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ʂʀʈʀʐ (ʌʘʣʩʘʬʘ ʜʦʢʪʦʨʠ (PhD) ʜʠʩʩʝʨʪʘʮʠʷʩʠ ʘʥʥʦʪʘʮʠʷʩʠ) 

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʠʷʪʠ. ɾʘ״ʦʥʜʘ ʷʥʛʠ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ץ˄ʣʣʘʰ ʦʨץʘʣʠ ʭʦʤ ʠʧʘʢ ʚʘ ʫʥʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʤʘ״ʩʫʣʦʪʣʘʨʥʠ 

ʠʰʣʘʙ ʯʠץʘʨʠʰʜʘ, ʫʣʘʨʥʠʥʛ ʩʠʬʘʪʠʥʠ ʦʰʠʨʠʰʛʘ ʢʘʪʪʘ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʣʤʦץʜʘ. 

ʗʧʦʥʠʷ, ʍʠʪʦʡ, ɹʨʘʟʠʣʠʷ, ׳ʠʥʜʠʩʪʦʥ, ɾʘʥʫʙʠʡ ʂʦʨʝʷʜʘ ʭʦʤ ʠʧʘʢ ʠʰʣʘʙ 

ʯʠץʘʨʠʰ ʚʘ ץʘʡʪʘ ʠʰʣʘʰʜʘ ʤʘʲʣʫʤ ʶʪʫץʣʘʨʛʘ ʵʨʠʰʠʣʛʘʥ. ʇʠʣʣʘ ʯʫʚʠʰ ʚʘ ʭʦʤ 

ʠʧʘʢ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰ ״ʘʤʜʘ ʤʘ״ʩʫʣʦʪʣʘʨʥʠʥʛ 

ʨʘץʦʙʘʪʙʘʨʜʦʰʣʠʛʠʥʠ ʪʘʲʤʠʥʣʦʚʯʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʛʘ 

 ʦʪʣʘʨʜʘ ʪʘʙʠʠʡ ʧʘʭʪʘʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʣʘʨʠʥʠץʠץʘʨʘʪʠʣʛʘʥ ʪʘʜץ

 ʸʧʠʰʠʰʠ ץʘʪʪʠץ ʘʪʛʘ״ʣʣʘʥʠʣʠʰʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʞʘʨʘʸʥʠʜʘ ʠʧʣʘʨʥʠ ʞʘʨʦ˄ץ

ʪʫʬʘʡʣʠ ʠʥʩʦʥ ʩʘʣʦʤʘʪʣʠʛʠʛʘ ʥʦץʫʣʘʡʣʠʢʣʘʨ ʦʣʠʙ ʢʝʣʠʰʠ ʢʘʙʠ ʤʫʘʤʤʦʣʘʨʥʠ 

ʝʯʠʰ ʘʣʦ״ʠʜʘ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ ʙ˄ʣʤʦץʜʘ. ʐʫʥʠʥʛ ʫʯʫʥ ״ʘʤ, ʠʧʘʢ ʪʠʙʙʠʸʪ 

ʜʦʢʘʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʥʠ ʚʘ ʫʩʫʣʣʘʨʠʥʠ, ʫʥʠʥʛ ʷʥʛʠ 

ʘʩʩʦʨʪʠʤʝʥʪʣʘʨʠʥʠ ʷʨʘʪʠʰ ʤʫ״ʠʤ ʚʘʟʠʬʘʣʘʨʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ ץʦʣʤʦץʜʘ.  

ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘ ʠʧʘʢ ʭʦʤʘʰʸʩʠʥʠ ʯʫץʫʨ ץʘʡʪʘ ʠʰʣʘʰ ʘʩʦʩʠʜʘ ʶץʦʨʠ 

 ,ʘʨʠʰʥʠ ʞʘʜʘʣ ʨʠʚʦʞʣʘʥʪʠʨʠʰץʩʫʣʦʪ ʠʰʣʘʙ ʯʠ״ʠʡʤʘʪʣʠ ʪʘʡʸʨ ʤʘץ ʰʠʤʯʘ˄ץ

ʠʯʢʠ ʚʘ ʪʘʰץʠ ʙʦʟʦʨʜʘ ʠʧʘʢʯʠʣʠʢ ʩʘʥʦʘʪʠʥʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ץʠʣʠʰ ʦʨץʘʣʠ ʠʧʘʢ 

ʤʘ״ʩʫʣʦʪʣʘʨʠ ʨʘץʦʙʘʪʙʘʨʜʦʰʣʠʛʠʥʠ ʪʘʲʤʠʥʣʘʰʛʘ ʘʣʦ״ʠʜʘ ʵʲʪʠʙʦʨ 

  .ʜʘץʘʨʘʪʠʣʤʦץ

2017-2021 ʡʠʣʣʘʨʜʘ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ 

ʙ˄ʡʠʯʘ ñ׳ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠʜʘ, ʞʫʤʣʘʜʘʥ é ʤʘ״ʘʣʣʠʡ ʭʦʤʘʰʸʣʘʨʜʘʥ 

ʨʘץʦʙʘʪʙʘʨʜʦʰ ʤʘ״ʩʫʣʦʪʣʘʨʥʠ ʷʥʛʠ ʪʫʨʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰʜʘ ʪʝʭʥʠʢʘ-

ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʵʥʛ ʤʫ״ʠʤ ʚʘʟʠʬʘʣʘʨʜʘʥ ʙʠʨʠ ʜʝʙ ʙʝʣʛʠʣʘʙ 

 ,ʠʣʠʰʜʘץ ʘʣ״ ʡʠʣʛʘʥò1 ʚʘʟʠʬʘʩʠ ʙʝʣʛʠʣʘʙ ʙʝʨʠʣʜʠ. ʋʰʙʫ ʚʘʟʠʬʘʣʘʨʥʠ˄ץ

ʞʫʤʣʘʜʘʥ ʠʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʫʯʫʥ ʭʦʤ ʘʰʸ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʠʰʣʘʙ 

ʯʠץʠʰ ʚʘ ʠʰʣʘʙ ʯʠץʘʨʠʰʛʘ ʞʦʨʠʡ ʵʪʠʰ ʤʫ״ʠʤ ˄ʨʠʥ ʪʫʪʘʜʠ.  

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ ñʊ˄ץʠʤʘʯʠʣʠʢ ʚʘ ʪʠʢʫʚ-

ʪʨʠʢʦʪʘʞ ʩʘʥʦʘʪʠʥʠ ץ˄ʣʣʘʙ-ץʫʚʚʘʪʣʘʰʛʘ ʜʦʠʨ ʢʝʯʠʢʪʠʨʠʙ ʙ˄ʣʤʘʡʜʠʛʘʥ ʯʦʨʘ-

ʪʘʜʙʠʨʣʘʨ ʪ˄סʨʠʩʠʜʘò 2020 ʡʠʣ 5 ʤʘʡʜʘʛʠ ʇʌ-5989-ʩʦʥʣʠ ʌʘʨʤʦʥʠ, 

ñʈʝʩʧʫʙʣʠʢʘʜʘ ʧʠʣʣʘʯʠʣʠʢ ʪʘʨʤʦסʠʥʠ ʞʘʜʘʣ ʨʠʚʦʞʣʘʥʪʠʨʠʰʥʠ ץ˄ʣʣʘʙ-

 ʨʠʩʠʜʘ 2018 ʡʠʣ 4 ʜʝʢʘʙʨʜʘʛʠס˄ʰʠʤʯʘ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨò ʪ˄ץ ʫʚʚʘʪʣʘʰʛʘ ʜʦʠʨץ

ʇ4047-פ-ʩʦʥʣʠ, ñʇʠʣʣʘʯʠʣʠʢ ʪʘʨʤʦסʠʜʘ ʠʧʘʢ ץʫʨʪʠ ʦʟʫץʘ ʙʘʟʘʩʠʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ ץ˄ʰʠʤʯʘ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨ ʪ˄סʨʠʩʠʜʘò 2020 ʡʠʣ  

17 ʷʥʚʘʨʜʘʛʠ ʇ4567-פ-ʩʦʥ ʩʦʥʣʠ ץʘʨʦʨʣʘʨʠ ״ʘʤʜʘ ʤʘʟʢʫʨ ʬʘʦʣʠʷʪʛʘ ʪʝʛʠʰʣʠ 

ʙʦʰץʘ ʤʝʲʸʨʠʡ-״ʫץʫץʠʡ ״ʫʞʞʘʪʣʘʨʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ʚʘʟʠʬʘʣʘʨʥʠ ʘʤʘʣʛʘ 

ʦʰʠʨʠʰʛʘ ʫʰʙʫ ʜʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ʤʫʘʡʷʥ ʜʘʨʘʞʘʜʘ ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʨʠʚʦʞʣʘʥʠʰʠ-

ʥʠʥʛ ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʙʦסʣʠץʣʠʛʠ. ʄʘʟʢʫʨ ʪʘʜץʠץʦʪ ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ 

ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ II. ñʕʥʝʨʛʝʪʠʢʘ, ʵʥʝʨʛʠʷ ʚʘ ʨʝʩʫʨʩ-

ʪʝʞʘʤʢʦʨʣʠʢò  ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʠ ʜʦʠʨʘʩʠʜʘ ʙʘʞʘʨʠʣʛʘʥ. 

 ʄʫʘʤʤʦʥʠʥʛ ˄ʨʛʘʥʠʣʛʘʥʣʠʢ ʜʘʨʘʞʘʩʠ. ׳ʦʟʠʨʛʠ ʚʘץʪʜʘ ʧʠʣʣʘʥʠ ʯʫʚʠʙ, 

ʩʠʬʘʪʣʠ ʭʦʤ ʠʧʘʢ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ, ʪʘʡʸʨ 

                                                 
1 ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ ñɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ ״ʘʨʘʢʘʪʣʘʨ 
ʩʪʨʘʪʝʛʠʷʩʠ ʪ˄סʨʠʩʠʜʘò 2017 ʡʠʣ 7 ʬʝʚʨʘʣʜʘʛʠ ʇʌ-4947-ʩʦʥ ʌʘʨʤʦʥʠ 
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ʠʧʘʢ ʤʘ״ʩʫʣʦʪʣʘʨʠʥʠ ʷʨʘʪʠʰʜʘ ʶץʦʨʠ ʪʘʣʘʙ ʚʘ ʭʘʨʠʜʦʨʛʠʨ ʙ˄ʣʛʘʥ ʷʥʛʠ 

ʘʩʩʦʨʪʠʤʝʥʪʣʘʨʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʤʘʩʘʣʘʣʘʨʠ ʙ˄ʡʠʯʘ ʙʠʨ ץʘʪʦʨ ʦʣʠʤʣʘʨ: 

K.D.Rajat, N.Manesh, Y.Zhiyong, L.Min, N.Hazarika, M.Arumugam,  G.Mentges, 

C.Minano, S.Gunze, J.Mo, S.Pan, H.Harada ʚʘ ʙʦʰץʘʣʘʨ ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ 

ʙʦʨʛʘʥʣʘʨ.  

 ʕʰʠʣʛʘʥ, ʢʦʤʙʠʥʘʮʠʷʣʘʥʛʘʥ ʚʘ ʙʦʰץʘ ʭʫʩʫʩʠʷʪʣʘʨʠ ʷʭʰʠʣʘʥʛʘʥ ʠʧʣʘʨ 

ʦʣʠʰ ʫʯʫʥ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʭʦʤ ʘʰʸ ʪʫʟʠʣʠʰʠʥʠ ʪʘʜץʠץ ץʠʣʠʰ, ʫʣʘʨʜʘʥ ʘʨʘʣʘʰ 

ʪʦʣʘʣʠ ʠʧʣʘʨ ʦʣʠʰ, ʟʘʤʦʥʘʚʠʡ ʜʘʩʪʛʦ״ʣʘʨʜʘ ʠʧ ʪʘʡʸʨʣʘʰ ʞʘʨʘʸʥʠʥʠ ʪʘʰʢʠʣ 

ʵʪʠʰ ʫʯʫʥ ʥʘʟʘʨʠʡ ʚʘ ʘʤʘʣʠʡ ʘʩʦʩʥʠ ʷʨʘʪʠʰ ʙ˄ʡʠʯʘ: ʋʩʝʥʢʦ ɺ.ɸ., ʂʫʢʠʥ ɻ.ʂ., 

ʈʫʙʠʥʦʚ ʕ.ɹ., ɹʫʨʥʘʰʝʚ ʈ.ɿ., ɸʣʠʤʦʚʘ ʍ.ɸ., ʍʘʠʤʦʚʘ ʈ.ʄ., ʅʠʷʟʘʣʠʝʚ ʄ., 

ʇʦʟʜʥʷʢʦʚ ɻ.ʉ., ɿʳʢʦʚʘ ʌ.ɺ.,    ɹʫʨʥʘʰʝʚ ʀ.ɿ., ʍʫʜʦʡʙʝʨʜʠʝʚʘ ɼ.ɹ., ʉʪʨʫʥʥʠʢʦʚ 

ɺ.ɸ., ʋʤʘʨʦʚ ʐ.ʈ., ʅʘʩʨʠʣʣʘʝʚ ʋ.ʅ, ʗʢʫʙʦʚ ɸ.ɹ., ʊʦʞʠʝʚ ʕ.ʍ., ʀʢʨʘʤʦʚ ɿ.ʀ., 

ɸʭʫʥʙʘʙʘʝʚ ʆ.ɸ., ɻʫʣʘʤʦʚ ɸ.ʕ., ʅʘʙʠʞʦʥʦʚʘ ʅ.ʅ., ɸʨʠʧʜʞʘʥʦʚʘ ɼ.ʋ. ʢʘʙʠ ʙʠʨ 

 ʘ ʠʣʤʠʥʠʥʛ ʨʠʚʦʞʠʛʘ״ʦʪʣʘʨ ʦʣʠʙ ʙʦʨʛʘʥʣʘʨ ʚʘ ʙʫ ʩʦץʠץʘʪʦʨ ʦʣʠʤʣʘʨ ʪʘʜץ

ʤʫʥʦʩʠʙ ״ʠʩʩʘ ץ˄ʰʛʘʥʣʘʨ. 

 ʃʝʢʠʥ, ״ʦʟʠʨʛʘʯʘ ʤʘʲʣʫʤ ʙ˄ʣʛʘʥ ʠʟʣʘʥʠʰʣʘʨʜʘ ʪʘʙʠʠʡ ʠʧʘʢʜʘʥ ʪʠʙʙʠʸʪ 

ʜʦʢʘʩʠ, ʙʦסʣʦʚʯʠ ʤʘʪʝʨʠʘʣʣʘʨ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʥʠ ʥʘʟʘʨʠʡ 

ʘʩʦʩʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʚʘ ʫʥʜʘʥ ʪʠʙʙʠʸʪʜʘ ʬʦʡʜʘʣʘʥʠʰ ʫʩʫʣʣʘʨʠ ʢʘʙʠ 

ʤʘʩʘʣʘʣʘʨ ʝʪʘʨʣʠ ʜʘʨʘʞʘʜʘ ʦʣʠʙ ʙʦʨʠʣʤʘʛʘʥ.  

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʠʩʩʝʨʪʘʮʠʷ ʙʘʞʘʨʠʣʛʘʥ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ 

ʤʫʘʩʩʘʩʘʩʠʥʠʥʛ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʙʠʣʘʥ ʙʦסʣʠץʣʠʛʠ. ɼʠʩʩʝʨʪʘʮʠʷ 

ʪʘʜץʠץʦʪʠ ʊʦʰʢʝʥʪ ʪ˄ץʠʤʘʯʠʣʠʢ ʚʘ ʝʥʛʠʣ ʩʘʥʦʘʪ ʠʥʩʪʠʪʫʪʠ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ 

ʠʰʣʘʨʠ ʨʝʞʘʩʠʥʠʥʛ ʀʊɼ-4-18 ñʀʧʘʢʥʠʥʛ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʩʠ ʘʩʦʩʠʜʘ ʬʦʡʜʘʣʠ 

ʭʫʩʫʩʠʷʪʣʠ ʤʘ״ʩʫʣʦʪʣʘʨ ʚʘ ʧʦʣʠʢʦʤʧʦʥʝʥʪʣʠ ʠʧʣʘʨʥʠ ʦʣʠʰʥʠʥʛ ʷʥʛʠ ʫʩʫʣʣʘʨʠ 

ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰò (2012-2014), ɸ-3-5 ñʀʧʘʢʥʠʥʛ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʩʠ ʘʩʦʩʠʜʘ ʤʘ״ʩʫʣʦʪʣʘʨʥʠʥʛ ʨʘץʦʙʘʪʙʘʨʜʦʰ ʷʥʛʠ ʪʫʨʣʘʨʠʥʠ 

ʠʰʣʘʙ ʯʠץʘʨʠʰ ʫʩʫʣʣʘʨʠ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʥʠ ʷʨʘʪʠʰò (2015-2017), ʌ-ɸ-2018-

026 ñʊʘʙʠʠʡ ʠʧʘʢʥʠ ʚʘ ʫʥʠʥʛ ʥʘʥʦʙ˄ʣʘʢʯʘʣʘʨʠʥʠ ץ˄ʣʣʘʙ, ʪʠʙʙʠʸʪʜʘ ʚʘ ʤʘʠʰʠʡ 

ʵ״ʪʠʸʞʣʘʨʜʘ ʬʦʡʜʘʣʘʥʠʣʘʜʠʛʘʥ ʤʘ״ʩʫʣʦʪʣʘʨʥʠ ʷʥʛʠ ʪʫʨʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ 

ʫʩʫʣʣʘʨʠ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʥʠ ʷʨʘʪʠʰò (2018-2020) ʤʘʚʟʫʩʠʜʘʛʠ ʣʦʡʠ״ʘʣʘʨʠ 

ʜʦʠʨʘʩʠʜʘ ʙʘʞʘʨʠʣʛʘʥ.  

ʊʘʜץʠץʦʪʥʠʥʛ ʤʘץʩʘʜʠ ʪʘʙʠʠʡ ʠʧʘʢʜʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʫʯʫʥ ʭʦʤʘʰʸ 

ʪʘʡʸʨʣʘʰ, ʜʦʢʘ ʘʩʩʦʨʪʠʤʝʥʪʠ ʥʘʤʫʥʘʣʘʨʠʥʠ ʦʣʠʰ ʚʘ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʪʘʜץʠץ 

  .ʠʣʠʰʜʘʥ ʠʙʦʨʘʪץ

ʊʘʜץʠץʦʪʥʠʥʛ ʚʘʟʠʬʘʣʘʨʠ: 

ʠʧʘʢ ʜʦʢʘʩʠʥʠ ʦʣʠʰ ʫʯʫʥ ʭʦʤʘʰʸ ʪʘʡʸʨʣʘʰ, ʠʧʣʘʨ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʪʘʜץʠץ 

ʵʪʠʰ; 

ʪʫʨʣʠ ʯʠʟʠץʣʠ ʟʠʯʣʠʢʜʘʛʠ ʵʰʠʣʛʘʥ ʠʧʣʘʨ ʭʦʩʩʘʣʘʨʠʥʠ ˄ʨʛʘʥʠʰ; 

ʠʧʘʢʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʪʠʙʙʠʸʪʜʘ ʢʫʡʛʘʥ ʞʘʨʦ״ʘʪʣʘʨʥʠ ʙʦסʣʘʰ ʫʯʫʥ 

ʤ˄ʣʞʘʣʣʘʥʛʘʥ, ʪʫʨʣʠ ʶʟʘ ʟʠʯʣʠʢʣʘʨʠʜʘʛʠ ʵʥʠ ʙ˄ʡʠʯʘ ˄ʣʯʘʤʠ ״ʘʨ ʭʠʣ ʙ˄ʣʛʘʥ 

ʶץʦʨʠ ʩʠʬʘʪʣʠ ʠʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ״ʘʤʜʘ ʫʣʘʨʥʠʥʛ 

ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʪʘʜץʠץ ʵʪʠʰ; 

ʠʧʘʢ ʜʦʢʘʣʘʨʠʥʠ ʪʠʙʙʠʸʪʜʘ ץ˄ʣʣʘʰ ʤʫʤʢʠʥʣʠʛʠʥʠ ˄ʨʥʘʪʠʣʛʘʥ ʪʘʨʪʠʙʜʘ 

ʩʠʥʦʚʣʘʨʜʘʥ ˄ʪʢʘʟʠʰ; 
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ʠʧʘʢʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʠʰʣʘʙ ʯʠץʘʨʠʰʛʘ ʪʘʚʩʠʷ ʵʪʠʣʛʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ 

ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʚʘ ʛʠʛʠʝʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʪʘʜץʠץ ʵʪʠʰ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʦʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘ ʙʠʨʠʥʯʠ ʚʘ ʠʢʢʠʥʯʠ ʤʘʚʩʫʤʜʘ 

ʤʘ״ʘʣʣʠʡ ʰʘʨʦʠʪʜʘ ʙʦץʠʣʛʘʥ ʍʠʪʦʡ ʠʧʘʢ ץʫʨʪʠ ʜʫʨʘʛʘʡ ʧʠʣʣʘʣʘʨʠ, ʫʣʘʨʜʘʥ 

ʯʫʚʠʣʛʘʥ 2,33; 3,23 ʚʘ 4,65 ʪʝʢʩʣʠ ʭʦʤ ʠʧʘʢʜʘʥ ʠʰʣʘʙ ʯʠץʘʨʠʣʛʘʥ ʪʠʙʙʠʸʪ 

ʜʦʢʘʣʘʨʠ ʦʣʠʥʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʧʨʝʜʤʝʪʠ ʠʧʘʢʜʘʥ ʷʥʛʠ ʘʩʩʦʨʪʠʤʝʥʪ - ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʫʯʫʥ 

ʭʦʤʘʰʸ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ״ʘʤʜʘ ʙʫ ʞʘʨʘʸʥʜʘʛʠ ʫʩʣʫʙ ʚʘ ʚʦʩʠʪʘʣʘʨ 

   .ʠʩʦʙʣʘʥʘʜʠ״

ʊʘʜץʠץʦʪʥʠʥʛ ʫʩʫʣʣʘʨʠ. ʊʘʜץʠץʦʪ ʞʘʨʘʸʥʠʜʘ ʠʧʣʘʨ ʤʝʭʘʥʠʢʘʩʠ, 

ʪʘʞʨʠʙʘ ʘʥʘʣʠʟʠ ʚʘ ʤʘʪʝʤʘʪʠʢ ʩʪʘʪʠʩʪʠʢʘ, ʢʦʤʧʴʶʪʝʨ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʠʜʘʥ, 

ʭʦʤ ʠʧʘʢʥʠʥʛ ʩʠʬʘʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʘʥʠץʣʘʰʥʠʥʛ ʩʪʘʥʜʘʨʪ ʚʘ ʥʦʩʪʘʥʜʘʨʪ 

ʫʩʣʫʙʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʛʘʥ.  

ʊʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ʶץʦʨʠ ʩʠʬʘʪʣʠ ñ3ɸò ʩʠʥʬʠʛʘ ʤʦʩ ʭʦʤ ʠʧʘʢ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʫʯʫʥ ʯʠʟʠץʣʠ 

ʟʠʯʣʠʢʣʘʨʠʥʠ ʥʘʟʦʨʘʪ ץʠʣʠʰ ʘʩʦʩʠʜʘ ʧʠʣʣʘʣʘʨʥʠ ʯʫʚʠʰʥʠʥʛ ʪʝʭʥʦʣʦʛʠʢ 

ʧʘʨʘʤʝʪʨʣʘʨʠ ʘʩʦʩʣʘʥʛʘʥ; 

ʪʘʙʠʠʡ ʠʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʫʯʫʥ ʪʫʨʣʠ ʶʟʘ 

ʟʠʯʣʠʢʣʘʨʠʜʘʛʠ ʚʘ ɻʥʠʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ʭʦʤʘʰʸ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ 

ʷʨʘʪʠʣʛʘʥ; 

ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʫʯʫʥ ʭʦʤ ʠʧʘʢʢʘ ʙʫʨʘʤ ʙʝʨʠʙ ʵʰʠʰ 

ʘʩʦʩʠʜʘ ʠʧʘʢ ʠʧʣʘʨʠʥʠ ʪʘʡʸʨʣʘʰ ʫʩʫʣʠ ʷʨʘʪʠʣʛʘʥ; 

ʵʰʠʣʛʘʥ ʚʘ ʡʠʛʠʨʠʣʛʘʥ ʠʧʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʪʘʜץʠץʦʪʠ 

ʘʩʦʩʠʜʘ ʪʘʙʠʠʡ ʠʧʘʢʜʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʥʘʤʫʥʘʣʘʨʠ ʠʰʣʘʙ ʯʠץʘʨʠʣʛʘʥ.  

ʊʘʜץʠץʦʪʥʠʥʛ ʘʤʘʣʠʡ ʥʘʪʠʞʘʣʘʨʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ʪʘʙʠʠʡ ʠʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ ʦʣʠʰ ʫʯʫʥ ʭʦʤʘʰʸ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ 

ʷʨʘʪʠʣʛʘʥ, ʠʰʣʘʙ ʯʠץʘʨʠʰʛʘ ʞʦʨʠʡ ʵʪʠʣʛʘʥ; 

ʷʥʛʠ ʘʩʩʦʨʪʠʤʝʥʪ ʠʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʥʘʤʫʥʘʣʘʨʠ ʦʣʠʥʛʘʥ ʚʘ ʫʣʘʨʥʠʥʛ 

ʬʠʟʠʢ-ʤʝʭʘʥʠʢ, ʪʝʭʥʦʣʦʛʠʢ, ʵʢʩʧʣʫʘʪʘʮʠʦʥ ʭʫʩʫʩʠʷʪʣʘʨʠ ʘʥʠץʣʘʥʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠ. ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ 

ʠʰʦʥʯʣʠʣʠʛʠ, ʵʥʛ ʘʚʚʘʣʦ, ʢʘʪʪʘ ״ʘʞʤʜʘʛʠ ʪʘʞʨʠʙʘ ʤʘʪʝʨʠʘʣʣʘʨʠʥʠʥʛ 

ʩʪʘʪʠʩʪʠʢʘʩʠ, ʥʘʟʘʨʠʡ ʚʘ ʘʤʘʣʠʡ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠʥʠ ʩʦʣʠʰʪʠʨʠʰ, 

ʙʘ״ʦʣʘʰ ʤʝʟʦʥʣʘʨʠʛʘ ʢ˄ʨʘ ʫʣʘʨʥʠʥʛ ʤʦʩ ʢʝʣʠʰʠ, ʩʠʥʦʚ ʥʘʪʠʞʘʣʘʨʠʥʠ 95% 

ʘʥʠץʣʠʢʢʘ ʤʦʩ ʢʝʣʠʰʠ ʙʠʣʘʥ ʘʩʦʩʣʘʥʘʜʠ.  

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ. ʊʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʘ״ʘʤʠʷʪʠ ʙʠʨʠʥʯʠ ʚʘ ʠʢʢʠʥʯʠ ʤʘʚʩʫʤʜʘ ʙʦץʠʣʛʘʥ 

ʤʘ״ʘʣʣʠʡ ʰʘʨʦʠʪʜʘ ʝʪʠʰʪʠʨʠʣʛʘʥ ʍʠʪʦʡ  ʠʧʘʢ ץʫʨʪʠ ʜʫʨʘʛʘʡ ʧʠʣʣʘʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʙ, ʯʫʚʠʰ ʜʘʩʪʛʦ״ʠʜʘ ʠʣʛʠʯ ʪʘʛʠʜʘʛʠ ʧʠʣʣʘʣʘʨ ʩʦʥʠʥʠ ʚʘ ʫʣʘʨʥʠʥʛ 

ʯʠʟʠץʣʠ ʟʠʯʣʠʢʣʘʨʠʥʠ ʥʘʟʦʨʘʪ ץʠʣʠʰ ʘʩʦʩʠʜʘ ʶץʦʨʠ ʩʠʬʘʪʣʠ 3ɸ ʩʠʥʬʠʛʘ ʤʦʩ 

ʭʦʤ ʠʧʘʢ ʠʰʣʘʙ ʯʠץʘʨʠʰ ״ʘʤʜʘ ʪʘʙʠʠʡ ʠʧʘʢʜʘʥ ʵʰʠʣʛʘʥ ʠʧʣʘʨʠʥʠ ʠʰʣʘʙ 

ʯʠץʘʨʠʰʥʠ ʠʣʤʠʡ ʘʩʦʩʣʘʥʛʘʥ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʷʨʘʪʠʣʛʘʥʣʠʛʠ ʙʠʣʘʥ ʠʟʦ״ʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪʣʘʨʥʠʥʛ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʫʯʫʥ 

ʪʘʙʠʠʡ ʠʧʘʢʜʘʥ ʵʰʠʣʛʘʥ ʠʧʣʘʨʥʠ ʦʣʠʰ ʫʩʫʣʣʘʨʠ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ, ʫʣʘʨʥʠ ʞʦʨʠʡ ʵʪʠʰ ʥʘʪʠʞʘʩʠʜʘ ʶץʦʨʠ ʩʠʬʘʪʣʠ ʭʦʤ ʠʧʘʢ 
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ʦʣʠʙ ʫʣʘʨʥʠ ʙʠʨ ʥʝʯʪʘʩʠʥʠ ץ˄ʰʠʙ ʙʫʨʘʤ ʙʝʨʠʰ ʦʨץʘʣʠ ʨʘץʦʙʘʪʙʘʨʜʦʰ ʪʘʡʸʨ 

ʠʧʘʢ ʜʦʢʘʣʘʨʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʚʘ ʠʧʘʢ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʘʩʩʦʨʪʠʤʝʥʪʠʥʠ 

ʢʝʥʛʘʡʪʠʨʠʰʜʘʥ ʠʙʦʨʘʪ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʞʦʨʠʡ ץʠʣʠʥʠʰʠ. ʀʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʫʯʫʥ 

ʭʦʤʘʰʸ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ ʠʣʤʠʡ 

ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ: 

ʪʘʙʠʠʡ ʠʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʫʯʫʥ ʭʦʤ ʠʧʘʢʢʘ ʙʫʨʘʤ ʙʝʨʠʙ ʵʰʠʣʛʘʥ ʠʧʘʢ 

ʠʧʠʥʠ ʦʣʠʰ ʫʩʫʣʠ ʙ˄ʡʠʯʘ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʀʥʪʝʣʣʝʢʪʫʘʣ ʤʫʣʢ 

ʘʛʝʥʪʣʠʛʠʥʠʥʛ ʠʭʪʠʨʦ ʫʯʫʥ ʧʘʪʝʥʪʠ ʦʣʠʥʛʘʥ (ñʊʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ ʠʰʣʘʙ 

ʯʠץʘʨʠʰ ʫʯʫʥ ʵʰʠʣʛʘʥ ʠʧʘʢ ʠʧʣʘʨʠʥʠ ʪʘʡʸʨʣʘʰ ʫʩʫʣʠò, ˉIAP05480-  2017 ʡ.). 

ʅʘʪʠʞʘʜʘ, ʪʘʙʠʠʡ ʠʧʘʢʜʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʦʣʠʰ ʫʯʫʥ ʭʦʤʘʰʸ ʪʘʡʸʨʣʘʰ 

ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʷʨʘʪʠʰ ʠʤʢʦʥʠ ʦʯʠʣʛʘʥ; 

ʪʘʙʠʠʡ ʠʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʫʯʫʥ ʭʦʤʘʰʸ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ 

ñɶʟʙʝʢʠʧʘʢʩʘʥʦʘʪò ʫʶʰʤʘʩʠ ʪʘʩʘʨʨʫʬʠʜʘʛʠ ʢʦʨʭʦʥʘʣʘʨʜʘ, ʭʫʩʫʩʘʥ, 

ñBUKHARA BRILLIANT SILKò פʂʜʘ, ñXORAZM IPAGIò ʄʏɾʜʘ, ñTURɸN 

SILKò ʄʏɾ ʢʦʨʭʦʥʘʣʘʨʠʜʘ ʞʦʨʠʡ ʵʪʠʣʛʘʥ (ñɶʟʙʝʢʠʧʘʢʩʘʥʦʘʪò ʫʶʰʤʘʩʠʥʠʥʛ 

2019 ʡʠʣ 1 ʘʚʛʫʩʪʜʘʛʠ 4-2/1605-ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʅʘʪʠʞʘʜʘ, ʭʘʣץʘʨʦ 

ʩʪʘʥʜʘʨʪ ʪʘʣʘʙʣʘʨʠʥʠʥʛ ñ3ɸò ʩʠʥʬʠʛʘ ʤʦʩ ʭʦʤ ʠʧʘʢ ʦʣʠʰ, ʷʥʛʠ ʪʝʭʥʦʣʦʛʠʷ ʚʘ 

ʫʩʫʣʜʘ ʠʰʣʘʙ ʯʠץʘʨʠʣʛʘʥ ʠʧʣʘʨ ʘʩʩʦʨʪʠʤʝʥʪʠʥʠ ץ˄ʣʣʘʰʜʘ ʠʰ ʫʥʫʤʜʦʨʣʠʛʠʥʠ 

10-15%ʛʘ ʦʰʠʨʠʰ ʠʤʢʦʥʠ ʷʨʘʪʠʣʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʧʨʦʙʘʮʠʷʩʠ. ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠ 4 ʪʘ 

ʭʘʣץʘʨʦ ʚʘ 6 ʪʘ ʨʝʩʧʫʙʣʠʢʘ ʤʠץʸʩʠʜʘʛʠ ʠʣʤʠʡ-ʪʝʭʥʠʢ ʚʘ ʠʣʤʠʡ-ʘʤʘʣʠʡ 

ʘʥʞʫʤʘʥʣʘʨʜʘ ʤʫ״ʦʢʘʤʘʜʘʥ ˄ʪʢʘʟʠʣʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʵʲʣʦʥ ץʠʣʠʥʛʘʥʣʠʛʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠ 

ʙ˄ʡʠʯʘ ʞʘʤʠ 50 ʪʘ ʠʣʤʠʡ ʠʰʣʘʨ ʯʦʧ ʵʪʠʣʛʘʥ, ʰʫʣʘʨʜʘʥ, ɶʟʙʝʢʠʩʪʦʥ 

ʈʝʩʧʫʙʣʠʢʘʩʠ ʆʣʠʡ ʘʪʪʝʩʪʘʮʠʷ ʢʦʤʠʩʩʠʷʩʠʥʠʥʛ ʜʦʢʪʦʨʣʠʢ (PhD) ʜʠʩʩʝʨʪʘʮʠʷʩʠ  

ʘʩʦʩʠʡ ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨʠʥʠ ʯʦʧ ʵʪʠʰ ʪʘʚʩʠʷ ʵʪʠʣʛʘʥ ʠʣʤʠʡ ʥʘʰʨʣʘʨʜʘ 14 ʪʘ 

ʤʘץʦʣʘ ʰʫʥʜʘʥ 2 ʪʘʩʠ ʭʦʨʠʞʜʘ ʥʘʰʨ ʵʪʠʣʛʘʥ, ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠʥʛ  

1 ʪʘ ʠʭʪʠʨʦʛʘ ʧʘʪʝʥʪʠ ʦʣʠʥʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʪʫʟʠʣʠʰʠ ʚʘ ״ʘʞʤʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʨʢʠʙʠ ʢʠʨʠʰ,  

4 ʪʘ ʙʦʙ, ʭʫʣʦʩʘ, ʬʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ ʨ˄ʡʭʘʪʠ ʚʘ ʠʣʦʚʘʣʘʨʜʘʥ ʠʙʦʨʘʪ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ״ʘʞʤʠ 115 ʙʝʪʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. 

ɼʀʉʉɽʈʊɸʎʀʗʅʀʅɻ ɸʉʆʉʀʁ ʄɸɿʄʋʅʀ 

ʂʠʨʠʰ ץʠʩʤʠʜʘ ʜʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʘʩʦʩʣʘʥʛʘʥ, 

ʤʘץʩʘʜʠ ʚʘ ʚʘʟʠʬʘʣʘʨʠ, ʪʘʜץʠץʦʪ ʦʙʲʝʢʪʠ ʚʘ ʧʨʝʜʤʝʪʠ ʠʬʦʜʘʣʘʥʛʘʥ, 

ʪʘʜץʠץʦʪʥʠʥʛ ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʜʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰʥʠʥʛ ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʦʩʣʠʛʠ ʢʝʣʪʠʨʠʣʛʘʥ, 

ʪʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ʚʘ ʘʤʘʣʠʡ ʥʘʪʠʞʘʣʘʨʠ ʙʘʸʥ ʵʪʠʣʛʘʥ, ʦʣʠʥʛʘʥ 

ʥʘʪʠʞʘʣʘʨʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠ ʘʩʦʩʣʘʥʛʘʥ, ʫʣʘʨʥʠʥʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ 

ʸʨʠʪʠʣʛʘʥ, ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠ ʘʤʘʣʠʸʪʛʘ ʞʦʨʠʡ ʵʪʠʣʠʰʠ, ʠʰʥʠ 

ʘʧʨʦʙʘʮʠʷʩʠ, ʯʦʧ ʵʪʠʣʛʘʥ ʠʰʣʘʨ, ʜʠʩʩʝʨʪʘʮʠʷ ʪʫʟʠʣʠʰʠ ʚʘ ״ʘʞʤʠ ʙ˄ʡʠʯʘ 

ʤʘʲʣʫʤʦʪʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. 
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ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʀʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʛʘ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʭʦʤʘʰʸ 

ʪʫʨʣʘʨʠ ʚʘ ʠʰʣʘʙ ʯʠץʘʨʠʰ ״ʦʣʘʪʠò ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʙʠʨʠʥʯʠ ʙʦʙʠʜʘ ʧʠʣʣʘ 

ʝʪʠʰʪʠʨʠʰ, ʭʦʤ ʠʧʘʢ ʠʰʣʘʙ ʯʠץʘʨʠʰ ״ʦʣʘʪʣʘʨʠ ʚʘ ʠʩʪʠץʙʦʣʣʘʨʠ, ʩʘʥʦʘʪʜʘ 

ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʵʰʠʣʛʘʥ ʠʧʣʘʨʥʠʥʛ ʪʫʨʣʘʨʠ, ʡʠʛʠʨʠʣʛʘʥ ʠʧʘʢ ʠʰʣʘʙ ʯʠץʘʨʠʰ, 

ʫʣʘʨʥʠʥʛ ʪʫʨʣʘʨʠ ʚʘ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ ʠʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ 

 ʘʤʜʘ ʭʦʤʘʰʸ ʪʫʨʣʘʨʠ ʙ˄ʡʠʯʘ ʤʘʚʞʫʜ ʘʜʘʙʠʸʪ ʤʘʲʣʫʤʦʪʣʘʨʠ ˄ʨʛʘʥʠʣʛʘʥ. ɹʫ״

ʡ˄ʥʘʣʠʰʜʘ ʪʫʨʣʠ ʭʠʣ ʠʣʤʠʡ ʠʰʣʘʨ ʦʣʠʙ ʙʦʨʠʣʛʘʥʣʠʛʠʛʘ ץʘʨʘʤʘʩʜʘʥ, ʪʘʙʠʠʡ 

ʠʧʘʢʜʘʥ ʪʠʙʙʠʸʪ ʠʧʘʢ ʜʦʢʘʩʠʥʠ ʷʥʛʠ ʘʩʩʦʨʪʠʤʝʥʪʣʘʨʠʥʠ ʷʨʘʪʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠ 

ʚʘ ʫʩʫʣʣʘʨʠʥʠ ʪʘʜץʠץ ʵʪʠʰ ʚʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʤʫʘʤʤʦʩʠ ˄ʟʠʥʠʥʛ 

ʜʦʣʟʘʨʙʣʠʛʠʥʠ ʩʘץʣʘʙ ץʦʣʤʦץʜʘ.  

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʀʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʫʯʫʥ ʠʰʣʘʪʠʣʘʜʠʛʘʥ ʭʦʤʘʰʸ 

ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʪʘʜץʠץʠò ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʠʢʢʠʥʯʠ ʙʦʙʠʜʘ ʤʘ״ʘʣʣʠʡ ʰʘʨʦʠʪʜʘ 

ʙʠʨʠʥʯʠ ʚʘ ʠʢʢʠʥʯʠ ʤʘʚʩʫʤʜʘ ʝʪʠʰʪʠʨʠʣʛʘʥ ʍʠʪʦʡ ʜʫʨʘʛʘʡʠ ʧʠʣʣʘʣʘʨʠʥʠʥʛ 

ʪʝʭʥʦʣʦʛʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ˄ʨʛʘʥʠʣʜʠ.  

ʇʠʣʣʘ ץʦʙʠסʠʥʠʥʛ ˄ʨʪʘʯʘ ץʘʣʠʥʣʠʛʠ ʤʘ״ʘʣʣʠʡ ʰʘʨʦʠʪʜʘ ʝʪʠʰʪʠʨʠʣʛʘʥ  

1-ʤʘʚʩʫʤ ʍʠʪʦʡ ʜʫʨʘʛʘʡʠ ʧʠʣʣʘʣʘʨʠ 0,91 mm, 2-ʤʘʚʩʫʤ ʍʠʪʦʡ ʜʫʨʘʛʘʡʠ 

ʧʠʣʣʘʣʘʨʠ 0,88 mm ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. ʀʧʘʢ ץʫʨʪʠ ʧʠʣʣʘ ˄ʨʘʰ ʜʘʚʨʠʜʘ ʧʠʣʣʘ 

ʛʦʨʠʟʦʥʪʘʣ ״ʦʣʘʪʜʘ ˄ʨʘʣʠʰʠʥʠ ʪʘʲʤʠʥʣʘʰ, ʧʠʣʣʘ ץʦʙʠסʠʥʠ ץʘʣʠʥʣʠʛʠʥʠ 

ʦʰʠʨʠʰ, ʫʥʠʥʛ ץʦʙʠסʠ ץʘʣʠʥʣʠʛʠʥʠ ץʠʩʤʣʘʨʠ ʙ˄ʡʠʯʘ ʙʠʨ ʪʝʢʠʩ ʙ˄ʣʠʰʠʥʠ 

ʪʘʲʤʠʥʣʘʡʜʠ, ʷʲʥʠ ʥʦʪʝʢʠʩʣʠʛʠ 1-ʤʘʚʩʫʤ ʍʠʪʦʡ ʜʫʨʘʛʘʡʠ ʧʠʣʣʘʣʘʨʠʜʘ 11,5 %, 

2-ʤʘʚʩʫʤ ʍʠʪʦʡ ʜʫʨʘʛʘʡʠ 7% ʢʘʤʘʡʛʘʥ. 

ʇʠʣʣʘʣʘʨ ץʦʙʠסʠʥʠʥʛ ץʘʣʠʥʣʠʛʠ ʫʥʠʥʛ ʪʫʨʣʠ ץʠʩʤʣʘʨʠʜʘ ״ʘʨ ʭʠʣ ʙ˄ʣʘʜʠ. 

1-ʨʘʩʤʜʘ ʪʘʜץʠץʦʪ ʦʣʠʙ ʙʦʨʠʣʘʸʪʛʘʥ ʟʦʪʣʘʨ ʙ˄ʡʠʯʘ ʧʠʣʣʘ ץʦʙʠסʠ ץʘʣʠʥʣʠʛʠʥʠʥʛ 

ʪʘץʩʠʤʣʘʥʠʰ ʛʠʩʪʦʛʨʘʤʤʘʩʠ ʢʝʣʪʠʨʠʣʛʘʥ. 

 

  

1-ʨʘʩʤ. ʇʠʣʣʘʣʘʨ ץʦʙʠסʠʥʠʥʛ ˄ʨʪʘʯʘ ץʘʣʠʥʣʠʛʠ (ʤʤ) ʙ˄ʡʠʯʘ 

 ʪʘץʩʠʤʣʘʥʠʰ ʛʠʩʪʦʛʨʘʤʤʘʩʠ 

0,82

0,84

0,86

0,88

0,90

0,92

0,94
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ʄʘ״ʘʣʣʠʡ ʰʘʨʦʠʪʜʘ ʙʠʨʠʥʯʠ ʚʘ ʠʢʢʠʥʯʠ ʤʘʚʩʫʤʜʘ ʝʪʠʰʪʠʨʠʣʛʘʥ ʍʠʪʦʡ 

ʜʫʨʘʛʘʡ ʧʠʣʣʘʣʘʨʠʥʠ ʋɿʅʀʐʇ ʪʠʟʠʤʠʜʘʛʠ  ʷʢʢʘ ʧʠʣʣʘ ʯʫʚʠʰ  ʜʘʩʪʛʦ״ʠʜʘ 

ʯʫʚʠʙ ʦʣʠʥʜʠ. ʇʠʣʣʘʣʘʨʥʠ ʯʫʚʠʰ ʫʯʫʥ  ʫʣʘʨʥʠ ʦʣʜʠʥ ץʘʡʥʘʸʪʛʘʥ ʩʫʚʜʘ 2-5 

ʜʘץʠץʘ ʜʘʚʦʤʠʜʘ, ʧʠʣʣʘʜʘʥ ״ʘʚʦ ʧʫʬʘʢʯʘʣʘʨʠ ʯʠץʠʰʠ ʪ˄ʭʪʘʛʫʥʯʘ ץʘʡʥʘʪʠʣʘʜʠ. 

ʉ˄ʥʛ 0,5-1 ʜʘץʠץʘ ʤʦʙʘʡʥʠʜʘ 60-70oʉ ״ʘʨʦʨʘʪʣʠ ʩʫʚʜʘ ʫʰʣʘʥʘʜʠ. ׳ʘʨʦʨʘʪʠ 60-

65oʉ ʙ˄ʣʛʘʥ ʩʫʚʜʘ ʧʠʣʣʘʣʘʨ ץ˄ʣʜʘ ʣʦʩʠʜʘʥ ʪʦʟʘʣʘʥʠʙ, ʷʢʢʘ ʠʧ ʫʯʠ ʪʦʧʠʣʘʜʠ ʚʘ 

ʯʫʚʠʰʛʘ ʫʟʘʪʠʣʘʜʠ. ʗʢʢʘ ʫʯʠ ʪʦʧʠʣʛʘʥ  ʧʠʣʣʘ ʯʫʚʠʰ ʪʦʟʠʛʘ ʩʦʣʠʥʠʙ, ʠʧ 

ʪʘʭʣʘʛʠʯ ʢ˄ʟʯʘʩʠʜʘʥ ˄ʪʢʘʟʠʣʠʙ ʯʘʨʭʛʘ ˄ʨʘʣʘʜʠ. ʊʘʭʣʘʛʠʯ ʧʠʣʘʥʢʘʩʠ ʯʘʨʭ 50 

ʤʘʨʪʘ ʘʡʣʘʥʛʘʥʜʘ 1 ʩʘʥʪʠʤʝʪʨʛʘ ʩʠʣʞʠʡʜʠ ʚʘ ˄ ʨʘʣʛʘʥ ʢʘʣʘʚʘʯʘʥʠʥʛ  ʫʟʫʥʣʠʛʠ 25 

ʤʝʪʨʛʘ ʪʝʥʛ ʙ˄ʣʘʜʠ. 

 ʦʣʜʘ ʧʠʣʣʘ״ ʘʨ ʠʢʢʘʣʘ ʤʘʚʩʫʤ ʧʠʣʣʘʣʘʨʠʥʠʥʛ 50 ʪʘʩʠʥʠ ʷʢʢʘ ʯʫʚʛʘʥ׳

ʠʧʠʥʠʥʛ ʫʤʫʤʠʡ ʫʟʫʥʣʠʛʠ (m), ʫʟʣʫʢʩʠʟ ʫʟʫʥʣʠʛʠ (m), ʧʠʣʣʘ ʠʧʠʥʠʥʛ ʤʠץʜʦʨʠ 

(gr), ʧʠʣʣʘ ʣʦʩʠ (gr), ץʘʟʥʦץ (gr), ʠʧʘʢʯʘʥʣʠʛʠ  (%) ʚʘ ״ʘʨ 25 ʤʝʪʨʜʘʛʠ ʯʠʟʠץʠʡ 

ʟʠʯʣʠʛʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ ʘʥʠץʣʘʥʜʠ. ɹʫʥʜʘʥ ʢ˄ʨʠʥʘʜʠʢʠ ʙʘʨʯʘ ʜʫʨʘʛʘʡ ʧʠʣʣʘ 

ʠʧʣʘʨʠʥʠʥʛ ʯʠʟʠץʣʠ ʟʠʯʣʠʛʠ ʘʚʚʘʣ ʦʰʠʙ, ʢʝʡʠʥ ʢʘʤʘʡʠʰʠʥʠ ʢ˄ʨʩʘʪʜʠ. 

 
2-ʨʘʩʤ. ʍʠʪʦʡ (1- ʤʘʚʩʫʤ) ʜʫʨʘʛʘʡʠ ʧʠʣʣʘ ʠʧʠ ʯʠʟʠץʣʠ ʟʠʯʣʠʛʠʥʠʥʛ ʫʟʫʥʣʠʛʠʛʘ 

ʙʦסʣʠץʣʠʛʠʥʠ ʪʘʩʚʠʨʣʦʚʯʠ ʛʨʘʬʠʢ. 

 
3-ʨʘʩʤ. ʍʠʪʦʡ (2- ʤʘʚʩʫʤ) ʜʫʨʘʛʘʡʠ ʧʠʣʣʘ ʠʧʠ ʯʠʟʠץʣʠ ʟʠʯʣʠʛʠʥʠʥʛ ʫʟʫʥʣʠʛʠʛʘ 

ʙʦסʣʠץʣʠʛʠʥʠ ʪʘʩʚʠʨʣʦʚʯʠ ʛʨʘʬʠʢ. 

0,32

0,4

0,32

0,4
0,4

0,48

0,4
0,4

0,36

0,4

0,32

0,36 0,36

0,32 0,32

0,28
0,24 0,24

0,28

0,16

0,24

0,16 0,16

0,08

0

0,1

0,2

0,3

0,4

0,5

0,6

ʏ
ʠ
ʟ
ʠ
ץ
ʣ
ʠ
 
ʟ
ʠ
ʯ
ʣ
ʠ
ʛ
ʠ

ʋʤʫʤʠʡ ʫʟʫʥʣʠʛʠ

0,4

0,32

0,36

0,28

0,32

0,28

0,4

0,32

0,4

0,32

0,4

0,32

0,36

0,32

0,36

0,28

0,32

0,28

0,2

0,24

0,16

0,24

0,2

0,16

0,24
0,2

0,16

0,24

0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

0,45

ʯ
ʠ
ʟ
ʠ
ץ
ʣ
ʠ
 
ʟ
ʠ
ʯ
ʣ
ʠ
ʛ
ʠ

ʫʤʫʤʠʡ ʫʟʫʥʣʠʛʠ

T 

m 

T 

m 



11 

 

 ʠʪʛʘ ʯ˄ʢʪʠʨʠʣʛʘʥ ʧʠʣʣʘ ʶʟʘʩʠʜʘʥ ʯʫʚʠʣʘʸʪʛʘʥ ʚʘ ʫ ʝʨʜʘ״ʤʫ ץʦץʦʚʫʰפ

ʠʢʢʠʪʘ ״ʘʨʘʢʘʪʥʠ (4-ʨʘʩʤ) ʶʟʘʛʘ ʢʝʣʪʠʨʫʚʯʠ ץʘʡʠʰץʦץ ʠʧʥʠʥʛ ˄ʨʘʣʠʰ 

ʞʘʨʘʸʥʠʥʠ ˄ʨʛʘʥʠʙ ʯʠץʘʤʠʟ. ʀʧ ץʘʡʠʰץʦץʣʠʛʠʥʠ k ץʘʪʪʠץʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ 

ʦʨץʘʣʠ ״ʠʩʦʙʣʘʡʤʠʟ. ʀʧ ʯʘʨʭʛʘ)(0 txx =  ʘʡʩʠʢʠץ ,ʦʥʫʥʠʷʪʛʘ ʢ˄ʨʘ ˄ʨʘʣʩʠʥץ

0)0(
0

=x  00 )0( vx =# ( 0v - ʯʘʨʭʥʠʥʛ ʙʦʰʣʘʥסʠʯ ʯʠʟʠץʣʠ ʪʝʟʣʠʛʠ) ʪʝʥʛ. ɸ ʚʘ ɺ 

ʥʫץʪʘʣʘʨ ʦʨʘʩʠʜʘʛʠ ʠʧʥʠʥʛ ʜʝʬʦʨʤʘʮʠʷʩʠ ʥʘʪʠʞʘʩʠʜʘ [ )]()(
0

txtxkF
ʫ

-=  

ʦʩʠʣ ʙ˄ʣʘʜʠ. ɹʫ ʝʨʜʘ ɺʆ״ ʢʫʯ ץʦץʘʡʠʰץ ὼὸ  ʥʫץʪʘʥʠʥʛ ʞʦʡʣʘʰʫʚʠ.  

 
4-ʨʘʩʤ. פʘʨʰʠʣʠʢ ʤʫ״ʠʪʠʜʘ ʧʠʣʣʘʥʠʥʛ ״ʘʨʘʢʘʪʣʘʥʠʰ ʩʭʝʤʘʩʠ. 

 

ɸʛʘʨ ʛʦʨʠʟʦʥʪʘʣ ʚʘ ʡ˄ʥʘʣʠʰ ʦʨʘʩʠʜʘʛʠ aʙʫʨʯʘʢʥʠ MB
0
ʦʨץʘʣʠ 

ʙʝʣʛʠʣʘʩʘʢ, ʫ ״ʦʣʜʘ ʶʟʘ ʥʫץʪʘʩʠʜʘʛʠ ʘʙʩʦʣʶʪ ʪʝʟʣʠʢ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘ ʦʨץʘʣʠ 

ʘʥʠץʣʘʥʘʜʠ.  

                                                acos)(2 tzv #=                                                  (1) 

ʏʫʚʠʰ ʞʘʨʘʸʥʠ ʙʦʰʣʘʥʛʫʥʛʘ ץʘʜʘʨ ʙʦʰʣʘʥסʠʯ ʤʦʤʝʥʪ, ʩʫʶץʣʠʢ ʤʫ״ʠʪʠʛʘ 

ʯ˄ʢʪʠʨʠʣʛʘʥ ʧʠʣʣʘʜʘ ʩʪʘʪʠʢ ʤʫʚʦʟʘʥʘʪ ״ʦʣʘʪʠʜʘ ʙ˄ʣʘʜʠ. ɹʫʥʜʘ 0h   ʙʦʰʣʘʥסʠʯ 

ʯ˄ʢʪʠʨʠʰ ʯʫץʫʨʣʠʛʠ, ʧʠʣʣʘ ʚʘʟʥʠ ʚʘ ʢ˄ʪʘʨʫʚʯʠ ʢʫʯʥʠʥʛ ʤʫʚʦʟʘʥʘʪ ʰʘʨʦʠʪʠ 

ʦʨץʘʣʠ ʘʥʠץʣʘʥʘʜʠ ʚʘ ץʫʡʠʜʘʛʠʛʘ ʵʨʠʰʠʣʘʜʠ.  

                                 2/)sin( 00
2

aar -= LgRgm
kʞk                                   (2)      

ɹʫ ʝʨʜʘ, km - ʧʠʣʣʘʥʠʥʛ ʤʘʩʩʘʩʠ; 

                         rʞ - ʩʫʶץʣʠʢ ʟʠʯʣʠʛʠ; 

Rk - ʮʠʣʠʥʜʨʣʘʨ ʨʘʜʠʫʩʠ (ʙʝʣʯʘʩʠʟ ʧʠʣʣʘ ʜʝʙ ʬʘʨʘʟ ץʠʣʘʤʠʟ). 

file:///G:/чархнинг
file:///G:/нуқтанинг
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(2) ʪʝʥʛʣʘʤʘʥʠ ʧʠʣʣʘʥʠ ʯ˄ʢʪʠʨʠʰ ʯʫץʫʨʣʠʛʠʛʘ ʥʠʩʙʘʪʘʥ ʸʟʠʰ ʤʫʤʢʠʥ, 

ʘʛʘʨʜʘ ʪʝʥʛʣʠʢʥʠ ״ʠʩʦʙʛʘ ʦʣʩʘʢ, 

k

k

R

hRh
h

2
00

00

2
arcsin2)(

-
==aa                                  (3) 

1-ʞʘʜʚʘʣʜʘ 0h ʚʘ aץʠʡʤʘʪʣʘʨʥʠʥʛ ʧʠʣʣʘʥʠʥʛ ʪʫʨʣʠ kR  ʨʘʜʠʫʩʣʘʨʠʜʘ 

ʢʝʣʪʠʨʠʣʛʘʥ. ׳ʠʩʦʙʣʘʨʜʘ .1ʛmk = , rʞ = 1000 ʢʛ/ʤ
3, L=0,03 ʤ ץʘʙʫʣ ץʠʣʠʥʛʘʥ.  

1-ʞʘʜʚʘʣ 

ʇʠʣʣʘ ʨʘʜʠʫʩʠʛʘ ʙʦסʣʠ״ ץʦʣʜʘ ʯ˄ʢʪʠʨʠʰ ʯʫץʫʨʣʠʛʠ, ʙʫʨʯʘʛʠ ʚʘ 

 ʘʨʰʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠʥʠʥʛ ˄ʟʛʘʨʠʰʠץ

 

kR (ʤ) 0,01 0,008 0,006 0,004 0,002 0,001 

)(0 ʤh  0,0044 0,00325 0,0023 0,0025 0,0023 0,0022 

)(0 ʛʨʘʜʫʩa  166 95,3 71,2 58,3 50,1 44,2 

 

2-ʞʘʜʚʘʣ 

 ʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ n ʧʘʨʘʤʝʪʨʣʘʨʠʥʠʥʛ ʪʫʨʣʠץʦץʦʚʫʰפ

  ʠʡʤʘʪʣʘʨʠץ ʠʡʤʘʪʣʘʨʠʜʘ a, b ʚʘ c ʜʦʠʤʠʡʣʘʨʥʠʥʛץ

 

n 0,05 0,1 0,5 1 1,4 1,8 2,2 2,6 3,0 3,4 

 0,016 0,033 0,168 0,343 0,500 0,669 0,852 1,051 1,251 1,473 

b  0,004 0,008 0,041 0,077 0,114 0,105 0,100 0,090 0,085 0,080 

c  1,225 1,225 1,220 1,200 1,176 1,154 0,132 1,110 1,082 1,071 

 

         

             
 

a

n n 

z 
z 

z 
z 

n 
n 
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5-ʨʘʩʤ. ʇʠʣʣʘ ʦסʠʨʣʠʛʠ ʚʘ ʩʫʶץʣʠʢ ץʦʚʫʰץʦץʣʠʛʠʛʘ ʙʦסʣʠ״ ץʦʣʜʘ ʧʠʣʣʘ 

ʠʧʠ ʪʘʨʘʥʛʣʠʛʠʥʠ ʚʘ ʦסʠʨʣʠʢ ʤʘʨʢʘʟʠʥʠ ˄ʟʛʘʨʠʰʠ 
 

ʉʠʬʘʪʣʠ ʭʦʤ ʠʧʘʢ ʠʰʣʘʙ ʯʠץʘʨʠʰʜʘ ʤʫץʦʙʠʣ ʪʝʟʣʠʢʥʠ ʘʥʠץʣʘʰ ʤʫ״ʠʤ 

ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. ʏʘʨʭʥʠʥʛ ˄ʟʛʘʨʫʚʯʘʥ ʪʝʟʣʠʛʠʜʘʛʠ ʠʧʥʠʥʛ ʪʘʨʘʥʛʣʠʛʠʥʠ 

˄ʟʛʘʨʫʚʯʘʥʣʠʛʠ ʧʠʣʣʘ ʚʘʟʥʠʛʘ ץʘʨʘʙ ״ʘʨʘʢʘʪʣʘʥʠʰ ץʦʥʫʥʣʘʨʠʥʠ ˄ʟʛʘʨʠʰʠʥʠ 

ʥʘʟʘʨʠʡ ʞʠ״ʘʪʜʘʥ ˄ʨʛʘʥʠʣʛʘʥ ʙ˄ʣʩʘ, ʰʫʥʛʘ ʘʩʦʩʣʘʥʠʙ ʪʫʨʣʠ ʠʧ ʪʘʨʘʥʛʣʠʛʠʜʘ 

ʘʤʘʣʠʸʪʜʘ 3,23 ʪʝʢʩʣʠ ʭʦʤ ʠʧʘʢ ʠʰʣʘʙ ʯʠץʘʨʠʣʠʙ ʵʥʛ ʩʠʬʘʪʣʠ (ñ3ɸò ʩʠʥʬʠʛʘ 

ʤʦʩ), ʫʟʫץʣʘʨʠ ʢʘʤ ʙ˄ʣʛʘʥ ʪʘʨʘʥʛʣʠʢ 8 ʩN ʵʢʘʥʣʠʛʠ ʠʩʙʦʪʣʘʥʜʠ. ɹʫ ״ʦʣʘʪʜʘ 

  .ʣʘʥʜʠץʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ 0,75 ʛʘ ʪʝʥʛʣʠʛʠ ʘʥʠץʦץʦʚʫʰץ

 ʖץʦʨʠʜʘʛʠʣʘʨʥʠ ʠʥʦʙʘʪʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ˄ʨʛʘʥʠʣʛʘʥ ʙʠʨʠʥʯʠ ʚʘ ʠʢʢʠʥʯʠ 

ʤʘʚʩʫʤ ʍʠʪʦʡ ʜʫʨʘʛʘʡ ʧʠʣʣʘʣʘʨʠʜʘʥ 3ɸ ʩʠʥʬʠʛʘ ʤʦʩ ʭʦʤ ʠʧʘʢ ʠʰʣʘʙ ʯʠץʘʨʠʰ 

ʫʯʫʥ ʤʫץʦʙʠʣ ʪʝʟʣʠʢʥʠ ʘʥʠץʣʘʰʜʘ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʜʘʥ ʬʦʡʜʘʣʘʥʜʠʢ. 
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ʫʫ
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- ʧʠʣʣʘ ʠʧʣʘʨʠʥʠʥʛ ʫʟʣʫʢʩʠʟ ʫʟʫʥʣʠʛʠ, 900 m; ʠʧʊ Ö

-

- ʧʠʣʣʘ ʠʧʠʥʠ ʯʠʟʠץʣʠ ʟʠʯʣʠʛʠ, 0,32;  

ʠʭʊ .

-

- ʠʰʣʘʙ ʯʠץʘʨʠʣʘʜʠʛʘʥ ʭʦʤ ʠʧʘʢʥʠ ʯʠʟʠץʣʠ ʟʠʯʣʠʛʠ, 3,23; 

m - ʠʣʛʠʯʣʘʨ ʩʦʥʠ, 20;  N - min;  ʂ - 0,90;  

 ʀʧ ʪʘʨʘʥʣʠʛʠ 8 ʩN ʜʝʙ ʦʣʛʘʥʜʘ ñ3ɸò ʩʠʥʬʠʛʘ ʤʦʩ 3,23 tex ʭʦʤ ʠʧʘʢ ʠʰʣʘʙ 

ʯʠץʘʨʠʰʜʘʛʠ ʤʫץʦʙʠʣ ʪʝʟʣʠʢ 140-145 m/min ʜʘʥ ʦʰʤʘʩʣʠʛʠ ʢʝʨʘʢ. 

3-ʞʘʜʚʘʣ 

ʍʦʤ ʠʧʘʢʥʠʥʛ ʩʠʬʘʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

ʂ˄ʨʩʘʪʢʠʯʣʘʨ 
Oôz DSt 

3313:2018 

ʍʠʪʦʡ 

(1-ʤʘʚʩʫʤ) 

ʍʠʪʦʡ 

(2-ʤʘʚʩʫʤ) 

ʏʠʟʠץʣʠ ʟʠʯʣʠʛʠ, tex 2,33 3,23 2,33 3,23 4,65 3,23 2,33 4,65 

ʏʠʟʠץʣʠ ʟʠʯʣʠʢ ʙ˄ʡʠʯʘ 0,13 0,14 0,12 0,12 0,11 0,11 0,13 0,12 

1-ʥʦʪʝʢʠʩʣʠʢ 

2-ʥʦʪʝʢʠʩʣʠʢ 

150 

10 

150 

10 

140 

8 

145 

9 

146 

9 

142 

8 

146 

9 

148 

10 

 ,ʦʙʠʣʠʷʪʠץ ʘʡʪʘ ˄ʨʘʣʠʰפ

1 kg ʜʘʛʠ ʫʟʫץʣʘʨ ʩʦʥʠ 
4 4 3 2 3 3 3 4 

ʁʠʨʠʢ ʥʫץʩʦʥʣʘʨʜʘʥ ʪʦʟʘʣʠʛʠ, % 97 97 96,4 97,3 97,2 97,2 96,6 97,4 

ʄʘʡʜʘ ʥʫץʩʦʥʣʘʨʜʘʥ ʪʦʟʘʣʠʛʠ, % 94 94 94,2 94,5 94,2 94,2 95,0 94,5 

ʉʦʣʠʰʪʠʨʤʘ ʫʟʠʣʠ hʢʫʯʠ, g/kuch 30,0 30,0 36,2 36,5 38,6 36,4 36,9 37,7 

n n 

z z 
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ʏʫʚʠʣʛʘʥ ʭʦʤ ʠʧʘʢʥʠʥʛ ʩʠʬʘʪʠʥʠ ˄ʨʛʘʥʠʰ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ ʫʥʜʘʥ 

ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʫʯʫʥ ʵʰʠʣʛʘʥ ʠʧ ʠʰʣʘʙ ʯʠץʘʨʠʰʜʘ ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥʣʠʛʠʥʠ, 

 .ʣʘʜʠץʘʨʦ ʩʪʘʥʜʘʨʪ ʪʘʣʘʙʣʘʨʠʥʠʥʛ ñ3ɸò ʩʠʥʬʠʛʘ ʤʦʩʣʠʛʠʥʠ ʪʘʩʜʠץʘʤʜʘ ʭʘʣ״

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʊʘʙʠʠʡ ʠʧʘʢʜʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ ʦʣʠʰ ʫʯʫʥ 

ʭʦʤʘʰʸ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠò ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʫʯʠʥʯʠ ʙʦʙʠʜʘ ʙʠʨʠʥʯʠ ʚʘ 

ʠʢʢʠʥʯʠ ʤʘʚʩʫʤ ʧʠʣʣʘʣʘʨʠʜʘʥ ʠʰʣʘʙ ʯʠץʘʨʠʣʛʘʥ ʭʦʤ ʠʧʘʢʣʘʨʜʘʥ ʵʰʠʣʛʘʥ 

ʠʧʣʘʨ ʦʣʠʥʛʘʥ. ʊʘʙʠʠʡ ʠʧʘʢʜʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʫʯʫʥ 450-550 

br/m ʙʝʨʠʣʛʘʥ ʵʰʠʣʛʘʥ ʠʧʣʘʨʥʠ ʪʘʡʸʨʣʘʰʜʘ ñ3ɸò ʩʠʥʬʠʛʘ ʤʘʥʩʫʙ ʭʦʤ ʠʧʘʢʥʠ 

ʩʠʬʘʪʣʠ ץʘʡʪʘ ˄ʨʘʰʠʤʠʟ ʢʝʨʘʢ ʙ˄ʣʘʜʠ. 2,33; 3,23 ʚʘ 4,65 ʪʝʢʩʣʠ ʭʦʤ ʠʧʘʢʥʠ ץʘʡʪʘ 

˄ʨʘʰʛʘ ʪʘʡʸʨʣʘʰ ץʫʡʠʜʘʛʠ ʪʝʭʥʦʣʦʛʠʢ ʢʝʪʤʘ-ʢʝʪʣʠʢʥʠ ʪʘʢʣʠʬ ʵʪʘʤʠʟ. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6-ʨʘʩʤ. ʊʠʙʙʠʸʪ ʜʦʢʘʩʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʫʯʫʥ ʭʦʤ ʠʧʘʢʜʘʥ ʵʰʠʣʛʘʥ 

ʠʧʣʘʨʥʠ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʣʘʨ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ. 

 

ɹʠʟʛʘ ʤʘʲʣʫʤʢʠ ʪʠʙʙʠʸʪʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ ʜʦʢʘʣʘʨ ʪʘʙʠʠʡ ʧʘʭʪʘ 

ʠʧʣʘʨʠʜʘʥ ʠʰʣʘʙ ʯʠץʘʨʠʣʘʜʠ ʚʘ ʫʥʜʘ ʜʦʢʘ ʶʟʘʩʠʜʘʛʠ ʪʫʢʣʘʨ ʞʫʜʘʷʤ ʢ˄ʧ, ʙʫ ʵʩʘ 

ʞʘʨʦ״ʘʪʣʘʨʥʠ ʙʠʪʠʙ ʢʝʪʠʰʠ ʫʯʫʥ ʙʠʨ ץʘʥʯʘ ʤʫʘʤʤʦʣʘʨʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʠʰʠ 

ʤʫʤʢʠʥ. ʄʘʩʘʣʘʥ ʙʠʪʠʙ ʪʫʨʛʘʥ ʷʨʘʣʘʨʥʠ ץʘʡʪʘ ʙʦסʣʘʰ ʞʘʨʘʸʥʠʜʘ ʜʦʢʘʛʘ 

ʸʧʠʰʠʰʠ ʚʘ ץʦʪʠʰʠ ʞʘʨʦ״ʘʪʥʠ ʢ˄ʯʠʙ, ʷʥʘ ʷʥʛʠʣʘʥʠʙ ʦסʠʨ ʢʝʯʠʰʠʛʘ ʩʘʙʘʙ 

ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. 

ʊʘʙʠʠʡ ʠʧʘʢʥʠ ʠʞʦʙʠʡ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ʫʥʜʘʥ 

ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʫʯʫʥ ʭʦʤʘʰʸ ʪʘʡʸʨʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ 

ʷʨʘʪʠʰ ʫʩʪʠʜʘ ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʜʠ.  

ʊʘʜץʠץʦʪʣʘʨ ʜʘʚʨʠʜʘ 3,23 ʚʘ 4,65 ʪʝʢʩʣʠ ʭʦʤ ʠʧʘʢʣʘʨʥʠ ʪʫʨʣʠ 

ʚʘʨʠʘʥʪʣʘʨʜʘ ץ˄ʰʠʙ ʙʫʨʘʤʣʘʨ ʩʦʥʠʥʠ ״ʘʤ 230 br/m ʜʘʥ 1000 br/m ʛʘʯʘ ʙʝʨʠʙ 

ʵʰʠʣʛʘʥ ʠʧʣʘʨʜʘʥ 8 ʪʘ ʵʢʩʧʝʨʠʤʝʥʪ ʜʦʢʘ ʥʘʤʫʥʘʣʘʨʠ ʦʣʠʥʜʠ. ʋʣʘʨʥʠ 

ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ʪʠʙʙʠʸʪ ʪʘʣʘʙʣʘʨʠʜʘʥ ʢʝʣʠʙ ʯʠץʠʙ ˄ʨʛʘʥʠʣʛʘʥʜʘ ʵʥʛ ʨʘʮʠʦʥʘʣ 

ʚʘʨʠʘʥʪ 3,23ʭ3S450 ʚʘ 4,65ʭ2S550 ʩʪʨʫʢʪʫʨʘʜʘ ʪʘʡʸʨʣʘʥʛʘʥ ʠʧʣʘʨʜʘʥ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʙʘʨʯʘ ץ˄ʡʠʣʛʘʥ ʪʘʣʘʙʣʘʨʛʘ ʞʘʚʦʙ ʙʝʨʠ ʠh ʘʥʠץʣʘʥʜʠ. 

ʐʫʥʠʥʛ ʫʯʫʥ ʵʰʠʣʛʘʥ ʠʧʣʘʨʥʠ ʥʠʩʙʠʡ ʫʟʠʣʠʰ ʢʫʯʣʘʨʠ ״ʘʤ ʠʧʘʢʢʘ ʥʠʩʙʘʪʘʥ 

ʇʫʨʢʘʰ ʫʩʫʣʠ ʦʨץʘʣʠ ʢʘʣʘʚʘʣʘʨʛʘ ʵʤʫʣʴʩʠʷ ʙʠʣʘʥ ʠʰʣʦʚ ʙʝʨʠʰ  

ʍʦʤ ʘʰʸ ʪʘʥʣʘʰ 2,33; 3,23 ʚʘ 4,65 tex 

ʂʘʣʘʚʘ ʠʧʣʘʨʥʠ סʘʣʪʘʢʢʘ ץʘʡʪʘ ˄ʨʘʰ ʄʊ-85(ʗʧʦʥʠʷ) 
  

ʀʧʣʘʨʥʠ ץ˄ʰʠʰ ʚʘ ʙʫʨʘʤ ʙʝʨʠʰ S (450 br/m ʚʘ 550 br/m), ʊʂ-2 
 

ʕʰʠʣʛʘʥ ʠʧʣʘʨʥʠ SC-750 ʗʧʦʥʠʷ ʜʘʩʪʛʦ״ʠʜʘ ʤʫʚʦʟʘʥʘʪʣʘʰ 

ʀʧ ʩʠʬʘʪʠʥʠ ʪʝʢʰʠʨʠʰ ʚʘ ץʘʜʦץʣʘʰ 
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3,23ʭ3 ״ʦʣʘʪʜʘ ʜʝʷʨʣʠ 16%, 4,65ʭ2 ״ʦʣʘʪʜʘ 11% ʶץʦʨʠ, ʫʟʠʣʠʰʜʘʛʠ ʯ˄ʟʠʣʠʰʠ 

ʵʩʘ ʤʦʩ ʨʘʚʠʰʜʘ 12,5% ʚʘ 13,3% ʶץʦʨʠ ʙ˄ʣʜʠ. 

3,23 ʪʝʢʩʣʠ ʭʦʤ ʠʧʘʢʥʠ 3 ʪʘʩʠʥʠ ץ˄ʰʠʙ ʯʘʧ ʪʦʤʦʥʛʘ ʵʰʠʣʛʘʥ S450 br/m ʚʘ 

4,65 ʪʝʢʩʣʠ ʭʦʤ ʠʧʘʢʥʠ 2 ʪʘʩʠʥʠ ץ˄ʰʠʙ ʯʘʧ ʪʦʤʦʥʛʘ ʵʰʠʣʛʘʥ S550 br/m ʙʝʨʠʣʜʠ. 

ʊʘʡʸʨ ʠʧʣʘʨʥʠ ʙʫʨʘʤʣʘʨʠʥʠ ʤʫʚʦʟʘʥʘʪʣʘʰ ʗʧʦʥʠʷʥʠ SC-750 ʜʘʩʪʛʦ״ʠʜʘ 

ʙʘʞʘʨʠʣʜʠ. ʕʰʠʣʛʘʥ ʠʧʣʘʨʥʠ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ˄ʨʛʘʥʠʣʜʠ. ʊʠʙʙʠʸʪ 

ʜʦʢʘʩʠʥʠ ʦʣʠʰʜʘ ʠʰʣʘʪʠʣʛʘʥ ʭʦʤ ʠʧʘʢ ʚʘ ʵʰʠʣʛʘʥ ʠʧʘʢ ʠʧʣʘʨʠ ʪʘʩʥʠʬʠ 

  .ʫʡʠʜʘʛʠ 4 ʚʘ 5-ʞʘʜʚʘʣʜʘ ʢʝʣʪʠʨʠʣʛʘʥץ

4-ʞʘʜʚʘʣ 

ʍʦʤ ʠʧʘʢ ʠʧʠ ʪʘʩʥʠʬʠ 

 

ʂ˄ʨʩʘʪʢʠʯʣʘʨ 
ʂʠʨʫʚʯʠ ʠʧʣʘʨ ʭʦʤ ʠʧʘʢ  

1-ʤʘʚʩʫʤ 2-ʤʘʚʩʫʤ 

ʏʠʟʠץʣʠ ʟʠʯʣʠʢ, tex 3,23 4,65 3,23 4,65 

ʏʠʟʠץʣʠ ʟʠʯʣʠʢ ʙ˄ʡʠʯʘ ʚʘʨʠʘʮʠʷ 

ʢʦɻʬʬʠʮʠʝʥʪʠ, % 6,5 6,3 7,3 7,2 

ʋʟʠʣʠʰ ʢʫʯʠ, ʩN/tex  32,5 34,9 30,5 32,8 

ʋʟʠʣʠʰʛʘʯʘ ʯ˄ʟʠʣʠʰʠ, % 17,6 17,3 17,1 16,7 

 

5-ʞʘʜʚʘʣ 

ʕʰʠʣʛʘʥ ʠʧʣʘʨ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ 

 

ʂ˄ʨʩʘʪʢʠʯʣʘʨ 
ʕʰʠʣʛʘʥ ʠʧʘʢ ʠʧʠ 

1-ʤʘʚʩʫʤ 2-ʤʘʚʩʫʤ 

ʏʠʟʠץʣʠ ʟʠʯʣʠʢ, tex 3,23ʭ3 4,65ʭ2 3,23ʭ3 4,65ʭ2 

ʏʠʟʠץʣʠ ʟʠʯʣʠʢ ʙ˄ʡʠʯʘ ʚʘʨʠʘʮʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʠ, % 3,0 4,3 4,0 5,1 

ʋʟʠʣʠʰ ʢʫʯʠ, ʩN/tex  37,6 38,8 35,2 37,3 

ʋʟʠʣʠʰʛʘʯʘ ʯ˄ʟʠʣʠʰʠ, % 19,8 19,6 18,5 18,1 

 ʰʠʰ ʩʦʥʠ  3 2 3 2˄פ

ɹʫʨʘʤʣʘʨ ʩʦʥʠ, br/m 450 550 450 550 

ɹʫʨʘʤ ʡ˄ʥʘʣʠʰʠ  S S S S 

ɹʫʨʘʤʣʘʨ ʙ˄ʡʠʯʘ ʚʘʨʠʘʮʠ ̫

ʢʦʵʬʬʠʮʠʝʥʪʠ, % 2,5 3,1 2,8 3,5 

 

1- ʚʘ 2- ʤʘʚʩʫʤʜʘ ʝʪʠʰʪʠʨʠʣʛʘʥ ʧʠʣʣʘ ʠʧʣʘʨʠʜʘʥ ʷʥʛʠ ʪʫʨʜʘʛʠ, ˄ʨʪʘʯʘ 

ʙʫʨʘʤʣʠ ʵʰʠʣʛʘʥ ʠʧʘʢ ʠʧʣʘʨʜʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠʥʛ ʥʘʤʫʥʘʣʘʨʠ ʣʘʙʦʨʘʪʦʨʠʷ 

ʚʘ ʠʰʣʘʙ ʯʠץʘʨʠʰ ʰʘʨʦʠʪʣʘʨʠʜʘ ʦʣʠʥʜʠ, ʫʥʠʥʛ ʩʠʬʘʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʧʘʭʪʘ 

ʜʦʢʘʩʠʛʘ ʥʠʩʙʘʪʘʥ ʩʝʟʠʣʘʨʣʠ ʶץʦʨʠ ʙ˄ʣʛʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. 
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1- ʤʘʚʩʫʤ (1-˼2-ʤʘʚʩʫʤ) ϨʘʪʪʠϨʣʠʢ;  2 - ʤʘʚʩʫʤ (2-˼2-ʤʘʚʩʫʤ) ʫʟʠʣʠʰ ʢʫʯʠ. 

 

7-ʨʘʩʤ. ʕʰʠʣʛʘʥ ʠʧʣʘʨʥʠʥʛ ʫʟʠʣʠʰ ʢʫʯʠʥʠ ʚʘ ץʘʪʪʠץʣʠʛʠʥʠ ץ˄ʰʠʣʛʘʥ 

ʠʧʣʘʨ ʚʘ ʙʫʨʘʤʣʘʨ ʩʦʥʠʛʘ ʙʦסʣʠץʣʠʛʠ (3,23ʭ3S) 
 

 
1- ʤʘʚʩʫʤ (1-˼2-ʤʘʚʩʫʤ) ϨʘʪʪʠϨʣʠʢ;   2- ʤʘʚʩʫʤ (2-˼2-ʤʘʚʩʫʤ) ʫʟʠʣʠʰ ʢʫʯʠ. 

 

8-ʨʘʩʤ. ʕʰʠʣʛʘʥ ʠʧʣʘʨʥʠʥʛ ʫʟʠʣʠʰ ʢʫʯʠʥʠ ʚʘ ץʘʪʪʠץʣʠʛʠʥʠ ץ˄ʰʠʣʛʘʥ 

ʠʧʣʘʨ ʚʘ ʙʫʨʘʤʣʘʨ ʩʦʥʠʛʘ ʙʦסʣʠץʣʠʛʠ (4,65ʭ2S) 
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8-ʨʘʩʤʜʘʥ ʢ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ ʠʧʣʘʨ ʩʦʥʠ ʜʝʷʨʣʠ 2 ʤʘʨʪʘ ʢ˄ʧʘʡʠʰʠ ʙʠʣʘʥ 

ʠʧʣʘʨʥʠ ץʘʪʪʠץʣʠʛʠʥʠ 4 ʤʘʨʪʘ, ʧʠʰʠץʣʠʛʠʥʠ 3 ʤʘʨʪʘ ʦʰʠʰʠʛʘ ʦʣʠʙ ʢʝʣʜʠ.  

ʕʰʠʣʛʘʥ ʠʧʘʢʜʘ ץ˄ʰʠʣʛʘʥ ʠʧʣʘʨ ʚʘ ʙʫʨʘʤʣʘʨ ʩʦʥʠʥʠ ʦʨʪʠʙ ʙʦʨʠʰʠ ʙʠʣʘʥ, 

ʫʥʠʥʛ ץʘʪʪʠץʣʠʛʠ ʚʘ ʧʠʰʠץʣʠʛʠ ״ʘʤ ʦʨʪʠʙ ʙʦʨʠʙ ʪ˄סʨʠ ʯʠʟʠץ ץʦʥʫʥʠʷʪʠʛʘ 

ʙ˄ʡʩʠʥʘʜʠ. ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʡ˄ʣʠ ʙʠʣʘʥ ʪʝʢʰʠʨʠʣʠʙ 

ʥʘʪʠʞʘʣʘʨ 95% ʠʰʦʥʯʣʠ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. 

y=a+bx                                              (5) 

6-ʞʘʜʚʘʣ 

ɹʫʨʘʤʣʘʨ ʩʦʥʠʥʠ ʠʧ ץʘʪʪʠץʣʠʛʠʛʘ ʪʘʲʩʠʨʠ 

 

ɹʫʨʘʤʣʘʨ ʩʦʥʠ, ʙʨ/ʤ 250 300 350 400 450 500 550 600 

 ʣʠʢ, ʛʨ/ʩʤ2 2,34 2,41 2,54 2,67 2,79 2,92 3,17 3,29ץʘʪʪʠפ

 

 ɹʫʥʠʥʛ ʫʯʫʥ ץʫʡʠʜʘʛʠ ʬʦʨʤʫʣʘʣʘʨ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʙ ʯʠץʘʤʠʟ. 

ʭ-ץʠʡʤʘʪʣʘʨʠ ʫʯʫʥ ʙʫʨʘʤʣʘʨ ʩʦʥʠʥʠ ʦʣʘʤʠʟ; 

y-ץʠʡʤʘʪʣʘʨʠ ʫʯʫʥ ץʘʪʪʠץʣʠʢʥʠ ץʘʙʫʣ ץʠʣʘʤʠʟ. 
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ʀʧʣʘʨʜʘʛʠ ʥʦʪʝʢʠʩʣʠʢʥʠ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪ ʦסʠʰʠ ץʫʡʠʜʘʛʠ ʠʬʦʜʘʜʘʥ ʘʥʠץʣʘʥʜʠ: 
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ʂʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʠʥʠ ץʫʡʠʜʘʛʠ ʠʬʦʜʘ ʦʨץʘʣʠ ״ʠʩʦʙʣʘʥʜʠ 
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ä ;                                       (11) 

ʚʘ ʫʥʠʥʛ ץʠʡʤʘʪʠ 0,95 ʛʘ ʪʝʥʛ ʙ˄ʣʜʠ. ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠ (2) ʬʦʨʤʫʣʘʛʘ ץ˄ʡʠʙ 

ʘ ʚʘ b ץʠʡʤʘʪʣʘʨʠ ʪʦʧʠʣʜʠ. 

ʘ=1,91; b=0,00173 ʛʘ ʪʝʥʛ ʙ˄ʣʜʠ. פʠʡʤʘʪʣʘʨʥʠ (1) ʬʦʨʤʫʣʘʛʘ ץ˄ʡʩʘʢ ʙʠʟ ʘʤʘʣʜʘ 
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  .ʘʜʠץʠʡʤʘʪʠ ʢʝʣʠʙ ʯʠץ ʣʠʢץʘʪʪʠץ ʠʩʦʙʣʘʛʘʥ״

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ñʗʥʛʠ ʫʩʫʣʜʘ ʪʘʡʸʨʣʘʥʛʘʥ ʭʦʤʘʰʸʜʘʥ ʪʠʙʙʠʸʪ ʠʧʘʢ 

ʜʦʢʘʩʠʥʠ ʠʰʣʘʙ ʯʠץʘʨʠʰò ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʪ˄ʨʪʠʥʯʠ ʙʦʙʠʜʘ ʪʘʙʠʠʡ ʠʧʘʢʜʘʥ 

ʪʠʙʙʠʸʪ ʜʦʢʘʩʠʥʠ ʥʘʤʫʥʘʣʘʨʠʥʠ ʦʣʠʰ, ʫʥʠ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ 

ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʫʯʫʥ ʪʝʭʥʠʢ ʰʘʨʪʣʘʨ ʘʩʦʩʣʘʥʛʘʥ. 

 ʊʘʙʠʠʡ ʠʧʘʢ ʪʘʙʠʘʪʘʥ ʶץʦʨʠ ʛʠʛʠʝʥʠʢ (ʘʥʪʠʩʝʧʪʠʢ) ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ 

ʵʢʘʥʣʠʛʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʠʙ, ʊʊɽʉʀʥʠʥʛ ñʊʄʊò ʚʘ ñʀʧʘʢ ʪʝʭʥʦʣʦʛʠʷʩʠò 

ʢʘʬʝʜʨʘʣʘʨʠ ״ʘʤʢʦʨʣʠʢʜʘ ʷʥʛʠ ʪʘʨʢʠʙʣʠ ʠʧʘʢ ʪ˄ץʠʤʘʩʠʥʠ ʷʨʘʪʠʰ ʚʘ ʫʥʠ 

ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ˄ʨʛʘʥʠʰ ʫʩʪʠʜʘ ʠʣʤʠʡ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʜʠ.  

 ʊʘʙʠʠʡ ʠʧʘʢ ʪʦʣʘʣʘʨʠ ʚʘ ʠʧʣʘʨʠʥʠ, ʘʡʥʠץʩʘ ʬʠʙʨʦʠʥ ʪʘʙʠʘʪʘʥ ʘʥʪʠʩʝʧʪʠʢ 

ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ ʙ˄ʣʛʘʥʣʠʛʠʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥ ״ʦʣʜʘ, ʙʠʟ ʤʘ״ʩʫʣʦʪʥʠ ʧʦʣʦʪʥʦ 

ʪ˄ץʠʰ ʡ˄ʣʠ ʙʠʣʘʥ ʪʠʙʙʠʸʪ ʠʧʘʢ ʜʦʢʘʩʠʥʠ 9 ʭʠʣ ʚʘʨʠʘʥʪʜʘ  ʠʰʣʘʙ ʯʠץʜʠʢ. 

ʇʘʭʪʘ ʪʦʣʘʣʠ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʚʘ ʫʣʘʨʜʘʥ ʪʘʡʸʨʣʘʥʛʘʥ ʙʦסʣʦʚ ʤʘ״ʩʫʣʦʪʣʘʨʠ 

ʶץʦʨʠ ״ʘʞʤʜʦʨ ʟʠʯ ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ״ʘʚʦ ˄ʪʢʘʟʫʚʯʘʥʣʠʛʠ ʧʘʩʪ ʵʢʘʥʣʠʛʠ 

ʘʥʠץʣʘʥʜʠ. ʊʘʙʠʠʡ ʠʧʘʢʜʘʥ ʠʰʣʘʙ ʯʠץʘʨʠʣʛʘʥ ʷʥʛʠ ʪʫʨʜʘʛʠ ʠʧʘʢ ʜʦʢʘʩʠʥʠʥʛ 

ʶʟʘ ʟʠʯʣʠʛʠ ʢʘʤʘʡʪʠʨʠʣʛʘʥ ʙ˄ʣʠʙ, ʶץʦʨʠ ʛʠʛʝʥʠʢ ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ. 

ʊʘʜץʠץʦʪ ʠʰʠʜʘ ʷʥʛʠ ʠʧʘʢ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʥʘʤʫʥʘʩʠʥʠʥʛ ʶʟʘ ʟʠʯʣʠʛʠ, 

ʥʘʤʣʘʥʠʰʠ ʚʘ ʩʫʚ ˄ʪʢʘʟʫʚʯʘʥʣʠʛʠ ʪʝʟʣʠʛʠ ʙʠʣʘʥ ˄ʟʘʨʦ ʙʦסʣʠץʣʠʛʠ ˄ʨʥʘʪʠʣʜʠ. 

ʗʨʘ ʚʘ ʯʘץʘ ʠʥʬʝʢʮʠʷʩʠʥʠ ʜʘʚʦʣʘʰ - ʤʘʩʘʣʘʩʠ ʬʘץʘʪʛʠʥʘ ʞʘʨʨʦ״ʣʘʨ ʫʯʫʥ 

ʤʫʘʤʤʦ ʙ˄ʣʤʘʩʜʘʥ, ʙʘʣʢʠ ʙʠʨʠʥʯʠ ˄ʨʠʥʜʘ ʤʘʠʰʠʡ ״ʘʸʪʜʘ ʠʥʩʦʥʣʘʨʥʠʥʛ ʜʦʠʤʠʡ 

ʤʫʘʤʤʦʣʘʨʠ ʙ˄ʣʛʘʥ. ɹʫʥʜʘ ʪʠʙʙʠʸʪ ʘʤʘʣʠʸʪʠʜʘ ʙ˄ʣʛʘʥʠ ʢʘʙʠ, ʙʦסʣʦʚ 

ʤʘʪʝʨʠʘʣʣʘʨʠ ʙʘʲʟʘʥ ץʫʨʫץ ʜʦʢʘʣʠ ʸʢʠ ʪʫʨʣʠ ʜʦʨʠ - ʜʘʨʤʦʥʣʘʨ ʸʨʜʘʤʠʜʘʛʠ ˄ʨʘʰ 

ʢʝʥʛ ץ˄ʣʣʘʥʠʣʘʜʠ.  

ɹʫ ʙʠʣʘʥ ʙʠʨʠʥʯʠ ˄ʨʠʥʜʘ (ʫʥʠʥʛ ʙʠʨ ץʦʥʛʘ) ʢʦʤʧʣʝʢʩ ʭʫʩʫʩʠʷʪʣʘʨʠ 

ʢ˄ʨʩʘʪʛʠʯʣʘʨʠ ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ, ʷʲʥʠ ʚʠʨʫʩʣʘʨʜʘʥ ʩʘץʣʘʰ ץʦʙʣʠʷʪʠ, ʰʘʢʣ 

ʦʣʫʚʯʠ ʪʫʨʣʠ ʪʠʙʙʠʸʪ ʤʘʪʝʨʠʘʣʣʘʨʠʜʘʥ ʪʝʭʥʦʣʦʛʠʢ ץʘʡʪʘ ʠʰʣʘʪʠʣʠʰʠʜʘʥ 

ʘʥʠץʣʘʥʘʜʠ. 

ʗʥʛʠ ʪʘʢʣʠʬ ʵʪʠʣʘʸʪʛʘʥ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʷʨʘ ʜʘʚʦʣʘʰʥʠʥʛ ʙʦסʣʦʚ ʪʫʨʠʜʘ 

˄ʟʠʥʠʥʛ ʭʦʤ ʘʰʸ ʩʠʬʘʪʠ ʤʘʚʞʫʜʣʠʛʠ ʚʘ ʦʣʠʥʠʰʠ ʩʦʜʜʘʣʠʛʠ, ʙ˄ʡʠʯʘ ״ʘʸʪʥʠʥʛ 

ʙʘʨʯʘ ʰʘʨʦʠʪʠʜʘ ץ˄ʣʣʘʥʠʰʠ ʙʠʣʘʥ ʘʞʨʘʣʠʙ ʪʫʨʘʜʠ. ׳ʦʟʠʨʛʠ ʢʫʥʛʘʯʘ ʘʩʦʩʘʥ 

ʧʘʭʪʘ ʪʦʣʘʣʠ ʪʠʙʙʠʸʪ ʜʦʢʘʩʠ ʠʰʣʘʪʠʣʠʙ, ʫʥʠ ʶʟʘ ʟʠʯʣʠʛʠ 22,5-36,0 g/m2 ʛʘ ʪʝʥʛ. 

ɼʦʢʘʥʠʥʛ ʢʘʤʯʠʣʠʛʠ: ʫʥʠʥʛ ״ʘʞʤ ʦסʠʨʣʠʛʠʥʠ ʶץʦʨʠʣʠʛʠ ʚʘ ״ʘʚʦ ʚʘ ʙʫסʥʠ 

ʢʘʤ ˄ʪʢʘʟʫʚʯʘʥʣʠʛʠʜʠʨ. 

 ʘʨʠʣʛʘʥ ʪʘʙʠʠʡ ʠʧʘʢ ʪʠʙʙʠʸʪץʪʜʘ ʙʠʟ ʪʦʤʦʥʠʤʠʟʜʘʥ ʠʰʣʘʙ ʯʠץʦʟʠʨʛʠ ʚʘ׳

ʜʦʢʘʩʠ ʥʘʤʫʥʘʩʠ ʶʟʘ ʟʠʯʣʠʛʠ ʘʤʘʣʜʘʛʠ ʩʪʘʥʜʘʨʪʛʘ ʩʦʣʠʰʪʠʨʠʣʛʘʥʜʘ, ʫ ʠʥʛʠʯʢʘ 

ʪʦʣʘʣʘʨ ʠʰʣʘʪʠʣʛʘʥʣʠʛʠ ״ʠʩʦʙʠʛʘ ʧʘʩʘʡʪʠʨʠʣʜʠ (19,3-21,0 g/m2).  

ʊʠʙʙʠʪy ʜʦʢʘʩʠʜʘ ʙʦʰץʘ ʪʘʩʥʠʬʣʘʨʠ ץʘʪʦʨʠʜʘ ץʫʡʠʜʘʛʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

ʤʫ״ʠʤ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ: ʥʘʤʣʘʥʠʰʠ ʪʝʟʣʠʛʠ 10 s ʜʘʥ ʢ˄ʧ ʵʤʘʩ ʚʘ ״ʘʚʦ 

˄ʪʢʘʟʫʚʯʘʥʣʠʛʠ 10 sm/soat ʜʘʥ ʢʘʤ ʵʤʘʩ. ɹʫ ʢ˄ʨʩʘʪʛʠʯʣʘʨ ʜʦʢʘʥʠʥʛ ʶʟʘ ʟʠʯʣʠʛʠ 

ʙʠʣʘʥ ˄ʟʘʨʦ ʙʦסʣʠץ. 

ʊʘʞʨʠʙʘ ʥʘʪʠʞʘʣʘʨʠ 9 ʚʘ 10-ʨʘʩʤʣʘʨʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. 
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9-ʨʘʩʤ. ʊʠʙʙʠʸʪ ʜʦʢʘʩʠ ʥʘʤʫʥʘʣʘʨʠʥʠ ʢʘʧʠʣʣʷʨʣʠʛʠʥʠ ʶʟʘ 

ʟʠʯʣʠʛʠʛʘ ʙʦסʣʠץʣʠʢʣʘʨʠ  

 

 
 

10-ʨʘʩʤ. ʊʠʙʙʠʸʪ ʜʦʢʘʩʠ ʥʘʤʫʥʘʣʘʨʠʥʠ ʩʫʶץʣʠʢ ʰʠʤʠʰ 

ʭʫʩʫʩʠʷʪʠʥʠ ʶʟʘ ʟʠʯʣʠʛʠʛʘ ʙʦסʣʠץʣʠʛʠ 

 

9 ʚʘ 10 ʨʘʩʤʣʘʨʥʠ ʪʘ״ʣʠʣʠ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʪʠʙʙʠʸʪ ʠʧʘʢ ʜʦʢʘʩʠʥʠʥʛ 

ʶʟʘ ʟʠʯʣʠʛʠ ʢʘʤʘʡʛʘʥʣʠʛʠ ʙʠʣʘʥ ʫʥʠ ˄ʪʢʘʟʫʚʯʘʥʣʠʢ ״ʘʤʜʘ ʥʘʤʣʘʥʠʰ ʪʝʟʣʠʛʠ 

ʪʘʩʥʠʬʠ ʷʭʰʠʣʘʥʠʙ ʙʦʨʛʘʥ. 


