʳʭ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʊʆʠʈ. 

4. ʈʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʩʪʨʘʪʝʛʠʠ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ ʜʣʷ 

ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʮʝʜʫʨ ʊʆʠʈ. ʇʨʦʚʝʜʝʥ ʠʤʠʪʘʮʠʦʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʦʪʨʘʞʘʶʱʠʡ ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʛʨʫʟʢʠ ʘʚʪʦʤʦʙʠʣʷ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʘʪʝʛʠʠ 

ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ. 
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4 ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʀʉʊɽʄʅʓʍ 

ʄʆɼɽʃɽʁ ʇʈʀ ʋʇʈɸɺʃɽʅʀʀ ʇɸʈʂʆʄ ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʓʍ 

ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ  ɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄ ʇʈʆʎɽʉʉɽ  

4.1 ʆʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʩʠʩʪʝʤʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʨʘʩʣʷʭ ʩ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤʠ ʠ 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ 

ʨʘʙʦʪ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʦʪʨʘʩʣʝʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩ,r ʛʦʨʥʦ-ʜʦʙʳʚʘʶʱʘʷ ʠ ʥʝʬʪʷʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʦʝʥʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ.  

ɺ ʮʝʣʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʠʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤʥʳʝ ʤʦʜʝʣʠ ʥʦʩʷʪ ʦʙʱʠʡ 

ʭʘʨʘʢʪʝʨ. ʇʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʨʝʰʘʷ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ, ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʪʘʢ ʠ 

ʧʨʦʮʝʩʩʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚ ʨʘʤʢʘʭ 

ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʩʩʠʠ ʥʘ 2014-2020 ʛʦʜʳè ʧʦ ʪʝʤʝ ʅʀʈ çʈʘʟʨʘʙʦʪʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʩʝʤʝʡʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ 

ʂɸʄɸɿ ʩ ʘʚʪʦʥʦʤʥʳʤ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʨʝʞʠʤʦʤ ʫʧʨʘʚʣʝʥʠʷè. ʇʦʣʫʯʝʥʥʳʝ 

ʚ ʨʘʤʢʘʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ ʥʘ 
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ʙʘʟʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʷʭ ʇʝʪʨʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʨʦʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʙʘʟʝ ʩʝʤʝʡʩʪʚʘ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ.  

4.2 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʚʦʜʠʣʦʩʴ 

ʜʣʷ ʧʘʨʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʧʦ ʧʦʛʨʫʟʢʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ 

ʚʳʛʨʫʟʢʝ ʟʝʨʥʘ ʚ ʟʝʨʥʦʭʨʘʥʠʣʠʱʝ.  

4.2.1 ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʢʘ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʅʘ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʨʝʰʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ 

ʟʘʜʘʯʠ ʥʘʟʥʘʯʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʦʩʥʦʚʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ (2.4) ʠ ʦʛʨʘʥʠʯʝʥʠʡ (2.5)ï(2.11) ʜʣʷ 

ʦʜʥʦʛʦ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʧʳʪʘʥʠ ̫ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ [142]. 

ɿʘʜʘʯʘ ʨʝʰʘʣʘʩʴ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ:  

ʘ) ʯʠʩʣʦ ʧʦʣʝʡ =̠5;  

ʙ) ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʙʘʡʥʦʚ I=5;  

ʚ) ʢʦʣʠʯʝʩʪʚʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ N=15. 

ʉʦʛʣʘʩʥʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.1, ʛʜʝ 

ʧʦʢʘʟʘʥʳ 

- ʧʘʨʢ ʙʝʩʧʠʣʦʪʥʳʭ ʢʦʤʙʘʡʥʦʚ Ὗ όρȟȢȢȢȟό ; 

- ʧʘʨʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʰʘʩʩʠ ʂɸʄɸɿ 

ὃ  ὥȟȢȢȢȟὥ ; 

- ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʡ ʜʣʷ ʩʙʦʨʘ ʟʝʨʥʘ ὖ ὴȟȢȢȢȟὴ}; 
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- ʤʥʦʞʝʩʪʚʦ ʤʘʨʰʨʫʪʦʚ ʤʝʞʜʫ ʟʝʨʥʦʭʨʘʥʠʣʠʱʝʤ ʠ 

ʧʦʣʷʤʠ ὒȟȢȢȢȟὒ . 

 

 

ʈʠʩʫʥʦʢ 4.1 ï ʉʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʣʷ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: Ὓ ï ʧʣʦʱʘʜʴ ʧʦʣʷ k,  

ὡ  ï ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ ʧʦʣʝ k, ὒ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʣʷ k ʜʦ 

ʟʝʨʥʦʭʨʘʥʠʣʠʱʘ 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʘʨʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ A, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʦʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

1) ʤʥʦʞʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ὃ , ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʚʳʧʦʣʥʷʶʪ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʦʣʷʭ; 

2) ʤʥʦʞʝʩʪʚʦ ʨʝʟʝʨʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ὃ , ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʧʨʦʮʝʜʫʨʳ 

ʨʝʤʦʥʪʘ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʤʦʥʪʘ, ʥʘʭʦʜʷʩʴ ʚ ʨʝʞʠʤʝ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; 

3) ʤʥʦʞʝʩʪʚʦ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʭ ʘʚʪʦʤʦʙʠʣʠ ὃ , ʢʦʪʦʨʳʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʥʷʪʠʷ ʩ ʥʠʭ ʨʘʙʦʯʠʭ ʘʛʨʝʛʘʪʦʚ ʠ ʫʟʣʦʚ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʘʢʪʠʚʥʳʝ ʘʚʪʦʤʦʙʠʣʠ. 
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ɼʣʷ ʧʘʨʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʘʚʪʦʤʦʙʠʣʝʡ 

ʂɸʄɸɿ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ: 

ὃ ὃ ᷾ὃ ᷾ὃȟὃ ᷊ὃ  ɲ                                 (4.1) 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʥʘʟʥʘʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʙʝʩʧʠʣʦʪʥʳʭ 

ʢʦʤʙʘʡʥʦʚ ʥʘ ʧʦʣʷ ʥʝ ʨʝʰʘʝʪʩʷ, ʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʩʣʦʚʠʝ, ʯʪʦ ʥʘ ʦʜʥʦ ʧʦʣʝ ʜʣʷ 

ʫʙʦʨʢʠ ʟʝʨʥʘ ʥʘʟʥʘʯʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʥʢʨʝʪʥʳʡ ʢʦʤʙʘʡʥ. ʅʦ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʠʩʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʥʘʟʥʘʯʝʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʧʝʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʠʤʦʡ ʠ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʥʘʟʥʘʯʝʥʠʷ ʢʦʤʙʘʡʥʦʚ 

ʜʣʷ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʥʘ ʧʦʣʷʭ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʟʘʜʘʯʠ ʥʘʟʥʘʯʝʥʠʷ ʚʚʦʜʷʪʩʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʘʨʘʤʝʪʨʦʚ: 

1) Ὓ ï ʧʣʦʱʘʜʴ ʧʦʣʷ Ὧ, ʛʘ; 

2) ὡ  ï ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ ʧʦʣʝ Ὧ, ʮ/ʛʘ; 

3) ὖὪ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʙʘʡʥʘ i, ʥʘʟʥʘʯʝʥʥʦʛʦ ʥʘ ʧʦʣʝ Ὧ, ʪ/ʯʘʩ, 

ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʥʘ ʧʦʣʝ Ὧ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʢʦʤʙʘʡʥʘ ʠ hʠʨʠʥ rʞʘʪʢʠ; 

4) Ὕ ï ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʫʙʦʨʢʠ ʧʦʣʷ Ὧ , ʯʘʩ; 

5) ὒ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʣʷ Ὧ ʜʦ ʟʝʨʥʦʭʨʘʥʠʣʠʱʘ, ʢʤ; 

6) ὺ  ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ n ʧʨʠ 

ʧʝʨʝʜʚʠʞʝʥʠʠ ʧʦ ʤʘʨʰʨʫʪʫ çʇʦʣʝ Ὧ ï ɿʝʨʥʦʭʨʘʥʠʣʠʱʝè, ʢʤ/ʯʘʩ; 

7) ὠ ï ʦʙʲʝʤ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ ὲ, ʤ3; 

8) ὠ  ï ʦʙʲʝʤ ʙʫʥʢʝʨʘ ʢʦʤʙʘʡʥʘ Ὥ, ʤ3; 

9) ‍ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʦʙʲʝʤʘ ʟʝʨʥʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʨʪʘ ʚ 

ʪʦʥʥʳ, ʪ/ʤ3; 

10) ὄ  ï ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʛʦʪʦʚʳʭ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʜʦʩʪʫʧʥʳʭ 

ʢ ʥʘʟʥʘʯʝʥʠʶ ʥʘ ʧʦʣʷ, ʧʨʠ ʵʪʦʤ ὄ ȿὃȿ ȿὃȿ ȿὃȿ, ʛʜʝ ὃ ï 

ʤʥʦʞʝʩʪʚʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ὃ  ʠ ὃ  ï ʤʥʦʞʝʩʪʚʘ 

ʨʝʟʝʨʚʥʳʭ ʠ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʦʚ ʫʙʦʨʢʠ ʟʝʨʥʘ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʢʦʤʙʘʡʥʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʫʙʦʨʢʫ ʟʝʨʥʘ ʠ ʛʨʫʟʦʚʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ. 

1. ʄʘʩʩʘ ʟʝʨʥʘ, ʚʳʨʘʱʝʥʥʘ ̫ ʥʘ ʧʦʣʝ Ὧ ʧʣʦʱʘʜʴ  ʁ Ὓ ʩ ʫʯʝʪʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦʧʫʩʪʠʤʳʭ ʧʦʪʝʨʴ ‏ ʧʨʠ ʫʙʦʨʢʝ, ʪ:  

ὓ ρ Ὓύ‏ ρπȢϳ                                             (4.2) 

2. ʄʘʩʩʘ ʟʝʨʥʘ ʥʘ ʧʦʣʝ k, ʢʦʪʦʨʫʶ ʫʙʠʨʘʝʪ ʢʦʤʙʘʡʥ Ὥ ʟʘ ʚʨʝʤʷ, ʪ 

ὓ Ὕ ὖὪ ὝȢ                                          (4.3) 

3. ɺʨʝʤʷ Ὕ , ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʦʣʥʦʡ ʫʙʦʨʢʠ ʢʦʤʙʘʡʥʦʤ i ʧʦʣʷ 

k, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

Ὕ ρ Ὓύ‏ ρπὖὪȢϳ                                          (4.4) 

4. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʜʚʠʞʝʥʠʷ ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ n ʢ 

ʢʦʤʙʘʡʥʫ Ὥ ʥʘ ʧʦʣʝ Ὧ ʟʘ ʧʝʨʠʦʜ Ὕ 

   – ὝȾςὒȾὺ  Ὕ ȟ                                       (4.5) 

ʛʜʝ Ὕ ï ʚʨʝʤʷ ʚʳʛʨʫʟʢʠ ʟʝʨʥʘ ʚ ʟʝʨʥʦʭʨʘʥʠʣʠʱʝ, ʘ ςὒȾὺ  ï ʚʨʝʤʷ 

ʮʠʢʣʘ ʥʘ ʤʘʨʰʨʫʪʝ ʚʠʜʘ çɿʘʛʨʫʟʢʘ ʥʘ ʧʦʣʝ ï ɺʳʛʨʫʟʢʘ ʚ 

ʟʝʨʥʦʭʨʘʥʠʣʠʱʝ ï ɺʦʟʚʨʘʪ ʥʘ ʧʦʣʝè ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ὲ ʜʣʷ ʧʦʣʷ Ὧ. 

5. ʄʘʩʩʘ ʟʝʨʥʘ, ʚʳʚʦʟʠʤʦʛʦ ʟʘ ʧʝʨʠʦʜ Ὕ ʦʜʥʠʤ ʘʚʪʦʤʦʙʠʣʝʤ ὲ ʩ 

ʧʦʣʷ Ὧ 

ὓ ‍– ὠȢ                                                        (4.6) 

ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʤʠʥʠʤʠʟʘʮʠʠ 

ʩʪʦʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʩʠʩʪʝʤʝ. 

ɹʫʣʝʚʘ ̫ʧʝʨʝʤʝʥʥʘʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

ὼ
ρȟ̆ ̒̌̉ ̅̌ ̠̜̠̃̐̏̌̎̆̎̉ ̜̑́̂̏̓ ̎  ́̐̏̌̆ Ὧ 
 ̘̜̎́̈̎́̆̎ Ὥ ̋̏̍̂́̊̎ ̉ ὲ ̝́̃̓̏̍̏̂̉̌ȟ

πȟ  ̃̐̑̏̓̉̃̎̏̍ ̘̒̌̔́̆Ȣ
 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʟʘʜʘʯʘ ʥʘʟʥʘʯʝʥʠʷ ʢʦʤʙʘʡʥʦʚ ʨʝʰʝʥʘ ʠ ʧʦʣʫʯʝʥʘ 

ʬʫʥʢʮʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ Ὥ ῸὯ, ʪʦ ʝʩʪʴ ʥʘ ʦʜʥʦ ʧʦʣʝ Ὧ ʥʘʟʥʘʯʘʝʪʩʷ ʪʦʣʴʢʦ 
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ʦʜʠʥ ʢʦʤʙʘʡʥ. ɼʘʣʝʝ ʨʝʰʘʝʤ ʟʘʜʘʯʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ 

ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʢʦʤʙʘʡʥʘʤʠ ʥʘ ʧʦʣʷʭ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ C ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʫɦ  ʁ

ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʙʦʪ ʥʘ ʟʘʜʘʥʥʦʤ ʤʥʦʞʝʩʪʚʝ ʧʦʣʝʡ: 

˞ άὭὲВ В ὧ ὼ ȟ                                         (4.7) 

ʛʜʝ ὧ ς–ὒ ὧ ή•   ï ʩʫʤʤʘʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʘʚʪʦʥʦʤʥʳʤ ʘʚʪʦʤʦʙʠʣʝʤ ὲ ʥʘ ʧʦʣʝ ὴ, ὧ ï 

ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʊʆ, ʨʫʙ/ʢʤ, •  ï ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʘʚʪʦʤʦʙʠʣʝʤ ὲ, ʣ/ʢʤ, 

 ή ï ʩʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ, ʨʫʙ/ʣ. 

ɼʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ. 

1. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ: ʥʘʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ an ʚʦʟʤʦʞʥʦ ʥʘ ʦʜʥʦ ʠ ʪʦʣʴʢʦ ʦʜʥʦ ʧʦʣʝ pk 

В ὼ ρȟὲ ρȟὔȢ                                                   (4.8) 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ: ʥʘʟʥʘʯʝʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʥʦ ʧʦʣʝ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʚʦʟʤʦʞʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʥʘʟʥʘʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʘʚʪʦʤʦʙʠʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʟʝʨʚʝ ʠʣʠ ʚ 

ʨʝʞʠʤʝ ʢʘʥʥʠʙʘʣʠʟʠʨʫʝʤʦʛʦ) 

В ὼ ρȟὲ ρȟὔȢ                                                  (4.9) 

2. ʅʘʟʥʘʯʝʥʠʝ ʥʘ ʢʘʞʜʦʝ ʧʦʣʝ pk ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ 

В ὼ ρȟὯ ρȟ̠Ȣ                                                 (4.10) 

3. ʅʘʟʥʘʯʝʥʠʝ ʥʘ ʚʩʝ ʧʦʣʷ ʥʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʘʚʪʦʤʦʙʠʣʝʡ ὄ 

В В ὼ ὄȢ                                                   (4.11) 

4. ʄʘʩʩʘ ʟʝʨʥʘ, ʚʳʛʨʫʞʘʝʤʦʛʦ ʢʦʤʙʘʡʥʦʤ Ὥ ʠʟ ʙʫʥʢʝʨʘ ʚ ʘʚʪʦʤʦʙʠʣʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʦʣʝ Ὧ ʟʘ ʧʝʨʠʦʜ Ὕ, ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʴʰʝ ʩʫʤʤʘʨʥʦʡ 

ʤʘʩʩʳ, ʢʦʪʦʨʫʶ ʤʦʛʫʪ ʚʳʚʝʟʪʠ ʵʪʠ ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ 

В – ‍ὠ ὠ ὼ πȟὯ ρȟὑ ȟὭ ῸὯȟ                       (4.12) 
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ʛʜʝ Ὸ  ï ʬʫʥʢʮʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʦʤʝʨʘ ʥʘʟʥʘʯʝʥʥʦʛʦ ʢʦʤʙʘʡʥʘ Ὥ 

ʟʘʜʘʥʥʦʤʫ ʧʦʣʶ Ὧ, –  ï ʯʠʩʣʦ ʮʠʢʣʦʚ ʧʦʝʟʜʦʢ, ʚʳʧʦʣʥʷʝʤʳʭ ʢʘʞʜʳʤ 

ʘʚʪʦʤʦʙʠʣʝʤ ʟʘ ʚʨʝʤʷ Ὕ. 

5. Mʘʩʩʘ ʟʝʨʥʘ, ʢʦʪʦʨʫʶ ʤʦʛʫʪ ʚʳʚʝʟʪʠ ʘʚʪʦʤʦʙʠʣʠ ʩ ʧʦʣʷ Ὧ ʟʘ ʧʝʨʠʦʜ 

Ὕ, ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ ʤʘʩʩʳ  ʟʝʨʥʘ, ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʢʦʤʙʘʡʥʦʤ Ὥ 

ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ 

В – ὠὼ ρȟὯ ρȟὑȟὭ ῸὯȢ                      (4.13) 

6. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʟʝʨʥʘ, ʢʦʪʦʨʫʶ ʤʦʛʫʪ ʧʝʨʝʚʝʟʪʠ ʟʘ ʚʨʝʤʷ ʊk 

ʥʘʟʥʘʯʝʥʥʳʝ ʥʘ ʧʦʣʝ Ὧ ʘʚʪʦʤʦʙʠʣʠ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʤʘʩʩʫ 

ʫʙʨʘʥʥʦʛʦ ʟʝʨʥʘ ʙʦʣʝʝ, ʯʝʤ ʚ ‌ ʨʘʟ, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ‌ ʧʦʢʘʟʳʚʘʝʪ 

ʩʪʝʧʝʥʴ ʩʫʤʤʘʨʥʦʡ ʥʝʜʦʛʨʫʞʝʥʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ: 

В – ὠὼ ‌ȟ‌ ρȟὯ ρȟὑȢ                    (4.14) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʩ ʪʨʝʙʫʝʤʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ (4.8)ï(4.14) ʧʦʣʫʯʘʝʤ ʙʫʣʝʚʫ ʤʘʪʨʠʮʫ ὢ ʥʘʟʥʘʯʝʥʠʡ 

ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ 

ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʳʤ ʛʨʘʬʠʢʦʤ Ὃ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʘʚʪʦʧʘʨʢʘ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʪʠʧʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʙʘʡʥʦʚ ʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʠʤʝʶʪʩʷ ʜʚʘ 

ʪʠʧʘ ʢʦʤʙʘʡʥʦʚ ʠ ʪʨʠ ʪʠʧʘ ʘʚʪʦʤʦʙʠʣʝʡ. ʊʠʧ ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʤʙʘʡʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.1 [67, 89]. 
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ʊʘʙʣʠʮʘ 4.1 ï ʂʦʤʙʘʡʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʫʙʦʨʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʧʦʣʷʭ 

ʊʠʧ ʄʘʨʢʘ 
ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ὖὪ, ʪ/ʯʘʩ 

ʆʙʲʝʤ 

ʙʫʥʢʝʨʘ, 

ὠ, ʤ3 

ʂʦʣ-ʚʦ 

ʀʅʂ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʥʦʤʝʨ ʢʦʤʙʘʡʥʘ 

1 
TORUM 

785 
20 12,3 2 1,2 

2 

CLAAS 

LEXION 

580 

16 10,5 3 3,4,5 

 

ɺ ʪʘʙʣʠʮʝ 4.2 ʧʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʦʤʙʘʡʥʦʚ ʧʦ ʜʘʥʥʳʤ ʧʦʣʷʤ.  

ʊʘʙʣʠʮʘ 4.2 ï ʇʘʨʘʤʝʪʨʳ ʧʦʣʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʩ 

ʫʢʘʟʘʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʦʤʝʨʘ ʧʨʠʚʷʟʘʥʥʦʛʦ ʢʦʤʙʘʡʥʘ 

ˉ ʧʦʣʷ, 

Ὧ 

ʇʣʦʱʘʜʴ

Ὓ, ʛʘ 

ʋʨʦʞʘʡʥʦʩʪʴ 

ύ, ʮ/ʛʘ 

ɼʣʠʥʘ 

ʤʘʨʰʨʫʪʘ 

ὒ, ʢʤ 

ʄʘʩʩʘ 

ʫʙʠʨʘʝʤʦʛʦ 

ʟʝʨʥʘ ὓ, ʪ 

ɺʨʝʤʷ 

ʫʙʦʨʢʠ 

Ὕ, ʯ 

ʀʅʂ 

1 122 22 12,5 263 16,5 3 

2 250 19,2 5 470 29,4 4 

3 360 25,4 8,8 900 45 1 

4 480 16,8 10,4 790 39,5 2 

5 320 21,3 6,8 668 42,3 5 

 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʥʠʤʘʝʪʩʷ ʫʩʣʦʚʠʝ, 

ʯʪʦ ʥʘ ʦʜʥʦʤ ʧʦʣʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ʢʦʤʙʘʡʥʦʤ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ ʤʘʩʩʳ ʫʙʠʨʘʝʤʦʛʦ ʟʝʨʥʘ ʠ ʪʨʝʙʫʝʤʦʛʦ ʚʨʝʤʝʥʠ ʫʙʦʨʢʠ 

ʧʨʠʥʠʤʘʝʤ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ ʦʙʲʝʤʘ ʟʝʨʥʘ ʚ ʪʦʥʥʳ ‍ = 0,77 

ʪ/ʤ3 ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦʧʫʩʪʠʤʳʭ ʧʦʪʝʨʴ 2% = ‏. ɺʨʝʤʷ ʫʙʦʨʢʠ ʧʦʣʷ 
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ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʞʝ ʚʨʝʤʷ ʚʳʛʨʫʟʢʠ ʠʟ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ 

ʟʝʨʥʦʭʨʘʥʠʣʠʱʝ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ Ὕ = 0,5 ʯʘʩʘ.  

ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʛʨʫʟʦʚʳʭ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʥʘ 

ʧʦʣʷ:  

1) ʂɸʄɸɿ ʤʘʨʢʠ 6520-49 ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʥʦʤʝʨʘʤʠ ʘʚʪʦʤʦʙʠʣʝʡ 

{1;2;3;4;5}; 

2) ʂɸʄɸɿ ʤʘʨʢʠ 65115-42 ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʥʦʤʝʨʘʤʠ 

ʘʚʪʦʤʦʙʠʣʝʡ {6;7;8;9,10};  

3) ʂɸʄɸɿ ʤʘʨʢʠ 65111-48 ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʥʦʤʝʨʘʤʠ 

ʘʚʪʦʤʦʙʠʣʝʡ {10;11;12;13;14;15}.  

ɺ ʪʘʙʣʠʮʝ 4.3 ʧʨʠʚʝʜʝʥʳ ʧʘʨʘʤʝʪʨʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʰʘʩʩʠ ʂɸʄɸɿ. 

ʊʘʙʣʠʮʘ 4.3 ï ʇʘʨʘʤʝʪʨʳ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 

ʄʦʜʝʣʴ 

ʀʅ, 

ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʡ ʥʦʤʝʨ 

ʆʙʲʝʤ 

ʢʫʟʦʚʘ 

ὠȟ   ʤ3 

ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ 

ὺ, 

ʢʤ/ʯʘʩ 

ʈʘʩʭʦʜ 

ʪʦʧʣʠʚʘ, 

ʣ/ʢʤ 

ʋʜʝʣʴʥʘʷ 

ʩʪʦʠʤʦʩʪʴ 

ʊʆ, 

ʨʫʙ/ʢʤ 

ʂɸʄɸɿ 6520 1;2;3;4;5 20 27 0,29 8,1 

ʂɸʄɸɿ 65115 6;7;8;9;10 10 30 0,26 6,9 

ʂɸʄɸɿ 65111 11;12;13;14;15 8,2 30 0,25 5,7 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʤʝʨʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʷ, ʥʘ ʢʦʪʦʨʦʝ ʥʘʟʥʘʯʘʝʪʩʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ 

ʧʦʝʟʜʦʢ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʝʛʦ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ ʠ ʦʙʱʘʷ ʩʫʤʤʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ 

ʪʘʙʣʠʮʝ 4.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ὅ  (ʨʫʙ.) 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʈɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʧʦʣʝ.  
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ʊʘʙʣʠʮʘ 4.3 ï ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʥʦʤʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʣʷʭ, (ʨʫʙ) 

ʄʦʜʝʣʴ 

ʇʦʣʝ 

ὴ 

ʇʦʣʝ 

ὴ 

ʇʦʣʝ 

ὴ 

ʇʦʣʝ 

ὴ 

ʇʦʣʝ 

ὴ 

– ὅ  – ὅ  – ὅ  – ὅ  – ὅ  

ʂɸʄɸɿ 

6520 
11 5895 33 7075 31 14716 31 13824 24 13970 

ʂɸʄɸɿ 

65115 
12 5658 35 6601 33 13609 33 12945 27 13850 

ʂɸʄɸɿ 

65111 
12 5160 35 6020 33 12411 33 11806 27 12630 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ Lpsolve 5.5 [119] 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʚʫʭʤʝʨʥʦʡ ʤʘʪʨʠʮ r ʟʥʘʯʝʥʠʡ ʠʩʢʦʤʳʭ 

ʙʫʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ὼ  ʚ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ὼ . ʇʨʠ Ὧ=5 ʠ ὲ=15 ʧʦʣʫʯʠʤ 

ʦʜʥʦʤʝʨʥʳʡ ʚʝʢʪʦʨ ʠʩʢʦʤʳʭ ʧʝʨʝʤʝʥʥʳʭ (ὼ, ὼ,  ... , ὼ ). ʊʦʛʜʘ ʮʝʣʝʚʘʷ 

ʬʫʥʢʮʠʷ ʟʘʜʘʯʠ ʥʘʟʥʘʯʝʥʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

˞ άὭὲВ ὅὼȟ                                              (4.15) 

ʛʜʝ ὅ ï ʩʫʤʤʘʨʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʜʣʷ Ὦïʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʜʣʷ (4.8)ï(4.14) ʪʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʢ ʦʜʥʦʤʝʨʥʦʡ ʬʦʨʤʝ 

ʜʣʷ ʟʘʧʠʩʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ Lpsolve 5.5. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʠʤʝʝʪ 75 ʥʝʠʟʚʝʩʪʥʳʭ ʙʫʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ 35 

ʦʛʨʘʥʠʯʝʥʠʡ. ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʜʦʛʨʫʞʝʥʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ‌ = 1,2. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʜʦʛʨʫʞʝʥʥʦʩʪʠ ‌ ʜʦ 1,19 ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ (4.6), 

ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʥʘ, ʫʙʠʨʘʝʤʦʛʦ ʢʦʤʙʘʡʥʘʤʠ, 

ʥʘʜ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʥʘ, ʚʳʚʦʟʠʤʦʤ ʘʚʪʦʤʦʙʠʣʝʤ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ‌ ʜʦ 1,4 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ 70% ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʫʟʦʚʘ, 
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ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʈɸ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ Lpsolve 5.5 

ʧʦʣʫʯʘʝʤ ʚʝʢʪʦʨ ὢ ὼȟ ὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ  

ʙʫʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʨʘʚʥʳʭ ʝʜʠʥʠʮʝ. ɼʣʷ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʤʠʥʠʤʫʤ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ 136 015 ʨʫʙ. ʈʝʟʫʣʴʪʘʪʳ 

ʨʝʰʝʥʠ ̫ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.5.  

ʊʘʙʣʠʮʘ 4.5 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ 

ʧʦʣʷʤ 

ʅʦʤʝʨ 

ʧʦʣʷ 
ʂʦʤʙʘʡʥʳ 

ɸʚʪʦʤʦʙʠʣʠ 

ʉmin=135015 ʨʫʙ 

ὼ ὼ  
ʅʦʤʝʨ 

ʘʚʪʦʤʦʙʠʣʷ 
ʄʦʜʝʣʴ 

1 
CLAAS 

LEXION 580 

ὼ ὼȟ 3 ʂɸʄɸɿ 6520 

ὼ  ὼȟ  12 ʂɸʄɸɿ 65111 

2 
CLAAS 

LEXION 580 
ὼ  ὼȟ  14 ʂɸʄɸɿ 65111 

3 TORUM 785 

ὼ  ὼȟ 1 ʂɸʄɸɿ 6520 

ὼ  ὼȟ 6 ʂɸʄɸɿ 65115 

ὼ  ὼȟ  11 ʂɸʄɸɿ 65111 

4 TORUM 785 

ὼ  ὼȟ 2 ʂɸʄɸɿ 6520 

ὼ  ὼȟ 9 ʂɸʄɸɿ 65115 

ὼ  ὼȟ  15 ʂɸʄɸɿ 65111 

5 
CLAAS 

LEXION 580 

ὼ  ὼȟ 7 ʂɸʄɸɿ 65115 

ὼ  ὼȟ 8 ʂɸʄɸɿ 65115 

ὼ  ὼȟ  13 ʂɸʄɸɿ 65111 
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ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʦʤʫ ʨʝʰʝʥʠʶ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʩʙʦʨʫ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʙʫʜʫʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ 12 

ʘʚʪʦʤʦʙʠʣʝʡ ʠʟ 15. ʆʩʪʘʚʰʠʝʩʷ 3 ʘʚʪʦʤʦʙʠʣʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ: 

1) ʥʘʧʨʘʚʣʝʥʠʝ ʚʩʝʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʨʝʟʝʨʚ. 

2) ʯʘʩʪʴ ʘʚʪʦʤʦʙʠʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʘʥʥʠʙʘʣʠʟʘʮʠʠ, ʘ ʜʨʫʛʘʷ 

ʯʘʩʪʴ ï ʚ ʨʝʟʝʨʚ. 

ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʘʢʪʠʢʝ ʥʘʟʥʘʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 

ʧʦʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʝʟ ʫʯʝʪʘ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʭ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʩʪʨʫʢʪʫʨʳ ʜʦʨʦʞʥʦʡ ʩʝʪʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʜʘʯ 

ʥʘʟʥʘʯʝʥʠʷ ʚʝʜʝʪʩʷ ʧʦ ʤʝʨʝ ʥʘʣʠʯʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʘʚʪʦʧʘʨʢʝ ʚ 

ʨʫʯʥʦʤ ʨʝʞʠʤʝ.  

ɺ ʪʘʙʣʠʮʝ 4.6 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʪʘʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʧʦʣʷʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʙʦʨʢʠ ʟʝʨʥʘ, 

ʢʦʪʦʨʦʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ 2021 ʛʦʜʫ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ 

ʜʠʩʩʝʨʪʘʮʠʠ ʤʝʪʦʜʠʢʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʫʙʦʨʢʫ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʧʨʠ 

ʥʘʟʥʘʯʝʥʠʠ ʥʘ ʟʘʜʘʯʠ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ 11% 

ʤʝʥʴʰʝ ʟʘʪʨʘʪ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ 

ʂɸʄɸɿ ʚ 2021 ʛʦʜʫ, ʢʦʛʜʘ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʣʠʩʴ ʙʝʟ ʫʯʝʪʘ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʠʭ ʧʨʦʩʪʦʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. 
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ʊʘʙʣʠʮʘ 4.6 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʧʦʣʷʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʚ 

2021 ʛʦʜʫ 

ʅʦʤʝʨ ʧʦʣʷ ʂʦʤʙʘʡʥʳ 

ɸʚʪʦʤʦʙʠʣʠ 

ʉmin=151742 ʨʫʙ 

ʅʦʤʝʨ 

ʘʚʪʦʤʦʙʠʣʷ 
ʄʦʜʝʣʴ 

1 
CLAAS 

LEXION 580 

11 ʂɸʄɸɿ 65111 

6 ʂɸʄɸɿ 65115 

2 
CLAAS 

LEXION 580 

1 ʂɸʄɸɿ 6520 

7 ʂɸʄɸɿ 65115 

3 TORUM 785 

2 ʂɸʄɸɿ 6520 

3 ʂɸʄɸɿ 6520 

8 ʂɸʄɸɿ 65115 

4 TORUM 785 

4 ʂɸʄɸɿ 6520 

12 ʂɸʄɸɿ 65111 

13 ʂɸʄɸɿ 65111 

5 
CLAAS 

LEXION 580 

5 ʂɸʄɸɿ 6520 

9 ʂɸʄɸɿ 65115 

14 ʂɸʄɸɿ 65111 

ʈʝʟʝʨʚ: ʂɸʄɸɿ 65111, ʂɸʄɸɿ 65115 

 

ʇʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʘʚʪʦʧʘʨʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ 

ʨʘʙʦʪ ʠ ʚʳʧʦʣʥʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. ʆʜʥʘʢʦ, ʦʥʦ ʥʝ 

ʦʧʠʩʳʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʪʝʢʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʞʠʤʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈɸ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʥʝ ʦʪʨʘʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʷʭ ʥʘ ʩʝʪʷʭ ʇʝʪʨʠ, ʦʧʠʩʘʥʥʳʭ ʚ ʧʫʥʢʪʝ 4.2.2. 
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4.2.2 ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥ ʤʦʜʫʣʴ ARL ʚ ʩʦʩʪʘʚʝ ʦʙʱʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʜʣʷ ʘʥʘʣʠʟʘ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ʂɸʄɸɿ. ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʈɸ ʚ ʨʘʩʢʨʘʰʝʥʥʦʡ ʩʝʪʠ ʇʝʪʨʠ 

ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ ʮʚʝʪʦʚ ʧʦ ʚʳʨʘʞʝʥʠʶ (3.2). 

ɺʠʜ ʤʦʜʝʣʠ ARL ʚ ʧʨʦʛʨʘʤʤʝ CPN Tools ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4.2. 

 

 

ʈʠʩʫʥʦʢ 4.2 ï ʄʦʜʫʣ ɹARL ʘʥʘʣʠʟʘʪʦʨʘ ʦʩʪʘʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʈʊʉ  

 

ʅʘ ʜʫʛʝ ʠʟ ʧʝʨʝʭʦʜʘ Ὕυ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʪʦʢ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ï 

ʦʪʢʘʟʦʚ ʧʦ ʧʫʘʩʩʦʥʦʚʩʢʦʤʫ ʟʘʢʦʥʫ ʩ ʟʘʜʘʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ʅʘ ʜʫʛʝ ʠʟ 

ʧʝʨʝʭʦʜʘ Ὕτ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʪʦʢ ʩʣʫʯʘʡʥʳʭ ʟʘʧʨʦʩʦʚ ʥʘ ʊʆ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ 

ʪʘʢʞʝ ʧʦ ʧʫʘʩʩʦʥʦʚʩʢʦʤʫ ʟʘʢʦʥʫ. ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, 
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ʧʨʦʚʦʜʠʤʦʤ ʥʘ ʤʦʜʫʣʝ ARL, ʚ ʧʦʟʠʮʠʷʭ Ὗὓ ʠ ὟὊ ʧʦʷʚʣʷʶʪʩʷ ʤʘʨʢʝʨʳ,  

ʧʦʢʘʟʳʚʘʶʱʠʝ ʧʝʨʝʚʦʜ ʈɸ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʣʠ ʨʝʤʦʥʪ 

ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʦʤʧʣʝʢʩʝ ʩʠʩʪʝʤʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʪʨʝʭ 

ʩʮʝʥʘʨʠʝʚ: 

1) ʩʮʝʥʘʨʠʡ 1 ï ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ɹʊʉ; 

2) ʩʮʝʥʘʨʠʡ 2 ï ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ (ʯʘʩʪʴ 

ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠʤʝʝʪ ʧʦʚʨʝʞʜʝʥʠʷ, ʦʩʘʜʢʠ); 

3) ʩʮʝʥʘʨʠʡ 3 ï ʩʣʦʞʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʦʨʦʛ 

ʠʤʝʝʪ ʧʦʚʨʝʞʜʝʥʠʷ, ʧʣʦʭʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ). 

ʇʘʨʢ ʙʝʩʧʠʣʦʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʙʝʩʧʠʣʦʪʥʳʭ 

ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ ʤʦʜʝʣʠ TORUM 785 ʩ ʦʙʲʝʤʦʤ ʙʫʥʢʝʨʘ 12 000 ʣ 

ʠ ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʰʘʩʩʠ ʂɸʄɸɿ 65119 ʩ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ ʦʪ 

10 000 ʣ ʜʦ 18 000 ʣ. 

ɸʥʘʣʠʟ ʥʘʜʝʞʥʦʩʪʠ ʙʝʩʧʠʣʦʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚʳʧʦʣʥʷʣʩʷ 

ʧʫʪʝʤ ʠʤʠʪʘʮʠʠ ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ ʚ ʘʛʨʝʛʘʪʘʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ. ʇʨʦʛʨʘʤʤʘ CPN Tools ʧʦʟʚʦʣʷʝʪ 

ʟʘʜʘʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʟʘʢʦʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ: ʥʦʨʤʘʣʴʥʦʝ, 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ, ɺʝʡʙʫʣʣʘ, ʛʘʤʤʘ-ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʜʨ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʢʘʞʜʦʛʦ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ὃ 

ʦʧʨʝʜʝʣʷʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Ὁ: 

Ὁ
В

В
ρππϷȟὯᶰὍȟ                                 (4.15) 

ʛʜʝ ὸ ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʧʦ ʫʙʦʨʢʝ ʟʝʨʥʘ ᾀ, ὸ  ï ʚʨʝʤʷ ʨʘʙʦʪʳ 

ὃ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ᾀ, ʠ Ὅ ï ʠʥʜʝʢʩʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣ ʥʘʟʥʘʯʝʥ ὃ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʘʭ 4.3 ʠ 4.4 ʧʦʢʘʟʘʥ r ʛʨʘʬʠʢʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Ὁ ʠ Ὁ  ʜʣʷ ʜʚʫʭ ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥ rʚ ʨʝʟʫʣʴʪʘʪʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʩʝʪʠ 

ʇʝʪʨʠ.  
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ʇʨʠ ʵʪʦʤ ʚ ʮʝʣʦʤ ʥʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʠʩʩʣʝʜʦʚʘʣʩʷ ʧʘʨʢ ʠʟ 30 ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ ʠ 15 ʙʝʩʧʠʣʦʪʥʳʭ 

ʟʝʨʥʦʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ TORUM. 

 
ʈʠʩʫʥʦʢ 4.3 ï ɻʨʘʬʠʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Ὁ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ὃ 

 

ʈʠʩʫʥʦʢ 4.4 ï ɻʨʘʬʠʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Ὁ ʜʣʷ ʘʚʪʦʤʦʙʠʣʷ ὃ  
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ʋʩʪʘʥʦʚʠʤ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʨʘʚʥʳʡ 75% (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʥʘ ʨʠʩ. 4.3 ʠ 4.4). ʊʦʛʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ Ὕ  ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠ ʛʨʘʥʠʮʳ ʦʩʪʘʚʰʝʛʦʩʷ ʚʨʝʤʝʥʠ Ὕ  ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺʳʧʦʣʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʦʜʝʣʷʭ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʙʝʩʧʠʣʦʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʧʨʦʮʝʩʩʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʨʘʩʢʨʘʰʝʥʥʦʡ ʩʝʪʠ ʇʝʪʨʠ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʮʚʝʪʦʚ ʚ 

ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘʭ ʠʟʤʝʥʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʷʝʤʳʤʠ ʦʧʝʨʘʮʠʷʤʠ 

ʠ ʩʦʙʳʪʠʷʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ɸʥʘʣʠʟʠʨʫʷ 

ʧʘʨʘʤʝʪʨʳ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚ ʩʝʪʠ ʇʝʪʨʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʜʝʞʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ: ʥʘʨʘʙʦʪʢʫ ʥʘ ʦʪʢʘʟ, ʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ, 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʢʘʟʦʚ ʠ ʪ.ʜ. 

 

4.3 ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

4.3.1 ʇʨʦʝʢʪ ʧʦ ʩʦʟʜʘʥʠʶ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʩʠʩʪʝʤʥʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ 

ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʅʀʈ ʚ ʧʨʦʝʢʪʝ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ çʈʘʟʨʘʙʦʪʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʩʝʤʝʡʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ 

ʩ ʘʚʪʦʥʦʤʥʳʤ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʨʝʞʠʤʦʤ ʫʧʨʘʚʣʝʥʠʷè. ɿʘʜʘʯʝʡ ʅʀʈ ʚ 

ʮʝʣʦʤ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʂɸʄɸɿ, ʚʢʣʶʯʘʷ ʦʙʩʣʫʞʠʚʘʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʚ ʨʘʤʢʘʭ ʅʀʈ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
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ʩʠʩʪʝʤʳ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ ʠ ʚʳʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ. 

ɺʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʈʊʉ ʤʦʜʝʣʝʡ ʂɸʄɸɿ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʥʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʠʣʠ ʩʦʢʨʘʪʠʪʴ ʥʘ 15% 

ʧʣʘʥʦʚʳʡ ʩʨʦʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ.  

ʀʩʧʳʪʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʩʠʩʪʝʤʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʠʛʦʥʝ ʅʊʎ ʇɸʆ ʂɸʄɸɿ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʨʝʰʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʥʘʟʥʘʯʝʥʠʡ ʧʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʤʝʪʦʜʠʢʝ. ʊʘʢʞʝ ʚʳʧʦʣʥʷʣʦʩʴ ʠʤʠʪʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʈɸ ʜʣʷ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.   

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ. 

4.3.2 ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ 

1. ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ɸʆ çʇʄʂ-402è, ʛ. ʉʘʤʘʨʘ. ʂʦʤʧʘʥʠʷ çʇʄʂ-402è ï 

ʢʨʫʧʥʝʡʰʘʷ ʚ ɺʦʣʞʩʢʦʤ ʨʝʛʠʦʥʝ ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʧʨʦʢʣʘʜʢʝ 

ʣʠʥʠʡ ʩʚʷʟʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ, ʤʦʥʪʘʞʫ ʪʝʣʝʬʦʥʥʳʭ 

ʩʪʘʥʮʠʡ. ʂʦʤʧʘʥʠʷ çʇʄʂ-402è ʠʤʝʝʪ ʦʧʳʪ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʠ 

ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʣʠʥʝʡʥʳʭ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʩʚʷʟʠ, 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʛʘʟʦʩʥʘʙʞʝʥʠʷ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʤʝʩʪ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʭʥʠʢʠ ʧʨʠʚʦʜʠʣʘ ʢ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʠʤ 

ʟʘʪʨʘʪʘʤ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʊʆʠʈ. ʇʘʨʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ çʇʄʂ-402è 

ʚʢʣʶʯʘʝʪ ʢʘʢ ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʫʶ ʩʪʨʦʠʪʝʣʴʥʫʶ 

ʧʝʨʝʜʚʠʞʥʫʶ ʪʝʭʥʠʢʫ (ʪʘʙʣʠʮʘ 4.7). 
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ʊʘʙʣʠʮʘ 4.7 ï ʇʘʨʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ "ʇʄʂ-402" 

 ̄

ʧʧ 
ʊʠʧʳ ʠ ʤʦʜʝʣʠ ʪʝʭʥʠʢʠ ʂʦʣ-ʚʦ 

ɻʨʫʟʦʚʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

1 ɻɸɿ-33021 3 

2 ʋʨʘʣ-4320 3 

3 ʂʘʤɸɿ-4310 2 

4 ʂʘʤɸɿ-53212 1 

5 ʂʘʤɸɿ-5511 1 

6 ɿʀʃ-441510 1 

7 ʂʘʤɸɿ-5410 3 

8 VOLVO 1 

9 ʉʝʜʝʣʴʥʳʡ ʪʷʛʘʯ Freightliner FLB 2 

ʉʧʝʮʪʝʭʥʠʢʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ 

1 ɺʠʙʨʦʢʘʙʝʣʝʫʢʣʘʜʯʠʢ Delta 240-C 2 

2 ʌʫʨʛʦʥ ɿʀʃ-131 4 

3 ʌʫʨʛʦʥ ʋʨʘʣ-4320 3 

4 ʋʩʪʘʥʦʚʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʙʫʨʝʥʠʷ  ɻʅɹ 5 

5 ʉʘʤʦʧʦʛʨʫʟʯʠʢ Nissan Diesel 4 

6 ʉʘʤʦʧʦʛʨʫʟʯʠʢ ʋʨʘʣ-43201 5 

ɼʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ 

1 ɹʫʣʴʜʦʟʝʨ ɼɿ-171 2 

2 ʊʨʘʢʪʦʨ ʊ-170 8 

3 ʎʝʧʥʦʡ ʪʨʘʥʰʝʡʥʳʡ ʵʢʩʢʘʚʘʪʦʨ  ʄʊɿ-80 ʕʊʎ-165 7 

4 ʕʢʩʢʘʚʘʪʦʨ ʕʆ-2621 ʄʊɿ 15 

  

ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ 2023 ʛʦʜʫ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ: 

- ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ 

ʥʘʟʥʘʯʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʨʘʙʦʪʳ ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʦʤʫ ʛʨʘʬʠʢʫ ʠ ʩ ʫʯʝʪʦʤ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ; 

- ʮʠʬʨʦʚʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʘ ʩʝʪʷʭ ʇʝʪʨʠ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʩʦʢʨʘʱʝʥʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 

8% ʠ ʫʤʝʥʴʰʝʥʦ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʘʥʥʳʤʠ ʟʘ 2021 ï 2022 ʛʦʜʳ. 

 

2. ʄʝʪʦʜʠʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʘʢʞʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ɸʆ çʏʝʣʥʦ-ɺʝʨʰʠʥʩʢʠʡ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè, ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ.  

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʫʩʪʘʥʦʚʢʘ ʠ ʥʘʣʘʜʢʘ: 

- ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ; 

- ʟʘʧʘʩʥʳʭ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʯʘʩʪʝʡ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ; 

- ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʠʤʝʥʷʣʘʩʴ ʤʝʪʦʜʠʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʨʘʙʦʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʫʤʝʥʴʰʝʥʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 10%, ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʧʨʠ  ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ  ʩʥʠʞʝʥʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 12% 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʰʣʳʭ ʧʝʨʠʦʜʦʚ. 

 ɼʦʢʫʤʝʥʪʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʨʠʚʝʜʝʥʳ ʚ 

ʇʨʠʣʦʞʝʥʠʠ ɻ. 

ɺʳʚʦʜʳ 

1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ ʜʣʷ 

ʨʘʙʦʪʳ ʥʘ ʧʦʣʷʭ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʢʦʥʦʤʠʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 11% ʩʨʝʜʩʪʚ, ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʈʊʉ.  
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2. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʧʨʦʚʝʜʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ: 

ʘ) ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʈʊʉ ʥʘ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 12 %;  

ʙ) ʩʥʠʞʝʥʠʝ ʟʘʜʝʨʞʝʢ ʩʨʦʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʚ 

ʩʨʝʜʥʝʤ ʜʦ ʫʨʦʚʥʷ 6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 10% ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. 

3. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʠʟʫʯʘʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʫʯʠʪʳʚʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʊʉ. 

4. ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦʜʪʚʝʨʜʠʣʦ 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʜʝʣʝʡ ʠ 

ʚʳʚʦʜʦʚ. 
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ɿɸʂʃʖʏɽʅʀɽ 

ɺʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ.  

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʇʨʦʚʝʜʝʥ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ 

ʚʠʨʪʫʘʣʴʥʦʤ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʠʩʪʝʤ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʜʣʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ 

ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʯʝʪʦʤ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʨʝʤʦʥʪʘ.  

2. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʥʳʭ ʤʦʜʝʣʝʡ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤʥʳʭ ʤʦʜʝʣʝʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʨʘʙʦʪ, ʟʘʜʘʯʠ 

ʥʘʟʥʘʯʝʥʠʷ ʈʊʉ ʠ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

3. ʇʦʩʪʘʚʣʝʥʘ ʠ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʙʫʣʝʚʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʥʘʟʥʘʯʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈʊʉ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʦʙʝʩʧʝʯʠʣʦ ʩʥʠʞʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʥʘ 11% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʳʭ ʨʘʙʦʪ ʚ ʧʨʝʜʳʜʫʱʠʝ ʧʝʨʠʦʜʳ 

ʚʨʝʤʝʥʠ. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʘ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʩʢʨʘʰʝʥʥʳʭ ʩʝʪʷʭ ʇʝʪʨʠ ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ 

ʧʨʦʮʝʩʩʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʊʉ. ʄʦʜʝʣʴ ʦʙʣʘʜʘʝʪ ʛʠʙʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʧʦʩʪʨʦʝʥʘ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʠ 
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ʧʦʷʚʣʝʥʠʷ ʦʪʢʘʟʦʚ ʚ ʩʠʩʪʝʤʘʭ, ʘʛʨʝʛʘʪʘʭ ʠ ʫʟʣʘʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʥʦʟʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʣʦ 

ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʈʊʉ ʥʘ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 12%; ʩʥʠʞʝʥʠʝ ʟʘʜʝʨʞʝʢ ʩʨʦʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʚ 

ʩʨʝʜʥʝʤ ʜʦ ʫʨʦʚʥʷ 6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 10% ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. 

5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʟʚʦʣʠʣʦ ʫʤʝʥʴʰʠʪʴ ʩʨʦʢʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ 

ʧʨʦʝʢʪʘ ʄʠʥʦʙʨʥʘʫʢʠ çʈʘʟʨʘʙʦʪʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʩʝʤʝʡʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʂɸʄɸɿ 

ʩ ʘʚʪʦʥʦʤʥʳʤ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʨʝʞʠʤʦʤ ʫʧʨʘʚʣʝʥʠʷè ʧʦ ʌʎʇ 

çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʥʘ 2014ï2020 ʛʦʜʳè. 
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ʇʈʀʅʗʊʓɽ ʉʆʂʈɸʑɽʅʀʗ ʀ ʆɹʆɿʅɸʏɽʅʀʗ 

ɸɸ ï ʘʚʪʦʥʦʤʥʳʡ (ʙʝʩʧʠʣʦʪʥʳʡ) ʘʚʪʦʤʦʙʠʣʴ;  

ɹɼ ï ʙʘʟʘ ʜʘʥʥʳʭ; 

ʀʄ - ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ; 

ʀʀʄ ï ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ; 

ʀʊ ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

ʆʅ ï ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʥʘʟʥʘʯʝʥʠʡ; 

ʈʊʉ ï ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ; 

ʈɸ ï ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ; 

ʈʉʉɸ ï ʩʠʩʪʝʤʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ; 

ʉʇʇʈ ï ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

ʊʆ ʠ ʈ ï ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ;  

ʊʉ ï ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ; 

ʎɼ ï ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ; 

CPN ï Colored Petri Net ï ʨʘʩʢʨʘʰʝʥʥʳʝ ʩʝʪʠ ʇʝʪʨʠ; 

HPN ï Hierarchical Petri Net ï ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʝʪʠ ʇʝʪʨʠ; 

PN ï Petri Net ï ʩʝʪʠ ʇʝʪʨʠ; 

TCPN ï Timed Colored Petri Net ïʚʨʝʤʝʥʥʳʝ ʨʘʩʢʨʘʰʝʥʥʳʝ ʩʝʪʠ ʇʝʪʨʠ; 

SCPN ï Stochastic Colored Petri Net ï ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʨʘʩʢʨʘʰʝʥʥʳʝ ʩʝʪʠ 

ʇʝʪʨʠ. 
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ʇʈʀʃʆɾɽʅʀɽ ɸ 

ʇʆʂɸɿɸʊɽʃʀ ʅɸɼɽɾʅʆʉʊʀ ʆʉʅʆɺʅʓʍ ʇʆɼʉʀʉʊɽʄ 

ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʆɻʆ ɸɺʊʆʄʆɹʀʃʗ ʂɸʄɸɿ  

ʊʘʙʣʠʮʘ ʇɸ.1 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ 

EBS Wabco ʈɸ ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ 

 ̄ ʕʣʝʤʝʥʪ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ὖὸ ʥʘ 2500 ʯʘʩʦʚ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ 

‗Ͻρπ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʘʩ 

1 
ʉʦʣʝʥʦʠʜ ʤʦʜʫʣʷʪʦʨʘ 

ʧʝʨʝʜʥʝʡ ʦʩʠ 

ὖὸ πȟωυ 

‗ὸ ςτȟχϽρπ 
40 500 

2 ʊʦʨʤʦʟʥʦʡ ʙʘʨʘʙʘʥ 
ὖὸ πȟωρ 

‗ὸ  συȟψϽρπ 
27 900 

3 ʊʦʨʤʦʟʥʘʷ ʢʦʣʦʜʢʘ 
ὖὸ πȟωρ 

‗ὸ  σψȟχϽρπ 
25 800 

4 ʇʥʝʚʤʦʮʠʣʠʥʜʨ 
ὖὸ πȟωυ 

‗ὸ  ςτȟχϽρπ 
40 500 

5 ʂʣʘʧʘʥ ʪʦʨʤʦʟʥʦʛʦ ʢʨʘʥʘ 
ὖὸ πȟω7 

‗ὸ  ρπȟυϽρπ 
95 000 

6 ʂʣʘʧʘʥ ʨʝʩʠʚʝʨʘ 
ὖὸ πȟωτ 

‗ὸ  ςτȟρϽρπ 
41 500 

7 ʂʣʘʧʘʥ ʢʦʤʧʨʝʩʩʦʨʘ 
ὖὸ πȟωτ 

‗ὸ  ςσȟψϽρπ 
42 000 

8 ʐʝʩʪʝʨʥʷ ʢʦʤʧʨʝʩʩʦʨʘ 
ὖὸ πȟωφ 

‗ὸ  ρυȟχϽρπ 
63 750 

9 ʇʦʨʰʝʥʴ ʢʦʤʧʨʝʩʩʦʨʘ 
ὖὸ πȟωτ 

‗ὸ  ςσȟσϽρπ 
43 000 
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 ̄ ʕʣʝʤʝʥʪ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ὖὸ ʥʘ 2500 ʯʘʩʦʚ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ 

‗Ͻρπ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʘʩ 

10 ʋʩʢʦʨʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 
ὖὸ πȟωχ 

‗ὸ  ρρȟψϽρπ 
85 000 

11 
ʉʦʣʝʥʦʠʜ ʤʦʜʫʣʷʪʦʨʘ ʩʨʝʜʥʝʡ 

ʠ ʟʘʜʥʝʡ ʦʩʠ 

ὖὸ πȟωυ 

‗ὸ  ςρȟχϽρπ 
46 000 

 

ʊʘʙʣʠʮʘ ʇɸ.2 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʪʨʘʥʩʤʠʩʩʠʠ ʈɸ 

ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʜʦ ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ 

 ̄ ʕʣʝʤʝʥʪ ʪʨʘʥʩʤʠʩʩʠʠ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ὖὸ ʥʘ 2500 ʯʘʩʦʚ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʪʢʘʟʦʚ, 

‗Ͻρπ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʘʩ 

1 
ʇʦʜʰʠʧʥʠʢ ʧʝʨʚʠʯʥʦʛʦ ʚʘʣʘ 

ʨʘʟʜʘʪʦʯʥʦʡ ʢʦʨʦʙʢʠ 

ὖὸ πȟωχ 

‗ὸ ρτϽρπ 
71 200 

2 
ʐʝʩʪʝʨʥʷ ʧʝʨʚʠʯʥʦʛʦ ʚʘʣʘ 

ʨʘʟʜʘʪʦʯʥʦʡ ʢʦʨʦʙʢʠ 

ὖὸ πȟωφ 

‗ὸ  ρυȟχϽρπ 
63 750 

3 
ʇʦʜʰʠʧʥʠʢ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʚʘʣʘ ʨʘʟʜʘʪʦʯʥʦʡ ʢʦʨʦʙʢʠ 

ὖὸ πȟωχ4 

‗ὸ  ςτȟρϽρπ 
41 500 

4 
ʐʝʩʪʝʨʥʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʚʘʣʘ 

ʨʘʟʜʘʪʦʯʥʦʡ ʢʦʨʦʙʢʠ 

ὖὸ πȟωυ 

‗ὸ  ςςȟςϽρπ 
45 000 

5 
ʇʥʝʚʤʦʤʝʭʘʥʠʟʤ ʚʢʣʶʯʝʥʠʷ 

ʧʝʨʝʜʘʯ 

ὖὸ πȟωυ 

‗ὸ  ρφȟυϽρπ 
60 750 
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 ̄ ʕʣʝʤʝʥʪ ʪʨʘʥʩʤʠʩʩʠʠ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ὖὸ ʥʘ 2500 ʯʘʩʦʚ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʪʢʘʟʦʚ, 

‗Ͻρπ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʘʩ 

6 
ʄʝʭʘʥʠʟʤ ʧʨʠʚʦʜʘ ʧʝʨʝʜʥʝʛʦ 

ʤʦʩʪʘ 

ὖὸ πȟωχ 

‗ὸ  ρρȟχϽρπ 
85 000 

7 ʄʝʭʘʥʠʟʤ ʧʨʠʚʦʜʘ ʟʘʜʥʝʛʦ ʤʦʩʪʘ 
ὖὸ πȟωχ 

‗ὸ  ρρȟρϽρπ 
90 000 

10 ʂʨʘʥ ʚʢʣʶʯʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 
ὖὸ πȟωχ 

‗ὸ  ρρȟσϽρπ 
89 000 

11 ʐʝʩʪʝʨʥʷ ʛʣʘʚʥʦʡ ʧʝʨʝʜʘʯʠ 
ὖὸ πȟωυ 

‗ὸ  ςςȟυϽρπ 
44 500 

12 ʐʝʩʪʝʨʥʷ ʢʘʨʜʘʥʥʦʡ ʧʝʨʝʜʘʯʠ 
ὖὸ πȟωτ 

‗ὸ  ςτϽρπ  
41 500 

 

ʊʘʙʣʠʮʘ ʇɸ.3 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʧʦʜʚʝʩʢʠ ʈɸ 

ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʜʦ ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ 

 ̄ ʕʣʝʤʝʥʪ ʧʦʜʚʝʩʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ὖὸ ʥʘ 2500 ʯʘʩʦʚ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ, 

‗Ͻρπ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʘʩ 

1 ʍʦʤʫʪ ʧʝʨʝʜʥʝʡ ʨʝʩʩʦʨʳ 
ὖὸ πȟωτ 

‗ὸ ςσȢψϽρπ 
42 000 

2 
ʉʪʨʝʤʷʥʢʘ ʧʝʨʝʜʥʝʡ 

ʨʝʩʩʦʨʳ 

ὖὸ πȟωυ 

‗ὸ  ςςϽρπ 
45 500 
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 ̄ ʕʣʝʤʝʥʪ ʧʦʜʚʝʩʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ὖὸ ʥʘ 2500 ʯʘʩʦʚ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ, 

‗Ͻρπ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʘʩ 

3 ʇʝʨʝʜʥʷʷ ʨʝʩʩʦʨʘ ὖὸ πȟωχ 

‗ὸ  ρρȟψϽρπ 

85 000 

4 ʉʪʦʡʢʘ ʘʤʦʨʪʠʟʘʪʦʨʘ 
ὖὸ πȟωρ 

‗ὸ  σχȟτϽρπ 
26 700 

5 ɹʫʬʝʨ ʧʝʨʝʜʥʝʡ ʨʝʩʩʦʨʳ 
ὖὸ πȟωυ 

‗ὸ  ρωȟψϽρπ 
50 400 

6 ɿʘʜʥʷʷ ʨʝʩʩʦʨʘ 
ὖὸ πȟωχ 

‗ὸ  ρρȟφϽρπ 
86 000 

7 ɹʫʬʝʨ ʟʘʜʥʝʡ ʨʝʩʩʦʨʳ 
ὖὸ πȟωυ 

‗ὸ  ρωȟτϽρπ 
51 600 

8 
ʐʘʨʥʠʨ ʨʳʯʘʛʘ ʟʘʜʥʝʡ 

ʧʦʜʚʝʩʢʠ 

ὖὸ πȟωρ 

‗ὸ  σφȟςϽρπ 
27 600 

9 
ʐʘʨʥʠʨ ʪʷʛʠ ʟʘʜʥʝʡ 

ʧʦʜʚʝʩʢʠ 

ὖὸ πȟωρ 

‗ὸ  σχȟωϽρπ 
26 400 

10 ʍʦʤʫʪ ʟʘʜʥʝʡ ʨʝʩʩʦʨʳ 
ὖὸ πȟωτ 

‗ὸ  ςτȟρϽρπ 
41 500 

11 ʆʩʴ ʙʘʣʘʥʩʠʨʘ 
ὖὸ πȟωχ 

‗ὸ  ρπȟυϽρπ 
95 000 
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ʊʘʙʣʠʮʘ ʇɸ.4 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʨʫʣʝʚʦʡ ʩʠʩʪʝʤʳ 

Bosch ʈɸ ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ 

 ̄ ʕʣʝʤʝʥʪ ʨʫʣʝʚʦʡ ʩʠʩʪʝʤʳ 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ὖὸ ʥʘ 2500 

ʯʘʩʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʪʢʘʟʦʚ, ‗Ͻρπ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʘʩ 

1 ʐʝʩʪʝʨʥʷ ʥʘʩʦʩʘ ɻʋʈ 
ὖὸ πȟωυ 

‗ὸ ςρȟσϽρπ 
47 000 

2 ʇʦʜʰʠʧʥʠʢ ʥʘʩʦʩʘ ɻʋʈ 
ὖὸ πȟωρ 

‗ὸ  τρȟςϽρπ 
24 300 

3 ɺʘʣ ʨʫʣʝʚʦʡ ʢʦʣʦʥʢʠ 
ὖὸ πȟωτ 

‗ὸ  ςυϽρπ 
93 000 

4 ɺʠʣʢʘ ʚʘʣʘ ʨʫʣʝʚʦʡ ʢʦʣʦʥʢʠ 
ὖὸ πȟωυ 

‗ὸ  ςσȟψϽρπ 
42 000 

5 ʐʝʩʪʝʨʥʷ ʫʛʣʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ 
ὖὸ πȟωυ 

‗ὸ  ςςȟψϽρπ 
44 000 

6 ʂʣʘʧʘʥ ɻʋʈ 
ὖὸ πȟωυ3 

‗ὸ  ςχȟψϽρπ 
36 000 

7 ɺʠʥʪ ʨʫʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ 
ὖὸ πȟωχ 

‗ὸ  ρρϽρπ 
91 000 

8 ʐʘʨʥʠʨ ʨʫʣʝʚʦʡ ʪʷʛʠ 
ὖὸ πȟωυ1 

‗ὸ  σχȟωϽρπ 
26 400 

9 ɺʠʥʪ ʨʫʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ 
ὖὸ πȟωσ 

‗ὸ  ρρϽρπ 
91 000 

10 ʇʨʦʜʦʣʴʥʘʷ ʨʫʣʝʚʘʷ ʪʷʛʘ 
ὖὸ πȟω 

‗ὸ  τρȟςϽρπ 
24 300 

11 ʇʦʧʝʨʝʯʥʘʷ ʨʫʣʝʚʘʷ ʪʷʛʘ 
ὖὸ πȟω 

‗ὸ  τπȟφϽρπ 
24 600 
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 ̄ ʕʣʝʤʝʥʪ ʨʫʣʝʚʦʡ ʩʠʩʪʝʤʳ 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ὖὸ ʥʘ 2500 

ʯʘʩʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʪʢʘʟʦʚ, ‗Ͻρπ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʘʩ 

12 ʐʘʨʥʠʨ ʨʫʣʝʚʦʡ ʪʷʛʠ 
ὖὸ πȟω 

‗ὸ  σχȟωϽρπ 
26 400 
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ʊʘʙʣʠʮʘ ʇɸ.5 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʈɸ ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʜʦ ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ 

 

 ̄ ʕʣʝʤʝʥʪ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ὖὸ ʥʘ 2500 ʯʘʩʦʚ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʪʢʘʟʦʚ, 

‗Ͻρπ, 1/ʯʘʩ 

ʅʘʨʘʙʦʪʢʘ ʜʦ 

ʧʨʝʜʦʪʢʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʘʩ 

1 ʊʦʧʣʠʚʥʳʡ ʙʘʢ 
ὖὸ  πȟωφ 

‗ὸ ρσȟςϽρπ 
76 000 

2 ʌʦʨʩʫʥʢʘ ʪʦʧʣʠʚʥʘʷ 
ὖὸ  πȟωτ 

‗ὸ  ςυϽρπ  
40 000 

3 ʊʦʧʣʠʚʥʳʝ ʪʨʫʙʢʠ 
ὖὸ  πȟωφ 

‗ὸ  ρφȟυϽρπ 
60 750 

4 
ʅʘʩʦʩ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ὖὸ  πȟωφ 

‗ὸ  ρυȟωϽρπ 
63 000 

7 ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ 
ὖὸ  πȟψω 

‗ὸ  τψȟςϽρπ 
20 750 

8 ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ 
ὖὸ  πȟψω 

‗ὸ  τυȟυϽρπ 
22 000 

9 ʇʨʠʚʦʜ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ 
ὖὸ  πȟω 

‗ὸ  σψȟσϽρπ 
26 100 

  



149 

 

ʊʘʙʣʠʮʘ ʇɸ.6 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʈɸ ʂɸʄɸɿ ʩ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʙʦʪʢʠ ʜʦ 

ʟʘʤʝʥʳ 

 ̄ ʕʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ɺʠʜ ʧʦʜʩʠʩʪʝʤʳ 

ɺʨʝʤʷ 

ʥʘʨʘʙʦʪʢʠ ʜʦ 

ʟʘʤʝʥʳ, ʯʘʩ 

1 ʌʠʣʴʪʨ ʚʦʟʜʫʰʥʳʡ ɼʚʠʛʘʪʝʣʴ 492 

2 ʌʠʣʴʪʨ ʤʘʩʣʷʥʳʡ ɼʚʠʛʘʪʝʣʴ 486 

3 ʌʠʣʴʪʨ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ ʊʦʧʣʠʚʥʘʷ 522 

4 ʌʠʣʴʪʨ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ ʊʦʧʣʠʚʥʘʷ 498 

5 ʄʦʪʦʨʥʦʝ ʤʘʩʣʦ ʊʦʧʣʠʚʥʘʷ 486 

6 ʄʘʩʣʦ ʈʂʇʇ ʂʇʇ 7 280 

7 ʉʤʘʟʢʘ ʜʣʷ ʨʝʜʫʢʪʦʨʦʚ ʊʨʘʥʩʤʠʩʩʠʷ 12 450 
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ʇʈʀʃʆɾɽʅʀɽ ɹ 

ɼɽʈɽɺʔʗ ʆʊʂɸɿʆɺ ɼʃʗ ʆʉʅʆɺʅʓʍ ʇʆɼʉʀʉʊɽʄ 

ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʆɻʆ ɸɺʊʆʄʆɹʀʃʗ ʂɸʄɸɿ 

 

ʈʠʩʫʥʦʢ ʇɹ.1 ï ɼʝʨʝʚʦ ʦʪʢʘʟʦʚ ʜʣʷ ʨʫʣʝʚʦʡ ʩʠʩʪʝʤʳ Bosch 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ 



151 

 

 

ʈʠʩʫʥʦʢ ʇɹ.2 ï ɼʝʨʝʚʦ ʦʪʢʘʟʦʚ ʜʣʷ ʧʦʜʚʝʩʢʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ʂɸʄɸɿ 



152 

 

 

ʈʠʩʫʥʦʢ ʇɹ.3 ï ɼʝʨʝʚʦ ʦʪʢʘʟʦʚ ʜʣʷ ʪʨʘʥʩʤʠʩʩʠʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ 
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ʈʠʩʫʥʦʢ ʇɹ.4 ï ɼʝʨʝʚʦ ʦʪʢʘʟʦʚ ʜʣʷ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ EBS Wabco 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ 

 



154 

 

 

 

ʈʠʩʫʥʦʢ ʇɹ.5 ï ɼʝʨʝʚʦ ʦʪʢʘʟʦʚ ʜʣʷ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿ 
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ʇʈʀʃʆɾɽʅʀɽ  ɺ  

ɼʆʂʋʄɽʅʊʓ ʆ ɺʅɽɼʈɽʅʀʀ ʈɽɿʋʃʔʊɸʊʆɺ 

ɼʀʉʉɽʈʊɸʎʀʆʅʅʆɻʆ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺ ʅʀʈ  
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ʇʈʀʃʆɾɽʅʀɽ    ɻ  

ɼʆʂʋʄɽʅʊʓ ʆ ɺʅɽɼʈɽʅʀʀ ʈɽɿʋʃʔʊɸʊʆɺ 

ɼʀʉʉɽʈʊɸʎʀʆʅʅʆɻʆ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺ ʇʈʆʄʓʐʃɽʅʅʓʍ 

ʇʈɽɼʇʈʀʗʊʀʗʍ 
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160 

 

 

ʇʈʀʃʆɾɽʅʀɽ    ɼ  

ʉɺʀɼɽʊɽʃʔʉʊɺʆ ʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ʈɽɻʀʉʊʈɸʎʀʀ 

   ɹɸɿʓ  ɼɸʅʅʓʍ 

 


