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ʂ ʀ ʈ ʀ ʐ 

ʄʘʲʣʫʤʢʠ, ʝʨʣʘʨʥʠ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰʜʘʛʠ ʘʩʦʩʠʡ ʚʘʟʠʬʘ ʜʘʣʘʣʘʨ 

ʶʟʘʩʠʥʠ ʪʝʢʠʩʣʘʰ, ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʟʠʯʣʘʰ ʚʘ ʫʥʜʘʛʠ ʡʠʨʠʢ ʢʝʩʘʢʣʘʨʥʠ 

ʤʘʡʜʘʣʘʙ, ʤʘʡʠʥ ʪʫʧʨʦץ ץʘʪʣʘʤʠʥʠ ״ʦʩʠʣ ץʠʣʠʰʜʘʥ ʠʙʦʨʘʪ. ׳ʦʟʠʨʛʠ ʧʘʡʪʜʘ 

ʤʘʤʣʘʢʘʪʠʤʠʟʜʘ ʙʫ ʤʘץʩʘʜʜʘ ʄɺ-6,0 ʚʘ ʄɺ-6,5 ״ʘʤʜʘ ʭ˄ʞʘʣʠʢʣʘʨʜʘ ʤʘʚʞʫʜ 

ʙ˄ʣʛʘʥ ʙʦʰץʘ (ʘʩʦʩʘʥ ʪʫʨʣʠ ʢ˄ʨʠʥʠʰʜʘʛʠ ʷʩʘʤʘ) ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʜʘʥ 

ʢʝʥʛ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ɸʤʤʦ ʫʣʘʨ ץʫʡʠʜʘʛʠ ʞʠʜʜʠʡ ʢʘʤʯʠʣʠʢʣʘʨʛʘ ʵʛʘ: 

ʙʠʨʠʥʯʠʜʘʥ ʫʣʘʨ ʪʠʨʢʘʤʘ ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʵʥʝʨʛʠʷ-ʤʘʪʝʨʠʘʣ״ʘʞʤ-

ʜʦʨ, ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʥʦץʫʣʘʡ, ʧʘʩʪ ʤʘʥʝʚʨʯʘʥʣʠʢ ʚʘ ʠʰ ʫʥʫʤʠʛʘ ʵʛʘ, ʢʘʪʪʘ 

ʙʫʨʠʣʠʰ ʤʘʡʜʦʥʠʥʠ ʪʘʣʘʙ ʵʪʘʜʠ (ʚʘ ʜʝʤʘʢ ʩʘʣʪ ʶʨʠʰʛʘ ʢ˄ʧ ʚʘץʪ ʩʘʨʬʣʘ-

ʥʘʜʠ). ɹʫʣʘʨʜʘʥ ʪʘʰץʘʨʠ ʤʘʚʞʫʜ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠ ʙʠʨ ʜʘʣʘʜʘʥ 

ʠʢʢʠʥʯʠ ʜʘʣʘʛʘ ˄ʪʢʘʟʠʰ ץ˄ʰʠʤʯʘ ץ˄ʣ ʢʫʯʠ ʚʘ ʪʨʘʥʩʧʦʨʪ ʚʦʩʠʪʘʩʠʥʠ ʪʘʣʘʙ 

ʵʪʘʜʠ; 

ʠʢʢʠʥʯʠʜʘʥ ץʘʤʨʘʰ ʢʝʥʛʣʠʢʣʘʨʠ ʝʪʘʨʣʠ ʙ˄ʣʤʘʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʤʘʚʞʫʜ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘ ״ʦʟʠʨʛʠ ʧʘʡʪʜʘ ʝʨʣʘʨʛʘ ʘʩʦʩʠʡ ʚʘ ʵʢʠʰ 

ʦʣʜʠʜʘʥ ʠʰʣʦʚ ʙʝʨʠʰʜʘ ʢʝʥʛ ץ˄ʣʣʘʥʠʣʘʸʪʛʘʥ ʶץʦʨʠ ץʫʚʚʘʪʣʠ 

ʪʨʘʢʪʦʨʣʘʨ(ñʄʘʛʥʫʤò 8940, ʄʍ-255, ñPUMAò, AXION 850, ARES-697, New 

Holland T7060)ʥʠ ʪ˄ʣʠץ ʶʢʣʘʥʠʰ ʙʠʣʘʥ ʠʰʣʘʰʠʥʠ ʪʘʲʤʠʥʣʘʤʘʡʜʠ. ɹʫʥʠʥʛ 

ʥʘʪʠʞʘʩʠʜʘ ʝʨʣʘʨʥʠ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰʛʘ ʦʨʪʠץʯʘ ʤʝ״ʥʘʪ, ʸʥʠʣסʠ ʚʘ ʙʦʰץʘ 

ʭʘʨʘʞʘʪʣʘʨ ʩʘʨʬʣʘʥʤʦץʜʘ; 

ʫʯʠʥʯʠʜʘʥ ʤʘʲʣʫʤʢʠ, ʪʫʧʨʦץʥʠʥʛ ʪʫʨʠ (ʝʥʛʠʣ, ˄ʨʪʘ, ʦסʠʨ), ʥʘʤʣʠʛʠ, 

ʫʥʛʘ ʤʦʣʘʣʘʰʜʘʥ ʦʣʜʠʥ, ʷʲʥʠ ʯʠʟʝʣʣʘʰ ʸʢʠ ʰʫʜʛʦʨʣʘʰʜʘ ץʘʥʜʘʡ ʯʫץʫʨʣʠʢʢʘ 

ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʣʠʛʠ ʚʘ ʙʫʥʜʘ ʪʫʧʨʦץ ץʘʡ ʜʘʨʘʞʘʜʘ ʫʚʘʣʘʥʛʘʥʣʠʛʠ 

(ʤʘʡʜʘʣʘʥʛʘʥʣʠʛʠ)ʛʘ ץʘʨʘʙ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠʥʛ ʪʫʧʨʦץץʘ ʙʝʨʘʜʠʛʘʥ 

ʙʦʩʠʤʠ ʤʘʲʣʫʤ ʦʨʘʣʠץʜʘ ʨʦʩʪʣʘʥʘʜʠ. ʄʘʚʞʫʜ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʜʘ 

ʪʫʧʨʦץץʘ ʙʝʨʠʣʘʜʠʛʘʥ ʙʦʩʠʤ ʫʣʘʨʛʘ ʙʫʪʫʥ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ ʙ˄ʡʠʯʘ ץ˄ʰʠʤʯʘ 

ʶʢʣʘʨ (ʤʝʪʘʣʣ ʸʢʠ ʙʝʪʦʥ ʙʘʣʣʘʩʪʣʘʨ, ץʦʧʣʘʥʛʘʥ ץʫʤ ʸʢʠ ʪʫʧʨʦץ) ץ˄ʡʠʰ ʸʢʠ 

ʫʣʘʨʥʠ ʦʣʠʙ ʪʘʰʣʘʰ ʡ˄ʣʠ ʙʠʣʘʥ ʨʦʩʪʣʘʥʘʜʠ. ʄʘʲʣʫʤʢʠ, ʤʘʚʞʫʜ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʣʘʨʜʘ ץ˄ʰʠʤʯʘ ʶʢʣʘʨʥʠ ץ˄ʡʠʰ ʸʢʠ ʦʣʠʙ ʪʘʰʣʘʰ ץ˄ʣ ʢʫʯʠ ʙʠʣʘʥ 
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ʙʘʞʘʨʠʣʘʜʠ ʚʘ ʙʫʥʠʥʛ ʫʯʫʥ ʢ˄ʧ ʚʘץʪ ʚʘ ʦסʠʨ ץ˄ʣ ʤʝ״ʥʘʪʠ ʩʘʨʬʣʘʥʘʜʠ, 

 ʦʣʣʘʨʜʘ ʭ˄ʞʘʣʠʢʣʘʨʜʘ״ ʣ ʢʫʯʠ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. ʐʫ ʩʘʙʘʙʣʠ ʢ˄ʧ˄ץ ʰʠʤʯʘ˄ץ

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠʥʛ ʪʫʧʨʦץץʘ ʙʝʨʘʜʠʛʘʥ ʙʦʩʠʤʠ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ 

ʙ˄ʣʠʰʠ ʪʘʲʤʠʥʣʘʥʤʘʡʜʠ. ɹʫ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʠʰ ʩʠʬʘʪʠʥʠ ʧʘʩʘʡʠʰʠ ʚʘ 

ʤʦʣʘʣʘʰʥʠʥʛ ʠʢʢʠ-ʫʯ ʤʘʨʪʘʣʘʙ ˄ʪʢʘʟʠʣʠʰʠʛʘ ʩʘʙʘʙ ʙ˄ʣʘʜʠ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʛʘ ˄ʨʥʘʪʠʣʘʜʠʛʘʥ ץ˄ʰʠʤʯʘ ʶʢʣʘʨʥʠ ʙʠʨ ʞʦʡʜʘʥ ʠʢʢʠʥʯʠ 

ʞʦʡʛʘ ʦʣʠʙ ʙʦʨʠʰ ʫʯʫʥ ʪʨʘʥʩʧʦʨʪ ʚʦʩʠʪʘʩʠ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. ɹʫʣʘʨʥʠ ʙʘʨʯʘʩʠ 

ʦʭʠʨ-ʦץʠʙʘʪʜʘ ʤʝ״ʥʘʪ ʚʘ ʸʥʠʣסʠ ʩʘʨʬʠ ʚʘ ʙʦʰץʘ ʭʘʨʘʞʘʪʣʘʨʥʠ ʦʨʪʠʰʠ, ʠʰ 

ʫʥʫʤʠʥʠ ʧʘʩʘʡʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ; 

ʪ˄ʨʪʠʥʯʠʜʘʥ ʤʘʚʞʫʜ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʶץʦʨʠʜʘ ʢ˄ʨʩʘʪʠʣʛʘʥ ʪʨʘʢ-

ʪʦʨʣʘʨ ʙʠʣʘʥ ʠʰʣʘʪʠʣʛʘʥ(ʘʛʨʝʛʘʪʣʘʥ)ʜʘ ʫʣʘʨʥʠʥʛ סʠʣʜʠʨʘʢʣʘʨʠ ʪʦʤʦʥʠʜʘʥ 

ʜʘʣʘ ʶʟʘʩʠʜʘ ״ʦʩʠʣ ʙ˄ʣʛʘʥ ʠʟʣʘʨ ʶʤʰʘʪʠʣʤʘʩʜʘʥ ץʦʣʠʙ ʢʝʪʘʜʠ. ɹʫ 

ʫʨʫסʣʘʨʥʠʥʛ ʵʢʠʣʠʰ ʩʠʬʘʪʠ, ʫʥʠʙ ʯʠץʠʰʠ ״ʘʤʜʘ ˄ʩʠʤʣʠʢʣʘʨʥʠ 

ʨʠʚʦʞʣʘʥʠʰʠ ʚʘ ʵʢʠʥʣʘʨ ״ʦʩʠʣʜʦʨʣʠʛʠʛʘ ʩʘʣʙʠʡ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʘʜʠ. 

ʖץʦʨʠʜʘ ʢ˄ʨʩʘʪʠʣʛʘʥ ʢʘʤʯʠʣʠʢʣʘʨʜʘʥ ʪ˄ʣʠץ ʭʦʣʠ ʙ˄ʣʛʘʥ ʪʫʧʨʦץץʘ 

ʢ˄ʨʩʘʪʘʜʠʛʘʥ ʙʦʩʠʤʠ ʪʝʟ ʚʘ ʝʥʛʠʣ ʨʦʩʪʣʘʥʘʜʠʛʘʥ ʢʝʥʛ ץʘʤʨʦʚʣʠ ʦʩʤʘ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯ ʠʰʣʘʙ ʯʠץʠʰ ʡ˄ʥʘʣʠʰʠʜʘ ʥʘʟʘʨʠʡ ʚʘ ʪʘʞʨʠʙʘʚʠʡ ʪʘʜץʠץʦʪʣʘʨ 

ʦʣʠʙ ʙʦʨʠʣʜʠ ʚʘ ʫʰʙʫ ʤʦʥʦʛʨʘʬʠʷʜʘ ʫʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ ʸʨʠʪʠʣʛʘʥ.  
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I -ɹʆɹ. ʄɸɺɿʋ ɹɶʁʀʏɸ ʀʃʄʀʁ ɸɼɸɹʀɪʊʃɸʈ ɺɸ ʇɸʊɽʅʊ-

ʀʅʌʆʈʄɸʎʀʆʅ ʄɸʊɽʈʀɸʃʃɸʈ ʊɸ׳ʃʀʃʀ 

1.1-Ä. ʈʝʩʧʫʙʣʠʢʘʤʠʟ ʰʘʨʦʠʪʠʜʘ ʝʨʣʘʨʥʠ ʤʦʣʘʣʘhʥʠʥʛ ʘ״ʘʤʠʷʪʠ 

ʚʘ ʫʥʛʘ ץ˄ʡʠʣʘʜʠʛʘʥ ʘʛʨʦʪʝʭʥʠʢʘ ʪʘʣʘʙʣʘʨʠ 

ʄʘʲʣʫʤʢʠ, ʧʣʫʛʣʘʨ, ʯʠʟʝʣ-ʢʫʣʪʠʚʘʪʦʨʣʘʨ ʚʘ ʰʫʥʛʘ ˄ʭʰʘʰ ʙʦʰץʘ 

ʪʫʧʨʦץץʘ ʠʰʣʦʚ ʙʝʨʠʰ ʤʘʰʠʥʘʣʘʨʠ ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ ʤʘʡʜʦʥ ʪ˄סʨʠʜʘʥ-

ʪ˄סʨʠ ʵʢʠʥ ʵʢʠʰʛʘ ʷʨʦץʩʠʟ ʙ˄ʣʘʜʠ, ʯʫʥʢʠ ʫʥʠʥʛ ʶʟʘʩʠ ʥʦʪʝʢʠʩ, ʪʫʧʨʦץʥʠʥʛ 

ʟʠʯʣʠʛʠ ʵʩʘ ʝʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ʙ˄ʣʤʘʩʣʠʛʠ ʪʫʬʘʡʣʠ ʫʨʫסʣʘʨʥʠ ʙʠʨ ʪʝʢʠʩ 

ʙʝʣʛʠʣʘʥʛʘʥ ʯʫץʫʨʣʠʢʢʘ ʵʢʠʰ ʚʘ ץʠʡסʦʩ ʫʥʜʠʨʠʙ ʦʣʠʰʥʠʥʛ ʠʤʢʦʥʠ 

ʙ˄ʣʤʘʡʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ʝʨʣʘʨ ʵʢʠʰ ʦʣʜʠʜʘʥ ʘʣʙʘʪʪʘ ʘʛʨʦʪʝʭʥʠʢʘ ʪʘʣʘʙʣʘʨʠ 

ʜʘʨʘʞʘʩʠʜʘ ʪʝʢʠʩʣʘʥʠʰʠ ʚʘ ʟʠʯʣʘʥʠʰʠ ʣʦʟʠʤ. ɶʪʢʘʟʠʣʛʘʥ ʢ˄ʧʣʘʙ 

ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʢ˄ʨʩʘʪʠʰʠʯʘ [1-5], ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʪʝʢʠʩʣʘʥʛʘʥ ʚʘ 

ʟʠʯʣʘʥʛʘʥ ʝʨʣʘʨʜʘ ʥʠ״ʦʣʣʘʨʥʠʥʛ ʫʥʠʙ ʯʠץʠʰ ʪ˄ʣʘʣʠʛʠ 15-20 ʬʦʠʟʛʘ, 

ʢɻʠʥʣʘʨʥʠʥʛ ״ʦʩʠʣʜʦʨʣʠʛʠ ʵʩʘ 10-25 ʬʦʠʟʛʘ ʦʨʪʘʜʠ, ʩʫʚ ʩʘʨʬʠ ʢʘʤʘʷʜʠ. 

ɶʟʙʝʢʠʩʪʦʥ ʪʫʧʨʦץ ʠץʣʠʤ ʰʘʨʦʠʪʠʜʘ ʝʨʣʘʨʥʠ ʵʢʠʰ ʦʣʜʠʜʘʥ  ʪʝʢʠʩʣʘʰ 

ʚʘ ʟʠʯʣʘʰ ʫʯʫʥ ʤʦʣʘʣʘʰ ʘʛʨʦʪʝʭʥʠʢ ʪʘʜʙʠʨʠ ˄ʪʢʘʟʠʣʘʜʠ [6, 7]. ʋʥʠʥʛ ʘʩʦʩʠʡ 

ʚʘʟʠʬʘʩʠ ʫʨʫסʣʘʨʥʠʥʛ ʩʠʬʘʪʣʠ ʵʢʠʣʠʰʠ, ʫʥʠʙ ʯʠץʠʰʠ ʚʘ ˄ʩʠʰʠ ʫʯʫʥ ʤʘץʙʫʣ 

ʰʘʨʦʠʪ ʷʨʘʪʠʰ ʤʘץʩʘʜʠʜʘ ʜʘʣʘ ʶʟʘʩʠʜʘ ʪʝʢʠʩ ʚʘ ʤʘʡʠʥ ʪʫʧʨʦץ ץʘʪʣʘʤʠʥʠ 

 ʠʣʠʰʜʘʥ ʠʙʦʨʘʪ. ɹʫʥʜʘ ʜʘʣʘ ʶʟʘʩʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘץ ʦʩʠʣ״

ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ 5 ʤ ʤʘʩʦʬʘʜʘ Ñ2 ʩʤ ʜʘʥ ʦʰʤʘʩʣʠʛʠ, 0-10 ʩʤ ץʘʪʣʘʤʜʘ 

˄ʣʯʘʤʠ 25 ʤʤ ʜʘʥ ʢʘʪʪʘ ʙ˄ʣʤʘʛʘʥ ʬʨʘʢʮʠʷʣʘʨ ʤʠץʜʦʨʠ 80 ʬʦʠʟʜʘʥ ʢʘʤ 

ʙ˄ʣʤʘʩʣʠʛʠ ʣʦʟʠʤ [8, 9]. ɹʫʥʛʘ ʵʨʠʠhʣʛʘʥʜʘ ʫʨʫסʣʘʨʥʠʥʛ ʙʠʨ ʭʠʣ ʯʫץʫʨʣʠʢʢʘ 

ʢɻʠʣʠʰʠ ʚʘ ץʠʡסʦʩ ʫʥʠʙ ʯʠץʠʰʠ ״ʘʤʜʘ ʪʫʧʨʦץʜʘʛʠ ʥʘʤʥʠʥʛ ʙʫʪʫʥ ʤʘʡʜʦʥ 

ʙ˄ʡʣʘʙ ʙʠʨ ʪʝʢʠʩ ʪʘץʩʠʤʣʘʥʠʰʠ ʪʘʲʤʠʥʣʘʥʘʜʠ, ʵʢʠʰ, ʵʢʠʥʣʘʨ ץʘʪʦʨ 

ʦʨʘʣʘʨʠʛʘ ʠʰʣʦʚ ʙʝʨʠʰ ״ʘʤʜʘ ״ʦʩʠʣʥʠ ʡʠסʠʰʪʠʨʠʙ ʦʣʠʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ 

ʘʛʨʝʛʘʪʣʘʨʥʠʥʛ ʠʰʣʘʰ ʰʘʨʦʠʪʣʘʨʠ ʷʭʰʠʣʘʥʘʜʠ.  

ɼʘʣʘʥʠ ʤʦʣʘʣʘʰʜʘʛʠ ʷʥʘ ʙʠʨ ʤʫ״ʠʤ ʚʘʟʠʬʘ ï ʙʫ ʪʫʧʨʦץ ʟʠʯʣʠʛʠʥʠʥʛ 

ʤʘץʙʫʣ ץʠʡʤʘʪʣʘʨʜʘ ʙ˄ʣʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰʜʘʥ ʠʙʦʨʘʪ, ʯʫʥʢʠ ץʠʰʣʦץ 

ʭ˄ʞʘʣʠʛʠ ʵʢʠʥʣʘʨʠʥʠʥʛ ʫʨʫסʣʘʨʠ ʝʪʘʨʣʠ ʟʠʯʣʘʥʛʘʥ ʪʫʧʨʦץץʘ ʵʢʠʣʠʰʠ [1, 4] 
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ʚʘ hʫ ʙʠʣʘʥ ʙʠʨʛʘ ʧʘʩʪʢʠ ץʘʪʣʘʤʣʘʨ ʟʠʯʣʠʛʠʥʠʥʛ ˄ʪʘ ʶץʦʨʠ ʙ˄ʣʠʰʠʛʘ ʡ˄ʣ 

 ,ʘʚʦ ʢʠʨʠʰʠ ʚʘ״ ʡʤʘʩʣʠʢ ʢʝʨʘʢ, ʯʫʥʢʠ ʘʢʩ ʭʦʣʜʘ ʵʢʠʥʣʘʨ ʠʣʜʠʟʣʘʨʠʛʘ˄ץ

ʜʝʤʘʢ, ʫʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠ ʸʤʦʥʣʘʰʘʜʠ.  

ʂ˄ʧʯʠʣʠʢ ץʠʰʣʦץ ʭ˄ʞʘʣʠʢ ʵʢʠʥʣʘʨʠ ʫʯʫʥ ʪʫʧʨʦץʥʠʥʛ ʤʘץʙʫʣ ʟʠʯʣʠʛʠ 

1,0-1,25 ʛ/ʩʤ3 ʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. ɺ.ʉʦʢʦʣʦʚ, ɺ.ʇ.ʂʦʥʜʨʘʪʶʢ ʚʘ ʙʦʰץʘʣʘʨ [1, 4, 

8] ˄ʪʢʘʟʛʘʥ ʪʘʜץʠץʦʪʣʘʨʛʘ ʘʩʦʩʘʥ ʯʠʛʠʪ ץʠʡסʦʩ ʫʥʠʙ ʯʠץʠʰʠ ʚʘ ʫʥʠʥʛ 

ʠʣʜʠʟʣʘʨʠ ʤʘץʙʫʣ ʰʘʨʦʠʪʣʘʨʜʘ ʨʠʚʦʞʣʘʥʠʰʠ ʫʯʫʥ  ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ 

1,10-1,20 ʛ/ʩʤ3 ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠ״ ץʠʩʦʙʣʘʥʘʜʠ. 

ʊʝʢʠʩʣʘʥʛʘʥ ʚʘ ʷʭʰʠ ʠʰʣʦʚ ʙʝʨʠʣʠʙ ʟʠʯʣʘʥʛʘʥ ʜʘʣʘ ʶʟʘʩʠ ʵʢʠʰ 

ʘʛʨʝʛʘʪʣʘʨʠʥʠʥʛ ʪ˄סʨʠ ״ʘʨʘʢʘʪʠʥʠ ʚʘ ʫʨʫסʣʘʨʥʠʥʛ ʤʘץʙʫʣ ʞʦʡʣʘʰʫʚʠʥʠ 

ʪʘʲʤʠʥʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ, ʙʫ ʵʩʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʘʛʨʝʛʘʪʣʘʨʥʠʥʛ ץʘʪʦʨ 

ʦʨʘʣʘʨʠʛʘ ʠʰʣʦʚ ʙʝʨʠʰ ʚʘ ״ʦʩʠʣʥʠ ʡʠסʠʰʪʠʨʠʰʜʘ ʶץʦʨʠ ʫʥʫʤ ʙʠʣʘʥ 

ʩʠʬʘʪʣʠ ʠʰʣʘʰʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠ, ץʘʪʦʨ ʦʨʘʣʘʨʠʛʘ ʠʰʣʦʚ ʙʝʨʠʰʜʘ ״ʠʤʦʷ 

ʟʦʥʘʩʠʥʠ ʤʘʢʩʠʤʘʣ ʜʘʨʘʞʘʜʘ ʢʘʤʘʡʪʠʨʠʰ, ʢʫʣʪʠʚʘʪʦʨ ʠʰ ʦʨʛʘʥʣʘʨʠ 

ʪʦʤʦʥʠʜʘʥ ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ץʠʨץʠʣʠʰ ʭʘʚʬʠʥʠ ʙʘʨʪʘʨʘʬ ʵʪʠ,h ס˄ʟʘʥʠ 

ʤʠʥʝʨʘʣ ˄סʠʪʣʘʨ ʙʠʣʘʥ ʙʠʨ ʪʝʢʠʩ ʚʘ ʩʠʬʘʪʣʠ ʦʟʠץʣʘʥʪʠʨʠʰ ʪʘʲʤʠʥʣʘʥʘʜʠ. 

ʖץʦʨʠʜʘ ʪʘʲʢʠʜʣʘʥʛʘʥʣʘʨ ʘʩʦʩʠʜʘ ʝʨʣʘʨʥʠ ʤʦʣʘʣʘʰʛʘ ץ˄ʡʠʣʘʜʠʛʘʥ 

ʘʩʦʩʠʡ ʪʘʣʘʙʣʘʨʥʠ ץʫʡʠʜʘʛʠʯʘ ʠʬʦʜʘʣʘʰ ʤʫʤʢʠʥ: 

- ʤʦʣʘʣʘʥʛʘʥ ʜʘʣʘ ʪʝʢʠʩ ʶʟʘʛʘ ʵʛʘ ʙ˄ʣʠʰʠ, ʫʥʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠʥʛ 

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ 5 ʤ ʤʘʩʦʬʘʜʘ Ñ2 ʩʤ ʜʘʥ ʦʰʤʘʩʣʠʛʠ, 0-10 ʩʤ 

 ʜʦʨʠ 80 ʬʦʠʟʜʘʥץʘʪʣʘʤʜʘ ˄ʣʯʘʤʠ 25 ʤʤ ʜʘʥ ʢʘʪʪʘ ʙ˄ʣʤʘʛʘʥ ʬʨʘʢʮʠʷʣʘʨ ʤʠץ

ʢʘʤ ʙ˄ʣʤʘʩʣʠʛʠ ʣʦʟʠʤ; 

- 5-15 ʩʤ ץʘʪʣʘʤʜʘ ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ 1,1-1,2 ʛ/ʩʤ3 ʙ˄ʣʠʰʠ ʣʦʟʠʤ. 

1.2-Ä. ʕʢʠʰ ʦʣʜʠʜʘʥ ʝʨʣʘʨʛʘ ʠʰʣʦʚ ʙʝʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ 

ʪʝʢʠʩʣʦʚʯʠ ʚʘ ʟʠʯʣʦʚʯʠ ʤʘʰʠʥʘʣʘʨ ״ʘʤʜʘ ʠʰ ʦʨʛʘʥʣʘʨʠʥʠʥʛ ʪʘ״ʣʠʣʠ 

ɶʟʙʝʢʠʩʪʦʥ ʜʝץ״ʦʥʯʠʣʠʛʠʜʘ ʵʢʠʰ ʦʣʜʠʜʘʥ ʝʨʣʘʨʥʠ ʪʝʢʠʩʣʘʰ ʚʘ 

ʟʠʯʣʘʰ ʘʛʨʦʪʝʭʥʠʢʘ ʪʘʜʙʠʨʣʘʨʠʥʠ ˄ʪʢʘʟʠʰʜʘ ʘʩʦʩʘʥ ʠʢʢʠ ʪʫʨʜʘʛʠ 

ʤʘʰʠʥʘʣʘʨ ʠʰʣʘʪʠʣʘʜʠ. ɹʠʨʠʥʯʠʩʠ ʵʢʠʰ ʦʣʜʠ ʪʝʢʠʩʣʘʛʠʯʣʘʨʠ ʙ˄ʣʠʙ, ʫʣʘʨ 

ʙʠʣʘʥ ʜʘʣʘ ʶʟʘʩʠ ʟʠʯʣʘʥʤʘʩʜʘʥ ʪʝʢʠʩʣʘʥʘʜʠ. ɹʫʥʜʘʡ ʤʘʰʠʥʘʣʘʨʥʠʥʛ ˄ʟʠʛʘ 
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ʭʦʩ ʭʫʩʫʩʠʷʪʠ ʰʫʥʜʘʢʠ, ʢʝʩʫʚʯʠ ʠʰ ʦʨʛʘʥʣʘʨʠʥʠʥʛ ʢ˄ʧʣʠʛʠ ʚʘ ʫʣʘʨ ʪʘʷʥʯ 

ʶʟʘʣʘʨʠʥʠʥʛ ʢʘʪʪʘʣʠʛʠ ʪʫʬʘʡʣʠ ʫʣʘʨʥʠʥʛ ʝʨʛʘ ʩʦʣʠʰʪʠʨʤʘ ʙʦʩʠʤʠ ʢʘʤ ʚʘ 

ʫʣʘʨ ʪʫʧʨʦץʥʠ ʘʩʦʩʘʥ ʛʦʨʠʟʦʥʪʘʣ ʡ˄ʥʘʣʠʰʜʘ ʩʫʨʘʜʠ. 

ʀʢʢʠʥʯʠ ʪʫʨ ʤʘʰʠʥʘʣʘʨ ï ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʙ˄ʣʠʙ, ʜʘʣʘ ʶʟʘʩʠʥʠ 

ʪʝʢʠʩʣʘʡʜʠ ʚʘ ʤʘʲʣʫʤ ʜʘʨʘʞʘʜʘ ʟʠʯʣʘʡʜʠ. ɹʫʣʘʨʥʠʥʛ ʝʨʛʘ ʩʦʣʠʰʪʠʨʤʘ 

ʙʦʩʠʤʠ ʙʠʨʠʥʯʠ ʪʫʨ ʤʘʰʠʥʘʣʘʨʠʥʠʢʠʜʘʥ ʙʠʨ ʥʝʯʘ ʤʘʨʦʪʘʙʘ ʢʘʪʪʘ ʙ˄ʣʘʜʠ, 

ʥʘʪʠʞʘʜʘ ʠʢʢʠʥʯʠ ʪʫʨ ʤʘʰʠʥʘʣʘʨ ʪʫʧʨʦץʥʠ ״ʘʤ ʛʦʨʠʟʦʥʪʘʣ, ״ʘʤ ʪʠʢ 

ʡ˄ʥʘʣʠʰʣʘʨʜʘ ʩʫʨʘʜʠ. 

ʕʢʠʰ ʦʣʜʠ ʪʝʢʠʩʣʘʛʠʯʣʘʨʠ ʰ˄ʨʣʘʥʤʘʛʘʥ ״ʘʤʜʘ ʪʫʧʨʦץʜʘʛʠ ʥʘʤ ʝʪʘʨʣʠ 

ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʵʨʪʘ ʙʘ״ʦʨʜʘ ʩʫסʦʨʠʣʤʘʡʜʠʛʘʥ ״ʫʜʫʜʣʘʨʜʘ ʢʫʟʜʘ 

ʫhʜʛʦʨʣʘʥʛʘʥ ʚʘ ʙʘ״ʦʨʜʘ ʙʦʨʦʥʘʣʘʥʛʘʥ ʤʘʡʜʦʥʣʘʨʛʘ, ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʵʩʘ 

ʵʨʪʘ ʙʘ״ʦʨʜʘ ʪʫʧʨʦץʜʘ ʥʘʤ ʪ˄ʧʣʘʰ ʫʯʫʥ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʚʘ ʰ˄ʨʠ ʶʚʠʣʘʜʠʛʘʥ 

 ʫʜʫʜʣʘʨʜʘ ʰʫʜʛʦʨʣʘʥʛʘʥ ʸʢʠ ʯʠʟʝʣʣʘʥʛʘʥ ʤʘʡʜʦʥʣʘʨʛʘ ʠʰʣʦʚ ʙʝʨʠʰʜʘ״

 .ʣʣʘʥʠʣʘʜʠ˄ץ

ʄʘʤʣʘʢʘʪʠʤʠʟʜʘ ʝʨʣʘʨʥʠ ʵʢʠʰ ʦʣʜʠʜʘʥ ʪʝʢʠʩʣʘʰʜʘ ץ˄ʣʣʘʰ ʫʯʫʥ    

ɺʇ-8,0 ʵʢʠʰ ʦʣʜʠ ʪʝʢʠʩʣʘʛʠʯʠ, ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰʜʘ ץ˄ʣʣʘʰ ʫʯʫʥ ʄɺ-6,0, 

ʄɺ-6,5 ʚʘ ʅʆ-2.1.000 ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. 

ɺʇ-8,0 ʵʢʠʰ ʦʣʜʠ ʪʝʢʠʩʣʘʛʠʯʠ (1.1-ʨʘʩʤ). ɹʫ ץʫʨʠʣʤʘ ʙʝʚʦʩʠʪʘ ʵʢʠʰ 

ʦʣʜʠʜʘʥ ʝʨʣʘʨʥʠ ʸʧʧʘʩʠʛʘ ʪʝʢʠʩʣʘʰ ʫʯʫʥ ʤ˄ʣʞʘʣʣʘʥʛʘʥ. ʋʥʠʥʛ ʠʰ ʦʨʛʘʥʣʘ-

ʨʠ ״ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠʛʘ ʥʠʩʙʘʪʘʥ ʙʫʨʯʘʢ ʦʩʪʠʜʘ (ʙʠʨʠʥʯʠ ʚʘ ʠʢʢʠʥʯʠ ץʘʪʦʨ-

ʣʘʨ) ʚʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ (ʫʯʠʥʯʠ ץʘʪʦʨ) ˄ʨʥʘʪʠʣʛʘʥ ʧʠʯʦץʣʘʨʜʘʥ ʠʙʦʨʘʪ [10]. 

ʇʠʯʦץʣʘʨ ʨʘʤʘʛʘ ʰʘʨʥʠʨʣʠ ʤʘ״ʢʘʤʣʘʥʘʜʠ ʚʘ ʪʫʧʨʦץ ʰʘʨʦʠʪʠʛʘ ץʘʨʘʙ 

ʜʘʣʘ ʶʟʘʩʠʛʘ ʥʠʩʙʘʪʘʥ 45, 75 ʚʘ 100Á ʙʫʨʯʘʢ ʦʩʪʠʜʘ ˄ʨʥʘʪʠʣʠʰʠ ʤʫʤʢʠʥ. ʀʰ 

ʞʘʨʘʸʥʠʜʘ ʦʣʜʠʥʛʠ ץʘʪʦʨʛʘ ˄ʨʥʘʪʠʣʛʘʥ ʧʠʯʦץʣʘʨ ʜ˄ʥʛʣʠʢʣʘʨʥʠ ʢʝʩʘʜʠ. 

ʂʝʩʠʣʛʘʥ ʪʫʧʨʦץ ʧʠʯʦץʣʘʨ ʙ˄ʡʣʘʙ ʸʥʙʦʰ ʪʦʤʦʥʛʘ ʩʫʨʠʣʠʙ ʦʨץʘʜʘ ʢʝʣʘʸʪʛʘʥ 

˄ʨʪʘ ʧʠʯʦץץʘ ʫʟʘʪʠʣʘʜʠ. ɶʨʪʘ ʧʠʯʦץ ʙʫ ʪʫʧʨʦץʥʠ ʚʘ ˄ʟʠ ץ˄ʰʠʤʯʘ ʢʝʩʛʘʥ 

ʪʫʧʨʦץʥʠ ʙʦʰץʘ ʪʦʤʦʥʛʘ ʩʫʨʘʜʠ ʚʘ ʡ˄ʣʠʜʘ ʫʯʨʘʛʘʥ ʯʫץʫʨʣʠʢʣʘʨʥʠ ʢ˄ʤʠʙ 

ʙʦʨʘʜʠ. ʆʣʜʠʥʛʠ ʚʘ ˄ʨʪʘ ʧʠʯʦץʜʘʥ ʦʨʪʠʙ ץʦʣʛʘʥ ʪʫʧʨʦ״ ץʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠʛʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ˄ʨʥʘʪʠʣʛʘʥ ʢʝʡʠʥʛʠ ʧʠʯʦץץʘ ʪʫʰʘʜʠ. ʋ ʜʘʣʘ ʶʟʘʩʠʥʠ ʫʟʠʣ-

ʢʝʩʠʣ ʪʝʢʠʩʣʘʡʜʠ. 
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1-ʪʦʨʪץʠ; 2, 3-״ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠʛʘ ʥʠʩʙʘʪʘʥ ʙʫʨʯʘʢ ʦʩʪʠʜʘ ˄ʨʥʘʪʠʣʛʘʥ 

ʧʠʯʦץʣʘʨ; 4- ״ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠʛʘ ʥʠʩʙʘʪʘʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʦʩʪʠʜʘ ˄ʨʥʘʪʠʣʛʘʥ 

ʧʠʯʦץʣʘʨ; 5-ʪʘʷʥʯ סʠʣʜʠʨʘʛʠ 

1.1-ʨʘʩʤ. ɺʇ-8 ʵʢʠʰ ʦʣʜʠ ʪʝʢʠʩʣʘʛʠʯʠ 

ʊʝʢʠʩʣʘʛʠʯ ˄ʨʪʘ ״ʘʤʜʘ ʫ ʙʠʣʘʥ ʰʘʨʥʠʨʣʠ ʙʦסʣʘʥʛʘʥ ˄ʥʛ ʚʘ ʯʘʧ ʸʥ 

ʩʝʢʮʠʷʣʘʨʜʘʥ, ʸʥ ʩʝʢʮʠʷʣʘʨ ʵʩʘ ʙʠʨ-ʙʠʨʠʛʘ ʙʦʣʪʣʘʨ ʙʠʣʘʥ ʙʠʨʠʢʪʠʨʠʣʛʘʥ 

ʠʢʢʠ ץʠʩʤʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ. פʘʤʨʘʰ ʢʝʥʛʣʠʛʠ 8 ʚʘ 6 ʤ ʵʪʠʙ ʠʰʣʘʪʠʣʠʰʠ 

ʤʫʤʢʠʥ. ɹʫʥʜʘ ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ ʸʥ ʩʝʢʮʠʷʣʘʨ ʪʘʰץʠ 

 .ʘʣʠ ʢʘʤʘʡʪʠʨʠʣʘʜʠ ʸʢʠ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠץʠʩʤʣʘʨʠʥʠ ʝʯʠʰ ʚʘ ʫʣʘʰ ʦʨץ

ʊʝʢʠʩʣʘʛʠʯʥʠʥʛ ʤʘʩʩʘʩʠ 1530 ʢʛ, ʠʰ ʪʝʟʣʠʛʠ 6-7 ʢʤ/ʩʦʘʪ, ʪʘʰץʠ 

˄ʣʯʘʤʣʘʨʠ (ʤʤ): 6100 (ʫʟʫʥʣʠʛʠ), 8020 (ʢʝʥʛʣʠʛʠ) ʚʘ 1040 (ʙʘʣʘʥʜʣʠʛʠ). 

ʊʝʢʠʩʣʘʛʠʯ ʙʠʨ ʞʦʡʜʘʥ ʠʢʢʠʥʯʠ ʞʦʡʛʘ ʢ˄ʯʠʨʠʣʛʘʥʜʘ ʫʥʠʥʛ ʸʥ ʩʝʢʮʠʷʣʘʨʠ 

ʛʠʜʨʦʮʠʣʠʥʜʨʣʘʨ ʚʦʩʠʪʘʩʠʜʘ ʢ˄ʪʘʨʠʙ ץ˄ʡʠʣʘʜʠ ״ʘʤʜʘ ʪʘʷʥʯ סʠʣʜʠʨʘʢʣʘʨʠ 

ʪʨʘʥʩʧʦʨʪ ״ʦʣʘʪʠʛʘ ˄ʪʢʘʟʠʣʘʜʠ. 

ʄɺ-6,0 ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ (1.2-ʨʘʩʤ) ʝʨʣʘʨʥʠ ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰ ʫʯʫʥ 

ʤ˄ʣʞʘʣʣʘʥʛʘʥ. ʋ ˄ʨʪʘ ʚʘ ʠʢʢʠʪʘ ʸʥ ʩʝʢʮʠʷʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʢʦʨʧʫʩ, 

ʪʦʨʪץʠ ʚʘ סʠʣʜʠʨʘʢʣʘʨʜʘʥ ʠʙʦʨʘʪ [11]. ɪʥ ʩʝʢʮʠʷʣʘʨ ˄ʨʪʘʜʘʛʠ ʩʝʢʮʠʷʛʘ ʪʠʢ 

ʰʘʨʥʠʨʣʘʨ ʙʠʣʘʥ ʫʣʘʥʛʘʥ ʚʘ ʤʦʣʘʥʠʥʛ ʪʨʘʥʩʧʦʨʪ ״ʦʣʘʪʠʜʘ ʦʣʜʠʥʛʘ 
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ʘ) 

 

ʙ) 

ʘ-ʫʤʫʤʠʡ ʢ˄ʨʠʥʠʰʠ; ʙ-ʤʦʣʘ ʢʦʨʧʫʩʠʥʠʥʛ ʨ˄ʥʘʪʠʣʠh ʩʭʝʤʘʩʠ  

1-˄ʨʪʘ ʩʝʢʮʠʷ; 2-ʸʥ ʩʝʢʮʠʷ; 3-ʧʠʯʦ4 ;ץ-ʙʘʣʢʘ; 5-ʪʦʨʪץʠʣʘʨ; 6-ʢʨʦʥʰʪʝʡʥ;  

7-ʛʠʜʨʦʮʠʣʠʥʜʨ; 8-סʠʣʜʠʨʘʢ ʚʠʣʢʘʩʠ; 9-סʠʣʜʠʨʘʢ; 10-ʙʘʣʢʘ ʰʘʨʥʠʨʠ 

1.2-ʨʘʩʤ. ʄɺ-6,0 ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ 
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ʙʫʨʠʣʠʰʠ ʤʫʤʢʠʥ. ׳ʘʨ ʙʠʨ ʩʝʢʮʠʷʥʠʥʛ ʪʘʛ ץʠʩʤʠʛʘ ʠʢʢʠ ʪʦʤʦʥʣʘʤʘ 

ʯʘʨʭʣʘʥʛʘʥ ʧʠʯʦץʣʘʨ ˄ʨʥʘʪʠʣʛʘʥ. 

ʀʰ ʰʘʨʦʠʪʠʛʘ ץʘʨʘʙ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʢʦʨʧʫʩʠʥʠʥʛ ʪʫʧʨʦץץʘ ʙʦʪʠʰ 

ʙʫʨʯʘʛʠ ʛʠʜʨʦʮʠʣʠʥʜʨ ʸʨʜʘʤʠʜʘ ˄ʟʛʘʨʪʠʨʠʣʘʜʠ: a1 ï ʙʫʨʯʘʢ ʦʩʪʠʜʘ ʪʫʧʨʦץ 

ʟʠʯʣʘʥʘʜʠ, a2 ï ʙʫʨʯʘʢ ʦʩʪʠʜʘ ʵʩʘ ʢʝʩʠʣʘʜʠ (1.2, ʙ-ʨʘʩʤ). Ŭ1 ʙʫʨʯʘʢ 0-20Á, Ŭ2 

ʙʫʨʯʘʢ ʵʩʘ 0-15Á ʦʨʘʣʠסʠʜʘ ʨʦʩʪʣʘʥʘʜʠ. 

ʏʠʟʝʣ-ʢʫʣʪʠʚʘʪʦʨ ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ ʸʢʠ ʰʫʜʛʦʨʣʘʥʛʘʥ ʝʨʣʘʨʜʘ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʢʦʨʧʫʩʠ ʟʠʯʣʘʰ (ʤʦʣʘʣʘʰ) ״ʦʣʘʪʠʛʘ ץ˄ʡʠʣʘʜʠ. ɹʫʥʜʘ 

ʢʦʨʧʫʩ ʦʣʜʠʜʘ ʦʨʪʠץʯʘ ʪʫʧʨʦץ ʪ˄ʧʣʘʥʤʘʩʣʠʛʠ, ʪʫʧʨʦץ ʢʦʨʧʫʩʜʘʥ ʦʰʠʙ 

ʤʦʣʘʣʘʥʛʘʥ ʝʨʛʘ ʪʫʰʤʘʩʣʠʛʠ, ʸʥ ʪʦʤʦʥʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʤʘʨʟʘʣʘʨ 

ʙʘʣʘʥʜʣʠʛʠ 5 ʩʤ ʜʘʥ ʦʰʤʘʩʣʠʛʠ ʢʝʨʘʢ. ʅʘʤ ʪʫʧʨʦץʣʘʨ ʪʝʢʠʩʣʘʥʛʘʥʜʘ 

ʤʦʣʘʣʘʰ ʙʫʨʯʘʛʠ ʢʠʯʠʢ, ץʫʨʫץ ʪʫʧʨʦץ ʪʝʢʠʩʣʘʥʛʘʥʜʘ ʵʩʘ ʤʦʣʘʣʘʰ ʙʫʨʯʘʛʠ 

ʢʘʪʪʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤ. 

ɽʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ʟʠʯʣʘʥʛʘʥ ʜʘʣʘ ʶʟʘʩʠʥʠ ʬʘץʘʪ ʪʝʢʠʩʣʘʰ ʣʦʟʠʤ ʙ˄ʣʩʘ, 

ʤʦʣʘ ʢʦʨʧʫʩʠ ʪʫʧʨʦץʥʠ ʢʝʩʠʰ ״ʦʣʘʪʠʛʘ ץ˄ʡʠʣʘʜʠ. ʀʢʢʘʣʘ ״ʦʣʜʘ ״ʘʤ ʘʛʨʝʛʘʪ 

ʜʠʘʛʦʥʘʣ ʙ˄ʡʣʘʙ ʤʦʢʠʩʠʤʦʥ ״ʘʨʘʢʘʪʣʘʥʠʙ ʠʰʣʘʡʜʠ. ɿʠʯʣʘʥʛʘʥ ʫʯʘʩʪʢʘʣʘʨʥʠ 

ʪʝʢʠʩʣʘʰʜʘ ʬʘץʘʪ ʙʠʨ ʤʘʨʪʘ ˄ʪʠʰʥʠʥʛ ˄ʟʠ ʢʠʬʦʷ ץʠʣʘʜʠ, ʶʤʰʦץ ʝʨʣʘʨ 

ʟʠʯʣʘʥʛʘʥʠʜʘ ʵʩʘ 2-3 ʤʘʨʪʘ ˄ʪʠʰ ʢʝʨʘʢ ʙ˄ʣʘʜʠ. 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʢʦʨʧʫʩʠʥʠʥʛ ʠʯʠʛʘ ץ˄ʰʠʤʯʘ ʶʢʣʘʨ (ʙʘʣʣʘʩʪ) 

˄ʨʥʘʪʠʣʠʙ ʸʢʠ ʫʣʘʨ ʦʣʠʙ ʪʘʰʣʘʥʠʙ, ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʘʥʠʰ ʜʘʨʘʞʘʩʠ 

˄ʟʛʘʨʪʠʨʠʣʘʜʠ. 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʙʠʨ ʞʦʡʜʘʥ ʠʢʢʠʥʯʠ ʞʦʡʛʘ ʢ˄ʯʠʨʠʣʛʘʥʜʘ ʫʥʠʥʛ ʸʥ 

ʩʝʢʮʠʷʣʘʨʠ ʦʣʜʠʥʛʘ ʙʫʨʠʣʠʙ ʪʘʭʣʘʥʘʜʠ ʚʘ סʠʣʜʠʨʘʢʣʘʨʠ ʪʨʘʥʩʧʦʨʪ ״ʦʣʘʪʠʛʘ 

˄ʪʢʘʟʠʣʘʜʠ. 

 ʘ ʙʦʩʠʤʠ 0,003 ʄʇʘ, ʠʰץץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ 6 ʤ. ʄʘʩʩʘʩʠ 860 ʢʛ, ʪʫʧʨʦפ

ʪʝʟʣʠʛʠ 5-7 ʢʤ/ʩʦʘʪ, ʪʘʰץʠ ˄ʣʯʘʤʣʘʨʠ (ʤʤ): 3370 (ʫʟʫʥʣʠʛʠ), 6030 (ʢʝʥʛʣʠʛʠ) 

ʚʘ 910 (ʙʘʣʘʥʜʣʠʛʠ). 

ʄɺ-6,5 ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʄɺ-6,0 ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʙʘʟʘʩʠʜʘ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ ʚʘ ʫʥʜʘʥ ץ˄ʰʠʤʯʘ ʶʢʣʘʨ (ʙʘʣʣʘʩʪʣʘʨ) ץ˄ʡʠʰ ʫʯʫʥ ʙ˄ʣʠʥʤʘʣʘʨʛʘ 

ʵʛʘ ʵʢʘʥʣʠʛʠ ״ʘʤʜʘ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ 0,5 ʤ ʛʘ ʢʘʪʪʘʣʘʰʪʠʨʠʣʛʘʥʣʠʛʠ ʙʠʣʘʥ 
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ʬʘʨץ ץʠʣʘʜʠ. ʐʫ ʩʘʙʘʙʣʠ ʙʫ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʄɺ-6,0 ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ 

ʥʠʩʙʘʪʘʥ ʶץʦʨʠ ʠʰ ʫʥʫʤʠ ʚʘ ʩʠʬʘʪʠʛʘ ʵʛʘ [12]. 

ʋʟʦץ ʡʠʣʣʘʨ ʤʦʙʘʡʥʠʜʘ ʢʝʥʛ ץ˄ʣʣʘʥʠʙ ʢʝʣʠʥʛʘʥʣʠʛʠʛʘ ץʘʨʘʤʘʩʜʘʥ 

ʄɺ-6,0 ʚʘ ʄɺ-6,5 ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ץʫʡʠʜʘʛʠ ʞʠʜʜʠʡ ʢʘʤʯʠʣʠʢʣʘʨʛʘ ʵʛʘ: 

- ʙʠʨʠʥʯʠʜʘʥ, ʫʣʘʨ ʪʠʨʢʘʤʘ ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʵʥʝʨʛʠʷʪʘʣʘʙ ʚʘ 

ʤʘʪʝʨʠʘʣ״ʘʞʤʜʦʨ, ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʥʦץʫʣʘʡ, ʤʘʥʝʚʨʯʘʥʣʠʛʠ ʚʘ ʠʰ ʫʥʫʤʠ 

ʧʘʩʪ, ʢʘʪʪʘ ʙʫʨʠʣʠʰ ʤʘʡʜʦʥʠʥʠ ʪʘʣʘʙ ʵʪʘʜʠ (ʚʘ ʜʝʤʘʢ ʩʘʣʪ ʶʨʠʰʛʘ ʢ˄ʧ ʚʘץʪ 

ʩʘʨʬʣʘʡʜʠ);  

- ʠʢʢʠʥʯʠʜʘʥ, ʤʘʲʣʫʤʢʠ ʪʫʧʨʦץʥʠʥʛ ʪʫʨʠ (ʝʥʛʠʣ, ˄ʨʪʘ, ʦסʠʨ), ʥʘʤʣʠʛʠ, 

ʫʥʛʘ ʤʦʣʘʣʘʰʜʘʥ ʦʣʜʠʥ, ʷʲʥʠ ʯʠʟʝʣʣʘʰ ʸʢʠ ʰʫʜʛʦʨʣʘʰʜʘ  ץʘʥʜʘʡ 

ʯʫץʫʨʣʠʢʢʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʣʠʛʠ ʚʘ ʙʫʥʜʘ ʪʫʧʨʦץ ץʘʡ ʜʘʨʘʞʘʜʘ 

ʫʚʘʣʘʥʛʘʥʣʠʛʠ (ʤʘʡʜʘʣʘʥʛʘʥʣʠʛʠ)ʛʘ ץʘʨʘʙ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠʥʛ ʪʫʧʨʦץץʘ 

ʙʝʨʘʜʠʛʘʥ ʙʦʩʠʤʠ ʤʘʲʣʫʤ ʦʨʘʣʠץʜʘ ʨʦʩʪʣʘʥʘʜʠ. ʄʘʚʞʫʜ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʣʘʨʜʘ ʪʫʧʨʦץץʘ ʙʝʨʠʣʘʜʠʛʘʥ ʙʦʩʠʤ ʫʣʘʨʛʘ ʙʫʪʫʥ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ 

ʙ˄ʡʠʯʘ ץ˄ʰʠʤʯʘ ʶʢʣʘʨ (ʤʝʪʘʣʣ ʸʢʠ ʙʝʪʦʥ ʙʘʣʣʘʩʪʣʘʨ, ץʦʧʣʘʥʛʘʥ ץʫʤ ʸʢʠ 

ʪʫʧʨʦץ (ץ˄ʡʠʰ ʸʢʠ ʫʣʘʨʥʠ ʦʣʠʙ ʪʘʰʣʘʰ ʡ˄ʣʠ ʙʠʣʘʥ ʨʦʩʪʣʘʥʘʜʠ. ˄פ ʰʠʤʯʘ 

ʶʢʣʘʨʥʠ ץ˄ʡʠʰ ʸʢʠ ʦʣʠʙ ʪʘʰʣʘʰ ץ˄ʣ ʢʫʯʠ ʙʠʣʘʥ ʙʘʞʘʨʠʣʘʜʠ ʚʘ ʙʫʥʠʥʛ ʫʯʫʥ 

ʢ˄ʧ ʚʘץʪ ʚʘ ʦסʠʨ ץ˄ʣ ʤʝ״ʥʘʪʠ ʩʘʨʬʣʘʥʘʜʠ, ץ˄ʰʠʤʯʘ ץ˄ʣ ʢʫʯʠ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. 

ʐʫ ʩʘʙʘʙʣʠ ʢ˄ʧ ״ʦʣʣʘʨʜʘ ʭ˄ʞʘʣʠʢʣʘʨʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠʥʛ ʪʫʧʨʦץץʘ 

ʙʝʨʠʣʘʜʠʛʘʥ ʙʦʩʠʤʠ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʙ˄ʣʠʰʠ ʪʘʲʤʠʥʣʘʥʤʘʡʜʠ. ɹʫ ˄ʟ 

ʥʘʚʙʘʪʠʜʘ ʠʰ ʩʠʬʘʪʠʥʠʥʛ ʧʘʩʘʡʠʰʠ ʚʘ ʤʦʣʘʣʘʰʥʠʥʛ ʠʢʢʠ-ʫʯ ʤʘʨʪʘʣʘʙ 

˄ʪʢʘʟʠʣʠʰʠʛʘ ʩʘʙʘʙ ʙ˄ʣʘʜʠ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʛʘ 

˄ʨʥʘʪʠʣʘʜʠʛʘʥ ץ˄ʰʠʤʯʘ ʶʢʣʘʨʥʠ ʙʠʨ ʞʦʡʜʘʥ ʠʢʢʠʥʯʠ ʞʦʡʛʘ ʦʣʠʙ ʙʦʨʠʰ 

ʫʯʫʥ ʪʨʘʥʩʧʦʨʪ ʚʦʩʠʪʘʩʠ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. ɹʫʣʘʨʥʠʥʛ ʙʘʨʯʘʩʠ ʦʭʠʨ-ʦץʠʙʘʪʜʘ 

ʤʝ״ʥʘʪ ʚʘ ʸʥʠʣסʠ ʩʘʨʬʠ ʚʘ ʙʦʰץʘ ʭʘʨʘʞʘʪʣʘʨʥʠʥʛ ʦʨʪʠʰʠ, ʠʰ ʫʥʫʤʠʥʠʥʛ 

ʧʘʩʘʡʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ; 

- ʫʯʠʥʯʠʜʘʥ, ʶץʦʨʠʜʘʛʠʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץʘʜʠʢʠ, ʫʣʘʨ ʤʘʲʥʘʚʠʡ 

ʵʩʢʠʨʛʘʥ, ʝʨʣʘʨʛʘ ʤʠʥʠʤʘʣ ʚʘ ʪʝʞʘʤʢʦʨʣʠʢ ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʰ ʢʘʙʠ 

ʟʘʤʦʥʘʚʠʡ ʪʘʣʘʙʣʘʨʛʘ ʞʘʚʦʙ ʙʝʨʤʘʡʜʠ; 

ʌʝʨʤʝʨ ʚʘ ʜʝץ״ʦʥ ʭ˄ʞʘʣʠʢʣʘʨʠʜʘ ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ñɹʄʂɹ-ɸʛʨʦʤʘʰò 
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ɸɾʜʘ ʅʆ-2.1.000 ʨʫʩʫʤʜʘʛʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʚʘ ʫ ʢʠʯʠʢ 

ʫʯʘʩʪʢʘʣʘʨʥʠ ʪʝʢʠʩʣʘʰ ʚʘ ʪʫʧʨʦץʥʠ ʟʠʯʣʘʰ ʫʯʫʥ ʤ˄ʣʞʘʣʣʘʥʛʘʥ. ʋ ʦʩʠʰ 

 .ʫʨʠʣʤʘʩʠ 1, ʨʘʤʘ 2 ʚʘ ʪʝʢʠʩʣʘʛʠʯ 3 ʜʘʥ ʠʙʦʨʘʪ (1.3-ʨʘʩʤ)ץ

 

 

1.3-ʨʘʩʤ. ʅʆ-2.1.000 ʨʫʩʫʤʣʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ 

 ʘʙʫʣ ʩʠʥʦʚʣʘʨʠʜʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʙ˄ʡʠʯʘ ʙʫ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯפ

ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘʥ ʩ˄ʥʛ ʜʘʣʘ ʶʟʘʩʠʥʠʥʛ ˄ʨʪʘʯʘ ʘʨʠʬʤʝʪʠʢ 

ʥʦʪʝʢʠʩʣʠʛʠ Ñ5,0 ʩʤ, ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ ʵʩʘ 1,08 ʛ/ʩʤ3 ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ɹʫ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʘʛʨʦʪʝʭʥʠʢʘ ʪʘʣʘʙʣʘʨʠʛʘ ʞʘʚʦʙ ʙʝʨʤʘʡʜʠ [13]. 

ʖץʦʨʠʜʘ ʪʘʲʢʠʜʣʘʥʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʜʘʥ ʪʘʰץʘʨʠ ʭ˄ʞʘʣʠʢʣʘʨʜʘ 

ʢ˄ʧʣʘʙ ʷʩʘʤʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ץ˄ʣʣʘʥʠʣʘʜʠ. ʂ˄ʧ ״ʦʣʣʘʨʜʘ ʫʣʘʨ ʸסʦʯ ʚʘ 

ʙʝʪʦʥ ʙʨʫʩʣʘʨ (ʩʠʤʸסʦʯʣʘʨ) ״ʘʤʜʘ ʰʚʝʣʣʝʨ ʸʢʠ ʜʚʫʪʘʚʨʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʘʜʠ 

(1.4 ʚʘ 1.5-ʨʘʩʤʣʘʨ), ʟʘʥʞʠʨʣʘʨ, ʪʨʦʩʣʘʨ ʸʢʠ ʩʠʤʣʘʨ ʚʦʩʠʪʘʩʠʜʘ ʪʨʘʢʪʦʨʛʘ 

ʫʣʘʥʘʜʠ. ʋʣʘʨʥʠʥʛ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ 6-8 ʤ ʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. 

ɹʫ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ״ʘʤ ʄɺ-6,0 ʚʘ ʄɺ-6,5 ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʢʘʙʠ 

ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʥʦץʫʣʘʡ, ʧʘʩʪ ʤʘʥʝʚʨʯʘʥʣʠʢ, ʠʰ ʩʠʬʘʪʠ ʚʘ ʫʥʫʤʠʛʘ ʵʛʘ, 

ʫʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ץ˄ʰʠʤʯʘ ץ˄ʣ ʢʫʯʠ ʚʘ ʪʨʘʥʩʧʦʨʪ ʚʦʩʠʪʘʣʘʨʠʥʠ ʪʘʣʘʙ 

ʵʪʘʜʠ (ʫʣʘʨʥʠ ʪʠץʠʣʠʙ ץʦʣʛʘʥ ˄ʩʠʤʣʠʢ ץʦʣʜʠץʣʘʨʠʜʘʥ ʚʘ ʙʦʰץʘ 

ʧʨʝʜʤʝʪʣʘʨʜʘʥ ʪʦʟʘʣʘʰ, ʙʠʨ ʞʦʡʜʘʥ ʠʢʢʠʥʯʠ ʞʦʡʛʘ ˄ʪʢʘʟʠʰ ʫʯʫʥ).  
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ʈʦʩʩʠʷ, ʋʢʨʘʠʥʘ, ɽʚʨʦʧʘ ʤʘʤʣʘʢʘʪʣʘʨʠ ʚʘ ɸʤʝʨʠʢʘʜʘ ʵʢʠʰ ʦʣʜʠʜʘʥ 

ʜʘʣʘ ʶʟʘʩʠʥʠ ʪʝʢʠʩʣʘʰ ʫʯʫʥ ʵʢʠʰ ʦʣʜʠ ʪʝʢʠʩʣʘʛʠʯʣʘʨʠ, ʟʠʯʣʘʰ ʫʯʫʥ ʵʩʘ 

ʪʫʨʣʠ ʢ˄ʨʠʥʠʰʜʘʛʠ סʘʣʪʘʢʤʦʣʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ʕʢʠʰ ʦʣʜʠ 

ʪʝʢʠʩʣʘʛʠʯʣʘʨʠ ״ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠʛʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ˄ʨʥʘʪʠʣʛʘʥ ʠʢʢʠʪʘʜʘʥ 

ʦʣʪʠʪʘʛʘʯʘ ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʙʠʣʘʥ ʞʠ״ʦʟʣʘʥʘʜʠ, ʘʡʨʠʤ ״ʦʣʣʘʨʜʘ ʫʣʘʨʥʠʥʛ 

ʦʨʘʩʠʛʘ ʶʤʰʘʪʢʠʯʣʘʨ ״ʘʤ ˄ʨʥʘʪʠʣʘʜʠ. נʘʣʪʘʢʤʦʣʘʣʘʨ ʵʩʘ ʤʘʰʠʥʘʣʘʨʛʘ ʙʠʨ 

ʸʢʠ ʠʢʢʠ ץʘʪʦʨ ʞʦʡʣʘʰʪʠʨʠʣʘʜʠ.  

ʕʢʠʰ ʦʣʜʠʜʘʥ ʝʨʣʘʨʥʠ ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰ ʥʘʬʘץʘʪ ʙʠʟʥʠʥʛ 

ʨʝʩʧʫʙʣʠʢʘʤʠʟʜʘ, ʙʘʣʢʠ ץ˄ʰʥʠ ʤʘʤʣʘʢʘʪʣʘʨ ʜʝץ״ʦʥʯʠʣʠʛʠʜʘ ״ʘʤ 

ʙʘʞʘʨʠʣʘʜʠʛʘʥ ʵʥʛ ʘʩʦʩʠʡ ʘʛʨʦʪʝʭʥʠʢʘ ʪʘʜʙʠʨʣʘʨʠʜʘʥ ״ʠʩʦʙʣʘʥʘʜʠ. 

 

1.4-ʨʘʩʤ. ɹʝʪʦʥ ʙʨʫʩ (ʩʠʤʸסʦʯ)ʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʷʩʘʤʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ 

 

1.5-ʨʘʩʤ. ɼʚʫʪʘʚʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʷʩʘʤʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ 
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ɹʫ ʘʛʨʦʪʝʭʥʠʢʘ ʪʘʜʙʠʨʣʘʨʠʥʠ ʙʦʰץʘ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʣʘʨ ʙʠʣʘʥ 

ץ˄ ʰʠʙ ʙʘʞʘʨʠʰ ʵʥʝʨʛʠʷ-ʨʝʩʫʨʩʪʝʞʘʤʢʦʨʣʠʢʥʠ ʪʘʲʤʠʥʣʘʰ ʚʘ ʙʠʨ ˄ʪʠʰʜʘ 

ʜʘʣʘ ʶʟʘʩʠʥʠ ʪʝʢʠʩʣʘʙ, ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ.  

 ʘʪʦʨ ʦʣʠʤʣʘʨʠ ʪʦʤʦʥʠʜʘʥ [14]ץ ʍʄʕʀʊʀʥʠʥʛ ʙʠʨפʘʟפ

 ʦʥʯʠʣʠʛʠʜʘ ʝʨʣʘʨʥʠ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰץ״ʦʨʤʘ ʜʝסʠʩʪʦʥʥʠʥʛ ʞʘʥʫʙʠʡ ʩʫסʦʟʦפ

ʫʯʫʥ ʈɺʇ-4 ʨʫʩʫʤʣʠ ץʫʨʠʣʤʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʙ˄ʣʠʙ, ʫʥʠʥʛ ʨʘʤʘʩʠ ʦʣʜ 

 ʠʩʤʠʜʘ ʦʨʪʢʠץ ʘץʸʡʩʠʤʦʥ ʧʘʥʞʘ, ʦʨץ˄ ʠʩʤʠʜʘ ʪʝʢʠʩʣʘʛʠʯ, ˄ʨʪʘʩʠʜʘץ

ʪʝʢʠʩʣʘʛʠʯ ʚʘ סʘʣʪʘʢʤʦʣʘ ˄ʨʥʘʪʠʣʛʘʥ (1.6-ʨʘʩʤ). ʊʘʢʣʠʬ ʵʪʠʣʘʸʪʛʘʥ ץʫʨʠʣʤʘ 

ʙʠʨ ˄ʪʠʰʜʘ ʜʘʣʘʜʘ ʤʘʚʞʫʜ ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠ ʪʝʢʠʩʣʘʡʜʠ, ʪʫʧʨʦץʥʠ ʯʫץʫʨ  

ʶʤʰʘʪʘʜʠ ʚʘ ʫʨʫס ʵʢʠʰ ʫʯʫʥ  ʤʘʡʠʥ ץʘʪʣʘʤ ״ʦʩʠʣ ץʠʣʠʙ ʢʝʪʘʜʠ.  

 

1.6-ʨʘʩʤ. ɽʨʣʘʨʥʠ ʪʝʢʠʩʣʘʡʜʠʛʘʥ ʈɺʇ-4 ʨʫʩʫʤʣʠ ץʫʨʠʣʤʘ 

Leo Machinery (פʦʟʦסʠʩʪʦʥ) ʬʠʨʤʘʩʠ ʝʨʣʘʨʥʠ ʵʢʠʰʜʘʥ ʦʣʜʠʥ 

ʪʝʢʠʩʣʘʡʜʠʛʘʥ RGBR-5FT ʤʦʜʝʣʜʘʛʠ ʪʝʢʠʩʣʘʛʠʯʣʘʨ (1.7-ʨʘʩʤ) ʠʰʣʘʙ 

ʯʠץʘʨʠʰʥʠ ʡ˄ʣʛʘ ץ˄ʡʛʘʥ [15].  

ʄʘʟʢʫʨ ץʫʨʠʣʤʘʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯ ץʠʩʤʠʛʘ ʪʠʰʣʘʨ ˄ʨʥʘʪʠʣʛʘʥ ʙ˄ʣʠʙ, 

ʙʠʨ ʚʘץʪʜʘ ץʘʪʪʠץʣʠʛʠ ʶץʦʨʠ ʙ˄ʣʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ ʜʘʣʘ ʶʟʘʩʠʥʠ ʶʤʰʘʪʠʰ 

ʫʯʫʥ ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

ʍʠʪʦʡʥʠʥʛ ʐʘʥʜʫʥ ʚʠʣʦʷʪʠʜʘ ʎʠʥʜʘʦ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʪʝʭʥʠʢʘʣʘʨʠ 

ʟʘʚʦʜʠʜʘ ʤʘʭʩʫʩ ʤʁʰʘʪʢʠʯʣʘʨ ʙʠʣʘʥ ʞʠ״ʦʟʣʘʥʛʘʥ ʪʝʢʠʩʣʘʛʠʯ ʠʰʣʘʙ 

ʯʠץʘʨʠʣʛʘʥ [16]. ɹʫ ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʜʘʣʘ ʶʟʘʩʠʥʠ ʤʘʭʩʫʩ ʶʤʰʘʪʢʠʯʣʘʨ 

ʦʨץʘʣʠ 12-15 ʩʤ ʛʘʯʘ ʶʤʰʘʪʘʜʠ, ʢʝʡʠʥ ʵʩʘ ʪʝʢʠʩʣʦʚʯʠ ץʠʩʤʠ ʝʨʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠ ʪʝʢʠʩʣʘʡʜʠ ʚʘ ʪʫʧʨʦץʥʠ ɻʢʠʰʛʘ ʪʘʡʸʨʣʘʙ ʢʝʪʘʜʠ (1.8-ʨʘʩʤ). 
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1.7-ʨʘʩʤ.  RGBR-5FT ʤʦʜʝʣʜʘʛʠ ʝʨ ʪʝʢʠʩʣʘʛʠʯ 

 

1.8-ʨʘʩʤ.  ʄʘʭʩʫʩ ʶʤʰʘʪʢʠʯʣʠ ʪʝʢʠʩʣʘʛʠʯ 

1.9-ʨʘʩʤʜʘ Farmet ʬʠʨʤʘʩʠʥʠʥʛ Kompaktomat ʨʫʩʫʤʣʠ ʷʨʠʤ ʦʩʤʘ 

ʪʫʧʨʦץץʘ ʵʢʠʰ ʦʣʜʠʜʘʥ ʠʰʣʦʚ ʙʝʨʠʰ ʢʦʤʙʠʥʘʪʦʨʠ ʢʝʣʪʠʨʠʣʛʘʥ [17]. ʋ ʜʘʣʘ 

ʟʁʘʩʠʜʘʛʠ ץʘʪץʘʣʦץ ʚʘ ʡʠʨʠʢ ʢʝʩʘʢʣʘʨʥʠ ʤʘʡʜʘʣʘʙ ʪʝʢʠʩʣʘʡʜʠ ״ʘʤʜʘ ʫʨʫס 

ʵʢʠʰ ʫʯʫʥ ץʘʣʠʥʣʠʛʠ 0-10 ʩʤ ʦʨʘʣʠסʠʜʘ ʙ˄ʣʛʘʥ ʤʘʡʠʥ ץʘʪʣʘʤ ״ʦʩʠʣ ץʠʣʘʜʠ. 

ʊʫʧʨʦץ ʰʘʨʦʠʪʠʛʘ ץʘʨʘʙ ʙʠʨ ʥʝʯʘ ʭʠʣ ʠʰ ʦʨʛʘʥʣʘʨʠ ˄ʨʥʘʪʠʣʠʰʠ ʤʫʤʢʠʥ.  

ɹʫʥʜʘʥ ʪʘʰץʘʨʠ ʏʝʭʠʷʥʠʥʛ Bednar ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʤʘʰʠʥʘʩʦʟʣʠʛʠ 

ʢʦʨʭʦʥʘʩʠ SWIFTER SO ʨʫʩʫʤʣʠ ʪʫʧʨʦץץʘ ʠʰʣʦʚ ʙʝʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ 

ʢʦʤʧʘʢʪʦʨʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰʥʠ ʡ˄ʣʛʘ ץ˄ʡʛʘʥ (1.10-ʨʘʩʤ) [18].  

https://www.farmet.cz/ru
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1.9-ʨʘʩʤ. ʐʫʜʛʦʨʣʘʥʛʘʥ ʝʨʣʘʨʛʘ ʵʢʠʰ ʦʣʜʠʜʘʥ ʠʰʣʦʚ  

ʙʝʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʢʦʤʙʠʥʘʪʦʨ 

 

1.10-ʨʘʩʤ. ʊʫʧʨʦץ ʰʘʨʦʠʪʠ ʦסʠʨ ʙ˄ʣʛʘʥ ʝʨʣʘʨʥʠ ʵʢʠʰʛʘ  

ʪʘʡʸʨʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʢʦʤʧʘʢʪʦʨ  

ʋʰʙʫ ʢʦʤʧʘʢʪʦʨʜʘ ʩʘʢʢʠʟ ʪʫʨʜʘʛʠ ʠʰ ʦʨʛʘʥʣʘʨ ʤʫʞʘʩʩʘʤ ʙ˄ʣʠʙ, 

 ʘʤ ʙʠʨ ˄ʪʠʰʜʘ ʝʨʣʘʨʥʠ ʪʝʢʠʩʣʘʙ, ʤʘʡʠʥ״ ʰʘʨʦʠʪʣʘʨʠʜʘ ץʠʨ ʪʫʧʨʦסʘʪʪʦʢʠ ʦ״

  .ʠʣʘʜʠץ ʦʩʠʣ״ ʘʪʣʘʤץ
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ʈʦʩʩʠʷ ʌʝʜʝʨʘʮʠʷʩʠ ʊʶʤʝʥɹ ʰʘ״ʨʠʜʘʛʠ çɸʛʨʦʬʠʨʤʘ ʂʈʠʄʄè ʄʏɾ 

ʝʨʣʘʨʥʠ ʪʝʢʠʩʣʘʡʜʠʛʘʥ ץʫʨʠʣʤʘ [19] ʠʰʣʘʙ ʯʠץʘʨʘʜʠ (1.11-ʨʘʩʤ). ɹʫ ץʫʨʠʣʤʘ 

ʩʫסʦʨʤʘ ʜʝץ״ʦʥʯʠʣʠʢʜʘ ʥʠʰʘʙʣʠʛʠ ʙʫʟʠʣʛʘʥ ʚʘ ʥʦʪʝʢʠʩ ʝʨʣʘʨʥʠ ʪʝʢʠʩʣʘʰ 

ʫʯʫʥ ʤ˄ʣʞʘʣʣʘʥʛʘʥ. 

 

1.11-ʨʘʩʤ.  ʅʦʪʝʢʠʩ ʝʨʣʘʨʥʠ ʪʝʢʠʩʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʪʝʢʠʩʣʘʛʠʯ 

ʍʘʢʘʩʠʷ ʈʝʩʧʫʙʣʠʢʘʩʠ ɸʙʘʢʘʥ ʰʘ״ʨʠʜʘʛʠ ʍʘʢʘʩʠʷ ʘʛʨʘʨ ʤʫʘʤʤʦʣʘʨʠ 

ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʥʩʪʠʪʫʪʠʜʘ ʷʨʠʤ ʦʩʤʘ ʪʫʨʜʘʛʠ ʪʝʢʠʩʣʘʛʠʯ ʢʦʥʩʪʨʫʢʮʠʷʩʠ 

(1.12-ʨʘʩʤ) ʠ ʣhʘʙ ʯʠץʠʣʛʘʥ. ʋ ʷʭʣʠʪ ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʨʘʤʘ, ʪ˄ʨʪʪʘ סʠʣʜʠʨʘʢ ʚʘ 

ʢ˄ʥʜʘʣʘʥʛ ʠʰ ʦʨʛʘʥʠʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ [20]. ʋʥʠʥʛ ʠʰ ʦʨʛʘʥʠ ʤʘʨʢʘʟʠʡ ʚʘ 

ʠʢʢʠ ʸʥ ʩʝʢʮʠʷʣʘʨ ʢ˄ʨʠʥʠʰʠʜʘ ʙ˄ʣʠʙ, ʫʣʘʨ ʪʨʘʥʩʧʦʨʪ ״ʦʣʘʪʠʛʘ ʢʝʣʪʠʨʠʰ 

ʫʯʫʥ ʡʠסʠʣʘʜʠ. 

ɼʘʣʘ ʶʟʘʩʠʥʠ ʪʝʢʠʩʣʘʰʜʘʥ ʦʣʜʠʥ ʪʝʢʠʩʣʘʛʠʯ ʪʨʘʢʪʦʨʥʠʥʛ ʛʠʜʨʘʚʣʠʢ 

ʪʠʟʠʤʠʛʘ ʫʣʘʥʘʜʠ, ʫʥʠ ʠʰʯʠ ״ʦʣʘʪʠʛʘ ʢʝʣʪʠʨʠʰ ʫʯʫʥ ˄ʥʛ ʚʘ ʯʘʧ ץʠʩʤʣʘʨʠ 

ʡyʠʣʘʜʠ ʚʘ ʠʣʛʘʢʣʘʨ ʸʨʜʘʤʠʜʘ ʤʘ״ʢʘʤʣʘʙ ץ˄ʡʠʣʘʜʠ. ʄʘʟʢʫʨ ʪʝʢʠʩʣʘʛʠʯʥʠ 1,4 

ʢʣʘʩʩʜʘʛʠ ʪʨʘʢʪʦʨʣʘʨ ʙʠʣʘʥ ʘʛʨʘʛʘʪʣʘʙ ʠʰʣʘʪʠʰ ʤʫʤʢʠʥ.  

1.13-ʨʘʩʤʜʘ ʇɺʄ-5,0 ʨʫʩʫʤʣʠ ʪʝʢʠʩʣʘʛʠʯ ʢʝʣʪʠʨʠʣʛʘʥ ʙ˄ʣʠʙ [21], ʫ 

ʨʘʤʘ, ʶʨʠʰ סʠʣʜʠʨʘʢʣʘʨʠ ʙʠʣʘʥ ʞʠ״ʦʟʣʘʥʛʘʥ ʦʣʜ ץʠʩʤʠ ʚʘ ʦʨץʘʥʛʠ ʪʘʷʥʯ 

ʨʘʤʘʜʘʥ ʪʘhʢʠʣ ʪʦʧʛʘʥ. ʊʝʢʠʩʣʘʛʠʯ ʨʘʤʘʩʠʛʘ ץʘʤʨʘʰ ʙʫʨʯʘʛʠ 45Á ʙ˄ʣʛʘʥ 

ʛʨʝʡʜʝʨ ʢ˄ʨʠʥʠhʠʜʘʛʠ ʫʯʪʘ ʦʪʚʘʣʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʛʘʥ ʩʝʢʮʠʷʣʘʨ ʤʘ״ʢʘʤʣʘʥʛʘʥ 
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1.12-ʨʘʩʤ. ʗʨʠʤ ʦʩʤʘ ʪʫʨʜʘʛʠ ʪʝʢʠʩʣʘʛʠʯ 

 

1 ïʦʣʜ ץʠʩʤ; 2, 3 ï ʛʠʜʨʦʮʠʣʠʥʜʨʣʘʨ; 4 ïʦʨץʘʥʛʠ ʨʘʤʘ; 5 ïʛʨʝʡʜʝʨʣʠ 

ʦʪʚʘʣʣʘʨ; 6 ï ʨʘʤʘ; 7 ï ʦʪʚʘʣ-ʪʦʟʘʣʘʛʠʯ 

1.13-ʨʘʩʤ. ʇɺʄ-5,0 ʨʫʩʫʤʣʠ ʪʝʢʠʩʣʘʛʠʯ 

 ʘʨ ʙʠʨ ʩʝʢʮʠʷ ʦʪʚʘʣʠ ʦʣʜʠʥʛʠ ʩʝʢʮʠʷ ʦʪʚʘʣʠʛʘ ʥʠʩʙʘʪʘʥ  90Á ʙʫʨʯʘʢʢʘ׳

ʙʫʨʠʣʛʘʥ. ʆʪʚʘʣʥʠʥʛ ʧʘʩʪʢʠ ץʠʩʤʠʛʘ ʟʘʥʛʣʘʤʘʩ ʤʝʪʘʣʣʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ 

ʛʦʨʠʟʦʥʪʘʣ ˄ʪʢʠʨ ʪʠסʣʘʨ ˄ʨʥʘʪʠʣʛʘʥ. ʆʪʚʘʣʣʠ ʩʝʢʮʠʷʣʘʨʜʘʥ ʢʝʡʠʥ ʦʪʚʘʣ-

ʪʦʟʘʣʘʛʠʯ ˄ʨʥʘʪʠʣʛʘʥ. ʊʝʢʠʩʣʘʛʠʯ ʛʠʜʨʦʮʠʣʠʥʜʨʣʘʨ ʦʨץʘʣʠ ʪʨʘʢʪʦʨ 

ʢʘʙʠʥʘʩʠʜʘʥ ʙʦʰץʘʨʠʣʘʜʠ. 
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ʊʝʢʠʩʣʘʛʠʯ ʠʰ ʦʨʛʘʥʠ ʙʘʣʘʥʜ ʞʦʡʜʘʛʠ ʪʫʧʨʦץʥʠ ץʘʪʣʘʤʣʘʙ ʢʝʩʠʙ, ʫʥʠ 

ʧʘʩʪ ʞʦʡʣʘʨʛʘ ʩʫʨʠʙ ʢʝʣʘʜʠ ʚʘ ʪʘʰʣʘʡʜʠ. ʋʰʙʫ ʪʝʢʠʩʣʘʛʠʯ ʜʘʣʘ 

ʤʘʡʜʦʥʣʘʨʠʥʠ 3-4 ʤʘʨʪʘ ˄ʪʠʰʣʘʨʜʘʥ ʩ˄ʥʛ ʪ˄ʣʠץ ʪʝʢʠʩʣʘʡʜʠ. 

ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʢʘʤʯʠʣʠʢʣʘʨʠ 

ʤʘʪʝʨʠʘʣ״ʘʤʞʜʦʨʣʠʛʠ ʚʘ ʠʰ ʫʥʫʤʠ ʧʘʩʪʣʠʛʠ ״ʘʤʜʘ ʜʘʣʘʜʘʥ ʢ˄ʧ ʤʘʨʪʘʣʘʙ 

˄ʪʠʰʣʘʨʠ ״ʠʩʦʙʠʛʘ ʪʫʧʨʦץʥʠʥʛ ʦʨʪʠץʯʘ ʟʠʯʣʘʰʪʠʨʠʙ ʶʙʦʨʠʰʠ 

  .ʠʩʦʙʣʘʥʘʜʠ״

1.14-ʨʘʩʤʜʘ ʢʦʥʩʪʨʫʢʮʠʷʩʠ ʘʥʯʘ ʩʦʜʜʘ ʚʘ ʝʥʛʠʣ ʙ˄ʣʛʘʥ ʜʘʣʘ ʶʟʘʩʠʥʠ 

ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʣʘʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʘʜʠʛʘʥ ʨʘʤʘʛʘ 

ʧʘʡʚʘʥʜʣʘʥʛʘʥ ʪ˄ʨʪʪʘ ʢ˄ʥʜʘʣʘʥʛ ʙʨʫʩ ʢ˄ʨʠʥʠʰʠʜʘʛʠ ʪʝʢʠʩʣʘʛʠʯ-ʟʠʯʣʘʛʠʯ 

 ʫʨʠʣʤʘ ʜʘʣʘʛʘ ʢʠʨʛʘʥʜʘʥ ʩ˄ʥʛ ʛʠʜʨʦʮʠʣʠʥʜʨפ .ʫʨʠʣʤʘ  ʢʝʣʪʠʨʠʣʛʘʥ [22]ץ

ʨyʜʘʤʠʜʘ ʠʰʯʠ ״ʦʣʘʪʠʛʘ ʢʝʣʪʠʨʠʣʘʜʠ. ɹʫ ץʫʨʠʣʤʘ ״ʘʤ ʶץʦʨʠʜʘʛʠ 

ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʢʘʙʠ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠ ʙʘʨʪʘʨʘʬ ʵʪʠʙ, 

ʪʫʧʨʦץʥʠ ץʠʩʤʘʥ ʟʠʯʣʘʙ ʢʝʪʠʰ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʣʘʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʘʜʠ. 

ʋʥʠʥʛ ʪʫʧʨʦץץʘ ʢʝʨʘʢʣʠ ʙʦʩʠʤʜʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʘ ʦʣʤʘʩʣʠʛʠ, ʜʘʣʘʥʠ ʝʪʘʨʣʠ 

ʜʘʨʘʞʘʜʘ ʪʝʢʠʩʣʘʡ ʦʣʤʘʩʣʠʛʠ ʚʘ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ ʥʠʩʙʘʪʘʥ ʢʠʯʠʢ 

ʙ˄ʣʛʘʥʣʠʛʠ ʢʘʤʯʠʣʠʛʠ ״ʠʩʦʙʣʘʥʘʜʠ. 

 

1.14-ʨʘʩʤ. Alpler ʨʫʩʫʤʣʠ ʪʝʢʠʩʣʘʛʠʯ-ʟʠʯʣʘʛʠʯ ץʫʨʠʣʤʘʩʠ 
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1.15-ʨʘʩʤʜʘ ʋʢʨʘʠʥʘ ʚʘ ɸʚʩʪʨʠʷʜʘ ʠʰʣʘʙ ʯʠץʘʨʠʣʘʜʠʛʘʥ 

ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ.  

 

ʘ) 

 

ʙ) 

1.15-ʨʘʩʤ. BobCat (ʋʢʨʘʠʥʘ) (ʘ) ʚʘ Thomas Hatzenbichler Agro-Technik 

GmbH (ɸʚʩʪʨʠʷ) (ʙ) ʬʠʨʤʘʣʘʨʠ ʪʦʤʦʥʠʜʘʥ ʠʰʣʘʙ ʯʠץʘʨʠʣʛʘʥ 

ʪʝʢʠʩʣʘʛʠʯʣʘʨ 
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ʋʣʘʨ ״ʘʤ ʶץʦʨʠʜʘʛʠʜʝʢ ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʣʘʨʠʥʠ 

ʘʤʘʣʛʘ ʦʰʠʨʘʜʠ. ʋʢʨʘʠʥʘʜʘ ʠʰʣʘʙ ʯʠץʘʨʠʣʘʜʠʛʘʥ ʪʝʢʠʩʣʘʛʠʯʜʘ ʪʝʢʠʩʣʘʰ 

ʠʰʣʘʨʠ ʢ˄ʥʜʘʣʘʥʛ ʙʨʫʩ, ʟʠʯʣʘʰ ʵʩʘ ʛʦʨʠʟʦʥʪʛʘ ʤʘʲʣʫʤ ʙʫʨʯʘʢ ʦʩʪʠʜʘ 

˄ʨʥʘʪʠʣʛʘʥ ʢ˄ʥʜʘʣʘʥʛ ʧʣʘʩʪʠʥʘ ʚʦʩʠʪʘʩʠʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ. 

ɸʚʩʪʨʠʷʜʘ ʠʰʣʘʙ ʯʠץʘʨʠʣʛʘʥ ʪʝʢʠʩʣʘʛʠʯʜʘ ״ʘʤ ʪʝʢʠʩʣʘʛʠʯ ʩʠʬʘʪʠʜʘ 

ʠʢʢʠʪʘ ʢ˄ʥʜʘʣʘʥʛ ʙʨʫʩʜʘʥ, ʟʠʯʣʘʛʠʯ ʩʠʬʘʪʠʜʘ ʵʩʘ ʧʥʝʚʤʘʪʠʢ סʠʣʜʠʨʘʢʣʘʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʛʘʥ. 

ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʪʘ״ʣʠʣʣʘʨ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʞʘ״ʦʥʜʘ ʵʢʠʰ 

ʦʣʜʠʜʘʥ ʜʘʣʘ ʶʟʘʩʠʥʠ ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʤʘʰʠʥʘ ʚʘ 

-ʫʨʠʣʤʘʣʘʨʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʷʭʰʠʣʘʰ ʚʘ ʵʥʝʨʛʠʷץ

ʨʝʩʫʨʩʪʝʞʘʤʢʦʨʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʰ ״ʘʤʜʘ ʙʫ ʪʘʜʙʠʨʣʘʨʥʠ ʪʫʧʨʦץץʘ ʠʰʣʦʚ 

ʙʝʨʠʰ ʙʠʣʘʥ ץ˄ʰʠʙ ʙʘʞʘʨʠʰ ʙ˄ʡʠʯʘ ʢʝʥʛ ʢ˄ʣʘʤʜʘ ʠʰʣʘʨ ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. 

1.3-Ä. ʄʘʚʟʫ ʙ˄ʡʠʯʘ ʠʣʛʘʨʠ ʙʘʞʘʨʠʣʛʘʥ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ 

ʠ ʣhʘʨʠʥʠʥʛ ʪʘ״ʣʠʣʠ 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʘʩʦʩʘʥ ʩʫסʦʨʤʘ ʜʝץ״ʦʥʯʠʣʠʢ ʙʠʣʘʥ 

ʰʫסʫʣʣʘʥʘʜʠʛʘʥ ״ʫʜʫʜʣʘʨʜʘ, ʞʫʤʣʘʜʘʥ ɶʨʪʘ ʆʩʠʸ, ɸʬסʦʥʠʩʪʦʥ, ʇʦʢʠʩʪʦʥ, 

ʆʟʘʨʙʘʡʞʦʥ  ʚʘ ʙʦʰץʘ ʗץʠʥ ʐʘʨץ ʤʘʤʣʘʢʘʪʣʘʨʠʜʘ ʢʝʥʛ ץ˄ʣʣʘʥʠʣʘʜʠ. ʃʘʣʤʠ 

ʜʝץ״ʦʥʯʠʣʠʢ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʘʜʠʛʘʥ ״ʫʜʫʜʣʘʨʜʘ, ʞʫʤʣʘʜʘʥ ʈʦʩʩʠʷ, ɽʚʨʦʧʘ 

ʤʘʤʣʘʢʘʪʣʘʨʠ ʚʘ ɸʤʝʨʠʢʘʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠʥʛ ˄ʨʥʠʛʘ ʪʫʨʣʠ 

ʢ˄ʨʠʥʠʰʜʘʛʠ ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʚʘ סʘʣʪʘʢʤʦʣʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ʐʫ 

ʩʘʙʘʙʜʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʚʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ, 

ʫʣʘʨʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʠʰ ʞʘʨʘʸʥʣʘʨʠʥʠ ʪʘʜץʠץ ʵʪʠʰ ʙ˄ʡʠʯʘ ʠʟʣʘʥʠʰʣʘʨ 

ʘʩʦʩʘʥ ʶʨʪʠʤʠʟʜʘ ʪ.ʬ.ʜ.,ʧʨʦʬ., ʘʢʘʜʝʤʠʢ ʄ.ɸ.ɸʭʤʝʜʞʘʥʦʚ, ʪʝʭʥʠʢʘ ʬʘʥʣʘʨʠ 

ʥʦʤʟʦʜʣʘʨʠ ɺ.ʅ.ʉʦʢʦʣʦʚ, ɸ.ʕʛʘʤʦʚ ʚʘ ʄ.ʇ.ʂʘʣʠʤʙʝʪʦʚʣʘʨ ʪʦʤʦʥʠʜʘʥ ʦʣʠʙ 

ʙʦʨʠʣʛʘʥ [3, 8, 23, 24]. 

ʄ.ɸ.ɸʭʤʝʜʞʘʥʦʚ ʚʘ ɺ.ʅ.ʉʦʢʦʣʦʚʣʘʨ [3, 8] ʪʦʤʦʥʠʜʘʥ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʠʰ ʞʘʨʘʸʥʠ ʥʘʟʘʨʠʡ ʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʞʠ״ʘʪʜʘʥ ʪʘʜץʠץ 

ʵʪʠʣʠʙ, ʫʥʠʥʛ ʦʣʜ ʚʘ ʪʘʛ ץʠʩʤʣʘʨʠ ʦʨʘʩʠʜʘʛʠ ʙʫʨʯʘʢ 90Á ʙ˄ʣʠʰʠ, ʪʘʛ ץʠʩʤ 

ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ 0-15Á ʦʨʘʣʠסʠʜʘ ˄ʨʥʘʪʠʣʠʰʠ ״ʘʤʜʘ ʫʥʠʥʛ ʪʫʧʨʦץץʘ 
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ʙʦʩʠʤʠ 2-6 ʢʇʘ ʦʨʘʣʠסʠʜʘ ʨʦʩʪʣʘʥʠʰʠ ʣʦʟʠʤʣʠʛʠ ʪʘʲʢʠʜʣʘʥʛʘʥ. ɹʫ 

ʪʘʜץʠץʦʪʣʘʨ ʘʩʦʩʠʜʘ ʄɺ-6,0 ʚʘ ʄɺ-6,5 ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ 

ʚʘ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʠʰʣʘʙ ʯʠץʘʨʠʣʠʰʠʛʘ ʢʝʥʛ ʞʦʨʠʡ ʵʪʠʣʛʘʥ. ɸʤʤʦ ʙʫ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʫʟʦץ ʡʠʣʣʘʨ ʜʘʚʦʤʠʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʤʘʩʜʘʥ 

ʢʝʣʠʥʤʦץʜʘ, ʤʘʲʥʘʚʠʡ ʵʩʢʠʨʛʘʥ ʚʘ ʰʫ ʩʘʙʘʙʣʠ ʶץʦʨʠʜʘ ʪʘʲʢʠʜʣʘʙ ˄ʪʠʣʛʘʥ 

ʞʠʜʜʠʡ ʢʘʤʯʠʣʠʢʣʘʨʛʘ ʵʛʘ. 

ɺ.ʅ.ʉʦʢʦʣʦʚ [8] ʤʦʣʘʥʠʥʛ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ 

 :ʫʡʠʜʘʛʠ ʩʦʜʜʘʣʘʰʪʠʨʠʣʛʘʥ ʠʬʦʜʘʥʠ ʪʘʚʩʠʷ ʵʪʛʘʥץ
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ʙʫʥʜʘ ʈ ï ʤʦʣʘʥʠʥʛ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʢ ʢʫʯʠ, ʅ; 

 ʪ ï ץʫʨʠʣʤʘʥʠʥʛ ʤʘʩʩʘʩʠ, ʢʛ;  

  g ï ʵʨʢʠʥ ʪʫʰʠʰ ʪʝʟʣʘʥʠʰʠ, ʤ/ʩ2; 

  Ŭ ï ʤʦʣʘʣʘʰ ʙʫʨʯʘʛʠ, ʛʨʘʜʫʩ.  

ɸʤʤʦ (1.1) ʠʬʦʜʘʜʘ ʪʫʧʨʦץʥʠʥʛ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠ, ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʧʘʨʘʤʝʪʨʣʘʨʠ, ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ ʚʘ ʙʦʰץʘ ʦʤʠʣʣʘʨ ״ʠʩʦʙʛʘ 

ʦʣʠʥʤʘʛʘʥ. 

ɸ.ʊ.ʕʛʘʤʦʚ ʪʦʤʦʥʠʜʘʥ [23] ʸʥʣʘʨʠ ʪʝʥʛ ʙ˄ʣʤʘʛʘʥ ʧʨʠʟʤʘ ʢ˄ʨʠʥʠʰʜʘʛʠ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. ʋʥʠʥʛ ʸʥ ץʠʨʨʘʣʘʨʠ ˄ʟʘʨʦ ʵʛʨʠ ʯʠʟʠץʣʠ 

ʶʟʘʣʘʨ ʙʠʣʘʥ ʪʫʪʘʰʪʠʨʠʣʛʘʥ ʙ˄ʣʠʙ, ʫʣʘʨʥʠʥʛ ʙʘʨʯʘʩʠ ʠʰʯʠ ʶʟʘʣʘʨ 

 ʠʨʨʘ ʠʰʯʠץ ʘʪʨʦʬʠʜʘ ʘʡʣʘʥʪʠʨʠʣʠʙ, ʫ ʸʢʠ ʙʫ ץ˄ ʠʩʦʙʣʘʥʘʜʠ. ɹ˄ʡʣʘʤʘ״

 ʘ ʙʝʨʠʣʘʜʠʛʘʥ ʙʦʩʠʤʥʠ ˄ʟʛʘʨʪʠʨʠʰץץʦʣʘʪʛʘ ˄ʪʢʘʟʠʣʘʜʠ. ɹʫ ʵʩʘ ʪʫʧʨʦ״

ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ ʙʦʩʠʤ ʤʦʣʘʥʠ ״ʘʨ ʙʠʨ ʩʝʢʮʠʷʩʠʜʘʛʠ 

ʠʜʠʰʛʘ ʩʫʶץʣʠʢ (ʩʫʚ) ץʫʡʠʙ ״ʘʤ ʨʦʩʪʣʘʥʠʰʠ ʤʫʤʢʠʥ. 

ɹʫ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʫʧʨʦץ ʶʟʘʩʠʥʠ ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰʜʘʥ  ʪʘʰץʘʨʠ 

ʸʥ ץʠʨʨʘʣʘʨʠ ʵʛʨʠ ʯʠʟʠץʣʠ ʶʟʘʣʘʨ ʙʠʣʘʥ ʪʫʪʘʰʪʠʨʠʣʛʘʥʣʠʛʠ ״ʠʩʦʙʠʛʘ 

ʪʫʧʨʦץʥʠʥʛ ʶʟʘ ץʠʩʤʠʥʠ ʩʘʤʘʨʘʣʠ ʤʘʡʜʘʣʘʡʜʠ. 

ɶʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨ ʤʠʥʠʤʘʣ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʛʘʥ ״ʦʣʜʘ ʶץʦʨʠ ʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʠʰʯʠ ʶʟʘʣʘʨʥʠ ʪʫʪʘʰʪʠʨʫʚʯʠ ʩʠʨʪʥʠʥʛ 
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ʵʛʨʠʣʠʢ ʨʘʜʠʫʩʠ 300-350 ʤʤ, ʠʰʯʠ ʶʟʘʣʘʨʥʠʥʛ ʫʟʫʥʣʠʛʠ 200, 300 ʚʘ 400 ʤʤ, 

ʪʫʧʨʦץץʘ ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʤʘ ʙʦʩʠʤ 2,0, 4,0, 7,0, ʢʇʘ (ʤʦʩ ʨʘʚʠʰʜʘ 

ʝʥʛʠʣ, ˄ʨʪʘ ʚʘ ʦסʠʨ ʪʫʧʨʦץʣʘʨ ʫʯʫʥ) ʚʘ ʠʰ ʪʝʟʣʠʛʠ 1,9-2,5 ʤ/ʩ ʙ˄ʣʠʰʠ 

ʣʦʟʠʤʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. 

ɸʤʤʦ ʢʦʥʩʪʨʫʢʮʠʷʩʠ ʤʫʨʘʢʢʘʙʣʠʛʠ, ʄɺ-6,0 ʚʘ ʄɺ-6,5 ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʢʘʙʠ ʪʠʨʢʘʣʤʘ ʙ˄ʣʛʘʥʣʠʛʠ, ʶץʦʨʠ ʤʘʪʝʨʠʘʣ-

ʵʥʝʨʛʠʷ״ʘʞʤʜʦʨʣʠʢ, ʧʘʩʪ ʤʘʥʝʚʨʯʘʥʣʠʢ, ʢʘʪʪʘ ʙʫʨʠʣʠʰ ʤʘʡʜʦʥʠʥʠ ʪʘʣʘʙ 

ʵʪʠʰʠ ʢʘʙʠ ʢʘʤʯʠʣʠʢʣʘʨʛʘ ʵʛʘ ʙ˄ʣʛʘʥʣʠʛʠ ʪʫʬʘʡʣʠ ʙʫ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ 

ʠʰʣʘʙ ʯʠץʘʨʠʰʛʘ ʞʦʨʠʡ ʵʪʠʣʤʘʜʠ. 

ɸ.ʊ.ʕʛʘʤʦʚ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠʥʠ ʘʥʠץʣʘʰ 

ʫʯʫʥ ץʫʡʠʜʘʛʠ ʠʬʦʜʘʥʠ ʪʘʢʣʠʬ ʵʪʛʘʥ: 
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ʙʫʥʜʘ Wn ï ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʦʣʜʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʪʫʧʨʦץ ʧʨʠʟʤʘʩʠʥʠʥʛ 

  ;ʘʞʤʠ, ʤ3״

f , f Ӿ ï ʪʫʧʨʦץʥʠʥʛ ʪʘʰץʠ ʚʘ ʠʯʢʠ ʠʰץʘʣʘʥʠʰ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ;  

ʅ0 ï ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץץʘ ʙʦʪʠʰ ʯʫץʫʨʣʠʛʠ, ʤ;  

ɺ ï ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ, ʤ; 

R ï ʠʰ ʦʨʛʘʥʠʥʠʥʛ ʵʛʨʠʣʠʢ ʨʘʜʠʫʩʠ, ʤ; 

ɛ ï ץʘʪʣʘʤ ʯʫץʫʨʣʠʛʠʛʘ ʙʦסʣʠץ ʨʘʚʠʰʜʘ ʪʫʧʨʦץ ʙ˄ʣʘʢʣʘʨʠʥʠʥʛ ʩʠʣʞʠʰ 

ʪʝʟʣʠʛʠ ˄ʟʛʘʨʠʰʠʥʠ ״ʠʩʦʙʛʘ ʦʣʘʜʠʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪ;  

ɟʇ ï ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ, ʢʛ/ʤ
3; 

ȹŬ ï ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʘʥʠh ʢʦʵʬʬʠʮʠʝʥʪʠ; 

Vn ï ʘʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, ʤ/ʩ; 

ű ï ʪʫʧʨʦץʥʠʥʛ ʪʘʰץʠ ʠʰץʘʣʘʥʠʰ ʙʫʨʯʘʛʠ, ʛʨʘʜʫʩ. 

(1.2) ʠʬʦʜʘʜʘ ״ʘʤ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠʛʘ ʪʘʲʩʠʨ 

ʢ˄ʨʩʘʪʘʜʠʛʘʥ ʦʤʠʣʣʘʨ ʝʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ״ʠʩʦʙʛʘ ʦʣʠʥʤʘʛʘʥ. 
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ʄ.ʇ.ʂʘʣʠʤʙʝʪʦʚ [24] ʪʦʤʦʥʠʜʘʥ ʦʣʜʠʥʤʘ-ʢʝʡʠʥ ʞʦʡʣʘʰʛʘʥ ʙʠʨ ʥʝʯʘ 

ʪʝʢʠʩʣʦʚʯʠ-ʟʠʯʣʦʚʯʠ ʠʰ ʦʨʛʘʥʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʘʩʦʩʣʘʰ ʙ˄ʡʠʯʘ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʛʘʥ. ɹʫ 

ʪʘʜץʠץʦʪʣʘʨ ʢʘʤ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʙ, ʜʘʣʘ ʶʟʘʩʠʥʠʥʛ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ 

ʪʝʢʠʩʣʘʥʠʰʠ ʚʘ ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʪʝʢʠʩʣʘʛʠʯ-

ʟʠʯʣʘʛʠʯ ״ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠ ʙ˄ʡʠʯʘ 10 ʤʤ ʬʘʨץ ʙʠʣʘʥ ʧʦסʦʥʘʩʠʤʦʥ 

ʞʦʡʣʘʰʛʘʥ ʫʯʪʘ ʪʝʢʠʩʣʦʚʯʠ-ʟʠʯʣʦʚʯʠ ʠʰ ʦʨʛʘʥʣʘʨʠʛʘ ʵʛʘ ʙ˄ʣʠʰʠ, ʫʣʘʨʥʠʥʛ 

ʪʝʢʠʩʣʦʚʯʠ-ʟʠʯʣʦʚʯʠ ʩʠʨʪʣʘʨʠʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ 

ʙʫʨʯʘʢʣʘʨʠ 40-45Á, ʠʰʯʠ ץʠʩʤʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 15-17 ʩʤ, ʫʣʘʨ ʦʨʘʩʠʜʘʛʠ 

ʙ˄ʡʣʘʤʘ ʤʘʩʦʬʘ 156-160 ʩʤ, ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʙʦʩʠʤ ʢʫʯʠ 2,4-3,5 ʢʅ/ʤ 

ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. ʃʝʢʠʥ ʙʫ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ״ʘʤ 

 ʘʪ ʪʠʨʢʘʣʤʘץʘʨʠʰʠʛʘ ʞʦʨʠʡ ʵʪʠʣʤʘʜʠ. ʋʥʠ ʬʘץʭ˄ʞʘʣʠʛʠ ʠʰʣʘʙ ʯʠ ץʠʰʣʦץ

ʚʘʨʠʘʥʪʜʘ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʤʫʤʢʠʥʣʠʛʠ (ʙ˄ʡʣʘʤʘ ʙʘʟʘʩʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 

ʩʘʙʘʙʣʠ) ʚʘ ʫʥʜʘʥ ʢʝʣʠʙ ʯʠץʘʜʠʛʘʥ ʦץʠʙʘʪʣʘʨ (ʧʘʩʪ ʤʘʥʝʚʨʯʘʥʣʠʢ, ʢʘʪʪʘ 

ʙʫʨʠʣʠʰ ʤʘʡʜʦʥʠʥʠ ʪʘʣʘʙ ʵʪʠʣʠʰʠ, ʠʰ ʫʥʫʤʠʥʠʥʛ ʧʘʩʪʣʠʛʠ) ʙʫʥʠʥʛ ʘʩʦʩʠʡ 

ʩʘʙʘʙʠ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʈʝʩʧʫʙʣʠʢʘʤʠʟ ʰʘʨʦʠʪʠʜʘ ʵʢʠʰ ʦʣʜʠ ʪʝʢʠʩʣʘʛʠʯʣʘʨʠ 

ʂ.ʄʫʭʘʤʤʘʜʩʦʜʠץʦʚ [25] ʚʘ ɹ.ʂ.ʋʪʝʧʙʝʨʛʝʥʦʚʣʘʨ [26] ʪʦʤʦʥʠʜʘʥ ʪʘʜץʠץ 

ʵʪʠʣʛʘʥ. 

ʂ.ʄʫʭʘʤʤʘʜʩʦʜʠʢʦʚ [25] ʵʢʠʰ ʦʣʜʠ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ ʠ  hʞʘʨʘʸʥʠʥʠ 

ʪʘʜץʠץ ʵʪʠʙ, ʫʥʠʥʛ ʠʰ ʦʨʛʘʥʣʘʨʠ ʠʢʢʠ ץʘʪʦʨ ˄ʨʥʘʪʠʣʠʰʠ (ʙʠʨʠʥʯʠ ץʘʪʦʨ 

ʭʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠʛʘ ʥʠʩʙʘʪʘʥ ʙʫʨʯʘʢ ʦʩʪʠʜʘ, ʠʢʢʠʥʯʠ ץʘʪʦʨ-ʧʝʨʧʝʥʜʠʢʫʣʷʨ) 

ʣʦʟʠʤ ʜʝʛʘʥ ʭʫʣʦʩʘʛʘ ʢʝʣʛʘʥ. 

ɹ.ʂ.ʋʪʝʧʙʝʨʛʝʥʦʚ [26] ʪʦʤʦʥʠʜʘʥ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨʜʘ 

ʪʫʧʨʦץץʘ ʵʢʠʰʜʘʥ ʦʣʜʠʥ ʠʰʣʦʚ ʙʝʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʶʤʰʘʪʢʠʯ-

ʪʝʢʠʩʣʘʛʠʯ ʪʘʨʢʠʙʠʜʘ ʠʰʣʘʡʜʠʛʘʥ ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯʥʠʥʛ ʪʫʨʠ ʚʘ 

ʧʘʨʘʤʝʪʨʣʘʨʠ ʘʩʦʩʣʘʥʛʘʥ. ʋʥʠʥʛ ʪʘʲʢʠʜʣʘʰʠʯʘ, ʠʰ ʦʨʛʘʥʠ ʪʝʢʠʩʣʘʡʜʠʛʘʥ ʚʘ 

ʟʠʯʣʘʡʜʠʛʘʥ ץʠʩʤʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʙ˄ʣʠʰʠ ʣʦʟʠʤ. ɹʫʥʜʘ ʠʰ ʦʨʛʘʥʠ 

ʟʠʯʣʘʡʜʠʛʘʥ ʢʠʩʤʠʥʠʥʛ ʠʰʯʠ ʶʟʘʩʠ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ 16-20Á ʙʫʨʯʘʢ 

ʦʩʪʠʜʘ, ʪʝʢʠʩʣʘʡʜʠʛʘʥ ץʠʩʤʠʥʠʥʛ ʟʠʯʣʘʡʜʠʛʘʥ ץʠʩʤʠʛʘ ʥʠʩʙʘʪʘʥ ʵʛʠʣʠʰ 
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ʙʫʨʯʘʛʠ 135-140Á, ʪʘʷʥʯ ʶʟʘʩʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 175-200 ʤʤ, ʠʰ ʦʨʛʘʥʠʥʠʥʛ 

ʙʘʣʘʥʜʣʠʛʠ 150-200 ʤʤ ʙ˄ʣʠʰʠ ʪʘʚʩʠʷ ʵʪʠʣʛʘʥ. ɹʫ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ 

ñBMKB-ɸgromashò ɸɾ ʪʦʤʦʥʠʜʘʥ ʈʅɺ-8,5 ʶʤʰʘʪʢʠʯ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʠʰʣʘʙ ʯʠʢʠʰʜʘ ʬʦʡʜʘʣʘʥʠʣʛʘʥ. 

ʉ.ʂ.פ˄ʯץʦʨʦʚ [27] ʙʫסʜʦʡ ʚʘ ʪʘʢʨʦʨʠʡ ʵʢʠʥʣʘʨʜʘʥ ʙ˄ʰʘʛʘʥ ʜʘʣʘʣʘʨʥʠ 

ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʡʜʠʛʘʥ ʯʠʟʝʣʣʠ ʶʤʰʘʪʢʠʯ ʪʝʢʠʩʣʘʛʠʯʠ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ 

ʘʩʦʩʣʘʰ ʙ˄ʡʠʯʘ ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʛʘʥ. ɶʪʢʘʟʠʣʛʘʥ ʥʘʟʘʨʠʡ ʚʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʢ˄ʨʩʘʪʠʰʠʯʘ ʙʝʣʛʠʣʘʥʛʘʥ ʪʝʭʥʦʣʦʛʠʢ 

ʞʘʨʘʸʥʥʠ ʢʘʤ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʛʘʥ ״ʦʣʜʘ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʩʠʬʘʪʣʠ 

ʙʘʞʘʨʠʣʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʪʝʢʠʩʣʘʛʠʯ ʟʠʯʣʘʡʜʠʛʘʥ ץʠʩʤʠʥʠʥʛ 

ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 29-30Ü ʦʨʘʣʠסʠʜʘ, ʪʘʷʥʯ ʶʟʘʩʠʥʠʥʛ 

ʫʟʫʥʣʠʛʠ 10-12 ʩʤ ʦʨʘʣʠסʠʜʘ, ʪʝʢʠʩʣʦʚʯʠ ץʠʩʤʠʥʠʥʛ ʟʠʯʣʦʚʯʠ ץʠʩʤʠʛʘ 

ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 122-130Ü ʦʨʘʣʠסʠʜʘ, ʙʘʣʘʥʜʣʠʛʠ ʢʘʤʠʜʘ 16 ʩʤ 

 ʠʜʘ ʙ˄ʣʠʰʠסʘʤʜʘ ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʙʦʩʠʤ ʢʫʯʠ 2,48-2,50 ʢʅ/ʤ ʦʨʘʣʠ״

ʣʦʟʠʤʣʠʛʠ ʘʥʠץʣʘʛʘʥ. 

ʄ.ʄ.ʍʘʣʠʣʦʚ [28] ʪʦʤʦʥʠʜʘʥ ʙʘʞʘʨʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨʜʘ ʝʨʣʘʨʥʠ 

ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʡʜʠʛʘʥ ʤʘʰʠʥʘ ʢʦʥʩʪʨʫʢʮʠʷʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʚʘ ʠʰ 

ʦʨʛʘʥʣʘʨʠʥʠʥʛ ʤʘץʙʫʣ ʧʘʨʘʤʝʪʨʣʘʨʠ ʘʩʦʩʣʘʥʛʘʥ. ʊʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʩʠʜʘ 

ʤʘʰʠʥʘʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯ-ʶʤʰʘʪʢʠʯʠ ʙʝʣʛʠʣʘʥʛʘʥ ʠʰʣʦʚ ʙʝʨʠʰ ʯʫץʫʨʣʠʛʠʛʘ 

ʙʦʪʠʙ ʠʰʣʘʰʠ ʚʘ ʰʫ ʯʫץʫʨʣʠʢʜʘ ʙʘʨץʘʨʦʨ ״ʘʨʘʢʘʪʣʘʥʠʰʠ ʫʯʫʥ ʫʥʠʥʛ ʪʘʷʥʯ 

ʪʝʢʠʩʣʠʛʠʜʘʥ ʦʩʠʰ ץʫʨʠʣʤʘʩʠʥʠʥʛ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ 

ʤʘʩʦʬʘ 600-650 ʤʤ ʙ˄ʣʠʰʠ ״ʘʤʜʘ 6-9 ʢʤ/ʩʦʘʪ ʠʰ ʪʝʟʣʠʢʣʘʨʠʜʘ ʫʥʛʘ 

˄ʨʥʘʪʠʣʛʘʥ ʧʠʯʦץʣʘʨʥʠʥʛ ʫʟʫʥʣʠʛʠ 66,8-68,5 ʤʤ ʚʘ ʫʣʘʨʥʠʥʛ ʦʨʘʩʠʜʘʛʠ 

ʢ˄ʥʜʘʣʘʥʛ ʚʘ ʙ˄ʡʣʘʤʘ ʤʘʩʦʬʘʣʘʨ ʤʦʩ ʨʘʚʠʰʜʘ 62,5-72,8 ʤʤ ʚʘ 173,8-178,9 

ʤʤ, ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʙʦʩʠʤ ʢʫʯʠ 2,37-2,45 ʢʅ/ʤ ʦʨʘʣʠסʠʜʘ 

ʙ˄ʣʠʰʠ ʣʦʟʠʤʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ.  

ʍʦʨʠʞʠʡ ʪʘʜץʠץʦʪʯʠʣʘʨʜʘʥ ɸ.ʀ.ʂʫʧʯʝʥʢʦ [29], ʖ.ʀ.ʂʫʟʥʝʮʦʚ [30, 31], 

ɺ.ʀ.ʊʘʨʘʥʠʥ [31], ɸ.ɺ.ʐʫʙʠʥ [33], G. Schnitkey [34], J.Tisdall ʚʘ B.Ende [35], 

ʄ.ɸ.ʕʣʴʰʝʡʭ [36] ʚʘ ʙʦʰץʘʣʘʨ ʪʦʤʦʥʠʜʘʥ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ 

ʠʰʣʘʨʠʥʠ ʢ˄ʨʩʘʪʠʰ ʤʫʤʢʠʥ. ʃʝʢʠʥ ʙʫ ʪʘʜץʠץʦʪʣʘʨ ʘʩʦʩʘʥ ʘʣʦ״ʠʜʘ ʸʢʠ 
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ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʘʛʨʝʛʘʪʣʘʨ ʪʘʨʢʠʙʠʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʵʢʠʰ ʦʣʜʠ 

ʪʝʢʠʩʣʘʛʠʯʣʘʨʠʛʘ ʙʘסʠʰʣʘʥʛʘʥ. 

ɸ.ʀ.ʂʫʧʯʝʥʢʦ [29] ʪʦʤʦʥʠʜʘʥ ʥʦץʦʨʘʪʫʧʨʦץ ʟʦʥʘʣʘʨ ʫʯʫʥ ʵʢʠʰ 

ʦʣʜʠʜʘʥ ʪʝʢʠʩʣʘʡʜʠʛʘʥ-ʟʠʯʣʘʡʜʠʛʘʥ ʠ h ʦʨʛʘʥʠ ʫʩʪʠʜʘ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ 

ʦʣʠʙ ʙʦʨʠʣʛʘʥ. ʋ ʪʝʢʠʩʣʘʡʜʠʛʘʥ-ʟʠʯʣʘʡʜʠʛʘʥ ʠʰ ʦʨʛʘʥʠʥʠʥʛ ʪʦʨʪʠʰʛʘ 

 :ʫʡʠʜʘʛʠ ʠʬʦʜʘʥʠ ʪʘʚʩʠʷ ʵʪʛʘʥץ ʘʨʰʠʣʠʛʠʥʠ ʘʥʠʢʣʘʰ ʫʯʫʥץ
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ʙʫʥʜʘ f ï ʠʰ ʦʨʛʘʥʠʥʠʥʛ ʪʫʧʨʦץץʘ ʠʰץʘʣʘʥʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ; 

g ï ʵʨʢʠʥ ʪʫʰʠʰ ʪʝʟʣʘʥʠʰʠ, ʤ/ʩ2; 

j ï ʠʰ ʦʨʛʘʥʠʥʠʥʛ ʟʠʯʣʘʰ ʙʫʨʯʘʛʠ, ʛʨʘʜʫʩ; 

hʧʨ ï ʠʰ ʦʨʛʘʥʠ ʦʣʜʠʜʘ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ʧʨʠʟʤʘ ʙʘʣʘʥʜʣʠʛʠ, ʤ; 

ɸʧʨ ï ʠ  hʦʨʛʘʥʠʥʠʥʛ ʢʝʩʠʰ ʙʫʨʯʘʛʠʛʘ ʙʦסʣʠץ ʢʦʵʬʬʠʮʠʝʥʪ; 

ɛ0 ï ʪʫʧʨʦץʥʠ ʠʯʢʠ ʠʰץʘʣʘʥʠʰ ʙʫʨʯʘʛʠ, ʛʨʘʜʫʩ;  

F0 ï ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʢ˄ʥʜʘʣʘʥʛ ʢʝʩʠʤʠʥʠʥʛ ʶʟʠ, ʤ2;  

V ï ʠʰ ʦʨʛʘʥʠʥʠʥʛ ״ʘʨʘʢʘʪʣʘʥʠʰ ʪʝʟʣʠʛʠ, ʤ/ʩ;  

ɓ ï ʠʰ ʦʨʛʘʥʠʥʠʥʛ ʢʝʩʠʰ ʙʫʨʯʘʛʠ, ʛʨʘʜʫʩ. 

(1.3) ʠʬʦʜʘʜʘ ʠʰ ʦʨʛʘʥʠʥʠʥʛ ʪʫʧʨʦץץʘ ʙʦʪʠʰ ʯʫץʫʨʣʠʛʠ ʚʘ ʙʘʣʘʥʜʣʠʛʠ 

 .ʠʩʦʙʛʘ ʦʣʠʥʤʘʛʘʥ״

ʖ.ʀ.ʂʫʟʥʝʮʦʚ [30, 31] ʤʠʢʨʦʨʝʣʴʝʬ ʥʦʪʝʢʠʩʣʠʢʣʘʨʠ ʙʠʣʘʥ 

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ ʧʘʨʘʤʝʪʨʣʘʨʠ, ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ ʜʘʣʘ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨʠʥʠʥʛ ʨʫʭʩʘʪ ʵʪʠʣʛʘʥ ʙʘʣʘʥʜʣʠʛʠ ʚʘ ʪʝʢʠʩʣʦʚʯʠ ʙʨʫʩ 

ʧʨʫʞʠʥʘʩʠʥʠʥʛ ʙʠʢʠʨʣʠʛʠ ʦʨʘʩʠʜʘʛʠ ʙʦסʣʠץʣʠʢʥʠ ʘʥʠץʣʘʜʠ: 
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ʙʫʥʜʘ ʉ ï ʧʨʫʞʠʥʘʥʠʥʛ ʙʠʢʠʨʣʠʛʠ, ʅ/ʤ; 

ʊ ï ʤʠʢʨʦʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠʥʛ ʭʘʨʘʢʪʝʨʣʠ ʫʟʫʥʣʠʛʠ, ʤ; 

ɺʙ ï ʪʝʢʠʩʣʦʚʯʠ ʙʨʫʩʥʠʥʛ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ, ʤ; 

ʘ ï ʤʠʢʨʦʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠʥʛ ʘʤʧʣʠʪʫʜʘʩʠ, ʤ;  
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Z1 ï ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠʥʛ ʨʫʭʩʘʪ ʵʪʠʣʛʘʥ ʙʘʣʘʥʜʣʠʛʠ, ʤ; 

r, r1 ï ʨʠʯʘʛ ʚʘ ʙʨʫʩ ʫʟʫʥʣʠʛʠ, ʤ; 

ɺ.ʀ.ʊʘʨʘʥʠʥ [32] ʵʢʠʰ ʦʣʜʠʜʘʥ ʥʠʰʘʙʣʠʢ ʝʨʣʘʨʜʘ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠ ʙʘʨʪʘʨʘʬ ʵʪʠʰ ״ʘʤʜʘ ʫʥʠ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰ ʫʯʫʥ ʯʠʟʝʣ-

ʢʫʣʪʠʚʘʪʦʨʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʩʝʢʮʠʷʣʠ ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠ ʠʰʣʘʙ ʯʠץץʘʥ ʚʘ 

ʫʥʠʥʛ ʤʘץʙʫʣ ʠʰ ʨʝʞʠʤʣʘʨʠʥʠ ʘʩʦʩʣʘʛʘʥ. ʋ ʦʣʠʙ ʙʦʨʛʘʥ ʪʘʜץʠץʦʪʣʘʨ 

ʥʘʪʠʞʘʣʘʨʠ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʜʘʣʘʣʘʨʥʠ ʩʠʬʘʪʣʠ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰ ״ʘʤʜʘ 

ʪʫʧʨʦץ ʶʟʘʩʠʜʘ ʤʘʡʠʥ ץʘʪʣʘʤ ״ʦʩʠʣ ץʠʣʠʰ ʫʯʫʥ ʶʤʰʘʪʘʜʠʛʘʥ ʠʰ 

ʦʨʛʘʥʠʥʠʥʛ ʢʝʥʛʣʠʛʠ ï 20-80 ʤʤ; ʠʰ ʦʨʛʘʥʣʘʨʠ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ ï 800-900 

ʤʤ; ʸʥ ʩʝʢʮʠʷʣʘʨʥʠʥʛ ʠʰʯʠ ʢʝʥʛʣʠʛʠ - 100 ʤʤ; ʩʝʢʮʠʷʥʠʥʛ ʩʦʣʠʰʪʠʨʤʘ 

ʤʘʩʩʘʩʠ ï 5,5 ʢʛ/ʤ ״ʘʤʜʘ ʘʛʨʝʛʘʪʥʠʥʛ ʠʰ ʪʝʟʣʠʛʠ ï 2,0-2,5 ʤ/ʩ; ʩʝʢʮʠʷʜʘʛʠ 

ʪʝʢʠʩʣʘʡʜʠʛʘʥ ʠʰ ʦʨʛʘʥʣʘʨʠʥʠʥʛ ʪʫʧʨʦץץʘ ʙʦʪʠʰ ʯʫץʫʨʣʠʛʠ ï 6-8 ʩʤ 

ʙ˄ʣʠʰʠʥʠ ʪʘʚʩʠʷ ʵʪʛʘʥ.  

ɸ.ɺ.ʐʫʙʠʥ [33] ʝʨʣʘʨʛʘ ʵʢʠʰ ʦʣʜʠʜʘʥ ʠʰʣʦʚ ʙʝʨʠʰ ʪʝʭʥʦʣʦʛʠʢ 

ʞʘʨʘʸʥʠʜʘ ʜʘʣʘ ʪʫʧʨʦסʠʥʠ ʶʤʰʘʪʘʜʠʛʘʥ ʚʘ ʶʟʘʩʠʥʠ ʪʝʢʠʩʣʘʡʜʠʛʘʥ 

ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʘʛʨʝʛʘʪ ʢʦʥʩʪʨʫʢʮʠʷʩʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʚʘ 

ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʘʩʦʩʣʘʰ ʙ˄ʡʠʯʘ ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʛʘʥ. ʊʘʜץʠץʦʪʣʘʨ 

ʘʩʦʩʠʜʘ ʫ ʝʨʣʘʨʥʠ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʪʘʡʸʨʣʘʥʠʰʠ ʫʯʫʥ ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ 

ʘʛʨʝʛʘʪ V-ʩʠʤʦʥ ʪʝʢʠʩʣʘʛʠʯ, L-ʩʠʤʦʥ ʟʘʛʦʨʪʘʯ ʚʘ ʩʧʠʨʘʣʩʠʤʦʥ ʧʣʘʥʢʘ-ʪʠʰʣʠ 

 ʣʘʛʘʥ. ʋʰʙʫץʘʣʪʘʢʤʦʣʘʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʙ˄ʣʠʰʠ ʣʦʟʠʤʣʠʛʠʥʠ ʘʥʠס

ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʘʛʨʝʛʘʪ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʤʘʚʞʫʜ ʘʛʨʝʛʘʪʣʘʨʛʘ ʥʠʩʙʘʪʘʥ 

ʵʥʝʨʛʠʷ ʩʘʨʬʠ 1,5-1,6 ʤʘʨʪʘʛʘ, ʤʘʪʝʨʠʘʣ״ʘʞʤʜʦʨʣʠʢ ʵʩʘ 34,7 ʬʦʠʟʛʘ ʢʘʤʘʷʜʠ. 

G. Schnitkey [34] (ʀʣʣʠʥʦʡʩ ʫʥʠʚʝʨʩʠʪʝʪʠ, ɸפʐ) ˄ʟ ʪʘʜץʠץʦʪʣʘʨʠʜʘ 

ʜʘʣʘʥʠ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰʜʘ ʫʥʠʥʛ ʶʟʘʩʠʜʘ ʙʝʛʦʥʘ ˄ʪʣʘʨ ʚʘ ˄ʩʠʤʣʠʢ 

 ʣʘʨʠ ʙ˄ʣʤʘʩʣʠʛʠ ʵʢʠʰ ʠʰʣʘʨʠ ʩʠʬʘʪʣʠ ʙʘʞʘʨʠʣʠʰʠʛʘ ʘʩʦʩʠʡ ʦʤʠʣץʦʣʜʠץ

ʵʢʘʥʣʠʛʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʠʙ, ʵʨʪʘ ʙʘ״ʦʨʜʘ ʙʫ ʪʘʜʙʠʨʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ 

ʫʯʫʥ ʜʠʩʢʣʠ ʠʰ ʦʨʛʘʥʣʘʨʥʠ ʪʘʚʩʠʷ ʵʪʛʘʥ. ʐʫ ʙʠʣʘʥ ʝʨʣʘʨʥʠ ʪʝʢʠʩʣʘʰʜʘ ʙʠʨ 

ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʫʥʠ ʤʘʲʣʫʤ ʜʘʨʘʞʘʜʘ ʟʠʯʣʘʰ ʵʢʠʥʣʘʨ ʫʥʠʙ ʯʠץʠʰʠʥʠ 90-95 

ʬʦʠʟʛʘʯʘ ʦʰʠʨʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʠʰʠʥʠ ʘʥʠץʣʘʛʘʥ. 
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Bas Van Den Ende [35] (ʃʘ-ʊʨʦʙ ʫʥʠʚʝʨʩʠʪʝʪʠ, ɸʚʩʪʨʘʣʠʷ) ץʠʰʣʦץ 

ʭ˄ʞʘʣʠʛʠʜʘ ʵʢʠʥ ʚʘ ʢ˄ʯʘʪʣʘʨʥʠʥʛ ʙʠʨ ʪʝʢʠʩ ʫʥʠʙ ʯʠץʠʰʠ, ʨʠʚʦʞʣʘʥʠʰʠ ʚʘ 

ʶץʦʨʠ ״ʦʩʠʣ ʙʝʨʠʰʠ ʰʫʜʛʦʨʣʘʰ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ ʜʘʣʘ ʶʟʘʩʠʥʠʥʛ 

ʪʝʢʠʩʣʠʛʠʛʘ ״ʘʤ ʙʦסʣʠץʣʠʛʠʥʠ ʘʥʠץʣʘʛʘʥ. ʏʫʥʦʥʯʠ, ʫʣʘʨ ɸʚʩʪʨʘʣʠʷʥʠʥʛ 

ɻʫʣʙʝʨʥ ʚʦʜʠʡʩʠʜʘ ˄ʟ ʪʘʜץʠץʦʪʣʘʨʠʜʘ ʥʘʟʦʨʘʪ ʚʘ ʪʘʞʨʠʙʘ ʫʯʘʩʪʢʘʣʘʨʠʜʘ 

ʠʢʢʠ ʭʠʣ ʪʘʞʨʠʙʘʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʛʘʥ. ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠ ʘʩʦʩʠʜʘ ʫʣʘʨ 

ʜʘʣʘʣʘʨʥʠ ʵʢʠʰ ʦʣʜʠʜʘʥ ʞʦʨʠʡ ʪʝʢʠʩʣʘʰ ʫʯʫʥ ʪʝʢʠʩʣʘʛʠʯʣʘʨʜʘʥ ʢʝʥʛ 

ʬʦʡʜʘʥʠʰʥʠ ʪʘʚʩʠʷ ʵʪʛʘʥ. 

ʄ.ɸ.ʕʣʴʰʝʡʭ [36] ʉʫʜʘʥ ʜʘʚʣʘʪʠ ʤʠʩʦʣʠʜʘ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʝʨʣʘʨʥʠ 

ʧʘʭʪʘ, ʙʫסʜʦʡ ʚʘ ʙʦʰץʘ ʵʢʠʥʣʘʨʥʠ ʵʢʠʰ ʫʯʫʥ ʪʘʡʸʨʣʘʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ 

ʜʠʩʢʣʠ ʪʝʢʠʩʣʘʛʠʯʣʘʨ ʙʠʣʘʥ ʞʠ״ʦʟʣʘʥʛʘʥ ʯʠʟʝʣ-ʢʫʣʪʠʚʘʪʦʨʛʘ 

ʢʦʤʙʠʥʘʮʠʷʣʘʰʛʘʥ ʘʛʨʝʛʘʪ ʠʰʣʘʙ ʯʠץץʘʥ ʙ˄ʣʠʙ, ʫʥʠʥʛ ץʫʡʠʜʘʛʠ 

ʧʘʨʘʤʝʪʨʣʘʨʛʘ ʵʛʘ ʙ˄ʣʠʰʠʥʠ ʪʘʚʩʠʷ ʵʪʛʘʥ: ʪʝʢʠʩʣʘʛʠʯ ʜʠʩʢʠʥʠʥʛ ʜʠʘʤʝʪʨʠ 

510 ʤʤ, ʜʠʩʢʥʠʥʛ ʵʛʨʠʣʠʢ ʨʘʜʠʫʩʠ 600-612 ʤʤ, ʜʠʩʢʥʠʥʛ ץʘʣʠʥʣʠʛʠ 5 ʤʤ, 

˄ʪʢʠʨʣʘʥʠʰ ʙʫʨʯʘʛʠ 15Á, ʜʠʩʢʣʘʨʥʠʥʛ ״ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠʛʘ ʥʠʩʙʘʪʘʥ 

˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 25-35Á, ʜʠʩʢʥʠʥʛ ʪʠʢʢʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 11-

15Á, ʜʠʩʢʣʘʨ ʦʨʘʩʠʜʘʛʠ ʤʘʩʦʬʘ 225 ʤʤ, ʯʠʟʝʣʣʠ ʠʰ ʦʨʛʘʥʣʘʨ ʚʘ ʜʠʩʢʣʘʨ 

ʦʨʘʩʠʜʘʛʠ ʙ˄ʡʣʘʤʘ ʤʘʩʦʬʘ 0,46 ʤ. 

ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʪʘ״ʣʠʣʠ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, 

ʪʫʧʨʦץʥʠ ʪʝʢʠʩʣʘʡʜʠʛʘʥ ʚʘ ʟʠʯʣʘʡʜʠʛʘʥ ʪʝʭʥʠʢʘ ʚʦʩʠʪʘʣʘʨʠ ״ʘʨ ʭʠʣ ʪʫʨʜʘʛʠ 

ʠʰ ʦʨʛʘʥʣʘʨʠʛʘ ʵʛʘ ʙ˄ʣʠʙ, ʫʣʘʨʜʘʥ ʵʥʛ ʦʜʜʠʡʩʠ ʚʘ ʢʝʥʛ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥʠ 

ʪʝʢʠʩʣʘʡʜʠʛʘʥ ʚʘ ʟʠʯʣʘʡʜʠʛʘʥ ץʠʩʤʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʠʰ ʦʨʛʘʥʣʘʨʠ  

ʠʰʣʘʙ ʯʠץʠʣʘʸʪʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʜʘ ʰʫ ʪʫʨʜʘʛʠ ʠʰ ʦʨʛʘʥʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץ ʙ˄ʣʘʜʠ. ɹʫ ʵʩʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʪʝʢʠʩʣʘʡʜʠʛʘʥ ʚʘ 

ʟʠʯʣʘʡʜʠʛʘʥ ʠʰ ʦʨʛʘʥʠ ʪʫʨʠʥʠ ʪʘʥʣʘʰ ʚʘ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʘʩʦʩʣʘʰ ʙ˄ʡʠʯʘ 

ʥʘʟʘʨʠʡ ʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨ ˄ʪʢʘʟʠʰʥʠ ʪʘʣʘʙ ʵʪʘʜʠ. 
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ɹʠʨʠʥʯʠ ʙʦʙ ʙ˄ʡʠʯʘ ʭʫʣʦʩʘʣʘʨ 

 ʭ˄ʞʘʣʠʛʠ ʠʰʣʘʙ ץʠʰʣʦץ ʦʟʠʨʛʠ ʜʘʚʨʜʘ ʈʝʩʧʫʙʣʠʢʘʤʠʟ׳ .1

ʯʠץʘʨʠʰʠʜʘ ץ˄ʣʣʘʥʠʣʘʸʪʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨ ץʫʡʠʜʘʛʠ ʞʠʜʜʠʡ 

ʢʘʤʯʠʣʠʢʣʘʨʛʘ ʵʛʘ:  

- ʙʠʨʠʥʯʠʜʘʥ, ʫʣʘʨ ʪʠʨʢʘʤʘ ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʵʥʝʨʛʠʷ ʪʘʣʘʙ, 

ʤʘʪʝʨʠʘʣ״ʘʞʤʜʦʨ, ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʥʦץʫʣʘʡ, ʤʘʥʝʚʨʯʘʥʣʠʛʠ ʚʘ ʠʰ ʫʥʫʤʠ 

ʧʘʩʪ, ʢʘʪʪʘ ʙʫʨʠʣʠʰ ʤʘʡʜʦʥʠʥʠ ʪʘʣʘʙ ʵʪʘʜʠ (ʚʘ, ʜʝʤʘʢ, ʩʘʣʪ ʶʨʠʰʛʘ ʢ˄ʧ ʚʘץʪ 

ʩʘʨʬʣʘʡʜʠ);  

- ʠʢʢʠʥʯʠʜʘʥ, ʤʘʲʣʫʤʢʠ ʪʫʧʨʦץʥʠʥʛ ʪʫʨʠ (ʝʥʛʠʣ, ˄ʨʪʘ, ʦסʠʨ), ʥʘʤʣʠʛʠ, 

ʫʥʛʘ ʤʦʣʘʣʘʰʜʘʥ ʦʣʜʠʥ, ʷʲʥʠ ʯʠʟʝʣʣʘʰ ʸʢʠ ʰʫʜʛʦʨʣʘʰʜʘ  ץʘʥʜʘʡ 

ʯʫץʫʨʣʠʢʢʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʣʠʛʠ ʚʘ ʙʫʥʜʘ ʪʫʧʨʦץ ץʘʡ ʜʘʨʘʞʘʜʘ 

ʫʚʘʣʘʥʛʘʥʣʠʛʠ (ʤʘʡʜʘʣʘʥʛʘʥʣʠʛʠ)ʛʘ ץʘʨʘʙ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠʥʛ ʪʫʧʨʦץץʘ 

ʙʝʨʠʣʘʜʠʛʘʥ ʙʦʩʠʤʠ ʤʘʲʣʫʤ ʦʨʘʣʠץʜʘ ʨʦʩʪʣʘʥʘʜʠ. ʄʘʚʞʫʜ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʣʘʨʜʘ ʪʫʧʨʦץץʘ ʙʝʨʠʣʘʜʠʛʘʥ ʙʦʩʠʤ ʫʣʘʨʛʘ ʙʫʪʫʥ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ 

ʙ˄ʡʠʯʘ ץ˄ʰʠʤʯʘ ʶʢʣʘʨ (ʤʝʪʘʣʣ ʸʢʠ ʙʝʪʦʥ ʙʘʣʣʘʩʪʣʘʨ, ץʦʧʣʘʥʛʘʥ ץʫʤ ʸʢʠ 

ʪʫʧʨʦץ (ץ˄ʡʠʰ ʸʢʠ ʫʣʘʨʥʠ ʦʣʠʙ ʪʘʰʣʘʰ ʡ˄ʣʠ ʙʠʣʘʥ ʨʦʩʪʣʘʥʘʜʠ. ˄פ ʰʠʤʯʘ 

ʶʢʣʘʨʥʠ ץ˄ʡʠʰ ʸʢʠ ʦʣʠʙ ʪʘʰʣʘʰ ץ˄ʣ ʢʫʯʠ ʙʠʣʘʥ ʙʘʞʘʨʠʣʘʜʠ ʚʘ ʙʫʥʠʥʛ ʫʯʫʥ 

ʢʧ˄ ʚʘץʪ ʚʘ ʦסʠʨ ץ˄ʣ ʤʝ״ʥʘʪʠ ʩʘʨʬʣʘʥʘʜʠ, ץ˄ʰʠʤʯʘ ץ˄ʣ ʢʫʯʠ ʪʘʣʘʙ ʵʪʠʣʘʜʠ: 

- ʫʯʠʥʯʠʜʘʥ, ʫʣʘʨ ʤʘʥ̡ʘʚʠʡ ʵʩʢʠʨʛʘʥ, ʝʨʣʘʨʛʘ ʤʠʥʠʤʘʣ ʚʘ 

ʪʝʞʘʤʢʦʨʣʠʢ ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʰ ʢʘʙʠ ʟʘʤʦʥʘʚʠʡ ʪʘʣʘʙʣʘʨʛʘ ʞʘʚʦʙ 

ʙʝʨʤʘʡʜʠ; 

ʋʰʙʫ ʢʘʤʯʠʣʠʢʣʘʨ ʝʨʣʘʨʥʠ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰ ʫʯʫʥ ʤʝ״ʥʘʪ ʩʘʨʬʠ ʚʘ 

ʙʦʰץʘ ʭʘʨʘʞʘʪʣʘʨ, ʰʫ ʞʫʤʣʘʜʘʥ ʸʥʠʣסʠ ʩʘʨʬʠ ʦʨʪʠʰʠʛʘ, ʥʘʤʥʠʥʛ 

ʡ˄ץʦʪʠʣʠʰʠ ʚʘ ʠʰ ʫʥʫʤʠ ʧʘʩʘʡʠʠhʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. 

2. ʄʘʚʞʫʜ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʥʠʥʛ ʢ˄ʨʩʘʪʠʣʛʘʥ ʢʘʤʯʠʣʠʢʣʘʨʠʥʠ 

ʙʘʨʪʘʨʘʬ ʵʪʠʰ ʡ˄ʥʘʣʠʰʠʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠh ʝʯʠʣʠʰʠ ʣʦʟʠʤ ʙ˄ʣʛʘʥ ʤʫ״ʠʤ 

ʠʣʤʠʡ ʪʝʭʥʠʢ ʤʘʩʘʣʘ ״ʠʩʦʙʣʘʥʘʜʠ. 
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II -ɹʆɹ. ʊɸʂʆʄʀʃʃɸʐʊʀʈʀʃɻɸʅ ʄʆʃɸ-ʊɽʂʀʉʃɸɻʀʏʅʀʅɻ 

ʂʆʅʉʊʈʋʂʊʀɺ ʉʍɽʄɸʉʀʅʀ ʀʐʃɸɹ ʏʀפʀʐ ɺɸ ʋʅʀʅɻ 

ʇɸʈɸʄɽʊʈʃɸʈʀʅʀ ʅɸɿɸʈʀʁ ɸʉʆʉʃɸʐ 

2.1-Ä. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ 

ʩʭʝʤʘʩʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ 

ɶʪʢʘʟʠʣʛʘʥ ʠʣʤʠʡ-ʪʝʭʥʠʢ ʘʜʘʙʠʸʪʣʘʨ ʪʘ״ʣʠʣʠ ״ʘʤʜʘ ʦʣʠʙ ʙʦʨʠʣʛʘʥ 

ʠʟʣʘʥʠʰʣʘʨ ʘʩʦʩʠʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ 

ʩʭʝʤʘʩʠ ʚʘ ʪʝʭʥʦʣʦʛʠʢ ʠʰ ʞʘʨʘʸʥʠ ʠʰʣʘʙ ʯʠץʠʣʜʠ (2.1-ʨʘʩʤ). ʋ ʦʩʤʘ 

ʚʘʨʠʘʥʪʜʘ ʙ˄ʣʠʙ, ץʫʡʠʜʘʛʠ ʘʩʦʩʠʡ ץʠʩʤʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ: ʦʩʠʰ 

 ʦʟʣʘʥʛʘʥ ʨʘʤʘ 2, ʫʥʛʘ״ʫʨʠʣʤʘʩʠ 1, (ʨʘʩʤʜʘ ʢ˄ʨʩʘʪʠʣʤʘʛʘʥ) ʙʠʣʘʥ ʞʠץ

˄ʨʥʘʪʠʣʛʘʥ ʪʝʢʠʩʣʦʚʯʠ 3 ʚʘ ʟʠʯʣʦʚʯʠ 4 ʠʰʯʠ ץʠʩʤʣʘʨ (ʢʝʡʠʥʛʠ ˄ʨʠʥʣʘʨʜʘ, 

ʤʦʩ ʨʘʚʠʰʜʘ, ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ). 

ʀʰʣʘʙ ʯʠץʠʣʛʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʠʰ 

ʞʘʨʘʸʥʠ ץʫʡʠʜʘʛʠʯʘ ʢʝʯʘʜʠ (2.1-ʨʘʩʤ): ʘʛʨʝʛʘʪ ʜʘʣʘ ʙ˄ʡʣʘʙ ״ʘʨʘʢʘʪʣʘʥʛʘʥʜʘ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʡ˄ʣʠʜʘ ʫʯʨʘʡʜʠʛʘʥ ʜ˄ʥʛʣʠʢʣʘʨʥʠ ʢʝʩʠʙ, 

ʧʘʩʪʣʠʢʣʘʨʛʘ ʩʫʨʠʰ ״ʠʩʦʙʠʛʘ ʠʰʣʦʚ ʙʝʨʠʣʘʸʪʛʘʥ ʤʘʡʜʦʥʥʠʥʛ ʶʟʘʩʠʥʠ 

ʪʝʢʠʩʣʘʡʜʠ, ʟʠʯʣʘʛʠʯʠ ʵʩʘ ʪʝʢʠʩʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ ʪʝʢʠʩʣʘʥʛʘʥ ʶʟʘʥʠ ʪʘʣʘʙ 

ʜʘʨʘʞʘʩʠʜʘ ʟʠʯʣʘʡʜʠ.  

ɼʘʣʘ ʶʟʘʩʠʥʠ ʩʠʬʘʪʣʠ ʪʝʢʠʩʣʘʰʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʪʦʤʦʥʠʜʘʥ ʢʝʩʠʣʛʘʥ ʪʫʧʨʦ״ ץʘʞʤʠ ʫʥʜʘʥ 

ʪ˄ ʢʠʣʘʜʠʛʘʥ ʪʫʧʨʦ״ ץʘʞʤʠʛʘ ʪʝʥʛ ʸʢʠ ʫʥʜʘʥ ʢʘʪʪʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤ [26], ʷʲʥʠ 

,ää ²
ʊʂ

VV                                                  (2.1) 

ʙʫʥʜʘ ×Vʂ, ×Vʊ ï ʤʦʩ ʨʘʚʠʰʜʘ, ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʪʦʤʦʥʠʜʘʥ 

ʢʝʩʠʣʛʘʥ ʚʘ ʫʥʜʘʥ ʪ˄ʢʠʣʘʜʠʛʘʥ ʪʫʧʨʦ״ ץʘʞʤʠ, ʤ3. 

ʊʫʧʨʦץʥʠʥʛ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʟʠʯʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʟʠʯʣʘʛʠʯʠ ʪʫʧʨʦץץʘ ץʫʡʠʜʘʛʠ ʤʠץʜʦʨʜʘ ʙʦʪʠʙ ʠʰʣʘʰʠ 

ʪʘʲʤʠʥʣʘʥʠʰʠ ʣʦʟʠʤ [26]:  
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hho                                                (2.2) 

ʙʫʥʜʘ hє ï ʟʠʯʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץץʘ ʙʦʪʠʰ ʯʫץʫʨʣʠʛʠ, ʤ; 

h ï ʪʫʧʨʦץ ʟʠʯʣʘʥʘʜʠʛʘʥ ץʘʪʣʘʤʥʠʥʛ, ʷʲʥʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ  

˄ʪʠʠhʜʘʥ ʦʣʜʠʥ ʯʠʟʝʣ-ʢʫʣʪʠʚʘʪʦʨ ʸʢʠ ʧʣʫʛ ʪʦʤʦʥʠʜʘʥ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ 

 ;ʘʣʠʥʣʠʛʠ, ʤץ ʘʪʣʘʤʥʠʥʛץ

0r, ɟ ï ʤʦʩ ʨʘʚʠʰʜʘ ʪʫʧʨʦץʥʠʥʛ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ˄ʪʤʘʩʜʘʥ ʦʣʜʠʥʛʠ ʚʘ 

˄ʪʛʘʥʜʘʥ ʢʝʡʠʥʛʠ ʟʠʯʣʠʢʣʘʨʠ, ʢʛ/ʤ3. 

ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ (2.1) ʚʘ (2.2) ʰʘʨʪʣʘʨ ʘʩʦʩʘʥ ץʫʡʠʜʘʛʠʣʘʨ 

 :ʠʩʦʙʠʛʘ ʪʘʲʤʠʥʣʘʥʘʜʠ״

- ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʚʘ ʟʠʯʣʘʛʠʯʠʥʠ ʙʠʨ-ʙʠʨʠʛʘ 

ʥʠʩʙʘʪʘʥ ʙ˄ʡʣʘʤʘ ʚʘ ʪʠʢ ʡ˄ʥʘʣʠh ʣʘʨʜʘ ʪ˄סʨʠ ʞʦʡʣʘʰʪʠʨʠʰ; 

- ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʚʘ ʟʠʯʣʘʛʠʯʠ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠʥʛ 

ʤʘץʙʫʣ ץʠʡʤʘʪʣʘʨʠʥʠ ʘʩʦʩʣʘʰ; 

- ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʙʦסʣʘʥʠʰ ʩʭʝʤʘʩʠ ʚʘ 

ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʘʩʦʩʣʘʰ; 

- ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץץʘ ʢ˄ʨʩʘʪʘʜʠʛʘʥ ʙʦʩʠʤʠʥʠ ʪ˄סʨʠ ʪʘʥʣʘʰ. 

ɹʫʥʠʥʛ ʫʯʫʥ ʤʘʭʩʫʩ ʥʘʟʘʨʠʡ ʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨʥʠ ˄ʪʢʘʟʠʰ 

ʪʘʣʘʙ ʵʪʠʣʘʜʠ. 

ʀʰʣʘʙ ʯʠץʠʣʛʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʤʘʚʞʫʜ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ץʫʡʠʜʘʛʠ ʫʩʪʫʥʣʠʢʣʘʨʛʘ ʵʛʘ: 

- ʙʠʨʠʥʯʠʜʘʥ, ʦʩʤʘ ʵʪʠʙ ʠʰʣʘʥʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʤʘʚʞʫʜʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʢʘʤ ʵʥʝʨʛʠʷ-ʤʘʪʝʨʠʘʣ״ʘʞʤʜʦʨ, 

ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ץʫʣʘʡ, ʶץʦʨʠ ʤʘʥʸʚʨʯʘʥʣʠʢ ʚʘ ʠʰ ʫʥʫʤʠʛʘ ʵʛʘ, ʥʠʩʙʘʪʘʥ 

ʢʠʯʠʢ ʙʫʨʠʣʠʰ ʤʘʡʜʦʥʠʥʠ ʪʘʣʘʙ ʵʪʘʜʠ, ʙʠʨ ʜʘʣʘʜʘʥ ʠʢʢʠʥʯʠ ʜʘʣʘʛʘ ˄ʪʢʘʟʠʰ 

ʫʯʫʥ ״ʝʯ ץʘʥʜʘʡ ץ˄ʰʠʤʯʘ ץ˄ʣ ʢʫʯʠ ʚʘ ʪʨʘʥʩʧʦʨʪ ʚʦʩʠʪʘʩʠ ʪʘʣʘʙ ʵʪʠʣʤʘʡʜʠ; 

- ʠʢʢʠʥʯʠʜʘʥ, ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץץʘ 

ʙʝʨʘʜʠʛʘʥ ʙʦʩʠʤʠ ʫʥʠ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʙʦסʣʘʥʠʰ ʩʭʝʤʘʩʠ ʚʘ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ 

˄ʟʛʘʨʪʠʨʠʰ ʦʨץʘʣʠ ʨʦʩʪʣʘʥʘʜʠ ʚʘ ʙʫʥʠʥʛ ʫʯʫʥ ץ˄ʰʠʤʯʘ ʶʢ ʚʘ ץ˄ʣ ʢʫʯʠ 
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ʪʘʣʘʙ ʵʪʠʣʤʘʡʜʠ; 

- ʫʯʠʥʯʠʜʘʥ, ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʜʘ ʪʝʢʠʩʣʦʚʯʠ ʚʘ 

ʟʠʯʣʦʚʯʠ ץʠʩʤʣʘʨʥʠʥʛ ʘʣʦ״ʠʜʘ-ʘʣʦ״ʠʜʘ ʠʰʣʘʥʛʘʥʣʠʛʠ ʫʣʘʨʥʠ ʠʰ ʰʘʨʦʠʪʠ 

ʚʘ ץ˄ʡʠʣʛʘʥ ʪʘʣʘʙʣʘʨʛʘ ʘʣʦ״ʠʜʘ-ʘʣʦ״ʠʜʘ ʪ˄סʨʠ ʨʦʩʪʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. 

ʄʘʚʞʫʜ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʜʘ ʪʝʢʠʩʣʦʚʯʠ ʚʘ ʟʠʯʣʦʚʯʠ ץʠʩʤʣʘʨ ʙʠʨʛʘʣʠʢʜʘ 

ʠʰʣʘʥʛʘʥʣʠʛʠ ʪʫʬʘʡʣʠ ʫʣʘʨʥʠ ʘʣʦ״ʠʜʘ-ʘʣʦ״ʠʜʘ ʨʦʩʪʣʘʰʥʠʥʛ ʠʤʢʦʥʠʷʪʠ ʡ˄ץ 

ʚʘ ʫʣʘʨʥʠʥʛ ʙʠʪʪʘʩʠʥʠʥʛ ״ʦʣʘʪʠ ˄ʟʛʘʨʪʠʨʠʣʩʘ ʠʢʢʠʥʯʠʩʠʥʠʥʛ ״ʘʤ ״ʦʣʘʪʠ 

˄ʟʛʘʨʘʜʠ. ʅʘʪʠʞʘʜʘ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘʛʠ ʠʰ ʩʠʬʘʪʠ ʪʘʲʤʠʥʣʘʥʤʘʡʜʠ; 

- ʪ˄ʨʪʠʥʯʠʜʘʥ, ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʜʘ ʪʝʢʠʩʣʦʚʯʠ ʚʘ 

ʟʠʯʣʦʚʯʠ ץʠʩʤʣʘʨ ʙʠʨ-ʙʠʨʠʛʘ ʤʘʲʣʫʤ ʙʠʨ ʙ˄ʡʣʘʤʘ ʤʘʩʦʬʘʜʘ ʞʦʡʣʘʰʛʘʥʣʠʛʠ 

ʪʫʬʘʡʣʠ ʫʣʘʨ ʜʘʣʘ ʶʟʘʩʠʜʘ ʯʠʟʝʣʣʘʰ ʸʢʠ ʰʫʜʛʦʨʣʘʰ ʥʘʪʠʞʘʩʠʜʘ ״ʦʩʠʣ 

ʙ˄ʣʘʜʠʛʘʥ ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠ ʢʦʧʠʨʦʚʢʘʣʘʤʘʡʜʠ. ɹʫʥʠʥʛ ʥʘʪʠʞʘʩʠʜʘ ʜʘʣʘ 

ʶʟʘʩʠʥʠ ʪʝʢʠʩʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʦʨʪʘʜʠ.  

2.2-Ä. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʨʘʢʪʦʨ ʙʠʣʘʥ 

ʙʦסʣʘʥʠʰ ʩʭʝʤʘʩʠʥʠ ʪʘʜץʠץ ʵʪʠʰ 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ɸ(ɸ1)ɼ(ɼ1)ʉɺ ʪ˄ʨʪ ʟʚʝʥʦʣʠ ʸʢʠ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʠʰʠ ʤʫʤʢʠʥ (2.2 ʚʘ 2.3-

ʨʘʩʤʣʘʨ). ׳ʘʨ ʠʢʢʠ ״ʦʣʜʘ ״ʘʤ ʠʰ ʞʘʨʘʸʥʠʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ ץʫʡʠʜʘʛʠ 

ʢʫʯʣʘʨ ʪʘʲʩʠʨ ʵʪʘʜʠ: 

G=mg ï ʦסʠʨʣʠʢ ʢʫʯʠ (ʙʫʥʜʘ m ï ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʤʘʩʩʘʩʠ;  

g ï ʨɻʢʠʥ ʪʫʰʠʰ ʪʝʟʣʘʥʠʰʠ), H; 

Rxʪ ï ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʪʫʧʨʦץʥʠ ״ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠ 

ʙ˄ʡʠʯʘ ʩʫʨʠʰʠʜʘʥ ״ʦʩʠʣ ʙ˄ʣʘʜʠʛʘʥ ץʘʨʰʠʣʠʢ ʢʫʯʠ, H; 

Rxʟ, Rzʟ ï ʪʫʧʨʦץ ʪʦʤʦʥʠʜʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʟʠʯʣʘʛʠʯʠʛʘ ʪʘʲʩʠʨ 

ʵʪʘʜʠʛʘʥ ʙ˄ʡʣʘʤʘ ʚʘ ʪʠʢ ʢʫʯʣʘʨ, H; 

Pxz ï ʪʨʘʢʪʦʨ ʪʦʤʦʥʠʜʘʥ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ ʪʦʨʪʠʰ ʢʫʯʠ, H; 

2.2 ʚʘ 2.3-ʨʘʩʤʣʘʨʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʩʭʝʤʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʟʠʯʣʘʛʠʯʠ ʪʦʤʦʥʠʜʘʥ ʪʫʧʨʦץץʘ ʙʝʨʠʣʘʜʠʛʘʥ ʙʦʩʠʤ ʢʫʯʠ Qʊ 

ʥʠ ʘʥʠץʣʘʡʤʠʟ: 
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ʘ) ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʪ˄ʨʪ ʟʚʝʥʦʣʠ ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ 

ʙʦסʣʘʥʛʘʥ ״ʦʣ ʫʯʫʥ 

( )1 2 3 4/ ;ʊ zʟ xm xʟQ R mgl R l R l l= = - +                                      (2.3) 

ʙ) ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ 

ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʛʘʥ ״ʦʣ ʫʯʫʥ:  

I. ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠʥʠʥʛ ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ ʙ˄ʡʣʘʤʘ ʪʦʨʪץʠʣʘʨʠ 

ʠʰ ʞʘʨʘʸʥʠʜʘ ʛʦʨʠʟʦʥʪʘʣ ״ʦʣʘʪʛʘ ʥʠʩʙʘʪʘʥ ʧʘʩʪʛʘ ʦסʠʙ ʠʰʣʘʡʜʠ (2.3-

ʨʘʩʤʜʘʛʠ ʷʭʣʠʪ ʯʠʟʠץ) 

;)( dtgRRmgQ
xʟxmʊ

+-=                                       (2.4) 

II. ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠʥʠʥʛ ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ ʙ˄ʡʣʘʤʘ 

ʪʦʨʪץʠʣʘʨʠ ʠʰ ʞʘʨʘʸʥʠʜʘ ʛʦʨʠʟʦʥʪʘʣ ״ʦʣʘʪʥʠ ʵʛʘʣʣʘʙ ʠʰʣʘʡʜʠ (2.3-

ʨʘʩʤʜʘʛʠ ʰʪʨʠʭ ʯʠʟʠץ) 

;mgQ
ʊ
=                                                    (2.5) 

III. ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠʥʠʥʛ ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ ʙ˄ʡʣʘʤʘ 

ʪʦʨʪץʠʣʘʨʠ ʠʰ ʞʘʨʘʸʥʠʜʘ ʶץʦʨʠʛʘ ʦסʠʙ ʠʰʣʘʡʜʠ (2.3-ʨʘʩʤʜʘʛʠ ʰʪʨʠʭ-ʥʫץʪʘ 

ʯʠʟʠץ) 

,)( dtgRRmgQ
xʟxmʊ

++=                                                   (2.6) 

ʙʫʥʜʘ l1,..., l4 ï ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ ʙ˄ʡʣʘʤʘ-ʪʠʢ ʪʝʢʠʩʣʠʢʜʘ ʪʘʲʩʠʨ ʵʪʫʚʯʠ  

ʢʫʯʣʘʨʥʠʥʛ ʫʥʠʥʛ ʰʫ ʪʝʢʠʩʣʠʢʜʘʛʠ ʦʥʠʡ ʘʡʣʘʥʠʰ ʤʘʨʢʘʟʠ ñpò ʛʘ ʥʠʩʙʘʪʘʥ 

ʝʣʢʘʣʘʨʠ, ʤ;  

ŭ ï ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠ ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ ʪʦʨʪץʠʣʘʨʠʥʠʥʛ  

ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ʦסʠʰ ʙʫʨʯʘʛʠ, ʛʨʘʜʫʩ.  

(2.3)-(2.6) ʠʬʦʜʘʣʘʨʥʠʥʛ ʪʘ״ʣʠʣʠ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ 

ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʛʘʥʜʘ ʪ˄ʨʪ 

ʟʚʝʥʦʣʠ ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʛʘʥʛʘ ʥʠʩʙʘʪʘʥ ʪʨʘʢʪʦʨ ʦʩʠʰ ץʫʨʠʣʤʘʩʠ 

(ʤʝʭʘʥʠʟʤʠ) ʙ˄ʡʣʘʤʘ ʪʦʨʪץʠʣʘʨʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ 
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ʙʫʨʯʘʛʠʥʠ ˄ʟʛʘʨʪʠʨʠʰ ״ʠʩʦʙʠʛʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץץʘ ʙʦʩʠʤʠ ʚʘ 

ʜʝʤʘʢ, ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʘʥʠʰ ʜʘʨʘʞʘʩʠʥʠ ʢʝʥʛ ʦʨʘʣʠץʜʘ ˄ʟʛʘʨʪʠʨʠʰ 

(ʨʦʩʪʣʘʰ) ״ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץʥʠ ʟʠʯʣʘʰʜʘ ʦסʠʨʣʠʢ ʢʫʯʠʜʘʥ 

ʪ˄ʣʠץ ʬʦʡʜʘʣʘʥʠʰ ʠʤʢʦʥʠʷʪʠʛʘ ʵʛʘ ʙ˄ʣʠʥʘʜʠ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ ʪʨʘʢʪʦʨ ʦʩʠʰ 

 ʠʩʦʙʠʛʘ״ ʜʠʨʠʙ ˄ʨʥʘʪʠʰסʦʨʠʛʘ ʦץʠʣʘʨʠʥʠ ʶץʫʨʠʣʤʘʩʠʥʠʥʛ ʙ˄ʡʣʘʤʘ ʪʦʨʪץ

ʪʫʧʨʦץʥʠ Rxʪ ʚʘ Rxʟ ʢʫʯʣʘʨʠ ״ʠʩʦʙʠʛʘ ץ˄ʰʠʤʯʘ ʟʠʯʣʘʥʠʰʠ ʪʘʲʤʠʥʣʘʥʘʜʠ. ɹʫ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʤʘʪʝʨʠʘʣ״ʘʞʤʜʦʨʣʠʛʠʥʠ ʢʘʤʘʡʪʠʨʠʰ ʠʤʢʦʥʠʥʠ 

ʙʝʨʘʜʠ. ʊ˄ʨʪ ʟʚʝʥʦʣʠ ʤʝʭʘʥʠʟʤ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʵʩʘ ʙʫʥʛʘ ʵʨʠʰʠʙ ʙ˄ʣʤʘʡʜʠ. 

ʗʥʘ ʰʫʥʠ ʪʘʲʢʠʜʣʘʰ ʣʦʟʠʤʢʠ, ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ 

 ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ץʣʣʘʥʠʣʛʘʥʜʘ ʜʘʣʘ ʶʟʘʩʠ ʤʠʢʨʦʨʝʣʝɹʬʠ ʚʘ ʪʫʧʨʦ˄ץ

ʭʦʩʩʘʣʘʨʠʥʠ ˄ʟʛʘʨʠʰʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰʯʠ ץʠʩʤʣʘʨʠʥʠʥʛ ʜʘʩʪʣʘʙʢʠ ʠʰʯʠ 

 ʘ ʪʘʲʩʠʨ ʜʘʨʘʞʘʩʠʥʠ ˄ʟʛʘʨʠʰʠʛʘ ʦʣʠʙץץʦʣʘʪʠʥʠ ʚʘ ʜʝʤʘʢ ʫʣʘʨʥʠʥʛ ʪʫʧʨʦ״

ʢʝʣʤʘʡʜʠ. ʅʘʪʠʞʘʜʘ ʜʘʣʘ ʶʟʘʩʠʥʠ ʙʫʪʫʥ ʧʘʡʢʘʣ ʙ˄ʡʣʘʙ ʙʠʨ ʭʠʣ ʜʘʨʘʞʘʜʘʛʠ 

ʪʝʢʠʩʣʘʥʠʰʠ ʚʘ ʟʠʯʣʘʥʠʰʠ ʪʘʲʤʠʥʣʘʥʘʜʠ. 

ʊ˄ʨʪ ʟʚʝʥʦʣʠ ʤʝʭʘʥʠʟʤ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʜʘʣʘ ʶʟʘʩʠ ʤʠʢʨʦʨʝʣʝɹʬʠ ʚʘ 

ʪʫʧʨʦץ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰʯʠ 

 ʦʣʘʪʠ ʚʘ ʜʝʤʘʢ״ ʠʩʤʣʘʨʠʥʠʥʛ ʜʘʩʪʣʘʙʢʠ, ʷʲʥʠ ʙʝʣʛʠʣʘʥʛʘʥ (˄ʨʥʘʪʠʣʛʘʥ)ץ

ʫʣʘʨʥʠʥʛ ʪʘʲʩʠʨ ʜʘʨʘʞʘʩʠʥʠ ʜʦʠʤʠʡ ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. 

ɹʫʥʠʥʛ ʥʘʪʠʞʘʩʠʜʘ ʜʘʣʘ ʶʟʘʩʠʥʠʥʛ ʙʠʨ ʭʠʣ ʜʘʨʘʞʘʜʘ ʪʝʢʠʩʣʘʥʠʰʠ ʚʘ 

ʟʠʯʣʘʥʠʰʠʛʘ ʵʨʠʰʠʙ ʙ˄ʣʤʘʡʜʠ. 

ʖץʦʨʠʜʘ ʪʘʲʢʠʜʣʘʥʛʘʥʣʘʨ ʰʫʥʜʘʥ ʜʘʣʦʣʘʪ ʙʝʨʘʜʠʢʠ, ʜʘʣʘ ʶʟʘʩʠʥʠ 

ʩʠʬʘʪʣʠ ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰ ״ʘʤʜʘ ʵʥʝʨʛʠʷ ʚʘ ʨʝʩʫʨʩʪʝʞʘʤʢʦʨʣʠʢʥʠ 

ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠ ʪʨʘʢʪʦʨ ʙʠʣʘʥ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʠʰʠ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץ ʙ˄ʣʘʜʠ. 

2.3-Ä. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰʯʠ ץʠʩʤʣʘʨʠʥʠʥʛ 

ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʘʩʦʩʣʘʰ  

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 

Hm, ʟʠʯʣʘʛʠʯʠ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ Lʟ, ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ 

ʙʫʨʯʘʛʠ b ʚʘ ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ Qʊ, ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘ-  
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1, 2 ï ʤʦʩ ʨʘʚʠʰʜʘ ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ 

2.4-ʨʘʩʤ. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠh ʯʠ ץʠʩʤʣʘʨʠʥʠʥʛ 

ʞʦʡʣʘʰʠʰ ʩʭʝʤʘʩʠ ʚʘ ˄ʨʛʘʥʠʣʛʘʥ ʧʘʨʘʤʝʪʨʣʘʨʠ 

ʩʠʜʘʛʠ ʪʠʢ nʥ ʚʘ ʙ˄ʡʣʘʤʘ Lʙ ʤʘʩʦʬʘʣʘʨ (2.4-ʨʘʩʤ) ʫʥʠʥʛ ʘʛʨʦʪʝʭʥʠʢ ʚʘ 

ʵʥʝʨʛʝʪʠʢ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʫʚʯʠ ʧʘʨʘʤʝʪʨʣʘʨʠ 

 .ʠʩʦʙʣʘʥʘʜʠ״

ʊʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ Hm ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʦʣʜʠʜʘ 

ʫʶʣʘʜʠʛʘʥ ʪʫʧʨʦץ ʫʥʠʥʛ ʫʩʪʠʜʘʥ ʦʰʠʙ ʢʝʪʤʘʩʣʠʛʠ ʰʘʨʪʠʜʘʥ ץʫʡʠʜʘʛʠ 

ʠʬʦʜʘ ʙ˄ʡʠʯʘ ʘʥʠץʣʘʥʘʜʠ [26] 

,4 m
p

tg
lZ

H ʥʥ

m
²

                                              

(2.7) 

ʙʫʥʜʘ 
ʅʅ

l,Z  ï ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʚʘ ʫʟʫʥʣʠʛʠ, ʤ;  

m ï ʪʝʢʠʩʣʘʛʠʯ ʦʣʜʠʜʘ ʫʶʣʛʘʥ ʪʫʧʨʦץʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ץʠʷʣʠʢ ʙʫʨʯʘʛʠ, 

ʛʨʘʜʫʩ. 

ɿʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ ɓ ʥʠ ʫʥʠʥʛ 

ʪʫʧʨʦץ ʙ˄ʣʘʢʣʘʨʠ ʙʠʣʘʥ ˄ʟʘʨʦ ʪʘʲʩʠʨʣʘʰʠʰ ʚʘץʪʠ ʤʠʥʠʤʘʣ ʙ˄ʣʠʰʣʠʛʠ 

ʰʘʨʪʠʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ ʘʥʠץʣʘʡʤʠʟ. ʏʫʥʢʠ ʙʫʥʜʘ ʪʫʧʨʦץ 

ʙ˄ʣʘʢʣʘʨʠʥʠʥʛ ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʛʘ ʸʧʠʰʠʙ ץʦʣʠʰʠ ʚʘ ʠʰ ʦʨʛʘʥʠʥʠʥʛ 

ʦʣʜʠʜʘ ʫʶʤʣʘʥʠʰʠʥʠʥʛ ʦʣʜʠ ʦʣʠʥʘʜʠ, ʟʠʯʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ ʙʝʣʛʠʣʘʥʛʘʥ 

ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥ ʠʰʦʥʯʣʠ ʚʘ ʤʠʥʠʤʘʣ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʛʘʥ ״ʦʣʜʘ 

ʙʘʞʘʨʠʣʘʜʠ [27]. 

2.5-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʩʭʝʤʘʛʘ ʙʠʥʦʘʥ ʟʠʯʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץ ʙ˄ʣʘʢ-  
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2.5-ʨʘʩʤ. ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ 

˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠʥʠ ʘʥʠץʣʘʰʛʘ ʜʦʠʨ ʩʭʝʤʘ 

ʣʘʨʠ ʙʠʣʘʥ ʪʘʲʩʠʨʣʘʰʠʰ ʚʘץʪʠ t ʥʠ ץʫʡʠʜʘʛʠ ʠʬʦʜʘ ʙ˄ʡʠʯʘ ʘʥʠץʣʘʰ ʤʫʤʢʠʥ 

bsin
c

o

V

h
t= ,                                                 (2.8) 

ʙʫʥʜʘ hєï ʟʠʯʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץץʘ ʙʦʪʠʰ ʯʫץʫʨʣʠʛʠ, ʤ;  

Vc ï ʪʫʧʨʦץ ʙ˄ʣʘʛʠʥʠʥʛ ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠ ʙ˄ʡʣʘʙ ʩʠʨʧʘʥʠʰ 

ʪʝʟʣʠʛʠ, ʤ/ʩ. 

ʉʠʥʫʩʣʘʨ ʪʝʦʨʝʤʘʩʠʥʠ ץ˄ʣʣʘʙ [37], 2.5-ʨʘʩʤʜʘʥ ʦʣʘʤʠʟ: 

( )
( )jbb

j

ja
tgVVV

ʤʤc
sincos

cos

cos
-=

+
= ,                                   (2.9) 

ʙʫʥʜʘ 
ʤ

V  ï ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, ʤ/ʩ; 

j ï ʪʫʧʨʦץ ʙ˄ʣʘʛʠʥʠʥʛ ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʛʘ ʠʰץʘʣʘʥʠʰ ʙʫʨʯʘʛʠ, 

ʛʨʘʜʫʩ. 

(2.2) ʚʘ (2.9) ʠʬʦʜʘʣʘʨʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥʜʘ (2.8) ʠʬʦʜʘ ץʫʡʠʜʘʛʠ 

ʢ˄ʨʠʥʠʰʛʘ ʵʛʘ ʙ˄ʣʘʜʠ 

( ) bjbbr

rr

sinsincos

)(
0

tgV

h
t

ʤ
-

-
= .                   (2.8, ʘ) 

ɹʫ ʠʬʦʜʘʥʠ ɓ ʙ˄ ʡʠʯʘ ʵʢʩʪʨʝʤʫʤʛʘ ʪʘʜץʠץ ʵʪʠʙ [44], ʫʥʠʥʛ t ʤʠʥʠʤʘʣ 

 ʣʘʡʤʠʟץʠʡʤʘʪʠʥʠ ʘʥʠץ ʠʡʤʘʪʛʘ ʵʛʘ ʙ˄ʣʠʰʠʥʠ ʪʘʲʤʠʥʣʦʚʯʠץ

24

jp
b -= .                                                 (2.10) 
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ɿʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠʥʠ hє ʚʘ ɓ ʥʠʥʛ ʤʘʲʣʫʤ 

 ʣʘʡʤʠʟ (2.4-ʨʘʩʤʛʘץʫʡʠʜʘʛʠ ʠʬʦʜʘ ʙ˄ʡʠʯʘ ʘʥʠץ ʠʡʤʘʪʣʘʨʠʛʘ ʘʩʦʩʣʘʥʠʙץ

 (ʘʨʘʣʩʠʥץ

öö
÷

õ
ææ
ç

å
-=>
r

r

bb
00 1

sinsin

hh
L
ɿ .                                     (2.11) 

ɿʠʯʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰʥʠ ʪʫʧʨʦץ ʫʥʠʥʛ ʪʘʲʩʠʨʠ 

ʦʩʪʠʜʘ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʟʠʯʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʰʘʨʪʠʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ 

 ʥʠ ʟʠʯʣʘʛʠʯʥʠʥʛ ʠʰʯʠ ʩʠʨʪʠʛʘץʣʘʡʤʠʟ (2.6-ʨʘʩʤ). ɹʫʥʜʘ ʪʫʧʨʦץʦʣʜʘ ʘʥʠ״

ʩʦʣʠ ʪhʠʨʤʘ ʙʦʩʠʤʠʥʠʥʛ ʪʠʢ ʪʘʰʢʠʣ ʵʪʫʚʯʠʩʠ ʫʥʠʥʛ ʜʝʬʦʨʤʘʮʠʷʩʠʛʘ ʪ˄סʨʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣ ʜʝʙ ץʘʙʫʣ ץʠʣʠʙ ʦʣʘʤʠʟ [38], ʷʲʥʠ 

hq
T

D=
0

s ,                                                (2.12) 

ʙʫʥʜʘ qϚ ï ʪʫʧʨʦץʥʠʥʛ ״ʘʞʤʠʡ ʵʟʠʣʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ; 

hD  ï ʪʫʧʨʦץʥʠ ʟʠʯʣʦʚʯʠ ץʠʩʤ ʪʘʲʩʠʨʠ ʦʩʪʠʜʘ ʪʠʢ ʡ˄ʥʘʣʠʰʜʘʛʠ  

ʜʝʬʦʨʤʘʮʠʷʩʠ (ʵʟʠʣʠʰʠ). 

(2.12) ʠʬʦʜʘʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥ ״ʦʣʜʘ 2.6-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʩʭʝʤʘʜʘʥ 

 ʫʡʠʜʘʛʠʛʘ ʵʛʘ ʙ˄ʣʘʤʠʟץ

bsin2

2

0

0

h
BqQ

ʊ
= ,                                        (2.13) 

ʙʫʥʜʘ  ɺ ï ʠʰ ʦʨʛʘʥʠ (ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ)ʥʠʥʛ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ, ʤ.  

ɸʜʘʙʠʸʪʣʘʨʜʘʥ ʤʘʲʣʫʤʢʠ [39] ʪʫʧʨʦץʥʠʥʛ ״ʘʞʤʠʡ ʵʟʠʣʠʰ 

ʢʦʵʬʬʠʮʠʝʥʪʠ ʫʥʠʥʛ ʜʝʬʦʨʤʘʮʠʷʣʘʥʠʰ (ʵʟʠʣʠʰ) ʪʝʟʣʠʛʠʛʘ ʙʦסʣʠץ, ʷʲʥʠ  

)1(
00 ʕV

Vʢqq +¡= ,          (2.14) 

ʙʫʥʜʘ 
0

q¡ ï ʪʫʧʨʦץʥʠ ʩʪʘʪʠʢ ʩʠʥʦʚʣʘʨʜʘʛʠ, ʷʲʥʠ ʫʥʠ ʜʝʬʦʨʤʘʮʠʷʣʘʥʠʰ  

ʪʝʟʣʠʛʠ ʥʦʣʛʘ ʷץʠʥ ʪʝʟʣʠʢʣʘʨʜʘʛʠ ״ʘʞʤʠʡ ʵʟʠʣʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ; 

V
ʢ ï ʪʫʧʨʦ״ ץʘʞʤʠʡ ʵʟʠʣʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ʫʥʠʥʛ ʵʟʠʣʠʰ ʪʝʟʣʠʛʠʛʘ 

ʙʦסʣʠץ ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰʠʥʠ ״ʠʩʦʙʛʘ ʦʣʫʚʯʠ ʢʦʵʬʬʠʮʠʝʥʪ;  

ʕ
V  ï ʪʫʧʨʦץʥʠ ʟʠʯʣʦʚʯʠ ץʠʩʤ ʪʦʤʦʥʠʜʘʥ ʪʠʢ ʡ˄ʥʘʣʠʰʜʘ ʵʟʠʣʠʰ 

ʪʝʟʣʠʛʠ, ʤ/ʩ.  
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2.6-ʨʘʩʤ. ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʟʠʯʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ 

ʶʢʣʘʥʠʰʥʠ ʘʥʠץʣʘʰʛʘ ʜʦʠʨ ʩʭʝʤʘ 

2.5-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʩʭʝʤʘʛʘ ʙʠʥʦʘʥ ʪʫʧʨʦץʥʠ ʟʠʯʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ 

ʪʠʢ ʡ˄ʥʘʣʠʰʜʘ ɻʟʠʣʠʰ ʪʝʟʣʠʛʠ 

bjbbb sin)sin(cos)90cos( tgVVV
ʄcʕ

-=-= .                  (2.15) 

(2.14) ʚʘ (2.15) ʠʬʦʜʘʣʘʨʥʠ ״ʠʩʦʙʛʘ ʦʣʩʘʢ (2.13) ʠʬʦʜʘ ץʫʡʠʜʘʛʠʯʘ 

ʸʟʠʣʘʜʠ: 

[ ]
b

bjbb
sin

sin)sin(cos15,0
2

0

0

Bh
tgVʢqQ

MVT
-+¡=                        (2.16) 

ʸʢʠ (2.2) ʠʬʦʜʘʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥ ״ʦʣʜʘ  

[ ]
2

0

2

0
1

sin
sin)sin(cos15,0 öö

÷

õ
ææ
ç

å
--+¡=
r

r

b
bjbb

Bh
tgVʢqQ

MVT
.      (2.17) 

ɹʫ ʠʬʦʜʘʥʠ ״ʘʨ ʠʢʢʘʣʘ ʪʦʤʦʥʠʥʠ ʠʰ ʦʨʛʘʥʠʥʠʥʛ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠʛʘ 

ʙ˄ʣʠʙ, ʫʥʠʥʛ ʙʠʨ ʙʠʨʣʠʢ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠʛʘ ʪ˄סʨʠ ʢʝʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʤʘ 

ʪʠʢ ʶʢʣʘʥʠʰʥʠ ʘʥʠץʣʘʡʤʠʟ 

[ ]
2

0

2

0
1

sin
sin)sin(cos15,0 öö

÷

õ
ææ
ç

å
--+¡=
r

r

b
bjbb

h
tgVʢqQ

MV

c

T .(2.18) 

ɹʫ ʠʬʦʜʘʥʠʥʛ ʪʘ״ʣʠʣʠʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ, ʟʠʯʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ 

ʪʠʢ ʶʢʣʘʥʠʰ ʪʫʧʨʦץʥʠʥʛ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠ (
0

q¡, j, 
0
r), ʫʥʠʥʛ ʟʠʯʣʘ-

ʥʠʰ ʜʘʨʘʞʘʩʠ, ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ (
M

V ), ʯʠʟʝʣ-ʢʫʣʪʠʚʘʪʦʨ 
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ʸʢʠ ʧʣʫʛ ʪʦʤʦʥʠʜʘʥ ʠʰʣʦʚ ʙʝʨʠʛʘʥ ʪʫʧʨʦץ ץʘʪʣʘʤʠʥʠʥʛ ץʘʣʠʥʣʠʛʠ (h) ״ʘʤʜʘ 

ʫʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ (ɓ) ʛʘ ʙʦסʣʠץ. 

ʊʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʤʘʩʦʬʘ ʟʠʯʣʘʛʠʯʥʠʥʛ 

ʪʫʧʨʦץץʘ ʙʦʪʠʰ ʯʫץʫʨʣʠʛʠ 
0

h  ʛʘ ʪʝʥʛ ʙ˄ʣʠʰʠ ʣʦʟʠʤ, ʷʲʥʠ 

öö
÷

õ
ææ
ç

å
-==
r

r
0

0
1hhn

ʥ .                                           (2.19) 

ɹʫ ʰʘʨʪ ʙʘʞʘʨʠʣʛʘʥʜʘ ʪʫʧʨʦץʥʠ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʟʠʯʣʘʥʠʰʠ 

ʪʘ̡ʤʠʥʣʘʥʘʜʠ. nʥ > hϚ ʙ˄ʣʩʘ ʪʫʧʨʦץ ʢʝʨʘʛʠʜʘʥ ʦʨʪʠץʯʘ ʟʠʯʣʘʥʘʜʠ, nʥ < hϚ 

ʙ˄ʣʛʘʥʜʘ ʵʩʘ ʪʫʧʨʦץ ʝʪʘʨʣʠ, ʷʲʥʠ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʟʠʯʣʘʥʤʘʡʜʠ. 

ʊʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘʩʠʜʘʛʠ ʙ˄ʡʣʘʤʘ ʤʘʩʦʬʘ L ʥʠ ʠʣʛʘʨʠ 

ʙʘʞʘʨʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨʛʘ ʘʩʦʩʘʥ [25] 1,5 ʤ ץʘʙʫʣ ץʠʣʘʤʠʟ. ʏʫʥʢʠ ʙʫʥʜʘ ʜʘʣʘ 

ʶʟʘʩʠʜʘʛʠ ʤʠʢʨʦʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ 

ʪʘʲʩʠʨʠ ʙʘʨʪʘʨʘʬ ʵʪʠʣʘʜʠ. 

ɸʜʘʙʠʸʪʣʘʨʜʘ ʢʝʣʪʠʨʠʣʛʘʥ [40-43] ʤʘʲʣʫʤʦʪʣʘʨ ʘʩʦʩʠʜʘ ZH  = 0,10 ʤ,  

lH  = 0,45 ʤ, m= 30Ü, ű = 30Ü, h = 0,16-0,18 ʤ, ɟʦ = 1000 ʢʛ/ʤ3, ɟ = 1200 ʢʛ/ʤ3, 

0
q¡= 3Ö106 H/ʤ3, V

ʢ= 0,1 ʩ/ʤ, V = 1,7-2,2 ʤ/c ץʘʙʫʣ ץʠʣʠʥʠʙ, ʶץʦʨʠʜʘ ʦʣʠʥʛʘʥ 

(2.7), (2.8, ʘ), (2.18) ʚʘ (2.19) ʠʬʦʜʘʣʘʨ ʙ˄ʡʠʯʘ ˄ʪʢʘʟʠʣʛʘʥ ״ʠʩʦʙʣʘʰʣʘʨ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʢʘʤʠʜʘ 

36 ʩʤ, ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 30Á, ʠʰʯʠ 

ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ ʢʘʤʠʜʘ 6 ʩʤ, ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ 

ʶʢʣʘʥʠʰ 2,24-2,87 ʢʅ/ʤ ʦʨʘʣʠסʠʜʘ, ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘʩʠʜʘʛʠ ʪʠʢ 

ʤʘʩʦʬʘ 3,0-4,0 ʩʤ ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤʣʠʛʠ ʘʥʠץʣʘʥʜʠ. 

2.4-Ä. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙ˄ʡʣʘʤʘ-ʪʠʢ 

ʪʝʢʠʩʣʠʢʜʘʛʠ ״ʘʨʘʢʘʪʠʥʠ ʪʘʜץʠץ ʵʪʠʰ 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ ʙʫʪʫʥ ʧʘʡʢʘʣ ʙ˄ʡʣʘʙ ʜʘʣʘ ʶʟʘʩʠʛʘ ʙʠʨ 

ʪʝʢʠʩ ʠʰʣʦʚ ʙʝʨʠʣʠʰʠ, ʷʲʥʠ ʜʘʣʘ ʶʟʘʩʠʥʠʥʛ ʪʝʢʠʩʣʘʥʠʰʠ, ʪʫʧʨʦץʥʠʥʛ 

ʤʘʡʜʘʣʘʥʠʰʠ ʚʘ ʟʠʯʣʘʥʠʰʠ ʙʠʨ ʭʠʣ ʜʘʨʘʞʘʜʘ ʙ˄ʣʠʰʠ ʪʘʲʤʠʥʣʘʥʩʘ ץʠʰʣʦץ 

ʭ˄ʞʘʣʠʛʠ ʵʢʠʥʣʘʨʠ ʫʨʫסʣʘʨʠʥʠʥʛ ʙʠʨ ʭʠʣ ʯʫץʫʨʣʠʢʢʘ ʵʢʠʣʠʰʠ ʚʘ ʫʥʜʠʨʠʙ 
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ʦʣʠʥʠʰʠ, ʵʢʠʥʣʘʨʥʠʥʛ ʙʠʨ ʪʝʢʠʩ ʨʠʚʦʞʣʘʥʠʰʠ ʚʘ ʧʠʰʠʙ ʝʪʠʣʠʰʠ ״ʘʤʜʘ 

ʶץʦʨʠ ״ʦʩʠʣ ʦʣʠʥʠʰʠʛʘ ʵʨʠʰʠʣʘʜʠ. 

ʐʫʥʠʥʛ ʫʯʫʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ ʜʘʣʘ ʶʟʘʩʠʛʘ ʙʠʨ ʪʝʢʠʩ 

ʠʰʣʦʚ ʙʝʨʠʣʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʤʘʩʘʣʘʩʠʥʠ ץ˄ʨʠʙ ʯʠץʘʤʠʟ.  

ɼʘʣʘ ʶʟʘʩʠ ʤʠʢʨʦʨʝʣʴʝʬʠ ״ʘʤʜʘ ʪʫʧʨʦץ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠʥʠʥʛ 

˄ʟʛʘʨʫʚʯʘʥʣʠʛʠ ʪʫʬʘʡʣʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ ʪʘʲʩʠʨ ʵʪʘʸʪʛʘʥ Rxʤ, Rxʟ ʚʘ Rzʟ 

ʢʫʯʣʘʨ (2.7-ʨʘʩʤ) ʜʦʠʤʠʡ ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʙ ʪʫʨʘʜʠ ʚʘ ʙʫʥʠʥʛ ʥʘʪʠʞʘʩʠʜʘ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʙ˄ʡʣʘʤʘ-ʪʠʢ ʪʝʢʠʩʣʠʢʜʘ ʤʘʞʙʫʨʠʡ ʪʝʙʨʘʥʤʘ ״ʘʨʘʢʘʪʜʘ 

ʙ˄ʣʘʜʠ. ɹʫ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʪʫʧʨʦץץʘ ʙʝʨʘʜʠʛʘʥ 

ʙʦʩʠʤ ʢʫʯʠ ˄ʟʛʘʨʠʰʠʛʘ ʚʘ ʜʝʤʘʢ, ʫʥʠʥʛ ʶץʦʨʠʜʘ ʪʘʲʢʠʜʣʘʥʛʘʥ ʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠʥʛ ʸʤʦʥʣʘʰʫʚʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. ɹʫʥʛʘ ʡ˄ʣ ץ˄ʡʤʘʩʣʠʢ ʫʯʫʥ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙ˄ʡʣʘʤʘ-ʪʠʢ ʪʝʢʠʩʣʠʢʜʘʛʠ ״ʘʨʘʢʘʪʠ ʙʠʨ ʪʝʢʠʩ ״ʘʤʜʘ 

ʤʘʞʙʫʨʠʡ ʪʝʙʨʘʥʠʰʣʘʨʠʥʠʥʛ ʘʤʧʣʠʪʫʜʘʩʠ ʤʫʤʢʠʥ ץʘʜʘʨ ʢʠʯʠʢ ʙ˄ʣʠʰʠ 

ʣʦʟʠʤ. ɹʫʥʛʘ ʵʨʠʰʠʰ ʡ˄ʣʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʙ˄ʡʣʘʤʘ-ʪʠʢ ʪʝʢʠʩʣʠʢʜʘʛʠ ʪʝʙʨʘʥʠʰʣʘʨʠʥʠʥʛ ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʝʥʛʣʘʤʘʩʠʥʠ 

ʪʫʟʘʤʠʟ. ɹʫʥʜʘ: 

- ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰ ʞʘʨʘʸʥʠʜʘ ˄ʟʛʘʨʤʘʩ ʪʝʟʣʠʢ ʙʠʣʘʥ ״ʘʨʘʢʘʪʣʘʥʘʜʠ;   

- ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠʥʠʥʛ ʰʘʨʥʠʨʣʘʨʠʜʘʛʠ ʠʰץʘʣʘʥʠʰ ʢʫʯʣʘʨʠ 

ʢʠʯʠʢ ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʙʨʘʥʠʰʣʘʨʠʛʘ ʪʘʲʩʠʨ 

ʢ˄ʨʩʘʪʤʘʡʜʠ; 

- ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠ ɺʉ ʚʘ AD ʙ˄ʡʣʘʤʘ ʪʦʨʪץʠʣʘʨʠʥʠʥʛ ʤʘʩʩʘʩʠ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʤʘʩʩʘʩʠʛʘ ʥʠʩʙʘʪʘʥ ״ʠʩʦʙʛʘ ʦʣʤʘʩʘ ״ʘʤ ʙ˄ʣʘʜʠʛʘʥ 

ʜʘʨʘʞʘʜʘ ʢʠʯʠʢ; 

- ʪʨʘʢʪʦʨʥʠʥʛ ʙʫʨʯʘʢ ʚʘ ʯʠʟʠץʣʠ ʪʝʙʨʘʥʠʰʣʘʨʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʠh  ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʤʘʡʜʠ; 

- ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠ ɺʉ ʚʘ AD ʙ˄ʡʣʘʤʘ ʪʦʨʪץʠʣʘʨʠʥʠʥʛ 

ʤʫʚʦʟʘʥʘʪ ״ʦʣʘʪʠ ʛʦʨʠʟʦʥʪʘʣ ״ʦʣʘʪ ʚʘ ʫʣʘʨʥʠ ʙʫ ״ʦʣʘʪʜʘʥ ʦסʠʰʠ ʢʠʯʠʢ 

ʙʫʨʯʘʢʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ ʜʝʙ ץʘʨʘʡʤʠʟ. 
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ʋʰʙʫ ץʘʙʫʣ ץʠʣʠʥʛʘʥ ʯʝʢʣʘʥʠʰʣʘʨ ״ʘʤʜʘ 2.7-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ 

ʩʭʝʤʘʛʘ ʤʫʚʦʬʠץ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙ˄ʡʣʘʤʘ-ʪʠʢ ʪʝʢʠʩʣʠʢʜʘʛʠ ʤʘʞʙʫʨʠʡ 

ʪʝʙʨʘʥʠʰʣʘʨʠʥʠ ʠʬʦʜʘʣʦʚʯʠ ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʝʥʛʣʘʤʘ ץʫʡʠʜʘʛʠ ʢ˄ʨʠʥʠʰʛʘ 

ʵʛʘ ʙ˄ʣʘʜʠ [44]. 

ddd ^^^^""^
xmzʟxʟ

RRRmgm ---=2
                   (2.20) 

ʸʢʠ                     

( ) zʟxmxʟ RRRmgm -+-= dd""̂ ,                              (2.21) 

ʙʫʥʜʘ d""-ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠ ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ ʪʦʨʪץʠʣʘʨʥʠʥʛ ʙʫʨʯʘʢ 

ʪʝʟʣʘʥʠʰʠ, ʨʘʜ/ʩ2 

 ̂ï ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠ ʙ˄ʡʣʘʤʘ ʪʦʨʪץʠʣʘʨʠʥʠʥʛ ʫʟʫʥʣʠʛʠ, ʤ. 

(2.20) ʚʘ (2.21) ʠʬʦʜʘʣʘʨʜʘʛʠ 
zʟ

R ʢʫʯʥʠ ץʫʡʠʜʘʛʠʯʘ ʠʬʦʜʘʣʘʙ ʦʣʘʤʠʟ  

[44] 

t

zʟʤzʟ
RRRR °+=

µ ,                                     (2.22) 

ʙʫʥʜʘ t

zʟ
R  ï 

zʟ
R  ʢʫʯʥʠʥʛ ˄ʟʛʘʨʫʚʯʘʥ ʪʘʰʢʠʣ ʵʪʫʚʯʠʩʠ, ʅ; 

µ
R  ʚʘ 

ʤ
R  ï ʤʦʩ ʨʘʚʠʰʜʘ ʪʫʧʨʦץ ʜʝʬʦʨʤʘʮʠʷʩʠʥʠʥʛ ʤʠץʜʦʨʠ ʚʘ 

ʪʝʟʣʠʛʠʛʘ ʯʠʟʠץʣʠ ʙʦסʣʠץ ʙ˄ʣʛʘʥ ʢʫʯʣʘʨ, ʷʲʥʠ ʪʫʧʨʦץʥʠʥʛ ʵʣʘʩʪʠʢ ʚʘ  

 .ʢʫʯʣʘʨʠ, ʅ (ʣʠʢץʦʚʫʰʦץ) ʘʨʰʠʣʠʢץ

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʩʪʘʪʠʢ ʤʫʚʦʟʘʥʘʪ ״ʦʣʘʪʠʜʘ, ʷʲʥʠ ŭ=0 ʙ˄ʣʛʘʥʜʘ  

;0=t

zʟ
R                                                    (2.23) 

;
ʟʤʩʤ

SʉR D=
µ                                              (2.24) 

,0=
ʤ

R                                                   (2.25) 

ʙʫʥʜʘ 
ʩʤ
D

 
ï ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʩʪʘʪʠʢ ʤʫʚʦʟʘʥʘʪ ״ʦʣʘʪʠʜʘ ʪʫʧʨʦץʥʠʥʛ 

ʟʠʯʣʘʛʠʯ ʪʘʲʩʠʨʠ ʦʩʪʠʜʘʛʠ ʩʪʘʪʠʢ ʜʝʬʦʨʤʘʮʠʷʩʠ, ʤ; 

ʟ
S  ï ʟʠʯʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץ ʙʠʣʘʥ ˄ʟʘʨʦ ʪʘʲʩʠʨʜʘ ʙ˄ʣʛʘʥ ץʠʩʤʠʥʠʥʛ ʶʟʠ, 

ʤ2; 
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ʤ
ʉ  ï ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʘʛʠʯʥʠ ʙʠʨ ʙʠʨʣʠʢ ʶʟʠʛʘ ʢʝʣʪʠʨʠʣʛʘʥ ʙʠʢʠʨʣʠʢ 

ʢʦʵʬʬʠʮʠʝʥʪʠ, ʅ/ʤ3. 

(2.20)-(2.25) ʠʬʦʜʘʣʘʨʥʠ ״ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʤʫʚʦʟʘʥʘʪ 

ʦʣʘʪʠʜʘ 0=d״  ʚʘ 0=d""  ʵʢʘʥʣʠʛʠʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥʜʘ (2.21) ʠʬʦʜʘʜʘʥ 

 ʫʡʠʜʘʛʠ ʥʘʪʠʞʘʛʘ ʵʛʘ ʙ˄ʣʘʤʠʟץ

.0=D-
ʟʤʩʤ

Sʉmg                                           (2.26) 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʤʫʚʦʟʘʥʘʪ ״ʦʣʘʪʠʜʘʥ ʧʘʩʪʛʘ ʦסʛʘʥʜʘ, ʷʲʥʠ ʪʨʘʢʪʦʨ 

ʦʩʠʰ ʤʝʭʘʥʠʟʤʠʥʠʥʛ ʪʦʨʪץʠʣʘʨʠ ʛʦʨʠʟʦʥʪʘʣ ״ʦʣʘʪʜʘʥ d ʙʫʨʯʘʢʢʘ ʧʘʩʪʛʘ 

ʦסʛʘʥʜʘ 

( ) ;
ʟTʩʤ

SʉR d̂+D=
µ

                                        (2.27) 

;d"̂
ʟʤ

bSR =                                               (2.28) 

(),tRR
zʟ

t

zʟ
D-=                                              (2.29) 

ʙʫʥʜʘ b ï ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʘʛʠʯʥʠ ʙʠʨ ʙʠʨʣʠʢ ʶʟʠʛʘ ʢʝʣʪʠʨʠʣʛʘʥ ץʘʨʰʠʣʠʢ 

 ,ʢʦʵʬʬʠʮʠʝʥʪʠ (ʣʠʢץʦʚʫʰʦץ)
3ʤ

ʩʅÖ
; 

t ï ʚʘץʪ, ʩ. 

(2.22)-(2.29) ʠʬʦʜʘʣʘʨʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥʜʘ (2.21) ʠʬʦʜʘ ץʫʡʠʜʘʛʠ 

ʢ˄ʨʠʥʠʰʛʘ ʵʛʘ ʙ˄ʣʘʜʠ 

( ) ().tRRRSCSbm
zʟxʤxʟʟʤʟ

D=++++ ddd ^"̂""̂                 (2.30)
 

xʟ
R  ʚʘ 

xʤ
R  ʢʫʯʣʘʨ ˄ʟʛʘʨʫʚʯʘʥ ʙ˄ʣʛʘʥʣʠʛʠ ʪʫʬʘʡʣʠ (2.30) ʠʬʦʜʘ 

˄ʟʛʘʨʫʚʯʘʥ ʢʦʵʬʬʠʮʠʝʥʪʣʠ ʠʢʢʠʥʯʠ ʪʘʨʪʠʙʣʠ ʙʠʨ ʞʠʥʩʣʠ ʙ˄ʣʤʘʛʘʥ 

ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʝʥʛʣʘʤʘ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʊʝʙʨʘʥʠʰʣʘʨ ʥʘʟʘʨʠʷʩʠʜʘʥ ʤʘʲʣʫʤʢʠ [45], (2.30) ʠʬʦʜʘ ʧʘʨʘʤʝʪʨʠʢ 

ʪʝʙʨʘʥʠʰʣʘʨʥʠ ʠʬʦʜʘʣʘʡʜʠ. ʃʝʢʠʥ ʪʫʧʨʦץʥʠʥʛ ʜʝʤʧʬʠʨʣʘʰ ʭʫʩʫʩʠʷʪʠ ʢʘʪʪʘ 

ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʧʘʨʘʤʝʪʨʠʢ ʪʝʙʨʘʥʠʰʣʘʨʠ 

ʢʫʟʘʪʠʣʤʘʡʜʠ. ʋ ʘʩʦʩʘʥ ()tR
xz

D  ˄ʟʛʘʨʫʚʯʘʥ ʢʫʯ ʪʘʲʩʠʨʠʜʘ ʤʘʞʙʫʨʠʡ 
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ʪʝʙʨʘʥʤʘ ״ʘʨʘʢʘʪʜʘ ʙ˄ʣʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ 
ʭʟ

R  ʚʘ 
ʭʤ

R  ʢʫʯʣʘʨ 

ʜʦʠʤʠʡ ʚʘ ʤʦʩ ʨʘʚʠʰʜʘ ˄ʟʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ץʠʡʤʘʪʣʘʨʠ ˄

ʭʟ
R  ʚʘ ˄

ʭʤ
R  ʛʘ ʪʝʥʛ ʜʝʙ 

ʠʩʦʙʣʘʡʤʠʟ ʚʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ()tRzʟD״  ˄ʟʛʘʨʫʚʯʘʥ ʢʫʯ ʪʘʲʩʠʨʠ 

ʦʩʪʠʜʘʛʠ ʤʘʞʙʫʨʠʡ ʪʝʙʨʘʥʠʰʣʘʨʠʥʠ ʢ˄ʨʠʙ ʯʠץʘʤʠʟ. ɹʫʥʜʘ ()tRzʟD  ʢʫʯ 

ʛʘʨʤʦʥʠʢ ץʦʥʫʥʠʷʪ ʙ˄ʡʠʯʘ ˄ʟʛʘʨʘʜʠ ʜʝʙ ץʘʨʘʡʤʠʟ, ʷʲʥʠ 

() ,cos
1

1

tnRtR
n

n

n

zʟzʟ
wä

=

D=D                                                    (2.31) 

ʙʫʥʜʘ n

zʟ
RD  ï ˄ʟʛʘʨʫʚʯʘʥ ʢʫʯ ʪʝʛʠʰʣʠ ʛʘʨʤʦʥʠʢʘʩʠʥʠʥʛ ʘʤʧʣʠʪʫʜʘʩʠ, ʅ;  

n=1, 2,é, n1 ï ʛʘʨʤʦʥʠʢʘʣʘʨ ʥʦʤʝʨʠ; 

ɤ ï ˄ʟʛʘʨʫʚʯʘʥ ʢʫʯʥʠʥʛ ʘʡʣʘʥʤʘ ʯʘʩʪʦʪʘʩʠ, ʩ-1. 

ʖץʦʨʠʜʘ ʪʘʲʢʠʜʣʘʥʛʘʥʣʘʨ ״ʘʤʜʘ (2.31) ʠʬʦʜʘʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥʜʘ (2.30) 

ʠʬʦʜʘ ץʫʡʠʜʘʛʠ ʢ˄ʨʠʥʠʰʥʠ ʦʣʘʜʠ 

( ) .cos
1

1

tnRRRSCSbm
n

n

n

zʟ

˄

xʤ

˄

xʟʟʤʟ
wddd ä

=

D=++++ ^"̂""̂                  (2.32)
 

ɹʫ ʠʬʦʜʘʥʠ ץʫʡʠʜʘʛʠ ʢ˄ʨʠʥʠʰʛʘ ʢʝʣʪʠʨʘʤʠʟ 

( )
,cos

1 1

1

tnR
mm

RRSC
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n
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ʤʤ

˄

xʤ

˄

xʟʟʤ

ʤ

ʟ wddd ä
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D=
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++
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^"""             (2.33)
 

ɹʫ ʪʝʥʛʣʘʤʘʥʠʥʛ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʤʘʞʙʫʨʠʡ ʪʝʙʨʘʥʠʰʣʘʨʠʥʠ 

ʠʬʦʜʘʣʦʚʯʠ ʝʯʠʤʠ ץʫʡʠʜʘʛʠ ʢ˄ʨʠʥʠʰʛʘ ʵʛʘ ʙ˄ʣʘʜʠ [46] 
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ʙʫʥʜʘ 
( )

( )
Ö

-++
=D

w

w

nmRRSc

nbS
arctg

˄

ʭʤ

˄

ʭʟʟʤ

ʟ

n ^

^
                                                    (2.35) 

(2.34) ʠʬʦʜʘʛʘ ʙʠʥʦʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʤʘʞʙʫʨʠʡ ʪʝʙʨʘʥʠʰʣʘʨʠʥʠʥʛ 
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ʘʤʧʣʠʪʫʜʘʩʠ ץʫʡʠʜʘʛʠʛʘ ʪʝʥʛ ʙ˄ʣʘʜʠ 
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                (2.36)

 

(2.34) ʚʘ (2.36) ʠʬʦʜʘʣʘʨʥʠʥʛ ʪʘ״ʣʠʣʠ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ ʜʘʣʘ ʶʟʘʩʠʛʘ ʙʠʨ ʪʝʢʠʩ ʠʰʣʦʚ ʙʝʨʠʣʠʰʠ ʫʥʠʥʛ 

ʤʘʩʩʘʩʠ, ʪʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠ ʪʦʨʪץʠʣʘʨʠʥʠʥʛ ʫʟʫʥʣʠʛ, ˄ʟʛʘʨʫʚʯʘʥ 

()tR
zʟ

D  ʢʫʯʥʠʥʛ ʘʤʧʣʠʪʫʜʘʩʠ, ʪʫʧʨʦץʥʠʥʛ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠ, ʫʥʛʘ 

ʪʘʲʩʠʨ ʵʪʘʜʠʛʘʥ ʢʫʯʣʘʨʛʘ ʙʦסʣʠץ ʙ˄ʣʠʙ, ʙʝʨʠʣʛʘʥ ʠʰ ʰʘʨʦʠʪʠ ʫʯʫʥ ʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠʥʛ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘʛʠ ʙʠʨ ʪʝʢʠʩʣʠʛʠ ʘʩʦʩʘʥ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʤʘʩʩʘʩʠʥʠ, ʷʲʥʠ ʫʥʠʥʛ ʟʠʯʣʘʛʠʯʠʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ 

ʶʢʣʘʥʠʰʥʠ ʪ˄סʨʠ ʪʘʥʣʘʰ ״ʠʩʦʙʠʛʘ ʵʨʠʰʠʣʘʜʠ. 

2.5-Ä. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ 

ʣʘ hץʘʨʰʠʣʠʛʠʥʠ ʘʥʠץ

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʫʤʫʤʠʡ 

 ʘʨʰʠʣʠʢʣʘʨʠʜʘʥ ʪʘʰʢʠʣץ ʘʨʰʠʣʠʛʠ ʫʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʚʘ ʟʠʯʣʘʛʠʯʠʥʠʥʛץ

ʪʦʧʛʘʥ ʙ˄ʣʘʜʠ, ʷʲʥʠ 

ɿʊ

ʫ

ʊ
RRR += ,                                              (2.37) 

ʙʫʥʜʘ 
ʫ

R ï ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʫʤʫʤʠʡ 

 ;ʘʨʰʠʣʠʛʠ, ʅץ

ɿʊ
RR , ï ʤʦʩ ʨʘʚʠʰʜʘ ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠ, 

ʅ. 

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʠʰ ʞʘʨʘʸʥʠʜʘ ʫʥʠʥʛ 

ʪʝʢʠʩʣʘʛʠʯʠ ʡ˄ʣʠʜʘ ʫʯʨʘʡʜʠʛʘʥ ʜ˄ʥʛʣʠʢʣʘʨʥʠ ʢʝʩʠʙ ʧʘʩʪʣʠʢʣʘʨʛʘ ʩʫʨʘʜʠ. 

ʐʫʥʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠʥʠ 

 ʣʘʰ ʤʫʤʢʠʥץʫʡʠʜʘʛʠ ʠʬʦʜʘ ʙ˄ʡʠʯʘ ʘʥʠץ
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mr ctgBgHfR
yʊ

2

0
2

1
¡= ,                                      (2.38) 

ʙʫʥʜʘ f¡ ï ʪʫʧʨʦץʥʠʥʛ ʪʫʧʨʦץץʘ ʠʰץʘʣʘʥʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ; 

y
H  ï ʪʝʢʠʩʣʘʛʠʯ ʦʣʜʠʜʘ ʫʶʣʛʘʥ ʪʫʧʨʦץʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ, ʤ; 

mï ʪʝʢʠʩʣʘʛʠʯ ʦʣʜʠʜʘ ʫʶʣʛʘʥ ʪʫʧʨʦץʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ץʠʷʣʠʢ ʙʫʨʯʘʛʠ, 

ʛʨʘʜʫʩ. 

(2.7) ʠʬʦʜʘʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥʜʘ (2.38) ʠʬʦʜʘ ץʫʡʠʜʘʛʠ ʢ˄ʨʠʥʠʰʥʠ ʦʣʘʜʠ 

ʥʥʊ
lgBZ

f
R

0

2
r

p

¡
= .                                         (2.39) 

ɿ
R  ʥʠ 2.8-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʩʭʝʤʘʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʘʥʠץʣʘʡʤʠʟ. ʋʥʛʘ 

ʙʠʥʦʘʥ 
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jbbbb
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cossincossin
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=+=+= NtgNFNR

ɿ
,       (2.40) 

ʙʫʥʜʘ N  ʚʘ jNtgF =  ʤʦʩ ʨʘʚʠʰʜʘ ʟʠʯʣʘʛʠʯʥʠʥʛ ʠʰʯʠ ʩʠʨʪʠʛʘ ʪʫʧʨʦץ 

ʪʦʤʦʥʠʜʘʥ ʪʘʲʩʠʨ ʵʪʫʚʯʠ ʥʦʨʤʘʣ ʚʘ ʠʰץʘʣʘʥʠʰ ʢʫʯʣʘʨʠ. 

2.6-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʩʭʝʤʘʛʘ ʘʩʦʩʘʥ 
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N MV
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= .                    (2.41) 

ɹʫʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥʜʘ (2.40) ʠʬʦʜʘ ץʫʡʠʜʘʛʠ ʢ˄ʨʠʥʠʰʛʘ ʵʛʘ ʙ˄ʣʘʜʠ 

[ ] ( )
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sinsin)sin(cos1 2
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ɿ
.            (2.42) 

ʊ
R  ʚʘ 

ɿ
R  ʥʠ (2.39) ʚʘ (2.42) ʠʬʦʜʘʣʘʨ ʙ˄ʡʠʯʘ ץʠʡʤʘʪʣʘʨʠʥʠ (2.37) 

ʠʬʦʜʘʛʘ ץ˄ʡʠʙ ץʫʡʠʜʘʛʠ ʷʢʫʥʠʡ ʥʘʪʠʞʘʥʠ ʦʣʘʤʠʟ 
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ɹʫ ʠʬʦʜʘʥʠʥʛ ״ʘʨ ʠʢʢʘʣʘ ʪʦʤʦʥʠʥʠ ɺ ʛʘ ʙʣ˄ʠʙ, ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʩʦʣʠʰʪʠʨʤʘ, ʷʲʥʠ ʙʠʨ ʙʠʨʣʠʢ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠʛʘ 
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ʪ˄סʨʠ ʢʝʣʘʜʠʛʘʥ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠʥʠ ʘʥʠץʣʘʡʤʠʟ 

 

2.8-ʨʘʩʤ. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʟʠʯʣʘʛʠʯʠʥʠʥʛ 

ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠʥʠ ʘʥʠץʣʘʰʛʘ ʜʦʠʨ ʩʭʝʤʘ 
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jbbjbb
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p cos2sin

sinsin)sin(cos12
2
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0

+-+¡
+

¡
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htgVʢq
lgZ

f
R MV

ʅʅ

ʉ

ʋ
.      (2.44) 

(2.43) ʚʘ (2.44) ʠʬʦʜʘʣʘʨʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ, ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠ ʫʥʠʥʛ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ, ״ʘʨʘʢʘʪ 

ʪʝʟʣʠʛʠ, ʟʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ, ʪʫʧʨʦץץʘ 

ʙʦʪʠʰ ʯʫץʫʨʣʠʛʠ ״ʘʤʜʘ ʪʫʧʨʦץʥʠʥʛ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠ, ʜʘʣʘ 

ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʚʘ ʫʟʫʥʣʠʛʠʛʘ ʙʦסʣʠץ ʨʘʚʠʰʜʘ 

˄ʟʛʘʨʘʜʠ. 

B  = 1,0 ʤ, f¡ = 1,0, 
0
r = 1000 ʢʛ/ʤ3, g  = 9,81 ʤ/ʩ2, ʅ

Z  = 0,10 ʤ,  

ʅ
l  = 0,45 ʤ, 

0
q¡= 3Ö106 ʅ/ʤ3, 

V
ʢ = 0,1 ʩ/ʤ, 

M
V  = 1,7-2,2 ʤ/ʩ, b = 30Ü, j = 30Ü ʚʘ 

0
h  = 0,025-0,03 ʤ ץʘʙʫʣ ץʠʣʠʙ, (2.39) ʠʬʦʜʘ ʙ˄ʡʠʯʘ ˄ʪʢʘʟʠʣʛʘʥ ״ʠʩʦʙʣʘʨ 

ʪʘʢʦʤʠʣ-ʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʠʨ ʤʝʪʨ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠʛʘ 

ʪ˄סʨʠ ʢʝʣʘʜʠʛʘʥ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʢ 2,14-2,81 ʢʅ ʥʠ ʪʘʰʢʠʣ ʵʪʠʰʠʥʠ 

ʢ˄ʨʩʘʪʜʠ. 
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ʀʢʢʠʥʯʠ ʙʦʙ ʙ˄ʡʠʯʘ ʭʫʣʦʩʘʣʘʨ 

1. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʝʢʠʩʣʘʡʜʠʛʘʥ (ʪʝʢʠʩʣʘʛʠʯ) 

ʚʘ ʟʠʯʣʘʡʜʠʛʘʥ (ʟʠʯʣʘʛʠʯ) ʠʰʯʠ ץʠʩʤʣʘʨʜʘʥ ʠʙʦʨʘʪ ʚʘ ʦʩʤʘ ʙ˄ʣʠʙ, ʠʰ 

ʞʘʨʘʸʥʠʜʘ ʫʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠ ʪʝʢʠʩʣʘʡʜʠ, 

ʰʫʥʜʘʥ ʢʝʡʠʥ ʟʠʯʣʘʛʠʯ ʪʝʢʠʩʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ ʪʝʢʠʩʣʘʥʛʘʥ ʜʘʣʘ ʶʟʘʩʠʥʠ 

ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʟʠʯʣʘʡʜʠ. 

2. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ ʜʘʣʘ ʶʟʘʩʠʥʠʥʛ 

ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʩʠʬʘʪʣʠ ʪʝʢʠʩʣʘʥʠʰʠ ʚʘ ʟʠʯʣʘʥʠʰʠ ʫʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʚʘ 

ʟʠʯʣʘʛʠʯʠʥʠ ʙʠʨ-ʙʠʨʠʛʘ ʥʠʩʙʘʪʘʥ ʙ˄ʡʣʘʤʘ ʚʘ ʪʠʢ ʡ˄ʥʘʣʠʰʣʘʨʜʘ ʪ˄סʨʠ 

ʞʦʡʣʘʰʪʠʨʠʰ, ʫʣʘʨ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠʥʛ ʤʘץʙʫʣ ץʠʡʤʘʪʣʘʨʠʥʠ ʘʩʦʩʣʘʰ, ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʙʦסʣʘʥʠʰ ʩʭʝʤʘʩʠ ʚʘ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ 

ʘʩʦʩʣʘʰ, ʫʥʠʥʛ ʪʫʧʨʦץץʘ ʢ˄ʨʩʘʪʘʜʠʛʘʥ ʙʦʩʠʤʠʥʠ ʪ˄סʨʠ ʪʘʥʣʘʰ ״ʠʩʦʙʠʛʘ 

ʪʘʲʤʠʥʣʘʥʘʜʠ. 

3. ɼʘʣʘ ʶʟʘʩʠʥʠ ʩʠʬʘʪʣʠ ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰ ״ʘʤʜʘ ʵʥʝʨʛʠ-̫

ʨʝʩʫʨʩʪʝʞʘʤʢʦʨʣʠʢʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʠʰʠ 

ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץ. 

4. ʄʠʥʠʤʘʣ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʙ ʜʘʣʘ ʶʟʘʩʠʥʠ ʩʠʬʘʪʣʠ ʪʝʢʠʩʣʘʰ ʚʘ ʪʘʣʘʙ 

ʜʘʨʘʞʘʩʠʜʘ ʟʠʯʣʘʰʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʢʘʤʠʜʘ 36 ʩʤ, ʟʠʯʣʘʛʠʯʠʥʠʥʛ 

ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 30Á, ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 

ʢʘʤʠʜʘ 6 ʩʤ, ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʶʢʣʘʥʠʰ 2,24-2,87 ʢʅ/ʤ 

ʦʨʘʣʠסʠʜʘ, ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʤʘʩʦʬʘ 3,0-4,0 ʩʤ 

ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤ. 

5. ɹʝʨʠʣʛʘʥ ʠʰ ʰʘʨʦʠʪʠ ʫʯʫʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠʥʛ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘʛʠ ʙʠʨ ʪʝʢʠʩʣʠʛʠ ʘʩʦʩʘʥ ʫʥʠʥʛ 

ʤʘʩʩʘʩʠʥʠ, ʷʲʥʠ ʟʠʯʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰʥʠ ʪ˄סʨʠ ʪʘʥʣʘʰ 

 .ʠʩʦʙʠʛʘ ʪʘʲʤʠʥʣʘʥʘʜʠ״

6. 1,7-2,2 ʤ/ʩ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʠʨ ʤʝʪʨ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠʛʘ ʪ˄סʨʠ ʢʝʣʘʜʠʛʘʥ ʪʦʨʪʠʰʛʘ 

 .ʘʨʰʠʣʠʛʠ 2,14-2,81 ʢʅ ʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠץ
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III -ɹʆɹ. ʕʂʉʇʈʀʄɽʅʊɸʃ ʊɸɼפʀפʆʊʃɸʈʅʀ ɶʊʂɸɿʀʐ 

ʋʉʋʃʃɸʈʀ ɺɸ ʅɸʊʀɾɸʃɸʈʀ 

3.1-Ä. ʕʢʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨ ʜʘʩʪʫʨʠ 

ɶʪʢʘʟʠʣʛʘʥ ʥʘʟʘʨʠʡ ʪʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʣʘʨʠʥʠ ʪʝʢʰʠʨʠʙ ʢ˄ʨʠʰ ״ʘʤʜʘ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠʥʛ ʢʘʤ ʵʥʝʨʛʠʷ 

ʩʘʨʬʣʘʛʘʥ ״ʦʣʜʘ ʪʫʧʨʦץץʘ ʩʠʬʘʪʣʠ ʚʘ ʘʛʨʦʪʝʭʥʠʢʘ ʪʘʣʘʙʣʘʨʠ ʜʘʨʘʞʘʩʠʜʘ 

ʠʰʣʦʚ ʙʝʨʠʣʠʰʠʥʠ ʪʘʲʤʠʥʣʘʡʜʠʛʘʥ ץʠʡʤʘʪʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʤʘץʩʘʜʠʜʘ 

ʢɻʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨ ʜʘʩʪʫʨʠʛʘ ץʫʡʠʜʘʛʠʣʘʨ ʢʠʨʠʪʠʣʜʠ: 

ï ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʫʯʫʥ ʣʘʙʦʨʘʪʦʨʠʷ-ʜʘʣʘ 

 ;ʠʰ ʚʘ ʪʘʡʸʨʣʘʰץʫʨʠʣʤʘʩʠʥʠ ʠʰʣʘʙ ʯʠץ

ï ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʙʦסʣʘʥʠʰ 

ʩʭʝʤʘʩʠ,  ʧʘʨʘʤʝʪʨʣʘʨʠ ʚʘ ʘʛʨʝʛʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʥʠʥʛ ʫʥʠʥʛ ʘʛʨʦʪʝʭʥʠʢ ʚʘ 

ʵʥʝʨʛʝʪʠʢ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠʥʠ ˄ʨʛʘʥʠʰ; 

ï ʵʢʩʧʝʨʠʤʝʥʪʣʘʨʥʠ ʤʘʪʝʤʘʪʠʢ ʨʝʞʘʣʘʰʪʠʨʠʰ ʫʩʫʣʠʥʠ ץ˄ʣʣʘʙ, 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠʥʛ ʤʘץʙʫʣ 

 .ʠʡʤʘʪʣʘʨʠʥʠ ʘʩʦʩʣʘʰץ

3.2-Ä. ʊʘʜץʠץʦʪʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʫʯʫʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʜʘʣʘ 

 ʫʨʠʣʤʘʩʠץ

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ˄ʨʛʘʥʠʰ ʙ˄ʡ-

ʠʯʘ ʪʘʞʨʠʙʘʚʠʡ ʪʘʜץʠץʦʪʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʫʯʫʥ ʠʥʩʪʠʪʫʪʥʠʥʛ ʤʘʰʠʥʘ ʚʘ 

ʤʝʭʘʥʠʟʤʣʘʨʥʠ ʣʦʡʠ״ʘʣʘʰʪʠʨʠʰ ʙ˄ʣʠʤʠ ʙʠʣʘʥ ״ʘʤʢʦʨʣʠʢʜʘ ʜʘʣʘ ץʫʨʠʣʤʘʩʠ 

ʠʰʣʘʙ ʯʠץʠʣʜʠ. 

3.1-ʨʘʩʤʜʘ ץʫʨʠʣʤʘʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ ʩʭʝʤʘʩʠ, 3.2-ʨʘʩʤʜʘ ʫʥʠʥʛ 

ʫʤʫʤʠʡ ʢ˄ʨʠʥʠʰʣʘʨʠ ʪʘʩʚʠʨʣʘʥʛʘʥ. 

ɼʘʣʘ ץʫʨʠʣʤʘʩʠ ʦʩʤʘ ʚʘʨʠʘʥʪʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʙ˄ʣʠʙ, ʨʘʤʘ 1, ʫʥʛʘ 

˄ʨʥʘʪʠʣʛʘʥ ʦʩʠʰ ץʫʨʠʣʤʘʩʠ 2, ʪʝʢʠʩʣʘʛʠʯ 3 ʚʘ ʟʠʯʣʘʛʠʯ 4 ʜʘʥ ʪʘʰʢʠʣ 

ʪʦʧʛʘʥ. 
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1-ʨʘʤʘ; 2-ʦʩʠʰ ץʫʨʠʣʤʘʩʠ; 3-ʪʝʢʠʩʣʘʛʠʯ; 4-ʟʠʯʣʘʛʠʯ 

3.1-ʨʘʩʤ. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʜʘʣʘ ץʫʨʠʣʤʘʩʠʥʠʥʛ 

ʢʦʥʩʪʨʫʢʪʠʚ ʩʭʝʤʘʩʠ 
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ʘ) 

 

ʙ) 

1-ʨʘʤʘ; 2-ʦʩʠʰ ץʫʨʠʣʤʘʩʠ; 3-ʪʝʢʠʩʣʘʛʠʯ; 4-ʟʠʯʣʘʛʠʯ 

3.2-ʨʘʩʤ. ɼʘʣʘ ץʫʨʠʣʤʘʩʠʥʠʥʛ ʦʣʜʠʜʘʥ (ʘ) ʚʘ ʸʥ ʪʦʤʦʥʠʜʘʥ (ʙ) 

ʢ˄ʨʠʥʠʰʣʘʨʠ 

 ʫʨʠʣʤʘʩʠʥʠʥʛ ʢʨʦʥʰʪʝʡʥʣʘʨʠʜʘץ ʘʤʨʦʚ ʢʝʥʛʣʠʛʠ 3 ʤ. ʆʩʠʰפ

 ʣʘʥʠʰ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ˄ʟʛʘʨʪʠʨʠʰ ʫʯʫʥסʫʨʠʣʤʘʥʠ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʙʦץ

ʙʘʣʘʥʜʣʠʛʠ ʙ˄ʡʠʯʘ 50 ʤʤ ʠʥʪʝʨʚʘʣ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨ ʪʝʰʠʢʣʘʨ ʦʯʠʣʛʘʥ. 

 ʘʤʜʘ ʛʦʨʠʟʦʥʪʛʘ״ ʫʨʠʣʤʘ ʫʥʛʘ ʪʫʨʣʠ ʙʘʣʘʥʜʣʠʢʜʘʛʠ ʪʝʢʠʩʣʘʛʠʯʣʘʨפ

ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ ɓ ʚʘ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ Lʟ ʪʫʨʣʠʯʘ 

2 

3 

4 1 

4 

2 

3 

1 
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ʙ˄ʣʛʘʥ ʟʠʯʣʘʛʠʯʣʘʨʥʠ ˄ʨʥʘʪʠʰ, ʟʠʯʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ Q, 

ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʤʘʩʦʬʘ n ״ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ״ʘʤʜʘ ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ 

ʦʩʠh ʥʫץʪʘʣʘʨʠ ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʤʘʩʦʬʘʣʘʨ H1 ʚʘ H2 ˄ʟʛʘʨʪʠʨʠʰ ʠʤʢʦʥʠʷʪʠʛʘ 

ʵʛʘ. 

 ʰʠʤʯʘ˄ץ ʫʨʠʣʤʘʥʠʥʛ ʟʠʯʣʘʛʠʯʠʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ ʫʥʛʘפ

ʶʢʣʘʨ ץ˄ʡʠʰ ʡ˄ʣʠ ʙʠʣʘʥ, ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʤʘʩʦʬʘ ʵʩʘ  

ʪʝʢʠʩʣʘʛʠʯʥʠ ʨʘʤʘʜʘ ʧʘʩʪʛʘ ʪʫʰʠʨʠʰ ʚʘ ʶץʦʨʠʛʘ ʢ˄ʪʘʨʠʰ ʡ˄ʣʠ ʙʠʣʘʥ, ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʚʘ ʫʣʘʨʜʘʥ 

ʶץʦʨʠʛʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʣʘʨ H1 ʚʘ H2 ʪʨʘʢʪʦʨ ʦʩʠʰ 

ʤʝʭʘʥʠʟʤʠ ʙ˄ʡʣʘʤʘ ʪʦʨʪץʠʣʘʨʠʥʠ ץʫʨʠʣʤʘ ʢʨʦʥʰʪʝʡʥʣʘʨʠʜʘ ʦʯʠʣʛʘʥ 

ʪʝʰʠʢʣʘʨʛʘ ʫʣʘʥʠʰ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠ ˄ʟʛʘʨʪʠʨʠʰ ʦʨץʘʣʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ. 

3.3-Ä. ʕʢʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʰʘʨʦʠʪʣʘʨʠ ʚʘ 

ʫʩʫʣʣʘʨʠ 

ʃʘʙʦʨʘʪʦʨʠʷ-ʜʘʣʘ ʪʘʞʨʠʙʘʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʜʘʣʘ ץʫʨʠʣʤʘʩʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʙ (3.2-ʨʘʩʤ), ʠʥʩʪʠʪʫʪ ʪʘʞʨʠʙʘ ʭ˄ʞʘʣʠʛʠʥʠʥʛ 6-ʜʘʣʘʩʠʜʘ ʝʨʣʘʨʥʠ 

ʯʠʛʠʪ ʵʛʠʰʛʘ ʪʘʡʸʨʣʘʰ ʜʘʚʨʠʜʘ ˄ʪʢʘʟʠʣʜʠ. 

ʊʘʞʨʠʙʘʣʘʨ ˄ʪʢʘʟʠʣʠʰʠʜʘʥ ʦʣʜʠʥ ʪʘʞʨʠʙʘ ʜʘʣʘʩʠ 14-16 ʩʤ 

ʯʫץʫʨʣʠʢʜʘ ʯʠʟʝʣʣʘʥʜʠ ʚʘ ʪʫʧʨʦץʥʠʥʛ 0-10 ʚʘ 10-20 ʩʤ ץʘʪʣʘʤʣʘʨʜʘʛʠ 

ʥʘʤʣʠʛʠ, ץʘʪʪʠץʣʠʛʠ ʚʘ ʟʠʯʣʠʛʠ ʘʥʠץʣʘʥʜʠ ʚʘ ʙʫʥʜʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ  

3.1-ʞʘʜʚʘʣʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. 

3.1-ʞʘʜʚʘʣ   

ʊʫʧʨʦץʥʠʥʛ ʥʘʤʣʠʛʠ, ץʘʪʪʠץʣʠʛʠ ʚʘ ʟʠʯʣʠʛʠ 

ʊʫʧʨʦץ  

 ʘʪʣʘʤʠ, ʩʤץ

ʊʫʧʨʦץʥʠʥʛ 

ʥʘʤʣʠʛʠ, % 

ʊʫʧʨʦץʥʠʥʛ 

 ʣʠʛʠ, ʄʇʘץʘʪʪʠץ

ʊʫʧʨʦץʥʠʥʛ 

ʟʠʯʣʠʛʠ, ʛ/ʩʤ3 

0-10 13,5 0,89 1,03 

10-20 17,1 1,87 1,06 

ʊʘʞʨʠʙʘʣʘʨʜʘ ʜʘʣʘ ץʫʨʠʣʤʘʩʠ ʊ6070 ʪʨʘʢʪʦʨʠ ʙʠʣʘʥ ʘʛʨʝʛʘʪʣʘʥʠʙ, 6,0 

ʚʘ 8,0 ʢʤ/ʩʦʘʪ ʪʝʟʣʠʢʣʘʨʜʘ ʠʰʣʘʪʠʣʜʠ (3.3-ʨʘʩʤ).  
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ʘ) 

 

ʙ) 

3.3-ʨʘʩʤ. ɼʘʣʘ ץʫʨʠʤʘʩʠʥʠʥʛ ʊ6070 ʪʨʘʢʪʦʨʠʛʘ ʦʩʠʣʛʘʥ ״ʦʣʘʪʜʘʛʠ (ʘ) ʚʘ 

ʠʰ ʞʘʨʘʸʥʠʜʘʛʠ (ʙ) ʢ˄ʨʠʥʠʰʣʘʨʠ 

ʃʘʙʦʨʘʪʦʨʠʷ-ʜʘʣʘ ʪʘʞʨʠʙʘʣʘʨʠʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʨʘʢʪʦʨ ʙʠʣʘʥ 

ʙʦסʣʘʥʠʰ ʩʭʝʤʘʩʠ, ʫʥʠʥʛ ʪʘʷʥʯ ʶʟʘʩʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ 

ʪʠʢ ʤʘʩʦʬʘ ʅ1, ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʅ, ʟʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ 
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ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ ɓ, ʫʥʠʥʛ ʠʰʯʠ ʩʠʨʪʠ ʫʟʫʥʣʠʛʠ Lʟ ʚʘ ʫʥʛʘ 

ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ Qʊ ʥʠ ʫʥʠʥʛ ץʫʡʠʜʘʛʠ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ 

ʪʘʲʩʠʨʠ ˄ʨʛʘʥʠʣʜʠ: 

- ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʩʠʬʘʪʠ; 

- ʪʫʧʨʦץʥʠʥʛ 5-15 ʩʤ ץʘʪʣʘʤʜʘʛʠ ʟʠʯʣʠʛʠ;  

- ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ 

ʯʝʪʣʘʥʠʰʠ; 

- ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʢ. 

ɹʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨ OóZ DSt 3412:2019 çʀʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ. ʄʘʰʠʥʳ ʠ ʦʨʫʜʠʷ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʇʨʦʛʨʘʤʤʘ 

ʠ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡè ʚʘ OóZ DSt 3193:2017 çʀʩʧʳʪʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. ʄʝʪʦʜʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʤʘʰʠʥè 

ʙ˄ ʡʠʯʘ ʘʥʠץʣʘʥʜʠ [47, 48]. 

ʊʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʩʠʬʘʪʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʪʦʤʦʥʣʘʨʠ 0,5ʭ0,5 ʤ 

ʙ˄ʣʛʘʥ ʪʘʛʠ ʦʯʠץ ץʫʪʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʦʣʪʠ ʪʘʢʨʦʨʠʡʣʠʢʜʘ (ʦʣʜʠʥʛʘ ʚʘ 

ʦʨץʘʛʘ ʫʯʪʘʜʘʥ) 0-10 ʩʤ ץʘʪʣʘʤʜʘʥ ʥʘʤʫʥʘʣʘʨ ʦʣʠʥʜʠ ʚʘ ʫʣʘʨ ʪʝʰʠʢʣʘʨʠʥʠʥʛ 

ʜʠʘʤʝʪʨʠ 50 ʚʘ 25 ʤʤ  ʙ˄ʣʛʘʥ ʵʣʘʢʣʘʨʜʘʥ ˄ʪʢʘʟʠʣʜʠ. ʕʣʘʢʣʘʨʜʘ ץʦʣʛʘʥ ʚʘ 

ʦʭʠʨʛʠ ʵʣʘʢʜʘʥ ˄ʪʛʘʥ ʪʫʧʨʦץ ʙ˄ʣʘʢʣʘʨʠ (ʬʨʘʢʮʠʷʣʘʨʠ) ʈʇ-100ʐ-13 

ʪʘʨʦʟʠʩʠʜʘ ʪʦʨʪʠʣʠʙ, 50 ʤʤ ʜʘʥ ʢʘʪʪʘ, 50-25 ʤʤ ʚʘ 25 ʤʤ ʜʘʥ ʢʠʯʠʢ 

ʬʨʘʢʮʠʷʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ʫʤʫʤʠʡ ʤʘʩʩʘʛʘ ʥʠʩʙʘʪʘʥ ʬʦʠʟʜʘ ʘʥʠץʣʘʥʜʠ. ɹʫʥʜʘ 

25 ʤʤ ʜʘʥ ʢʠʯʠʢ ʬʨʘʢʮʠʷʣʘʨ ʤʠץʜʦʨʠ ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ 

ʩʠʬʘʪʠʜʘ ץʘʙʫʣ ץʠʣʠʥʜʠ (2-ʠʣʦʚʘ). 

ʊʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ 502 ʩʤ3 ״ʘʞʤʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʮʠʣʠʥʜʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʙ ʘʥʠץʣʘʥʜʠ.  

ʀʰʣʦʚ ʙʝʨʠʣʛʘʥ ʤʘʡʜʦʥ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ 

ʨ˄ʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ ʤʘʭʩʫʩ ʨʝʡʢʘ ʸʨʜʘʤʠʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

 ʘʤʨʘʰ ʢʝʥʛʣʠʛʠ ʙ˄ʡʠʯʘ 5 ʤ ʤʘʩʦʬʘʜʘ ʜʘʣʘ ʶʟʘʩʠʥʠʥʛץ ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠ ʚʘ״

ʧʨʦʬʠʣʣʘʨʠʥʠ ʦʣʠʰ ʡ˄ʣʠ ʙʠʣʘʥ ʘʥʠץʣʘʥʜʠ (3.4-ʨʘʩʤ). ׳ʘʨ ʙʠʨ ʚʘʨʠʘʥʪ ʫʯʫʥ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ״ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠ ʚʘ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ ʙ˄ʡʠʯʘ 4 ʪʘʜʘʥ 

ʧʨʦʬʠʣ ʦʣʠʥʜʠ (ʫ ʚʘ ʙʫ ʪʦʤʦʥʛʘ ʠʢʢʠʪʘʜʘʥ). 
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3.4-ʨʘʩʤ. ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ˄ʪʛʘʥʜʘʥ ʢʝʡʠʥ ʜʘʣʘ ʶʟʘʩʠʥʠʥʛ  

ʧʨʦʬʠʣʠʥʠ ʦʣʠʰ 

 ʣʘʨץʘʨʰʠʣʠʛʠ ʪʝʥʟʦʙʘʨʤʦץ ʫʨʠʣʤʘʥʠʥʛ ʫʤʫʤʠʡ ʪʦʨʪʠʰʛʘפ

 ʘʨʰʠʣʠʛʠ ʵʩʘ ʫʥʠʥʛ ʪʦʨʪʠʰʛʘ ʫʤʫʤʠʡץ ʣʣʘʥʠʣʠʙ, ʩʦʣʠʰʪʠʨʤʘ˄ץ

 .ʣʘʥʜʠץʘʣʠ ʘʥʠץʘʤʨʘʰ ʢʝʥʛʣʠʛʠʛʘ (3 ʤ) ʙ˄ʣʠʰ ʦʨץ ʘʨʰʠʣʠʛʠʥʠץ

3.5-ʨʘʩʤʜʘ ʪʝʥʟʦʙʘʨʤʦץʣʘʨʥʠʥʛ ʫʤʫʤʠʡ ʢ˄ʨʠʥʠʰʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ. 

ʋʣʘʨ ʪʘʞʨʠʙʘʣʘʨ ˄ʪʢʘʟʠʣʠʰʠʜʘʥ ʦʣʜʠʥ ʚʘ ˄ʪʢʘʟʠʙ ʙ˄ʣʠʥʛʘʥʜʘʥ ʢʝʡʠʥ 

ʤʘʭʩʫʩ ʩʪʝʥʜʜʘ ʪʘʨʠʨʦʚʢʘ ץʠʣʠʥʜʠ (3.6-ʨʘʩʤ). ɹʫʥʜʘ ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ 

ʪʝʥʟʦʙʘʨʤʦץʣʘʨʛʘ 0,4 ʢʅ ʠʥʪʝʨʚʘʣ ʙʠʣʘʥ 0-20 ʢʅ ʦʨʘʣʠסʠʜʘ ʶʢʣʦʚʯʠ ʚʘ 

ʶʢʩʠʟʣʘʥʪʠʨʫʚʯʠ ʢʫʯʣʘʨ ʙʝʨʠʣʜʠ. ʊʝʥʟʦʙʘʨʤʦץʣʘʨʥʠ ʪʘʨʠʨʦʚʢʘʣʘʰʜʘ 

ɼʆʉʄ-III -5 ʥʘʤʫʥʘʚʠʡ ʜʠʥʘʤʦʤʝʪʨ ץ˄ʣʣʘʥʠʣʜʠ, ʫʣʘʨʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ 

ʸʟʠʙ ʦʣʠʰʜʘ ʀʇ-264ɹ ˄ʣʯʘʰ ʤʦʜʫʣʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ (3.7-ʨʘʩʤ).  

3.8-ʨʘʩʤʜʘ ʪʝʥʟʘʙʘʨʤʦץʣʘʨʥʠ ץʫʨʠʣʤʘʥʠʥʛ ʦʩʠʰ ʢʨʦʥʰʪʝʡʥʣʘʨʠʛʘ 

˄ʨʥʘʪʠʣʛʘʥ ״ʦʣʘʪʠ ʪʘʩʚʠʨʣʘʥʛʘʥ. 

ʊʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʫʯʫʥ ʙʘʣʘʥʜʣʠʛʠ 25, 30, 35, 40, 45 ʩʤ ʙ˄ʣʛʘʥ 

ʪʝʢʠʩʣʘʛʠʯʣʘʨ ״ʘʤʜʘ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 20, 25, 30, 35 

ʚʘ 40Ü ʚʘ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 20, 25, 30 ʚʘ 35 ʩʤ ʙ˄ʣʛʘʥ ʟʠʯʣʘʛʠʯʣʘʨ 

ʪʘʡʸʨʣʘʥʜʠ (3.9-3.11-ʨʘʩʤʣʘʨ). 
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      1                                2                                   3 

1 ï ʶץʦʨʠʛʠ ʪʝʥʟʦʙʘʨʤʦ3 ,2 ;ץ-ʧʘʩʪʢʠ ˄ʥʛ ʚʘ ʯʘʧ ʪʝʥʟʦʙʘʨʤʦץʣʘʨ 

3.5-ʨʘʩʤ. ʊʝʥʟʦʙʘʨʤʦץʣʘʨʥʠʥʛ ʫʤʫʤʠʡ ʢ˄ʨʠʥʠʰʠ 

 

 

                       ʘ)                     ʙ) 

1 ï ʪʘʨʠʨʦʚʢʘ ʩʪʝʥʜʠ; 2 ï ɼʆʉʄ-III -5 ʜʠʥʘʤʦʤʝʪʨʠ; 3 ï ʪʝʥʟʦʙʘʨʤʦץ. 

3.6-ʨʘʩʤ. ʖץʦʨʠʛʠ (ʘ) ʚʘ ʧʘʩʪʢʠ (ʙ) ʪʝʥʟʦʙʘʨʤʦץʣʘʨʥʠ  

ʪʘʨʠʨʦʚʢʘʣʘʰ ʞʘʨʘʸʥʠ 

1 

2 

3 
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3.7-ʨʘʩʤ. ʂ˄ʨʩʘʪʢʠʯʣʘʨʥʠ ʀʇ-264ɹ ˄ʣʯʘʰ ʤʦʜʫʣʠʜʘʥ  

ʬʦʡʜʘʣʘʥʠʙ ʸʟʠʙ ʦʣʠʰ 

  

ʘ)                                                                    ʙ) 

1-ʶץʦʨʠʛʠ ʪʝʥʟʦʙʘʨʤʦ2 ;ץ ʚʘ 3-ʧʘʩʪʢʠ ˄ʥʛ ʚʘ ʯʘʧ ʪʝʥʟʦʙʘʨʤʦץʣʘʨ  

 ʘ, ʙ ï ʦʣʜʠʜʘʥ ʚʘ ʸʥ ʪʦʤʦʥʠʜʘʥ ʢ˄ʨʠʥʠʰʠ 

3.8-ʨʘʩʤ. ʖץʦʨʠʛʠ ʚʘ ʧʘʩʪʢʠ ʪʝʥʟʦʙʘʨʤʦץʣʘʨʥʠ ץʫʨʠʣʤʘʥʠʥʛ ʦʩʠʰ 

ʢʨʦʡʥʰʪʝʡʥʣʘʨʠʛʘ ˄ʨʥʘʪʠʣʛʘʥ ״ʦʣʘʪʣʘʨʠ 

1 

2 

3 

1 

3 2 
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ʘ 

 

ʙ 

 

ʚ 

 

ʛ 

 

ʜ 

3.9-ʨʘʩʤ. ɹʘʣʘʥʜʣʠʛʠ 25 (ʘ), 30 (ʙ), 35 (ʚ), 40 (ʛ) ʚʘ 45 (ʜ) ʩʤ  

ʙ˄ʣʛʘʥ ʪʝʢʠʩʣʘʛʠʯʣʘʨ 



64 

 

 

 

ʘ 

   

 

 

ʙ 

 

 

 

ʚ 

 

 

 

ʛ 

 

ʜ 

 

1-ʘʩʦʩ; 2-ʙʦʣʪʣʠ ʙʠʨʠʢʤʘ; 3-ʟʠʯʣʘʛʠʯ 

3.10-ʨʘʩʤ. ɻʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙ˄ʨʯʘʛʠ 20 (ʘ), 25 (ʙ), 30 (ʚ), 

35 (ʛ) ʚʘ 40Ü (ʜ) ʙ˄ʣʛʘʥ ʟʠʯʣʘʛʠʯʣʘʨ 

1 

2 
3 



65 

 

 

ʘ 

 

ʙ 

 

ʚ 

 

 

ʛ 

 

 

1-ʘʩʦʩ; 2-ʙʦʣʪʣʠ ʙʠʨʠʢʤʘ; 3-ʢʨʦʥʰʪʝʡʥ; 4-ʟʠʯʣʘʛʠʯ 

3.11-ʨʘʩʤ. ʀʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 20 (ʘ), 25 (ʙ), 30 (ʚ) ʚʘ 35 (ʛ) ʩʤ 

ʙ˄ʣʛʘʥ ʟʠʯʣʘʛʠʯʣʘʨ 

1 

2 

4 

3

4 
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3.12-ʨʘʩʤʜʘ ʪʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰ, 3.13-ʨʘʩʤʜʘ ʵʩʘ ʤʦʣʘ-ʪʝʢʠʩʣʘ-

ʛʠʯʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʞʘʨʘʸʥʣʘʨʠ ʢ˄ʨʩʘʪʠʣʛʘʥ. 

   

3.12-ʨʘʩʤ. ʊʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʞʘʨʘʸʥʣʘʨʠ 

    

3.13-ʨʘʩʤ. ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʘʥʠץʣʘʰ 

ʞʘʨʘʸʥʣʘʨʠ 

ʊʘʞʨʠʙʘʚʠʡ ʪʘʜץʠץʦʪʣʘʨʜʘ ʦʣʠʥʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨʛʘ ʤʘʪʝʤʘʪʠʢ 

ʩʪʘʪʠʩʪʠʢʘ ʫʩʫʣʣʘʨʠ ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʣʠʙ [49-51], ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ ˄ʨʪʘʯʘ 

 ʠʡʤʘʪʠ, ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ ʚʘ ʚʘʨʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠץ

ʘʥʠץʣʘʥʜʠ. 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʥʘʟʘʨʠʡ ʪʘʜץʠץʦʪʣʘʨ ʚʘ ʙʠʨ ʦʤʠʣʣʠ 

ʪʘʞʨʠʙʘʣʘʨʜʘ ˄ʨʛʘʥʠʣʛʘʥ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠʥʛ ʤʘץʙʫʣ ץʠʡʤʘʪʣʘʨʠ 

ʪʘʞʨʠʙʘʣʘʨʥʠ ʤʘʪʝʤʘʪʠʢ ʨʝʞʘʣʘʰʪʠʨʠʰ ʫʩʫʣʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʘʥʠץʣʘʥʜʠ 

[52, 53]. 
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3.4-Ä. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʨʘʢʪʦʨ ʙʠʣʘʥ 

ʙʦסʣʘʥʠʰ ʩʭʝʤʘʩʠʥʠ ʫʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ  

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʙʦסʣʘʥʠʰ 

ʩʭʝʤʘʩʠʥʠ ʫʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠʥʠ ˄ʨʛʘʥʠʰ ʙ˄ʡʠʯʘ 

ʪʘʜץʠץʦʪʣʘʨ ʜʘʣʘ ץʫʨʠʣʤʘʩʠ ʪʨʘʢʪʦʨʛʘ ʪ˄ʨʪ ʟʚʝʥʦʣʠ ʚʘ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ 

ʤʝʭʘʥʠʟʤʣʘʨ ʚʦʩʠʪʘʩʠʜʘ ʫʣʘʥʠʙ ˄ʪʢʘʟʠʣʜʠ. ɹʫʥʜʘ ץʫʨʠʣʤʘ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ 

ʙʘʣʘʥʜʣʠʛʠ 40 ʩʤ, ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 

30̄ , ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 30 ʩʤ, ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ 

ʶʢʣʘʥʠʰ 2,2 ʢʅ/ʤ, ʫʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʚʘ ʟʠʯʣʘʛʠʯʠ ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʚʘ 

ʙ˄ʡʣʘʤʘ ʤʘʩʦʬʘʣʘʨ, ʤʦʩ ʨʘʚʠʰʜʘ, 3,0 ʚʘ 150 ʩʤ ץʘʙʫʣ ץʠʣʠʥʜʠ. 

ʊʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰʜʘ ץʫʨʠʣʤʘʥʠʥʛ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʭʘʨ ʠʢʢʘʣʘ ʙʦסʣʘʥʠʰ 

ʩʭʝʤʘʩʠ ʫʯʫʥ ʫʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʩʠʛʘʯʘ ʙ˄ʣʛʘʥ 

ʤʘʩʦʬʘ 60 ʩʤ ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ, ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʜʘʥ ʶץʦʨʠʛʠ ʦʩʠʰ 

ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘ ʪ˄ʨʪ ʟʚʝʥʦʣʠ ʤʝʭʘʥʠʟʤ ʫʯʫʥ ɻʆʉʊ 10677-

2001 [54] ʙ˄ʡʠʯʘ 70 ʩʤ, ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ʫʯʫʥ ʵʩʘ NEW HOLLAND 

ʊ7060 ʪʨʘʢʪʦʨʠ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠʥʠʥʛ ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ ʪʦʨʪץʠʣʘʨʠʥʠ ʫʥʛʘ 

(ʪʨʘʢʪʦʨʛʘ) ʫʣʘʰ ʥʫץʪʘʣʘʨʠ ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʤʘʩʦʬʘʛʘ ʪʝʥʛ ʵʪʠʙ, ʷʲʥʠ 60 ʩʤ 

  .ʠʣʠʥʜʠץ ʘʙʫʣץ

ʊʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰʜʘ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ʩʠʬʘʪʠʜʘ ʪ˄ʨʪ 

ʟʚʝʥʦʣʠ ʤʝʭʘʥʠʟʤʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ. ɹʫʥʜʘ ʪ˄ʨʪ ʟʚʝʥʦʣʠ ʤʝʭʘʥʠʟʤʠ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ʢʘʙʠ ʠʰʣʘʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʫʥʠʥʛ ʤʘʨʢʘʟʠʡ 

ʪʦʨʪץʠʩʠ ʫʟʘʡʪʠʨʠʣʠʙ (3.14-ʨʘʩʤ), ʧʘʩʪʢʠ ʪʦʨʪץʠʣʘʨʠʥʠʥʛ ʫʟʫʥʣʠʛʠʛʘ 

ʪʝʥʛʣʘʰʪʠʨʠʣʜʠ. ʐʫ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘ ʪʨʘʢʪʦʨʥʠʥʛ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠ ʧʘʩʪʢʠ 

ʪʦʨʪץʠʣʘʨʠʥʠʥʛ ʪʨʘʢʪʦʨʛʘ ʫʣʘʥʠʰ ʥʫץʪʘʣʘʨʠ ʁ  ʦʨʠʜʘʛʠ ʤʘʨʢʘʟʠʡץ

ʪʦʨʪץʠʥʠʥʛ ʫʣʘʥʠʰ ʥʫץʪʘʩʠʛʘ ʥʠʩʙʘʪʘʥ 180 ʤʤ ʦʣʜʠʥʜʘ ʞʦʡʣʘʰʛʘʥʣʠʛʠ 

-ʠʩʦʙʛʘ ʦʣʠʥʠʙ, ʤʘʭʩʫʩ ʢʨʦʥʰʪʝʡʥʣʘʨ ʪʘʡʸʨʣʘʥʜʠ (3.15-ʨʘʩʤ) ʚʘ ʤʦʣʘ״

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʧʘʩʪʢʠ ʫʣʘʥʠʰ ʥʫץʪʘʣʘʨʠ 180 ʤʤ ʦʣʜʠʥʛʘ ʦʣʠʙ ʯʠץʠʣʜʠ 

(3.16-ʨʘʩʤ). 

ɶʪʢʘʟʠʣʛʘʥ ʪʘʞʨʠʙʘʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ 3.2-ʞʘʜʚʘʣʜʘ ʢʝʣʪʠʨʠʣʛʘʥ.  
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3.14-ʨʘʩʤ. ʊʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠʥʠʥʛ ʫʟʘʡʪʠʨʠʣʛʘʥ ʤʘʨʢʘʟʠʡ 

ʪʦʨʪץʠʩʠ 

 

3.15-ʨʘʩʤ. ʊʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠ ʧʘʩʪʢʠ ʪʦʨʪץʠʩʠ ץʫʨʠʣʤʘʛʘ ʫʣʘʥʠʰ 

ʥʫץʪʘʩʠʥʠ ʦʣʜʠʥʛʘ ʦʣʠʙ ʯʠץʠʰ ʫʯʫʥ ʤʘʭʩʫʩ ʢʨʦʥʰʪʝʡʥ 

 

3.16-ʨʘʤ. ʊʨʘʢʪʦʨ ʦʩʠʰ ʤʝʭʘʥʠʟʤʠ ʧʘʩʪʢʠ ʪʦʨʪץʠʩʠʥʠʥʛ ץʫʨʠʣʤʘʛʘ 

ʫʣʘʥʠʰ ʥʫץʪʘʩʠʥʠ ʦʣʜʠʥʛʘ ʦʣʠʙ ʯʠץʠʣʛʘʥ ״ʦʣʘʪʜʘʛʠ ʢ˄ʨʠʥʠʰʠ 
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3.2-ʞʘʜʚʘʣ   

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʙʦסʣʘʥʠʰ ʩʭʝʤʘʩʠʥʠ ʫʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠ 

ʪʨʘʢʪʦʨ ʙʠʣʘʥ 

ʙʦסʣʘʥʠʰ ʩʭʝʤʘʩʠ 

ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ 

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ 

ʯʝʪʣʘʥʠʰʠ, Ñʩʤ 

ʊʫʧʨʦץ ʬʨʘʢʮʠʷʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ, % ʊʫʧʨʦץʥʠʥʛ 

ʟʠʯʣʠʛʠ, ʛ/ʩʤ3 

ʊʦʨʪʠʰʛʘ 

ʩʦʣʠʰʪʠʨʤʘ 

 ,ʘʨʰʠʣʠʢץ

ʢʅ/ʤ 
ι50ʤʤ 50-25ʤʤ 2̓5ʤʤ 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 6 ʢʤ/ʩʦʘʪ 

1.ʊ˄ʨʪ ʟʚʝʥʦʣʠ 

ʤʝʭʘʥʠʟʤ ʦʨץʘʣʠ 
2,16 9,6 13,0 77,4 1,07 2,25 

2. ʇʘʨʘʣʣʝʣʦʛʨʘʤʤ 

ʤʝʭʘʥʠʟʤ ʦʨץʘʣʠ 
1,77 7,3 10,2 82,5 1,12 2,43 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 8 ʢʤ/ʩʦʘʪ 

1.ʊ˄ʨʪ ʟʚʝʥʦʣʠ 

ʤʝʭʘʥʠʟʤ ʦʨץʘʣʠ 
2,07 7,9 10,8 81,7 1,03 2,42 

2. ʇʘʨʘʣʣʝʣʦʛʨʘʤʤ 

ʤʝʭʘʥʠʟʤ ʦʨץʘʣʠ 
1,71 5,8 8,9 85,3 1,08 2,67 
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ʋʣʘʨʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ, ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʨʘʢʪʦʨ 

ʙʠʣʘʥ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʛʘʥʜʘ ʪ˄ʨʪ ʟʚʝʥʦʣʠ ʤʝʭʘ-

ʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʛʘʥʛʘ ʥʠʩʙʘʪʘʥ ״ʘʨ ʠʢʢʘʣʘ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ״ʘʤ ʜʘʣʘ 

ʶʟʘʩʠʥʠʥʛ ʩʠʬʘʪʣʠ ʪʝʢʠʩʣʘʥʠʰʠ, ʪʫʧʨʦץʥʠʥʛ ʷʭʰʠ ʫʚʘʣʘʥʠʰʠ ʚʘ ʶץʦʨʠʨʦץ 

ʜʘʨʘʞʘʜʘ ʟʠʯʣʘʥʠʰʠ ʪʘʲʤʠʥʣʘʥʛʘʥ. ʏʫʥʢʠ 2.2-Ä ʜʘ ʪʘʲʢʠʜʣʘʥʛʘʥʠʜʝʢ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʪ˄ʨʪ ʟʚʝʥʦʣʠ ʤʝʭʘʥʠʟʤ 

 ,ʣʣʘʥʠʣʛʘʥʛʘ ʥʠʩʙʘʪʘʥ ʟʠʯʣʘʛʠʯʥʠʥʛ ʪʘʲʩʠʨ ʜʘʨʘʞʘʩʠ ʢʘʪʪʘ ʙ˄ʣʘʜʠ˄ץ

ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʠʰ ʞʘʨʘʸʥʠʜʘ ˄ʟʣʘʨʠʥʠʥʛ ʜʘʩʪʣʘʙʢʠ ״ʦʣʘʪʠʥʠ 

˄ʟʛʘʨʪʠʨʤʘʩʜʘʥ ʠʰʣʘʡʜʠ, ʥʘʪʠʞʘʜʘ ʜʘʣʘ ʶʟʘʩʠ ʤʠʢʨʦʨʝʣʴʝʬʠ ʚʘ ʪʫʧʨʦץ 

ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʢʘʪʪʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʤʘʡʜʠ. 

 ʘʨʰʠʣʠʛʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤץ ʫʨʠʣʤʘʥʠʥʛ ʪʦʨʪʠʰʛʘפ

 ʣʣʘʥʠʣʛʘʥʛʘ ʥʠʩʙʘʪʘʥ 7,4-9,3 ʬʦʠʟʛʘ˄ץ ʣʣʘʥʠʣʛʘʥʜʘ ʪ˄ʨʪ ʟʚʝʥʦʣʠ ʤʝʭʘʥʠʟʤ˄ץ

ʶץʦʨʠ ʙ˄ʣʛʘʥ. ɹʫʥʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʪ˄ʨʪ ʟʚʝʥʦʣʠ 

ʤʝʭʘʥʠʟʤ ץ˄ʣʣʘʥʠʣʛʘʥʛʘ ʥʠʩʙʘʪʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ 

ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʪʫʧʨʦץץʘ ʪʘʲʩʠʨ ʜʘʨʘʞʘʩʠ ʶץʦʨʠ ʵʢʘʥʣʠʛʠ ʙʠʣʘʥ 

ʪʫʰʫʥʪʠʨʠʰ ʤʫʤʢʠʥ. 

ɼʝʤʘʢ, ʜʘʣʘ ʶʟʘʩʠʥʠ ʩʠʬʘʪʣʠ ʪʝʢʠʩʣʘʰ ʚʘ ʟʠʯʣʘʰ ״ʘʤʜʘ ʪʫʧʨʦץʥʠʥʛ 

ʩʠʬʘʪʣʠ ʫʚʘʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʧʘʨʘʣʣʝʣʦʛʨʘʤ ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʠʰʠ 

ʣʦʟʠʤ. 

3.5-Ä. ʊʝʢʠʩʣʘʛʠʯ ʙʘʣʘʥʜʣʠʛʠʥʠʥʛ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ʊʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ 

ʙʘʣʘʥʜʣʠʛʠ 5 ʩʤ ʠʥʪʝʨʚʘʣ ʙʠʣʘʥ 25 ʩʤ ʜʘʥ 45 ʩʤ ʛʘʯʘ ˄ʟʛʘʨʪʠʨʠʣʜʠ. ɹʫʥʜʘ 

ʟʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ, ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ 

ʫʟʫʥʣʠʛʠ, ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʠʤʘ ʪʠʢ ʶʢʣʘʥʠʰ ˄ʟʛʘʨʤʘʩ ʚʘ ʤʦʩ 

ʨʘʚʠʰʜʘ 30,̄ 30 ʩʤ ʚʘ 2,2 ʢʅ/ʤ ʛʘ ʪʝʥʛ ʙ˄ʣʜʠ.  

ʊʘʞʨʠʙʘʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ 3.3-ʞʘʜʚʘʣ ʚʘ 3.17-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ.  
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3.3-ʞʘʜʚʘʣ 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠʥʠ ʫʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ʊʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʙʘʣʘʥʜʣʠʛʠ, ʩʤ 

ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ 

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ 

ʯʝʪʣʘʥʠʰʠ, Ñʩʤ 

ʊʫʧʨʦץ ʬʨʘʢʮʠʷʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ, % 
ʊʫʧʨʦץʥʠʥʛ 

ʟʠʯʣʠʛʠ, ʛ/ʩʤ3 

ʊʦʨʪʠʰʛʘ 

ʩʦʣʠʰʪʠʨʤʘ 

 ,ʘʨʰʠʣʠʢץ

ʢʅ/ʤ ι50ʤʤ 50-25ʤʤ 2̓5ʤʤ 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 6 ʢʤ/ʩʦʘʪ 

25 2,32 7,9 13,5 78,6 1,07 2,03 

30 2,03 5,3 11,5 83,2 1,12 2,24 

35 1,82 3,8 10,5 85,7 1,14 2,41 

40 1,75 3,2 10,5 86,3 1,13 2,44 

45 1,73 2,8 10,7 86,5 1,15 2,46 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 8 ʢʤ/ʩʦʘʪ 

25 2,24 6,4 13,8 79,8 1,05 2,37 

30 1,98 5,1 10,2 84,7 1,09 2,61 

35 1,74 4,6 9,1 86,3 1,11 2,83 

40 1,71 3,3 10,3 87,4 1,12 2,89 

45 1,68 3,3 8,5 88,2 1,12 2,94 
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       ʘ) 

 

         ʙ) 

 

        ʚ) 

 

         ʛ) 

1 ï 6,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ; 2 ï 8,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ 

3.17-ʨʘʩʤ. ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ 

ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ (ʘ), ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ (ʙ) ʚʘ 

ʟʠʯʣʠʛʠ (ʚ) ״ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ 

 ʨʘʚʠʰʜʘ ץʣʠסʘʨʰʠʣʠʛʠ (ʛ) ʥʠ ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠʛʘ ʙʦץ

˄ʟʛʘʨʠʰ ʛʨʘʬʠʢʣʘʨʠ 

ʋʣʘʨʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ, ״ʘʨ ʠʢʢʘʣʘ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ״ʘʤ 

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠʥʠ 25 ʩʤ ʜʘʥ 35 ʩʤ ʛʘʯʘ ʦʨʪʠʰʠ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʛʠʥʠʥʛ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʢʘʤʘʡʠʰʠʛʘ, ʪʫʧʨʦץʥʠʥʛ 

 ʌ<25,% 

Rʩʊ, ʢʅ/ʤ 

  
Hm, ʩʤ 

  
Hm, ʩʤ Hm, ʩʤ 

Hm, ʩʤ 

Ñů, ʩʤ 

 

 ɟ, ʛ/ʩʤ3 
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ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʷʭʰʠʣʘʥʠʰʠʛʘ ״ʘʤʜʘ ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ ʦʨʪʠʰʠʛʘ 

ʦʣʠʙ ʢʝʣʛʘʥ, 35 ʩʤ ʜʘʥ 45 ʩʤ ʛʘʯʘ ʦʨʪʠʰʠ ʵʩʘ ʙʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨʛʘ ʢʘʪʪʘ ʪʘʲʩʠʨ 

ʢ˄ʨʩʘʪʤʘʛʘʥ. ʄʘʩʘʣʘʥ, 6 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʙʘʣʘʥʜʣʠʛʠ 25 ʩʤ ʜʘʥ 35 ʩʤ ʛʘʯʘ ʦʨʪʛʘʥʜʘ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʛʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ Ñ0,50 ʩʤ ʛʘ ʢʘʤʘʡʛʘʥ, 

ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ, ʷʲʥʠ ˄ʣʯʘʤʠ 25 ʤʤ ʜʘʥ ʢʠʯʠʢ ʪʫʧʨʦץ 

ʬʨʘʢʮʠʷʣʘʨʠ 7,1 ʬʦʠʟʛʘ ʚʘ ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ ʵʩʘ 0,07 ʛ/ʩʤ3 ʛʘ ʦʨʪʛʘʥ, 

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 35 ʩʤ ʜʘʥ 45 ʩʤ ʛʘ ʦʨʪʛʘʥʜʘ ʙʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʤʦʩ 

ʨʘʚʠʰʜʘ Ñ0,09 ʩʤ ʛʘ, 1,2 ʬʦʠʟʛʘ ʚʘ 0,01 ʛ/ʩʤ3 ʛʘ ˄ʟʛʘʨʛʘʥ. 8 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ 

ʪʝʟʣʠʛʠʜʘ ״ʘʤ ʭʫʜʜʠ ʰʫʥʜʘʡ ʤʘʲʣʫʤʦʪʣʘʨ ʦʣʠʥʛʘʥ. ɹʫʥʠʥʛ ʘʩʦʩʠʡ ʩʘʙʘʙʠ 

ʰʫʢʠ, ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 25 ʚʘ 30 ʩʤ ʙ˄ʣʛʘʥʜʘ ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʦʣʜʠʜʘ ʫʶʣʛʘʥ ʪʫʧʨʦץʥʠ ʫʥʠʥʛ ʫʩʪʠʜʘʥ ʦʰʠʙ, ʦʨץʘʛʘ ʪʫʰʠʰʠ ʢʫʟʘʪʠʣʛʘʥ ʚʘ 

ʥʘʪʠʞʘʜʘ ʜʘʣʘ ʶʟʘʩʠʥʠʥʛ ʝʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ʪʝʢʠʩʣʘʥʠʰʠ, ʪʫʧʨʦץʥʠʥʛ ʪʘʣʘʙ 

ʜʘʨʘʞʘʩʠʜʘ ʫʚʘʣʘʥʠʰʠ ʚʘ ʟʠʯʣʘʥʠʰʠ ʪʘʲʤʠʥʣʘʥʤʘʛʘʥ. 

ʊʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 35 ʩʤ ʚʘ ʫʥʜʘʥ ʢʘʪʪʘ ʙ˄ʣʛʘʥʜʘ ʪʫʧʨʦץʥʠ 

ʫʥʠʥʛ ʫʩʪʠʜʘʥ ʦʰʠʙ, ʦʨץʘʛʘ ʪʫʰʠʰʠ ʢʫʟʘʪʠʣʤʘʛʘʥ. 

ʊʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʢ ʦʣʜʠʥ, ʷʲʥʠ ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʙʘʣʘʥʜʣʠʛʠ 35 ʩʤ ʛʘ ʝʪʛʫʥʯʘ ʦʨʪʛʘʥ, ʢʝʡʠʥ ʜʝʷʨʣʠ ˄ʟʛʘʨʤʘʛʘʥ. 

 ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʥʠ 6,0 ʢʤ/ʩʦʘʪ ʜʘʥ 8,0 ʢʤ/ʩʦʘʪ ʛʘʯʘ ʦʨʪʠʰʠ ʜʘʣʘ׳

ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʛʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ ʚʘ 

ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠʥʠ ʢʘʤʘʡʠʰʠʛʘ, ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʩʠʬʘʪʠ ʚʘ 

ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʢʥʠ ʦʨʪʠʰʠʛʘ ʦʣʠʙ ʢʝʣʛʘʥ. 

ɼʝʤʘʢ, ˄ʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʢ˄ʨʩʘʪʠʰʠʯʘ, ʜʘʣʘ ʶʟʘʩʠʥʠ ʝʪʘʨʣʠ 

ʜʘʨʘʞʘʜʘ ʪʝʢʠʩʣʘʥʠʰʠ ״ʘʤʜʘ ʪʫʧʨʦץʥʠʥʛ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʫʚʘʣʘʥʠʰʠ ʚʘ 

ʟʠʯʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʢʘʤʠʜʘ 35 ʩʤ 

ʙ˄ʣʠʰʠ ʣʦʟʠʤ. 

3.6-Ä. ɿʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠʥʠ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ʊʘʞʨʠʙʘʣʘʨʜʘ ʟʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 
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5  ̄ʠʥʪʝʨʚʘʣ ʙʠʣʘʥ 20 ̄ʜʘʥ 40 ̄ʛʘʯʘ ˄ʟʛʘʨʪʠʨʠʣʜʠ. פʦʣʛʘʥ ʧʘʨʘʤʝʪʨʣʘʨ, ʷʲʥʠ 

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ, ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ, ʫʥʛʘ 

ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ ˄ʟʛʘʨʤʘʩ ʚʘ ʤʦʩ ʨʘʚʠʰʜʘ 35 ʩʤ, 30 ʩʤ ʚʘ 2,2 ʢʅ/ʤ 

ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. 

ɶʪʢʘʟʠʣʛʘʥ ʪʘʞʨʠʙʘʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ 3.4-ʞʘʜʚʘʣ ʚʘ 3.18-ʨʘʩʤʜʘ 

ʢʝʣʪʠʨʠʣʛʘʥ. ʋʣʘʨʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ, ʙʘʨʯʘ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʟʠʯʣʘʛʠʯʥʠʥʛ 

ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠʛʘ ʙʦסʣʠץ ʨʘʚʠʰʜʘ ʙʦʪʠץ ʚʘ ץʘʙʘʨʠץ 

ʧʘʨʘʙʦʣʘ ץʦʥʫʥʠʷʪʣʘʨʠ ʙ˄ʡʠʯʘ ˄ʟʛʘʨʛʘʥ. ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ ״ʘʤʜʘ ʪʦʨʪʠʰʛʘ 

ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʢ ץʘʨʘʣʘʸʪʛʘʥ ʙʫʨʯʘʢ 20 ̄ ʜʘʥ 30 ̄ ʛʘʯʘ ʦʨʪʛʘʥʜʘ 

ʢʘʤʘʡʛʘʥ, 30 ̄ ʜʘʥ 40 ̄ ʛʘʯʘ ʦʨʪʛʘʥʜʘ ʵʩʘ ʦʨʪʛʘʥ, ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ 

ʜʘʨʘʞʘʩʠ ʚʘ ʟʠʯʣʠʛʠ ʙʫ ʙʫʨʯʘʢʥʠʥʛ 20-30̄  ʦʨʘʣʠסʠʜʘʛʠ ץʠʡʤʘʪʣʘʨʠʜʘ 

ʦʨʪʛʘʥ, 30-40̄  ʦʨʘʣʠסʠʜʘʛʠ ץʠʡʤʘʪʣʘʨʠʜʘ ʢʘʤʘʡʛʘʥ. ɹʫʥʠʥʛ ʘʩʦʩʠʡ ʩʘʙʘʙʠ 

ʰʫʢʠ, ˄ʪʢʘʟʠʣʛʘʥ ʥʘʟʘʨʠʡ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ ʟʠʯʣʘʛʠʯʥʠʥʛ 

ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 30Á ʙ˄ʣʛʘʥʜʘ ʫ ʠʰʯʠ ʩʠʨʪʠ ʙʠʣʘʥ 

ʪʫʧʨʦץ ʙ˄ʣʘʢʣʘʨʠʥʠʥʛ ˄ʟʘʨʦ ʪʘʲʩʠʨʣʘʰʠʰ ʚʘץʪʠ ʤʠʥʠʤʘʣ ץʠʡʤʘʪʛʘ ʵʛʘ 

ʙ˄ʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ʫʥʛʘ ʪʫʧʨʦץʥʠʥʛ ʸʧʠʰʠʰʠ ״ʘʤʜʘ ʫʥʠʥʛ ʦʣʜʠʜʘ ʪʫʧʨʦץ 

ʦʨʪʠץʯʘ ʫʶʣʠʙ ץʦʣʠʰʠʥʠʥʛ ʦʣʜʠ ʦʣʠʥʘʜʠ. ɹʫ ʵʩʘ ʜʘʣʘ ʶʟʘʩʠ ʩʠʬʘʪʣʠ 

ʪʝʢʠʩʣʘʥʠʰʠ, ʪʫʧʨʦץ ʩʠʬʘʪʣʠ ʫʚʘʣʘʥʠʰʠ ʚʘ ʟʠʯʣʘʥʠʰʠ ״ʘʤʜʘ ʪʦʨʪʠʰʛʘ 

 .ʘʨʰʠʣʠʢ ʢʘʤ ʙ˄ʣʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠץ

ɿʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠʥʠʥʛ 

ʢ˄ʨʩʘʪʠʣʛʘʥ ץʠʡʤʘʪʜʘʥ ʢʠʯʠʢ ʸʢʠ ʢʘʪʪʘ ʙ˄ʣʠʰʠ ʫʥʠʥʛ ʠʰʯʠ ʩʠʨʪʠ ʙʠʣʘʥ 

ʪʫʧʨʦץ ʙ˄ʣʘʢʣʘʨʠʥʠʥʛ ʪʘʲʩʠʨʣʘʰʠʰ ʚʘץʪʠ ʦʨʪʠʰʠʛʘ ʚʘ, ʜʝʤʘʢ, ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠʥʛ ʸʤʦʥʣʘʰʠʰʠʛʘ, ʷʲʥʠ ʜʘʣʘ ʶʟʘʩʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨʠ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ ʦʨʪʠʰʠ, 

ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʩʠʬʘʪʠ ʸʤʦʥʣʘʰʠʰʠ ʚʘ ʟʠʯʣʠʛʠ ʢʘʤʘʡʠʰʠ ״ʘʤʜʘ 

ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʛʠ ʦʨʪʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. 

ɹʫ ʝʨʜʘ ״ʘʤ ʪʝʟʣʠʢʥʠʥʛ 6,0 ʢʤ/ʩʦʘʪ ʜʘʥ 8,0 ʢʤ/ʩʦʘʪ ʛʘʯʘ ʦʨʪʠʰʠ ʜʘʣʘ 
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3.4-ʞʘʜʚʘʣ 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠʥʠ 

ʫʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ɿʠʯʣʘʛʠʯʥʠʥʛ 

ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ 

˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ, 

ʛʨʘʜʫʩ 

ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ 

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ 

ʯʝʪʣʘʥʠʰʠ, Ñʩʤ 

ʊʫʧʨʦץ ʬʨʘʢʮʠʷʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ, % 

ʊʫʧʨʦץʥʠʥʛ 

ʟʠʯʣʠʛʠ, ʛ/ʩʤ3 

ʊʦʨʪʠʰʛʘ 

ʩʦʣʠʰʪʠʨʤʘ 

 ,ʘʨhʠʣʠʢץ

ʢʅ/ʤ 
ι50ʤʤ 50-25ʤʤ 2̓5ʤʤ 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 6 ʢʤ/ʩʦʘʪ 

20 2,04 5,3 16,3 78,4 1,12 2,66 

25 1,86 4,7 11,7 83,6 1,14 2,52 

30 1,76 3,4 9,3 87,3 1,18 2,37 

35 1,87 3,6 11,2 85,2 1,15 2,58 

40 1,98 5,1 13,5 81,4 1,11 2,76 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 8 ʢʤ/ʩʦʘʪ 

20 1,96 4,8 14,6 80,6 1,10 3,12 

25 1,83 4,1 11,1 84,8 1,12 2,94 

30 1,72 3,8 8,1 88,1 1,15 2,75 

35 1,83 3,2 10,1 86,7 1,13 3,01 

40 1,88 4,6 11,8 83,6 1,09 3,19 



76 

 

       ʘ) 
 

        ʙ) 

 

 

         ʚ) 

 

        ʛ) 

1 ï 6,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ; 2 ï 8,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ 

3.18-ʨʘʩʤ. ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ 

ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ (ʘ), ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ (ʙ) ʚʘ 

ʟʠʯʣʠʛʠ (ʚ) ״ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ 

 ʘʨʰʠʣʠʛʠ (ʛ) ʥʠ ʟʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰץ

ʙʫʨʯʘʛʠʛʘ ʙʦסʣʠץ ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰ ʛʨʘʬʠʢʣʘʨʠ 

ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ 

ʢʘʤʘʡʠʰʠ, ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʩʠʬʘʪʠ ʷʭhʠʣʘʥʠʰʠ, ʟʠʯʣʠʢ 

ʌ<25,% 

Rʩʊ, ʢʅ/ʤ 

ɓ, ʛʨʘʜʫʩ 

ɓ, ʛʨʘʜʫʩ ɓ, ʛʨʘʜʫʩ 

 

 

ɟ, ʛ/ʩʤ3 

Ñů, ʩʤ 
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ʢʘʤʘʡʠʰʠ ʚʘ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʢ ʦʨʪʠʰʠʛʘ ʦʣʠʙ ʢʝʣʛʘʥ. 

ɼʝʤʘʢ, ˄ʪʢʘʟʠʣʛʘʥ ʪʘʞʨʠʙʘʚʠʡ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ ʥʘʟʘʨʠʡ 

ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠʛʘ ʤʦʩ ʢʝʣʘʜʠ ʚʘ ʤʠʥʠʤʘʣ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʛʘʥ 

 ʦʨʠ ʠʰ ʩʠʬʘʪʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʟʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘץʦʣʜʘ ʶ״

ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 30 ̄ʘʪʨʦʬʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤ. 

3.7-Ä. ɿʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠ ʫʟʫʥʣʠʛʠʥʠʥʛ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ɹʫ ʝʨʜʘʛʠ ʪʘʞʨʠʙʘʣʘʨʜʘ, ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ, ʟʠʯʣʘʛʠʯʥʠʥʛ 

ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ, ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ 

˄ʟʛʘʨʤʘʩ ʚʘ ʤʦʩ ʨʘʚʠʰʜʘ 30 ʩʤ, 30 ̄ʚʘ 2,2 ʢʅ/ʤ ʛʘ ʪʝʥʛ ʵʪʠʙ ץʘʙʫʣ ץʠʣʠʥʜʠ, 

ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 5 ʩʤ ʠʥʪʝʨʚʘʣ ʙʠʣʘʥ 20 ʩʤ ʜʘʥ 35 ʩʤ ʛʘʯʘ 

˄ʟʛʘʨʪʠʨʠʣʜʠ. 

ʊʘʞʨʠʙʘʣʘʨʜʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ (3.5-ʞʘʜʚʘʣ ʚʘ 3.19-ʨʘʩʤ) ʰʫʥʠ 

ʢ˄ʨʩʘʪʘʜʠʢʠ, ״ʘʨ ʠʢʢʘʣʘ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ״ʘʤ ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ 

ʫʟʫʥʣʠʛʠ ʦʨʪʠʰʠ ʙʠʣʘʥ ʜʘʣʘ ʶʟʘʩʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨʠ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ 

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ ʢʘʤʘʡʛʘʥ, ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʩʠʬʘʪʠ 

ʷʭʰʠʣʘʥʛʘʥ, ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ ʚʘ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʢ ʦʨʪʛʘʥ. 

ɹʫʥʠ ץʫʡʠʜʘʛʠʯʘ ʠʟʦ״ʣʘʰ ʤʫʤʢʠʥ: ʙʠʨʠʥʯʠʜʘʥ ʰʫʥʠ ʪʘʲʢʠʜʣʘʰ ʣʦʟʠʤʢʠ, 

ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠ ʫʟʫʥʣʠʛʠ 20 ʚʘ 25 ʩʤ ʙ˄ʣʛʘʥʜʘ ʪʫʧʨʦץʥʠʥʛ ʘʡʨʠʤ 

ʙ˄ʣʘʢʣʘʨʠʥʠ (ʘʩʦʩʘʥ ʢʝʩʘʢʣʘʨʥʠ) ʫʥʠʥʛ ʶץʦʨʠ ץʠʨʨʘʩʠʜʘʥ ʦʰʠʙ ʢʝʪʠʰ 

 ʦʣʣʘʨʠ ʢʫʟʘʪʠʣʜʠ ʚʘ ʥʘʪʠʞʘʜʘ ʫʣʘʨ ʟʠʯʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ ʤʘʡʜʘʣʘʥʤʘʡ ʚʘ״

ʟʠʯʣʘʥʤʘʡ ץʦʣʜʠ, ʠʢʢʠʥʯʠʜʘʥ ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ ʦʨʪʠʰʠ 

ʙʠʣʘʥ ʫʥʠʥʛ ʪʫʧʨʦץ ʙ˄ʣʘʢʣʘʨʠʛʘ ʪʘʲʩʠʨ ʚʘץʪʠ ʦʨʪʘʜʠ ʚʘ ʥʘʪʠʞʘʜʘ ʫʥʠʥʛ 

ʷʥʘʜʘ ʤʘʡʜʘʣʘʥʠʰʠ ʚʘ ʟʠʯʣʘʥʠʰʠ ʪʘʲʤʠʥʣʘʥʘʜʠ. ɹʫ ʵʩʘ ˄ʟ ʥʘʚʙʘʪʠʜʘ 

ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʢʥʠ ʦʨʪʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. 

ɿʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 30 ʚʘ 35 ʩʤ ʙ˄ʣʛʘʥʜʘ ʪʫʧʨʦץ 

ʙ˄ʣʘʢʣʘʨʠʥʠʥʛ ʫʥʠ ʶץʦʨʠ ץʠʨʨʘʩʠʜʘʥ ʦʰʠʰʠ ʢʫʟʘʪʠʣʤʘʜʠ. 
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3.5-ʞʘʜʚʘʣ 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʟʠʯʣʘʛʠʯʠ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠʥʠ ʫʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ɿʠʯʣʘʛʠʯ ʠʰʯʠ 

ʩʠʨʪʠʥʠʥʛ 

ʫʟʫʥʣʠʛʠ, ʩʤ 

ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ 

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ 

ʯʝʪʣʘʥʠʰʠ, Ñʩʤ 

ʊʫʧʨʦץ ʬʨʘʢʮʠʷʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ, % 
ʊʫʧʨʦץʥʠʥʛ 

ʟʠʯʣʠʛʠ, ʛ/ʩʤ3 

ʊʦʨʪʠʰʛʘ 

ʩʦʣʠʰʪʠʨʤʘ 

 ,ʘʨʰʠʣʠʢץ

ʢʅ/ʤ ι50ʤʤ 50-25ʤʤ 2̓5ʤʤ 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, 6 ʢʤ/ʩʦʘʪ 

20 1,87 7,6 11,1 81,3 1,09 2,42 

25 1,73 5,0 8,6 86,4 1,12 2,58 

30 1,68 3,6 7,2 89,2 1,14 2,70 

35 1,63 3,5 5,4 91,1 1,15 2,77 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, 8 ʢʤ/ʩʦʘʪ 

20 1,81 6,3 7,3 83,4 1,07 2,86 

25 1,72 4,7 6,7 88,6 1,10 3,04 

30 1,64 3,4 5,8 90,8 1,12 3,13 

35 1,61 2,8 4,5 92,7 1,13 3,18 
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            ʘ) 

 

             ʙ) 

   

              ʚ) 

 

            ʛ) 

1 ï 6,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ; 2 ï 8,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ 

3.19-ʨʘʩʤ. ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ 

ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ (ʘ), ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ (ʙ) ʚʘ 

ʟʠʯʣʠʛʠ (ʚ) ״ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ 

 ץʣʠסʘʨʰʠʣʠʛʠ (ʛ) ʥʠ ʫʥʠʥʛ ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠʛʘ ʙʦץ

ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰ ʛʨʘʬʠʢʣʘʨʠ 

ɼʝʤʘʢ, ˄ʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʢ˄ʨʩʘʪʠʰʠʯʘ ʟʠʯʣʘʛʠʯ ʠʰʯʠ 

ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ ʢʘʤʠʜʘ 30 ʩʤ ʙ˄ʣʠʰʠ ʣʦʟʠʤ. 

Ñů, ʩʤ 

 

ɟ, ʛ/ʩʤ3 

ʌ<25,% 

Rʩʊ, ʢʅ/ʤ 

Lʟ, ʩʤ Lʟ, ʩʤ 

Lʟ, ʩʤ Lʟ, ʩʤ 
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3.8-Ä. ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ 

ʶʢʣʘʥʠʰʥʠʥʛ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ʊʘʞʨʠʙʘʣʘʨʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ 

ʶʢʣʘʥʠʰ 0,4 ʢʅ/ʤ ʠʥʪʝʨʚʘʣ ʙʠʣʘʥ 1,6 ʢʅ/ʤ ʜʘʥ 2,8 ʢʅ/ʤ ʛʘʯʘ ʦʨʘʣʠץʜʘ ʫʥʛʘ 

ʟʠʯʣʘʛʠʯʛʘ ץ˄ʰʠʤʯʘ ʶʢ ץ˄ʡʠʰ ʡ˄ʣʠ ʙʠʣʘʥ ˄ʟʛʘʨʪʠʨʠʣʜʠ. ɹʫʥʜʘ 

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ 35 ʩʤ, ʟʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ 

ʨ˄ʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 30,̄ ʫ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 30 ʩʤ ʵʪʠʙ ʚʘ ˄ʟʛʘʨʤʘʩ 

 .ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 6 ʚʘ 8 ʢʤ/ʩʦʘʪ ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ׳ .ʠʣʠʥʜʠץ ʘʙʫʣץ

ʊʘʞʨʠʙʘʣʘʨʜʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ 3.6-ʞʘʜʚʘʣ ʚʘ 3.20-ʨʘʩʤʜʘ 

ʢʝʣʪʠʨʠʣʛʘʥ. ʋʣʘʨʛʘ ʘʩʦʩʘʥ ץʫʡʠʜʘʛʠʣʘʨʥʠ ʪʘʲʢʠʜʣʘʰ ʤʫʤʢʠʥ: 

- ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ 

ʯʝʪʣʘʥʠʰʠ ״ʘʨ ʠʢʢʘʣʘ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ״ʘʤ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʶʢʣʘʥʠʰ 

ʦʨʪʠʰʠ ʙʠʣʘʥ ʙʦʪʠץ ʧʘʨʘʙʦʣʘ ץʦʥʫʥʠʷʪʠ ʙ˄ʡʠʯʘ ʢʘʤʘʡʠʙ ʙʦʨʛʘʥ. ɹʫʥʜʘ 

ʢʘʤʘʡʠʰ ʦʣʜʠʥ ʪʝʟʨʦץ, ʢʝʡʠʥ ʵʩʘ ʩʝʢʠʥʨʦץ ʙ˄ʣʛʘʥ. ʄʘʩʘʣʘʥ, 6,0 ʢʤ/ʩʦʘʪ 

 ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʶʢʣʘʥʠʰ 1,6 ʢʅ/ʤ ʜʘʥ 2,0 ʢʅ/ʤ ʛʘ״

ʦʨʪʛʘʥʜʘ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ 

ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ Ñ0,30 ʩʤ ʛʘ ʢʘʤʘʡʛʘʥ ʙ˄ʣʩʘ, 2,4 ʢʅ/ʤ ʜʘʥ 2,8 ʢʅ/ʤ ʛʘ 

ʦʨʪʛʘʥʜʘ ʵʩʘ Ñ0,14 ʩʤ ʛʘ ʢʘʤʘʡʛʘʥ, 8,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ʙʫ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʤʦʩ ʨʘʚʠʰʜʘ Ñ0,38 ʩʤ ʚʘ Ñ0,10 ʩʤ ʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ; 

- ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʶʢʣʘʥʠʰ ʦʨʪʠʰʠ 

ʙʠʣʘʥ ץʘʙʘʨʠץ ʧʘʨʘʙʦʣʘ ץʦʥʫʥʠʷʪʠ ʙ˄ʡʠʯʘ ʦʣʜʠʥ ʪʝʟʨʦץ, ʢʝʡʠʥ ʵʩʘ ʩʝʢʠʥʨʦץ 

ʦʨʪʛʘʥ, ʷʲʥʠ ʪʠʢ ʶʢʣʘʥʠʰ ʦʨʪʠʰʠ ʙʠʣʘʥ ʪʫʧʨʦץ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠʥʠʥʛ 

ʦʨʪʠʰ ʠʥʪʝʥʩʠʚʣʠʛʠ ʢʘʤʘʡʛʘʥ. ʄʘʩʘʣʘʥ, ʪʠʢ ʶʢʣʘʥʠʰ 1,6 ʢʅ/ʤ ʜʘʥ 2,0 ʢʅ/ʤ 

ʛʘ ʦʨʪʛʘʥʜʘ 6 ʚʘ 8 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʢʣʘʨʠʜʘ ˄ʣʯʘʤʠ 25 ʤʤ ʜʘʥ ʢʠʯʠʢ 

ʙ˄ʣʛʘʥ ʬʨʘʢʮʠʷʣʘʨ ʤʠץʜʦʨʠ ʤʦʩ ʨʘʚʠʰʜʘ 4,1 ʚʘ 3,6 ʬʦʠʟʛʘ ʦʨʪʛʘʥ ʙ˄ʣʩʘ, ʪʠʢ 

ʶʢʣʘʥʠʰ 2,4 ʢʅ/ʤ ʜʘʥ 2,8 ʢʅ/ʤ ʛʘ ʦʨʪʛʘʥʜʘ ʤʦʩ ʨʘʚʠʰʜʘ 0,9 ʚʘ 1,2 ʬʦʠʟʛʘ 

ʦʨʪʛʘʥ ʭʦʣʦʩ; 

- ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ ʚʘ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠ ״ʘʨ ʠʢʢʘʣʘ ʪʝʟʣʠʢʜʘ ״ʘʤ 

ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʶʢʣʘʥʠʰ ʦʨʪʠʰʠ ʙʠʣʘʥ ʦʨʪʛʘʥ: ʙʫʥʜʘ ʟʠʯʣʠʢ ʦʣʜʠʥ ʪʝʟ,  
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3.6-ʞʘʜʚʘʣ 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰʥʠ ʫʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ɿʠʯʣʘʛʠʯʛʘ 

ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ 

ʶʢʣʘʥʠʰ, ʢʅ/ʤ 

ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ 

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ 

ʯʝʪʣʘʥʠʰʠ, Ñʩʤ 

ʊʫʧʨʦץ ʬʨʘʢʮʠʷʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ, % 
ʊʫʧʨʦץʥʠʥʛ 

ʟʠʯʣʠʛʠ, ʛ/ʩʤ3 

ʊʦʨʪʠʰʛʘ 

ʩʦʣʠʰʪʠʨʤʘ 

 ,ʘʨʰʠʣʠʢץ

ʢʅ/ʤ ι50ʤʤ 50-25ʤʤ 2̓5ʤʤ 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, 6 ʢʤ/ʩʦʘʪ 

1,6 2,24 12,4 10,0 77,6 1,03 2,37 

2,0 1,94 9,7 8,6 81,7 1,09 3,06 

2,4 1,72 7,3 8,4 84,3 1,14 3,67 

2,8 1,61 6,4 8,4 85,2 1,17 4,19 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, 8 ʢʤ/ʩʦʘʪ 

1,6 2,17 10,9 9,8 79,3 0,98 2,58 

2,0 1,79 9,3 7,8 82,9 1,07 3,34 

2,4 1,66 6,8 7,6 85,6 1,11 4,01 

2,8 1,56 5,6 7,6 86,8 1,15 4,52 
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             ʘ) 

 

 

             ʙ) 

 

 

             ʚ) 

 

             ʛ) 

1 ï 6,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ; 2 ï 8,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ 

3.20-ʨʘʩʤ. ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ 

ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ (ʘ), ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ (ʙ) ʚʘ 

ʟʠʯʣʠʛʠ (ʚ) ״ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ 

 ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰ ץʣʠסʘʨʰʠʣʠʛʠ (ʛ) ʥʠ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʶʢʣʘʥʠʰʛʘ ʙʦץ

ʛʨʘʬʠʢʣʘʨʠ 

Ñů, ʩʤ 

 
ʌ<25,% 

ɟ, ʛ/ʩʤ3 Rʩʊ, ʢʅ/ʤ 

QT , ʢʅ/ʤ 

 

QT , ʢʅ/ʤ 

 

QT , ʢʅ/ʤ 

 

QT , ʢʅ/ʤ 
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ʢʝʡʠʥ ʩʝʢʠʥʨʦץ, ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʢ ʵʩʘ ʜʝʷʨʣʠ ʪ˄סʨʠ ʯʠʟʠץ ץʦʥʫʥʠʷʪʠ 

ʙ˄ʡʠʯʘ ˄ʟʛʘʨʛʘʥ. 

ʊʠʢ ʶʢʣʘʥʠʰ ʦʨʪʠʰʠ ʙʠʣʘʥ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠʥʠ ʢʘʤʘʡʠʰʠ, ʪʫʧʨʦץʥʠʥʛ 

ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʚʘ ʟʠʯʣʠʛʠʥʠ ״ʘʤʜʘ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʢʥʠ 

ʦʨʪʠʰʠ ʘʩʦʩʘʥ ʟʠʯʣʘʛʠʯ ʪʦʤʦʥʠʜʘʥ ʪʫʧʨʦץʜʘ ״ʦʩʠʣ ץʠʣʠʥʘʜʠʛʘʥ ʙʦʩʠʤ ʚʘ 

ʢʫʯʣʘʥʠʰʣʘʨʥʠ ʦʨʪʠʰʠ ״ʠʩʦʙʠʛʘ ʶʟ ʙʝʨʘʜʠ. 

ʀʰʣʘʙ ʯʠץʠʣʛʘʥ ʜʘʩʪʣʘʙʢʠ ʪʘʣʘʙʣʘʨ ʙ˄ʡʠʯʘ ʢʝʥʛ ץʘʤʨʦʚʣʠ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯ ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʜʘʥ ʢʝʡʠʥ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ Ñ2 ʩʤ ʜʘʥ ʦʰʤʘʩʣʠʛʠ, 0- 

10 ʩʤ ץʘʪʣʘʤʜʘ ˄ʣʯʘʤʠ 25 ʤʤ ʜʘʥ ʢʠʯʠʢ ʙ˄ʣʛʘʥ ʪʫʧʨʦץ ʬʨʘʢʮʠʷʣʘʨʠʥʠʥʛ 

ʤʠץʜʦʨʠ 80 ʬʦʠʟʜʘʥ ʦʨʪʠץ ʙ˄ʣʠʰʠ, 5-15 ʩʤ ץʘʪʣʘʤʜʘʛʠ ʪʫʧʨʦץ ʟʠʯʣʠʛʠ 1,1-

1,2 ʛ/ʩʤ3 ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤ. 3.6-ʞʘʜʚʘʣ ʚʘ 3.20-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ 

ʤʘʲʣʫʤʦʪʣʘʨ ʙ˄ʡʠʯʘ ʙʫʥʛʘ ʤʠʥʠʤʘʣ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʛʘʥ ״ʦʣʜʘ ʵʨʠʰʠʰ ʫʯʫʥ 

ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʟʠʯʣʘʛʠʯʠʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʤʘ 

ʪʠʢ ʶʢʣʘʥʠʰ 2,4-2,8 ʢʅ/ʤ ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤ. ɹʫ ʥʘʪʠʞʘʣʘʨ ʥʘʟʘʨʠʡ 

ʪʘʜץʠץʦʪʣʘʨʜʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʛʘ ʤʦʩ ʢʝʣʘʜʠ. 

3.9-Ä. ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ 

ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʥʠʥʛ ʫʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ 

ʪʘʲʩʠʨʠ 

ɹʫ ʪʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ 

ʙʘʣʘʥʜʣʠʛʠ 35 ʩʤ, ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 

30̄ , ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 30 ʩʤ ʚʘ ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ  

2,4 ʢʅ/ʤ ʛʘ ʪʝʥʛ ʚʘ ʟ˄ʛʘʨʤʘʩ ץʘʙʫʣ ץʠʣʠʥʜʠ, ʫʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʦʩʠʰ 

 ʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘ 10 ʩʤץʫʨʠʣʤʘʩʠʥʠʥʛ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץ

ʠʥʪʝʨʚʘʣ ʙʠʣʘʥ 40 ʩʤ ʜʘʥ 80 ʩʤ ʛʘʯʘ ˄ʟʛʘʨʪʠʨʠʣʜʠ. ɹʫʥʛʘ ʪʨʘʢʪʦʨ ʦʩʠʰ 

ʤʝʭʘʥʠʟʤʠʥʠʥʛ ʙ˄ʡʣʘʤʘ ʪʦʨʪץʠʣʘʨʠʥʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʦʩʠʰ ץʫʨʠʣʤʘ-

ʩʠʜʘ ʦʯʠʣʛʘʥ ʪʝʰʠʢʣʘʨʛʘ ʫʣʘʰ ʥʫץʪʘʣʘʨʠʥʠ ˄ʟʛʘʨʪʠʨʠʰ ʦʨץʘʣʠ ʵʨʠʰʠʣʜʠ. 

ɶʪʢʘʟʠʣʛʘʥ ʪʘʞʨʠʙʘʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ 3.7-ʞʘʜʚʘʣ ʚʘ 3.21-ʨʘʩʤʜʘ  



84 

3.7-ʞʘʜʚʘʣ 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʥʠ ʫʥʠʥʛ ʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʪʘʲʩʠʨʠ 

ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ-

ʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠ-

ʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ 

ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣ-

ʛʘʥ ʪʠʢ ʤʘʩʦʬʘ, ʩʤ 

ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ 

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ 

ʯʝʪʣʘʥʠʰʠ, Ñʩʤ 

ʊʫʧʨʦץ ʬʨʘʢʮʠʷʣʘʨʠʥʠʥʛ ʤʠץʜʦʨʠ, % 

ʊʫʧʨʦץʥʠʥʛ 

ʟʠʯʣʠʛʠ, ʛ/ʩʤ3 

ʊʦʨʪʠʰʛʘ 

ʩʦʣʠʰʪʠʨʤʘ 

 ,ʘʨʰʠʣʠʢץ

ʢʅ/ʤ 
ι50ʤʤ 50-25ʤʤ 2̓5ʤʤ 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, 6 ʢʤ/ʩʦʘʪ 

40 2,46 13,7 7,7 76,6 1,07 1,68 

50 2,04 9,3 8,6 82,1 1,11 2,13 

60 1,72 6,7 8,0 85,3 1,14 2,54 

70 1,61 4,7 7,2 88,1 1,16 2,92 

80 1,58 4,3 5,3 90,4 1,17 3,25 

ɸʛʨʝʛʘʪʥʠʥʛ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, 8 ʢʤ/ʩʦʘʪ 

40 2,37 11,4 8,2 80,4 1,05 1,91 

50 1,98 7,6 8,3 84,1 1,09 2,47 

60 1,64 5,4 7,8 86,8 1,13 2,98 

70 1,52 4,3 6,5 89,2 1,15 3,43 

80 1,49 3,8 4,9 91,3 1,16 3,82 
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           ʘ) 

 

 

           ʙ) 

 

 

           ʚ) 

 

           ʛ) 

 

1 ï 6,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ; 2 ï 8,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ 

3.21-ʨʘʩʤ. ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ 

ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ (ʘ), ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ (ʙ) ʚʘ 

ʟʠʯʣʠʛʠ (ʚ) ״ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ 

 ʘʨʰʠʣʠʛʠ (ʛ) ʥʠ ʫʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰץ

ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʛʘ ʙʦסʣʠץ ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰ 

ʛʨʘʬʠʢʣʘʨʠ 

Ñů, ʩʤ 

 
ʌ<25,% 

ɟ, ʛ/ʩʤ3 Rʩʊ, ʢʅ/ʤ 

ʅ1, ʩʤ ʅ1, ʩʤ 

ʅ1, ʩʤ ʅ1, ʩʤ 
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ʢʝʣʪʠʨʠʣʛʘʥ. ʋʣʘʨ ʙʡ˄ʠʯʘ ץʫʡʠʜʘʛʠʣʘʨʥʠ ʪʘʲʢʠʜʣʘʰ ʤʫʤʢʠʥ: 

- ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠ-ʛʘʯʘ 

ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʥʠ ʦʨʪʠʰʠ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠʥʠ ʢʘʤʘʡʠʰʠ, ʪʫʧʨʦץʥʠʥʛ 

ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʚʘ ʟʠʯʣʠʛʠʥʠ ״ʘʤʜʘ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʢʥʠ 

ʦʨʪʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. ɹʫʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʩʘʙʘʙʠ ʰʫʢʠ, ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ 

ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʥʠ ʦʨʪʠʰʠ 

ʙʠʣʘʥ ʫʥʠʥʛ ʪʫʧʨʦץץʘ ʙʦʩʠʤʠ ʦʨʪʘʜʠ ʚʘ ʪʘʲʩʠʨ ʜʘʨʘʞʘʩʠ ʢʫʯʘʷʜʠ (2.2-Ä ʛʘ 

  ;(ʘʨʘʣʩʠʥץ

- ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ 

ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʥʠ ʦʨʪʠʰʠ ʙʠʣʘʥ ʙʘʨʯʘ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʧʘʨʘʙʦʣʘ ץʦʥʫʥʠʷʪʠ 

ʙ˄ʡʠʯʘ ˄ʟʛʘʨʛʘʥ ״ʘʤʜʘ ʫʰʙʫ ʤʘʩʦʬʘ ʦʨʪʠʰʠ ʙʠʣʘʥ ʫʣʘʨʥʠʥʛ ʦʨʪʠʰ ʸʢʠ 

ʢʘʤʘʡʠʰ ʠʥʪʝʥʩʠʚʣʠʛʠ ʢʘʤʘʡʛʘʥ, ʷʲʥʠ ʫʣʘʨ ʦʣʜʠʥ ʪʝʟʨʦץ, ʢʝʡʠʥ ʵʩʘ 

ʩʝʢʠʥʨʦץ ʦʨʪʛʘʥ ʸʢʠ ʢʘʤʘʡʛʘʥ; 

- ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʫʥʠʥʛ 

ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʩʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʛʘ ʙʦסʣʠץ 

ʨʘʚʠʰʜʘ ʢʝʥʛ ʦʨʘʣʠץʜʘ ˄ʟʛʘʨʪʠʨʠʰ ʤʫʤʢʠʥ ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. ɼʝʤʘʢ, 

ʪʫʧʨʦץʥʠʥʛ ʪʫʨʠ (ʝʥʛʠʣ, ˄ʨʪʘ, ʦסʠʨ), ʥʘʤʣʠʛʠ, ʫʥʛʘ ʤʦʣʘʣʘʰʜʘʥ ʦʣʜʠʥ ץʘʥʜʘʡ 

ʯʫץʫʨʣʠʢʢʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥʣʠʛʠ ʚʘ ʙʫʥʜʘ ʪʫʧʨʦץ ץʘʡ ʜʘʨʘʞʘʜʘ 

ʫʚʘʣʘʥʛʘʥʣʠʛʠ(ʤʘʡʜʘʣʘʥʛʘʥʣʠʛʠ)ʛʘ ץʘʨʘʙ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʫʧʨʦץץʘ 

ʪʘʲʩʠʨʠ(ʙʦʩʠʤʠ)ʥʠ ʫʥʛʘ ʙʫʪʫʥ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠ ʙ˄ʡʠʯʘ ץ˄ʰʠʤʯʘ 

ʶʢʣʘʨ(ʤʝʪʘʣ ʸʢʠ ʙʝʪʦʥ ʙʘʣʣʘʩʪʣʘʨ, ץʦʧʣʘʥʛʘʥ ץʫʤ ʸʢʠ ʪʫʧʨʦץ) ץ˄ʡʠʰ ʸʢʠ 

ʫʣʘʨʥʠ ʦʣʠʙ ʪʘʰʣʘʰ ʡ˄ʣʠ ʙʠʣʘʥ ʵʤʘʩ, ʫʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ 

ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʥʠ ˄ʟʛʘʨʪʠʨʠʰ ״ʠʩʦʙʠʛʘ ʨʦʩʪʣʘʰ 

ʤʫʤʢʠʥ ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʘʜʠ; 

- 3.7-ʞʘʜʚʘʣ ʚʘ 3.21-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨ ʘʩʦʩʠʜʘ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ 

ʤʘʩʦʬʘʥʠ ʪʘʞʨʠʙʘʣʘʨ ˄ʪʢʘʟʠʣʛʘʥ ʪʫʧʨʦץ ʰʘʨʦʠʪʠ ʫʯʫʥ 60-70 ʩʤ ʦʨʘʣʠסʠʜʘ 

ʪʘʚʩʠʷ ʵʪʠʰ ʤʫʤʢʠʥ. 
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3.10-Ä. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʧʘʨʘʤʝʪʨ-

ʣʘʨʠʥʠ ʤʘץʙʫʣʣʘʰʪʠʨʠʰ  

ʀʰʣʘʙ ʯʠץʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʥʘʟʘʨʠʡ ʪʘʜץʠץʦʪʣʘʨ ʚʘ ʙʠʨ 

ʦʤʠʣʣʠ ʵʢʤʧʝʨʠʤʝʥʪʣʘʨʜʘ ˄ʨʛʘʥʠʣʛʘʥ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠʥʛ ʙʠʨʛʘʣʠʢʜʘʛʠ 

ʤʘץʙʫʣ ץʠʡʤʘʪʣʘʨʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʍʘʨʪʣʠ-4 ʨʝʞʘʩʠ ʙ˄ʡʠʯʘ ʢ˄ʧ ʦʤʠʣʣʠ 

ʪʘʞʨʠʙʘʣʘʨ ˄ʪʢʘʟʠʣʜʠ [50, 52, 55]. 

3.8-ʞʘʜʚʘʣʜʘ ʦʤʠʣʣʘʨ, ʫʣʘʨʥʠʥʛ ʙʝʣʛʠʣʘʥʠʰʣʘʨʠ, ˄ʟʛʘʨʠʰ ʦʨʘʣʠץʣʘʨʠ 

ʚʘ ʩʘʪ״ʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ. ʋʣʘʨ ˄ʪʢʘʟʠʣʛʘʥ ʥʘʟʘʨʠʡ ʪʘʜץʠץʦʪʣʘʨ ʚʘ ʙʠʨ 

ʦʤʠʣʣʠ ʵʢʩʧʝʨʠʤʝʥʪʣʘʨ ʥʘʪʠʞʘʣʘʨʠʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ ʙʝʣʛʠʣʘʥʜʠ. 

3.8-ʞʘʜʚʘʣ  

ʆʤʠʣʣʘʨʥʠʥʛ ˄ʟʛʘʨʠʰ ʦʨʘʣʠץʣʘʨʠ ʚʘ ʩʘʪ״ʣʘʨʠ 

ʆʤʠʣʣʘʨ ʚʘ ʫʣʘʨʥʠʥʛ 

ʥʘʪʫʨʘʣ  

ʙʝʣʛʠʣʘʥʠʰʠ 

ɶʣʯʦʚ 

ʙʠʨ-

ʣʠʛʠ 

ʆʤʠʣʣʘʨ 

ʢ
ʦ
ʜ
ʣ
ʘ
ʥ
ʛ
ʘ
ʥ
 

ʙ
ʝ
ʣ
ʛ
ʠ

ʣ
ʘ
ʥ
ʠ
ʰ
ʠ

 

ʟ˄ʛ
ʘʨ
ʠ
ʰ
 
ʦ
ʨ
ʘ
ʣ
ʠ
ס
ʠ

 ʩʘʪ״ʣʘʨʠ 

 

 ʫʡʠץ

(-1) 

 

 

ʘʩʦʩʠʡ 

(0) 

 

 

ʶץʦʨʠ 

(+1) 

 

1. ɿʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠ-

ʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘ-

ʪʠʣʠʰ ʙʫʨʯʘʛʠ, ɓ 

 

 

ʛʨʘʜʫʩ 

 

 

ʍ1 

 

 

10 

 

 

20 

 

 

30 

 

 

40 

2. ɿʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨ-

ʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ, Lʟ 

 

cʤ 

 

ʍ2 

 

5 

 

25 

 

30 

 

35 

3. ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ 

ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨ-

ʤʘ ʪʠʢ ʶʢʣʘʥʠʰ, QT 

 

 

ʢʅ/ʤ 

 

 

ʍ3 

 

 

0,4 

 

 

2,0 

 

 

2,4 

 

 

2,8 

 ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, Vɸ ʢʤ/ʩʦʘʪ ʍ4 1,5 6,0 7,5 9,0׳ .4
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ʂ˄ʧ ʦʤʠʣʣʠ ʵʢʩʧʝʨʠʤʝʥʪʣʘʨʥʠ ˄ʪʢʘʟʠʰʜʘ ʙʘ״ʦʣʘʰ ʤʝʟʦʥʠ ʩʠʬʘʪʠʜʘ 

ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ 

ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ, ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ, ʷʲʥʠ ˄ʣʯʘʤʠ 25 ʤʤ 

ʜʘʥ ʢʠʯʠʢ ʙ˄ʣʛʘʥ ʪʫʧʨʦץ ʬʨʘʢʮʠʷʣʘʨʠ ʤʠץʜʦʨʠ, ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ ʚʘ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʛʠ ʦʣʠʥʜʠ. 

ʊʫʧʨʦץʥʠʥʛ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʦʩʩʘʣʘʨʠ ״ʘʤʜʘ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ 

ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ʙʘ״ʦʣʘʰ ʤʝʟʦʥʣʘʨʠʛʘ ʪʘʲʩʠʨʠʥʠ 

ʢʘʤʘʡʪʠʨʠʰ ʤʘץʩʘʜʠʜʘ ʪʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ ʪʘʩʦʜʠʬʠʡ 

ʩʦʥʣʘʨ ʞʘʜʚʘʣʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ˄ʨʥʘʪʠʣʜʠ [49]. 

3.9 ʚʘ 3.10-ʞʘʜʚʘʣʣʘʨʜʘ ʢ˄ʧ ʦʤʠʣʣʠ ʪʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʨʝʞʘʩʠ ʚʘ 

ʥʘʪʠʞʘʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ. 

3.9-ʞʘʜʚʘʣ  

ʂ˄ʧ ʦʤʠʣʣʠ ʪʘʞʨʠʙʘʣʘʨʥʠ ˄ʪʢʘʟʠʰ ʨʝʞʘʩʠ 

ˉ ʍ1 ʍ2 ʍ3 ʍ4 

1. ï 1  ï 1 ï 1 + 1 

2. + 1 ï 1 ï 1 + 1 

3. ï 1 + 1 ï 1 ï 1 

4. + 1 + 1 ï 1 ï 1 

5. ï 1 ï 1 + 1 ï 1 

6. + 1 ï 1 + 1 ï 1 

7. ï 1 + 1 + 1 + 1 

8. + 1 + 1 + 1 + 1 

9. ï 1 0 0 0 

10. + 1 0 0 0 

11. 0 ï 1 0 0 

12. 0 + 1 0 0 

13. 0 0 ï 1 0 

14. 0 0 + 1 0 

15. 0 0 0 ï 1 

16. 0 0 0 + 1 

17. 0 0 0 0 
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ʊʘʞʨʠʙʘʣʘʨʜʘ ʦʣʠʥʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨʛʘ ʠʥʩʪʠʪʫʪʥʠʥʛ ʪʘʞʨʠʙʘ-ʩʠʥʦʚ 

ʙ˄ʣʠʤʠʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ñʨʝʛʨʝʩʩʠʦʥ ʪʘ״ʣʠʣʣʘʨò ʜʘʩʪʫʨʠ ʙ˄ʡʠʯʘ ʠʰʣʦʚ 

ʙʝʨʠʣʜʠ [55]. ɹʫʥʜʘ ʜʠʩʧʝʨʩʠʷʥʠʥʛ ʙʠʨ ʭʠʣʣʠʛʠʥʠ ʙʘ״ʦʣʘʰʜʘ ʂʦʭʨʝʥ 

ʢʨʠʪʝʨʠʷʩʠʜʘʥ, ʨʝʛʨʝʩʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠʥʠʥʛ ץʠʡʤʘʪʠʥʠ ʙʘ״ʦʣʘʰʜʘ 

ʉʪʴʶʜʝʥʪ ʢʨʠʪʝʨʠʷʩʠʜʘʥ, ʨʝʛʨʝʩʩʠʦʥ ʤʦʜʝʣʣʘʨʥʠʥʛ ʘʜʝʢʚʘʪʣʠʛʠʥʠ 

ʙʘ״ʦʣʘʰʜʘ ʌʠʰʝʨ ʢʨʠʪʝʨʠʷʩʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ. 

ʊʘʞʨʠʙʘ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʩʘʪʠʣʛʘʥ ʪʘʨʪʠʙʜʘ ʠʰʣʦʚ ʙʝʨʠʣʠʙ (2-ʠʣʦʚʘ), 

ʙʘ״ʦʣʘʰ ʤʝʟʦʥʣʘʨʠʥʠ ʘʜʝʢʚʘʪ ʠʬʦʜʘʣʦʚʯʠ ץʫʡʠʜʘʛʠ ʨʝʛʨʝʩʩʠʷ ʪʝʥʛʣʘʤʘʣʘʨʠ 

ʦʣʠʥʜʠ: 

- ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ 

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ ʙ˄ʡʠʯʘ, (Ñʩʤ)  

ʋ1=1,634+0,021ʍ1ï0,096ʍ2ï0,111ʍ3ï0,125ʍ4+0,252ʍ1
2ï 

ï0,052ʍ1ʍ2ï0,052ʍ1ʍ3ï0,052ʍ1ʍ4+0,019ʍ2
2+0,05ʍ2ʍ3+ 

+0,051ʍ2ʍ4+0,038ʍ3
2+0,051ʍ3ʍ4;                           (3.1) 

- ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʙ˄ʡʠʯʘ, (%) 

ʋ2=84,496+1,405ʍ1+2,343ʍ2+2,643ʍ3+1,395ʍ4ï7,298ʍ1
2+ 

+0,899ʍ1ʍ2+0,586ʍ1ʍ3+0,498ʍ1ʍ4ï0,666ʍ2
2ï 

ï0,852ʍ2ʍ4ï0,776ʍ3
2ï0,3971ʍ3ʍ4+0,7ʍ4

2;                        (3.2) 

- ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ ʙ˄ʡʠʯʘ, (ʛ/ʩʤ3) 

ʋ3=1,140+0,009ʍ1+0,01ʍ2+0,021ʍ3ï0,012ʍ4ï0,05ʍ1
2ï 

ï0,021ʍ1ʍ2ï0,016ʍ1ʍ3+0ʍ1ʍ4ï0,007ʍ2
2ï0,017ʍ2ʍ3ï0,011ʍ3

2;       (3.3) 

- ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʛʠ ʙ˄ʡʠʯʘ, 

(ʢʅ/ʤ) 

ʋ4=2,825ï0,010ʍ1+0,097ʍ2+0,268ʍ3+0,210ʍ4+0,234ʍ1
2ï 

ï0,213ʍ1ʍ3ï0,027ʍ1ʍ4ï0,041ʍ2
2ï0,218ʍ2ʍ3+0,03ʍ2ʍ4ï 

ï0,07141ʍ3
2ï0,026ʍ3ʍ4+0,08ʍ4

2.                               (3.4) 
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3.10-ʞʘʜʚʘʣ  

ʂ˄ʧ ʦʤʠʣʣʠ ʪʘʞʨʠʙʘʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ 

ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩ-

ʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠ-

ʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ 

ʯʝʪʣʘʥʠʰʠ, ʩʤ 

ʊʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ 

ʜʘʨʘʞʘʩʠ, % 

ʊʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ, 

ʛ/ʩʤ3 

ʊʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ 

 ʘʨʰʠʣʠʢ, ʢʅ/ʤץ

1 2 3 4 5 6 7 8 9 10 11 12 

1,906 1,917 1,874 74,36 74,71 73,27 0,971 0,976 0,965 2,408 2,412 2,395 

2,052 2,063 2,020 75,20 75,58 74,07 1,063 1,067 1,057 2,760 2,765 2,746 

1,067 1,977 1,934 73,82 74,20 72,71 1,09 1,095 1,084 2,512 2,513 2,499 

2,113 2,122 2,083 76,26 76,69 75,10 1,099 1,104 1,092 2,972 2,974 2,958 

1,036 1,942 1,913 75,30 75,76 74,06 1,090 1,094 1,084 3,392 3,397 3,376 

2,082 2,090 2,055 76,49 76,94 75,26 1,118 1,122 1,112 3,00 3,004 2,984 

1,405 1,915 1,87 77,71 78,13 76,57 1,093 1,097 1,087 3,572 3,576 3,555 

1,635 1,644 1,607 84,51 84,94 83,29 1,037 1,097 1,087 3,072 3,075 3,056 
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3.10-ʞʘʜʚʘʣʥʠʥʛ ʜʘʚʦʤʠ 

1 2 3 4 5 6 7 8 9 10 11 12 

1,871 1,881 1,843 76,04 76,44 74,90 1,094 1,098 1,087 3,073 3,077 3,058 

1,913 1,923 1,884 78,86 79,27 77,68 1,112 1,116 1,105 3,053 3,057 3,038 

1,754 1,762 1,729 81,76 82,21 80,49 1,133 1,137 1,127 2,691 2,696 2,677 

1,563 1,572 1,537 86,45 86,87 85,20 1,159 1,163 1,153 2,885 2,888 2,870 

1,788 1,797 1,762 81,34 81,78 80,11 1,114 1,119 1,108 2,420 2,423 2,407 

1,566 1,574 1,543 86,65 87,11 85,33 1,156 1,160 1,150 2,956 2,960 2,940 

1,764 1,772 1,740 83,46 83,91 82,17 1,158 1,162 1,152 2,699 2,702 2,684 

1,514 1,523 1,489 87,49 87,93 86,22 1,133 1,137 1,127 3,119 3,122 3,105 

1,639 1,648 1,614 84,77 85,21 83,50 1,153 1,137 1,147 2,829 2,832 2,814 
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(3.1)-(3.4) ʨʝʛʨʝʩʩʠʷ ʪʝʥʛʣʘʤʘʣʘʨʠʥʠʥʛ ״ʘʤʜʘ ʫʣʘʨ ʙ˄ ʡʠʯʘ ץʫʨʠʣʛʘʥ 

ʛʨʘʬʠʢ ʙʦסʣʘʥʠʰʣʘʨʥʠʥʛ (3.22-3.24-ʨʘʩʤʣʘʨ) ʪʘ״ʣʠʣʠ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, 

ʙʘʨʯʘ ʦʤʠʣʣʘʨ ʙʘ״ʦʣʘʰ ʤʝʟʦʥʣʘʨʠʛʘ ʩʝʟʠʣʘʨʣʠ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʛʘʥ. ɿʠʯʣʘ-

ʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ, ʷʲʥʠ ʍ1 ʦʤʠʣ ʦʨʪʠʰʠ 

ʙʠʣʘʥ ʋ1 ʚʘ ʋ4 ʤʝʟʦʥʣʘʨ, ʷʲʥʠ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢ-

ʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ ʚʘ ʪʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʢ 

ʦʣʜʠʥ ʢʘʤʘʡʛʘʥ, ʢʝʡʠʥ ʦʨʪʛʘʥ, ʋ2 ʚʘ ʋ3 ʤʝʟʦʥʣʘʨ, ʷʲʥʠ ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ 

ʜʘʨʘʞʘʩʠ ʚʘ ʟʠʯʣʠʛʠ ʦʣʜʠʥ ʦʨʪʛʘʥ, ʢʝʡʠʥ ʵʩʘ ʢʘʤʘʡʛʘʥ.  

ʍ2 ʦʤʠʣ, ʷʲʥʠ ʟʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ ʦʨʪʠʰʠ ʙʠʣʘʥ ʋ1 

ʤʝʟʦʥ ʜʝʷʨʣʠ ʪ˄סʨʠ ʯʠʟʠץ ץʦʥʫʥʠʷʪʠ ʙ˄ʡʠʯʘ ʢʘʤʘʡʛʘʥ, ʋ2, ʋ3 ʚʘ ʋ4 ʤʝʟʦʥʣʘʨ 

ʵʩʘ ʦʨʪʛʘʥ, ʣʝʢʠʥ ʍ2 ʦʨʪʠʰʠ ʙʠʣʘʥ ʫʣʘʨʥʠʥʛ ʦʨʪʠʰ ʠʥʪʝʥʩʠʚʣʠʛʠ ʢʘʤʘʡʛʘʥ.  

ʄʝʟʦʥʣʘʨʛʘ ʍ3 ʦʤʠʣʥʠʥʛ, ʷʲʥʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ 

ʩʦʣʠʰʪʠʨʤʘ ʙʦʩʠʤʥʠʥʛ ʪʘʲʩʠʨʠ ״ʘʤ ʍ2 ʦʤʠʣʥʠʢʠ ʢʘʙʠ ʙ˄ʣʛʘʥ. ɹʫ ʦʤʠʣ 

ʦʨʪʠʰʠ ʙʠʣʘʥ ʋ1 ʤʝʟʦʥ ʢʘʤʘʡʛʘʥ. ʋ2, ʋ3, ʋ4 ʤʝʟʦʥʣʘʨ ʦʨʪʛʘʥ. 

(3.1)-(3.4) ʨʝʛʨʝʩʩʠʷ ʪʝʥʛʣʘʤʘʣʘʨʠ ʋ1 ʤʝʟʦʥ 2 ʩʤ ʜʘʥ ʢʠʯʠʢ, ʋ2 ʤʝʟʦʥ 80 

ʬʦʠʟʜʘʥ ʢʘʪʪʘ, ʋ3 ʤʝʟʦʥ 1,1-1,2 ʛ/ʩʤ3 ʦʨʘʣʠסʠʜʘ ʚʘ ʋ4 ʤʝʟʦʥ ʤʠʥʠʤʘʣ 

  ʠʡʤʘʪʛʘץ

 
1 ʚʘ 2-ʤʦʩ ʨʘʚʠʰʜʘ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 6,0 ʚʘ 8,0 ʢʤ/ʩʦʘʪ ʙ˄ʣʛʘʥʜʘ 

3.22-ʨʘʩʤ. ʋ1, ʋ2,ʋ3 ʚʘ ʋ4 ʤʝʟʦʥʣʘʨʥʠ ʍ1 ʦʤʠʣʛʘ ʙʦסʣʠץ  

ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰ ʛʨʘʬʠʢʣʘʨʠ 
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1 ʚʘ 2-ʤʦʩ ʨʘʚʠʰʜʘ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 6,0 ʚʘ 8,0 ʢʤ/ʩʦʘʪ ʙ˄ʣʛʘʥʜʘ 

3.23-ʨʘʩʤ. ʋ1, ʋ2,ʋ3 ʚʘ ʋ4 ʤʝʟʦʥʣʘʨʥʠ ʍ2 ʦʤʠʣʛʘ ʙʦסʣʠץ  

ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰ ʛʨʘʬʠʢʣʘʨʠ 

 
1 ʚʘ 2-ʤʦʩ ʨʘʚʠʰʜʘ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 6,0 ʚʘ 8,0 ʢʤ/ʩʦʘʪ ʙ˄ʣʛʘʥʜʘ 

3.24-ʨʘʩʤ. ʋ1, ʋ2,ʋ3 ʚʘ ʋ4 ʤʝʟʦʥʣʘʨʥʠ ʍ3 ʦʤʠʣʛʘ ʙʦסʣʠץ  

ʨʘʚʠʰʜʘ ˄ʟʛʘʨʠʰ ʛʨʘʬʠʢʣʘʨʠ 
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ʵʛʘ ʙ˄ʣʠʰʣʠʛʠ ʰʘʨʪʣʘʨʠʜʘʥ ʝʯʠʣʠʙ, 6,0-8,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ 

ʙʫʨʯʘʛʠ 29-32̄  ʦʨʘʣʠסʠʜʘ, ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 31-32 ʩʤ ʦʨʘʣʠסʠʜʘ ʚʘ 

ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ 2,4-2,6 ʢʅ/ʤ ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤʣʠʛʠ 

ʘʥʠץʣʘʥʜʠ (3.11-ʞʘʜʚʘʣ). 

3.11-ʞʘʜʚʘʣ  

ʆʤʠʣʣʘʨʥʠʥʛ ʤʘץʙʫʣ ץʠʡʤʘʪʣʘʨʠ 

ʍ4 ʍ1 ʍ2 ʍ3 

ʂʦʜʣʘʥ-

ʛʘʥ 
ʅʘʪʫʨʘʣ 

ʂʦʜʣʘʥ-

ʛʘʥ 
ʅʘʪʫʨʘʣ 

ʂʦʜʣʘʥ-

ʛʘʥ 
ʅʘʪʫʨʘʣ 

ʂʦʜʣʘʥ-

ʛʘʥ 
ʅʘʪʫʨʘʣ 

-1 6 -0,084 29,158 0,220 31,100 0,049 2,419 

0,3333 8 0,159 31,593 0,437 32,183 0,386 2,555 

 

ʆʤʠʣʣʘʨʥʠʥʛ ʫʰʙʫ ʘʥʠץʣʘʥʛʘʥ ץʠʡʤʘʪʣʘʨʠʜʘ ʋ1, ʋ2, ʋ3 ʚʘ ʋ4 ʤʝʟʦʥʣʘʨ 

ʤʦʩ ʨʘʚʠʰʜʘ 1,53-1,71 ʩʤ, 84,49-86,75 %, 1,14-1,15 ʛ/ʩʤ3 ʚʘ 2,67-3,24 ʢʅ/ʤ ʥʠ 

ʪʘʰʢʠʣ ʵʪʘʜʠ.  
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ʋʯʠʥʯʠ ʙʦʙ ʙ˄ʡʠʯʘ ʭʫʣʦʩʘʣʘʨ 

1. ɼʘʣʘ ʶʟʘʩʠʥʠʥʛ ʝʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ʪʝʢʠʩʣʘʥʠʰʠ ״ʘʤʜʘ ʪʫʧʨʦץʥʠʥʛ 

ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʫʚʘʣʘʥʠʰʠ ʚʘ ʟʠʯʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ 

ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʠʰʠ, ʫʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʢʘʤʠʜʘ 

35 ʩʤ, ״ʘʤʜʘ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ 

ʤʘʩʦʬʘ 60-70 ʩʤ ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤ.  

2. ɶʪʢʘʟʠʣʛʘʥ ʢ˄ʧ ʦʤʠʣʣʠ ʪʘʞʨʠʙʘʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ ʙ˄ʡʠʯʘ 6,0-8,0 

ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʢʣʘʨʠʜʘ ʢʘʤ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʛʘʥ ״ʦʣʜʘ ʜʘʣʘ ʶʟʘʩʠʛʘ 

ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʠʰʣʦʚ ʙʝʨʠʣʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ʫʯʫʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 29-

32̄  ʦʨʘʣʠסʠʜʘ, ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 31-32 ʩʤ ʦʨʘʣʠסʠʜʘ ʚʘ ʫʥʛʘ 

ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ 2,4-2,6 ʢʅ/ʤ ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤ. 
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IV-ɹʆɹ. ʊɸʂʆʄʀʃʃɸʐʊʀʈʀʃɻɸʅ ʄʆʃɸ-ʊɽʂʀʉʃɸɻʀʏʅʀʅɻ 

ʍɶɾɸʃʀʂ ʉʀʅʆɺʃɸʈʀ ʅɸʊʀɾɸʃɸʈʀ ɺɸ ʋʅʀʅɻ ʊɽʍʅʀʂ-

ʀפʊʀʉʆɼʀʁ ʂɶʈʉɸʊʂʀʏʃɸʈʀ 

4.1-Ä. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʞʨʠʙʘ 

ʥʫʩʭʘʩʠ 

ɶʪʢʘʟʠʣʛʘʥ ʥʘʟʘʨʠʡ ʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨ ʘʩʦʩʠʜʘ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ ʜʘʩʪʣʘʙʢʠ ʪʘʣʘʙʣʘʨ ʚʘ ʪʝʭʥʠʢ 

ʪʦʧʰʠʨʠץʣʘʨ ʠʰʣʘʙ ʯʠץʠʣʜʠ (3 ʚʘ 4-ʠʣʦʚʘʣʘʨ), ʫʣʘʨ ʘʩʦʩʠʜʘ ʠʥʩʪʠʪʫʪʥʠʥʛ 

ʤʘʰʠʥʘ ʚʘ ʤʝʭʘʥʠʟʤʣʘʨʥʠ ʣʦʡʠ״ʘʣʘʰʪʠʨʠʰ ʙ˄ʣʠʤʠ ʙʠʣʘʥ ״ʘʤʢʦʨʣʠʢʜʘ 

ʫʥʠʥʛ ʢʦʥʩʪʨʫʢʮʠʷʩʠ ʷʨʘʪʠʣʜʠ ״ʘʤʜʘ ʪʘʞʨʠʙʘ ʥʫʩʭʘʩʠ ñYoól-Qurulish 

Mashinalarini tamirlashò ʄʏɾʜʘ ʪʘʡʸʨʣʘʥʠʙ (5-ʠʣʦʚʘ), ʭ˄ʞʘʣʠʢ ʩʠʥʦʚʣʘʨʠ 

˄ʪʢʘʟʠʣʜʠ ״ʘʤʜʘ ɿʘʥʛʠʦʪʘ ʚʘ ʗʥʛʠʡ˄ʣ ʪʫʤʘʥʣʘʨʠ ʬʝʨʤʝʨ ʭ˄ʞʘʣʠʢʣʘʨʠʛʘ 

ʞʦʨʠʡ ʵʪʠʣʜʠ (6-8-ʠʣʦʚʘʣʘʨ). ʐʫ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘ ʪʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʣʘʨʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʩʘʥʦʘʪ ʥʫʩʭʘʩʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ 

ʚʘ ʜʘʚʣʘʪ ץʘʙʫʣ ʩʠʥʦʚʣʘʨʠʥʠ ˄ʪʢʘʟʠʰ ʫʯʫʥ ñBMKB-Agromashò ɸɾ ʛʘ 

ʪʦʧʰʠʨʠʣʜʠ (9 ʚʘ 10-ʠʣʦʚʘʣʘʨ). 

4.1-ʞʘʜʚʘʣʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʚʩʠʷ 

ʵʪʠʣʛʘʥ ʧʘʨʘʤʝʪʨʣʘʨʠ ʢʝʣʪʠʨʠʣʛʘʥ. 4.1-4.3-ʨʘʩʤʣʘʨʜʘ ʪʘʚʩʠʷ ʵʪʠʣʘʸʪʛʘʥ 

ʧʘʨʘʤʝʪʨʣʘʨ ʘʩʦʩʠʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʢʝʥʛ ץʘʤʨʦʚʣʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ 

ʪʘʞʨʠʙʘ ʥʫʩʭʘʩʠʥʠʥʛ ʢʦʥʩʪʨʫʢʪʠʚ ʩʭʝʤʘʣʘʨʠ ʚʘ ʫʤʫʤʠʡ ʢ˄ʨʠʥʠʰʣʘʨʠ 

ʪʘʩʚʠʨʣʘʥʛʘʥ, 4.2-ʞʘʜʚʘʣʜʘ ʵʩʘ ʫʥʠʥʛ ʪʝʭʥʠʢ ʪʘʚʩʠʬʠ ˄ʨʠʥ ʦʣʛʘʥ. 

ʀʰʣʘʙ ʯʠץʠʣʛʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʤʘʨʢʘʟʠʡ ʚʘ 

˄ʥʛ ״ʘʤʜʘ ʯʘʧ ʸʥ ʩʝʢʮʠʷʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʙ˄ʣʠʙ, ʸʥ ʩʝʢʮʠʷʣʘʨ ʤʘʨʢʘʟʠʡ 

ʩʝʢʮʠʷ ʙʠʣʘʥ ʰʘʨʥʠʨʣʠ ʙʦסʣʘʥʛʘʥ ʚʘ ʛʠʜʨʦʮʠʣʠʥʜʨʣʘʨ ʚʦʩʠʪʘʩʠʜʘ ʠʰ 

 ʦʣʘʪʠʛʘ״ ʦʣʘʪʠʜʘʥ ʠʰ״ ʦʣʘʪʠʛʘ ʚʘ ʪʨʘʥʩʧʦʨʪ״ ʦʣʘʪʠʜʘʥ ʪʨʘʥʩʧʦʨʪ״

˄ʪʢʘʟʠʣʘʜʠ. 

ʀh  ʦʣʘʪʠʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʤʘʨʢʘʟʠʡ ʚʘ״ 

ʸʥ ʩʝʢʮʠʷʣʘʨʠ ʤʘʭʩʫʩ ʢʨʦʥʰʪʝʡʥʣʘʨ ʚʘ ʙʘʨʤʦץʣʘʨ ʚʦʩʠʪʘʩʠʜʘ ʙʠʨ-ʙʠʨʠ 

ʙʠʣʘʥ ץ˄ʟסʘʣʤʘʩ ʙʦסʣʘʥʘʜʠ ʚʘ ʙʠʨ ʙʫʪʫʥ ץʘʪʪʠץ ʩʠʩʪʝʤʘʥʠ ״ʦʩʠʣ ץʠʣʘʜʠ. 
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4.1-ʞʘʜʚʘʣ 

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʚʩʠʷ ʵʪʠʣʘʸʪʛʘʥ 

ʧʘʨʘʤʝʪʨʣʘʨʠ 

ʊ/ʨ ʇʘʨʘʤʝʪʨʣʘʨʥʠʥʛ ʥʦʤʠ ʚʘ ˄ʣʯʦʚ ʙʠʨʣʠʛʠ 
ɹʝʣʛʠ-

ʣʘʥʠʰʠ 
 ʠʡʤʘʪʠפ

1. ʊʝʢʠʩʣʘʛʠʯʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ, ʩʤ ʅʪ 40 

2. ɿʠʯʣʘʛʠʯ ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ, ʩʤ Lʟ 30-32 

3. ɿʠʯʣʘʛʠʯʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ 

ʙʫʨʯʘʛʠ, ʛʨʘʜʫʩ 

 

ɓ 29-32 

4. ʊʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʤʘʩʦʬʘ, ʩʤ nʥ 3-4 

5. ʊʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘʩʠʜʘʛʠ ʙ˄ʡʣʘʤʘ 

ʤʘʩʦʬʘ, ʩʤ 

 

Lʙ 150 

6. ɿʠʯʣʘʛʠʯʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ ʶʢʣʘʥʠʰ, ʢʅ/ʤ QT 2,4-2,8 

7. ʄʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ 

ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘ, ʩʤ 

 

ʅ 

 

60-70 

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ״ʘʨ ʙʠʨ ʩʝʢʮʠʷʩʠ 

ʢ˄ʥʜʘʣʘʥʛ ʚʘ ʫʣʘʨʥʠ ʙʠʨ-ʙʠʨʠ ʙʠʣʘʥ ʙʦסʣʦʚʯʠ ʙ˄ʡʣʘʤʘ ʙʨʫʩʣʘʨʜʘʥ ʪʘʰʢʠʣ 

ʪʦʧʛʘʥ ʙ˄ʣʠʙ, ״ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠ ʙ˄ʡʠʯʘ ʙʠʨʠʥʯʠ ʙ˄ʣʠʙ ʞʦʡʣʘʰʛʘʥ 

ʢ˄ʥʜʘʣʘʥʛ ʙʨʫʩ ʪʝʢʠʩʣʘʛʠʯ, ʠʢʢʠʥʯʠ ʙʨʫʩ ʵʩʘ ʟʠʯʣʘʛʠʯ ʙʠʣʘʥ ʞʠ״ʦʟʣʘʥʛʘʥ. 

ʄʘʨʢʘʟʠʡ ʩʝʢʮʠʷ ץ˄ʰʠʤʯʘ ʨʘʚʠʰʜʘ ʦʩʠʰ ץʫʨʠʣʤʘʩʠ ʙʠʣʘʥ ʞʠ״ʦʟʣʘʥʛʘʥ. 

ʀʰʣʘʙ ʯʠץʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʜʘ ʫʥʠʥʛ ʪʘʷʥʯ ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ 

ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ״ʘʤʜʘ ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠ 

ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʤʘʩʦʬʘʣʘʨʥʠ ˄ʟʛʘʨʪʠʨʠʰ ʥʘʟʘʨʜʘ ʪʫʪʠʣʛʘʥ ʚʘ ʙʫ ʫʥʠʥʛ 

ʪʫʧʨʦץץʘ ʢ˄ʨʩʘʪʘʜʠʛʘʥ ʙʦʩʠʤʠʥʠ ʨʦʩʪʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. ʊʘʲʢʠʜʣʘʥʛʘʥ 

ʪʠʢ ʤʘʩʦʬʘʣʘʨʥʠ ˄ʟʛʘʨʪʠʨʠʰ ʫʯʫʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʦʩʠʰ ץʫʨʠʣʤʘʩʠʥʠʥʛ 

ʧʘʩʪʢʠ ʚʘ ʶץʦʨʠʛʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠ ʢʨʦʥʰʪʝʡʥʣʘʨʠʜʘ ץ˄ʰʠʤʯʘ ʪʝʰʠʢʣʘʨ 

ʦʯʠʣʛʘʥ. 
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ʨ
ʠ
ʜ

ʘ
ʛ
ʠ
 
ʢ
˄
ʨ
ʠ
ʥ
ʠ
ʰ
ʠ

 

 

ʘ
) ʙ
) 
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ʘ) 

 

ʙ) 

4.3-ʨʘʩʤ. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʘʞʨʠʙʘ ʥʫʩʭʘʩʠʥʠʥʛ 

ʠʰ (ʘ) ʚʘ ʪʨʘʥʩʧʦʨʪ (ʙ) ״ʦʣʘʪʣʘʨʜʘʛʠ ʫʤʫʤʠʡ ʢ˄ʨʠʥʠʰʣʘʨʠ 



101 

4.2-ʞʘʜʚʘʣ 

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʭʥʠʢ ʪʘʚʩʠʬʠ 

ʊ/ʨ 
ʂ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ 

ʥʦʤʠ ʚʘ ˄ʣʯʦʚ ʙʠʨʣʠʛʠ 

ʂ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ 

 ʠʡʤʘʪʠץ

1. ʊʫʨʠ ʆʩʤʘ 

2. ɸʛʨʝʛʘʪʣʘʥʘʜʠʛʘʥ ʪʨʘʢʪʦʨ ʢʣʘʩʩʠ 3-4 

 ʘʤʨʘʰ ʢʝʥʛʣʠʛʠ, ʤ 8,0פ .3

4. ʀʰ ʪʝʟʣʠʛʠ, ʢʤ/ʩʦʘʪ 6-8 

5. ɸʩʦʩʠʡ ʚʘץʪʜʘʛʠ ʠʰ ʫʥʫʤʠ, ʛʘ/ʩʦʘʪ 4,8-6,4 

6. ʄʘʩʩʘʩʠ, ʢʛ 1625 Ñ 50 

7. ʊʘʰץʠ ˄ʣʯʘʤʣʘʨʠ, ʤʤ: 

-  ʢʝʥʛʣʠʛʠ  

-  ʫʟʫʥʣʠʛʠ 

-  ʙʘʣʘʥʜʣʠʛʠ 

 

8000 

1680 

1450 

4.2-Ä. ʊʘʞʨʠʙʘ ʥʫʩʭʘʩʠ ʩʠʥʦʚʣʘʨʠʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ 

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʩʠʥʦʚʣʘʨʠ ʠʥʩʪʠʪʫʪ 

ʪʘʞʨʠʙʘ ʫʯʘʩʪʢʘʩʠʥʠʥʛ 6-ʜʘʣʘʩʠʜʘ ʝʨʣʘʨʥʠ ʯʠʛʠʪ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰ ʜʘʚʨʠʜʘ 

˄ʪʢʘʟʠʣʜʠ. ʉʠʥʦʚʣʘʨ ˄ʪʢʘʟʠʣʠʰʠʜʘʥ ʦʣʜʠʥ ʪʫʧʨʦץʥʠʥʛ 0-10 ʚʘ 10-20 ʩʤ 

-ʣʘʥʜʠ. ʋʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ 4.3ץʣʠʛʠ ʘʥʠץʘʪʪʠץ ʘʪʣʘʤʣʘʨʜʘʛʠ ʥʘʤʣʠʛʠ ʚʘץ

ʞʘʜʚʘʣʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. 

ʉʠʥʦʚʣʘʨʜʘ ʢʝʥʛ ץʘʤʨʦʚʣʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ New Holland T7060 

ʪʨʘʢʪʦʨʠʛʘ ץ˄ʰʠʙ ʠʰʣʘʪʠʣʜʠ (4.4-ʨʘʩʤ), ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ 6 ʚʘ 8 ʢʤ/ʩʦʘʪ ʵʪʠʙ 

ʙʝʣʛʠʣʘʥʜʠ. 

ʉʠʥʦʚʣʘʨʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ץʫʡʠʜʘʛʠ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʘʥʠץʣʘʥʜʠ:  

 ;ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ״ -

- ʪʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʩʠʬʘʪʠ; 

- 5-15 ʩʤ ץʘʪʣʘʤʜʘʛʠ ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ; 
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4.3-ʞʘʜʚʘʣ 

ʉʠʥʦʚʣʘʨ ˄ʪʢʘʟʠʣʛʘʥ ʜʘʣʘ ʪʫʧʨʦסʠʥʠʥʛ ʥʘʤʣʠʛʠ ʚʘ ץʘʪʪʠץʣʠʛʠ 

ʊ/ʨ 
ʂ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ ʥʦʤʠ ʚʘ  

˄ʣʯʦʚ ʙʠʨʣʠʛʠ 

ɼʘʩʪʣʘʙʢʠ 

ʪʘʣʘʙʣʘʨ ʙ˄ʡʠʯʘ 

ʂ ʨ˄ʩʘʪʢʠʯʣʘʨʥʠʥʛ 

 ʠʡʤʘʪʠץ

1. ʊʫʧʨʦץʥʠʥʛ ץʘʪʣʘʤʣʘʨ ʙ˄ʡʠʯʘ 

(ʩʤ) ʥʘʤʣʠʛʠ, %: 

0-10 

10-20 

20-30 

˄
ʨ
ʪ
ʘ
ʯ
ʘ
 
1
6

-1
8 

15,6 

16,4 

17,2 

2. ʊʫʧʨʦץʥʠʥʛ ץʘʪʣʘʤʣʘʨ ʙ˄ʡʠʯʘ 

(ʩʤ) ץʘʪʪʠץʣʠʛʠ, ʄʇʘ: 

0-10 

10-20 

20-30 ʂ
˄
ʧ
ʠ
 
ʙ
ʠ
ʣ
ʘ
ʥ
 
1
,
0

 
0,64 

0,86 

0,75 

 ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠ ʚʘ ʫʥʛʘ ʢ˄ʥʜʘʣʘʥʛ ʡ˄ʥʘʣʠʰʜʘ ʜʘʣʘ ʶʟʘʩʠʜʘʛʠ״ -

ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ; 

- ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʫʤʫʤʠʡ ʚʘ ʩʦʣʠʰʪʠʨʤʘ ʪʦʨʪʠʰʛʘ 

 ;ʘʨʰʠʣʠʢʣʘʨʠץ

- ʠʰ ʫʥʫʤʠ; 

- ʸʥʠʣסʠ ʩʘʨʬʠ. 

 ʥʠʥʛ 5-15 ʩʤץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʩʠʬʘʪʠ, ʪʫʧʨʦץʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, ʪʫʧʨʦ׳

 ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠ ʚʘ ʫʥʛʘ ʢ˄ʥʜʘʣʘʥʛ ʡ˄ʥʘʣʠʰʜʘ ʜʘʣʘ״ ,ʘʪʣʘʤʜʘʛʠ ʟʠʯʣʠʛʠץ

ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ 

 ʘʨʰʠʣʠʢʣʘʨʠץ ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʫʤʫʤʠʡ ʚʘ ʩʦʣʠʰʪʠʨʤʘ ʪʦʨʪʠʰʛʘ״

3-ʙʦʙʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʫʩʫʣʣʘʨ ʚʘ ʤʝʲʸʨʠʡ ״ʫʞʞʘʪʣʘʨ ʙ˄ʡʠʯʘ ˄ʪʢʘʟʠʣʜʠ, ʠʰ 

ʫʥʫʤʠ ʚʘ ʸʥʠʣסʠ ʩʘʨʬʠʥʠ ʘʥʠץʣʘʰ ʫʯʫʥ ʭʨʦʥʦʤʝʪʨʠʢ ʢʫʟʘʪʫʚʣʘʨ ʦʣʠʙ 

ʙʦʨʠʣʜʠ ʚʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥ ʚʘץʪ ʙʠʨʣʠʛʠʜʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ ʤʘʡʜʦʥ ״ʘʤʜʘ 

ʸʥʠʣסʠ ʩʘʨʬʠ, ʩʤʝʥʘ ʚʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥ ʚʘץʪʜʘʥ ʬʦʡʜʘʣʘʥʠʰ 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ ʘʥʠץʣʘʥʜʠ. 

ʉʠʥʦʚʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ 4.4-ʞʘʜʚʘʣʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. ʋʣʘʨʜʘʥ 

ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ, ״ʘʨ ʠʢʢʘʣʘ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ״ʘʤ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ  
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4.4-ʨʘʩʤ. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʘʞʨʠʙʘ ʥʫʩʭʘʩʠʥʠʥʛ  

ʠʰ ʞʘʨʘʸʥʜʘʛʠ ʢ˄ʨʠʥʠʰʣʘʨʠ 
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4.4-ʞʘʜʚʘʣ   

ʀʰʣʘʙ ʯʠץʠʣʛʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ 

ʩʠʥʦʚʣʘʨʠʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ 

ʊ/ʨ 
ʂ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ  

ʥʦʤʠ 

ʂ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ  

 ʠʡʤʘʪʠץ

ɼʘʩʪʣʘʙʢʠ 

ʪʘʣʘʙʣʘʨ 

ʙ˄ʡʠʯʘ 

ʉʠʥʦʚ 

ʥʘʪʠʞʘʣʘʨʠ 

ʙ˄ʡʠʯʘ 

 ʘʨʘʢʘʪ ʪʝʟʣʠʛʠ, ʢʤ/ʩʦʘʪ 6-8 5,8 7,6׳ .1

2. ʊʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʩʠʬʘʪʠ, % 

>50 

50-25 

<25 

 

ï 

ï 

> 80 

 

4,7 

12,7 

82,6 

 

4,1 

10,6 

85,3 

3. ʊʫʧʨʦץʥʠʥʛ 5-15 ʩʤ ץʘʪʣʘʤʜʘʛʠ 

ʟʠʯʣʠʛʠ, ʛ/ʩʤ3 

 

1,1-1,2 

 

1,16 

 

1,14 

4. ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ 

ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ 

ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ, ʩʤ: 

 ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠ ʙ˄ʡʠʯʘ״ -

  ʘʨʘʢʘʪ ʡ˄ʥʘʣʠʰʠʛʘ ʢ˄ʥʜʘʣʘʥʛ״ -

ʡ˄ʥʘʣʠʰ ʙ˄ʡʠʯʘ 

 

 

 

< ° 2 

 

< ° 2 

 

 

 

° 1,62 

 

° 1,44 

 

 

 

°1,57 

 

° 1,38 

5. ʊʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʢ: 

- ʫʤʫʤʠʡ, ʢʅ 

- ʩʦʣʠʰʪʠʨʤʘ, ʢʅ/ʤ 

 

30,0 

3,75 

 

21,4 

2,67 

 

25,9 

3,24 

6. ʀʰ ʫʥʫʤʠ, ʛʘ/ʩʦʘʪ: 

- ʘʩʦʩʠʡ ʚʘץʪʜʘʛʠ 

- ʵʢʩʧʣʫʘʪʘʮʠʦʥ ʚʘץʪʜʘʛʠ 

 

4,8-6,4  

3,5-4,6  

 

4,64 

3,34 

 

6,08 

4,38 

7. ɪʥʠʣסʠ ʩʘʨʬʠ, ʢʛ/ʛʘ ï 3,78 3,83 
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ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʩʠʬʘʪ ʚʘ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʜʘʩʪʣʘʙʢʠ ʪʘʣʘʙʣʘʨ ʚʘ 

ʪʝʭʥʠʢ ʪʦʧʰʠʨʠץץʘ ʪ˄ʣʠץ ʤʦʩ ʢʝʣʜʠ. ʊʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ, ʷʲʥʠ 

˄ʣʯʘʤʠ 25 ʤʤ ʜʘʥ ʢʠʯʠʢ ʬʨʘʢʮʠʷʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ 6 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ 

ʪʝʟʣʠʛʠʜʘ 82,6 ʬʦʠʟʥʠ, 8 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ ʵʩʘ 85,3 ʬʦʠʟʥʠ ʪʘʰʢʠʣ 

ʵʪʛʘʥ (ʜʘʩʪʣʘʙʢʠ ʪʘʣʘʙʣʘʨ ʙ˄ʡʠʯʘ ʢʘʤʠʜʘ 80 ʬʦʠʟ ʙ˄ʣʠʰʠ ʣʦʟʠʤ), 

ʪʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ ʤʦʩ ʨʘʚʠʰʜʘ 1,16 ʚʘ 1,14 ʛ/ʩʤ3 ʙ˄ʣʛʘʥ (ʜʘʩʪʣʘʙʢʠ 

ʪʘʣʘʙʣʘʨ ʙ˄ʡʠʯʘ ʢʘʤʠʜʘ 1,1-1,2 ʛ/ʩʤ3 ʥʠ ʪʘʰʢʠʣ ʵʪʠʰʠ ʣʦʟʠʤ) ʜʘʣʘ 

ʟʁʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ   

6 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ Ñ 1,44-1,62 ʩʤ ʥʠ, 8 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ 

ʵʩʘ Ñ 1,38-1,57 ʩʤ ʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ (ʪʘʣʘʙʣʘʨ ʙ˄ʡʠʯʘ ʙʫ ʢ˄ʨʩʘʪʢʠʯ Ñ 2 ʩʤ ʜʘʥ 

ʦʰʤʘʩʣʠʛʠ ʣʦʟʠʤ).  

ʉʠʥʦʚʣʘʨʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ʠʰ ʪʝʟʣʠʢʣʘʨʠʜʘ, ʷʲʥʠ 6-8 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ 

ʪʝʟʣʠʢʣʘʨʠʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʦʨʪʠʰʛʘ ʫʤʫʤʠʡ ץʘʨʰʠʣʠʛʠ 21,4- 25,9 

ʢʅ ʥʠ, ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʛʠ 2,67-3,24 ʢʅ ʥʠ, ʘʩʦʩʠʡ ʚʘץʪʜʘʛʠ ʠʰ ʫʥʫʤʠ 

4,64-6,08 ʛʘ/ʩʦʘʪ ʥʠ, ʵʢʩʧʣʫʘʪʘʮʠʦʥ ʚʘץʪʜʘʛʠ ʠʰ ʫʥʫʤʠ 3,34-4,38 ʛʘ/ʩʦʘʪ ʥʠ, 

ʸʥʠʣסʠ ʩʘʨʬʠ 3,78-3,83 ʢʛ/ʛʘ ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. 

ʉʠʥʦʚʣʘʨʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʘʞʨʠʙʘ 

ʥʫʩʭʘʩʠ ʙʝʣʛʠʣʘʥʛʘʥ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʥʠ ʠʰʦʥʯʣʠ ʙʘʞʘʨʜʠ ʚʘ ʫʥʠʥʛ 

ʞʠʜʜʠʡ ʢʘʤʯʠʣʠʢʣʘʨʠ ʢʫʟʘʪʠʣʤʘʜʠ. 

4.3-Ä.ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʭʥʠʢ-

ʠץʪʠʩʦʜʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

ʀʰʣʘʙ ʯʠץʠʣʛʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʠץʪʠʩʦʜʠʡ 

ʩʘʤʘʨʘʜʦʨʣʠʛʠ ʈɼ ʋʟ 63.03-98 ñʀʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʄʝʪʦʜʳ ʨʘʩʯʸʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʳʪʳʚʘʝʤʦʡ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠò [56] ʚʘ ʙʦʰץʘ [57-61] ʤʝʲʸʨʠʡ ״ʫʞʞʘʪʣʘʨ ʘʩʦʩʠʜʘ 

 ʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʄɺ-6,5ץʠʩʦʙʣʘʥʜʠ (4.5-ʞʘʜʚʘʣ). ɹʫʥʜʘ ʠʰʣʘʙ ʯʠ״

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʙʠʣʘʥ ʪʘץץʦʩʣʘʥʜʠ [57].  

 



106 

4.5-ʞʘʜʚʘʣ  

ɼʘʩʪʣʘʙʢʠ ʤʘʲʣʫʤʦʪʣʘʨ ʚʘ ʪʝʭʥʠʢ-ʠץʪʠʩʦʜʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ״ʠʩʦʙʠ 

 

ʊ/ʨ 
ʂ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ  

ʥʦʤʠ 

ɹ
ʝ
ʣ
ʛ
ʠ
ʣ
ʘ
ʥ
ʠ
ʰ
ʠ

 ʂ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ ץʠʡʤʘʪʠ 

ʄʘʚʞʫʜ 

ʤʘʰʠʥʘʣʘʨ 

ʊʘʢʣʠʬ 

ʵʪʠʣʘy ʪʛʘʥ 

ʤʘʰʠʥʘ 

1 2 3 4 5 

ɸ. ɹʦʰʣʘʥסʠʯ ʤʘʲʣʫʤʦʪʣʘʨ 

1. ɸʛʨʝʛʘʪ ʪʘʨʢʠʙʠ: 

- ʪʨʘʢʪʦʨ 

 

- ʤʘʰʠʥʘ 

  

  

  

 

New Holland  

ʊ7060 

ʄɺ-6,5 

 

New Holland  

ʊ7060 

ʂʄʊ-8,0 

2. ʄʘʩʩʘʩʠ, ʢʛ: 

- ʪʨʘʢʪʦʨ 

- ʤʘʰʠʥʘ 

  

G1 

G0 

  

7859 

1110 

  

7859 

1625 

3. ʏʘʢʘʥʘ ʥʘʨʭ, ʩ˄ʤ: 

- ʪʨʘʢʪʦʨ 

- ʤʘʰʠʥʘ 

  

ʎʦʪ 

ʎ00 

  

1229000000 

30000000 

  

1229000000 

25000000 

4. ɸʩʦʩʠʡ ʚʘץʪʜʘʛʠ ʠʰ ʫʥʫʤʠ, 

ʛʘ/ʩʦʘʪ 

 

W0 

 

4,57 

 

5,20 

5. ɺʘץʪʜʘʥ ʬʦʡʜʘʣʘʥʠʰ 

ʢʦʵʬʬʠʮʠʝʥʪʠ: 

- ʩʤʝʥʘ 

- ʵʢʩʧʣʫʘʪʘʮʠʦʥ 

  

 

ʂʩʤ 

ʂɻ ʢ 

  

 

0,75 

0,63 

 

  

0,80 

0,72 

6. ʁʠʣʣʠʢ ʶʢʣʘʥʠʰ, ʩʦʘʪ: 

ɸ) ʤʝʲʸʨʠʡ:  

- ʪʨʘʢʪʦʨ 

- ʤʘʰʠʥʘ 

  

  

ʊʤʪ 

ʊʤʞ 

  

  

1380,0 

200,0 

 

 

1380,0 

200,0 
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4.5-ʞʘʜʚʘʣʥʠʥʛ ʜʘʚʦʤʠ 

1 2 3 4 5 

 ɹ) ״ʫʜʫʜʠʡ:  

- ʪʨʘʢʪʦʨ  

- ʤʘʰʠʥʘ 

  

ʊʭʪ 

ʊʭʞ 

  

1380,0 

200,0 

  

1380,0 

200,0 

7. ʍʠʟʤʘʪ ʢ˄ʨʩʘʪʫʚʯʠ ʭʦʜʠʤ, 

ʢʠʰʠ: 

- ʪʨʘʢʪʦʨʯʠ 

- ʠʰʯʠ 

 

  

ʂʪ 

ʂʠ 

  

 

1 

2 

  

1  

8. 1 ʩʦʘʪʣʠ ʪʘʨʠʬ ʩʪʘʚʢʘʩʠ, 

ʩ˄ʤ: 

- ʪʨʘʢʪʦʨʯʠ 

- ʠʰʯʠ 

 

 

ʊʙʪ 

ʊʙʠ 

 

 

5121,20 

5121,20 

 

 

5121,20 

 

9. ɪʄʄ ʩʘʨʬʠ, ʢʛ/ʛʘ ʋ 4,73 3,80 

10. 1 ʢʛ ʢʦʤʧʣʝʢʩ ʸʥʠʣסʠʥʠʥʛ 

ʥʘʨʭʠ, ʩ˄ʤ 

 

ʎ 

 

7500,00 

 

7500,00 

11. ʈʝʥʦʚʘʮʠʷ ʫʯʫʥ ʘʞʨʘʪʤʘ 

ʢʦʵʬʬʠʮʠʝʥʪʠ:  

- ʪʨʘʢʪʦʨ ʫʯʫʥ 

- ʤʘʰʠʥʘ ʫʯʫʥ 

 

 

ʘʪ 

ʘʞ 

 

 

0,125 

0,120 

 

 

0,125 

0,120 

12. ʊʝʭʥʠʢ ʭʠʟʤʘʪ ʢ˄ʨʩʘʪʠʰ 

ʚʘ ʪʘʲʤʠʨʣʘʰ ʫʯʫʥ ʘʞʨʘʪ-

ʤʘ ʢʦʵʬʬʠʮʠʝʥʪʠ:  

- ʪʨʘʢʪʦʨ ʫʯʫʥ 

- ʤʘʰʠʥʘ ʫʯʫʥ 

 

 

  

ʏʪ 

ʏʞ 

 

 

  

0,045 

0,200 

 

 

  

0,045 

0,200 

13. ʏʘʢʘʥʘ ʥʘʨʭʥʠ ʙʘʣʘʥʩ 

ʥʘʨʭʛʘ ˄ʪʢʘʟʠʰ ʢʦʵʬʬʠ-

ʮʠʝʥʪʠ 

 

 

ʂ 

 

 

1,10 

 

 

1,10 
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4.5-ʞʘʜʚʘʣʥʠʥʛ ʜʘʚʦʤʠ 

1 2 3 4 5 

ɹ. ʀץʪʠʩʦʜʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ״ʠʩʦʙʠ 

1. ɹʘʣʘʥʩ ʥʘʨʭʠ, ʩ˄ʤ:  

- ʪʨʘʢʪʦʨ ɹʊ=ʂʎʦʪ   

- ʤʘhʠʥʘ ɹʞ=ʂʎʦʞ 

ɹ 

 ɹʊ 

   ɹʦʞ 

  

1351900000 

33000000 

  

1351900000 

27500000 

2. ʋʤʫʤʠʡ ʠʰ ״ʘץʠ, ʩ˄ʤ/ʛʘ 

ɿ=(ʊʙʪ+ʊʙʠ)/Wʩʤ 

 

 ɿ 

  

2988,30 

  

1231,06 

3. 1 ʩʦʘʪ ʚʘץʪʜʘʛʠ ʠʰ ʫʥʫʤʠ, 

ʛʘ: 

- ʩʤʝʥʘʜʘʛʠ: Wʩʤ=ʂʩʤW0 

- ʵʢʩʧʣʫʘʪʘʮʠʷ ʚʘץʪʜʘʛʠ:     

                Wʵʢ=ʂɻʢW0 

 

  

Wʩʤ 

 

Wʵʢ 

  

 

3,43 

 

2,88 

 

  

4,29 

 

3,86 

4. ʁʠʣʣʠʢ ״ʫʜʫʜʠʡ ʶʢʣʘ-

ʥʠʰ, ʛʘ 

                Wʭ=Wʵʢʊʭʞ 

 

Wʭʤ 

Wʭ ̫

 

575,82 

 

  

 

748,80 

5. ʈʝʥʦʚʘʮʠʷ ʫʯʫʥ ʭʘʨʘ-

ʞʘʪʣʘʨ, ʩ˄ʤ/ʛʘ: 

          ɸ=(ɹĬʘ)/(ʊʟĬWɻʢ) 

- ʪʨʘʢʪʦʨ 

- ʤʘʰʠʥʘ 

 

 

  

ɸʪ 

ɸʦ 

 

  

 

42532,29 

6877,15 

  

 

 

32706,92 

4407,05 

6. ʂʘʧʠʪʘʣ, ʞʦʨʠʡ ʪʘʲʤʠʨ ʚʘ 

ʨʝʞʘʣʠ ʪʝʭʥʠʢ ʭʠʟʤʘʪ 

ʢ˄ʨʩʘʪʠʰ ʭʘʨʘʞʘʪʣʘʨʠ, 

ʩ˄ʤ/ʛʘ: 

          ʈ=(ɹĬʏ)/(ʊʟĬWɻʢ)  

- ʪʨʘʢʪʦʨ  

- ʤʘʰʠʥʘ 

 

 

 

  

  

ʈʪ 

ʈʦ 

 

 

 

  

  

15311,62 

11461,92 

 

 

 

  

  

11774,49 

7345,09 
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4.5-ʞʘʜʚʘʣʥʠʥʛ ʜʘʚʦʤʠ 

ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʜʘʥ ʬʦʡʜʘʣʘʥʠʣʛʘʥʜʘʛʠ ʡʠʣʣʠʢ 

ʠץʪʠʩʦʜʠʡ ʩʘʤʘʨʘ  

ʕʡ =(ʀʫʤ.ʤ ï ʀʫʤ.)̫ÖWʭ= (114646,28 ï 84249,24)Ö748,80 = 23461645 ʩ˄ʤ. 

ʊʘʢʦʤʠʣʣʘʰʪʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʜʘʥ ʬʦʡʜʘʣʘʥʛʘʥʜʘʛʠ ʡʠʣʣʠʢ 

ʤʝ״ʥʘʪ ʩʘʨʬʠʜʘʥ ʠץʪʠʩʦʜ  

ʕʡ.ʤ= (ɿʤ ï ɿ̫)ÖWʭ =(1,042 ï 0,26)Ö748,80=585,56 ʢʠʰʠ/ʩʦʘʪ. 

ɶʪʢʘʟʠʣʛʘʥ ʪʝʭʥʠʢ-ʠץʪʠʩʦʜʠʡ ״ʠʩʦʙʣʘʨ hʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ (ʂʄʊ-8,0) ʝʨʣʘʨʛʘ ʵʢʠʰ 

ʦʣʜʠʜʘʥ ʠʰʣʦʚ ʙʝʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʤʝ״ʥʘʪ ʩʘʨʬʠ 75,0 ʬʦʠʟʛʘ ʚʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥ ʭʘʨʘʞʘʪʣʘʨ 25,0 ʬʦʠʟʛʘ ʢʘʤʘʷʜʠ. ɹʫʥʜʘ ʡʠʣʣʠʢ ʠץʪʠʩʦʜʠʡ 

ʩʘʤʘʨʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ 23461645 ʩ˄ʤʥʠ ʪʘʰʢʠʣ 

ʵʪʘʜʠ. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʤʝ״ʥʘʪ 

ʩʘʨʬʠʥʠʥʛ 75,0 ʬʦʠʟʛʘ ʢʘʤʘʡʠʰʠʥʠʥʛ ʘʩʦʩʠʡ ʩʘʙʘʙʠ ʫʥʛʘ ʬʘץʘʪ ʪʨʘʢʪʦʨʯʠ 

ʭʠʟʤʘʪ ʢ˄ʨʩʘʪʘʜʠ, ʤʘʚʞʫʜ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʣʛʘʥʜʘ ʫʣʘʨ 

ʪʦʤʦʥʠʜʘʥ ʪʫʧʨʦץץʘ ʙʝʨʠʣʘʜʠʛʘʥ ʙʦʩʠʤ ʢʫʯʠʥʠ ˄ʟʛʘʨʪʠʨʠʰ (ץ˄ʰʠʤʯʘ ʶʢʣʘʨ 

 ʠʩʦʙʠʛʘ) ʚʘ ʫʣʘʨʥʠ ʙʠʨ ʜʘʣʘʜʘʥ ʠʢʢʠʥʯʠ ʜʘʣʘʛʘ ˄ʪʢʘʟʠʰ״ ʡʠʰ ʸʢʠ ʦʣʠʰ˄ץ

ʫʯʫʥ ץ˄ʰʠʤʯʘ ʠʢʢʠʪʘ ʠʰʯʠ ʢʫʯʠ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. 

1 2 3 4 5 

7. ɪʥʠʣסʠ ʤʦʡʣʘʰ ʤʘʪʝʨʠʘʣ-

ʣʘʨʠ ʩʘʨʬʠ, ʩ˄ʤ/ʛʘ 

                     ɻ=ʋĬʎ 

 

 

ɻ 

 

 

35475,0 

 

 

28500,0 

8. 1 ʛʘ ʫʯʫʥ ʩʘʨʬʣʘʥʛʘʥ 

ʭʘʨʘʞʘʪʣʘʨ, ʩ˄ʤ: 

     ʀʫʜ=ɿ+ɸʪ+ɸ0+ʈʪ+ʈ0+ɻ 

ʀʫʜĬʞ 

ʀʫʜĬʷ 

 

114646,28 

  

 

84249,24 

9. ʄʝ״ʥʘʪ ʩʘʨʬʠ, ʢʠʰʠ 

ʩʦʘʪ/ʛʘ  

                      ɿʪ=ʃ/Wʵʢ 

 

ɿʞ 

 

1,042 0,26 
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ʊ˄ʨʪʠʥʯʠ ʙʦʙ ʙ˄ʡʠʯʘ ʭʫʣʦʩʘʣʘʨ 

1. ɶʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨ ʘʩʦʩʠʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣ-

ʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʩʠʥʦʚʣʘʨʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ʪʝʭʥʦʣʦʛʠʢ  ʞʘʨʘʸʥʥʠ ʠʰʦʥʯʣʠ 

ʙʘʞʘʨʜʠ ʚʘ ʫʥʠʥʛ ʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʘʛʨʦʪʝʭʥʠʢʘ ʪʘʣʘʙʣʘʨʠ ʚʘ ʪʝʭʥʠʢ 

ʪʦʧʰʠʨʠץץʘ ʪ˄ʣʠץ ʤʦʩ ʢʝʣʘʜʠ. 

2. ʀץʪʠʩʦʜʠʡ ״ʠʩʦʙʣʘʨ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʠʰʣʘʙ ʯʠץʠʣʛʘʥ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʝʨʣʘʨʛʘ ʵʢʠʰ ʦʣʜʠʜʘʥ ʠʰʣʦʚ ʙʝʨʠʰʜʘ 

 ʥʘʪ ʩʘʨʬʠ 75,0 ʬʦʠʟʛʘ ʚʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥ ʭʘʨʘʞʘʪʣʘʨ 26,5״ʣʣʘʥʠʣʛʘʥʜʘ ʤʝ˄ץ

ʬʦʠʟʛʘ ʢʘʤʘʷʜʠ. ɹʫʥʜʘ ʡʠʣʣʠʢ ʠץʪʠʩʦʜʠʡ ʩʘʤʘʨʘ ʙʠʪʪʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʛʘ 23461645ʩ˄ʤʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. 
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ʋʄʋʄʀʁ ʍʋʃʆʉɸʃɸʈ 

1. ɽʨʣʘʨʛʘ ʵʢʠʰ ʦʣʜʠʜʘʥ ʠʰʣʦʚ ʙʝʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʜʘʣʘ ʶʟʘʩʠʥʠ 

ʪʝʢʠʩʣʦʚʯʠ ʚʘ ʟʠʯʣʦʚʯʠ ʤʘʰʠʥʘʣʘʨ ʚʘ ʫʣʘʨ ʙ˄ʡʠʯʘ ˄ʪʢʘʟʠʣʛʘʥ 

ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʪʘ״ʣʠʣʠ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʠʰ ʞʘʨʘʸʥʠʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʚʘ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʘʩʦʩʣʘʰ ʝʨʣʘʨʥʠ ʯʠʛʠʪ ʚʘ ʙʦʰץʘ 

ʵʢʠʥʣʘʨ ʫʨʫסʠʥʠ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʰʜʘ ʠʰ ʩʠʬʘʪʠ ʚʘ ʫʥʫʤʠʥʠ ʦʰʠʨʠʰ ʚʘ 

ʵʥʝʨʛʠʷ״ʘʞʤʜʦʨʣʠʢʥʠ ʢʘʤʘʡʪʠʨʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʠʰʠʥʠ ʢ˄ʨʩʘʪʜʠ. 

2. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠ ʪʝʢʠʩʣʦʚʯʠ ʚʘ ʟʠʯʣʦʚʯʠ 

ʠʰʯʠ ץʠʩʤʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʵʪʠʙ ʠʰʣʘʙ ʯʠץʠʰ ʫʥʠʥʛ ʠʰ ʩʠʬʘʪʠ ʚʘ 

ʫʥʠʤʠʥʠ ʦʰʠʨʠʰ ״ʘʤʜʘ ʵʥʝʨʛʠʷ״ʘʞʤʜʦʨʣʠʛʠʥʠ ʢʘʤʘʡʪʠʨʠʰ ʠʤʢʦʥʠʥʠ 

ʙʝʨʘʜʠ. 

3. ɶʪʢʘʟʠʣʛʘʥ ʥʘʟʘʨʠʡ ʪʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʩʠʜʘ ʪʝʢʠʩʣʦʚʯʠ ʚʘ ʟʠʯʣʦʚʯʠ 

 ʠʩʤʣʘʨʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ ʠʰ ʞʘʨʘʸʥʠ ʚʘץ

ʢʦʥʩʪʨʫʢʪʠʚ ʩʭʝʤʘʩʠ ʠʰʣʘʙ ʯʠץʠʣʜʠ ״ʘʤʜʘ ʪʨʘʢʪʦʨ ʙʠʣʘʥ ʙʦסʣʘʥʠʰ ʩʭʝʤʘʩʠ 

ʘʩʦʩʣʘʥʜʠ, ʫʥʠʥʛ ʪʝʢʠʩʣʘʛʠʯʠ ʚʘ ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʧʘʨʘʤʝʪʨʣʘʨʠ ʚʘ ʪʦʨʪʠʰʛʘ 

 ʘʤʜʘ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠʥʛ״ ʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠʛʘʥץʘʨʰʠʣʠʛʠʥʠ ʘʥʠץ

ʙ˄ʡʣʘʤʘ-ʪʠʢ ʪʝʢʠʩʣʠʢʜʘʛʠ ״ʘʨʘʢʘʪʠʥʠ ʠʬʦʜʘʣʘʡʜʠʛʘʥ ʘʥʘʣʠʪʠʢ ʙʦסʣʘʥʠʰʣʘʨ 

ʦʣʠʥʜʠ. ʋʣʘʨ ʙ˄ʡʠʯʘ ˄ʪʢʘʟʠʣʛʘʥ ״ʠʩʦʙʣʘʨ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-

ʪʝʢʠʩʣʘʛʠʯ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʢʘʤʠʜʘ 36 ʩʤ, ʟʠʯʣʘʛʠʯʠʥʠʥʛ 

ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠ 30Á, ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠ 

ʢʘʤʠʜʘ 6 ʩʤ, ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʶʢʣʘʥʠʰ 2,24-2,87 ʢʅ/ʤ 

ʦʨʘʣʠסʠʜʘ, ʪʝʢʠʩʣʘʛʠʯ ʚʘ ʟʠʯʣʘʛʠʯ ʦʨʘʩʠʜʘʛʠ ʪʠʢ ʤʘʩʦʬʘ 3,0-4,0 ʩʤ 

ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʣʦʟʠʤʣʠʛʠʥʠ ״ʘʤʜʘ ʫʥʠʥʛ ʙʠʨ ʤʝʪʨ ץʘʤʨʘʰ ʢʝʥʛʣʠʛʠʛʘ 

ʪ˄סʨʠ ʢʝʣʘʜʠʛʘʥ ʪʦʨʪʠʰʛʘ ץʘʨʰʠʣʠʛʠ 6,0-8,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʛʠʜʘ 2,14-

2,81 ʢʅ ʥʠ ʪʘʰʢʠʣ ʵʪʠʰʠʥʠ ʢ˄ʨʩʘʪʜʠ. 

4. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯʥʠ ʪʨʘʢʪʦʨ ʙʠʣʘʥ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ʤʝʭʘʥʠʟʤ ʚʦʩʠʪʘʩʠʜʘ ʙʦסʣʘʥʠʰʠ ״ʘʤʜʘ ʫʥʠʥʛ ʪʘʷʥʯ 

ʪʝʢʠʩʣʠʛʠʜʘʥ ʧʘʩʪʢʠ ʦʩʠʰ ʥʫץʪʘʣʘʨʠʛʘʯʘ ʙ˄ʣʛʘʥ ʪʠʢ ʤʘʩʦʬʘʥʠ 60-70 ʩʤ 

ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʜʘʣʘ ʶʟʘʩʠʥʠ ʩʠʬʘʪʣʠ ʪʝʢʠʩʣʘʥʠʰʠ ʚʘ ʟʠʯʣʘʥʠʰʠ, 
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ʪʫʧʨʦץʥʠʥʛ ʩʠʬʘʪʣʠ ʫʚʘʣʘʥʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ ״ʘʤʜʘ ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ ʪʠʢ 

ʶʢʣʘʥʠʰʥʠ ʪʝʟ ʚʘ ʝʥʛʠʣ ˄ʟʛʘʨʪʠʨʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. 

5. ɶʪʢʘʟʠʣʛʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ ʙ˄ʡʠʯʘ 6,0-

8,0 ʢʤ/ʩʦʘʪ ״ʘʨʘʢʘʪ ʪʝʟʣʠʢʣʘʨʠʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ 

ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠʥʠ ʢʘʤʠʜʘ 35 ʩʤ, 

ʟʠʯʣʘʛʠʯʠʥʠʥʛ ʛʦʨʠʟʦʥʪʛʘ ʥʠʩʙʘʪʘʥ ˄ʨʥʘʪʠʣʠʰ ʙʫʨʯʘʛʠʥʠ 29-32̄  ʦʨʘʣʠסʠʜʘ, 

ʠʰʯʠ ʩʠʨʪʠʥʠʥʛ ʫʟʫʥʣʠʛʠʥʠ 31-32 ʩʤ ʦʨʘʣʠסʠʜʘ ʚʘ ʫʥʛʘ ʙʝʨʠʣʘʜʠʛʘʥ 

ʩʦʣʠʰʪʠʨʤʘ ʪʠʢ ʶʢʣʘʥʠʰʥʠ 2,4-2,6 ʢʅ/ʤ ʦʨʘʣʠסʠʜʘ ʙ˄ʣʠʰʠ ʢʘʤ ʵʥʝʨʛʠʷ 

ʩʘʨʬʣʘʛʘʥ ״ʦʣʜʘ ʜʘʣʘ ʶʟʘʩʠʛʘ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʩʠʬʘʪʣʠ ʠʰʣʦʚ ʙʝʨʠʣʠʰʠʥʠ 

ʪʘʲʤʠʥʣʘʡʜʠ. 

6. ʊʘʢʦʤʠʣʣʘʰʪʠʨʠʣʛʘʥ ʤʦʣʘ-ʪʝʢʠʩʣʘʛʠʯ ʝʨʣʘʨʛʘ ʵʢʠʰ ʦʣʜʠʜʘʥ ʠʰʣʦʚ 

ʙʝʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʛʘʥʜʘ ʤʝ״ʥʘʪ ʩʘʨʬʠ 75,0 ʬʦʠʟʛʘ ʚʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥ 

ʭʘʨʘʞʘʪʣʘʨ 26,5 ʬʦʠʟʛʘ ʢʘʤʘʷʜʠ. ɹʫ ʙʠʪʪʘ ʤʘʰʠʥʘʛʘ ʡʠʣʠʛʘ 23461645 ʩ˄ʤ 

ʠץʪʠʩʦʜʠʡ ʩʘʤʘʨʘ ʦʣʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. 

 



113 

ʌʆʁɼɸʃɸʅʀʃɻɸʅ ɸɼɸɹʀɪʊʃɸʈ 

1. ʉʦʢʦʣʦʚ ɺ.ʅ. ɺʣʠʷʥʠʝ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʧʨʠ ʤʘʣʦʚʘʥʠʠ ʥʘ ʚʩʭʦʜʳ, 

ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ. // ʄʝʭʘʥʠʟʘʮʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ. ï 

ʊʘʰʢʝʥʪ, 1968. ï ˉ2. ï ʉ. 6-9.  

2. ʈʫʜʘʢʦʚ ɻ.ʄ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʤʝʭʘʥʠʟʘ-

ʮʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ. ï ʊʘʰʢʝʥʪ, 1984. ï 186 ʩ. 

3. ɸʭʤʝʜʞʘʥʦʚ ʄ.ɸ. ʇʣʘʥʠʨʦʚʢʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. ï ʊʘʰʢʝʥʪ, 1991. 

ï 112 ʩ. 

4. ʂʦʥʜʨʘʪʶʢ ɺ.ʇ. ʆʙʨʘʙʦʪʢʘ ʧʦʜ ʧʦʩʝʚ ʭʣʦʧʯʘʪʥʠʢʘ. ï ʊʘʰʢʝʥʪ, 1972. 

ï 287 ʩ. 

5. ɸʭʤʝʜʞʘʥʦʚ ɸ.ʄ. ɺʣʠʷʥʠʝ ʧʣʘʥʠʨʦʚʢʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ ʨʘʩʭʦʜ 

ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ. // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʨʘʙʦʪ 

ʉɸʀʄʕ. ï ʊʘʰʢʝʥʪ, 1989. ï ʉ. 3-9. 

 ʩʫʣʦʪ ʝʪʠʰʪʠʨʠʰ״ʭ˄ʞʘʣʠʢ ʵʢʠʥʣʘʨʠʥʠ ʧʘʨʚʘʨʠʰʣʘʰ ʚʘ ʤʘ ץʠʰʣʦפ .6

ʙ˄ʡʠʯʘ ʥʘʤʫʥʘʚʠʡ ʪʝʭʥʦʣʦʛʠʢ ʢʘʨʪʘʣʘʨ. 2016-2020 ʡʠʣʣʘʨ ʫʯʫʥ (I-ץʠʩʤ). ï 

ʊʦʰʢʝʥʪ, 2016. ï 138 ʙ. 

7. ʉʠʩʪʝʤ ʤʘʰʠʥ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 2011-2016 ʛ. ʏʘʩʪʴ I. 

ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦ. ï ʊʘʰʢʝʥʪ, 2013. ï 199 ʩ. 

8. ʉʦʢʦʣʦʚ ɺ.ʅ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʨʫʜʠʷ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʯʚʳ ʚ ʭʣʦʧʢʦʚʦʜʩʪʚʝ: ɼʠʩ. ... ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. 

ï ʗʥʛʠʶʣʴ, 1974. ï 150 ʩ. 

9. ʇʘʭʪʘʯʠʣʠʢ ʚʘ סʘʣʣʘʯʠʣʠʢ ʤʘʰʠʥʘʣʘʨʠʥʠ ʨʦʩʪʣʘʰ ʚʘ ʩʘʤʘʨʘʣʠ 

ʠʰʣʘʪʠʰ. ï ʊʦʰʢʝʥʪ, ʌʘʥ, 2012. ï 200 ʙ.  

10. ʇʨʦʪʦʢʦʣ ˉ 16-59. ɺʳʨʘʚʥʠʚʘʪʝʣʴ ʧʨʝʜʧʦʩʝʚʥʦʡ ɺʇ-8,0. / 

ʉɸʄʀʉ. ï ʊʘʰʢʝʥʪ, 1965. ï 51 ʩ. 

11. ʇʨʦʪʦʢʦʣ  ̄ 26-67-87 (2260510). ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʸʤʦʯʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʤʘʣʘ-ʚʳʨʘʚʥʠʚʘʪʝʣʷ ʄɺ-6,0. / ʉɸʄʀʉ. ï ʊʘʰʢʝʥʪ, 1987. ï 29 ʩ. 

12. ʇʨʦʪʦʢʦʣ  ̄ 26-34-77. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʘʣʳ-

ʚʳʨʘʚʥʠʚʘʪʝʣʷ ʄɺ-6,5. / ʉɸʄʀʉ. ï ʊʘʢhʝʥʪ, 1977. ï 124 ʩ. 



114 

13. ʇʨʦʪʦʢʦʣ ˉ10-11-12-13-93 (123-119-124-118). ʅʘʙʦʨ ʦʨʫʜʠʡ ʅʆ-

2,1.000 / ʋʟʄʀʉ. ï ɻʫʣʙʘʭʦʨ, 1993. ï 138 ʩ. 

14. ʈʟʘʣʠʝʚ ɸ.ʉ. ʠ ʜʨ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʪʠʧʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʨʳʭʣʠʪʝʣʷ-ʚʳʨʘʚʥʠʚʘʪʝʣʷ ʧʦʯʚʳ ʈɺʇ-4 // ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʞʫʨʥʘʣ ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ˉ2. ï ʄʦʩʢʚʘ, 2018.  

ï ʉ. 43-48.  

15. veles-k.agronationale.ru ü goods laü p nirovschik_rgbr_5ft-124826 

16. https://russian.alibaba.com/product-detail/3-point-hitch-box-scraper-

category-1-3pt-implements-rear-grader-blade-read-blade-land-leveller-for-tractors-

farm-cultivator-60494421655.html  

17. https://www.farmet.cz/ru  

18. https://www.bednar-machinery.com ü produkty ü detail ü swifter-so-f  

19. ʆʆʆ çɸʛʨʦʬʠʨʤʘ ʂʈʠʄʄè ʢʘʪʘʣʦʛʠ. // krimm.ru       

20. ʋʪʝʥʢʦʚ ɻ., ʀʚʘʥʦʚ ʆ., ʀʚʘʥʦʚʘ ʊ. ʊʝʭʥʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʧʦʣʠʚʘ ʜʣʷ ʶʛʘ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʠʭ ʦʙʝʩʧʝʯʝʥʠʝ ʅʦʚʳʝ 

ʤʝʪʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʦʚ ʚ ɽʚʨʦʧʝ, ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʠ ʉʠʙʠʨʠ (ʚ ʧʷʪʠ ʪʦʤʘʭ). ʊʦʤ 4. ï ʄʦʩʢʚʘ: ʌɻɹʅʋ çɺʅʀʀ ʘʛʨʦʭʠʤʠʠè, 

2018. ï 399 ʩ. 

21. http://stroy-machines.ru/content/view/1255/148/ 

22. http://www.alpagro.ru/products/item/leveler-soil 

23. ʕʛʘʤʦʚ ɸ.ʊ. ʆʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʘʣʳ-ʚʳʨʘʚʥʠʚʘʪʝʣʷ ʩ 

ʨʝʛʫʣʠʨʫʝʤʳʤ ʜʘʚʣʝʥʠʝʤ ʥʘ ʧʦʯʚʫ: ɼʠʩ. ... ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ï ʗʥʛʠʶʣʴ, 

1988. ï 151 ʩ. 

24. ʂʘʣʠʤʙʝʪʦʚ ʄ.ʇ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʨʘʙʦʪʳ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʘʣʳ-ʚʳʨʘʚʥʠʚʘʪʝʣʷ: ɼʠʩ. é ʢʘʥʜ. ʪʝʭʥ. 

ʥʘʫʢ. ï ʗʥʛʠʶʣʴ, 2007. ï 130 ʙ. 

25. ʄʫʭʘʤʤʝʜʩʘʜʳʢʦʚ ʂ.ɼ. ʆʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʚʳʨʘʚʥʠʚʘʪʝʣʷ: ɼʠʩ. ... ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ï ʗʥʛʠʶʣʴ, 1989.  

ï 144 ʩ. 

26. ʋʪʝʧʙʝʨʛʝʥʦʚ ɹ.ʂ. ʆʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʳʨʘʚʥʠʚʘʶʱʝʛʦ 

http://veles-k.agronationale.ru/goods/planirovschik_rgbr_5ft-124826.html
http://veles-k.agronationale.ru/goods/planirovschik_rgbr_5ft-124826.html
https://russian.alibaba.com/product-detail/3-point-hitch-box-scraper-category-1-3pt-implements-rear-grader-blade-read-blade-land-leveller-for-tractors-farm-cultivator-60494421655.html
https://russian.alibaba.com/product-detail/3-point-hitch-box-scraper-category-1-3pt-implements-rear-grader-blade-read-blade-land-leveller-for-tractors-farm-cultivator-60494421655.html
https://russian.alibaba.com/product-detail/3-point-hitch-box-scraper-category-1-3pt-implements-rear-grader-blade-read-blade-land-leveller-for-tractors-farm-cultivator-60494421655.html
https://www.farmet.cz/ru
18.%20https:/www.bednar-machinery.com%20›%20produkty%20›%20detail%20›%20swifter-so-f
18.%20https:/www.bednar-machinery.com%20›%20produkty%20›%20detail%20›%20swifter-so-f
http://krimm.ru/
http://krimm.ru/
http://krimm.ru/
http://stroy-machines.ru/content/view/1255/148/
http://www.alpagro.ru/products/item/leveler-soil


115 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʨʳʭʣʠʪʝʣʷ-ʚʳʨʘʚʥʠʚʘʪʝʣʷ: ɼʠʩ. é ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ.  

ï ʗʥʛʠʶʣʴ, 2001. ï 147 ʩ. 

-ʦʨʦʚ ʉ.ʂ. ʏʠʟʝʣʣʠ ʶʤʰʘʪʢʠʯ ʪʝʢʠʩʣʘʛʠʯʠʥʠʥʛ ʧʘʨʘʤʝʪʨץʯפ˄ .27

ʣʘʨʠʥʠ ʘʩʦʩʣʘʰ: PhD ʜʠʩʩ. ... ʘʚʪʦʨʝʬʝʨʘʪʠ. ï ʅʘʤʘʥʛʘʥ, 2020. ï 44 ʙ. 

28. ʍʘʣʠʣʦʚ ʄ.ʄ. ɽʨʣʘʨʥʠ ʵʢʠʰʛʘ ʪʘʡʸʨʣʘʡʜʠʛʘʥ ʤʘʰʠʥʘ ʪʝʢʠʩʣʘʛʠʯ-

ʶʤʰʘʪʢʠʯʠʥʠʥʛ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʘʩʦʩʣʘʰ: PhD ʜʠʩʩ. ... ʘʚʪʦʨʝʬʝʨʘʪʠ.  

ï ʅʘʤʘʥʛʘʥ, 2020. ï 44 ʙ. 

29. ʂʫʧʯʝʥʢʦ ɸ.ʀ. ʀʟʳʩʢʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ 

ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ: ɸʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ï ʄʠʥʩʢ, 1975.  

ï 18 ʙ. 

30. ʂʫʟʥʝʮʦʚ ʖ.ʀ. ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʩʩʪʘʥʦʚʢʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʦʨʫʜʠʷ // ʄʝʭʘʥʠʟʘʮʠʷ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ï ʄʦʩʢʚʘ, 1983. ï ˉ4. ï ʉ. 20-23. 

31. ʂʫʟʥʝʮʦʚ ʖ.ʀ. ʆʨʫʜʠʝ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ // 

ʄʝʭʘʥʠʟʘʮʠʷ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ï ʄʦʩʢʚʘ, 1988. ï ˉ3.  

ï ʉ. 31-33. 

32. ʊʘʨʘʥʠʥ ɺ.ʀ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʥʝʨʦʚʥʦʩʪʝʡ ʧʦʯʚʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ: ɸʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ï ɿʝʨʥʦʛʨʘʜ, 1995. ï 20 ʩ. 

33. ʐʫʙʠʥ ɸ.ɺ. ʆʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʳʨʘʚʥʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʘʛʨʝʛʘʪʦʚ: ɸʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. 

ʪʝʭʥ. ʥʘʫʢ. ï ʄʦʩʢʚʘ, 2010. ï 21 ʩ. 

34. https://www.farm-equipment.com/articles/18108-what-tillage-practices-

will -get-growers-back-on-their-feet-this-spring 

35. https://www.goodfruit.com/preparing-soil-before-planting-is-key-to-

successful-root-growth/; https://www.goodfruit.com/six-steps-to-good-orchard-

site-preparation/ 

36. ʕʣʴʰʝʡʭ ʄ.ɸ. ʆʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

https://www.farm-equipment.com/articles/18108-what-tillage-practices-will-get-growers-back-on-their-feet-this-spring
https://www.farm-equipment.com/articles/18108-what-tillage-practices-will-get-growers-back-on-their-feet-this-spring
https://www.goodfruit.com/preparing-soil-before-planting-is-key-to-successful-root-growth/
https://www.goodfruit.com/preparing-soil-before-planting-is-key-to-successful-root-growth/
https://www.goodfruit.com/six-steps-to-good-orchard-site-preparation/
https://www.goodfruit.com/six-steps-to-good-orchard-site-preparation/


116 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʘʛʨʝʛʘʪʘ: ʜʣʷ ʫʩʣʦʚʠʡ ʈʝʩʧʫʙʣʠʢʠ ʉʫʜʘʥ: 

ɸʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ï ʄʦʩʢʚʘ, 2009. ï 18 ʩ. 

37. ɺʳʛʦʜʩʢʠʡ ʄ.ʗ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ.  

ï ʄʦʩʢʚʘ. ʅʘʫʢʘ, 1979. ï 416 ʩ. 

38. ʂʣʝʥʠʥ ʅ.ʀ., ʉʘʢʫʥ ɺ.ɸ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʝ 

ʤʘʰʠʥʳ. ï ʄʦʩʢʚʘ: ʂʦʣʦʩ, 2005. ï 671 ʩ. 

39. ʐʠʨʷʝʚ ɸ.ʄ. ʇʨʠʧʦʩʝʚʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ. ʊʝʭʥʠʢʘ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ˉ3, 1988. ï ʉ. 33-35. 

40. ʉʝʨʛʠʝʥʢʦ ɺ.ɸ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʝʭʘʥʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʭʣʦʧʯʘʪʥʠʢʘ. ï ʊʘʰʢʝʥʪ: ʌʘʥ, 1978. ï 112 ʩ. 

41. ʉʠʥʝʦʢʦʚ ɻ.ʅ., ʇʘʥʦʚ ʀ.ʄ. ʊʝʦʨʠʷ ʠ ʨʘʩʯʝʪ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʤʘʰʠʥ. ï ʄʦʩʢʚʘ: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1977. ï 328 ʩ. 

42. ɹʘʡʤʝʪʦʚ ʈ.ʀ., ʕʣʴʙʘʝʚ ɹ.ɹ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʟʦʥʘ ʂʘʨʰʠʥʩʢʦʡ ʩʪʝʧʠ // ʆʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ ʜʣʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ: ʉʙ.ʪʨʫʜʦʚ ʉɸʀʄʕ.  

ï ʊʘʰʢʝʥʪ, 1987. ï ɺʳʧ.29. ï ʉ. 17-19. 

43. ʊ˄ʭʪʘץ˄ʟʠʝʚ ɸ., ʀʤʦʤץʫʣʦʚ פ.ɹ. ʊʫʧʨʦץʥʠ ʢʘʤ ʵʥʝʨʛʠʷ ʩʘʨʬʣʘʙ 

ʜʝʬʦʨʤʘʮʠʷʣʘʰ ʚʘ ʧʘʨʯʘʣʘʰʥʠʥʛ ʠʣʤʠʡ-ʪʝʭʥʠʢ ʘʩʦʩʣʘʨʠ. ï ʊʦʰʢʝʥʪ: 

Komron Press, 2013. ï 120 ʙ. 

44. ʊ˄ʭʪʘץ˄ʟʠʝʚ ɸ., ʄʘʥʩʫʨʦʚ ʄ.ʊ., ʂʘʨʠʤʦʚʘ ɼ. ʀʰ ʦʨʛʘʥʣʘʨʠ ʨʘʤʘʛʘ 

 ʘ ʠʰʣʦʚ ʙʝʨʠʰ ʤʘʰʠʥʘʣʘʨʠʥʠʥʛ ʠʰʣʘʰץץʘʣʫʚʯʘʥ ʙʠʨʠʢʪʠʨʠʣʛʘʥ ʪʫʧʨʦסʟ˄ץ

ʯʫץʫʨʣʠʛʠ ʙʘʨץʘʨʦʨʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʰʥʠʥʛ ʠʣʤʠʡ-ʪʝʭʥʠʢ ʝʯʠʤʣʘʨʠ.  

ï ʊʦʰʢʝʥʪ: Muxr press, 2019. ï 84 ʙ. 

45. ʇʘʥʦʚʢʦ ʗ.ɻ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ.  

ï ʄʦʩʢʚʘ: ʅʘʫʢʘ, 1980. ï 272 ʩ.  

46. ʈʘʰʠʜʦʚ ʊ., ʐʦʟʠʸʪʦʚ ʐ., ʄ˄ʤʠʥʦʚ ʂ. ʅʘʟʘʨʠʡ ʤʝʭʘʥʠʢʘ ʘʩʦʩʣʘʨʠ. 

ï ʊʦʰʢʝʥʪ: ɶץʠʪʫʚʯʠ, 1990. ï 584 ʙ. 

47. OôzDSt 3412:2019 ñפʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʪʝʭʥʠʢʘʩʠʥʠ ʩʠʥʘʰ. ʊʫʧʨʦץ 

ʶʟʘʩʠʛʘ ʠʰʣʦʚ ʙʝʨʫʚʯʠ ʤʘʰʠʥʘʣʘʨ ʚʘ ץʫʨʦʣʣʘʨ. ʉʠʥʦʚ ʜʘʩʪʫʨʠ ʚʘ ʫʩʫʣʣʘʨʠò 

// ʈʘʩʤʠʡ ʥʘʰʨ. ï ʊʦʰʢʝʥʪ, 2019. ï 52 ʙ. 



117 

48. OôzDSt 3193:2017 ñפʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʪʝʭʥʠʢʘʩʠʥʠ ʩʠʥʘʰ. 

ʄʘʰʠʥʘʣʘʨʥʠ ʵʥʝʨʛʝʪʠʢ ʙʘ״ʦʣʘʰ ʫʩʫʣʠò // ʈʘʩʤʠʡ ʥʘʰʨ. ï ʊʦʰʢʝʥʪ, 2017.  

ï 21 ʙ. 

49. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ. ï ʄʦʩʢʚʘ: ʂʦʣʦʩ, 1973.  

ï 335 ʩ. 

50. ʂʦʙʟʘʨʴ ɸ.ʀ. ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ɼʣʷ 

ʠʥʞʝʥʝʨʦʚ ʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ. ï ʄʦʩʢʚʘ: ʌʠʟʤʘʪʣʠʪ, 2006. ï 816 ʩ. 

51. ɼʞʦʥʩʦʥ ʅ., ʃʠʦʥ ʌ. ʉʪʘʪʠʩʪʠʢʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 

ʪʝʭʥʠʢʝ ʠ ʥʘʫʢʝ. ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ï ʄʦʩʢʚʘ: ʄʠʨ, 1990. ï 610 ʩ. 

52. ɸʫʛʘʤʙʘʝʚ ʄ., ʀʚʘʥʦʚ ɸ.ɿ., ʊʝʨʝʭʦʚ ʖ.ʀ. ʆʩʥʦʚʳ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ï ʊʘʰʢʝʥʪ: ɶץʠʪʫʚʯʠ, 1993. ï 336 

ʩ. 

53. ʉʧʠʨʠʥ ʅ.ɸ., ʃʘʚʨʦʚ ɺ.ɺ. ʄʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʞʝʥʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ï ɽʢʘʪʝʨʠʥʙʫʨʛ: ɻʆʋ ɺʇʆ 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʋʇʀ, 2004. ï 258 ʩ. 

54. ɻʆʉʊ 10677-2001. ʋʩʪʨʦʡʩʪʚʦ ʥʘʚʝʩʥʦʝ ʟʘʜʥʝʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʢʣʘʩʩʦʚ 0,6-8. ï ʄʠʥʩʢ: ʀʇʂ ʀʟʜʘʪʝʣʴʩʪʚʦ 

ʩʪʘʥʜʘʨʪʦʚ, 2002. ï 11 ʩ. 

55. ɺʝʜʝʥʷʧʠʥ ɺ.ɺ. ʆʙʱʘʷ ʤʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʦʙʨʘʙʦʪʢʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ. ï ʄʦʩʢʚʘ: ʂʦʣʦʩ, 1973. ï 199 ʩ. 

56. ʀʩʧʳʪʘʥʠʷ ʩʝʣɹʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. ʄʝʪʦʜʳ ʨʘʩʯʝʪʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʳʪʳʚʘʝʤʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ. ʈɼ ʋʟ 63.03-98 // ʀʟʜʘʥʠʝ ʦʬʠʮʠʘʣʴʥʦʝ. ï ʊʘʢhʝʥʪ, 1998. ï 49 ʩ. 

 ʩʫʣʦʪ״ʭ˄ʞʘʣʠʛʠ ʵʢʠʥʣʘʨʠʥʠ ʧʘʨʚʘʨʠʰʣʘʰ ʚʘ ʤʘ ץʠʰʣʦפ .57

ʝʪʠʰʪʠʨʠʰ ʙʫʡʠʯʘ ʥʘʤʫʥʘʚʠʡ ʪʝʭʥʦʣʦʛʠʢ ʢʘʨʪʘʣʘʨ. 2016-2020 ʡʠʣʣʘʨ ʫʯʫʥ. 

ï I-ץʠʩʤ. ï ʊʦʰʢʝʥʪ: פʍʀʀʊʀ, 2016. ï 137 ʙ. 

 ʩʫʣʦʪʣʘʨʠ ʝʪʠʰʪʠʨʠʰʜʘ ʪʘʣʘʙ ʵʪʠʣʘʜʠʛʘʥ״ʭ˄ʞʘʣʠʢ ʤʘ ץʠʰʣʦפ .58

ʤʝ״ʥʘʪ ʚʘ ʤʦʜʜʠʡ ʨʝʩʫʨʩʣʘʨ ʩʘʨʬʠ ʤʝʲʸʨʣʘʨʠ. ï ʊʦʢhʝʥʪ, פʍʀʀʊʀ, 2016.  

ï 80 ʙ. 

59. ɺʠʣʦʷʪ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʢʦʨʭʦʥʘʣʘʨʠʜʘ ʷʥʛʠ ʪʝʭʥʠʢʘʣʘʨ ʙʠʣʘʥ 
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ʙʘʞʘʨʠʣʘʜʠʛʘʥ ʠʰʣʘʨ ʫʯʫʥ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʚʘ ʸʥʠʣסʠ ʩʘʨʬʠ ʤʝʲʸʨʣʘʨʠ.  

ï ʅʘʤʘʥʛʘʥ, 2003. ï 15 ʙ. 

60. ʅʦʨʤʳ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʪʨʘʢʪʦʨʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠ ʟʝʤʣʝʨʦʡʥʳʝ ʤʘʰʠʥʳ, ʉʍʄ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʝʣʴʩʢʦʤ, ʚʦʜʥʦʤ ʠ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʘʭ ʠ ʠʭ ʩʨʦʢʠ ʩʣʫʞʙʳ.  

ï ʊʘʰʢʝʥʪ, 2002. ï 29 ʩ. 

61. ʄʘʪʯʘʥʦʚ ʈ.ɼ., ʋʩʤʘʥʦʚ ɸ.ʉ. ɸʛʨʦʩʘʥʦʘʪ ʤʘʰʠʥʘʣʘʨʠ. 

ʄʘ̡ ʣʫʤʦʪʥʦʤʘ. ï ʊʦʰʢʝʥʪ, ʗʥʛʠ ʘʩʨ ʘʚʣʦʜʠ, 2002. ï 295 ʙ. 
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1-ʠʣʦʚʘ 

 

1-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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2-ʠʣʦʚʘ 
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ɼʘʣʘ ʶʟʘʩʠʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʣʘʨ ʙʘʣʘʥʜʣʠʢʣʘʨʠʥʠʥʛ  

˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰʠ ʙ˄ʡʠʯʘ  

 
ʇʃɸʅ   HARTLI4 

ʈɸɿʃʀʏʅʓʍ ʆʇʓʊʆɺ =  17      ʏʀʉʃʆ ʇʆɺʊʆʈʅʆʉʊɽʁ =  3 

ʏʀʉʃʆ ʌɸʂʊʆʈʆɺ =  4 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʉʊʔʖɼɽʅʊɸ  =  2.015 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʂʆʍʈɽʅɸ  =  .309 

 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ  ɼɸʅʅʓɽ 

 

+1.906       +1.917       +1.874  

+2.052       +2.063       +2.020  

+1.967        +1.977       +1.937  

+2.113       +2.122       +2.083  

+1. 936       +1.942       +1.913  

+2.082       +2.090       +2.055  

+1.905       +1.915       +1.875  

+1.635       +1.644       +1.607  

+1.871       +1.881       +1.843  

+1.913       +1.923       +1.88 4 

+1.754       +1.762       + 1.729  

+1.563       +1.572       +1 .537  

+1.78 8       +1.797       +1.762  

+1.566       +1.574       +1.543  

+1.764       +1.772       +1.740  

+1.514       +1.523       +1.489  

+1.639       +1.648       +1.614  

 

ʅʀʀʄʉʍ, ʆʊʀ ʄ, ʃɸɹ. ʄʆɼɽʃʀʈʆɺɸʅʀʗ, 08.10.201 9, ʂʦʤʠʣʦʚ ʅʝʲʤʘʪʠʣʣʘ. 

 

             ʇʃɸʅ                        ʉʈɽɼʅɽɽ          ɼʀʉʇɽʈʉʀʗ 

 

- 1     - 1     - 1     +1                  1.899000       0.000499  

+1     - 1     - 1     +1                  2.045000       0.000499  

- 1     +1     - 1     - 1                  1.960333       0.000433  

+1     +1      - 1     - 1                  2.106000       0.0 00417  

- 1     - 1     +1     - 1                  1.930333       0.000234  

+1     - 1     +1     - 1                  2.075667       0.000336  

- 1     +1     +1     +1                  1.898333       0.000433  

+1     +1     + 1     +1                  1.628667       0.000372  

- 1     +0     +0     +0                  1.865000       0.000388  

+1     +0     +0     +0                  1.906667       0.000410  

+0     - 1     +0     +0                  1.748333       0.000296  

+0     +1     +0     +0                  1.557333       0.000330  

+0     +0     - 1     +0                  1.782333       0.000330  

+0     +0     +1     +0                  1.561000       0.000259  

+0     +0     +0     - 1                  1.758667       0.0002 77 

+0     +0     +0     +1                  1.5086 67       0.000310  

+0     +0     +0     +0                  1.633667       0.000310  

 

ɺʓʏʀʉʃɽʅʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʂʆʍʈɽʅɸ  =  .0813104 

ɼʀʉʇɽʈʉʀʗ ɺʆʉʇʈʆʀɿɺʆɼʀʄʆʉʊʀ =  3.610003E- 04 

ʕʂʉʇɽʈʀʄɽʅʊ  ɺʆʉʇʈʆʀɿɺʆɼʀʄ !!!  

 

Y = +    1.634       +   0.021 X1    -    0.096  X2    -    0.111 X3    -  

-    0.125 X4    +   0.252 X1X1  -    0.052 X1X2  -    0.052 X1X3  -  

-    0.052 X1X4  +   0.019 X2X2  +   0.050 X2X3  +   0.051 X2X4  +  

+   0.038 X3X3  +   0.051 X3X4  +   0.000 X4X4 

 

2-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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ʇʈɽɼʉʂɸɿɸʅʀɽ : 

 

YP( 1 ) =     1.899020           Y( 1 ) =     1.899000  

YP( 2 ) =     2.044986           Y( 2 ) =     2.045000  

YP( 3 ) =     1.960353           Y( 3 ) =     1 .960333  

YP( 4 ) =     2.10598 6           Y( 4 ) =     2.106000  

YP( 5 ) =     1.930353           Y( 5 ) =     1.93 0333  

YP( 6 ) =     2.075653           Y( 6 ) =     2.075667  

YP( 7 ) =     1.898353           Y( 7 ) =     1.898333  

YP( 8 ) =     1.628653           Y( 8 ) =     1.628667  

YP( 9 ) =     1.864918           Y( 9 ) =     1.865000  

YP( 10 ) =     1.906718          Y( 10 ) =     1.906667  

YP( 11 ) =     1.748319          Y( 11 ) =     1.748333  

YP( 12 ) =     1.557319          Y( 12 ) =     1.557333  

YP( 13  ) =     1.782319          Y(  13 ) =     1.782333  

YP( 14 ) =     1.560986           Y( 14 ) =     1.561000  

YP( 15 ) =     1.758685          Y( 15 ) =     1.758667  

YP( 16 ) =     1.508685          Y( 16 ) =     1.508667  

YP( 17 ) =     1.633685          Y( 17  ) =     1.633667  

 

ɼʀʉʇɽʈʉʀʗ ɸɼɽʂɺɸʊʅʆʉʊʀ  = 4.490323E- 09 

ɺʓʏʀʉʃɽʅʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʌʀʐɽʈɸ  =  3.731567E- 05 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʌʀʐɽʈɸ  FT( 3, 34 ) = 2.88 

ʄʆɼɽʃʔ  ɸɼɽʂɺɸʊʅɸ !!! 

 

ʂʆʅɽʎ  !!! 
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2-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 

 

ʊʫʧʨʦץʥʠʥʛ ʫʚʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʙ˄ʡʠʯʘ 
 

ʇʃɸʅ   HARTLI4 

ʈɸɿʃʀʏʅʓʍ ʆʇʓʊʆɺ =  17      ʏʀʉʃʆ ʇʆɺʊʆʈʅʆʉʊɽʁ =  3 

ʏʀʉʃʆ ʌɸʂʊʆʈʆɺ =  4 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʉʊʔʖɼɽʅʊɸ  =  2.015 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʂʆʍʈɽʅɸ  =  .309 

 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ  ɼɸʅʅʓɽ 

 

+74.360      +74.710      +73.270  

+75.200      +75.580      +74.070  

+73.82 0      +74.200      +72.710  

+76.26 0      +76 .690      +75.100  

+75.300      +75.760      +74.060  

+76.490      +76.940      +75.260  

+77.710      +78.130      +76.570  

+84.510      +84.940      +83.290  

+76.040      +76.440      +74 .900  

+78.860      +79.270      +77.680  

+81.760      +82.210      +80.490  

+86.450      +86.870      +85.200  

+81.34 0      +81.780      +80.110  

+86.650      +87.110      +85.330  

+83.460      +83.910      +82.170  

+87.490      +87.930      +86.220  

+84.770      +85.210      +83.500  

 

ʅʀʀʄʉʍ, ʆʊʀ ʄ, ʃɸɹ. ʄʆɼɽʃʀʈʆɺɸʅʀʗ, 08.10. 2019,   ʂʦʤʠʣʦʚ ʅʝʲʤʘʪʠʣʣʘ. 

 

           ʇʃɸʅ                          ʉʈɽɼʅɽɽ        ɼʀʉʇɽʈʉʀʗ 

 

- 1     - 1     - 1     +1                 74.113340       0.564036  

+1     - 1     - 1     +1                 74.950010       0.6169 01 

- 1     +1     - 1     - 1                 73.576660       0.599432  

+1     +1     - 1     - 1                 76.016660       0.676437  

- 1     - 1     +1     - 1                 75.040000       0.773205  

+1     - 1     +1     - 1                 76.230010       0. 756299  

- 1     +1     +1     +1                 77.470000       0.651598  

+1     +1     +1     +1                 84.246670       0.732635  

- 1     +0     +0     +0                 75.793340       0.638534  

+1     +0     +0     +0                 78.603330       0.681431  

+0     - 1     +0     +0                  81.486670       0.795635  

+0     + 1     +0     +0                 86.173330       0.754637  

+0     +0     - 1     +0                 81.076670       0.749231  

+0     +0     +1     +0                 86.363340       0.853732  

+0     +0     +0     - 1                 83.180000       0.815704  

+0     +0     +0     +1                 87.213330       0.788432  

+0     +0     +0     +0                 84.493330       0.788432  

 

ɺʓʏʀʉʃɽʅʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʂʆʍʈɽʅɸ  =  .0697704  

ɼʀʉʇɽʈʉʀʗ ɺʆʉʇʈʆʀɿɺʆɼʀʄʆʉʊʀ =  .719783  

ʕʂʉʇɽʈʀʄɽʅʊ  ɺʆʉʇʈʆʀɿɺʆɼʀʄ !!! 

 

 

Y = +  84.496       +   1.405 X1    +   2.343 X2    +   2.643 X3    +  

+   1.395 X4    -    7.298 X1X1  +   0.899 X1X2  +   0.586 X1X3  +  

+   0.498 X1X 4  -    0.666 X2X2  +   0.000 X2X3  -    0.852 X2X4  -  

-    0.776 X3X3  -    0.971 X3X4  +   0.700 X4X4  
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2-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 

 

 

ʇʈɽɼʉʂɸɿɸʅʀɽ : 

 

YP( 1 ) =    74.268950           Y( 1 ) =    74.113340  

YP( 2 ) =    75.105450           Y( 2 ) =    74.950010  

YP( 3 ) =     73.421430           Y( 3 ) =    73.576660  

YP( 4 ) =    75.8 61260           Y( 4 ) =    76.016660  

YP( 5 ) =    74.884780           Y( 5 ) =    75.040000  

YP( 6 ) =    76.074610           Y( 6 ) =    76.230010  

YP( 7 ) =    77.625600           Y( 7 ) =    77.470000  

YP( 8 ) =    84.402 110           Y( 8 ) =    84.24667 0 

YP( 9 ) =    75.792530           Y( 9 ) =    75. 793340  

YP( 10 ) =    78.603200          Y( 10 ) =    78.603330  

YP( 11 ) =    81.486280          Y( 11 ) =    81.486670  

YP( 12 ) =    86.172940          Y( 12 ) =    86.1733 30 

YP( 13 ) =    81.076250          Y( 13 ) =    81.076670  

YP( 14 ) =    86.362910          Y( 14 ) =    86.363340  

YP( 15 ) =    83.801200          Y( 15 ) =    83.180000  

YP( 16 ) =    86.591200          Y( 16 ) =    87.213330  

YP( 17 ) =    84.495910          Y( 17 ) =    84.493330  

 

ɼʀʉʇɽʈʉʀʗ ɸɼɽʂɺɸʊʅʆʉʊʀ  = .3220592 

ɺʓʏʀʉʃɽʅʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʌʀʐɽʈɸ  =  1.342318 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʌʀʐɽʈɸ  FT( 3 , 34 ) = 2.88 

ʄʆɼɽʃʔ  ɸɼɽʂɺɸʊʅɸ !!! 

 

ʂʆʅɽʎ  !!! 
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2-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 

ʊʫʧʨʦץʥʠʥʛ ʟʠʯʣʠʛʠ ʙ˄ʡʠʯʘ 
 

ʇʃɸʅ   HARTLI4 

ʈɸɿʃʀʏʅʓʍ ʆʇʓʊʆɺ =  17      ʏʀʉʃʆ ʇʆɺʊʆʈʅʆʉʊɽʁ =  3 

ʏʀʉʃʆ ʌɸʂʊʆʈʆɺ =  4 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʉʊʔʖɼɽʅʊɸ  =  2.015 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʂʆʍʈɽʅɸ  =  .309 

 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ  ɼɸʅʅʓɽ 

 

 

+0.971       +0.976       +0.965  

+1.063       +1.067        +1.057  

+1.090       +1.095       +1.0 84 

+1.099       +1.104       +1.092  

+1.0 90       +1.094       +1.084  

+1.118       +1.122       +1.112  

+1.093       +1.097       +1.087  

+1.037       +1.042       +1.031  

+1.094       +1 .098       +1.087  

+1.112       +1.116       +1.105  

+1.133       +1.137       +1.127  

+1.159       +1.163       +1. 153  

+1.114       +1.119       +1.108  

+1.156       +1.160       +1.150  

+1.158       +1.162       +1.152  

+1.133       +1.13 6       +1.127  

+1.153       +1.1 37       +1.147  

 

ʅʀʀʄʉʍ, ʆʊʀ ʄ, ʃɸɹ. ʄʆɼɽʃʀʈʆɺɸʅʀʗ, 08. 10.201 9,   ʂʦʤʠʣʦʚ ʅʝʲʤʘʪʠʣʣʘ. 

 

           ʇʃɸʅ                           ʉʈɽɼʅɽɽ       ɼʀʉʇɽʈʉʀʗ 

 

- 1     - 1     - 1     +1                  0.970667       0.000030  

+1     - 1     - 1     +1                  1.062333       0 .000025  

- 1     +1     - 1     - 1                  1.089667       0.000030  

+1     +1     - 1     - 1                  1.098333       0.000036  

- 1     - 1     +1     - 1                  1.089333       0.000025  

+1     - 1     +1     - 1                  1.117333       0.000025  

- 1     +1     +1     + 1                  1.092333       0.000025  

+1     +1     +1     +1                  1.036667       0.000030  

- 1     +0     +0     +0                  1.093000       0.000031  

+1     +0     +0     +0                  1.111000        0.000031  

+0     - 1     +0     +0                  1.132333       0.000025  

+0     +1     +0     +0                  1.158333       0.000025  

+0     +0     - 1     +0                  1.113667       0.000030  

+0     +0     +1      +0                  1.15 5333       0.000025  

+0     +0     +0     - 1                  1.157333       0.000025  

+0     +0     +0     +1                  1.132333       0.000025  

+0     +0     +0     +0                  1.1 42333       0.000025  

 

ɺʓʏʀʉʃɽʅʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʂʆʍʈɽʅɸ  =  7.681421E - 02 

ɼʀʉʇɽʈʉʀʗ ɺʆʉʇʈʆʀɿɺʆɼʀʄʆʉʊʀ =  2.782353E - 05 

ʕʂʉʇɽʈʀʄɽʅʊ  ɺʆʉʇʈʆʀɿɺʆɼʀʄ !!! 

 

Y = +   1.1 42       +   0.0 09 X1    +   0.0 1 X2    +   0.0 21 X3    -  

-    0.012 X4    -    0.050 X1X1  -    0.021 X1X2  -    0.016 X1X3  +  

+   0.000 X1X4  -    0.007 X2X2   -    0.017 X2X3  -    0.00 1 X2X4  -  

-    0.01 1 X3X3  +   0.000 X3X4  -    0.007 X4X4 
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2-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
 

ʇʈɽɼʉʂɸɿɸʅʀɽ : 

 

YP( 1 ) =     0.969934           Y( 1 ) =     0.970667  

YP( 2 ) =     1.061734           Y( 2 ) =     1.062 333  

YP( 3 ) =     1.090434           Y( 3 ) =     1.089667  

YP( 4 ) =     1.098901           Y( 4 ) =     1.098333  

YP( 5 ) =     1.088767           Y( 5 ) =     1.089333  

YP( 6 ) =     1.116567           Y( 6 ) =     1.117333  

YP( 7 ) =     1.092934           Y( 7 ) =     1.092333  

YP( 8 ) =     1.037400           Y( 8 ) =     1.03 6667  

YP( 9 ) =     1.092929           Y(  9 ) =     1.093000  

YP( 10 ) =     1.111063          Y( 10 ) =     1.111000  

YP( 11 ) =     1.134997          Y( 11 ) =     1.132333  

YP( 12 ) =     1.155663          Y( 12 )  =     1.158333  

YP( 13 ) =     1.1 13663          Y( 13 ) =     1.113667  

YP( 14 ) =     1.155330          Y( 14 ) =     1.155333  

YP( 15 ) =     1.157330          Y( 15 ) =     1.157333  

YP( 16 ) =     1.132330          Y( 16 ) =     1.132333  

YP( 17 ) =     1 .152356          Y( 17 ) =     1.1 52333  

 

ɼʀʉʇɽʈʉʀʗ ɸɼɽʂɺɸʊʅʆʉʊʀ  = 4.461292E- 06 

ɺʓʏʀʉʃɽʅʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʌʀʐɽʈɸ  =  .4810274 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʌʀʐɽʈɸ  FT( 4 , 34 ) = 2.65 

ʄʆɼɽʃʔ  ɸɼɽʂɺɸʊʅɸ !!! 

 

ʂʆʅɽʎ  !!! 
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2-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 

 

ʊʦʨʪʠʰʛʘ ʩʦʣʠʰʪʠʨʤʘ ץʘʨʰʠʣʠʛʠ ʙ˄ʡʠʯʘ 

 
ʇʃɸʅ   HARTLI4  

ʈɸɿʃʀʏʅʓʍ ʆʇʓʊʆɺ =  17      ʏʀʉʃʆ ʇʆɺʊʆʈʅʆʉʊɽʁ =  3 

ʏʀʉʃʆ ʌɸʂʊʆʈʆɺ =  4 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʉʊʔʖɼɽʅʊɸ  =  2.015 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʂʆʍʈɽʅɸ  =  .309 

 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ  ɼɸʅʅʓɽ 

 

 

+2.408       +2.412       +2.395  

+2.760       +2.765       +2.746  

+2.512       +2.513       +2.499  

+2.972       +2.974       +2.958  

+3.392       +3.397       +3.376  

+3.000       +3.004       +2.984  

+3.572       +3.576       +3.555  

+3.072       +3.075        +3.056  

+3.073       +3 .077       +3.058  

+3.053       +3. 057       +3.038  

+2.691       +2.696       +2.677  

+2.885       +2.888       +2.870  

+2.420       +2.423       +2.407  

+2.956       +2.960       +2.940  

+2.699       +2.702       +2.684  

+3.119       +3.122       +3.105  

+2.829       +2.832       +2.814  

 

ʅʀʀʄʉʍ, ʆʊʀ ʄ, ʃɸɹ. ʄʆɼɽʃʀʈʆɺɸʅʀʗ, 08.10.201 9, ʂʦʤʠʣʦʚ ʅʝ̡ʤʘʪʠʣʣʘ. 

 

           ʇʃɸʅ                           ʉʈɽɼʅɽɽ       ɼʀʉʇɽʈʉʀʗ 

 

- 1     - 1     - 1     +1                  2.405000       0.000079  

+1     - 1     - 1     +1                  2.757000       0.00009 7 

- 1     + 1     - 1     - 1                  2.50800 0       0.000061  

+1     +1     - 1     - 1                  2.968000       0.000076  

- 1     - 1     +1     - 1                  3.388333       0.000 120  

+1     - 1     +1     - 1                  2.996000       0.0 00112  

- 1     +1     +1     +1                  3.5 67667       0.000124  

+1     +1     +1     +1                  3.067667       0.000104  

- 1     +0     +0     +0                  3.069333       0 .000100  

+1     +0     +0     +0                  3.049333       0.000100  

+0     - 1     +0     +0                  2.688000       0.000097  

+0     +1     +0     +0                  2.881000       0.000093  

+0     +0     - 1     +0                  2.416667       0.000072  

+0     +0     +1     +0                  2.952000       0.000 112  

+0     +0     +0     - 1                  2.695000       0.000093  

+0     +0     +0     +1                  3.115333       0.000082  

+0     +0     +0     +0                  2.825000        0.000093  

 

ɺʓʏʀʉʃɽʅʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʂʆʍʈɽʅɸ  =  7.687503E- 02 

ɼʀʉʇɽʈʉʀʗ ɺʆʉʇʈʆʀɿɺʆɼʀʄʆʉʊʀ =  9.513714E- 05 

ʕʂʉʇɽʈʀʄɽʅʊ  ɺʆʉʇʈʆʀɿɺʆɼʀʄ !!! 

 

Y = +   2.825       -    0.010 X1    +   0.097 X2    +   0.268 X3    +  

+   0.210 X4    +   0.234 X1X1  +   0. 000 X1X2  -    0.213 X1X3  -  

-    0.027 X1X4  -    0.041 X2X2  -    0.218 X2X 3  +   0.030 X2X4  -  

-    0.141 X3X3  -    0.026 X3X4  +   0.080 X4X4 
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2-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
 

 

ʇʈɽɼʉʂɸɿɸʅʀɽ : 

 

YP( 1 ) =     2.404961           Y( 1 ) =     2.405000  

YP( 2 ) =     2.757061           Y( 2 ) =     2.7570 00 

YP( 3 ) =     2.508045           Y( 3 ) =      2.508000  

YP( 4 ) =     2.967977           Y( 4 ) =     2.968000  

YP( 5 ) =     3.388294           Y( 5 ) =     3.388333  

YP( 6 ) =     2.996061           Y( 6 ) =     2.996000  

YP( 7 ) =     3.567711           Y( 7 ) =     3.567667  

YP( 8 ) =     3.067644            Y( 8 ) =     3.067667  

YP( 9 )  =     3.069314           Y( 9 ) =     3.069333  

YP( 10 ) =     3.049248          Y( 10 ) =     3.049333  

YP( 11 ) =     2.687949          Y( 11 ) =     2.688000  

YP( 12 ) =     2.880950          Y( 12 ) =     2.881000  

YP( 13 ) =     2.416616          Y( 13 )  =     2.416667  

YP( 14 ) =     2.951950          Y( 14 ) =     2.952000  

YP( 15 ) =     2.694949          Y( 15 ) =     2.695000  

YP( 16 ) =     3.115282          Y( 16 ) =     3.115333  

YP( 17 ) =     2.82530 3          Y( 17 ) =     2.825000  

 

ɼʀʉʇɽʈʉʀʗ ɸɼɽʂɺɸʊʅʆʉʊʀ  = 4.348078 E- 08 

ɺʓʏʀʉʃɽʅʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʌʀʐɽʈɸ  =  1.371098E- 03 

ʊɸɹʃʀʏʅʆɽ ɿʅɸʏɽʅʀɽ ʂʈʀʊɽʈʀʗ ʌʀʐɽʈɸ  FT( 3 , 34 ) = 2.88 

ʄʆɼɽʃʔ  ɸɼɽʂɺɸʊʅɸ !!! 

 

ʂʆʅɽʎ  !!!  
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3-ʠʣʦʚʘ 
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3-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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3-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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3-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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4-ʠʣʦʚʘ 
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4-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ  
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4-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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4-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ  
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4-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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4-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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5-ʠʣʦʚʘ  
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6-ʠʣʦʚʘ 
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7-ʠʣʦʚʘ 
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7-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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8-ʠʣʦʚʘ 
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8-ʠʣʦʚʘʥʠʥʛ ʜʘʚʦʤʠ 
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9-ʠʣʦʚʘ  

 

 

 

 

10-ʠʣʦʚʘ 
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