
ʄɽɾɼʋʅɸʈʆɼʅɸʗ ɸʂɸɼɽʄʀʗ ɸɻʈɸʈʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻʉʂʆɽ ʈɽɻʀʆʅɸʃʔʅʆɽ ʆʊɼɽʃɽʅʀɽ 

ʄɽɾɼʋʅɸʈʆɼʅʆʁ ɸʂɸɼɽʄʀʀ ɸɻʈɸʈʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻʉʂɸʗ ʈɽɻʀʆʅɸʃʔʅɸʗ ʆʈɻɸʅʀɿɸʎʀʗ 

ʀʅɾɽʅɽʈʆɺ ʉɽʃʔʉʂʆɻʆ ʍʆɿʗʁʉʊɺɸ 

 

ʀʥʜʝʢʩ ʂ0292 ʚ ʢʘʪʘʣʦʛʝ çʇʦʯʪʘ ʈʦʩʩʠʠ. ʇʝʨʩʦʥʘʣʴʥʘʷ ʧʦʜʧʠʩʢʘè 

 

 

 

 

 

ʀɿɺɽʉʊʀʗ 

 
ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

 

 

 

 

 

 

ɺʳʧʫʩʢ ˉ 41 (2018) 

 

ʊʦʤ 2 

 

 

 
ɺʳʭʦʜʠʪ 4 ʨʘʟʘ ʚ ʛʦʜ 

ʄʘʪʝʨʠʘʣʳ XXXI  ʅʘʮʠʦʥʘʣʴʥʦʡ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ) ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʋʣʫʯʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʩʝʨʚʠʩ ʘʚ-

ʪʦʤʦʙʠʣʝʡ, ʪʨʘʢʪʦʨʦʚ ʠ ʜʚʠʛʘʪʝʣʝʡè, ʧʦʩʚʷʱʝʥʥʦʡ 115-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʟʘʚʝ-

ʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ 

ɺʘʩʠʣʠʷ ʀʚʘʥʦʚʠʯʘ ʂʘʟʘʨʮʝʚʘ 

 

 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
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ʋɼʂ 338.4, 581/582, 629.0/1, 631.1/6, 631.9, 636.03, 654.9, 656.1, 658.2 

 

ʋʯʨʝʜʠʪʝʣʠ ʠ ʠʟʜʘʪʝʣʠ:  

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çʄʝʞʜʫʥʘʨʦʜ-

ʥʘʷ ʘʢʘʜʝʤʠʷ ʘʛʨʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè; ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʝ 

ʨʝʛʠʦʥʘʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ çʄʝʞʜʫʥʘʨʦʜʥʘʷ ʘʢʘʜʝʤʠʷ ʘʛʨʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷè; ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʞʝ-

ʥʝʨʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

 

ʈʝʜʘʢʮʠʷ: 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ: ʜ.ʪ.ʥ. ï ɽʥʠʢʝʝʚ ɺʠʣʴ ɻʫʤʝʨʦʚʠʯ 

ɿʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ:  

ʜ.ʪ.ʥ. ï ɹʝʣʦʚ ɺʘʣʝʨʠʡ ɺʘʩʠʣʴʝʚʠʯ 

ʜ.ʪ.ʥ. ï ʆʛʥʝʚ ʆʣʝʛ ɻʝʥʥʘʜʴʝʚʠʯ 

ʜ.ʩ.-ʭ.ʥ. ï ʊʨʠʬʦʥʦʚʘ ʄʘʨʠʷ ʌʝʜʦʪʦʚʥʘ 

ʜ.ʪ.ʥ. ï ʏʠʙʨʷʢʦʚ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ 
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ʜ.ʙ.ʥ. ï ɸʥʠʩʠʤʦʚ ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ 

ʜ.ʧ.ʥ. ï ɸʨʝʬʴʝʚ ʄʠʭʘʠʣ ɸʥʘʪʦʣʴʝʚʠʯ 

ʜ.ʩ.-ʭ.ʥ. ï ɹʘʨʘʥʠʢʦʚ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ 

ʜ.ʪ.ʥ. ï ɺʘʛʠʥ ɹʦʨʠʩ ʀʚʘʥʦʚʠʯ 

ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʚʝʪ.ʥ. ï ɺʘʩʠʣʝʚʠʯ ʌʝʜʦʨ ʀʚʘʥʦʚʠʯ 

ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʵ.ʥ. ï ɺʦʣʢʦʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ 

ʜ.ʪ.ʥ. ï ɻʘʬʘʨʦʚ ɸʙʜʫʣʘʟʠʟ ɸʙʜʫʣʣʦʬʠʟʦʚʠʯ (ʈ. ʊʘʜʞʠʢʠ-

ʩʪʘʥ) 

ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʙ.ʥ. ï ɼʦʥʥʠʢ ʀʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ 

ʜ.ʵ.ʥ. ï ʀʩʤʫʨʘʪʦʚ ʉʘʙʠʪ ɹʦʨʠʩʦʚʠʯ (ʈ. ʂʘʟʘʭʩʪʘʥ) 

ʜ.ʪ.ʥ. ï ʂʘʨʧʦʚ ɺʘʣʝʨʠʡ ʅʠʢʦʣʘʝʚʠʯ 

ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʩ.-ʭ.ʥ. ï ʂʠʨʶʰʠʥ ɺʘʣʝʨʠʡ ʀʚʘʥʦʚʠʯ 

ʜ.ʪ.ʥ. ï ʂʦʟʣʦʚ ɼʤʠʪʨʠʡ ɺʷʯʝʩʣʘʚʦʚʠʯ 

ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʵ.ʥ. ï ʂʦʩʪʷʝʚ ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ 

ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʜ.ʩ.-ʭ.ʥ. ï ʂʦʯʠʰ ʀʚʘʥ ʀʚʘʥʦʚʠʯ 

ʜ.ʬʠʣ.ʥ. ï ʃʘʨʠʦʥʦʚʘ ʀʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʜ.ʩ.-ʭ.ʥ. ï ʃʝʧʢʦʚʠʯ ʀʛʦʨʴ ʇʘʚʣʦʚʠʯ 

ʜ.ʵ.ʥ. ï ʄʘʣʳʰ ʄʠʭʘʠʣ ʅʠʢʠʬʦʨʦʚʠʯ 

ʜ.ʵ.ʥ. ï ʄʠʮʢʝʚʠʯ ɸʥʪʦʥ ɸʥʪʦʥʦʚʠʯ (ʈ. ʇʦʣʴʰʘ) 

ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʜ.ʩ.-ʭ.ʥ. ï ʆʚʯʠʥʥʠʢʦʚ ɸʣʝʢʩʝʡ ʉʝʤʝʥʦʚʠʯ 

ʜ.ʩ.-ʭ.ʥ. ï ʆʩʠʧʦʚʘ ɻʘʣʠʥʘ ʉʪʝʧʘʥʦʚʥʘ 

ʜ.ʵ.ʥ. ï ʇʘʩʪʝʨʥʘʢ ʇʘʚʝʣ ʇʝʪʨʦʚʠʯ 

ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʪ.ʥ. ï ʇʦʧʦʚ ɺʣʘʜʠʤʠʨ ɼʤʠʪʨʠʝʚʠʯ 

ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʜ.ʵ.ʥ. ï ʉʝʤʠʥ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ 

ʜ.ʪ.ʥ. ï ʉʝʯʢʠʥ ɺʘʩʠʣʠʡ ʉʝʤʝʥʦʚʠʯ 

ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʜ.ʚʝʪ.ʥ. ï ʉʪʝʢʦʣʴʥʠʢʦʚ ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʘʥ-

ʜʨʦʚʠʯ 

ʜ.ʵ.ʥ. ï ʉʫʣʠʥ ʄʠʭʘʠʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʜ.ʩ.-ʭ.ʥ. ï ʎʘʨʝʥʢʦ ɺʘʩʠʣʠʡ ʇʘʚʣʦʚʠʯ 

ʜ.ʪ.ʥ. ï ʐʝʧʦʚʘʣʦʚ ɺʷʯʝʩʣʘʚ ɼʤʠʪʨʠʝʚʠʯ 

ʜ.ʪ.ʥ. ï ʐʢʨʘʙʘʢ ɺʣʘʜʠʤʠʨ ʉʪʝʧʘʥʦʚʠʯ 

 

ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ ʠ ʠʟʜʘʪʝʣʷ: 
ʇʦʯʪʦʚʳʡ ʘʜʨʝʩ: 196607, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛïʇʫʰʢʠʥ, ʇʝʪʝʨ-

ʙʫʨʛʩʢʦʝ ʰʦʩʩʝ, ʜ. 2, ʢʦʨʧʫʩ 2, ʉʇʙɻɸʋ, ʢʘʬʝʜʨʘ ɺʊ ʠ ʀʆ ɸʇʂ 

ʂʦʥʪʘʢʪʥʳʝ ʪʝʣʝʬʦʥʳ: (812)-465-99-67; (812)-476-11-23; (812)-

476-44-44, ʜʦʙʘʚʦʯʥʳʡ 223 

ʌʘʢʩ: (812)-465-99-67 

Web-ʩʘʡʪ: www.maaorus.ru; E-mail: ognew.og@mail.ru 

 

ɾʫʨʥʘʣ ʠʟʜʘʝʪʩʷ ʩ 2006 ʛʦʜʘ 

ˉ 41' 2018 (10) 

 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥ ʚ ʇʝʨʝʯʝʥʴ ʨʦʩʩʠʡʩʢʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ 

ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩ-

ʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʳʭ 

ʩʪʝʧʝʥʝʡ ʢʘʥʜʠʜʘʪʘ ʠ ʜʦʢʪʦʨʘ ʥʘʫʢ (ʨʝʜʘʢʮʠʷ 13.08.2018), ʟʘ 

 ̄954. 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʘʛʝʥʪʩʪʚʝ ʧʦ 

ʥʘʜʟʦʨʫ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ ʤʘʩʩʦʚʳʭ ʢʦʤ-

ʤʫʥʠʢʘʮʠʡ ʠ ʦʭʨʘʥʝ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʈʌ: ʇʀ ˉ ʌʉ77-

27571 ʦʪ 14.03.2007 ʛ. 

 

ʄʘʪʝʨʠʘʣʳ ʚʳʧʫʩʢʘ ʨʘʟʤʝʱʝʥʳ ʪʘʢʞʝ ʥʘ ʩʘʡʪʝ ʄɸɸʆ: 

www.maaorus.ru 

 

ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ! 

ɺʦ 2-ʤ ʪʦʤʝ 41-ʛʦ ʚʳʧʫʩʢʝ ʀʟʚʝʩʪʠʡ ʄʝʞ-

ʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ ʦʙʣʘ-

ʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʣʝ-

ʚʳʭ ʠʩʧʳʪʘʥʠʡ, ʦʧʳʪʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʘ-

ʙʦʪʢʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʵʣʝʢ-

ʪʨʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʠ 

ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʭ ʧʨʦʚʝʜʝ-

ʥʠʷ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʨʘʙʦʪʳ, ʦʩʚʝʱʘʶ-

ʱʠʝ ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ɸʩʩʦʮʠʘʮʠʠ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩ-

ʧʨʝʤʝʥʪʦʚ (IAMFE), ʚ ʨʘʟʚʠʪʠʠ ʦʧʳʪʥʦʛʦ ʜʝʣʘ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʝʣʴʩʢʦʡ ʤʦʣʦʜʝʞʠ, 

ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʨʘʙʦʪʥʠ-

ʢʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʪʨʘʚʤʦʦʧʘʩ-

ʥʳʭ ʠ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪʘʭ, ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʠ ʩʪʘʥʦʚʣʝʥʠʶ ʧʨʘʚʠʣʴ-

ʥʦʡ ʢʫʣʴʪʫʨʳ ʞʠʟʥʠ ʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʝʣʴʩʢʦʡ ʤʦʣʦʜʝʞʠ ʚ ʥʘʩʪʦʷʱʝʤ ʩʙʦʨʥʠʢʝ ʫʜʝ-

ʣʝʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʩʙʦʨʥʠʢʝ ʟʘʥʠʤʘʶʪ 

ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʬʝʨʳ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʩʝʨʚʠʩʘ, ʦʮʝʥʢʠ ʦʙʦʩ-
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ɺɺɽɼɽʅʀɽ. ʇʨʠʨʦʜʥʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ɹʝʣʘ-

ʨʫʩʠ, ʚ ʮʝʣʦʤ, ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ. ʆʜʥʘʢʦ, ʝʩʣʠ ʫʯʝʩʪʴ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʟʘʩʫʰʣʠ-

ʚʦʩʪʠ ʢʣʠʤʘʪʘ ʠ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʛʦʜʳ 

ʚʥʫʪʨʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ, ʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʦʨʦʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ, ʚ ʦʩʥʦʚ-

ʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʞʜʝʚʘʥʠʝʤ [1]. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ (ʇʦʣʴʰʘ, ɻʝʨʤʘʥʠʷ, ʇʨʠʙʘʣʪʠʢʘ), 

ʨʘʩʰʠʨʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʨʠʪʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ: ʚʥʝʩʝʥʠʝ ʩʣʘʙʳʭ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʫʜʦʙʨʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʜʦ 0,1 % ʯʝʨʝʟ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʘʟʘʭ ʠʭ 

ʨʘʟʚʠʪʠʷ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨ-

ʤʦʢ ʥʘ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʆʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦ-

ʩʪʫʧʘʶʱʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʠ ʨʘʟʚʠ-

ʪʠʶ ʨʘʩʪʝʥʠʡ ʚ ʮʝʣʦʤ. ʊʦ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʚʥʦʩʠʤʳʭ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʨʴ ʫʜʦʙʨʝʥʠʡ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 

ʧʦʣʥʦʛʦ ʠʭ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʠʜʨʦʧʦʜʢʦʨʤʢʠ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʫʜʦʙʨʠʪʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʦʪʚʝʯʘʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʘʛʨʦʪʝʭʥʠʢʠ. 

ʆɹʒɽʂʊ ʀ ʄɽʊʆɼʀʂɸ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʜʘʥʥʦʛʦ ʚʦ-

ʧʨʦʩʘ ʠ ʩʣʝʜʫʶʱʠʝ ʮʠʬʨʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 6,2ï6,4 ʪ/ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 43 % ʢ ʫʨʦʚʥʶ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦ 1992 ʛ., 

ʢʦʛʜʘ ʚʥʦʩʠʣʦʩʴ ʜʦ 14,4 ʪ/ʛʘ. ʆʩʥʦʚʥʘʷ ʞʝ ʯʘʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʨʝʩʧʫʙ-

ʣʠʢʠ ʫʜʦʙʨʝʥʠʡ ï ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ. ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ: ʩʦʟʜʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʚʳʤʳʚʘʥʠʷ ʘʟʦʪʘ ʟʘ ʧʨʝʜʝʣʳ 

ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʠ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦ-

ʜʫʢʮʠʠ, ʩʥʠʞʘʝʪʩʷ ʝʝ ʢʘʯʝʩʪʚʦ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʜʨ. [2].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʉʐɸ ʠ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʦʨʛʘʥʠʯʝʩʢʘʷ (ʙʠʦʣʦʛʠʯʝʩʢʘʷ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ, ʙʠʦʜʠʥʘ-

ʤʠʯʝʩʢʘʷ ʠ ʜʨ.) ʩʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʥʦʛʦʦʪʨʘʩʣʝʚʫʶ ʩʠʩʪʝʤʫ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʢʦʪʦʨʘʷ ʠʩʢʣʶʯʘʝʪ ʯʘʩʪʠʯʥʦʝ, ʠʣʠ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ 

ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʘ ʩʦʭʨʘʥʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ï ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʥʝʢʦʨʥʝʚʳʤ ʧʦʜʢʦʨʤʢʘʤ (ʫʜʦʙʨʠʪʝʣʴʥʦʤʫ ʦʨʦʰʝʥʠʶ), ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʧʦ-

ʩʢʦʣʴʢʫ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʡ ʫʩʚʘʠʚʘʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 

ʜʘʞʝ ʙʳʩʪʨʝʝ, ʯʝʤ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ. 

ɺʘʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʦʙʨʝʥʠʡ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦʩʴ. ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʠʤʳʝ ʫʜʦʙʨʝʥʠʷ, ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ ʠ ʪ.ʜ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ 

ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Cu, Zn, Mo, Mn ʠ ʜʨ.) [3], ʘ ʪʘʢʞʝ 

ʞʠʜʢʠʭ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙʨʝʥʠʡ. ɺʩʝ ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜ-

ʩʪʚʘ ʜʣʷ ʫʜʦʙʨʠʪʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʆʜʥʘʢʦ çʧʨʦʙʣʝʤʥʳʤ ʤʝʩʪʦʤè ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ 

ʚʦʧʨʦʩʘ. ɻʣʘʚʥʳʤ ʚ ʫʜʦʙʨʠʪʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʷʚʣʷʝʪʩʷ ʪʦʯʥʘʷ ʩʪʘʙʠʣʴʥʘʷ ʜʦʟʠʨʦʚʘʥʥʘʷ ʧʦ-

ʜʘʯʘ ʚʥʦʩʠʤʦʛʦ ʫʜʦʙʨʝʥʠʷ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʠʜʨʦʧʦʜʢʦʨʤʢʘ çʥʘ ʛʣʘʟʦʢè, ʥʝ ʜʘʝʪ 
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ʥʫʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʤʠʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʚ ʚʠʜʝ ʝʤʢʦʩʪʠ ʜʣʷ ʫʜʦʙʨʝʥʠʡ, 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʠ ʧʝʨʝʤʝʰʠʚʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʦʚ, ʜʦʟʘʪʦʨʘ ʠʣʠ ʜʨʦʩʩʝʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ) ʠ ʧʦʜʘʯʘ ʨʘʩʪʚʦʨʘ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ 

ʥʝ ʜʘʪʴ ʵʬʬʝʢʪʘ, ʥʦ, ʚ ʩʣʫʯʘʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦ-

ʩʣʝʜʩʪʚʠʷʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʪʦʢ ʧʦ-

ʣʠʚʥʦʡ ʚʦʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʨʰʥʝʚʳʝ, ʤʝʤʙʨʘʥʥʳʝ ʠ ʠʥʞʝʢʪʦʨʥʳʝ ʜʦʟʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ 

(ʨʠʩ. 1). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʤʙʨʘʥʥʳʝ ʠ ʧʦʨʰʥʝʚʳʝ ʥʘʩʦʩʳ-ʜʦʟʘʪʦʨʳ ʩʧʦ-

ʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʜʦ 1100 ʣ/ʯ) ʠ ʪʦʯʥʦʩʪʴ ʜʦʟʠʨʦʚʘʥʠʷ [4]. 

ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ʤʝʤʙʨʘʥʥʳʭ ʜʦʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʜʝʣʘʝʪ ʠʭ ʤʝʥʝʝ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 
 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʭʝʤʘ ʜʦʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

 

ʕʬʬʝʢʪʠʚʥʳʤ ʜʦʟʠʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʟʘ ʩʯʝʪ ʥʘʧʦʨʘ ʚ ʚʦʜʦʧʨʦ-

ʚʦʜʷʱʝʡ ʩʠʩʪʝʤʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʟʠʨʦʚʘʥʥʳʡ ʚʚʦʜ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʪʦʢ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʩ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʧʦʨʰʥʝʚʦʡ ʥʘʩʦʩ-ʜʦʟʘʪʦʨ ʪʠʧʘ çDosatronè. ʂʦʥʩʪʨʫʢʮʠʷ ʜʦʟʘ-

ʪʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʚʦʜʠʤʳʭ ʫʜʦʙʨʝʥʠʡ (ʦʪ 0,2 ʜʦ 2 %), 

ʦʙʲʸʤ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʭʦʜʫ ʧʦʣʠʚʥʦʡ ʚʦʜʳ. ʊ.ʝ. ʦʪʧʘʜʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʠʨʦʚʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʮʠʢʣʘ ʫʜʦʙʨʠʪʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʠ ʫʜʦʙʥʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʵʞʝʢʪʦʨʥʦʝ ʜʦʟʠ-

ʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʪʠʧʘ çɺʝʥʪʫʨʠè. ʂʦʥʩʪʨʫʢʮʠʷ ʙʝʟ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʘʜʸʞʥʫʶ ʨʘʙʦʪʫ ʜʦʟʘʪʦʨʘ ʠ ʥʝ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. ʆʜ-

ʥʘʢʦ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʪʦʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ ʧʨʦʮʝʩʩʘ ʜʦʟʠʨʦʚʘʥʠʷ.  

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ. ɺ ʈʋʇ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʚʦʜʦʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʝ ʜʦʞʜʝʚʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʜʦʟʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ ʠ ʬʦʨʤʠʨʫʝʤʳʭ ʧʦʪʦʢʘʭ, ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʘʯʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦ-

ʟʠʨʦʚʘʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʦʞʜʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘ-

ʨʘʤʝʪʨʘʤʠ ï ʩ ʜʨʫʛʦʡ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʠʜ-

ʨʦʧʦʜʢʦʨʤʢʠ ʆɻɼ-50 ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʫʜʦʙʨʠʪʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʘʛʨʦʪʝʭʥʠʢʠ [5]. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʆɻɼ-50 ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʤʦ-

ʙʠʣʴʥʦʤ (ʧʝʨʝʜʚʠʞʥʦʤ) ʧʦʣʫʧʨʠʮʝʧʝ (ʩʤ. ʨʠʩ. 2 ʠ ʪʘʙʣ. 1): ʝʤʢʦʩʪʠ ʜʣʷ ʤʘʪʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʜʦʟʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩʠʩʪʝʤʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʝʥʪʠʣʝʡ, ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ï ʫʜʦʙʩʪʚʦ ʵʢʩʧʣʫʘʪʘʮʠʠ.  
 



7 

 

 
ʘ) 

 
ʙ) 

ʘ) 3D-ʤʦʜʝʣʴ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ;  

ʙ) ʦʙʱʠʡ ʚʠʜ ʥʘ ʠʩʧʳʪʘʥʠʷʭ ʚ ʦʧʳʪʥʦʤ ʦʨʦʩʠʪʝʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ çʊʫʰʢʦʚʦè ʋʆ çɹɻʉʍɸè 

ʈʠʩ. 2. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʛʠʜʨʦʧʦʜʢʦʨʤʢʠ ʆɻɼ-50 

 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʤʦʥʪʘʞ, ʠʣʠ ʜʝʤʦʥ-

ʪʘʞ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʠʩʪʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʧʝʨʝʫʩʪʘʥʦʚʠʪʴ ʩ ʦʜʥʦʡ ʦʨʦʩʠ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʨʫʛʫʶ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʢ ʤʝʩʪʫ ʦʨʦ-

ʰʝʥʠʷ ʚʩʶ ʩʠʩʪʝʤʫ, ʚʤʝʩʪʝ ʩ ʦʨʦʩʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ 

ʪʦʣʴʢʦ ʯʠʩʪʳʡ ʧʦʣʠʚ, ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. 

ɻʣʘʚʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʟʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʢʣʶʯʘ-

ʶʱʝʝ ʚ ʩʝʙʷ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʧʦʤʧʫ ʠ ʜʦʟʠʨʫʶʱʠʡ ʧʦʨʰʝʥʴ. ʈʘʙʦʪʘ ʜʦʟʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʦʤʧʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʝ, ʠʩ-

ʧʦʣʴʟʫʷ ʥʘʧʦʨ ʚʦʜʳ ʚ ʧʦʜʚʦʜʷʱʝʤ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʚʩʘʩʳʚʘʝʪ ʟʘʜʘʥʥʳʡ ʦʙʲʝʤ ʫʜʦʙʨʝʥʠʡ (ʙʠʦ-

ʧʨʝʧʘʨʘʪʦʚ) ʠʟ ʝʤʢʦʩʪʠ ʜʣʷ ʤʘʪʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʚʚʦʜʠʪ ʝʛʦ (ʦʙʲʝʤ) ʧʦʩʨʝʜʩʪʚʦʤ ʜʦʟʠʨʫʶ-

ʱʝʛʦ ʧʦʨʰʥʷ ʚ ʧʦʣʠʚʥʫʶ ʚʦʜʫ ʚ ʚʦʜʦʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʝ. ʇʦʣʫʯʘʝʤʘʷ ʩʤʝʩʴ ʧʦʜʘʝʪʩʷ ʚ ʚʳ-

ʭʦʜʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ ʠ ʜʘʣʝʝ ʚ ʜʦʞʜʝʚʘʣʴʥʳʡ ʘʧʧʘʨʘʪ.  
 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʜʣʷ ʛʠʜʨʦʧʦʜʢʦʨʤʢʠ ʢ ʜʦʞʜʝʚʘʣʴʥʳʤ ʫʩʪʘʥʦʚʢʘʤ ʆɻɼ-50 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɿʥʘʯʝʥʠʝ 

1 ʊʠʧ ʧʦʣʫʧʨʠʮʝʧʥʦʡ 

2 ʆʙʲʝʤ ʝʤʢʦʩʪʠ ʜʣʷ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ, ʣ, ʥʝ ʤʝʥʝʝ 500 

3 ʄʘʩʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʛ, ʥʝ ʙʦʣʝʝ 850 

4 ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦʟʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʤ3/ʯ ʦʪ 0,08 ʜʦ 0,80 

5 ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ (ʜʣʠʥʘ ʭ ʰʠʨʠʥʘ ʭ ʚʳʩʦʪʘ), ʤʤ, ʥʝ ʙʦʣʝʝ 4000 ʭ 1800 ʭ 2500 

6 ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʢ ʦʙʲʝʤʫ ʨʘʩʭʦʜʘ ʧʦ-

ʣʠʚʥʦʡ ʚʦʜʳ, % 
0,2 ï 2,0 

7 ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʜʘʯʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʥʘʧʦʨʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ, %, ʥʝ ʙʦʣʝʝ 3,0 

 

ʅʝʩʦʤʥʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʠʜʨʦʧʦʜʢʦʨʤʢʠ ʷʚ-

ʣʷʝʪʩʷ ʪʦʯʥʦʝ, ʩʪʘʙʠʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʦʟʠʨʦʚʢʠ ʫʜʦʙʨʝʥʠʡ (ʙʠʦʧʨʝ-

ʧʘʨʘʪʘ) ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ ʦʨʦʰʝʥʠʷ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʨʝʛʫ-

ʣʠʨʦʚʢʫ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʦʙʲʝʤʘ ʚʚʦʜʘ ʫʜʦʙʨʝʥʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʨʘʩʭʦʜʘ 

ʧʦʣʠʚʥʦʡ ʚʦʜʳ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʥʝʩʪʠ ʝʛʦ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ: ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʢʘʢ ʥʘ ʤʦ-

ʙʠʣʴʥʳʝ ʙʘʨʘʙʘʥʥʦ-ʰʣʘʥʛʦʚʳʝ ʫʩʪʘʥʦʚʢʠ, ʪʘʢ ʠ ʥʘ ʰʠʨʦʢʦʟʘʭʚʘʪʥʫʶ ʧʦʟʠʮʠʦʥʥʫʶ ʜʦʞʜʝ-

ʚʘʣʴʥʫʶ ʪʝʭʥʠʢʫ. 

ɺ ʨ̫ʜʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʠʜʨʦʧʦʜʢʦʨʤʢʠ ʆɻɼ-50 ʧʦʟʚʦʣʠʪ ʟʘ-

ʤʝʥʠʪʴ ʨʘʙʦʪʫ ʥʝʜʝʰʝʚʦʛʦ ʩʘʤʦʭʦʜʥʦʛʦ, ʠʣʠ ʧʨʠʮʝʧʥʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʚʦʟ-

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʠʜ-
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ʨʦʧʦʜʢʦʨʤʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʪʝʭ-

ʥʠʢʠ, ʧʦʚʳʩʠʪ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʋʇ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè 

ʧʨʦʜʦʣʞʘʶʪʩʷ ʧʦʠʩʢʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʫʜʦʙʨʠʪʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʟʜʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʢ ʜʦʞʜʝʚʘʣʴʥʳʤ ʫʩʪʘʥʦʚʢʘʤ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʧʨʠʥʮʠʧʝ ʵʞʝʢʮʠʠ (ʧʦʙʫʞʜʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʝ ʪʚʝʨʜʳʤ ʪʝʣʦʤ (ʣʦʧʘʩʪʥʳʤ ʢʦʣʝʩʦʤ, ʠʣʠ ʧʦʨʰʥʝʤ), ʘ ʩʪʨʫʝʡ ʩʘʤʦʡ 

ʞʠʜʢʦʩʪʠ). ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʦʟʠʨʦʚʘʥʥʦʛʦ ʚʚʦʜʘ ʫʜʦʙʨʠʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ 

ʧʦʪʦʢ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʤʝʪʦʜʦʤ ʵʞʝʢʮʠʠ, ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʦʙʦʩʥʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʪʠʤʠʟʘʮʠʶ 

ʨʘʩʯʝʪʦʚ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʞʝʢʪʦʨʦʚ. ʇʨʦʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʫʜʦʙʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʵʞʝʢʪʦʨʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʪʨʫʡʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʝʡ ʠ ʥʘʧʦʨ-

ʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʘʢʫʫʤʤʝʪʨʘ, ʪʨʫʙʳ ɺʝʥʪʫʨʠ, ʝʤʢʦʩʪʠ ʜʣʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʦʨʦʰʝʥʠʷ, ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʜʦʙʨʠ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʦʜʦ-ʚʦʟʜʫʰʥʳʭ ʵʞʝʢʪʦʨʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʧʘʨʘʤʝʪʨʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʜʦʞʜʷ (ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ) ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. 

ɺʓɺʆɼʓ. ɺ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʩʪʘʥʦʚʠʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʫʜʦʙʨʠʪʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʘʷ ʠ ʵʢʦʥʦʤʠʯʥʘʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʟʜʘʪʴ ʟʦʥʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ.-ʭ. ʢʫʣʴʪʫʨ, ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʩ 

ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ, ʩʥʠʟʠʪʴ ʝʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʦʟʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʟʠʨʦʚʘʥʥʳʡ ʚʚʦʜ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʪʦʢ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʩ ʚʳʩʦʢʦʡ ʪʦʯ-

ʥʦʩʪʴʶ, ʷʚʣʷʶʪʩʷ ʥʘʩʦʩʳ-ʜʦʟʘʪʦʨʳ ʧʦʨʰʥʝʚʦʛʦ ʪʠʧʘ. ʀʭ ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦ-

ʢʠʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʡ ʚʚʦʜʠʤʳʭ ʫʜʦʙʨʝʥʠʡ (0,2ï2 %) ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 

1100 ʣ/ʯ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʨʘʟʨʘʙʦʪʢʘ ï ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʛʠʜʨʦʧʦʜʢʦʨʤʢʠ ʆɻɼ-50 ï ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʪʦʯʥʦʝ, ʩʪʘʙʠʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʦʟʠʨʦʚʢʠ ʫʜʦʙʨʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʮʠʢʣʘ ʦʨʦʰʝʥʠʷ. ɺ ʢʦʤʧʣʝʢʩʝ ʩ ʜʦʞʜʝʚʘʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʫʜʦʙʨʠʪʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʘʛʨʦʪʝʭ-

ʥʠʢʠ.  
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ʋɼʂ 574 

ʌʃɸɻʄɸʅʉʂʀʁ ʇʈʆɽʂʊ ʉʊʈɸʊɽɻʀʀ ɽʉ  
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ʙʣʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, (ʛ. ʉʇʙ, ʈʌ) 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ., E-mail): +798523544978, sznii@yandex.ru  

ɺ.ɺ. ɹʝʣʷʢʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻɸʋ (ʛ. ʉʇʙ, ʈʌ) 

ɺ.ɹ. ʄʠʥʠʥ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʩʪ. ʥʘʫʯʥ. ʩʦʪʨʫʜʥʠʢ, ʌɻɹʅʋ çʀʥʩʪʠʪʫʪ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè (ʛ. ʉʇʙ, ʈʌ) 

ʀ.ɹ. ʋʞʠʥʦʚʘ, ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çʆʙʱʝʩʪʚʦ ʩʦʜʝʡʩʪʚʠʷ ʫʩʪʦʡ-

ʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡè (ʛ. ʉʇʙ, ʈʌ) 

 
ɺɺɽɼɽʅʀɽ. ʇʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ ˉ R057 ʇʨʦʛʨʘʤʤʳ "ʀʅʊɽʈʈɽɻ/ ʈʝʛʠʦʥ ɹʘʣ-

ʪʠʡʩʢʦʛʦ ʤʦʨʷ 2014-2020" ï çʋʣʫʯʰʝʥʥʳʝ ʥʘʚʦʟʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʩʦʢʨʘʱʝʥʠʷ ʵʤʠʩʩʠʠè. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ɹʘʣʪʠʡʩʢʦʤʫ ʇʣʘʥʫ ʜʝʡʩʪʚʠʡ 

ʍɽʃʂʆʄ (2013), ʧʦʩʪʫʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ ʠʟ ʩʪʨʘʥ ʍɽʃʂʆʄ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʥʠʞʝʥʦ ʥʘ 11 % (N) ʠ 44 % (ʈ) ʢ 2020 ʛ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʷʪʳʝ ʤʝʨʳ, 

ʩʦʢʨʘʱʝʥʠʝ ʵʤʠʩʩʠʠ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʘ ʚʳʧʦʣʥʠʤʳʝ 

ʠʥʜʠʢʘʪʦʨʳ ʠ ʥʘʜʝʞʥʳʝ ʜʘʥʥʳʝ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ï ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʩʦʙʝʥʥʦ ʤʘ-

ʣʦʵʬʬʝʢʪʠʚʥʳʤʠ ʙʳʣʠ ʤʝʨʳ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʵʤʠʩʩʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʆɹʒɽʂʊ ʀ ʄɽʊʆɼʀʂɸ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʝ ʪʦʯʥʦʛʦ ʫʯʝʪʘ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʣʘʥʳ ʧʦ ʚʥʝʩʝʥʠʶ ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʙʘʣʘʥʩʘ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʉʦʚʝʱʘʥʠʝ ʤʠʥʠʩʪʨʦʚ ʩʪʨʘʥ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʦʝ ʍɽʃʂʆʄ ʚ 2013 ʛ., ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʦ ʥʘʯʘʣʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝ-

ʪʦʜʘ ʪʦʯʥʦʛʦ ʫʯʝʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʫʨʦʚʥʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦ 

ʚʩʝʭ ʩʪʨʘʥʘʭ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʩ ʢʦʥʮʘ 2018 ʛ. ʆʩʥʦʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʥʘʜʝʞʥʦʡ ʠ ʦʪʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʥʘʚʦʟʘ ʚ ʩʪʨʘʥʘʭ ʈɹʄ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʧʨʦʝʢʪʘ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘʚʦʟʘ ʠ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢ 2018 ʛ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ ʩ ʥʘʚʦʟʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʦ-

ʢʨʘʱʝʥʠʷ ʵʤʠʩʩʠʡ. ɼʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʫʜʫʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʦʙʥʦʚʣʝʥʥʳʭ ʠ ʫʪʦʯʥʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʥʘʚʦʟʘ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʨʦʝʢʪʘ: 

ʘ) ʤʘʩʩʘ ʠ ʚʣʘʞʥʦʩʪʴ ʥʘʚʦʟʘ, ʦʙʨʘʟʫʝʤʦʛʦ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ, ʠʣʠ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʚʝʜʝʥʠʝʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʚʠʥʝʡ ʠ ʧʪʠʮʳ (ʢʫʨʳ); 

ʙ) ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʘʚʦʟʝ (N, ʈ, ʂ); 

ʚ) ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʘʢʪʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʩʢʦʪʘ/ʧʪʠʮʳ ʠ ʦʙʨʘʱʝʥʠʷ ʩ ʥʘʚʦʟʦʤ. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʳ ʩʙʦʨʘ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʩʪʨʘʥʘʭ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʟʘʤʝʪʥʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʥʝʩʦʧʦʩʪʘʚʠʤʳʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʠʷʤ ʠ ʥʝʩʦʦʪʚʝʪ-

ʩʪʚʠʷʤ ï ʥʘʧʨʠʤʝʨ, ʚ ʦʮʝʥʢʝ ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʥʘʚʦʟʘ ʚ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ 

ʩ ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʩʦʢʨʘʱʝʥʠʶ 

ʵʤʠʩʩʠʠ. ʕʪʦ ʧʨʠʟʥʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. 

ʇʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʧʨʦʛʨʘʤʤʳ, ʩʦʜʝʡʩʪʚʫʶʱʠʝ ʝʛʦ 

ʫʩʪʦʡʯʠʚʦʤʫ ʠ ʙʝʟʦʧʘʩʥʦʤʫ ʦʙʨʘʱʝʥʠʶ, ʜʦʣʞʥʳ ʦʧʠʨʘʪʴʩʷ ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʜʘʥʥʳʝ. ʀʩʧʦʣʴʟʫʷ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʙʘʣʪʠʡʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʥʘʚʦʟʘ, ʩʪʨʘʥʳ ʈɹʄ ʩʤʦʛʫʪ 

ʩʦʚʤʝʩʪʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʝʛʦ ʦʙʨʘʱʝʥʠʝʤ ʠ ʫʪʠʣʠʟʘʮʠʝʡ. ʅʘʮʠʦʥʘʣʴʥʳʝ 
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ʨʘʟʣʠʯʠʷ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʦʥʘ. 

çʅʘʚʦʟʥʳʝ ʩʪʘʥʜʘʨʪʳè ï ʬʣʘʛʤʘʥʩʢʠʡ ʧʨʦʝʢʪ ʉʪʨʘʪʝʛʠʠ ɽʉ ʜʣʷ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ 

ʤʦʨʷ (ʧʨʠʦʨʠʪʝʪʥʘʷ ʦʙʣʘʩʪʴ ï ʙʠʦʵʢʦʥʦʤʠʢʘ). ʆʥ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ çʀʅ-

ʊɽʈʈɽɻ. ʈʝʛʠʦʥ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷè, ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʦʨʠʪʝʪʫ 2 (ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝ-

ʥʠʝ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ).  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ï ʜʚʘ ʛʦʜʘ. ʇʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʠ: 01/10/2017-30/09/2019. 

ɹʶʜʞʝʪ ʧʨʦʝʢʪʘ: 2,9 ʤʣʥ ʝʚʨʦ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ: 

1) ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠ-

ʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʥʘʚʦʟʘ; 

2) ʚʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʥʘʠʣʫʯʰʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʫʯʝʪʘ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʧʣʘʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ; 

3) ʘʧʨʦʙʠʨʦʚʘʥʠʝ ʠ ʦʮʝʥʢʘ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ 

ʠ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʣʠʪʠʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʧʣʘʥʘʤʠ ʠʭ ʚʥʝʜʨʝʥʠʷ. 

ɻʣʘʚʥʳʡ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʘ ï ʨʘʩʰʠʨʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʮʝʣʝ-

ʚʳʭ ʛʨʫʧʧ (ʘʛʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʢʦʥʩʫʣʴʪʘʥʪʦʚ, ʚʣʘʩʪʝʡ, ʜʠʨʝʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ) ʚ ʦʙʣʘʩʪʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘʚʦʟʦʤ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ï ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʞʝ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ ʈɹʄ 

ʫʯʘʩʪʚʫʶʪ ʚ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ʇʨʦʝʢʪʥʳʡ ʢʦʥʩʦʨʮʠʫʤ ʩʦʩʪʦʠʪ ʠʟ 19 ʧʘʨʪʥʝʨʦʚ ʠ 37 ʘʩʩʦʮʠʠ-

ʨʦʚʘʥʥʳʭ ʧʘʨʪʥʝʨʦʚ ʠʟ 9 ʩʪʨʘʥ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1. ʇʘʨʪʥʸʨʳ ʧʨʦʝʢʪʘ 

ʉʪʨʘʥʘ ʇʘʨʪʥʝʨʳ 

ʌʠʥʣʷʥʜʠʷ: 

¶ Natural Resources Institute Finland (LUKE) - ʚʝʜʫʱʠʡ ʧʘʨʪʥʝʨ; 

¶ Finish Environment Institute (SYKE); 

¶ Central Union of Agricultural Producers and Forest Owners (MTK); 

¶ Helsinki Commission (HELCOM). 

ʐʚʝʮʠʷ: ¶ RISE Research Institutes of Sweden; Swedish Board of Agriculture. 

ɼʘʥʠʷ: 
¶ SEGES; 

¶ Aarhus Universitetet. 

ɻʝʨʤʘʥʠʷ: ¶ Julius Kuhn Institute. 

ʇʦʣʴʰʘ: 
¶ Institute of Soil Science and Plant Cultivation State Research Institute; 

¶ Agricultural Advisory Center in Brwin·w 

ʃʠʪʚʘ: ¶ Lithuanian University of Health Sciences. 

ʃʘʪʚʠʷ: 
¶ Latvian Farmers' Parliament; The State Plant Protection Service of Latvia; 

¶ Agrochemical laboratory. 

ʕʩʪʦʥʠʷ: 
¶ Eesti Maaulikool Estonian University of Life Sciences (EMU); 

¶ Estonian Crop Research Institute (ECRI). 

ʈʦʩʩʠʷ: 

¶ ʀʥʩʪʠʪʫʪ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʀɸʕʇ); 

¶ ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çʆʙʱʝʩʪʚʦ ʩʦʜʝʡʩʪʚʠʷ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʣʴ-
ʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡè (ʆʉʋʈʉʊ); 

¶ ʇʩʢʦʚʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ. 

ɸʩʩʦʮʠʠʨʦ-

ʚʘʥʥʳʝ ʨʦʩ-

ʩʠʡʩʢʠʝ ʧʘʨʪ-

ʥʝʨʳ: 

¶ ʂʦʤʠʪʝʪ ʧʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ; 

¶ ɻʣʘʚʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; 

¶ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ; 

¶ ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʘʛʨʦʙʠʟʥʝʩʘ. 

 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ ʨʷʜ ʨʘʙʦʯʠʭ ʧʘʢʝʪʦʚ, ʟʘʜʘʯ ʠ ʘʢʪʠʚʥʦʩʪʝʡ: 

ʈʘʙʦʯʠʡ ʧʘʢʝʪ 1 ï ʋʧʨʘʚʣʝʥʠʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʂʦʦʨʜʠʥʘʮʠʷ ʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʘʭ ʜʘʥ-

ʥʦʛʦ ʈʘʙʦʯʝʛʦ ʧʘʢʝʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʧʘʨʪʥʝʨʦʤ ʧʨʦʝʢʪʘ Natural Resources Institute 

Finland (LUKE). 

ʈʘʙʦʯʠʡ ʧʘʢʝʪ 2 ï ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʪʙʦʨʫ ʠ ʘʥʘʣʠʟʫ ʧʨʦʙ ʥʘʚʦʟʘ. ɿʘ-

ʜʘʯʠ ʈʇ2: 

- ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʙ ʥʘʚʦʟʘ; 
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- ʊʝʩʪʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʦʙʨʘʟʮʦʚ ʥʘʚʦʟʘ; 

- ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʚʦʟʦʤ ʚ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ (ʘʥʢʝʪʠʨʦʚʘ-

ʥʠʝ); 

- ʊʝʩʪʠʨʦʚʘʥʠʝ ʚ ʚʳʙʨʘʥʥʳʭ ʧʠʣʦʪʥʳʭ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʩʪʨʘʥʘʭ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡ-

ʩʢʦʛʦ ʤʦʨʷ. 

ɸʢʪʠʚʥʦʩʪʴ 2.1. ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʦʪʙʦʨʫ ʧʨʦʙ ʥʘʚʦʟʘ. 

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: ʈʫʢʦʚʦʜʩʪʚʦ (ʠʥʩʪʨʫʢʮʠʷ) + ʫʯʝʙʥʳʡ ʬʠʣʴʤ. 

ɸʢʪʠʚʥʦʩʪʴ 2.2. ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʘʥʘʣʠʟʫ ʥʘʚʦʟʘ. 

ʆʙʨʘʟʮʳ ʥʘʚʦʟʘ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦ ʚʳʙʨʘʥʥʳʤ ʧʘ-

ʨʘʤʝʪʨʘʤ, ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʚ ʩʪʨʘʥʘʭ ʠ/ʠʣʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ 

ʧʘʨʪʥʝʨʦʚ ʧʨʦʝʢʪʘ. 

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʨʘʟ-

ʥʳʭ ʪʠʧʦʚ ʥʘʚʦʟʘ. 

ɸʢʪʠʚʥʦʩʪʴ 2.3. ʐʘʙʣʦʥ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ. 

ɸʢʪʠʚʥʦʩʪʴ 2.4. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʪʙʦʨʫ ʠ ʘʥʘʣʠʟʫ ʧʨʦʙ ʥʘʚʦʟʘ, ʚʢʣʶ-

ʯʘʷ ʰʘʙʣʦʥ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ (ʆʩʥʦʚʥʘʷ ʚʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ): 

- ʏʝʪʢʠʝ ʠ ʜʦʩʪʫʧʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʪʙʦʨʫ ʧʨʦʙ ʠ ʘʥʘʣʠʟʫ ʥʘʚʦʟʘ ʚ ʪʠ-

ʧʠʯʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʩ ʨʘʟʣʠʯ-

ʥʳʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ ʠ ʪʠʧʦʤ ʥʘʚʦʟʘ; 

- ʐʘʙʣʦʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʥʘʚʦʟʫ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ, ʩ ʨʘʟʲ-

ʷʩʥʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʘʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʜʠʘ-

ʣʦʛʫ; 

- ʋʯʝʙʥʳʡ ʬʠʣʴʤ ʧʦ ʦʪʙʦʨʫ ʧʨʦʙ ʠ ʦʙʨʘʙʦʪʢʝ ʦʙʨʘʟʮʦʚ ʥʘʚʦʟʘ; 

-  ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʘʙʦʯʠʡ ʧʘʢʝʪ 3: ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʥʳʤ ʩʠʩʪʝʤʘʤ ʥʘʚʦʟʘ. ɿʘʜʘʯʠ 

ʈʇɿ: 

- ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʩʯʝʪʫ ʠ ʢʘʣʴʢʫʣʷʪʦʨʘ (Excel) ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʢʘʯʝʩʪʚʘ ʥʘʚʦʟʘ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʥʦ ʩ ʫʯʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ; 

- ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʩʯʝʪ ʨʘʟʣʠʯʥʳʭ ʥʘʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʢʘʪʝʛʦʨʠʡ ʞʠʚʦʪʥʳʭ ʠ ʪʠʧʦʚ 

ʥʘʚʦʟʘ; 

- ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʨʘʩʯʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 

ʧʦ ʥʘʚʦʟʫ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʈʘʙʦʯʝʤ ʧʘʢʝʪʝ 2; 

- ɺʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʙʥʦʚʣʝʥʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʠʩʪʝʤʳ. 

ɸʢʪʠʚʥʦʩʪʴ 3.1. ɼʝʡʩʪʚʫʶʱʠʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʨʘʩʯʝʪʘ ʥʘʚʦʟʘ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʯʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʝʜʠʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥ-

ʜʘʮʠʡ ʧʦ ʩʠʩʪʝʤʝ ʨʘʩʯʝʪʘ ʥʘʚʦʟʘ ʚ ʈɹʄ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʩʯʝʪʘ, ʚʢʣʶʯʘʷ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʩʧʦ-

ʩʦʙʳ ʭʨʘʥʝʥʠʷ ʥʘʚʦʟʘ ʠ ʪ. ʜ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ (IPCC, ɽʄɽʈ/ɽɽɸ, BREF). 

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: ʆʪʯʝʪ ʧʦ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʨʘʩʯʝʪʘ ʥʘʚʦʟʘ. 

ɸʢʪʠʚʥʦʩʪʴ 3.2. ʈʘʩʯʝʪ ʚʳʭʦʜʘ ʥʘʚʦʟʘ ʦʪ ʞʠʚʦʪʥʦʛʦ (ʵʢʩʢʨʝʮʠʠ). 

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: ʀʥʩʪʨʫʤʝʥʪ ʥʘ ʦʩʥʦʚʝ Excel ʩ ʯʝʪʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʠ ʧʦʪʨʝʙʥʦ-

ʩʪʷʤʠ ʚ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ + ʨʫʢʦʚʦʜʩʪʚʦ (ʠʥʩʪʨʫʢʮʠʷ). 

ɸʢʪʠʚʥʦʩʪʴ 3.3. ʈʘʩʯʝʪ ʥʘʚʦʟʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ. 

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: ʀʥʩʪʨʫʤʝʥʪ ʥʘ ʦʩʥʦʚʝ Excel ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ; ʨʫʢʦʚʦʜʩʪʚʦ (ʠʥʩʪʨʫʢʮʠʷ) ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 

ɸʢʪʠʚʥʦʩʪʴ 3.4. ʈʘʩʯʝʪ ʥʘʚʦʟʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱʘ. 

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: ʀʥʩʪʨʫʤʝʥʪ ʥʘ ʦʩʥʦʚʝ Excel ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ, ʨʫʢʦʚʦʜʩʪʚʦ (ʠʥʩʪʨʫʢʮʠʷ) ʧʦ ʭʨʘʥʝʥʠʶ ʥʘʚʦʟʘ. 

ɸʢʪʠʚʥʦʩʪʴ 3.5. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ ʥʘʚʦʟʘ (ʆʩʥʦʚʥʘʷ ʚʳʭʦʜʥʘʷ 
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ʧʨʦʜʫʢʮʠʷ): 

- ʀʥʩʪʨʫʤʝʥʪ ʨʘʩʯʝʪʘ ʥʘ ʦʩʥʦʚʝ Excel (3.2-3.4) + ʨʫʢʦʚʦʜʩʪʚʦ (ʠʥʩʪʨʫʢʮʠʷ); 

- ʇʣʘʥ ʦʙʥʦʚʣʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʘʙʦʯʠʡ ʧʘʢʝʪ4: ʆʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʚʥʝʜʨʝʥʠʷ ʋʣʫʯʰʝʥʥʳʭ ʥʘʚʦʟʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ɿʘʜʘʯʠ ʈʇ4: 

- ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ (ʨʘʟʨʘʙʦʪʘʥ-
ʥʳʭ) ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʚ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ; 

- ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ 
(ʨʘʟʨʘʙʦʪʘʥʥʳʭ) ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ; 

- ʆʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʠʪʠʢʠ. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʈʇ4 ï ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʦʙʨʘʟʥʦʡ ʠ ʩʦʧʦʩʪʘʚʠʤʦʡ ʦʩʥʦʚʳ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ 

ʥʘʚʦʟʘ ʠ ʝʸ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʧʫʪʝʤ ʧʨʦʚʝʨʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʨʘʙʦʯʠʭ ʧʘʢʝʪʘʭ 2 ʠ 3. 

ɸʢʪʠʚʥʦʩʪʴ 4.1. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ 

ʥʘʚʦʟʫ. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ ʠ ʪʝʢʫʱʠʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʮʝʣʴʶ: 

- ʩʥʠʞʝʥʠʷ ʚʳʤʳʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʵʤʠʩʩʠʡ; 

- ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʜʦʟ ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʧʨʠ ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʝ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: ʦʪʯʝʪ ʦ ʩʦʢʨʘʱʝʥʠʠ ʨʠʩʢʦʚ ʛʘʟʦʦʙʨʘʟʥʳʭ ʵʤʠʩʩʠʡ ʠ ʚʳʤʳʚʘʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʥʘ ʫʨʦʚʥʝ ʭʦʟʷʡ-

ʩʪʚʘ ʠ ʩʪʨʘʥʳ. 

ɸʢʪʠʚʥʦʩʪʴ 4.2. ʋʣʫʯʰʝʥʥʳʡ ʫʯʝʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ: 

- ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʥʘʚʦʟʫ ʠʟ ʈʇ2-3 ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʙʘʣʘʥʩʦʚ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʧʨʠ ʧʦʤʦʱʠ ʨʷʜʘ ʚʳʙʨʘʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʩʪʨʘʥ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ 

ʤʦʨʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʘ ɽʚʨʦʩʪʘʪʘ.  

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: ʉʨʘʚʥʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʨʳʭ ʠ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʦ ʥʘʚʦʟʫ 

ʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ɸʢʪʠʚʥʦʩʪʴ 4.3. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ 

ʥʘʚʦʟʫ: 

- ʅʘ ʧʨʠʤʝʨʝ ʨʷʜʘ ʚʳʙʨʘʥʥʳʭ ʧʠʣʦʪʥʳʭ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʙʫʜʫʪ ʠʟʫʯʝʥʳ ʧʦʪʝʥʮʠʘʣʴ-
ʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʭʦʟʷʡʩʪʚʘ.  

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: 

- ʀʥʩʪʨʫʤʝʥʪ ʥʘ ʦʩʥʦʚʝ Excel ʠ ʧʝʯʘʪʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʮʝʥʢʝ ʵʢʦʥʦʤʠ-
ʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʚʥʝʩʝ-

ʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʥʘʚʦʟʘ; 

- ʆʪʯʝʪ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʥʘ 
ʫʨʦʚʥʝ ʭʦʟʷʡʩʪʚʘ ʠ ʩʪʨʘʥʳ. 

ɸʢʪʠʚʥʦʩʪʴ 4.4. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʆʩʥʦʚʥʘʷ ʚʳ-

ʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ): 

- ʈʝʢʦʤʝʥʜʘʮʠʠ ʠ ʯʝʪʢʠʝ ʫʢʘʟʘʥʠʷ: 

- ʢʘʢ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦ ʥʘʚʦʟʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ ʩ ʤʝʥʴʰʠʤʠ ʵʤʠʩʩʠʷʤʠ; 

- ʢʘʢʦʡ ʤʝʪʦʜ ʫʯʝʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫ-

ʯʝʥʥʳʤʠ ʧʨʠ ʧʦʤʦʱʠ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ; 

- ʇʝʯʘʪʥʳʡ ʦʪʯʝʪ, ʚʢʣʶʯʘʶʱʠʡ ʦʮʝʥʢʫ ʧʦʩʣʝʜʩʪʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʧʦ ʥʘʚʦʟʫ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʚʥʝʜʨʝʥʠʶ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ; 

- ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʈʘʙʦʯʠʡ ʧʘʢʝʪ 5: ɼʝʡʩʪʚʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʚ ʩʝʣʴ-

ʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʧʦʣʠʪʠʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ ʥʘ ʫʨʦʚʥʝ ʩʪʨʘʥ ʠ ʚʩʝʛʦ 

ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ɿʘʜʘʯʠ ʈʇ5: 

- ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʤʝʥʘ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʟʥʘʥʠʷʤʠ ʠ ʠʜʝʷʤʠ ʤʝʞʜʫ ʧʘʨʪʥʝ-
ʨʘʤʠ ʧʨʦʝʢʪʘ, ʠ ʮʝʣʝʚʳʤʠ ʛʨʫʧʧʘʤʠ; 

- ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʮʝʣʝʚʳʭ ʛʨʫʧʧ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

- ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʚ ʥʘʮʠʦʥʘʣʴ-
ʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

- ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ; 

- ʉʦʟʜʘʥʠʝ ʩʧʨʘʚʦʯʥʠʢʘ ʧʦ ʨʘʟʫʤʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʝʛʠʦʥʝ ɹʘʣ-
ʪʠʡʩʢʦʛʦ ʤʦʨʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʚʩʝʭ ʨʘʙʦʯʠʭ ʧʘʢʝʪʦʚ. 

ɸʢʪʠʚʥʦʩʪʴ 5.1. ɼʠʘʣʦʛ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ 

ʫʨʦʚʥʝ: 

- ʄʝʨʦʧʨʠʷʪʠʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʧʨʘʢʪʠʯʝʩʢʠʝ ʩʝʤʠʥʘʨʳ, ʢʨʫʛʣʳʝ ʩʪʦʣʳ, ʧʨʦʬʝʩ-
ʩʠʦʥʘʣʴʥʳʝ ʪʫʨʳ, ʫʯʝʙʥʳʝ ʜʥʠ) ʙʫʜʫʪ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡ-

ʩʢʦʛʦ ʤʦʨʷ; 

- ʅʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʨʪʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ (ʟʠʤʘ 2017ï2018), ʧʦʩʚʷʱʝʥʥʳʝ ʚʚʝʜʝʥʠʶ ʚ ʧʨʦ-

ʝʢʪ ʮʝʣʝʚʳʭ ʛʨʫʧʧ; 

- ɺʪʦʨʘʷ ʩʝʨʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʣʝʪʦ/ʦʩʝʥʴ 2018) ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʯʪʦ 
ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʪʨʘʞʘʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷ-

ʪʠʷʭ ʠ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ; 

- ɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ (ʚʝʩʥʘ/ʦʩʝʥʴ 2019) ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦ-
ʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʠ ʘʧʨʦʙʘʮʠʠ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʥʘʚʦʟʫ 

ʚ ʫʯʝʪʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʩʝʤʠʥʘʨʳ ʠʤʝʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʦʜʭʦʜʠʣʠ ʜʣʷ 

ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. 

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: ɺʳʚʦʜʳ ʠʟ ʩʝʨʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʦʙʳʪʠʡ + ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ ʜʣʷ ʧʦʠʩʢʘ ʩʭʦʜʩʪʚ ʠ ʨʘʟʣʠʯʠʡ. 

ɸʢʪʠʚʥʦʩʪʴ 5.2. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʧʦ ʥʘʚʦʟʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ (ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʛʨʫʧʧʦʡ 

ɸɻʈʀ- ʍɽʃʂʆʄ). ʊʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʩʧʦʩʦʙʦʚ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʩʪʨʘʥʘʭ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ: 

- ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʤʠʥʘʨ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʧʨʠʫʨʦʯʝʥ ʢ ʩʦʚʝʱʘ-
ʥʠʶ ʛʨʫʧʧʳ ɸɻʈʀ -ʍɽʃʂʆʄ); 

- ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʤʠʥʘʨ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ (ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤ 
ʧʦʜʭʦʜʷʱʠʤ ʧʦ ʪʝʤʘʪʠʢʝ ʤʝʨʦʧʨʠʷʪʠʝʤ). 

ɺʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ: 

- ʇʨʦʝʢʪ ʈʫʢʦʚʦʜʩʪʚʘ / ʈʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʮʝʣʝʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʍɽʃʂʆʄ ʧʦ 
ʥʘʚʦʟʥʳʤ ʩʪʘʥʜʘʨʪʘʤ; 

- ʈʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʜʠʨʝʢʪʠʚʥʦʤ ʫʨʦʚʥʝ ʧʦ ʯʘʩʪʦʪʝ ʦʙʥʦʚʣʝʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. 

ɸʢʪʠʚʥʦʩʪʴ 5.3. ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʚʦʟʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ (ʆʩʥʦʚʥʘʷ ʚʳʭʦʜʥʘʷ ʧʨʦʜʫʢʮʠʷ): 

- ʅʘʠʣʫʯʰʠʝ ʤʝʪʦʜʳ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʫʯʝʪʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʝʛʠʦʥʝ ɹʘʣʪʠʡ-

ʩʢʦʛʦ ʤʦʨʷ ʙʫʜʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝʭ ʨʘʙʦʯʠʭ ʧʘʢʝ-

ʪʦʚ ʚ ʦʙʱʝʝ ʠʟʜʘʥʠʝ ï "ʉʧʨʘʚʦʯʥʠʢ", ʥʘʧʠʩʘʥʥʳʡ ʜʦʩʪʫʧʥʳʤ ʷʟʳʢʦʤ ʠ ʩʦʜʝʨʞʘʱʠʡ 

ʩʩʳʣʢʠ ʥʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʚʳʧʫʱʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʈʇ 2-4. ʉʧʨʘʚʦʯʥʠʢ ʙʫ-
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ʜʝʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʚʦʟʘ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥ-

ʮʠʧʘʤʠ ʙʝʟʦʪʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʟʜʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʛʦ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

- ɼʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ ʉʇʙɻɸʋ ʠ ʇʩʢʦʚ-

ʩʢʦʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʤ ʢʦʣʣʝʜʞʝ ʙʫʜʫʪ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʜʫʣʠ ʢ ʫʯʝʙ-

ʥʳʤ ʢʫʨʩʘʤ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ. 

ʅʘʯʘʣʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʨʦʩʩʠʡʩʢʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʆʬʠʮʠʘʣʴʥʦʝ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʩʪʘʨʪʦʚʘʣʘ 1 ʦʢʪʷʙʨʷ 2017 ʛ. ʋʞʝ 24 ʦʢʪʷʙʨʷ 2017 ʛ. ʚ ʍʝʣʴʩʠʥʢʠ (ʌʠʥ-

ʣʷʥʜʠʷ) ʩʦʩʪʦʷʣʩʷ ʜʚʫʭʜʥʝʚʥʳʡ ʩʪʘʨʪʦʚʳʡ ʩʝʤʠʥʘʨ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚʩʝ ʧʘʨʪ-

ʥʝʨʳ ʧʨʦʝʢʪʘ. ʅʘ ʩʝʤʠʥʘʨʝ ʙʳʣʠ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʟʘʜʘʯʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦ-

ʝʢʪʘ ʠ ʧʨʦʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨʪʥʝʨʦʚ ʧʦ ʨʘʙʦʯʠʤ ʧʨʦʝʢʪʘʤ.  

ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ʥʘ ʩʝʤʠʥʘʨʝ ʤʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʧʨʦʝʢʪʘ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʚʩʪʨʝʪʠʣʠʩʴ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʠ ʫʩʪʘʥʦʚʠʣʠ ʨʘʙʦʯʠʝ ʢʦʥʪʘʢʪʳ.  

ʉʪʘʨʪʦʚʦʝ ʩʦʚʝʱʘʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʧʘʨʪʥʝʨʦʚ ʧʦ ʧʨʦʝʢʪʫ çʅʘʚʦʟʥʳʝ ʩʪʘʥʜʘʨʪʳè ʩʦʩʪʦ-

ʷʣʦʩʴ 15 ʥʦʷʙʨʷ 2017 ʛ. ʚ ʀʥʩʪʠʪʫʪʝ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ). ɺ ʟʘʩʝʜʘʥʠʠ ʪʘʢʞʝ ʧʨʠʥʷʣʠ ʫʯʘ-

ʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʂʦʤʠʪʝʪʘ ʧʦ ʘʛʨʦʧʨʦʤʳʰ-

ʣʝʥʥʦʤʫ ʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʯʘʩʪʥʠʢʦʚ ʩʦʩʪʘʚʠʣʦ 16 ʯʝʣʦʚʝʢ.  

ɺ ʭʦʜʝ ʟʘʩʝʜʘʥʠʷ ʦʙʩʫʞʜʘʣʩʷ ʫʪʦʯʥʝʥʥʳʡ ʩʦʩʪʘʚ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ ʠ ʧʨʦʮʝʜʫʨʘ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʧʘʨʪʥʸʨʦʚ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ʈʦʩʩʠʡʩʢʠʝ ʢʦʦʨʜʠ-

ʥʘʪʦʨʳ ʧʨʝʜʩʪʘʚʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʣʘʥʳ ʨʘʙʦʪ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ʂʦʦʨʜʠʥʘʪʦ-

ʨʘʤʠ ʩ ʨʦʩʩʠʡʩʢʦʡ ʩʪʦʨʦʥʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʣʠʮʘ: ʈʇ 2 ï ɸ.ʉ. ʆʛʣʫʟʜʠʥ (ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʀɸʕʇ), ʈʇ ɿ ï ɽ.ɺ. ʐʘʣʘʚʠʥʘ (ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ ʀɸʕʇ), ʈʇ 4 ï ʀ.ɸ. ʉʫʙʙʦʪʠʥ (ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀɸʕʇ), ʈʇ 5 ï ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʜʠʨʝʢʪʦʨ ʄʆʆ ʆʉʋʈʉʊ ɺ.ɹ. ʄʠʥʠʥ. ʇʦ ʧʦʨʫʯʝʥʠʶ ʛʨʫʧʧʳ ɸʛʨʠ ʍɽʃʂʆʄ ɺ.ɹ. ʄʠʥʠʥ 

ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʢʦʦʨʜʠʥʘʪʦʨʘ ʧʨʦʝʢʪʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞ-

ʜʝʥʠʝ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦʬʝʩʩʦʨ ʉʇʙɻɸʋ, ʚʠʮʝ-

ʧʨʝʟʠʜʝʥʪ ʄʆʆ ʆʉʋʈʉʊ ɺ.ɺ. ɹʝʣʷʢʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ 

ʄʆʆ ʆʉʋʈʉʊ ʀ.ɹ. ʋʞʠʥʦʚʘ. ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ï ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʠʥʞʝ-

ʥʝʨʥʦʡ ʵʢʦʣʦʛʠʠ ʀɸʕʇ, ʜ.ʪ.ʥ. ɸ.ʖ. ɹʨʶʭʘʥʦʚ. 

ʉʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʩʭʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʦʨʜʠʥʘʪʦʨʳ ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ ʩʚʦʜ-

ʥʳʝ ʦʪʯʝʪʳ ʩ ʫʯʝʪʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʩʝʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʩʦʚʝʱʘʥʠʷ ʦʙʩʫʞʜʘʣʠʩʴ ʚʦʧʨʦʩʳ ʚʳʙʦʨʘ ʧʠʣʦʪʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʦʞʠʜʘʝʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʚʥʝʜʨʝʥʠʷ ʚ ʈʦʩʩʠʠ. 

ɿʘ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʝʢʪʘ (ʦʢʪʷʙʨʴ 2017 ï ʤʘʨʪ 2018) ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʠ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʛʨʘʤ-

ʤʦʡ. ʇʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʂʦʤʠʪʝʪʦʤ ʧʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʢʦʤ-

ʧʣʝʢʩʫ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɻʣʘʚʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʠʣʦʪ-

ʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʦʝʢʪʘ. ɺ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʛʦʚʦʨʳ ʦʙ ʫʯʘʩʪʠʠ ʚ ʧʨʦʝʢʪʝ ʚ ʢʘʯʝʩʪʚʝ ʧʠʣʦʪʥʳʭ ʙʳʣʠ 

ʧʦʜʧʠʩʘʥʳ ʩ ʰʝʩʪʴʶ ʭʦʟʷʡʩʪʚʘʤʠ (8 ʧʣʦʱʘʜʦʢ), ʚ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʩ ʜʚʫʤʷ (3 ʧʣʦʱʘʜʢʠ). 

ʉ ʢʦʥʮʘ ʤʘʨʪʘ 2018 ʛ. ʵʢʩʧʝʨʪʳ ʧʨʦʝʢʪʘ ʥʘʯʘʣʠ ʧʦʩʝʱʘʪʴ ʧʠʣʦʪʥʳʝ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʚʦʜʠʪʴ 

ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʥʘʚʦʟʘ ʥʘ ʘʥʘʣʠʟ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʥʘʚʦʟʘ, ʧʦ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʚ 

ʧʨʦʝʢʪʝ ʩʭʝʤʝ, ʧʨʦʚʦʜʠʪʩʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʀɸʕʇ. ʍʦʟʷʡʩʪʚʘ ʪʘʢʞʝ ʧʦʩʪʘʚ-

ʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʨʤʣʝʥʠʠ ʩʢʦʪʘ ʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʕʢʩʧʝʨʪʳ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ 

ʨʘʙʦʯʠʭ ʧʘʢʝʪʦʚ ʨʘʙʦʪʘʣʠ ʧʦ ʧʨʦʛʨʘʤʤʘʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʨʘʙʦʯʠʭ ʧʘʢʝʪʦʚ 

ʧʨʦʝʢʪʘ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʝʢʪʝ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʩʨʝʜʠ ʮʝʣʝʚʳʭ ʛʨʫʧʧ. ʇʨʝʩʩ-ʨʝʣʠʟʳ 

ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ ʧʘʨʪʥʝʨʦʚ. ɹʳʣ ʧʦʜʛʦʪʦʚʣʝʥ, ʠʟʜʘʥ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʝʨʚʳʡ 
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ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣʝʪʝʥʴ ʧʨʦʝʢʪʘ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʦʝʢʪʘ ʚʳʩʪʫʧʠʣʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʧʨʦʝʢʪʝ ʥʘ ʩʦʚʝʱʘʥʠʷʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ, ʇʩʢʦʚʩʢʦʡ ʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʷʭ. 

ɺʘʞʥʳʤ ʩʦʙʳʪʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʜʚʝʣʦ ʠʪʦʛʠ ʧʝʨʚʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʪʘʣʘ ʈʘʙʦʯʘʷ 

ʚʩʪʨʝʯʘ ʧʦ ʧʨʦʝʢʪʫ çMANURE Baltic Standardsè ʚ ʨʘʤʢʘʭ XIX ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʕʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʌʦʨʫʤʘ çɼʝʥʴ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷè.  ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ XIX ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʕʢʦ-

ʣʦʛʠʯʝʩʢʠʡ ʌʦʨʫʤ çɼʝʥʴ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷè ʧʨʦʭʦʜʠʣ 22ï23 ʤʘʨʪʘ 2018 ʛ., ʩʦʚʤʝʩʪʥʦ ʩ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʦʡ çʕʢʦʣʦʛʠʷ ʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘè, ʠ ʩʪʘʣ ʚʘʞʥʳʤ ʩʦʙʳʪʠʝʤ ʚ ʞʠʟʥʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɺ ʝʛʦ ʨʘʙʦʪʝ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ ʩʚʳʰʝ 300 ʯʝʣʦʚʝʢ, ʚʢʣʶʯʘʷ ʙʦʣʝʝ 100 ʠʥʦ-

ʩʪʨʘʥʮʝʚ. ɺ ʈʘʙʦʯʝʡ ʚʩʪʨʝʯʝ ʧʨʦʝʢʪʘ ʫʯʘʩʪʚʦʚʘʣʦ 43 ʯʝʣʦʚʝʢʘ: ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʌʠʥʣʷʥʜʠʠ, ɻʝʨʤʘʥʠʠ ʠ ʐʚʝʮʠʠ, ʘ ʪʘʢʞʝ ʍʝʣʴʩʠʥʩʢʦʡ ʂʦʤʠʩʩʠʠ. ɺ ʩʦʩʪʘʚ 

ʫʯʘʩʪʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʭʦʜʠʣʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ çMANURE Baltic Standardsè ʉʘʨʠ 

ʃʦʫʩʪʨʠʥʝʥ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʈʇ5 ʧʨʦʝʢʪʘ ʉʫʩʘʥʥʘ ʂʘʘʩʠʥʝʥ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʠ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʵʢʩʧʝʨʪʦʚ ʧʨʦʝʢʪʘ, ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʠ ʥʘʫʯʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʩʩʳ, ʘ 

ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ʈʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʝʢʪʘ ʨʘʩʩʢʘʟʘʣʠ ʦ ʨʘʙʦʪʝ ʧʘʨʪʥʝʨʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠ ʨʝʰʘʝʤʳʭ ʟʘ-

ʜʘʯʘʭ. ʈʦʩʩʠʡʩʢʠʝ ʵʢʩʧʝʨʪʳ ʧʨʝʜʩʪʘʚʠʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʳʧʦʣʥʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʥʘʚʦʟʘ ʚ ʧʠʣʦʪʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʠ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ ʚ ʨʘʤʢʘʭ ʧʨʦ-

ʝʢʪʘ; ʤʝʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ ʩʦʩʪʘʚʝ ʥʘʚʦʟʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ; ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʥʘʚʦʟ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʉ.ʗ. ʗʥʢʠʥ, ʜʠʨʝʢʪʦʨ ʇʩʢʦʚʩʢʦʛʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʭʥʠʢʫʤʘ (ʧʘʨʪʥʝʨʘ 

ʧʨʦʝʢʪʘ) ʨʘʩʩʢʘʟʘʣ ʦ ʟʥʘʯʝʥʠʠ ʧʨʦʝʢʪʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʤʫ ʩʝʣʴʩʢʦʤʫ 

ʭʦʟʷʡʩʪʚʫ ʚ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ. 

ʇʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʙʳʣʘ ʧʨʠʥʷʪʘ ʨʝʟʦʣʶʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʫʯʘʩʪʥʠʢʠ ʈʘʙʦʯʝʡ ʚʩʪʨʝʯʠ 

ʧʦʜʯʝʨʢʥʫʣʠ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʷʪ ʫʪʦʯʥʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʥʘʚʦʟʝ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʝʛʦ ʦʙʨʘʱʝʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʧʦ-

ʪʝʨʠ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʠ ʥʘʤʝʪʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʩʥʠʞʝʥʠʶ.  

ɺʓɺʆɼʓ: 

1. ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʇʣʘʥʘ ʜʝʡʩʪʚʠʷ ʧʦ ʟʘʱʠʪʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʢʪʠʚʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢʠ ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʦʙʲʝʤ ʩʦʟʜʘʚʘʝʤʦʡ 

ʠʤʠ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

2. ʅʘʚʦʟ, ʦʙʨʘʟʫʝʤʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʧʪʠʮʳ, ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʟʘʛʨʷʟʥʝʥʠʡ ʦʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʤʝ ʚʳʭʦʜʘ ʠ ʩʦʩʪʘʚʝ ʥʘʚʦʟʘ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ 

ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦʜʛʦʪʦʚʢʠ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

3.  ʇʨʦʝʢʪ çʅʘʚʦʟʥʳʝ ʩʪʘʥʜʘʨʪʳè ʥʘʮʝʣʝʥ ʥʘ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʠ ʧʦʚʳʰʝʥʠʠ ʟʥʘʥʠʷ ʠ 

ʢʦʤʧʝʪʝʥʮʠʠ ʮʝʣʝʚʳʭ ʛʨʫʧʧ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ, ʩʦʚʤʝʩʪʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʥʘʚʦ-

ʟʦʤ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ. 
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ʄɽʊʆɼ ɹɸʃɸʅʉɸ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ʈɽʉʋʈʉʅʓʍ ʇʆʊʆʂʆɺ  

ʅɸ ɾʀɺʆʊʅʆɺʆɼʏɽʉʂʆʄ ʂʆʄʇʃɽʂʉɽ 

ɸ.ʖ. ɹʨʶʭʘʥʦʚ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ 1 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ., ʝ-mail): +79216535133; e-mail: chevi883@yandex.ru  

ɽ.ɺ. ʐʘʣʘʚʠʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; ʝ-mail): +79627151070; e-mail: shalavinaev@mail.ru 

ʕ.ɺ. ɺʘʩʠʣʴʝʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; ʝ-mail): +79522218306; e-mail: sznii6@yandex.ru 

ʌɻɹʅʋ çʀʥʩʪʠʪʫʪ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘè (ʛ. ʉʇʙ, ʈʌ) 

 

ɺɺɽɼɽʅʀɽ. ʅʘʚʦʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʦʜʥʦʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʨʘʟʣʠʯʘ-

ʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʞʠʚʦʪʥʳʭ, ʚʦʟʨʘʩʪʘ, ʧʦʨʦʜʳ ʠ ʧʦʣʘ, ʪʠʧʦʚ ʢʦʨʤʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʩʦʜʝʨʞʘʥʠʷ, ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ, ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪ.ʜ. ʈʘʟʣʠʯʠʷ ʚ ʤʝʪʦʜʘʭ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ (ʤʘʩʩʘ ʵʢʩʢʨʝʤʝʥʪʦʚ ʞʠʚʦʪʥʳʭ, ʥʘʚʦʟʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙ-

ʨʝʥʠʷ) ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ (ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʚʦʟʘ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʨʝʛʠ-

ʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ (ʈʅɹ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʧʦʩʪʫʧʣʝ-

ʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʠʟ-ʟʘ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʠʟʤʝʨʝ-

ʥʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʚ ʦʪʦʙʨʘʞʝʥʠʠ ʜʦʣʠ ʥʘʛʨʫʟʢʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʘʚʦʟʦʤ. 

ɺ ʦʢʪʷʙʨʝ 2017 ʛ. ʩʪʘʨʪʦʚʘʣ ʧʨʦʝʢʪ ˉ R057 ʇʨʦʛʨʘʤʤʳ "ʀʅʊɽʈʈɽɻ/ ʈʝʛʠʦʥ ɹʘʣʪʠʡ-

ʩʢʦʛʦ ʤʦʨʷ 2014ï2020" ʋʣʫʯʰʝʥʥʳʝ ʥʘʚʦʟʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘ-

ʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʩʦʢʨʘʱʝʥʠʷ ʵʤʠʩʩʠʠè. ʆʜʥʠʤ ʠʟ ʨʘʙʦʯʠʭ ʧʘʢʝʪʦʚ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʈʇ3 çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʥʳʤ ʩʠʩʪʝʤʘʤ ʥʘʚʦʟʘè. ɺ ʨʘʤʢʘʭ ʜʘʥ-

ʥʦʛʦ ʨʘʙʦʯʝʛʦ ʧʘʢʝʪʘ ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ ʢʦʣʠʯʝʩʪʚʘ 

ʠ ʢʘʯʝʩʪʚʘ ʥʘʚʦʟʘ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʥʦ ʩ ʫʯʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʘʞʜʦʡ ʠʟ ʩʪʨʘʥ ʈɹʄ.  

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ. ʄʘʩʩʘ ʵʢʩʢʨʝʤʝʥʪʦʚ ʢʦʨʦʚ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʦʙʱʝʛʦ 

ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʪʦʜʦʤ ʙʘʣʘʥʩʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʝʪʦʚ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʙʳʣʠ ʧʨʠʥʷʪʳ ʝʜʠʥʳʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥ ʈɹʄ. 

ʈʘʩʯʝʪ ʦʩʫʱʝʩʪʚʣʝʥ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ: 

- ʜʦʡʥʳʝ ʢʦʨʦʚʳ, ʠʤʝʶʱʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ (NEB), ï 30 ʛʦʣʦʚ; 

- ʜʦʡʥʳʝ ʢʦʨʦʚʳ, ʠʤʝʶʱʠʝ ʥʫʣʝʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ (0EB), ï 60 ʛʦʣʦʚ; 

- ʜʦʡʥʳʝ ʢʦʨʦʚʳ, ʠʤʝʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ (PEB), ï 60 ʛʦʣʦʚ; 

- ʩʫʭʦʩʪʦʡʥʳʝ ʢʦʨʦʚʳ ï 40 ʛʦʣʦʚ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʝʜʠʥʳʡ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ:  

- ʩʠʣʦʩ (30 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ ʜʣʷ (NEB), 32 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ ʜʣʷ (0EB), 29 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ ʜʣʷ 

(PEB), 25 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ ʜʣʷ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ); 

- ʷʯʤʝʥʴ (12 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ ʜʣʷ (NEB) ʠ (0EB), 8 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ ʜʣʷ (PEB), 2 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ 
ʜʣʷ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ); 

- ʨʘʧʩʦʚʳʡ ʞʤʳʭ (2,5 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ ʜʣʷ (NEB), 3,2 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ ʜʣʷ (0EB), 1,5 ʢʛ/ʛʦʣ ʚ 

ʩʫʪʢʠ ʜʣʷ (PEB), 0,5 ʢʛ/ʛʦʣ ʚ ʩʫʪʢʠ ʜʣʷ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ). 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʝʪʦʜ ʙʘʣʘʥʩʘ ʙʳʣ ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʫʩʣʦʚʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʙʳʣʠ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ:  

- ʢʦʨʤʣʝʥʠʝ ʢʦʨʦʚ (ʤʘʩʩʘ ʢʦʨʤʘ, ʝʛʦ ʚʣʘʞʥʦʩʪʴ ʠ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ) ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ 

ʣʘʢʪʘʮʠʠ ʞʠʚʦʪʥʦʛʦ: 1 ʩʪʘʜʠʷ ʣʘʢʪʘʮʠʠ ï ʨʘʟʜʦʡ (ʩ 1 ʧʦ 90 ʩʫʪʢʠ), 2 ʩʪʘʜʠʷ ʣʘʢʪʘʮʠʠ ï 

ʩʪʘʙʠʣʠʟʘʮʠʷ (ʩ 91 ʧʦ 210 ʩʫʪʢʠ), 3 ʩʪʘʜʠʷ ʣʘʢʪʘʮʠʠ ï ʟʘʚʝʨʰʝʥʠʝ (ʩ 211 ʧʦ 300 ʩʫʪʢʠ), 

ʩʫʭʦʩʪʦʡʥʳʝ ʢʦʨʦʚʳ; 

- ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʧʨʠ ʨʘʩʯʝʪʝ ʤʝʪʦʜʦʤ 
ʙʘʣʘʥʩʘ ʤʘʩʩʳ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʪʠʧʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
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ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ [1ï3]. 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʪʘ-

ʢʠʭ ʩʪʨʘʥʘʭ ʈɹʄ, ʢʘʢ ʕʩʪʦʥʠʷ, ɼʘʥʠʷ, ʇʦʣʴʰʘ, ʃʘʪʚʠʷ, ʌʠʥʣʷʥʜʠʷ ʠ ʐʚʝʮʠʷ [4]. ʇʨʦʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʘʟʦʪʘ ʠ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʵʢʩʢʨʝʤʝʥʪʘʭ ʢʦʨʦʚ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʟʘʨʫʙʝʞʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, 

ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʚ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʘʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [5, 6]. ɼʘʥʥʳʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1 ʠ 2. 
 

 
ʈʠʩ. 1. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʪʝʣʝ ʢʦʨʦʚʳ ʠ ʪʝʣʝ ʪʝʣʝʥʢʘ 

 

 
ʈʠʩ. 2. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʢʝ, ʪʝʣʝ ʢʦʨʦʚʳ ʠ ʪʝʪʝ ʪʝʣʝʥʢʘ 

 

ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʪʝʣʝ ʢʦʨʦʚʳ ʚ ʇʦʣʴʰʝ ʩʦʩʪʘʚʣʷʝʪ 9 % ʦʪ ʧʦʣʥʦʛʦ ʧʦʛʣʦ-

ʱʝʥʠʷ ʘʟʦʪʘ; ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ï 18,1 % ʦʪ ʦʙʱʝʛʦ ʧʦʛʣʦʱʝʥʠʷ ʬʦʩʬʦʨʘ. ɺ ʐʚʝʮʠʠ ʩʦʜʝʨʞʘ-

ʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʮʝʣʦʤ ʜʣʷ ʚʩʝʭ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 1 ʠ 2, ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʟʥʘʯʝʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ/ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʢʝ, ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ ʠ ʪʝʣʝ 

ʪʝʣʝʥʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ: ʦʪ 1 ʛ/ʢʛ ʘʟʦʪʘ ʚ ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ ʚ ʃʘʪʚʠʠ ʜʦ 25,6 

ʛ/ʢʛ ʘʟʦʪʘ ʚ ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ ʚ ʕʩʪʦʥʠʠ; ʦʪ 0,96 ʛ/ʢʛ ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʢʝ ʚ ɼʘʥʠʠ ʜʦ 6,24 ʛ/ʢʛ 

ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʢʝ ʚ ʃʘʪʚʠʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ ʵʢʩʢʨʝʤʝʥʪʘʭ ʢʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩ. 3. ɼʣʷ ʈʦʩʩʠʠ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʟ ʨʫʢʦʚʦʜʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ [5], ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʩʪʨʘʥ 

ʈɹʄ ï ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʩʪʨʘʥʝ ʤʝʪʦʜʘʤʠ. 
 

 
ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ ʵʢʩʢʨʝʤʝʥʪʘʭ ʢʦʨʦʚ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʥʘʚʦʟʝ ʂʈʉ 

ʩʦʩʪʘʚʣʷʝʪ 288 ʛ/ʩʫʪʢʠ, ʘ ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʘʟʦʪʘ ʠ ʟʥʘʯʝʥʠʝʤ ʝʛʦ ʤʘʩʩʳ ʜʣʷ 

ʈʦʩʩʠʠ ï ʩʦʩʪʘʚʠʪ 28 %. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ P2O5 ï 107 ʛ/ʩʫʪʢʠ, ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʜʣʷ ʈʦʩ-

ʩʠʠ ï 110,3 ʛ/ʩʫʪʢʠ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʭʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʘʩʯʝʪ ʤʘʩʩʳ ʵʢʩʢʨʝʤʝʥʪʦʚ ʢʦʨʦʚ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʦʙʱʝʛʦ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʙʳʣ 

ʘʧʨʦʙʠʨʦʚʘʥ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ, ʙʳʣ ʦʙʩʣʝʜʦʚʘʥ ʪʠʧʦʚʦʡ ʢʦʤʧʣʝʢʩ ʂʈʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʠ 

ʨʘʟʚʝʜʝʥʠʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɽʜʠʥʦʚʨʝʤʝʥʥʦʝ ʧʦʛʦʣʦʚʴʝ ʢʦʨʦʚ ʥʘ ʢʦʤʧʣʝʢʩʝ ʩʦʩʪʘʚ-

ʣʷʝʪ 365 ʛʦʣʦʚʳ. ɼʣʷ ʢʦʨʦʚ ʨʘʟʨʘʙʦʪʘʥʳ 4 ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʣʘʢʪʘ-

ʮʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʞʠʚʦʪʥʦʝ. ɼʣʷ 1 ʩʪʘʜʠʠ ʣʘʢʪʘʮʠʠ ʧʝʨʝʚʘʨʠʚʘʝ-

ʤʦʩʪʴ ʨʘʮʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 72 %, ʥʘʜʦʠ ʤʦʣʦʢʘ ʩʦʩʪʘʚʣʷʶʪ 34 ʢʛ ʥʘ 1 ʞʠʚʦʪʥʦʝ ʚ ʩʫʪʢʠ. ɼʣʷ 

2 ʩʪʘʜʠʠ ʣʘʢʪʘʮʠʠ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴ ʨʘʮʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 69 %, ʥʘʜʦʠ ʤʦʣʦʢʘ ʩʦʩʪʘʚʣʷʶʪ 25 

ʢʛ ʥʘ 1 ʞʠʚʦʪʥʦʝ ʚ ʩʫʪʢʠ. ɼʣʷ 3 ʩʪʘʜʠʠ ʣʘʢʪʘʮʠʠ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴ ʨʘʮʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 67 %, 

ʥʘʜʦʠ ʤʦʣʦʢʘ ʩʦʩʪʘʚʣʷʶʪ 18,5 ʢʛ ʥʘ 1 ʞʠʚʦʪʥʦʝ ʚ ʩʫʪʢʠ. ʇʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴ ʨʘʮʠʦʥʘ ʜʣʷ ʩʫ-

ʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 68 %. ʉʨʝʜʥʷʷ ʚʣʘʞʥʦʩʪʴ ʵʢʩʢʨʝʤʝʥʪʦʚ ʢʦʨʦʚ (ʢʘʣ ʠ ʤʦʯʘ) ʩʦ-

ʩʪʘʚʣʷʝʪ 88,4%. 

ʅʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ ʠ ʤʦʣʦʢʝ 

ʚʟʷʪʳ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1, 2]: 

- ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʤʦʣʦʢʝ ʩʦʩʪʘʚʣʷʝʪ 3,3 %; 

- ʤʘʩʩʘ ʦʪʣʦʞʝʥʥʦʛʦ ʘʟʦʪʘ ʚ ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 20 ʛʨʘʤʤ ʚ ʩʫʪʢʠ; 

- ʟʘ 1 ʣʘʢʪʘʮʠʶ ʚ ʤʦʣʦʢʦ ʧʝʨʝʭʦʜʠʪ 4,5 ʢʛ ʬʦʩʬʦʨʘ; 

- ʤʘʩʩʘ ʦʪʣʦʞʝʥʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 14 ʛʨʘʤʤ ʚ ʩʫʪʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʩʢʨʝʤʝʥʪʦʚ 

ʢʦʨʦʚ ʤʝʪʦʜʦʤ ʙʘʣʘʥʩʘ ʤʘʩʩʳ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: ʤʘʩʩʘ ʵʢʩʢʨʝʤʝʥʪʦʚ 1 ʢʦʨʦʚʳ 

ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 51 ʢʛ; ʤʘʩʩʘ ʦʙʱʝʛʦ ʘʟʦʪʘ ï 370,7 ʛʨʘʤʤʦʚ; ʤʘʩʩʘ ʬʦʩʬʦʨʘ (ʚ ʨʘʩʯʝʪʝ ʥʘ 

ʈ2ʆ5) ï 148,4 ʛʨʘʤʤʘ.  

ɺ ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʃ.ʂ. ʕʨʥʩʪʘè ʚ 2017 ʛ. ʧʨʦʚʦʜʠʣʩʷ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʙʘʣʘʥʩʘ 
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ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ ʵʢʩʢʨʝʤʝʥʪʘʭ ʜʦʡʥʳʭ ʢʦʨʦʚ [1]. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʩ ʦʙʦʩʥʦʚʘʥʥʦʡ ʯʘʩʪʦʪʦʡ ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʵʢʩʢʨʝʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ. ʈʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʨʘʮʠʦʥʘʤʠ ʢʦʨʤʣʝʥʠʷ ʥʘ ʦʙʩʣʝʜʫʝʤʦʤ ʢʦʤʧʣʝʢʩʝ ʂʈʉ. ʕʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʡ ʠʥʩʪʠʪʫʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʃ.ʂ. ʕʨʥʩʪʘè: ʤʘʩʩʘ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʵʢʩʢʨʝ-

ʤʝʥʪʘʭ 1 ʢʦʨʦʚʳ ʩʦʩʪʘʚʠʣʘ 380,3 ʛ/ʩʫʪʢʠ; ʤʘʩʩʘ ʬʦʩʬʦʨʘ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʈ2ʆ5) ʚ ʵʢʩʢʨʝʤʝʥʪʘʭ 

1 ʢʦʨʦʚʳ ʩʦʩʪʘʚʠʣʘ 178,3ʛ/ʩʫʪʢʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ (ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ ʨʫʢʦʚʦʜʷ-

ʱʠʭ ʜʦʢʫʤʝʥʪʘʭ), ʨʘʩʯʝʪʥʳʭ (ʤʝʪʦʜʦʤ ʙʘʣʘʥʩʘ ʤʘʩʩ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ [1] ʜʘʥʥʳʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4. 
 

 
ʈʠʩ. 4. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ (ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʘʭ),  

ʨʘʩʯʝʪʥʳʭ (ʤʝʪʦʜʦʤ ʙʘʣʘʥʩʘ ʤʘʩʩ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

 

ʄʘʩʩʘ ʵʢʩʢʨʝʤʝʥʪʦʚ ʩ 1 ʢʦʨʦʚʳ, ʧʦʣʫʯʝʥʥʘʷ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ, ʩʦʩʪʘʚʣʷʝʪ 51 ʢʛ ʚ 

ʩʫʪʢʠ; ʤʘʩʩʘ ʵʢʩʢʨʝʤʝʥʪʦʚ ʩ 1 ʢʦʨʦʚʳ, ʦʪʨʘʞʝʥʥʘʷ ʚ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʩʦʩʪʘʚʣʷʝʪ 55 

ʢʛ ʚ ʩʫʪʢʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ, ʦʧʨʝ-

ʜʝʣʝʥʦ, ʯʪʦ ʦʥʠ ʩʦʧʦʩʪʘʚʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʢʘʢ ʠʭ ʦʪʢʣʦʥʝʥʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝ ʙʦʣʝʝ 3 % ʧʦ ʘʟʦʪʫ ʠ 14 % ï ʧʦ ʬʦʩʬʦʨʫ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʈ2ʆ5). ɼʘʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʛʦʚʦʨʠʪʴ ʦ ʪʦʯʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ.  

ʉʨʘʚʥʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʨʘ-

ʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʤʘʩʩʳ ʦʙʨʘʟʫʝʤʳʭ ʵʢʩʢʨʝʤʝʥʪʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ ʥʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢ, 

ʤʘʩʩʘ ʵʢʩʢʨʝʤʝʥʪʦʚ 1 ʢʦʨʦʚʳ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 7 % (ʩ 55 ʢʛ ʜʦ 51 ʢʛ); ʤʘʩʩʘ ʦʙʱʝʛʦ ʘʟʦʪʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 80 %, ʤʘʩʩʘ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 34 %. 

ɺʓɺʆɼʓ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʘʟʦʪʘ ʠ ʦʙ-
ʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʪʝʣʝ ʢʦʨʦʚʳ, ʪʝʣʝ ʪʝʣʝʥʢʘ ʠ ʚ ʤʦʣʦʢʝ ʜʣʷ ʩʪʨʘʥ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ 

ʤʦʨʷ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʪʝʣʝ ʢʦʨʦʚʳ ʨʘʟʣʠʯʥʦ ʜʣʷ ʩʪʨʘʥ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ 

ʤʦʨʷ: ʦʪ 1 ʛ/ʢʛ ʚ ʃʘʪʚʠʠ ʜʦ 25,6 ʛ/ʢʛ ʚ ʕʩʪʦʥʠʠ. ʇʦ ʦʙʱʝʤʫ ʬʦʩʬʦʨʫ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ: ʦʪ 0,96 ʛ/ʢʛ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʢʝ ʚ ɼʘʥʠʠ ʜʦ 6,24 ʛ/ʢʛ 

ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʤʦʣʦʢʝ ʚ ʃʘʪʚʠʠ. 

2. ʇʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʤʘʩʩʳ ʵʢʩʢʨʝʤʝʥʪʦʚ ʢʦʨʦʚ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʦʙʱʝʛʦ ʘʟʦʪʘ ʠ ʦʙʱʝʛʦ 
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ʬʦʩʬʦʨʘ ʤʝʪʦʜʦʤ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʩ ʫʯʝʪʦʤ ʨʘʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʪʨʘʥʘʭ 

ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ 

ʵʢʩʢʨʝʤʝʥʪʘʭ ʢʦʨʦʚ ʜʣʷ ʩʪʨʘʥ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʩʦʩʪʘʚʣʷʝʪ 288 ʛ/ʩʫʪʢʠ, ʘ ʦʪʣʠ-

ʯʠʝ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʘʟʦʪʘ ʠ ʟʥʘʯʝʥʠʝʤ ʝʛʦ ʤʘʩʩʳ ʜʣʷ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 28 %. 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ P2O5 ʚ ʵʢʩʢʨʝʤʝʥʪʘʭ ʢʦʨʦʚ ʜʣʷ ʩʪʨʘʥ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʩʦ-

ʩʪʘʚʠʣʦ 107 ʛ/ʩʫʪʢʠ, ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʜʣʷ ʈʦʩʩʠʠ ï 110,3 ʛ/ʩʫʪʢʠ. 

3. ʈʘʩʯʝʪ ʤʝʪʦʜʦʤ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʘʧʨʦʙʠʨʦʚʘʥ ʩ ʫʯʝʪʦʤ ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ 
ʚ ʈʦʩʩʠʠ, ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʢʘʞʜʦʡ ʠʟ ʩʪʘʜʠʡ ʣʘʢʪʘʮʠʠ. ʈʘʩʯʝʪ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ Excel. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ: ʤʘʩʩʘ ʵʢʩʢʨʝʤʝʥʪʦʚ 1 ʢʦʨʦʚʳ ʚ ʩʫʪʢʠ ʩʦ-

ʩʪʘʚʣʷʝʪ 51 ʢʛ; ʤʘʩʩʘ ʦʙʱʝʛʦ ʘʟʦʪʘ ï 370,7 ʛʨʘʤʤʦʚ; ʤʘʩʩʘ ʬʦʩʬʦʨʘ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʈ2ʆ5) ï 

148,4 ʛʨʘʤʤʘ. 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ, ʦʧʨʝʜʝ-

ʣʝʥʦ, ʯʪʦ ʦʥʠ ʩʦʧʦʩʪʘʚʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʢʘʢ ʠʭ ʦʪʢʣʦʥʝʥʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝ ʙʦʣʝʝ 3 % ʧʦ ʘʟʦʪʫ ʠ 14 % ï ʧʦ ʬʦʩʬʦʨʫ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʈ2ʆ5). ɼʘʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʧʦʟʚʦ-

ʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʯʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. 

5. ʉʨʘʚʥʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʨʘʮʠʦ-
ʥʦʚ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʤʘʩʩʳ ʦʙʨʘʟʫʝʤʳʭ ʵʢʩʢʨʝʤʝʥʪʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ ʥʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢ, 

ʤʘʩʩʘ ʵʢʩʢʨʝʤʝʥʪʦʚ 1 ʢʦʨʦʚʳ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 7 % (ʩ 55 ʢʛ ʜʦ 51 ʢʛ); ʤʘʩʩʘ ʦʙʱʝʛʦ ʘʟʦʪʘ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 80 %, ʤʘʩʩʘ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 34 %. 
 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʣʝʤʝʥʪʴʝʚʘ ʖ.ʀ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʟʘʱʠʱʝʥʥʦʛʦ l-ʢʘʨʥʠʪʠʥʘ ʚ ʨʘʮʠʦʥʘʭ ʚʳʩʦʢʦ-

ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ. ɼʠʩʩ. é ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ. ï ɼʫʙʨʦʚʠʮʳ, 2017. ï 124 ʩ. 

2. ɸʛʘʬʦʥʦʚ, ɺ.ʀ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʥʦʨʤʘʣʠʟʘʮʠʷ ʧʠʪʘʥʠʷ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ. 

ʉʧʨʘʚʦʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ/ ɺ.ʀ. ɸʛʘʬʦʥʦʚ [ʠ ʜʨ.]. ï ɹʦʨʦʚʩʢ: ɺʅʀʀʌɹʠʇ, 2001. ï137 ʩ. 

3. ʍʘʟʘʥʦʚ ɽ.ɽ., ɻʦʨʜʝʝʚ ɺ.ɺ. ʇʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʜʣʷ ʢʦʨʦʚ ʠ ʤʦʣʦʜʥʷʢʘ ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦ-ʙʦʢʩʦʚʦʤ 

ʩʧʦʩʦʙʝ ʠʭ ʩʦʜʝʨʞʘʥʠʷ// ʊʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝ-

ʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 2005. ˉ 77. ï ʉ. 103ï111. 

4. Germ§n Giner Santonja, Konstantinos Georgitzikis, Bianca Maria Scalet, Paolo Montobbio, Serge Roudier, Luis Del-
gado Sancho; Best Available Techniques (BAT) Reference Document for the Intensive Rearing of Poultry or Pigs; EUR 

28674 EN; doi:10.2760/020485 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 

5. ʈɼ-ɸʇʂ 1.10.15.02-17 çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ ʫʜʘʣʝʥʠʷ ʠ ʧʦʜʛʦ-

ʪʦʚʢʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʚʦʟʘ ʠ ʧʦʤʸʪʘè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://docs.cntd.ru/document/495876346 (ɼʘʪʘ ʦʙ-

ʨʘʱʝʥʠʷ: 20.02.2018). 

6. ʈɼ-ɸʇʂ 3.10.15.01-17 çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ ʫʜʘʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʦʙʝʟʟʘʨʘʞʠʚʘ-

ʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʥʘʚʦʟʘ ʠ ʧʦʤʝʪʘè. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

http://files.stroyinf.ru/Index2/1/4293744/4293744156.htm (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.02.2018). 

 

 

 
ʋɼʂ 631.58 

ʄɽʊʆɼʆʃʆɻʀʗ ʀ ʅɽʂʆʊʆʈʓɽ ʈɽɿʋʃʔʊɸʊʓ ʌʆʈʄʀʈʆɺɸʅʀʗ  

ʉʆɺʈɽʄɽʅʅʆʁ ʉʀʉʊɽʄʓ ʇʆʃɽɺʓʍ ʕʂʉʇɽʈʀʄɽʅʊʆɺ 

ɸ.ʀ. ʀʚʘʥʦʚ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌɻɹʅʋ 

ɸʛʨʦʬʠʟʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠ ʌɻɹʅʋ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʎʝʥʪʨ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʣʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʛ. ʉʇʙ, ʈʌ) 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; e-mail): 8-911-082-57-81; ivanovai2009@yandex.ru  

ɾ.ɸ. ʀʚʘʥʦʚa, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌɻɹʅʋ ɸʛʨʦʬʠʟʠʯʝʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʛ. ʉʇʙ, ʈʌ) 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; e-mail): 8-812-534-13-24; janatan2014@yandex.ru  

 

ɺɺɽɼɽʅʀɽ. ɸʛʨʘʨʥʫʶ ʥʘʫʢʫ ʥʝ ʤʦʞʝʪ ʥʝ ʚʦʣʥʦʚʘʪʴ ʧʝʨʤʘʥʝʥʪʥʳʡ ʢʨʠʟʠʩ, ʦʙʨʝʤʝ-

ʥʷʶʱʠʡ ʪʦʚʘʨʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 25 ʣʝʪ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʝʛʦ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʦʱʫʱʘʶʪʩʷ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ʈʦʩʩʠʠ, ʛʜʝ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 

http://docs.cntd.ru/document/495876346
http://files.stroyinf.ru/Index2/1/4293744/4293744156.htm
mailto:ivanovai2009@yandex.ru
mailto:janatan2014@yandex.ru


21 

 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʢʨʘʪʠʣʠʩʴ ʢ ʫʨʦʚʥʶ 1990 ʛ. ʚ 1,9ï12,5 ʨʘʟ [1, 2]. ʋʩʧʝʰʥʦʝ ʧʨʝʦʜʦʣʝʥʠʝ 

ʩʪʦʣʴ ʪʷʞʸʣʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ 

ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ, ʦʪʩʪʘʠʚʘʶʱʝʡ ʢʦʥʮʝʧʮʠʶ ʘʜʘʧʪʠʚʥʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʩʫʨ-

ʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ [3]. ɽʸ ʨʝʘʣʠʟʘʮʠʷ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ 

ʦʧʳʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʝʤʣʝʜʝ-

ʣʠʷ [4ï8]. ʇʨʠ ʵʪʦʤ ʧʦʣʝʚʦʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʠ ʦʩʪʘʸʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʨʝʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʩ.-ʭ. ʥʘʫʢ [6, 9, 10]. ɽʛʦ ʩʧʝʮʠʬʠʢʘ, ʩʚʷʟʘʥʥʘʷ 

ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʚ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦ-

ʩʪʴʶ, ʟʘʩʪʘʚʣʷʝʪ ʥʘʩ ʚʝʩʪʠ ʧʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ [6, 11ï13].  

ɺʘʞʥʝʡʰʠʝ ʘʩʧʝʢʪʳ ʦʙʥʦʚʣʝʥʠʷ, ʪʘʢʠʝ, ʢʘʢ ʧʦʩʪʘʥʦʚʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʝʛʦ ʟʘʢʦʥʥʦʝ 

ʤʝʩʪʦ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʝʢʚʘʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʜʝʦʣʦʛʠʶ ʥʘʫʯʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ, ʠʤʝʶʪ ʩʚʦʝʡ ʦʩ-

ʥʦʚʥʦʡ ʮʝʣʴʶ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʬʫʥʜʘʤʝʥʪʘʣʠʟʘʮʠʶ ʩ.-ʭ. ʥʘʫʢʠ, ʩ ʜʨʫʛʦʡ ï ʨʝʰʝʥʠʝ ʟʘʜʘʯ 

ʥʝ ʪʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʥʦ ʠ ʙʫʜʫʱʝʛʦ ʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [6, 13]. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʦʣʦ-

ʛʠʯʝʩʢʠʤ ʢʣʶʯʦʤ ʟʜʝʩʴ, ʢʘʢ ʠ ʧʨʝʞʜʝ, ʜʦʣʞʝʥ ʚʳʩʪʫʧʘʪʴ ʧʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʩʪʠ, ʚʧʝʨʚʳʝ ʨʝ-

ʘʣʠʟʦʚʘʥʥʳʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʣʝʚʳʤ ʦʧʳʪʘʤ ɾ. ɹʫʩʩʝʥʛʦ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʠ ʫʩʧʝʰʥʦ 

ʨʘʟʚʠʪʳʡ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʸʥʳʤʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 19 ʚ. [6].  

ʄɽʊʆɼʆʃʆɻʀʗ ʀ ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ. ʉ ʫʯʸʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʨʠ-

ʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʧʝʨʚʳʝ ʥʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʝ ʩʠʩʪʝʤʳ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʤʝʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ 

ʵʪʦʤ, ʠʩʭʦʜʷ ʠʟ ʩʠʩʪʝʤʥʦʡ ʩʫʱʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʘʩʪʝʥʠʡ, 

ʧʦʯʚ, ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʠ ʜʨ.), ʧʦʠʩʢ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʜʦʣʞʝʥ ʦʧʠʨʘʪʴʩʷ 

ʥʘ ʩʪʨʦʛʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʠʝʨʘʨʭʠʶ. ʉ 2004 ʛ. ʚ ɸʌʀ, ʥʘ ʧʨʘʚʘʭ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʮʝʥ-

ʪʨʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ ʟʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ. ɽʸ ʦʩ-

ʥʦʚʥʳʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʟʚʝʥʦʤ ʩʪʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʦʚʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʧʦ-

ʣʝʚʳʭ ʦʧʳʪʦʚ ʚ ʄʝʥʴʢʦʚʩʢʦʤ ʬʠʣʠʘʣʝ ɸʌʀ, ʩʣʫʞʘʱʝʤ ʪʝʩʪʦʚʳʤ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʝ-

ʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʧʦʣʠʛʦʥʦʤ [14]. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

(ʙʦʣʴʰʦʡ ʙʘʣʘʥʩʦʚʳʡ ʦʧʳʪ, ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʮʠʦʥʘʨ, ʘʛʨʦʬʠʟʠʯʝʩʢʠʡ ʩʪʘʮʠʦʥʘʨ), ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ (ʣʘʥʜʰʘʬʪʥʳʡ, ʧʨʝʮʠʟʠʦʥʥʳʡ, ʢʦʦʧʝʨʘʪʠʚʥʳʡ ʦʧʳʪʳ), ʜʝʪʘʣʠʟʠ-

ʨʫʶʱʝʛʦ (ʩʨʘʚʥʠʪʝʣʴʥʳʡ, ʤʝʣʢʦʜʝʣʷʥʦʯʥʳʡ, ʤʠʢʨʦʧʦʣʝʚʦʡ ʦʧʳʪʳ, ʯʘʩʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ) 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ, ʤʦʥʠʪʦʨʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ) ʫʨʦʚʥʷ 

(ʨʠʩ. 1).  

ʊʘʢʠʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʧʦʩʪʨʦʝʥʠʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʟʥʘʯʠʤʳʭ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢʠʭ, ʢʘʢ ʧʨʠʥʮʠʧʳ ʜʝʪʝʨʤʠʥʠʟʤʘ, ʩʠʩʪʝʤʥʦʩʪʠ ʠ ʨʘʟ-

ʚʠʪʠʷ (ʜʠʥʘʤʠʯʥʦʩʪʠ). ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʠʤʝʶʪ ʩʚʦʝʡ ʮʝʣʴʶ ʧʦʠʩʢ ʦʩʥʦʚ-

ʥʳʭ ʢʦʥʩʪʘʥʪ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʠʭ ʤʠʥʠʤʘʣʴʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʢʦʤʧʣʝʢʩʘ ʪʠʧʠʯʥʳʭ ʜʣʷ 

ʨʝʛʠʦʥʘ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʥʘʜʸʞʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʠʜʦʚ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚ-

ʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ. ʅʘʧʨʠʤʝʨ, ʙʦʣʴʰʦʡ ʙʘʣʘʥʩʦʚʳʡ ʦʧʳʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʘʢʩʠʦʤʘʪʠʢʠ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʩʪʘʥʪ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʩʝʚʦʚ ʦʪʜʝʣʴʥʳʭ (ʜʦʤʠʥʠʨʫʶʱʠʭ ʚ ʩʪʨʫʢ-

ʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ) ʢʫʣʴʪʫʨ; ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʙʘʣʘʥʩʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʚʘʨʴʠʨʦʚʘʥʠʷ; ʚʳʷʚʣʝʥʠʝ ʧʨʝʜʝʣʦʚ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʦʚ ʚ ʪʠʧʠʯʥʳʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʕʪʦʪ ʪʠʧ ʦʧʳʪʘ ʬʦʨʤʠ-

ʨʫʝʪ ʬʘʢʪʦʣʦʛʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʚʩʝʡ ʩʠʩʪʝʤʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʧʦʵʪʘʧʥʦ. ɺ 
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ʦʩʥʦʚʝ ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʣʝʞʘʪ ʪʘʢʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʢʘʢ ʨʝʧʨʝʟʝʥ-

ʪʘʪʠʚʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, ʩʠʩʪʝʤʥʦʩʪʴ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ, ʩʝʚʦʦʙʦʨʦʪʥʦʩʪʴ, ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ.  
 

 
ʈʠʩ. 1. ʉʠʩʪʝʤʘ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʘʟʦʚʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ 

 

ʇʦʩʪʨʦʝʥʥʳʡ ʥʘ ʵʪʠʭ ʞʝ ʧʨʠʥʮʠʧʘʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʡ ʩʪʘʮʠʦʥʘʨ ʧʦʩʚʷʱʸʥ ʪʦʯʥʦʡ 

ʦʮʝʥʢʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʝ ʧʦʯʚʘ ï ʨʘʩʪʝʥʠʝ ï ʫʜʦʙʨʝʥʠʝ ï ʦʢʨʫ-

ʞʘʶʱʘʷ ʩʨʝʜʘ, ʧʨʝʜʝʣʦʚ ʠ ʜʠʥʘʤʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʨʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʛ-

ʨʦʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʩʠʩʪʝʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦ-

ʨʦʜʠʷ ʠ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ. ʅʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʵʪʦʛʦ ʦʧʳʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʤʦʜʝʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʦʤʠʥʠʨʫʶʱʝʡ 

ʟʦʥʘʣʴʥʦʡ ʧʦʯʚʳ ʩ ʮʝʣʴʶ ʦʭʚʘʪʘ ʚʩʝʭ ʫʨʦʚʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʫʜʦʙʨʝ-

ʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʪ.ʝ. ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʘʛʨʦʬʠʟʠʯʝʩʢʦʤʫ ʩʪʘʮʠʦʥʘʨʫ ʄʝʥʴʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ɸʌʀ ʧʨʠ ʝʛʦ ʟʘʢʣʘʜʢʝ ʙʳʣʠ ʩʬʦʨʤʠ-

ʨʦʚʘʥʳ ʪʨʠ ʚʠʜʘ ʧʦʯʚʳ ʧʦ ʩʪʝʧʝʥʠ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ, ʠʤʝʶʱʝʡ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʩʪʘʙʠ-

ʣʠʟʘʮʠʠ ʪʦʚʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʨʝʛʠʦʥʘ. ʇʨʠʯʸʤ ʫʨʦʚʝʥʴ ʢʦʤʧʣʝʢʩʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʘʛʨʦʬʠ-

ʟʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ 

ʟʘʢʦʥʦʤʝʨʥʦ ʩʠʣʴʥʝʝ ʚʦʩʪʨʝʙʦʚʘʥ ʢʫʣʴʪʫʨʘʤʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʚʦʱʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʣʝʚʦʛʦ ʠ ʦʚʦʱʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ 

ʦʪ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʧʦʯʚʳ ʠ ʫʨʦʚʥʷ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ ʨʦʪʘʮʠʶ ʧʦ ʪʠʧʘʤ ʩʝʚʦʦʙʦʨʦʪʦʚ ʠ ʩʪʝʧʝʥʠ 

ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʧʦʯʚʳ, ʪ/ʛʘ ʟ.ʝʜ. ʚ ʛʦʜ 

ʫʨʦʚʝʥʴ ʧʨʠʤʝʥʝ-

ʥʠʷ ʫʜʦʙʨʝʥʠʡ 

ʂʇɼ ʌɸʈ, 

% 

ʧʦʣʝʚʦʡ ʦʚʦʱʥʦʡ 

ʩʨʝʜʥʷʷ ʭʦʨʦʰʘʷ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʭʦʨʦʰʘʷ ʚʳʩʦʢʘʷ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 1-3 4,27 4,76 5,86 5,51 7,47 8,34 

NPK1 2-4 4,62 5,13 5,93 6,15 8,19 9,22 

NPK2 3-5 4,78 5,31 6,23 7,30 8,75 9,06 

ʅʉʈ05 0,18 0,33 

 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʦʢʫʣʴʪʫʨʠʚʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʦʯʝʥʴ ʚʳʩʦʢʠʭ 

ʜʦʟ ʥʘʚʦʟʘ ʠ ʩʨʝʜʥʠʭ ʠʟʚʝʩʪʠ ʠ ʪʫʢʦʚ ʧʦʟʚʦʣʠʣʘ ʧʦʚʳʩʠʪʴ ʩʨʝʜʥʝʛʦʜʦʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʦʣʝʚʦʛʦ ʠ ʦʚʦʱʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʦʚ ʩ 4,2ï5,5 ʜʦ 5,9ï8,3 ʪ/ʛʘ ʟ.ʝʜ. (ʧʨʠʣ. 1). ɹʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴ-

ʥʳʝ ʢ ʘʛʨʦʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʧʠʪʘʪʝʣʴʥʦʤʫ ʨʝʞʠʤʫ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ ʫʚʝʣʠʯʠʣʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ ʬʦʥʝ ʭʦʨʦʰʝʡ ʠ ʚʳʩʦʢʦʡ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʥʘ 30 ʠ 52 %, ʪʦʛʜʘ 
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ʢʘʢ ʧʦʣʝʚʦʛʦ ï ʥʘ 12 ʠ 24 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʥʠ ʞʝ ʦʪʣʠʯʘʣʠʩʴ ʠ ʚʳʩʦʢʦʡ ʦʪʟʳʚʯʠʚʦʩʪʴʶ 

ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʢʘʢ ʠʩʭʦʜʥʦʡ ʩʨʝʜʥʝʦʢʫʣʴʪʫʨʝʥʥʦʡ, ʪʘʢ ʠ ʭʦʨʦʰʦ 

ʦʢʫʣʴʪʫʨʝʥʥʦʡ ʧʦʯʚʳ. ʅʘ ʚʳʩʦʢʦ ʦʢʫʣʴʪʫʨʝʥʥʦʡ ʧʦʯʚʝ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʫʞʜʘʣʘʩʴ ʣʠʰʴ ʢʘʧʫʩʪʘ ʙʝʣʦʢʦʯʘʥʥʘʷ. ʆʙʦʩʥʦʚʘʥʥʳʤ, ʩ ʘʢʨʦʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ, ʦʢʘʟʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʘʣʘʥʩʘ ʧʦ ʘʟʦʪʫ ʚ 

ʧʨʝʜʝʣʘʭ 100ï167 %, ʬʦʩʬʦʨʫ ï 65ï100 %, ʢʘʣʠʶ ï 115ï217 %. ʄʝʥʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦ-

ʧʨʦʚʦʞʜʘʣʘʩʴ ʜʝʛʨʘʜʘʮʠʝʡ ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʜʦʨʦʜʠʷ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ï ʫʚʝʣʠʯʝʥʠʝʤ ʥʝʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʧʦʪʝʨʴ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʝʟʢʠʤ ʩʦʢʨʘʱʝʥʠʝʤ ʦʢʫʧʘʝʤʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝ-

ʱʝʩʪʚʘ ʩ 7,5ï12,6 ʜʦ 2,7ï4,5 ʟ.ʝʜ./ʢʛ Nʈʂ. ʆʢʫʣʴʪʫʨʝʥʥʳʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ, ʦʙʝʩ-

ʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʣʝʚʦʛʦ ʠ ʦʚʦʱʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʦʚ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙ-

ʨʝʥʠʡ (4,3ï8,3 ʪ/ʛʘ ʟ.ʝʜ.), ʧʦʜʚʝʨʞʝʥʳ ʩʢʨʳʪʦʡ ʜʝʛʨʘʜʘʮʠʠ, ʦʮʝʥʠʚʘʝʤʦʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʫʪʨʘʪʦʡ ʧʘʨʘʤʝʪʨʦʚ ʨʅʩʦʣ. ï 0,03, ʛʫʤʫʩʘ ï 0,05ï0,09 %, ʧʦʜʚʠʞʥʳʭ ʬʦʩʬʘʪʦʚ ï 2ï5 ʤʛ/ʢʛ ʠ 

ʧʦʜʚʠʞʥʦʛʦ ʢʘʣʠʷ ï 5ï14 ʤʛ/ʢʛ. ʉʢʦʨʦʩʪʴ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʭʦʨʦʰʦ ʠ ʚʳʩʦʢʦ-

ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚʘʭ ʚ 2ï3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʥʘ ʩʨʝʜʥʝʦʢʫʣʴʪʫʨʝʥʥʳʭ. ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʧʦʪʝʨʠ 

ʩʦʜʝʨʞʘʥʠʷ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩʦʩʪʘʚʠʣʠ ʫ 

ʩʨʝʜʥʝʦʢʫʣʴʪʫʨʝʥʥʳʭ 2,7, 2,6 ʠ 4,7 ʤʛ/ʢʛ, ʘ ʫ ʭʦʨʦʰʦ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚ ï 5,0, 5,3 ʠ 14,4 

ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦ-

ʢʠʭ ʜʦʟ ʥʘʚʦʟʘ (160ï240 ʪ/ʛʘ) ʥʘ ʬʦʥʝ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʫʚʝʣʠʯʠʣʦ ʢʦʣʠʯʝ-

ʩʪʚʦ ʠ ʫʩʠʣʠʣʦ ʢʦʘʛʫʣʷʮʠʶ ʢʦʣʣʦʠʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ. ʇʨʷʤʳʤ ʩʣʝʜ-

ʩʪʚʠʝʤ ʵʪʦʛʦ ʩʪʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ (5ï10 ʤʤ ʠ 3ï5 ʤʤ) ʥʘ 

28 ʠ 7 % (ʘʙʩ.) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʟʘ ʩʯʸʪ ʜʦʩʪʦ-

ʚʝʨʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʛʣʳʙʠʩʪʦʡ ʠ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʡ ʥʘ 9 ʠ 31 % (ʘʙʩ.) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʸʤʥʦʡ ʤʘʩʩʳ ʠ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʚʦʜʥʦ-ʚʦʟ-

ʜʫʰʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ. ʊʘʢ, ʥʘʠʤʝʥʴʰʘʷ ʚʣʘʛʦʸʤʢʦʩʪʴ ʧʦʯʚʳ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʛʫʤʫʩʠʨʦʚʘʥ-

ʥʦʩʪʠ ʠ ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 2,1ï3,7 %, ʘ ʧʦʣʝʚʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʜʚʫʤ ʩʝʚʦʦʙʦʨʦʪʘʤ ï ʥʘ 1,8ï2,4 %. ʕʪʠ ʟʘʢʦʥʦʤʝʨʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʣʠʰʴ ʥʘ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʠ ʧʦʜʧʘʭʦʪ-

ʥʳʡ ʛʦʨʠʟʦʥʪ ɸ1ɸ2. ɻʠʧʝʨʠʥʪʝʥʩʠʚʥʦʝ ʞʝ ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ (520ï680 ʪ/ʛʘ) ʥʝ ʚʳʟʚʘʣʦ ʚ ʠʟʫ-

ʯʘʝʤʦʡ ʧʦʯʚʝ ʜʘʣʴʥʝʡʰʝʛʦ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ. ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʵʪʦʛʦ ʩʪʘʣʘ ʩʧʝʮʠʬʠʯʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ 

ʧʦʩʪʫʧʣʝʥʠʠ ʣʝʛʢʦʤʠʥʝʨʘʣʠʟʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ. ʄʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʝʥʥʳʭ 

ʣhʠʬʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʪʦʨʦʛʦ ʚʘʨʠʘʥʪʘ, ʛʜʝ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʛʫʤʫʩ ʪʠʧʘ ʤʫʣʴ, 

ʟʜʝʩʴ ʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʛʨʫʙʦʛʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ ʪʠʧʘ ʤʦʜʝʨ. ɿʥʘʯʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʚʳʨʘʞʝʥʦ ʛʦʨʘʟʜʦ ʩʣʘʙʝʝ. ʀʟʫʯʝ-

ʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʫʤʫʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʬʦʥʝ ʦʪʢʘʟʘ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʚʦʟʘ ʦʥʦ ʙʳʩʪʨʦ ʜʝʛʨʘʜʠʨʫʝʪ (ʟʘ 6 ʣʝʪ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʥʠʟʠʣʦʩʴ ʥʘ 0,52 %). ʇʦ ʤʝʨʝ 

ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʥʘʧʨʦʪʠʚ ʩʦʜʝʨʞʘʥʠʝ ʛʫ-

ʤʫʩʘ ʟʘ ʨʦʪʘʮʠʶ ʧʦʣʝʚʦʛʦ ʠ ʦʚʦʱʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 0,84ï1,35 ʠ 0,52ï0,96 %.  

ɺ ʧʦʯʚʝʥʥʳʭ ʰʣʠʬʘʭ, ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʝʨʚʦʡ ʨʦʪʘʮʠʠ 6-ʧʦʣʴʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʥʘ 

ʬʦʥʝ ʛʠʧʝʨʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠ-

ʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʫʩʢʦʚʠʪʘ ʠ ʧʦʯʪʠ ʧʦʣʥʘʷ ʫʪʨʘʪʘ ʙʠʦʪʠʪʘ. ɺʝʨʦʷʪʥʦ, ʚʳʩʦʢʠʝ ʜʦʟʳ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʤʦʛʫʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʢʘʣʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʤʦʙʠʣʠʟʘʮʠʠ ʝʛʦ ʠʟ ʤʠʥʝʨʘʣʦʚ, ʠʭ ʨʘʟʨʫʰʝʥʠʶ ʠ ʣʸʩʩʠʚʠʨʦʚʘʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ʂʦʩ-

ʚʝʥʥʦ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʠʣʠʩʪʳʭ ʠ ʤʝʣʢʦʧʳʣʝʚʘʪʳʭ ʯʘ-

ʩʪʠʮ ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ, ʘ ʪʘʢʞʝ ʟʘʤʝʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʤʦʱʥʦʩʪʠ. 

ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʮʠʦʥʘʨ, ʠʤʝʷ ʩʭʦʞʠʝ ʩ ʘʛʨʦʬʠʟʠʯʝʩʢʠʤ ʩʪʘʮʠʦʥʘʨʦʤ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʦ-ʧʨʠʢʣʘʜʥʳʝ ʮʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʧʨʝʜʝʣʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦ-

ʮʝʥʦʟʦʚ, ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʩʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʮʝʥʢʫ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʠʦʮʝʥʦʪʠ-

ʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʝ ʧʦʯʚʘ ï ʨʘʩʪʝʥʠʝ ï ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʪʘʢʠʝ ʵʢʩ-

ʧʝʨʠʤʝʥʪʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ, ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʟʚʸʨʥʫʪʳʭ 

ʩʝʚʦʦʙʦʨʦʪʘʭ. ɺ ʄʝʥʴʢʦʚʩʢʦʤ ʬʠʣʠʘʣʝ ɸʌʀ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʮʠʦʥʘʨ ʠʤʝʝʪ ʩʘʤʫʶ 
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ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ, ʥʘʯʘʪʫʶ ʩ ʝʛʦ ʟʘʢʣʘʜʢʠ ʚ 1982 ʛ. ʅʘ ʝʛʦ ʙʘʟʝ ʙʳʣ ʧʦʣʫʯʝʥ ʮʝʣʳʡ 

ʨʷʜ ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʫʜʦʙʨʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ [4, 14, 

15]. ʆʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʸʤ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʚʢʣʘʜʘ ʬʘʢʪʦʨʦʚ ʧʦʛʦʜʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʧʦ-

ʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʨʝʘʣʠʟʘʮʠʶ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʚ ʪ.ʯ. ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʝʛʨʘʜʘʮʠʦʥʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʚ ʧʦʯʚʝ [15]. ʇʨʠ ʵʪʦʤ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʨʝʟʢʦʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʫʣʴʪʫʨ 

ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ-

ʦʙʨʝʣʦ ʙʠʦʮʝʥʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʦʧʳʪʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩ ʧʦʟʠʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢ-

ʪʫʨʦʡ ʘʛʨʦʙʠʦʮʝʥʦʟʘ ʠ ʝʛʦ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ɺ ʭʦʜʝ ʩʠʩʪʝʤʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʭ ʧʦ-

ʩʝʚʘʤ ʦʨʛʘʥʠʟʤʦʚ, ʜʦʢʘʟʘʥʘ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʱʘʜʷʱʠʤʠ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ ʤʝʪʦʜʘʤʠ, ʚ ʪ.ʯ. ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʧʦʩʣʝʜʥʠʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʮʝʩʩʦʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʣʝʚʳʭ 

ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʠʣʦ ʜʦʚʝʩʪʠ ʦʢʫʧʘʝʤʦʩʪʴ 1 ʢʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 

ʚ ʦʧʳʪʝ ʜʦ 12,3ï13,2 ʟ.ʝʜ., ʧʦʜʢʦʨʤʦʯʥʦʛʦ ï ʜʦ 33,5ï72,0 ʟ.ʝʜ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦ-ʧʨʠʢʣʘʜʥʳʝ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʠʤʝʶʪ ʮʝʣʳʡ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʦʥʠ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʘʛ-

ʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʦʭʚʘʪʳʚʘʶʪ ʪʝʨʨʠʪʦʨʠʠ ʮʝʣʳʭ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ (ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ) ʚ ʩʣʫʯʘʝ ʩ ʣʘʥʜʰʘʬʪʥʳʤʠ ʠ ʧʨʝʮʠʟʠʦʥʥʳʤʠ ʦʧʳʪʘʤʠ ʠ ʚʩʝʡ ʟʦʥʳ 

ï ʚ ʩʣʫʯʘʝ ʩ ʢʦʦʧʝʨʘʪʠʚʥʳʤʠ ʦʧʳʪʘʤʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʟʘʥʠʤʘʝʤʳʝ ʵʪʠʤʠ ʦʧʳʪʘʤʠ ʧʣʦ-

ʱʘʜʠ ʠʩʯʠʩʣʷʶʪʩʷ ʜʝʩʷʪʢʘʤʠ ʠ ʙʦʣʝʝ ʛʝʢʪʘʨʦʚ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʵʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʘʟʠʨʫ-

ʶʪʩʷ ʥʘ ʩʦʯʝʪʘʥʠʠ ʥʦʚʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʩ ʤʝʪʦʜʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʣʝʚʦʛʦ 

ʦʧʳʪʘ, ʤʝʪʦʜʠʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʠʭ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʩʪʘʪʠʩʪʠʢʠ. ʃʘʥʜʰʘʬʪʥʳʡ ʦʧʳʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʠʩʢ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ ʚʘʨʴʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʢʫʣʴ-

ʪʫʨʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢ ʧʨʠʨʦʜʥʳʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ [11]. ɸʛʨʦʵʢʦ-

ʣʦʛʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ï ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʟʘʢʣʘʜʢʠ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʳʪʘ ʷʚʣʷʝʪʩʷ ʚʳ-

ʪʝʢʘʶʱʝʡ ʠʟ ʮʝʣʝʚʦʡ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʟʦʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʨʝʜʝʣʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʚ ʝʜʠʥʦʦʙʨʘʟʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʭ. ʇʨʝʮʠʟʠʦʥʥʳʡ ʦʧʳʪ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʪʦʯʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʚ 

ʩʠʩʪʝʤʝ ʧʦʯʚʘïʘʛʨʦʪʝʭʥʦʣʦʛʠʷïʘʛʨʦʮʝʥʦʟ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠ ʚʨʝʤʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʦʡ 

ʙʘʟʳ ʪʦʯʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ [3]. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʘʷ ʚ ɸʌʀ ʤʝʪʦʜʦʣʦʛʠʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʣʘʚ ʠʟ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʭʩʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʧʨʠʥʷʪʳʭ ʚ 

ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʩʪʘʥʦʚʢʝ ʧʦʣʝ-

ʚʦʛʦ ʦʧʳʪʘ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ, ʥʦʚʝʡʰʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʰʠʨʥʦʡ ʥʘʫʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘ-

ʮʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʩʚʦʜʷʪʩʷ: ʢ ʘʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʧʨʠʦʨʥʦʛʦ ʢʦʤ-

ʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʬʫʥʜʘʤʝʥʪʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ; ʩʦʯʝ-

ʪʘʥʠʶ ʪʨʘʥʩʝʢʪʥʦʛʦ ʠ ʢʣʶʯʝʚʦʛʦ ʤʝʪʦʜʘ ʚ ʩʠʩʪʝʤʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ, ʘ ʪʘʢʞʝ ʩʝʨʠʠ ʤʝʪʦʜʠʯʝ-

ʩʢʠʭ ʧʦʜʭʦʜʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘ; ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʝʦʠʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ; ʤʝʪʦʜʦʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʜʨ. 

ʀʭ ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʢʦʤ-

ʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦ ʦʜʥʦʡ ʨʦʪʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʘ. 



25 

 

ɻʝʦʨʝʬʝʨʝʥʩʠʨʦʚʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʣʥʘʜʰʘʬʪʥʳʭ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ, ʟʘ-

ʣʦʞʝʥʥʳʭ ʚ ɸʌʀ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʘʛʨʦʭʠ-

ʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʤʦʨʝʥʥʳʭ, ʚʦʜʥʦ- ʠ ʦʟʸʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʨʘʚʥʠʥ 

[16]. ʕʪʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʨʠʠ ʯʘʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʬʘʢʪʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ ʪʦʯʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʟʝʤʣʝ-

ʜʝʣʠʷ ʠ ʪʦʯʥʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ [3, 13]. ʇʨʠʤʝʥʝʥʠʝ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ ʧʦʟʚʦʣʠʣʦ ʜʦʙʠʪʴʩʷ ʨʝʟʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʦʢʫʣʴʪʫʨʠʚʘʥʠʝ ʜʝʨʥʦʚʦ-ʧʦʜ-

ʟʦʣʠʩʪʳʭ ʧʦʯʚ ʠ ʦʢʫʧʘʝʤʦʩʪʠ ʫʜʦʙʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 1,6 ʨʘʟʘ (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 2. ɸʛʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʯʥʦʛʦ ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ 

ɺʘʨʠʘʥʪ 

ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ 
ʆʢʫʧʘʝʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ 

ʪ/ʛʘ ʟ.ʝʜ. 
ʧʨʠʙʘʚʢʘ 

ʪ/ʛʘ ʟ.ʝʜ. % ʟ.ʝʜ./ʢʛ Nʈʂ ʨʫʙ /ʨʫʙ 

ʂʦʥʪʨʦʣʴ-0 3,9 - - - - 

ʈʘʚʥʦʤʝʨʥʦʝ 8,1 4,2 108 5,6 3,45 

ʊʦʯʥʦʝ 9,8 5,9 151 8,7 4,37 

ʅʉʈ05  0,27    

 

ʇʦʣʥʦʩʪʴʶ ʥʠʚʝʣʠʨʦʚʘʪʴ ʜʘʞʝ ʪʘʢʠʤ ʧʨʠʸʤʦʤ ʜʝʡʩʪʚʠʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʬʘʢʪʦʨʘ ʥʝʦʜ-

ʥʦʨʦʜʥʦʩʪʠ ʥʝ ʫʜʘʸʪʩʷ, ʭʦʪʷ ʩʥʠʞʝʥʠʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʦʥʝ ʪʦʯʥʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ ʜʦʩʪʠ-

ʛʘʝʪ 2ï3 ʨʘʟ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʨʘʞʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʘʚʪʦʤʦʨʬʥʳʭ ʦʟʸʨʥʦ- 

ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʨʘʚʥʠʥ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʜʫʢʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ 

ʟʘ ʩʯʸʪ ʤʠʥʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ ʧʦʜʘʪʣʠʚʳ 67ï82 % ʧʣʦʱʘʜʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ, ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʳʭ ï 89ï96 %. ɼʦʩʪʠʞʝʥʠʝ 100 %-ʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʜʫʢʮʠʦʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʚ ʥʠʭ ʩʚʷʟʘʥʦ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ 

ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʬʘʮʠʷʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʟʘ ʩʯʸʪ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʆʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ-

ʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʦʙʦʩʥʦʚʘʥʦ ʪʦʣʴʢʦ ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʥʝʦʜ-

ʥʦʨʦʜʥʦʩʪʠ ʩʚʦʡʩʪʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ, ʪʦʛʜʘ ʢʘʢ ʤʝʣʠʦʨʘʥʪʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ ï ʠ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ, ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʜʢʦʨʤʦʢ ï ʚ ʪ.ʯ. ʠ ʥʘ ʩʣʘʙʦʤ ʫʨʦʚʥʝ ʥʝʦʜʥʦ-

ʨʦʜʥʦʩʪʠ. ʅʘ ʬʦʥʝ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝ-

ʥʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʸʥʥʦʤ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʚʦʟʥʠʢʘʝʪ ʚʝʩʴʤʘ ʨʝʜʢʦ ʠ ʧʨʠʫʨʦʯʝʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʢʘʣʠʡʥʦʛʦ ʧʠʪʘʥʠʷ 

ʢʫʣʴʪʫʨ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʣʠʦʨʘʥʪʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʚ ʪʦʯʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʦʢʫ-

ʧʘʝʤʦʩʪʴ ʠʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 27ï72 % ʚ ʦʚʦʱʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʠ ʥʘ 14ï

32 % ï ʚ ʧʦʣʝʚʦʤ, ʜʦʙʠʪʴʩʷ 75ï90 %-ʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʜʦ 95 % ï ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ 1 ʠ 2 ʫʨʦʚʥʷ, ʠʩʭʦʜʷ ʠʟ ʦʙʲʸʤʦʚ ʠ ʛʣʫʙʠʥʳ ʨʝʰʘʝʤʳʭ ʥʘʫʯʥʳʭ ʟʘʜʘʯ, 

ʬʦʨʤʠʨʫʶʪ ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʩ ʜʝʪʘʣʠʟʠʨʫʶʱʠʤʠ ʧʦʣʝʚʳʤʠ ʦʧʳʪʘʤʠ ʠ ʯʘʩʪ-

ʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʟʘʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ-

ʧʨʠʢʣʘʜʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʫʨʦʯʝʥ  rʜʦ 10 ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩ-

ʩʠʯʝʩʢʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦʜʩʠʩʪʝʤʘ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʘʛʨʦʵʢʦ-

ʣʦʛʠʯʝʩʢʦʤ ʩʪʘʮʠʦʥʘʨʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʢʨʫʧʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦ-

ʜʦʨʦʜʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. ɺ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʝʞʝʛʦʜʥʦ 

ʧʨʦʚʦʜʠʪʩʷ ʦʪ 3 ʜʦ 7 ʤʝʣʢʦʜʝʣʷʥʦʯʥʳʭ ʠ ʤʠʢʨʦʧʦʣʝʚʳʭ, ʚ ʪ.ʯ. ʧʨʝʮʠʟʠʦʥʥʳʭ ʦʧʳʪʦʚ ʠ ʯʘʩʪ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚ-

ʣʝʥʠʷ ʷʚʣʝʥʠʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʙʘʟʦʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, 



26 

 

ʢʘʢ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʪʘʢ ʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʦʩʪ-

ʥʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʝʤʣʝʜʝʣʠʷ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʟʦʥʳ. ʇʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʙʘʟ ʜʘʥʥʳʭ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʥʘ ʚʩʶ ʟʦʥʫ. ʀʭ ʤʝʪʦʜʦʣʦʛʠʷ ʦʧʠʨʘ-

ʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʳ ʩʠʩʪʝʤʥʦʩʪʠ, ʩʝʚʦʦʙʦʨʦʪʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ, ʨʝʧʨʝ-

ʟʝʥʪʘʪʠʚʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ʕʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʧʦʣʷ ʩʝʚʦʦʙʦʨʦʪʘ ʩ ʥʘʙʦ-

ʨʦʤ ʪʠʧʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠ ʦʭʚʘʪʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʝʩʪʦʚʦʛʦ ʧʦʣʠʛʦʥʘ.  

ɿɸʂʃʖʏɽʅʀɽ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʠ ʝʸ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʟʘʜʘʯʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʚʝʩʴʤʘ ʟʘʪʨʘʪʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʠʩʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʨʝʙʫʝʪ ʩʦʯʝʪʘʥʠʷ ʙʘʟʦʚʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʥ-

ʮʠʧʦʚ ʜʝʪʝʨʤʠʥʠʟʤʘ, ʩʠʩʪʝʤʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʩ ʥʦʚʝʡʰʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʅʘʢʦʧʣʝʥʥʳʡ ʚ ɸʌʀ ʦʧʳʪ ʦʩʚʦʝ-

ʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʞʝ ʧʦʟʚʦʣʠʣ ʚ ʭʦʜʝ ʠʩʧʳʪʘʥʠʷ ʥʦʚʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʜʦʩʪʠʛʥʫʪʴ 75ï90 %-ʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʜʦ 95 % ï ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʕʌʌɽʂʊʀɺʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ 

 ɿɽʄɽʃʔ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ  

ɺ ʂɸʈɸʏɸɽɺʆ-ʏɽʈʂɽʉʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ 

ʐ.ʄ. ʂʘʟʠʝʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; e-mail): 89289252878; nitsm@mail.ru 

ʌ.ɸ. ɸʢʙʘʝʚʘ, ʢʘʥʜ. ʵʢʦʥʦʤ. ʥʘʫʢ, ʜʦʮʝʥʪ 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; e-mail): 8-9286556213, akbaevafatima@yandex.ru  

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʫʤʘʥʠʪʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ (ʛ. ʏʝʨʢʝʩʩʢ, 

ʈʌ) 

 

ɺɺɽɼɽʅʀɽ. ʇʦ ʜʘʥʥʳʤ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ (ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʥʘ 01.01.2018 ʛ.) ʠʤʝʝʪʩʷ 2924 ʬʝʨʤʝʨʩʢʠʭ ʠ 80000 ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ 10777 ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʠ ʧʨʠʮʝʧʦʚ. ʊʨʘʢʪʦʨʦʚ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 5960 ʬʠʟ. ʝʜ.; ʠʟ ʥʠʭ 

ʚ ɸʇʂ ï 341 ʬʠʟ. ʝʜ., ʧʨʠʮʝʧʦʚ ʪʨʘʢʪʦʨʥʳʭ ï 23 011 ʰʪ.; ʠʟ ʥʠʭ ʚ ɸʇʂ ï 77 h ʪ. [6]. ɺ ʥʘʯʘʣʝ 

90-ʭ ʛʦʜʦʚ XX ʚʝʢʘ, ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʨʘʢʪʦʨʦʚ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʩʪʘʣʘ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ɸ ʟʝʤʣʷ, ʠʤʝʶʱʘʷʩʷ ʚ ʨʝʩ-

ʧʫʙʣʠʢʝ, ʪʘʢʞʝ ʙʳʣʘ ʧʝʨʝʜʘʥʘ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ (ʂʌʍ) ʠ ʚʣʘʜʝʣʴʮʘʤ 

ʧʘʝʚ (ʧʘʡʱʠʢʘʤ). ɺʩʸ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʨʘʢʪʦʨʦʚ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ. ɹʳʚʰʠʝ 

ʨʘʙʦʪʥʠʢʠ ʢʦʣʭʦʟʦʚ ʠ ʩʦʚʭʦʟʦʚ, ʢʦʛʜʘ ʩʪʘʣʠ ʟʘʢʦʥʥʳʤʠ ʦʙʣʘʜʘʪʝʣʷʤʠ ʟʝʤʣʠ (ʧʘʝʚ), ʧʦʧʳʪʘ-

ʣʠʩʴ ʦʙʨʘʙʘʪʳʚʘʪʴ ʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʅʦ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʦʧʳʪʘ ʨʘʙʦʪʳ, ʦʪʩʫʪʩʪʚʠʝ ʨʳʥʢʘ ʩʝʤʷʥ, ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʠ 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʥʝʦʙʭʦʜʠʤʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʩʣʦʞʥʠʣʦ ʨʘʙʦʪʫ ʠ ʟʘʩʪʘʚʠʣʦ ʠʭ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʵʪʦʡ ʟʘʪʝʠ. ʇʨʠʚʣʝʯʝʥʠʝ ʪʝʭʥʠʢʠ ʩʦ 

ʩʪʦʨʦʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (ʧʘʝʚ) ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʚʦ-ʧʝʨʚʳʭ, ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʘʛʨʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ; 

ʚʦ-ʚʪʦʨʳʭ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʘ 

ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 1 ʛʝʢʪʘʨʘ (ʛʘ) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ) ʚ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʚ ʮʝʥʘʭ 2017 ʛ. 
 

ʊʘʙʣʠʮʘ 1. ʉʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʭʦʟʟʝʤʝʣʴ 1 ʛʘ, ʨʫʙ 

ˉʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪʳ ʉʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

1 ɺʩʧʘʰʢʘ 1000 ʨʫʙ. 

2 ʄʝʞʜʫʨʷʜʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ 600 ʨʫʙ. 

3 ʇʦʩʝʚ ʟʝʨʥʦʚʳʭ 500 ʨʫʙ. 

4 ʇʦʩʝʚ ʢʫʢʫʨʫʟʳ 600-800 ʨʫʙ. 

5 ʋʙʦʨʢʘ ʟʝʨʥʦʚʳʭ 2200 ʨʫʙ. 

6 ʋʙʦʨʢʘ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ 2200 ʨʫʙ. 

7 ʆʧʨʳʩʢʠʚʘʥʠʝ 550 ʨʫʙ. 

 

ʆɹɽʂʊ ʀ ʄɽʊʆɼʀʂɸ. ʄʥʦʛʠʝ ʚʣʘʜʝʣʴʮʳ ʧʘʝʚ (ʧʘʡʱʠʢʠ), ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʬʠʥʘʥ-

ʩʦʚʳʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʝʤʣʠ, ʠʣʠ ʥʝ ʙʳʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʵʪʦʤ, ʥʘʯʘʣʠ ʩʜʘʚʘʪʴ ʩʚʦʠ ʧʘʠ ʚ ʘʨʝʥʜʫ, ʣʠʙʦ ʧʨʦʜʘʚʘʪʴ. ɸʨʝʥʜʘʪʦʨʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʣʶ-

ʯʝʥʥʳʭ ʜʦʛʦʚʦʨʦʚ ʩ ʧʘʡʱʠʢʘʤʠ, ʦʩʝʥʴʶ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩ ʥʠʤʠ ʜʦʣʝʡ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʦʞʘʷ. 

ʂ ʧʨʠʤʝʨʫ, ʚ ʩʝʣʝ ʀʣʴʠʯʝʚʩʢʦʤ ʇʨʠʢʫʙʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʏʈ, ʟʘ ʦʜʠʥ ʧʘʡ ʟʝʤʣʠ, ʢʦʪʦʨʳʡ ʨʘ-

ʚʝʥ 5 ʛʘ, ʧʘʡʱʠʢ ʧʦ ʜʦʛʦʚʦʨʫ ʧʦʣʫʯʘʝʪ ʧʷʪʴ ʪʶʢʦʚ ʩʝʥʘ, 500 ʢʛ ʷʯʤʝʥʷ, 1000 ʢʛ ʧʰʝʥʠʮʳ, 150 

ʢʛ ʩʘʭʘʨʘ ʠ 20 ʣʠʪʨʦʚ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ. ʆʜʥʘʢʦ ʚʳʩʦʢʠʝ ʮʝʥʳ ʥʘ ʩʝʤʝʥʘ, ʫʜʦʙʨʝʥʠʷ ʠ 

ʛʝʨʙʠʮʠʜʳ, ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʭʦʟʟʝʤʝʣʴ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʘʨʝʥʜʘʪʦʨʦʚ ʦʙʘʥʢʨʦʪʠʣʘʩʴ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʟʝʤʣʷʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʧʘʡʱʠʢʘʤ ʢʦʥʢʨʝʪʥʳʭ ʩʝʣ ʠ ʘʫʣʦʚ ʨʘʟʣʠʯʥʳʭ 
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ʨʘʡʦʥʦʚ ʂʏʈ, ʦʩʪʘʣʦʩʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʨʝʥʜʘʪʦʨʦʚ-ʤʦʥʦʧʦʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ 

ʧʦʩʪʝʧʝʥʥʦ ʚʳʢʫʧʘʪʴ ʧʘʠ ʫ ʧʘʡʱʠʢʦʚ. ʀ ʝʩʣʠ ʩʠʪʫʘʮʠʷ ʥʘ ʩʝʣʝ ʩ ʧʘʷʤʠ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʘʨʝʥ-

ʜʘʪʦʨʳ ʚ ʙʫʜʫʱʝʤ ʚʳʢʫʧʷʪ ʟʝʤʣʠ ʧʘʡʱʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʪʝʭʥʠʢʫ, ʢʦʪʦ-

ʨʘʷ ʧʦʩʣʝ ʨʘʟʚʘʣʘ ʉʉʉʈ ʦʩʝʣʘ ʚ ʨʫʢʘʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝ-

ʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 101 ʦʪ 2002 ʛ. çʆʙ ʦʙʦʨʦʪʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè 

[1] ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʪʦʛʦ, ʢʘʢ ʤʦʞʥʦ ʨʘʩʧʦʨʷʜʠʪʴʩʷ ʟʝʤʝʣʴʥʳʤ ʧʘʝʤ: 1) ʧʨʦ-

ʜʘʪʴ ʬʝʨʤʝʨʫ, ʠʣʠ ʩʦʚʣʘʜʝʣʴʮʫ ʧʘʷ; 2) ʦʬʦʨʤʠʪʴ ʜʦʛʦʚʦʨ ʜʘʨʝʥʠʷ; 3) ʚʳʜʝʣʝʥʠʝ ʚ ʥʘʪʫʨʘʣʴ-

ʥʦʤ ʚʳʨʘʞʝʥʠʠ. ɺ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʠʠ ʧʨʘʢʪʠʢʫʝʪʩʷ ʦʧʳʪ ʧʨʦʜʘʞʠ ʧʘʝʚ, ʦʬʦʨʤʣʷʷ ʜʦʛʦʚʦʨ 

ʜʘʨʝʥʠʷ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʪʦʛʦ ʞʝ ʟʘʢʦʥʘ, ʚʣʘʜʝʣʝʮ ʤʦʞʝʪ ʧʨʦʜʘʪʴ ʧʘʡ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʤʝʩʪʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʦʪʢʘʟʘʣʘʩʴ ʝʛʦ ʧʨʠʦʙʨʝʩʪʠ [1]. ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʥʝ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʘ ʟʘʢʫʧʘʪʴ ʧʘʠ ʠ ʥʘ ʵʪʠ ʮʝʣʠ ʫ ʥʝʝ ʥʝʪ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʦʯʝʤʫ ʞʝ ʧʘʡʱʠʢʠ ʧʨʦʜʘʶʪ ʩʚʦʠ ʧʘʠ? ʆʪʚʝʪ ʧʨʦʩʪʦʡ. ɺ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʨʝʩ-

ʧʫʙʣʠʢʝ ʩʚʘʜʴʙʳ, ʧʦʭʦʨʦʥʳ, ʧʦʤʠʥʢʠ ï ʵʪʦ ʪʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʬʠ-

ʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʣʶʜʠ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ (ʧʘʠ), ʧʨʦʜʘʶʪ ʠʭ, ʘ 

ʫ ʢʦʛʦ ʥʝʪ ï ʚʳʥʫʞʜʝʥʳ ʧʨʦʜʘʚʘʪʴ ʯʪʦ-ʪʦ ʜʨʫʛʦʝ, ʠʣʠ ʙʨʘʪʴ ʢʨʝʜʠʪʳ ʚ ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝ-

ʥʠʷʭ [2]. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ. ʏʪʦ ʞʝ ʜʝʣʘʪʴ ʧʘʡʱʠʢʘʤ, ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ ʚʣʘ-

ʜʝʣʴʮʘʤʠ ʩʚʦʠʭ ʟʝʤʝʣʴ (ʧʘʝʚ)?! 

1. ʇʨʝʢʨʘʪʠʪʴ ʧʨʦʜʘʚʘʪʴ ʠ ʩʜʘʚʘʪʴ ʩʚʦʠ ʧʘʠ ʚ ʘʨʝʥʜʫ. 

2. ʉʦʟʜʘʚʘʪʴ ʩʚʦʠ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ (ʂʌʍ). 

3. ʇʦʣʫʯʘʪʴ ʠ ʧʦʚʳʰʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝ-
ʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ.  

ʄʥʦʛʠʝ ʧʘʡʱʠʢʠ ʥʝ ʞʝʣʘʶʪ ʩʪʘʥʦʚʠʪʴʩʷ ʬʝʨʤʝʨʘʤʠ, ʤʦʪʠʚʠʨʫʷ ʪʝʤ, ʯʪʦ ʥʘ ʧʣʦʱʘʜʠ 

ʦʜʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʧʘʷ) ʥʝʚʦʟʤʦʞʥʦ ʟʘʥʠʤʘʪʴʩʷ ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. ʅʦ ʵʪʦ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʦʰʠʙʦʯʥʦʝ ʤʥʝʥʠʝ. ʂ ʧʨʠʤʝʨʫ, ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ 56,8 % ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʤʝʶʪ ʨʘʟʤʝʨ ʟʝʤʣʠ ʤʝʥʴʰʝ ʯʝʤ 5 ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ [3]. ʆʧʳʪ ʬʝʨʤʝʨʦʚ ʇʨʠʢʫʙʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʪʘʢ ʞʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʩʝʣʴʭʦʟʫʛʦʜʠʷʭ 

ʦʜʥʦʛʦ ʧʘʡʱʠʢʘ ʤʦʞʥʦ ʫʩʧʝʰʥʦ, ʥʘʧʨʠʤʝʨ, ʟʘʥʠʤʘʪʴʩʷ ʦʚʦʱʝʚʦʜʩʪʚʦʤ. ʇʨʦʜʫʢʮʠʷ, ʚʳʨʘ-

ʱʝʥʥʘʷ ʬʝʨʤʝʨʘʤʠ ʇʨʠʢʫʙʘʥʩʢʦʛʦ ʨʘʡʦʥʘ (ʤʦʨʢʦʚʴ, ʢʘʧʫʩʪʘ, ʢʨʘʩʥʘʷ ʩʚʝʢʣʘ, ʧʦʤʠʜʦʨʳ, 

ʢʘʨʪʦʬʝʣʴ) ʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʧʨʦʩʦʤ ʫ ʥʘʩʝʣʝʥʠʷ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʠ 

ʨʝʛʠʦʥʘ. 

ʆʯʝʥʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʂʌʍ 

ʠʤʝʝʪ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ʭʦʟʷʡʩʪʚʘ. ɼʣʷ ʞʝʣʘʶʱʠʭ ʧʦʚʳʩʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ 

ʚ ʦʙʣʘʩʪʠ ʤʝʭʘʥʠʟʘʮʠʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʝʞʝʛʦʜʥʦ ʥʘ ʙʘʟʝ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ (ʉʝʚʂʘʚɻɻʊɸ), ʧʨʦʚʦʜʷʪʩʷ ʢʫʨʩʳ ʧʦʚʳʰʝ-

ʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʝʭʘʥʠʟʘʮʠʷ ʬʝʨʤʝʨʩʢʠʭ ʠ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦ-

ʟʷʡʩʪʚè. ɹʝʩʧʣʘʪʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ, ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ, ʩʝʤʝʥʦʚʦʜʩʪʚʫ, 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʬʝʨʤʝʨʘʤ (ʂʌʍ), ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ 

ʚ ʬʠʣʠʘʣʝ ʌɹɻʋ çʈʦʩʩʝʣʴʭʦʟʮʝʥʪʨ ʧʦ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝè. ʉʦʧʨʦʚʦʞʜʝʥʠʝ 

ʨʘʙʦʪ ʩ ʚʳʝʟʜʦʤ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘ 

ʧʣʘʪʥʦʡ ʦʩʥʦʚʝ. 

ɺʓɺʆɼʓ. ɺ ʮʝʣʷʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʂʌʍ 

ʠ ʚʣʘʜʝʣʴʮʘʤ ʧʘʝʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʢʘʞʜʦʤ ʨʘʡʦʥʝ ʨʝʩʧʫʙʣʠʢʠ ʩʦʟʜʘʚʘʪʴ (ʣʠʙʦ 

ʚʦʟʨʦʞʜʘʪʴ) ʤʘʰʠʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ, ʥʘ ʙʘʟʝ ʪʨʘʢʪʦʨʦʚ ʢʣʘʩʩʘ 14ï20 ʂʅ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʚʥʫʪʨʠʬʝʨʤʝʨʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭ-

ʥʠʢʠ, ʤʘʰʠʥʥʳʝ ʨʠʥʛʠ, ʢʦʦʧʝʨʘʪʠʚʳ, ʧʦʜʨʷʜʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ [4]. 

ɺʥʫʪʨʠʬʝʨʤʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ï ʢʦʛʜʘ ʚʩʝ ʤʘʰʠʥʳ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜ-

ʥʦʤʫ ʬʝʨʤʝʨʫ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʤ ʪʦʣʴʢʦ ʚ ʩʚʦʸʤ ʭʦʟʷʡʩʪʚʝ. ʇʝʨʝʯʝʥʴ ʤʘʰʠʥ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝ-

ʮʠʘʣʠʟʘʮʠʠ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʣʠʯʝʩʪʚʦ ï ʦʪ ʝʛʦ ʨʘʟʤʝʨʘ. ʈʘʙʦʪʘʶʪ ʥʘ ʤʘʰʠʥʘʭ ʥʘʸʤ-

ʥʳʝ ʨʘʙʦʪʥʠʢʠ, ʩʘʤ ʬʝʨʤʝʨ ʠ ʯʣʝʥʳ ʝʛʦ ʩʝʤʴʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʤʘ-

ʰʠʥʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʜʥʦʤʫ ʬʝʨʤʝʨʫ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʟʘʛʨʫʞʝʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ 
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ʢ ʧʦʚʳʰʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ. 

ʄʘʰʠʥʥʳʝ ʨʠʥʛʠ (ʪʦʚʘʨʠʱʝʩʪʚʦ ʧʦ ʩʦʚʤʝʩʪʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʠʢʠ) ï ʢʦʛʜʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʤʘʰʠʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʬʝʨʤʘʭ, ʦʩʪʘʚʘʷʩʴ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʴʶ ʦʜʥʦʛʦ ʬʝʨʤʝʨʘ. ʈʘʙʦʪʘʝʪ ʥʘ ʤʘʰʠʥʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʘʤ ʚʣʘʜʝʣʝʮ.  

ʂʦʦʧʝʨʘʪʠʚʳ ï ʢʦʛʜʘ ʤʘʰʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʬʝʨʤʘʭ, ʷʚʣʷʷʩʴ ʩʦʚʤʝʩʪ-

ʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʥʝʩʢʦʣʴʢʠʭ ʬʝʨʤʝʨʦʚ. 

ʇʦʜʨʷʜʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʛʜʘ ʤʘʰʠʥʘ ʩʜʘʸʪʩʷ ʚ ʥʘʸʤ, ʧʨʠʥʘʜʣʝʞʘ ʦʜʥʦʤʫ ʚʣʘʜʝʣʴʮʫ 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʥʘ ʥʝ ʩʨʝʜʩʪʚʦ ʪʨʫʜʘ, ʘ ʠʩʪʦʯʥʠʢ ʧʨʠʙʳʣʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ï ʚʠʜ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ [4].  

ɼʣʷ ʨʦʩʩʠʡʩʢʠʭ ʬʝʨʤʝʨʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʜʭʦʜʷʪ ʚʩʝ ʬʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭ-

ʥʠʢʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʝʨʤʝʨʦʚ ʠ ʧʘʡʱʠʢʦʚ ʂʘ-

ʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʪʝʭʥʠʢʠ, ʷʚʣʷʝʪʩʷ ʚʦʟʨʦʞʜʝʥʠʝ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʰʠʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ (ʄʊʉ) ʚ ʢʘʞʜʦʤ ʨʘʡʦʥʝ ʨʝʩʧʫʙʣʠʢʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʩʦʟʜʘʥʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʙʫʩʣʦʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

- ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʘʡ-
ʱʠʢʘʤʠ, ʬʝʨʤʝʨʘʤʠ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʫʨʦʚʝʥʴ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʦʙʭʦ-

ʜʠʤʳʡ ʜʣʷ ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʠ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʮʝʥ; 

- ʥʝʭʚʘʪʢʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʥʝʦʙʭʦʜʠʤʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʧʠʢʦʚʳʝ ʧʝʨʠʦʜʳ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʄʊʉ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ ʜʚʫʭ ʟʘʜʘʯ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʧʘʡʱʠʢʦʚ, ʬʝʨʤʝʨʦʚ) ʚ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʭ ʫʩʣʫʛʘʭ: ʚʝʩʝʥʥʝ-ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ, ʫʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ, ʫʙʦʨʦʯʥʳʝ ʨʘʙʦʪʳ, ʧʦʜʲʝʤ ʟʷʙʠ, 

ʩʝʚ ʦʟʠʤʳʭ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʦʩʚʦʝʥʠʶ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʇʝʨʚʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʤʘʰʠʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʝʡ ʨʘ-

ʙʦʪ ʩ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʪʨʫʜʘ ʠ ʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʴʶ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʘʷ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʥʝʙʦʣʴʰʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʠʟʤʘ ʤʝʭʘʥʠʟʘʪʦʨʦʚ ʠ ʣʫʯʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʘʙʦʪ. 

ʕʪʦ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʠ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʄʊʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʥʘ ʤʦʞʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʙʦʪʳ ʚ ʥʝʦʙʭʦʜʠʤʳʝ ʘʛʨʦʪʝʭʥʠ-

ʯʝʩʢʠʝ ʩʨʦʢʠ. 

ɺʪʦʨʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠ-

ʦʥʘ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʄʊʉ ʤʦʞʝʪ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ ʦʩʚʦʠʪʴ, ʯʝʤ ʩʨʝʜʥʠʡ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴ. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʨʝʰʝʥʠʝ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʟʘʜʘʯ ʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʠʙʳʣʠ. 

ʏʝʤ ʙʦʣʴʰʝ ʦʥʠ ʧʦʣʫʯʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ ʦʪ ʨʘʙʦʪʳ ʄʊʉ, ʪʝʤ ʙʦʣʴʰʝ ʙʫ-

ʜʫʪ ʧʝʨʝʜʘʚʘʪʴ ʝʡ ʟʘʢʘʟʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʩʘʤʘ ʄʊʉ ʪʘʢʞʝ 
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Introduction  

Plant cultivation under controlled conditions (facilities under covers) stimulates to apply in-

novations related to the reduction of energy consumption and optimal control of plant growth factors 

(temperature, relative air humidity, solar radiation and feeding plants with carbon dioxide). It is 

known that searching for technical solutions used in the production processes should be integrally 

related to the improvement of the product quality and reduction of its costs. Undoubtedly, reduction 

of production costs in facilities under covers may be performed, inter alia, by using the excess of 

heat from the inside of the facility for heating the object. This issue, for crops under covers, concerns 

both the type of the object structure and its equipment. Many scientific centres have undertaken 

research concerning the impact of the object structure, efficiency of heat storage in the storage bed 

including aspects of the heat demand. From the point of view of the facility structure, Abreu et al., 

(2001) analysed the impact of its structure (single tunnel, blocked) on the effect of cultivated toma-

toes. Condori et al., (2001) presented results of their research related to the use of heat from the 

inside of the prototype greenhouse for drying vegetables (sweet pepper, garlic). Moreover, similar 

issues concerning the use of waste heat from the inside of the facility were analysed by Fuller and 

Charters (1997) determining possibilities of using this heat from a production plastic tunnel for 

drying grapes. Li et al. (2017) carried out research in order to determine daily temperature changes, 

relative moisture and solar radiation and for analysis of microclimate characteristic in naturally 

vented greenhouses. Kothari and Panwar (2007) developed an analytical thermal model in a green-

house in order to estimate parameters of the internal microclimate. The issue of the heat balance 

including processes which take place in a greenhouse enforced by the heating system and solar 

radiation getting inside the facility was analysed by Geol et al., (1998). On the other hand, Kendirli 

[2006] analysed setting towards the geographical directions various structures of greenhouses, con-

cluding that for the northern latitude the east-west orientation improves effectiveness of the solar 

energy use. Singh and Tiwari (2010) analysed the total heat demand and the amount of heat obtained 

from solar radiation for five different types of greenhouse structures. Parra et al., (2004) developed 

a mathematical model for determination of the natural ventilation intensity, where they determined 

a percentage share in the amount of the exchanged air in relation to locations of vents. Papadakis 

(1996) carried out investigation of natural ventilation by analysis of tracking gases showing a limit 

velocity of wind at which also temperature difference between the inside of the facility and the 

surroundings should be included. Teitel et al., (2005) analysed the impact of the wind direction and 

velocity on the air flow type in vents of a greenhouse. (Ozgener and Ozgener 2010) from the range 

of heat excess storage carried out a series of experiments in the accumulator, where the steel pipes 

system was installed (positioned in a loop shape) placed in the ground. Kurklu (1998) in his review 

paper presented constructional solutions of heat accumulators which use phase changes of material 

(salt hydrates, paraffin and polyethylene glycol) along with determination of potential heat effects 

of their use in a greenhouse. 

The presented review of research works shows clearly that the use of heat excess from the 

inside of the facility, which was formed from solar radiation, in the process of heating a horticultural 

facility is one of the solutions which are used for the microclimate change. This issue is an object 

for the research carried out in plastic tunnels located in the University of Agriculture facilities and 

the Institute of Horticulture in Skierniewice (Kurpaska et al., 2012). In the process of heat storage, 

mailto:rtkurpas@cyf-kr.edu.pl
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both thermal processes as well as mass exchange processes occur (condensation, evaporation) 

through changes of steam concentration in air. Therefore, determination of these effects which were 

formed during pressing air to the rock-bed storage is an essential problem. Plant reaction to the 

introduced innovations is a separate issue. Analysis of these issues will be the main objective of the 

paper. 

Material and method 

Research was carried out in two plastic tunnels: in one of them (in the half of its length 

separated with an additional wall) a rock - bed accumulator was installed. Tunnels with dimensions 

of 9x30 m were covered with a double PE plastic; there was air in the space between the plastic 

layers. Parameters of the microclimate of plants were maintained at the level recommended in the 

cultivation technology. Both facilities had identical control systems of vents location. Fig. 1 presents 

the schematic representation of the measurement stand. 
 

 
Fig. 1. Schematic representation of measurement stand: (a) tunnel with heat accumulator and control tunnel (b) 

 

In the tunnel with a heat accumulator (fig. 1a), air from the inside of the facility was supplied 

through the perforated pipes system and pressed into the rock-bed accumulator. The accumulator 

comprises three sections with an effective area of: one section - 38.5 and two sections 18.7 m2 each 

and the height of the rock layer of 0.7 m. The air pressing system consists of perforated pipes located 

in the upper part of the tunnel (1) through which a vent (W) pressed air into perforated pipes (2) 

located on the bottom of the rock-bed accumulator (porphyry rock with dimensions within the range 

of 30-63 mm). Air, upon fighting over the flow resistance flew into the inside of the facility thanks 

to the perforated pipes installed in the surface layer of the bed connected with the connection pipe 

(3) The following sensors were used in the measurements: air temperature - with PT 1000 measure, 

air moisture - TS110 transducer, wind velocity ïwith MAX 40H time anemometer, solar radiation 

intensity with LP PYRA 02AV pyranometer, air flow ï with Air Mini 64 measures: The Original 

Computer Measurement System which with 120 s sampling time monitored and archived the meas-

ured parameters was used in the tests. This system was also used for controlling the system operation 

through the developed algorithm. The control was carried out through a change of location of flap 

valves installed at the air inflow to particular sections and charging and discharging heat from the 

rock accumulator.  

Description of experiments 

The considered system of the rock-bed accumulator may operate in the charging and dis-

charging system of the accumulator. In the charging process, the control of the flap valve location 

(4-fig. 1 a) takes place with an algorithm, where a difference in temperature between temperature 

over a protection screen and the temperature in the accumulator (æt1) as well as the temperature 

flowing out of the accumulator and temperature inside the facility was a controlling parameter (æt2). 

The charging process was carried out when æt1=2K and for the discharging process the minimum 

temperature of 18oC was assumed; the difference between the temperature of the rock-bed accumu-

lator and the temperature of the air which was flowing out from the accumulator is æt2=4K. Standard 
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treatments were carried out during experiments. Plants were cultivated on ballots filled with the 

mixture of peat and tree bark. The plant fertigation process (irrigation and fertilization) was carried 

out with a fertilizing mixer and the concentration of the fertilizers was compliant with the production 

technology requirement.  

Theoretical analysis 

By marking the average air temperature inside the facility with Twew and by omitting the air 

stream exchanged by means of ventilation, an equation describing the air temperature change inside 

the facility assumes the following form: 

a) tunnel with the heat accumulator: 

1

1 1 1 1 1 1 1

wew

p w R ak TR str vent

dT
V c q q q q q

d
r

t
Ö Ö = ° - - °  (1) 

b) tunnel without the heat accumulator: 

2

2 2 2 2 2 2 2

wew

p w R TR st r vent

dT
V c q q q q

d
r

t
Ö Ö = - - °  (2) 

The sign (Ñ) in the equation (1) stands for the case of pressing air into the accumulator - the 

accumulator loading cycle (-) and the case of supplying air from the accumulator to the inside of the 

facility - accumulator discharging cycle (+). 

The simplifying assumptions were assumed in the analysis:  

- a uniform heat stream used for plant transpiration (identical compaction, plant variety and size): 

qTR1=qTR2, 

- a relative small difference in density(ɟ1= ɟ2), relative air heat (cw1=cw2), identical air volume 

inside the facility V1=V2, 

- a uniform heat stream which gets inside the facility through a transparent shield (qR1=qR2) 

The total effect of the accumulator operation (ȹQ) is included with the difference of temper-

ature inside the facility as a result of supplying heat from the accumulator and varied ventilation of 

the facility. Therefore, after including assumptions, transformation and simplification we finally 

obtain: 

( )2 1osğ wew wewQ U F T T dtD = Ö -     (3) 

Time intervals of 10 minutes were assumed for analysis. The obtained thermal effect was 

calculated into savings in fossil fuel (coal with calorific value of Wu=18.9MJ/kg was taken into 

analysis, thus, the fuel mass may be calculated from the relation: 

pal

u

Q
m

W h

D
=

Ö
 (4) 

where, particular symbols stand for: U ï coefficient of heat transfer through a shield, W/(m2K) (the 

analysis assumed U=5.3 W/(m2/K).; Fosğ ï the shield surface, m2; Twew1, Twew2 ï air temperature in-

side the facility with(Twew1) and without (Twew2) heat accumulator, oC, Õ - boiler performance. It was 

assumed that Õ= 0.7. 

In the analysis, with the use of standard psychrometric relations, deficiency of partial pres-

sure of water steam (vpd) inside the facility was also calculated. For the analysed sizes statistical 

analysis of differences at the level of significance Ŭ=0.05was carried out. 

Results and discussion 

Investigations were carried out in April-October and tomato was a tested plant. The pre-

sented values of experimental factors were calculated as average 10-minute values from measure-

ments made with a sampling frequency of 2 minutes. Figure 2 presents the course of ambient con-

ditions during the accumulator charging cycle.  

As it is presented, during the charging process, the scope of changes of the measured values 

was within: air temperature outside the facility from 4.9 to 26.4oC, relative moisture 35.4 to 91.1 %, 

solar radiation intensity 72 to 555W/m2 and the wind velocity 0 to 16.1 m/s. During experiments 

the area of the accumulator was within 7.5 to 75.9m2, the pressed air stream 0.26 to 0.423/s, and the 

charging time from 4 minutes to almost 23.6 hours. The lower value of the active area (11.1m2) of 

the accumulator than the surface area of the section (18.7m2)results from the fact that in the average 
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value (10 minutes) based on which the surface area of the accumulator was calculated, the charging 

process was carried out only for 4 minutes. Figure 3 presents the course of comparable values of the 

surroundings and the rock-bed accumulator operation during its discharging. 
 

 
Fig. 2. Course of ambient conditions (a) and accumulator operation conditions  

and pressed air stream (b) during its charging 

 

 
Fig. 3. Course of ambient conditions (a) and accumulator operation conditions  

and pressed air stream (b) during its discharging 

 

As it is presented, during this process, the scope of changes of the measured values was 

within: air temperature outside the facility from 0.4 to 20.8oC, relative moisture 69.9 to 99.5%, solar 

radiation intensity 0 to 100.8W/m2 and the wind velocity 0 to 10.6m/s. During experiments the area 

of the accumulator was within 38.5 to 75.9m2, the pressed air stream 0.32 to 0.453/s, and the dis-

charging time from 0.1 to almost 20.3 hours.  

By comparing both processes we may notice that the charging process of the accumulator 

was initiated almost 2-weeks in advance before the process of discharging. 

Figure 4 presents the course of temperature and relative air moisture and the calculated de-

ficiency of water steam pressure (vpd) inside the investigated tunnels (with and without the rock-

bed accumulator) for the time where the process of charging the accumulator was carried out. 
 

 
Fig. 4. Course of temperature and air relative moisture (a) and calculated value of water steam  
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pressure deficiency (b) in investigated tunnels with and without accumulator during charging process 

 

The course of the obtained values shows that in the investigated ambient conditions, the 

average value of the measured parameters in the tunnel with the heat accumulator was equal to: the 

air temperature 22.8oC, air relative moisture 63.6%, and it was 1.07 kPa. On the other hand, for the 

facility without the bed accumulator, these values were respectively: 24.2oC, 70.1% and 1.13kPa. 

The statistical analysis proved that both temperature and moisture inside the facility differ statisti-

cally between each other: in case of vpd parameter, these differences are not statistically significant. 

The above values in the accumulator discharge process were presented in figure 5 in the   
 

 
Fig. 5. Course of temperature and air relative moisture (a) and calculated value of water steam  

pressure deficiency (b) in the investigated tunnels with and without accumulator during discharging process 

 

The course of the obtained values shows that in the investigated ambient conditions, the aver-

age value of the measured parameters in the tunnel with the heat accumulator was equal to: the air 

temperature 17.1oC, air relative moisture 87 %, and it was 0.25 kPa. On the other hand, for the facility 

without the rock-bed accumulator, these values were respectively: 14.8oC, 92.1% and 0.13kPa. The 

statistical analysis proved that the presented values differ statistically between each other.  

Using the expired equations momentary savings in heat and accumulated savings in fuel were 

calculated. The analysis was carried out for the accumulator discharging process and the surface area 

of the tunnel which is 135m2. The obtained results were presented graphically in fig.6.  

The obtained values reflect the amount of additional heat which should be supplied inside 

the facility in case there is a need to obtain there microclimate parameters. As one can see, the scope 

of changes in the amount of the saved heat is within 0.1 to 606MJ of heat. In the entire cycle of 

cultivation almost 1625 kilo of fuel (fine coal type) was saved. It corresponds to the reduction to 

atmosphere: Dust- 4.38t, CO2- 360t; CO- 8.11t; SO2- 2.48t and NOx at the level equal to 6.49 t. 
 

 
Fig. 6. Momentary and accumulated values of savings in heat and fuel during process of discharging the accumulator 

 

The obtained effects of use of the rock-bed accumulator in the facility calculated into the 

commercial yield of tomatoes was graphically presented in figure 7. 

It may be observed that in calculation in the facility with the heat accumulator, in comparison 

to the control facility, almost by 14% higher yield of cultivated tomatoes was obtained. In total, per 

one plant in the tunnel with a heat accumulator, approx. 10.2 kilo and in the tunnel without the heat 
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accumulator approx. 8.9 kilo of tomatoes were obtained. The analysis which was carried out proved 

that these differences are statistically significant. 
 

 
Fig. 7. Effects of plant yield in facility with and without rock -bed accumulator 

 

Conclusions: 

1. In the investigated facilities, average differences between the inside temperature (for the charg-

ing and discharging process) are from 1.4 to 2.3 K, between the relative moisture from 4.5 to 

6.5% and deficiency of water steam pressure is from 0.06 to 0.11 kPa. Only during the charging 

process, differences in the deficiency of water steam are not statistically significant.     

2. During the cultivation cycle in order to maintain the microclimate parameters at night the same 

as occur during the accumulator operation to the facility, approx. 12 kilo of coal should be sup-

plied to a unit surface area of the tunnel.  

3. An annual reduction in the emission of noxious substances to atmosphere in the discharging 

cycle for the investigated facility with the surface area of 135m2 were: Dust- 4.38t, CO2- 360t; 

CO- 8.11t; SO2- 2.48t and NOx at the level equal to 6.49 t. 

4. In comparison to the control facility, in the tunnel with the heat accumulator almost by 14% 

higher yield of cultivated tomatoes was obtained: differences in the yield are statistically signif-

icant. 
 

References 

1. Abreu, M.J.; Ferreira, V.C.; Sottomayor, A.; Vargues, A.C.; Meneses, J.F. (2001). Evaluation of greenhouse structures for 

tomato spring crops in the entre douro e Minho region of Portugal. Acta Horticulturae, 559, 169-176. 

2. Condori, M.; Echazu, R.; Saravia, L. (2001). Solar drying of sweet pepper and garlic using the tunnel greenhouse drier. 

Renewable Energy, Vol. 22(4), 447ï460. 

3. Fuller, R.J.; Charters, W.W.S. (1997). Performance of a solar tunnel dryer with microcomputer control. Solar Energy, Vol. 

59(4-6), 151ï154. 

4. Geoola F., Kashti Y., Peiper U.M. (1998). A model greenhouse for testing the role of condensation, dust and dirt on the solar 

radiation. J. Agric. Eng. Res., 71 (4), 339ï346. 

5. Kendirli B.  (2006). Structural analysis of greenhouses: a case study in Turkey. Build. Environ, 41 (7), 864ï871. 

6. Kothari S., Panwar N.L. (2007). Steady state thermal model for predicting microclimate inside the greenhouse. J. Inst. Eng. 

(India): Agric. Eng., 88 (2007), pp. 52ï55. 

7. Kurklu, A . (1998). Energy storage applications in greenhouses by means of phase change materials (PCMs): a review. 

Renewable Energy, Vol. 13(1), 89ï103. 

8. Kurpaska, S.; Latağa, H.; Rutkowski, K.; Hoğownicki, R.; Konopacki, P.; Nowak, J.; Treder, W. (2012). Storing heat 

surplus from a plastic tunnel in a rock - bed storage (in Polish). InŨynieriaRolnicza, Nr 2(136), 157ï167. 

9. Li A., Huang L., Zhang T. (2017). Field test and analysis of microclimate in naturally ventilated single-sloped greenhouses. 

Energy and Buildings, 138, (1), 479ï489. 

10. Ozgenger, L.; Ozgener, O. (2010). Energetic performance test of an underground air tunnel system for greenhouse heating. 

Energy, Vol. 35(10), 4079ï4085. 

11. Papadakis G., Mermier M., Meneses J.F., Boulard T. (1996). Measurement and analysis of air exchange rates in a greenhouse 

with continuous roof and side openings. J. Agric. Eng. Res., 63 (3), 219ï227. 

12. Parra J.P., Baeza E., Montero J.I., Bailey B.J. (2004). Natural Ventilation of Parral Greenhouses.Biosyst. Eng., 87 (3), 355ï

366. 

13. Singh R.D., Tiwari G.N. (2010). Energy conservation in the greenhouse system: a steady state analysis. Energy, 35 (6), 2367ï

2373. 

14. Teitel M., Tanny J., Yakir D.B., Barak M . (2005). Air flow patterns through roof openings of a naturally ventilated greenhouse 

and their effect on insect penetration. Biosyst. Eng., 92 (3), 341ï353. 
  

http://www.sciencedirect.com/science/journal/03787788
http://www.sciencedirect.com/science/journal/03787788/138/supp/C


36 

 

ʋɼʂ 631.527.85 

ʊɽʍʅʀʂɸ ʀ ʈɽɿʋʃʔʊɸʊʓ ʉɽʃɽʂʎʀʀ ʗʈʆɺʆɻʆ ʊʈʀʊʀʂɸʃɽ  

ʅɸ ɼɽʈʅʆɺʆ-ʇʆɼɿʆʃʀʉʊʆʁ ʇʆʏɺɽ ɺʃɸɼʀʄʀʈʉʂʆʁ ʆɹʃɸʉʊʀ 

ʉ.ʄ. ʃʫʢʠʥ, ʜ-ʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; e-mail): 8-960-719-03-27, vnion@vtsnet.ru  

ɸ.ʄ. ʊʳʩʣʝʥʢʦ, ʢʘʥʜ. ʩ.- ʭ. ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; e-mail): 8-906-562-61-21, tslo@bk.ru  

ɼ.ɺ. ɿʫʝʚ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; e-mail): 8-905-617-51-51, zuevdenis1975@ya.ru  

ʌɻɹʅʋ "ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ 

ʪʦʨʬʘ" (ʛ. ɺʣʘʜʠʤʠʨ, ʈʌ) 

 

ɺɺɽɼɽʅʀɽ. ʆʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʚʠʜʘ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ï ʷʨʦʚʦʛʦ ʪʨʠʪʠʢʘʣʝ. ʕʪʦʪ ʟʣʘʢ, ʧʦ-

ʣʫʯʝʥʥʳʡ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʪʚʸʨʜʦʡ ʠ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩ ʦʟʠʤʦʡ ʨʦʞʴʶ, ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ, ʟʝʨʥʦʩʝʥʘʞʘ, ʧʣʶʱʝʥʥʦʛʦ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ 

ʢʨʘʭʤʘʣʘ, ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʤʫʢʠ ʠ ʩʦʣʦʜʘ [1]. 

ʗʨʦʚʦʝ ʪʨʠʪʠʢʘʣʝ ʧʨʠʚʣʝʢʘʝʪ ʢ ʩʝʙʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʣʘʜʘʝʪ ʚʳ-

ʩʦʢʠʤʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʘʤʠ ʟʝʨʥʘ, ʧʦʚʳʰʝʥʥʳʤʠ ʭʦʣʦʜʦʩʪʦʡʢʦ-

ʩʪʴʶ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʩʣʘʙʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʚʠʨʫʩʥʳʤ ʠ ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ, 

ʥʠʟʢʦʡ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʜʦʧʫʱʝʥʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 14 ʩʦʨʪʦʚ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫ-

ʪʳʝ ʫʩʧʝʭʠ, ʥʦʚʘʷ ʢʫʣʴʪʫʨʘ ʧʦ ʨʷʜʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʧʦʟʜʥʝʩʧʝʣʦʩʪʴ, ʧʨʦ-

ʨʘʩʪʘʥʠʝ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʧʦʣʝʛʘʥʠʶ, ʩʧʦʨʳʥʴʝ ʠ ʩʝʧ-

ʪʦʨʠʦʟʫ) ʥʫʞʜʘʝʪʩʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʜʦʨʘʙʦʪʢʝ [3]. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʸʤʦʤ ʚʳʚʝʜʝ-

ʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʪʨʠʪʠʢʘʣʝ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ï ʦʮʝʥʢʘ ʤʘʪʝʨʠʘʣʘ ʠ ʦʪʙʦʨ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ ʚ ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʘʭ [4]. 

ʆɹʒɽʂʊ ʀ ʄɽʊʆɼʀʂɸ. ɺʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʨʬʘ (ɺʅʀʀʆʋ, ʛ. ɺʣʘʜʠʤʠʨ) ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʝʣʝʢʮʠʷ ʟʝʨʥʦʚʦʛʦ 

ʢʦʨʤʦʚʦʛʦ ʷʨʦʚʦʛʦ ʪʨʠʪʠʢʘʣʝ ʚʝʜʸʪʩʷ ʩ 2003 ʛ. ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʩʣʘʙʦ ʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ (pHʩʦʣ. 5,6), ʩʦʜʝʨʞʘʥʠʝʤ ʛʫ-

ʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ) ï 1,2 %, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʈ2ʆ5 (ʧʦ ʂʠʨʩʘʥʦʚʫ) ï 140 ʤʛ, ʦʙʤʝʥʥʦʛʦ 

ʢʘʣʠʷ ʂ2ʆ (ʧʦ ʄʘʩʣʦʚʦʡ) ï 100 ʤʛ/ʢʛ ʧʦʯʚʳ. 

ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʫʣʴʪʫʨʳ ʧʦʩʣʫʞʠʣʠ ʩʝʣʝʢʮʠʦʥ-

ʥʳʝ ʣʠʥʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʫʣʫʯʰʝʥʠʷ ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ (CIMMYT, ʄʝʢʩʠʢʘ), 

ʦʙʨʘʟʮʳ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠ-

ʝʚʦʜʩʪʚʘ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ (ɺʀʈ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ), ʛʠʙʨʠʜʥʳʝ ʧʦʧʫʣʷʮʠʠ ʤʝʩʪʥʦʡ ʩʝʣʝʢ-

ʮʠʠ.  

ɺ ʦʩʥʦʚʫ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʦʞʝʥʘ ʩʭʝʤʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʉʠʙʠʨʩʢʠʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʜʣʷ ʩʘʤʦʦʧʳʣʷʶʱʠʭʩʷ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʘʷ ʦʪ-

ʨʘʞʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʠ ʚʢʣʶʯʘʝʪ ʧʠʪʦʤʥʠʢ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ (ʢʦʣʣʝʢʮʠʦʥʥʳʡ, ʛʠʙʨʠʜʥʳʡ), ʩʝʣʝʢʮʠʦʥʥʳʡ ʠ ʢʦʥʪʨʦʣʴʥʳʡ ʧʠʪʦʤʥʠʢʠ, ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʝ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʢʦʥʢʫʨʩʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ, ʧʝʨʚʠʯʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ [5]. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʧʦ ʵʪʦʡ ʩʭʝʤʝ ʚʦʟʨʘʩʪʘʝʪ ʪʦʯʥʦʩʪʴ ʦʮʝʥʦʢ, ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠ-

ʯʝʥʠʶ ʧʣʦʱʘʜʠ ʜʝʣʷʥʦʢ ʠ ʚʚʝʜʝʥʠʶ ʧʦʚʪʦʨʝʥʠʡ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝ-

ʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʧʦ ʢʘʞʜʦʤʫ ʠʩʧʳʪʳʚʘʝʤʦʤʫ ʩʝʣʝʢʮʠʦʥʥʦʤʫ ʥʦʤʝʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʙʨʘʢʦʚʦʢ ʭʫʜʰʠʭ ʧʦʪʦʤʩʪʚ ʯʠʩʣʦ ʦʙʨʘʟʮʦʚ ʦʪ ʧʠʪʦʤʥʠʢʘ ʢ ʧʠʪʦʤ-

ʥʠʢʫ ʫʙʳʚʘʝʪ: ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʚ 
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ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʠ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʨʦ-

ʚʦʛʦ ʪʨʠʪʠʢʘʣʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʚʚʦʜʷʪʩʷ ʣʫʯʰʠʝ ʨʘʡʦʥʠʨʦ-

ʚʘʥʥʳʝ ʩʦʨʪʘ (ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʥʥʝʩʧʝʣʳʡ ɸʤʠʛʦ ʠ ʩʨʝʜʥʝʩʧʝʣʳʡ ʋʣʴʷʥʘ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʦʩʝʚ ʧʠʪʦʤʥʠʢʦʚ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝ-

ʥʠʡ, ʦʮʝʥʢʠ ʠ ʫʯʸʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ɺʀʈ [6], ʤʝʪʦʜʠʢʝ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [7], ʤʝʪʦʜʠʢʝ 

ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ [8]. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʠ ʟʝʨʥʦʚʳʭ ʩʘʤʦʦʧʳ-

ʣʷʶʱʠʭʩʷ ʢʫʣʴʪʫʨ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʸʤʘ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʠʞʝ ʧʦʢʘʟʘʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʪʝʭʥʠʢʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʲʸʤʳ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʠʪʦʤʥʠʢʘʭ, ʤʝʪʦ-

ʜʦʣʦʛʠʷ ʦʮʝʥʦʢ, ʥʘʙʣʶʜʝʥʠʡ, ʘʥʘʣʠʟʦʚ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʪʨʠʪʠʢʘʣʝ ʥʘ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

1. ʇʠʪʦʤʥʠʢʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʦʣʣʝʢʮʠʦʥʥʳʡ, ʛʠʙʨʠʜʠʟʘʮʠʠ) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 
ʠʩʪʦʯʥʠʢʦʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʪʙʠʨʘʶʪ ʥʫʞʥʳʝ ʬʦʨʤʳ ʨʘʩʪʝʥʠʡ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ. ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʚʠʯʥʦʝ ʠʟʫʯʝʥʠʝ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʣʫʯʰʠʭ ʦʙʨʘʟʮʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ ï ʚ ʮʝʣʷʭ 

ʚʳʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʮʝʥʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʢʣʶ-

ʯʝʥʠʷ ʚ ʛʠʙʨʠʜʠʟʘʮʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʧʝʨʝʩʝʚʘʶʪ ʚʳʜʝʣʠʚʰʠ-

ʝʩʷ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʦʙʨʘʟʮʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʦʜʠʥ ʨʘʟ ʚ 4ï5 ʣʝʪ). ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʜʘʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʝʞʝʛʦʜʥʦ 

ʠʟʫʯʘʣʦʩʴ ʦʪ 70 ʜʦ 230 ʦʙʨʘʟʮʦʚ ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ 1ï3 ʤ2, ʧʦʩʝʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʘ-

ʞʘʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ ʉʈ-1ʄ ʠ ʪʨʘʢʪʦʨʥʦʡ ʩʝʷʣʢʦʡ ʉʉʌʂ-7, ʥʦʨʤʘ ʧʦʩʝʚʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ 

ʩʦʩʪʘʚʣʷʣʘ 500 ʰʪ./ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ï ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʉʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʘ ɸʤʠʛʦ ʠ ʋʣʴʷʥʘ 

ʨʘʟʤʝʱʘʣʠ ʯʝʨʝʟ 20 ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʣʫʯʰʠʝ ʦʙʨʘʟʮʳ 

ʫʙʠʨʘʣʠ ʩʦ ʚʩʝʡ ʜʝʣʷʥʢʠ ʚʨʫʯʥʫʶ, ʧʨʦʚʦʜʠʣʠ ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʨʘʩʪʝʥʠʡ, ʩʥʦʧʳ ʦʙ-

ʤʦʣʘʯʠʚʘʣʠ ʥʘ ʤʦʣʦʪʠʣʢʝ ʄʇʊʋ-500. 

ɺ ʧʠʪʦʤʥʠʢʝ ʛʠʙʨʠʜʠʟʘʮʠʠ ʪʨʘʢʪʦʨʥʦʡ ʩʝʷʣʢʦʡ ʉʉʌʂ-7 ʚʳʩʝʚʘʣʠ 15ï20 ʨʦʜʠ-

ʪʝʣʴʩʢʠʭ ʬʦʨʤ ʠ ʧʨʦʚʦʜʠʣʠ ʠʭ ʩʢʨʝʱʠʚʘʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʣʠ ʨʝʮʠʧʨʦʢʥʳʝ 

ʢʨʦʩʩʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 30ï40 ʢʦʤʙʠʥʘʮʠʡ. ʇʨʦʮʝʩʩ ʛʠʙʨʠʜʠʟʘʮʠʠ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʩʣʝ-

ʜʫʶʱʝʝ ʧʦʣʫʯʝʥʠʝ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ 

ʩʚʦʡʩʪʚʘʤʠ ʨʦʜʠʪʝʣʴʩʢʠʭ ʩʦʨʪʦʚ, ʪʘʢʠʭ, ʢʘʢ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʨʘʥʥʠʝ ʩʨʦʢʠ ʩʦʟʨʝ-

ʚʘʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʧʦʣʝʛʘʥʠʶ, ʧʨʦʨʘʩʪʘʥʠʶ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ, ʢʠʩʣʦʪʦ-

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ. ɿʘʚʷʟʳʚʘʝʤʦʩʪʴ ʛʠʙʨʠʜʥʳʭ ʩʝʤʷʥ ʧʦ ʢʦʤʙʠʥʘ-

ʮʠʷʤ ʩʢʨʝʱʠʚʘʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 42ï90 %. 

2. ɻʠʙʨʠʜʥʳʡ ʧʠʪʦʤʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʛʝʥʝʨʘʮʠʡ ʛʠʙʨʠʜʦʚ F1ïF5 (70ï120 

ʢʦʤʙʠʥʘʮʠʡ). ɼʣʷ ʨʫʯʥʳʭ ʧʦʩʝʚʦʚ ʧʨʠʤʝʥʷʣʠ ʩʘʞʘʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʉʈ-1ʄ, ʦʙʝʩʧʝʯʠʚʘ-

ʶʱʠʝ ʦʧʪʠʤʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ (5 ʭ 20 ʩʤ) ʨʘʩʪʝʥʠʷʤ ʨʘʥʥʠʭ ʧʦʢʦʣʝʥʠʡ F0ïF1; 

ʪʨʘʢʪʦʨʥʫʶ ʩʝʷʣʢʫ ʉʉʌʂ-7 ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʴʷ 15 ʩʤ ï ʧʨʠ ʧʦʩʝʚʝ ʜʝʣʷʥʦʢ ʨʘʩʱʝʧ-

ʣʷʶʱʠʭʩʷ ʧʦʢʦʣʝʥʠʡ F2ïF5, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʪʙʦʨʘ ʵʣʠʪʥʳʭ ʨʘʩʪʝʥʠʡ (ʢʦʣʦʩʴʝʚ). 

ʉʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʘ ɸʤʠʛʦ ʠ ʋʣʴʷʥʘ ʨʘʟʤʝʱʘʣʠ ʯʝʨʝʟ 10 ʥʦʤʝʨʦʚ. ʈʘʟʤʝʨ ʜʝʣʷʥʦʢ ʦʧʨʝ-

ʜʝʣʷʣʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʤʷʥ ʠ ʛʠʙʨʠʜʥʳʤ ʧʦʢʦʣʝʥʠʝʤ (ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʣ 5 ʤ2). ʏʠʩʣʦ 

ʨʷʜʢʦʚ ʨʫʯʥʳʭ ʧʦʩʝʚʦʚ ʟʘʚʠʩʝʣʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʚ F0 ʠ ʦʪʦʙʨʘʥʥʳʭ ʵʣʠʪʥʳʭ ʨʘʩʪʝ-

ʥʠʡ (ʢʦʣʦʩʴʝʚ) F2ïF5, ʘ ʯʠʩʣʦ ʜʝʣʷʥʦʢ ï ʦʪ ʤʘʩʰʪʘʙʦʚ ʩʢʨʝʱʠʚʘʥʠʷ ʠ ʦʪ ʯʠʩʣʘ ʦʪʙʦʨʦʚ. 

ɺ ʛʠʙʨʠʜʥʦʤ ʧʠʪʦʤʥʠʢʝ ʦʪʙʠʨʘʣʠ ʣʫʯʰʠʝ ʨʘʩʪʝʥʠʷ (ʢʦʣʦʩʴʷ) ʠʟ ʧʦʧʫʣʷʮʠʡ F2ïF5. ʇʦʩʣʝ 

ʠʭ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʙʤʦʣʦʪʘ ʧʨʦʚʦʜʠʣʠ ʙʨʘʢʦʚʢʫ ʧʦ ʟʝʨʥʫ: ʦʢʨʘʩʢʝ, ʚʳʧʦʣ-

ʥʝʥʥʦʩʪʠ, ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʠ ʪ.ʜ. 

ʃʫʯʰʠʝ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩ-

ʩʦʨʘʤ ʛʠʙʨʠʜʥʳʝ ʧʦʧʫʣʷʮʠʠ F3ïF4 ʧʨʦʭʦʜʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʚʦ ɺʣʘʜʠʤʠʨʩʢʦʤ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʛ. ʉʫʟʜʘʣʴ) ʠ ɸʆ çʂʘʟʘʭʩʢʠʡ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ (ʛ. ɸʩʪʘʥʘ). ʆʪʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʜʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚ ʤʝʩʪʥʳʭ 

ʫʩʣʦʚʠʷʭ; 
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3. ʉʝʣʝʢʮʠʦʥʥʳʝ ʧʠʪʦʤʥʠʢʠ ʟʘʢʣʘʜʳʚʘʣʠ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ. ʄʘʪʝʨʠʘʣ ʦʮʝʥʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 
ʜʚʫʭ ʣʝʪ, ʚ ʧʝʨʚʳʡ ʛʦʜ ʬʦʨʤʠʨʦʚʘʣʠ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʠʪʦʤʥʠʢ ʧʝʨʚʦʛʦ ʛʦʜʘ (ʉʇ-1), ʚʦ 

ʚʪʦʨʦʡ ï ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʠʪʦʤʥʠʢ ʚʪʦʨʦʛʦ ʛʦʜʘ (ʉʇ-2). ɺ ʉʇ-1 ʦʮʝʥʠʚʘʣʠ ʩʝʣʝʢʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʚʩʝʭ ʦʪʙʦʨʦʚ ʵʣʠʪʥʳʭ ʨʘʩʪʝʥʠʡ (ʢʦʣʦʩʴʝʚ). ʆʙʱʝʝ ʯʠʩʣʦ ʩʝʤʝʡ ʜʦʩʪʠʛʘʣʦ 1,5ï

2,0 ʪʳʩ. ɼʝʣʷʥʢʠ ʚ ʉʇ-1 ʩʦʩʪʦʷʣʠ ʠʟ 1ï2 ʨʷʜʢʦʚ ʜʣʠʥʦʡ 1 ʤ. ʇʦʩʝʚ ʠʭ ʧʨʦʚʦʜʠʣʠ ʩʘʞʘʣʴ-

ʥʳʤ ʘʧʧʘʨʘʪʦʤ ʉʈ-1ʄ, ʥʦʨʤʘ ʚʳʩʝʚʘ ï ʦʪ 30 ʜʦ 40 ʩʝʤʷʥ ʥʘ 1 ʤ ʧʦʛʦʥʥʦʡ ʜʣʠʥʳ. ʉʝʤʴʠ 

ʩʨʘʚʥʠʚʘʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ɸʤʠʛʦ, ʋʣʴʷʥʘ, ʨʘʟʤʝʱʘʝʤʳʤʠ ʯʝʨʝʟ 20 ʜʝʣʷ-

ʥʦʢ. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʦʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʢ ʧʦʣʝʛʘʥʠʶ, ʧʨʦʨʘʩʪʘʥʠʶ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ, ʧʦʨʘʞʝʥʠʶ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝ-

ʣʷʤʠ. ʆʩʫʱʝʩʪʚʣʷʣʠ ʪʱʘʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʠ ʙʨʘʢʦʚʢʫ ʭʫʜʰʠʭ ʩʝʤʝʡ ʥʘ ʢʦʨʥʶ ʚ ʧʦʣʝ 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʬʘʟʳ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʠ ʧʦʩʣʝ ʦʙʤʦʣʦʪʘ ï ʧʦ ʟʝʨʥʫ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘ-

ʙʦʪʳ ʦʪʙʠʨʘʣʠ ʥʝ ʙʦʣʝʝ 4ï5 % ʣʠʥʠʡ.  

ɺ ʉʇ-2 ʚʳʩʝʚʘʣʠ ʧʦʪʦʤʩʪʚʦ ʩʝʤʝʡ (ʣʠʥʠʡ), ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʠʪʦʤ-

ʥʠʢʘ ʧʝʨʚʦʛʦ ʛʦʜʘ (ʉʇ-1). ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʉʉʌʂ-7 ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ 2ï3 

ʤ2. ʅʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʪʝ ʞʝ, ʯʪʦ ʠ ʚ ʉʇ-1. ɺʳʜʝʣʝʥʥʳʝ 

ʣʠʥʠʠ ʫʙʠʨʘʣʠ ʚʨʫʯʥʫʶ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʤʦʣʦʪʦʤ ʩʥʦʧʦʚ ʥʘ ʤʦʣʦʪʠʣʢʝ ʄʇʊʋ-500. ɺ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʣʠ ʙʨʘʢʦʚʢʫ ʣʠʥʠʡ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʣʠ 

ʤʘʩʩʫ 1000 ʟʝʨʝʥ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ. ʃʫʯʰʠʝ ʧʦʪʦʤʩʪʚʘ (25ï30 % ʣʠʥʠʡ) ʚʳʩʝʚʘʣʠ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ. 

4. ʂʦʥʪʨʦʣʴʥʳʡ ʧʠʪʦʤʥʠʢ: ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚʳʩʝʚʘʣʠ ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ 5 ʤ2, 

ʧʦʚʪʦʨʥʦʩʪʴ ï 2-ʭ ʢʨʘʪʥʘʷ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʉʉʌʂ-7 ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʚʩʭʦʞʠʭ 

ʩʝʤʷʥ 5 ʤʣʥ. ʰʪ./ʛʘ. ʀʩʧʳʪʫʝʤʳʝ ʥʦʤʝʨʘ (40ï50 h ʪ.) ʦʮʝʥʠʚʘʣʠ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʠ-

ʟʥʘʢʘʤ, ʪʘʢ ʠ ʧʦ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʛʣʘʚʥʳʡ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ï ʫʨʦʞʘʡʥʦʩʪʴ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʫʯʠʪʳʚʘʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʪʝʙʣʝʩʪʦʷ ʥʘ ʤʝʪʨʦʚʳʭ ʦʪʨʝʟʢʘʭ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʨʷʜʢʦʚ ʥʘ 

ʢʘʞʜʦʡ ʜʝʣʷʥʢʝ ʠ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʚ ʪʨʝʭ ʤʝʩʪʘʭ. ʆʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʨʘʟʮʦʚ ʢ ʙʦ-

ʣʝʟʥʷʤ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘ. ʋʙʠʨʘʣʠ ʣʫʯʰʠʝ ʣʠ-

ʥʠʠ ʤʘʣʦʛʘʙʘʨʠʪʥʳʤʠ ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦ-130è. ʇʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ ʟʝʨʥʦ ʚʟʚʝʰʠʚʘʣʠ, 

ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʫ 1000 ʟʝʨʝʥ, ʦʮʝʥʠʚʘʣʠ ʚʳʨʘʚʥʝʥʥʦʩʪʴ, ʚʳʧʦʣʥʝʥʥʦʩʪʴ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ 

ʠ ʥʘʪʫʨʫ. ʄʝʪʦʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʜʝʣʷʣʠ ʥʦʤʝʨʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʚ-

ʰʠʝ ʩʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʘ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʦʪʙʠʨʘʣʠ 25ï30 ʥʦʤʝʨʦʚ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʟʚʝʥʴʝʚ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

5. ʇʠʪʦʤʥʠʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ (ʤʘʣʦʛʦ) ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ: ʟʜʝʩʴ ʦʮʝʥʠʚʘʣʠ ʣʫʯʰʠʝ ʥʦʤʝʨʘ 

ʠʟ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʠʪʦʤʥʠʢʘ, ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʣʘ 10 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ï 4-

ʭ ʢʨʘʪʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʦʨʪʦʚ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. ʉʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʘ ʨʘʟʤʝʱʘʣʠ ʯʝʨʝʟ 

10 ʠʩʧʳʪʫʝʤʳʭ ʥʦʤʝʨʦʚ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʉʉʌʂ-7 ʩ ʧʨʠʥʷʪʦʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʥʦʨʤʦʡ ʚʳʩʝʚʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ 5 ʤʣʥ. ʰʪ./ʛʘ. ʏʠʩʣʦ ʠʩʧʳʪʫʝʤʳʭ ʥʦʤʝʨʦʚ ï 25ï30. ʌʝʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʦʮʝʥʢʠ, ʫʙʦʨʢʫ, ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙʥʳʭ ʩʥʦʧʦʚ ʦʩʫʱʝʩʪʚ-

ʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. ʋʙʦʨʢʫ ʧʨʦʚʦʜʠʣʠ ʤʘʣʦʛʘʙʘʨʠʪ-

ʥʳʤ ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦ-130è. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ, 

ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʢʘʞʜʦʛʦ ʥʦʤʝʨʘ ʠ ʩʪʘʥʜʘʨʪʘ ʚʳʜʝʣʷʣʠ ʣʫʯʰʠʝ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ. 

6. ʇʠʪʦʤʥʠʢ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 1ï3 ʛʦʜʘ: ʟʜʝʩʴ ʜʘʸʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʣʫʯ-

ʰʠʤ ʥʦʤʝʨʘʤ (ʩʦʨʪʘʤ), ʧʦʩʪʫʧʠʚʰʠʤ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ-

ʣʫʯʝʥʥʳʤ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʠʟ ʜʨʫʛʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚʳʜʝʣʷʷ ʠʟ ʥʠʭ ʪʝ, ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʚ 

ʨʝʛʠʦʥʝ ʩʦʨʪʘ. ʆʙʱʝʝ ʯʠʩʣʦ ʠʩʧʳʪʫʝʤʳʭ ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʥʦʤʝʨʦʚ (ʩʦʨ-

ʪʦʚ) ʷʨʦʚʦʛʦ ʪʨʠʪʠʢʘʣʝ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʣʦ 10ï20, ʥʦ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ (2016ï2017) ʜʦ-

ʩʪʠʛʘʣʦ 30ï50. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ. ɼʝ-

ʣʷʥʢʠ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 1 ʛʦʜʘ ʚʳʩʝʚʘʣʠ ʩʝʷʣʢʦʡ ʉʉʌʂ-7, ʘ 2ï3 ʛʦʜʘ ï ʪʨʘʢ-

ʪʦʨʥʦʡ ʩʝʷʣʢʦʡ ʉʅ-16ʄ. ʇʦʚʪʦʨʥʦʩʪʴ ï 4-ʭ ʢʨʘʪʥʘʷ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʟʤʝʱʝʥʠʝʤ 

ʩʦʨʪʦʚ. ʇʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ ï 20ï30 ʤ2. ʋʙʦʨʢʫ ʟʝʨʥʘ ʧʨʦʚʦʜʠʣʠ ʤʘʣʦʛʘʙʘʨʠʪʥʳʤ 
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ʩʝʣʝʢʮʠʦʥʥʳʤ ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦ-130è. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʝʣʝʢʮʠʦʥ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʦʮʝʥʠʚʘʣʠ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ, ʚʨʝʜʠʪʝʣʷʤ, ʟʘʩʫʭʝ, ʧʦʚʳʰʝʥʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʧʨʦʨʘʩʪʘʥʠʶ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ, ʫʨʦʞʘʡʥʦʩʪʠ, ʬʠʟʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠ-

ʯʝʩʢʠʤ ʢʘʯʝʩʪʚʘʤ ʟʝʨʥʘ ʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ. 

7. ʕʢʦʣʦʛʠʯʝʩʢʦʝ (ʤʝʞʩʪʘʥʮʠʦʥʥʦʝ) ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ï ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʚʝʥʦ ʟʘʚʝʨʰʘʶʱʝʡ 

ʦʮʝʥʢʠ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʜʦʧʦʣʥʷʶʱʝʝ ʢʦʥʢʫʨʩʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ. ɽʛʦ ʮʝʣʴ ï ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʧʨʦʚʝʨʠʪʴ 

ʫʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʧʳʪʘʭ ʫʯʨʝʞʜʝʥʠʷ-ʦʨʠʛʠʥʘʪʦʨʘ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ 3ï4 ʣʫʯʰʠʭ ʩʦʨʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘ-

ʥʠʷ ʚʦ ɺʣʘʜʠʤʠʨʩʢʦʤ ʅʀʀʉʍ (ʛ. ʉʫʟʜʘʣʴ) ʠ ɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠ-

ʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘè (ʛ. ɸʩʪʘʥʘ). 

8. ʉʧʝʮʠʘʣʴʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʥʦʚʦʛʦ ʩʦʨʪʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩ-
ʧʳʪʘʥʠʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʠʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ, ʧʨʦʚʝʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʩʝ-

ʤʝʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʦʨʪʦʠʩʧʳʪʘʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠ ʭʦʟʷʡʩʪʚʘ, ʛʜʝ ʦʨʛʘʥʠʟʦʚʘʥʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʠʩʧʳʪʘʥʠʝ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʨʦʢʦʚ ʩʝʚʘ, ʥʦʨʤ 

ʚʳʩʝʚʘ, ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʥʦʚʳʭ ʩʦʨʪʦʚ. 

9. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʦʨʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʩʦʨʪʦʠʩʧʳʪʘ-

ʪʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ, ʧʦʩʣʝ ʜʚʫʭʣʝʪʥʝʡ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʤʠʩ-

ʩʠʷ ʈʌ ʧʦ ʠʩʧʳʪʘʥʠʶ ʠ ʦʭʨʘʥʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʨʝʜʣʘʛʘʣʘ ʚʥʝʩʪʠ ʥʦʚʳʡ ʩʦʨʪ 

ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. 

ʇʨʠ ʚʳʚʝʜʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʩʢʦʨʝʥʠʝ ʩʝʣʝʢʮʠ-

ʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʦ ɺʅʀʀʆʋ ʵʪʦ ʜʦʩʪʠʛʘʣʦʩʴ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝ-

ʣʝʢʮʠʠ ʷʨʦʚʦʛʦ ʪʨʠʪʠʢʘʣʝ ʛʠʙʨʠʜʥʦʛʦ ʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ CIMMYT  (ʄʝʢʩʠʢʘ). ʇʨʷ-

ʤʦʡ ʦʪʙʦʨ ʵʣʠʪʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʤʝʩʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʠʣ ʫʩʢʦ-

ʨʠʪʴ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘ 4ï5 ʣʝʪ. 

ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʘ, ʩʦʟʜʘʥʥʦʛʦ ʧʦ ʩʭʝʤʝ ʫʩʢʦʨʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʫʜʘʣʦʩʴ ʚʳʚʝʩʪʠ ʠ 

ʧʝʨʝʜʘʪʴ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚʦʩʝʤʴ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʪʨʠʪʠʢʘʣʝ (ɸʤʠʛʦ, 

ʅʦʨʤʘʥʥ, ʂʘʨʤʝʥ, ʂʚʘʜʨʦ, ʈʦʩʩʠʢʘ, ɸʤʦʨʝ, ɿʘʦʟʸʨʴʝ, ɼʦʙʨʦʝ), ʠʟ ʢʦʪʦʨʳʭ ʧʷʪʴ ï ʟʘʧʘʪʝʥʪʦ-

ʚʘʥʳ ʠ ʚʥʝʩʝʥʳ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʯʝʪʳʨʸʤ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʨʠ ʧʨʦʭʦʜʷʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʠʩʧʳʪʘʥʠʷ. 

ʅʘʠʙʦʣʴʰʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʠʟ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʯʠʣʠ ʯʝʪʳʨʝ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1. ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʪʨʠʪʠʢʘʣʝ 

(ɺʅʀʀʆʋ, ʩʨʝʜʥʷʷ 2014-2016 ʛʛ.) 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʦʨʪʘ 

ʋʣʴʷʥʘ, 

ʩʪʘʥʜʘʨʪ 
ɸʤʠʛʦ ʅʦʨʤʘʥʥ ʂʘʨʤʝʥ ʂʚʘʜʨʦ ʈʦʩʩʠʢʘ 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ʩʤ 100 76 88 90 85 77 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, 

ʜʥʝʡ 
99 89 94 96 93 91 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 3,70 3,42 3,73 3,88 3,79 3,92 

ʄʘʩʩʘ 1000 ʟʸʨʝʥ, ʛ 38,8 39,0 40,9 43,9 43,1 44,7 

ʅʘʪʫʨʘ ʟʝʨʥʘ, ʛ/ʣ 650 660 673 671 680 665 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, % 12,0 13,7 12,7 14,1 14,1 12,0 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘ-

ʥʠʶ, ʙʘʣʣ (1-9) 
5,0 8,0 7,5 7,6 8,0 7,8 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ, 

ʙʘʣʣ (1-5) 
3,4 4,0 4,2 4,5 4,3 4,3 

 

ʉʦʨʪ ɸʤʠʛʦ, ʜʦʧʫʱʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʎʝʥʪʨʘʣʴʥʦʤʫ (3) ʨʝʛʠʦʥʫ ʈʌ ʩ 2011 ʛ. 



40 

 

ʉʦʟʜʘʥ ʪʚʦʨʯʝʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ɺʅʀʀʆʋ ʠ ɺʅʀʀʉʍ ʤʝʪʦʜʦʤ ʤʘʩʩʦʚʦʛʦ ʦʪʙʦʨʘ ʚʳʩʦʢʦ-

ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟ ʦʙʨʘʟʮʘ ʉIMMYT, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʨʦʩʣʦʩʪʴʶ (66ï96 ʩʤ), 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ, ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ ʠ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ. ʈʘʥʥʝʩʧʝʣʳʡ, ʚʳʩʦʢʦ-

ʫʨʦʞʘʡʥʳʡ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʜʚʫʤ ʧʫʥʢʪʘʤ ʠʩʧʳʪʘʥʠʡ (ɺʅʀʀʉʍ ʠ ɺʅʀʀʆʋ) ʧʨʝʚʳʩʠʣ ʧʦ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʥʘ 0,47 ʪ/ʛʘ ʷʨʦʚʫʶ ʧʰʝʥʠʮʫ, 0,41 ʪ/ʛʘ ï ̫ ʯʤʝʥʴ, 0,2 ʪ/ʛʘ ï ̫ ʨʦʚʦʝ ʪʨʠʪʠʢʘʣʝ. ɿʝʨʥʦ 

ʭʦʨʦʰʦ ʚʳʧʦʣʥʝʥʥʦʝ, ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʥʘʪʫʨʥʦʡ ʤʘʩʩʦʡ 660 ʛ/ʣ, ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʙʦ-

ʣʝʝ 13,7 %. 

ʉʦʨʪ ʅʦʨʤʘʥʥ, ʜʦʧʫʱʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤʫ (2) ʠ ʎʝʥʪʨʘʣʴʥʦʤʫ 

(3) ʨʝʛʠʦʥʘʤ ʈʌ ʩ 2012 ʛ. ʉʦʟʜʘʥ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʦʙʨʘʟʮʘ CIMMYT  

(ʄʝʢʩʠʢʘ) ʪʚʦʨʯʝʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ɺʅʀʀʉʍ ʠ ɺʅʀʀʆʋ. ʆʪʣʠʯʘʝʪʩʷ ʚʳʥʦʩʣʠʚʦʩʪʴʶ ʢ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ ʠ ʣʝʛʢʠʤ ʩʫʧʝʩʯʘʥʳʤ ʧʦʯ-

ʚʘʤ. ʆʪʟʳʚʯʠʚ ʥʘ ʘʛʨʦʬʦʥ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʳʩʦʢʠʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ, ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ. ɺʳʜʝʣʷʝʪʩʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʚʝʛʝʪʘ-

ʮʠʠ, ʫʩʪʦʡʯʠʚ ʢ ʙʫʨʦʡ ʨʞʘʚʯʠʥʝ, ʩʢʣʦʥʝʥ ʢ ʧʦʨʘʞʝʥʠʶ ʩʝʧʪʦʨʠʦʟʦʤ. ʉʨʝʜʥʝʩʧʝʣʳʡ, ʚʳʩʦ-

ʢʦʫʨʦʞʘʡʥʳʡ, ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ɺʅʀʀʉʍ ʫʨʦʞʘʡʥʦʩʪʴ ʝʛʦ ʜʦʩʪʠʛʘʣʘ ʩʚʳʰʝ 6,0 ʪ/ʛʘ, 

ʚʦ ɺʅʀʀʆʋ ʥʘ ʣʸʛʢʠʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ï 3,73 ʪ/ʛʘ. 

ʉʦʨʪ ʂʘʨʤʝʥ, ʜʦʧʫʱʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ɺʦ-

ʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ (11) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ (12) ʨʝʛʠʦʥʦʚ ʈʌ ʩ 2015 ʛ. ɺʳʚʝʜʝʥ ʤʝʪʦʜʦʤ 

ʤʘʩʩʦʚʦʛʦ ʦʪʙʦʨʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʨʘʩʪʝʥʠʡ ʠʟ ʦʙʨʘʟʮʘ CIMMYT  (ʄʝʢ-

ʩʠʢʘ) ʪʚʦʨʯʝʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ɺʅʀʀʆʋ ʠ ɺʅʀʀʉʍ. ɺʳʩʦʢʦʨʦʩʣʳʡ (95ï110 ʩʤ), ʦʜʥʘʢʦ 

ʝʛʦ ʧʨʦʯʥʳʡ ʩʪʝʙʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ. ɿʘʩʫʭʦʫʩʪʦʡʯʠʚ, 

ʫʩʪʦʡʯʠʚ ʢ ʙʫʨʦʡ ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʝ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ, ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝ, ʩʢʣʦʥʝʥ ʢ ʧʦʨʘʞʝ-

ʥʠʶ ʩʝʧʪʦʨʠʦʟʦʤ. ʉʦʨʪ ʩʨʝʜʥʝʩʧʝʣʳʡ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʤʦʞʝʪ ʟʘʢʦʥʯʠʪʴ ʚʝʛʝʪʘʮʠʶ ʥʘ 2ï6 ʜʥʝʡ ʧʦʟʞʝ ʚʣʘʛʦʣʶʙʠʚʳʭ ʧʦʟʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ. 

ɺʳʩʦʢʦʫʨʦʞʘʡʥʳʡ, ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ 6,0 ʪ/ʛʘ, ʥʘ ʣʸʛʢʠʭ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ï 3,88 ʪ/ʛʘ. 

ʉʦʨʪ ʈʦʩʩʠʢʘ ʩʦʟʜʘʥ ʚ ʪʚʦʨʯʝʩʢʦʤ ʩʦʜʨʫʞʝʩʪʚʝ ɺʅʀʀʆʋ, ɺʅʀʀʉʍ ʠ ɸʆ çʂʘʟʘʭ-

ʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘè. ʉʨʝʜʥʝʨʘʥʥʠʡ, ʩʦʟʨʝʚʘʝʪ ʥʘ 1ï3 ʜʥʷ 

ʧʦʟʜʥʝʝ ɸʤʠʛʦ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʝʛʦ ʥʘ 15ï17 % ʚʳʰʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɸʤʠʛʦ (3,42 ʪ/ʛʘ) 

ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ. ʅʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʙʳʣʘ ʙʦʣʝʝ 5,7 

ʪ/ʛʘ, ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ï ʩʦʩʪʘʚʣʷʣʘ 3,92 ʪ/ʛʘ, ʯʪʦ ʚʳʰʝ ʩʪʘʥʜʘʨʪʦʚ ʥʘ 12ï17 

%. ɺ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʥʘ ʩʝʚʝʨʝ ʂʘʟʘʭʩʪʘʥʘ ï ʧʨʝʚʳʩʠʣ ʷʨʦʚʫʶ ʧʰʝʥʠʮʫ 

ɸʩʪʘʥʘ (2,52 ʪ/ʛʘ) ʥʘ 1,2 ʪ/ʛʘ. ʋʩʪʦʡʯʠʚ ʢ ʟʘʩʫʭʝ, ʧʦʣʝʛʘʥʠʶ ʠ ʛʨʠʙʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʦʪʟʳʚ-

ʯʠʚ ʥʘ ʚʳʩʦʢʠʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ. ʉʦʨʪ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʚ ʨʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭ-

ʩʪʘʥ ʩ 2018 ʛ. 

ʅʦʚʳʝ ʩʦʨʪʘ ʷʨʦʚʦʛʦ ʪʨʠʪʠʢʘʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʦʪʠʧʘʤʠ, ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʧʦ ʪʨʝʙʦ-

ʚʘʥʠʷʤ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɸʤʠʛʦ, ʅʦʨʤʘʥʥ, ʈʦʩʩʠʢʘ ï ʠʥʪʝʥʩʠʚ-

ʥʦʛʦ ʪʠʧʘ, ʦʪʟʳʚʯʠʚʳʝ ʥʘ ʘʛʨʦʬʦʥ, ʂʘʨʤʝʥ, ʂʚʘʜʨʦ, ɿʘʦʟʝʨʴʝ ï ʧʦʣʫʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ. ʂʘʨ-

ʤʝʥ ʠ ʂʚʘʜʨʦ ʣʫʯʰʝ ʜʨʫʛʠʭ ʚʳʜʝʨʞʠʚʘʝʪ ʣʝʛʢʠʝ ʥʠʟʢʦʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʳ, ɸʤʠʛʦ ï ʧʦʯʚʳ 

ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ. ʂ ʤʘʡʩʢʦïʠʶʥʴʩʢʦʡ ʟʘʩʫʭʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʩʦʨʪ ʈʦʩʩʠʢʘ. ʂʘʨ-

ʤʝʥ, ʂʚʘʜʨʦ, ɸʤʦʨʝ ïʚʳʜʝʣʷʶʪʩʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʥʘ ʚʩʝʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ. ɺʣʘʛʦʣʶʙʠ-

ʚʳʡ ʅʦʨʤʘʥʥ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ ʟʘ ʩʯʝʪ ʙʦʣʴ-

ʰʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʟʝʨʥʦʢʦʨʤʦʚʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʪ ɸʤʠʛʦ, ʅʦʨʤʘʥʥ, ʈʦʩʩʠʢʘ, ɸʤʦʨʝ; ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʦʯʥʳʭ ʢʦʨʤʦʚ ï 

ʂʘʨʤʝʥ, ʂʚʘʜʨʦ ʠ ɿʘʦʟʝʨʴʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʥʘʙʦʨ ʩʦʨʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʷʪʴ 

ʢʫʣʴʪʫʨʫ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʣʦʜʦʨʦʜʠʶ ʪʠʧʘʭ ʧʦʯʚ ʠ ʦʭʚʘʪʠʪʴ ʜʘʥʥʳʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʤʥʦʛʠʝ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ. 

ɺʓɺʆɼʓ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʝʥʠʝ ʩʝʣʝʢʮʠʠ ʷʨʦʚʦʛʦ ʪʨʠʪʠʢʘʣʝ ʧʦ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʤʫ ʧʨʠʥʮʠʧʫ, ʧʨʠʤʝʥʝʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʫʩʢʦʨʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʧʦʟʚʦʣʠʣʠʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (2003ï2017 ʛʛ.) ʩʦʟʜʘʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠ-

ʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥ ʈʌ ʚʦʩʝʤʴ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʫʣʴʪʫʨʳ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʧʦʟʚʦʣʷʶʪ ʚʥʝʜʨʷʪʴ ʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʦʯʚ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʨʘʟʣʠʯʥʦʡ 
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ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ 

ʩʨʝʜʳ ʧʨʠ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦʝʥʥʦʡ ʘʛʨʦʪʝʭʥʠʢʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʫʨʦʞʘʝʚ ʢʫʣʴʪʫʨʳ ʝʞʝʛʦʜʥʦ, ʨʘʩʰʠʨʷʷ ʧʨʠ ʵʪʦʤ ʘʜʘʧʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʪʝʥʠʝʚʦʜ-

ʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʈʌ. 
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ɺɺɽɼɽʅʀɽ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ʣʶʙʦʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʜʦʩʪʠʞʝʥʠʡ ʘʛʨʘʨʥʦʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ. ɺ ʦʙʣʘʩʪʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʦʚʳʝ, ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʘʛʨʦʭʠʤʠʢʘʪʳ, 

ʥʦʚʳʝ ʦʙʨʘʟʮʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ, 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʚ 

ʨʘʤʢʘʭ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʧʨʠ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʭʥʠʢʫʤʘʭ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʠʤʝʶʪ ʚ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʝ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʠʭ ʘʪʪʝʩʪʘʮʠʠ ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʤʥʦʞʝʥʠʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʨʘʩʪʝʥʠʡ ʚ ʧʦʣʝʚʳʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. ʇʦ 

ʩʚʦʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʥʘʟʥʘʯʝʥʠʶ, ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʠ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʝ ʤʘʰʠʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʘʰʠʥ ʜʣʷ ʦʙʳʯʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. ʂ ʥʠʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʦʩʥʦʚʥʦʤ, ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ ʫʩʣʦʚʠʷʤ [1]: 

- ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʤʘʰʠʥ (ʧʦʩʝʚʥʳʭ, ʫʙʦʨʦʯʥʳʭ, ʤʦʣʦʪʠʣʦʢ, ʩʫʰʠʣʦʢ) ʥʝ ʜʦʣʞʥʳ ʪʨʘʚʤʠ-
ʨʦʚʘʪʴ ʩʝʤʝʥʘ; 
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- ʧʦʪʝʨʠ ʩʝʤʷʥ ʧʨʠ ʨʘʙʦʪʝ ʤʘʰʠʥ ʜʦʣʞʥʳ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʡ ʮʝʥʥʦ-

ʩʪʠ; 

- ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʘʧʘ ʨʘʙʦʪ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʩʝʣʝʢʮʠʦʥʥʳʤ ʥʦʤʝʨʦʤ, ʠʣʠ ʩʦʨʪʦʤ ʧʨʠ ʧʦ-

ʩʝʚʝ, ʫʙʦʨʢʝ, ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʤʘʰʠʥʝ ʥʝ ʜʦʣʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʥʠ ʦʜʥʦʛʦ ʩʝ-

ʤʝʥʠ, ʧʨʠ ʵʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʯʝʪʢʠʡ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʦʧʳʪʥʦʛʦ ʜʝʣʘ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʉʦʚʝʪ-

ʩʢʦʤ ʉʦʶʟʝ ʠ ʉʐɸ ʥʘʯʘʣʦʩʴ ʩ ʢʦʥʮʘ 50-ʭ ʛʦʜʦʚ 20-ʛʦ ʚʝʢʘ, ʢʦʛʜʘ ʩʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʪʘʣʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʩʥʠʟʠʪʴ ʜʦʣʶ ʨʫʯ-

ʥʦʛʦ ʪʨʫʜʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʵʪʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʦʡ ʪʝʭʥʠʢʠ ʥʝ ʤʦʛʣʦ 

ʙʳʪʴ ʤʘʩʩʦʚʳʤ. ɽʝ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʷʚʣʷʣʠʩʴ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʛʨʫʧʧʳ ʠ ʩʝ-

ʣʝʢʮʠʦʥʝʨʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʩʝʣʝʢ-

ʮʠʦʥʥʦʡ ʪʝʭʥʠʢʦʡ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʧʝʨʘʪʠʚʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʠ ʠʥʞʝʥʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʚʘʣʠ ʪʘʢʫʶ ʪʝʭʥʠʢʫ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ 1964 ʛ., ʥʘ 

ʇʝʨʚʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʦ ʠʥʠʮʠʘ-

ʪʠʚʝ ʥʦʨʚʝʞʩʢʦʛʦ ʠʥʞʝʥʝʨʘ ʕʛʠʣʘ ɸʡʝʨʜʘ (Egil Ïyjord) ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ɸʩ-

ʩʦʮʠʘʮʠʷ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʚʟʷʣʘ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʶ ʧʦ ʧʨʦʚʝ-

ʜʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʝʤʠʥʘʨʦʚ ʧʦ ʵʪʦʡ ʪʝʤʘʪʠʢʝ, ʚʳʧʫʩʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʆɹʒɽʂʊ ɸʅɸʃʀɿɸ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ɸʩʩʦʮʠʘʮʠʷ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʚ ñInternational Association on Mechanization of Field Experiments (IAMFE)ò. 

ʉʦʟʜʘʥʘ 19 ʠʶʥʷ 1964 ʛ., ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 17 ʩʪʨʘʥ, ʥʘ ʇʝʨʚʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥ-

ʬʝʨʝʥʮʠʠ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ñIAMFE/NORWAYô64ò, ʢʦʪʦʨʘʷ ʧʨʦʭʦ-

ʜʠʣʘ ʩ 15 ʧʦ 27 ʠʶʥʷ 1964 ʛ., ʥʘ ʙʘʟʝ ʅʦʨʚʝʞʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʞʠ-

ʥʠʨʠʥʛʘ (Norwegian Institute of Agricultural Engineering). ʇʨʝʟʠʜʝʥʪʦʤ ʙʳʣ ʠʟʙʨʘʥ ʕʛʠʣ ɸʡ-

ʝʨʜ (Egil Ïyjord), ʅʦʨʚʝʛʠʷ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʣ ʵʪʫ ʬʫʥʢʮʠʶ ʜʦ 2000 ʛ. ʉ 2000 ʛ. ʧʦ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʕʛʠʣ ɸʝʡʨʜ (Egil Ïyjord) ʷʚʣʷʝʪʩʷ ʇʦʯʝʪʥʳʤ ʇʨʝʟʠʜʝʥʪʦʤ ʠ ʇʘʪʨʦʥʦʤ IAMFE. ʉ 

2008 ʛ. ʇʨʝʟʠʜʝʥʪʦʤ IAMFE ̫ ʚʣʷʝʪʩʷ Shang Shuqi (ʂʠʪʘʡ). IAMFE ̫ ʚʣʷʝʪʩʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ IAMFE ʦʨʛʘʥʠʟʦʚʘʣʦ ʠ ʧʨʦʚʝʣʦ 15 ʄʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʚʳʩʪʘʚʦʢ IAMFE ʠ 5 ʨʝʛʠʦʥʘʣʴʥʳʭ.  

ʎɽʃʀ ʆɹʒɽʂʊɸ ʀ ʉʊʈʋʂʊʋʈɸ. ʎʝʣʴʶ IAMFE ̫ ʚʣʷʝʪʩʷ ʩʦʜʝʡʩʪʚʠʝ ʧʦʣʝʚʳʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤ, ʨʘʟʚʠʪʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʚʦʧʨʦʩʘʭ ʧʦʣʝʚʳʭ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ 

ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʛʨʝʩʩʫ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʧʣʦʜʦ-

ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ IAMFE: 

1. ʆʨʛʘʥʠʟʫʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʝʪʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʩʦ ʩʩʳʣʢʘʤʠ ʥʘ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʧʨʦʚʘʡʜʝʨʦʚ ʠʥʪʝʨʥʝʪ-ʫʩʣʫʛ, ʩʧʦʩʦʙ-

ʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʨʘʟʚʠʪʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ IAMFE ʠ ʵʪʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ; 

2. ʆʨʛʘʥʠʟʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʚʳʩʪʘʚʢʠ IAMFE ʠ ʩʦʜʝʡʩʪʚʫʝʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʝʤʠʥʘʨʦʚ; 

3. ʇʨʦʚʦʜʠʪ ʩʙʦʨ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʯʝʪʦʚ ʠ ʠʟʜʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʥʘʫʯ-
ʥʳʭ ʧʫʙʣʠʢʘʮʠʡ; 

4. ʉʦʟʜʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʝʢʮʠʠ ʠʣʠ ʢʦʤʠʪʝʪʳ IAMFE ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʦʙʱʠʭ ʠʣʠ ʦʩʦ-

ʙʳʭ ʚʦʧʨʦʩʦʚ, ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʪʝʭʥʠʢʠ, ʠʣʠ ʜʨʫʛʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʦʧʨʦʩʦʚ. 

IAMFE ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʨʝʟ ʩʚʦʡ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʮʝʥʪʨ ʧʦ ʤʝʭʘ-

ʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʕʪʦʪ ʮʝʥʪʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʰʝʥʠʝʤ ɻʝ-

ʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ IAMFE ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ ʀʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ. ɺʦʟʛʣʘʚʣʷʝʪ 

ʎʝʥʪʨ ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʩʝʢʨʝʪʘʨʴ IAMFE. 

ʏʣʝʥʘʤʠ IAMFE ʤʦʛʫʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʫʯʨʝʞʜʝʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʧʨʝʜʧʨʠ-

ʷʪʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʪʨʘʥʳ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʨʘʙʦʪʝ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ.  

IAMFE ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʪʜʝʣʝʥʠʡ IAMFE. ɺ 

ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ, IAMFE ʥʘʟʥʘʯʘʝʪ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ IAMFE ʚ ʩʪʨʘʥʘʭ ʠʣʠ ʨʝʛʠʦʥʘʭ, 
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ʛʜʝ IAMFE ʦʪʜʝʣʝʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʅʘʮʠʦʥʘʣʴʥʳʡ, ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʪʜʝʣʝʥʠʷ IAMFE 

ʜʝʡʩʪʚʫʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʠʤʠ ʮʝʣʷʤʠ IAMFE ʠ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʦʥʠ ʤʦʛʫʪ ʠʤʝʪʴ 

ʩʝʢʨʝʪʘʨʠʘʪ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʮʝʥʪʨ. 

ʌʀʅɸʅʉʀʈʆɺɸʅʀɽ. ɼʝʷʪʝʣʴʥʦʩʪʴ IAMFE ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʯʣʝʥʩʢʠʭ ʚʟʥʦ-

ʩʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʀʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʰʝʥʠʝʤ ɻʝʥʝʨʘʣʴʥʦʡ 

ɸʩʩʘʤʙʣʝʠ IAMFE. ɼʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʩʩʦʮʠʘʮʠʷ ʧʨʠʥʠʤʘʝʪ ʧʦ-

ʞʝʨʪʚʦʚʘʥʠʷ, ʫʪʚʝʨʞʜʝʥʥʳʝ ʀʩʧʦʣʥʠʪʝʣʴʥʳʤ ʢʦʤʠʪʝʪʦʤ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʥʷʪʳʭ ʧʦʞʝʨʪ-

ʚʦʚʘʥʠʷʭ ʠ ʫʩʣʦʚʠʷʭ ʠʭ ʧʨʠʥʷʪʠʷ (ʝʩʣʠ ʪʘʢʦʚʳʝ ʠʤʝʶʪʩʷ) ʩʦʦʙʱʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʝʩʩʠʠ 

ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʯʣʝʥʘʤʠ IAMFE ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 105 ʩʪʨʘʥ. ʅʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʦʪʜʝʣʝʥʠʷ IAMFE: ʆʪʜʝʣʝʥʠʝ ʚ ʩʪʨʘʥʘʭ ɹʝʥʠʣʶʢʩ, ɸʚʩʪʨʘʣʠʡʩʢʦ-ʅʦ-

ʚʦʟʝʣʘʥʜʩʢʦʝ, ʌʨʘʥʮʫʟʩʢʦʝ, ʂʠʪʘʡʩʢʦʝ, ʅʦʨʚʝʞʩʢʦʝ ʠ ʈʦʩʩʠʡʩʢʦʝ. IAMFE ʩʬʦʨʤʠʨʦʚʘʣʘ ʠ 

ʠʟʜʘʝʪ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʂʘʪʘʣʦʛ ʪʝʭʥʠʢʠ ʠ ʧʨʠʙʦʨʦʚ ʜʣʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʩʪʫʧʥʳʡ 

ʢʘʢ ʚ ʧʝʯʘʪʥʦʤ ʬʦʨʤʘʪʝ, ʪʘʢ ʠ ʚ ʩʝʪʠ INTERNET. ʊʨʝʪʴʝ ʠʟʜʘʥʠʝ ʂʘʪʘʣʦʛʘ ʚʳʰʣʦ ʚ 2000 ʛ. 

ʈʝʛʫʣʷʨʥʦ ʠʟʜʘʶʪʩʷ "ʅʦʚʦʩʪʠ IAMFE " (IAMFE NEWS), ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪʩʷ ʥʘ ʩʘʡʪʝ www.iamfe.org. 

ɺ ʠʶʥʝ 2014 ʛ., ʚ ʨʘʤʢʘʭ ʉʢʘʥʜʠʥʘʚʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʚʳʩʪʘʚʢʠ, ʧʨʦʭʦʜʠʚ-

ʰʝʡ ʚ ʐʚʝʮʠʠ, ʩʦʩʪʦʷʣʩʷ ʩʝʤʠʥʘʨ, ʧʦʩʚʷʱʝʥʥʳʡ 50-ʣʝʪʠʶ IAMFE. ʉʨʘʟʫ ʞʝ ʧʦʩʣʝ ʚʳʩʪʘʚʢʠ 

ʫʯʘʩʪʥʠʢʠ ʩʝʤʠʥʘʨʘ ʧʝʨʝʝʭʘʣʠ ʚ ʅʦʨʚʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ 

ʛʜʝ ʩʦʩʪʦʷʣʦʩʴ ʧʨʦʜʦʣʞʝʥʠʝ ʩʝʤʠʥʘʨʘ ʠ ʧʦʩʝʱʝʥʠʝ ʚʳʩʪʘʚʢʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʘʰʠʥ ʜʣʷ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʅʘ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʙʳʣʠ ʧʦʜʚʝʜʝʥʳ ʠʪʦʛʠ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʘʤʝʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ. ɹʳʣʦ ʢʦʥʩʪʘʪʠʨʦʚʘʥʦ, ʯʪʦ IAMFE ʠʥʠʮʠʠʨʦ-

ʚʘʣʦ ʨʘʟʚʠʪʠʝ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʕʛʠʣ ɸʡʝʨʜ, ʦʜʠʥ ʠʟ ʘʚʪʦʨʦʚ ʵʪʦʡ ʩʪʘʪʴʠ, ʙʳʣ ʢʦʥʩʪʨʫʢʪʦʨʦʤ 

ʩʝʷʣʦʢ ʜʣʷ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʠ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʟʘʥʠʤʘʣʩʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ. 

ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʕʛʠʣ ɸʡʝʨʜ ʘʨʝʥʜʦʚʘʣ ʮʝʭ ʥʘ ʟʘʚʦʜʝ Jens A. Schou Mek. Verksted ʚ ʛʦʨʦʜʝ 

ɼʨʝʙʝʢ (ʅʦʨʚʝʛʠʷ) ʋʞʝ ʚ 1961 ʛ. ʦʥ ʩʪʘʣ ʚʳʧʫʩʢʘʪʴ 10-ʨʷʜʥʫʶ ʠ 4-ʨʷʜʥʫʶ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʩʝʷʣʢʠ ʩ ʩʦʟʜʘʥʥʳʤ ʠʤ ʘʧʧʘʨʘʪʦʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʤʷʥ. ɿʘ ʧʝʨʠʦʜ ʩ 1961 ʧʦ 

1976 ʛʛ. ʩʝʣʝʢʮʠʦʥʥʳʝ ʩʝʷʣʢʠ, ʩʦʟʜʘʥʥʳʝ ʕʛʠʣ ɸʡʝʨʜ, ʙʳʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ 56 ʩʪʨʘʥ. ɺ 

1967 ʛ. ʠ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʟʘʢʫʧʠʣ 20 ʩʘʤʦʭʦʜʥʳʭ ʜʝʣʷʥʦʯʥʳʭ ʩʝʷʣʦʢ ʕʛʠʣʘ ɸʡʝʨʜʘ [2]. 

ɺ ʥʘʯʘʣʝ ʰʝʩʪʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʚ ɽʚʨʦʧʝ ʠ ʉʐɸ ʧʦʷʚʠʣʠʩʴ ʥʝʙʦʣʴʰʠʝ ʢʦʤʧʘʥʠʠ, ʢʦ-

ʪʦʨʳʝ ʪʘʢʞʝ ʥʘʯʘʣʠ ʚʳʧʫʩʢʘʪʴ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɺ ɻʝʨ-

ʤʘʥʠʠ ʪʘʢʫʶ ʢʦʤʧʘʥʠʶ ʩʦʟʜʘʣ ɻʘʥʩ-ʋʣʴʨʠʭ ʍʝʛʘ (Hans-Ulrich Hega) ʠ ʥʘʯʘʣ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ 

1963 ʛ. ɻʘʥʩ-ʋʣʴʨʠʭ ʍʝʛʘ ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʣ ʩ IAMFE, ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʭʦʜʠʣ ʚ ʝʝ ʀʩʧʦʣ-

ʥʠʪʝʣʴʥʳʡ ʂʦʤʠʪʝʪ ʠ ʙʳʣ ɺʠʮʝ-ʇʨʝʟʠʜʝʥʪʦʤ. ʂʦʤʧʘʥʠʷ Wintersteiger, (ɸʚʩʪʨʠʷ) ʥʘʯʘʣʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʝʢʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʩ 1960 ʛ., ʠ ʦʥʘ ʧʝʨʚʘʷ ʩʦʟʜʘʣʘ ʠ ʩʪʘʣʘ ʚʳʧʫʩʢʘʪʴ ʩʝʣʝʢ-

ʮʠʦʥʥʳʡ ʢʦʤʙʘʡʥ. 

ɺ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ, ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʜʣʷ ʩʝʣʝʢ-

ʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʥʘʯʘʣʘʩʴ ʚ ʪʦʞʝ ʚʨʝʤʷ, ʩ ʥʘʯʘʣʘ 60-ʭ ʛʦʜʦʚ. ʊʦʛʜʘ ʚ ɺʀʄ ʙʳʣ ʦʨʛʘʥʠ-

ʟʦʚʘʥ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʦʪʜʝʣ, ʘ ʟʘʪʝʤ ʦʪʜʝʣʳ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʠ ʚ ʜʨʫʛʠʭ 

ʧʨʦʬʠʣʴʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ. ʇʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʈʦʩʩʠʠ ʠ ʉʉʉʈ 

ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʣʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʩʝʣʝʢ-

ʮʠʠ ʠ ʧʦʜʙʦʨ ʜʣʷ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʠ ʪʠʧʘ ʤʘʰʠʥ. ɺʀʄ ʨʘʟʨʘʙʦʪʘʣ ʩʠʩʪʝʤʫ 

ʤʘʰʠʥ ʜʣʷ ʩʝʣʝʢʮʠʠ ʠ ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʥʘ 1971ï1975, 1976ï1980, 

1981ï1985 ʠ 1985ï1995 ʛʛ., ʘ ʪʘʢʞʝ ʩʦʟʜʘʣ ʬʝʜʝʨʘʣʴʥʳʡ ʨʝʝʩʪʨ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʝ-

ʣʝʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ. ʉ ʥʘʯʘʣʘ 60-ʭ ʛʦʜʦʚ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ɺʀʄ ʙʳʣʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ, ʠʩʧʳʪʘʥʦ ʠ ʠʟʛʦʪʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʢʦʣʝʥʠʡ ʩʝʣʝʢʮʠʦʥʥʳʭ ʤʘ-

ʰʠʥ 44 ʥʘʠʤʝʥʦʚʘʥʠʡ.  

ʀʩʧʦʣʴʟʫʷ ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ IAMFE, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ [3]:  

1 ʧʝʨʠʦʜ (1950ï1970) ï ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʤʝʭʘʥʠʟʘʮʠʠ 

ʢʘʢ ʧʦʜʦʪʨʘʩʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ. ʇʨʠ ʵʪʦʤ ʩʨʘʟʫ ʙʳʣʠ 



44 

 

ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʪʠʤ ʤʘʰʠʥʘʤ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʧʨʠʛʦʜʥʳ ʜʣʷ ʨʘʩʪʝʥʠʝ-

ʚʦʜʦʚ ʠ ʜʣʷ ʠʭ ʫʥʠʬʠʢʘʮʠʠ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ ʟʘʧʫʱʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʰʠʥ ʜʣʷ ʤʝʭʘʥʠ-

ʟʘʮʠʠ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʦʣʝ-

ʚʳʭ ʢʫʣʴʪʫʨ. 

2 ʧʝʨʠʦʜ (1971ï1990) ï ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʝʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʦʜʦʣʞʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʰʠʥ ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʝʨʘʮʠʡ ʧʦ ʩʝʣʝʢʮʠʠ ʠ 

ʩʝʤʝʥʦʚʦʜʩʪʚʫ ʜʣʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɸʢʪʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʠ ʚʳʧʫʩʢʘʣʠʩʴ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʘʪʯʠʢʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦ-

ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʦʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ. ʉʦʟʜʘʥʳ ʧʝʨʚʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʈʦʩʩʠʠ ʚ 1979 ʛ. ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝ-

ʥʝʥʠʶ ʪʝʨʤʠʥʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʭʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʚ ʩʝʣʝʢʮʠʠ, ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʠ 

ʧʝʨʚʠʯʥʦʤ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʆʪʨʘʩʣʝʚʦʡ ʩʪʘʥʜʘʨʪè. ï ʄ. 

çʂʦʣʦʩè, 1979. 

3 ʧʝʨʠʦʜ. (1990ï2010) ï ʥʘʯʘʣʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʘʣʴʥʝʡ-

ʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʘʰʠʥ ʜʣʷ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʩʧʫʪʥʠʢʦʚʦʡ GPS ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʰʠʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ, ʧʦʩʘʜʢʝ ʠ ʫʙʦʨʢʝ ʩʝʤʷʥ.  

ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ ʚ ʩʚʦʝʡ ʜʠʨʝʢʪʠʚʝ 91/414/ɽɽʉ ʫʪʚʝʨʜʠʣ ʧʨʠʥʮʠʧʳ ʥʘʜʣʝʞʘʱʝʡ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʜʘʚʘʪʴ ʥʘ ʦʙʱʝʤ ʨʳʥʢʝ. ʉʝʛʦʜʥʷ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʤʝʩʝʡ ʭʦʨʦʰʦ ʟʘʜʦʢʫ-

ʤʝʥʪʠʨʦʚʘʥʳ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ ʠ ʙʳʪʴ ʜʦʩʪʦʚʝʨʥʳʤʠ. ɺ ʧʨʠʣʦʞʝʥʠʠ 

II  ɼʠʨʝʢʪʠʚʳ ɽʉ 93/71/ɽɽʉ ʝʩʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʟʳʚʘʶʪʩʷ ʥʘʜʣʝ-

ʞʘʱʝʡ ʦʧʳʪʥʦʡ ʧʨʘʢʪʠʢʦʡ. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʧʦʜʭʦʜʠʪ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʙʦʪ ʩ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʧʦʣʝ, ʚ ʪʝʧʣʠʮʘʭ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ, ʧʨʦʚʦʜʷʱʝʛʦ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ, ʩʦʩʪʘʚ ʠ ʧʨʘʚʠʣʘ ʜʦʢʫʤʝʥʪʠʨʦ-

ʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʳʪʥʦ-ʧʦʣʝ-

ʚʦʛʦ ʠ ʜʨ. ʧʝʨʠʦʜʦʚ.  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ (1996 ʛ.) ʩʦʟʜʘʝʪʩʷ ʈʦʩʩʠʡʩʢʘʷ ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘ-

ʥʠʟʘʮʠʷ çɸʩʩʦʮʠʘʮʠʷ ʩʦʜʝʡʩʪʚʠʷ ʧʦʣʝʚʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤè, ʢʦʪʦʨʘʷ ʩʪʘʣʘ 

ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ IAMFE.  

4 ʧʝʨʠʦʜ (ʩ 2010 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ). ʅʘʯʘʣʩʷ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʢ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʣʷ. ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚ ʵʪʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʥʮʠʧʦʚ ʠ ʦʩʥʦʚ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ("ʫʤ-

ʥʳʭè) ʦʧʳʪʥʳʭ ʧʦʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʝʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʤʘʰʠʥ, ʜʘʪ-

ʯʠʢʦʚ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʨʤʠʥʘʣʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.  

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ. ɺ 

ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʝ, ʠ ʚ ʨʘʙʦʪʝ ʩ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠʤʝʶʪʩʷ ʩʚʦʠ ʦʩʦʙʝʥ-

ʥʦʩʪʠ, ʩʚʦʡ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ɺ ʈʦʩʩʠʠ ʠʜʝʠ IAMFE ʧʨʦʜʚʠʛʘʝʪ ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ "ʆʙ-

ʱʝʩʪʚʦ ʩʦʜʝʡʩʪʚʠʷ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ" (ʄʆʆ ʆʉʋʈʉʊ). ɺ ʦʢʪʷʙʨʝ 

1996 ʛʦʜʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʠ 23 ʘʧʨʝʣʷ 1997 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʋʧʨʘʚʣʝʥʠʝʤ ʖʩʪʠʮʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ (ʂʦ 1432-ʖʈ) ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çɸʩʩʦʮʠʘʮʠʷ ʩʦʜʝʡ-

ʩʪʚʠʷ ʧʦʣʝʚʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤè (ʄʆʆ ɸʉʇʕʀ), ʢʦʪʦʨʘʷ ʧʦʟʜʥʝʝ ʩʤʝʥʠʣʘ 

ʥʘʟʚʘʥʠʝ ʥʘ ʄʆʆ ʆʉʋʈʉʊ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʄʆʆ ɸʉʇʕʀ ï ʄʆʆ ʆʉʋʈʉʊ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʜʝʡʩʪʚʠʝ ʫʩʪʦʡʯʠʚʦʤʫ 

ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʫʪʝʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʟʜʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʠʥʳʭ ʚʠʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠ̫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʫʩʪʦʡʯʠʚʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. 



45 

 

ʆʉʅʆɺʅʓɽ ɿɸɼɸʏʀ ʄʆʆ ʆʉʋʈʉʊ: 

- ʉʦʜʝʡʩʪʚʠʝ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦʣʝʚʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ; 

- ʇʦʜʜʝʨʞʢʘ ʥʘʫʯʥʳʭ ʠ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʩʪʫʜʝʥʪʦʚ, ʫʯʝʥʳʭ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʠʟʜʘʥʠʝ ʫʯʝʙʥʦʡ, ʥʘʫʯʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

- ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʫʯʘʩʪʠʷ ʨʦʩʩʠʡʩʢʠʭ ʦʨ-
ʛʘʥʠʟʘʮʠʡ ʠ ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʘʭ ʠ ʚʳʩʪʘʚʢʘʭ ʧʦ ʩʝʣʴʩʢʦʤʫ ʭʦ-

ʟʷʡʩʪʚʫ, ʵʢʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʣʴ-

ʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʉ ʄɽɾɼʋʅɸʈʆɼʅʆʁ ɸʉʉʆʎʀɸʎʀɽʁ ʇʆ ʄɽʍɸʅʀ-

ɿɸʎʀʀ ʇʆʃɽɺʓʍ ʕʂʉʇɽʈʀʄɽʅʊʆɺ (International Association on Mechanization of 

Field Experiments ï IAMFE ). ʄʆʆ ʆʉʋʈʉʊ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ɸʩʩʦʮʠʘʮʠʠ ʧʦ ʄʝʭʘʥʠʟʘʮʠʠ ʇʦʣʝʚʳʭ ʕʢʩʧʝʨʠʤʝʥʪʦʚ (IAMFE), ʦʩʪʘʚʘʷʩʴ 

ʧʨʠ ʵʪʦʤ ʦʨʛʘʥʠʟʘʮʠʝʡ ʶʨʠʜʠʯʝʩʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʥʝʟʘʚʠʩʠʤʦʡ.  

ɺ ʠʶʥʝ 2004 ʛ. XII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʠ ɺʳʩʪʘʚʢʘ IAMFE ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝïʇʫʰʢʠʥʝ, ʥʘ ʙʘʟʝ ʉʇʙɻɸʋ (ʂʦʥʬʝʨʝʥʮʠʷ) ʠ ʉɿʅʀʀʄʕʉʍ (ɺʳʩʪʘʚʢʘ). 

ʊʦʛʜʘ ʞʝ ʥʘ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝ IAMFE ʙʳʣʦ ʨʝʰʝʥʦ ʧʝʨʝʥʝʩʪʠ ʉʝʢʨʝʪʘʨʠʘʪ ʠ ʄʝʞʜʫ-

ʥʘʨʦʜʥʳʡ ʎʝʥʪʨ IAMFE ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʠ ʚʦʟʣʦʞʠʪʴ ʦʙʷʟʘʥʥʦʩʪʴ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠ ʁ

ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʄʆʆ ʆʉʋʈʉʊ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʩʝʢʨʝʪʘʨʴ ʄʆʆ 

ʆʉʋʈʉʊ, ɺ.ɹ. ʄʠʥʠʥ, ʙʳʣ ʠʟʙʨʘʥ ʀʩʧʦʣʥʠʪʝʣʴʥʳʤ ʩʝʢʨʝʪʘʨʝʤ IAMFE ʠ ʚʦʟʛʣʘʚʠʣ ʄʝʞʜʫ-

ʥʘʨʦʜʥʳʡ ʎʝʥʪʨ IAMFE. ɺ ʵʪʦ ʚʨʝʤʷ ʉʝʢʨʝʪʘʨʠʘʪ ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʎʝʥʪʨ IAMFE ʨʘʩʧʦ-

ʣʘʛʘʣʠʩʴ ʚ ʉʇʙɻɸʋ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʣ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʘʢ ʩ ʄʆʆ ʆʉʋʈʉʊ, 

ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ IAMFE. 

ɺ ʠʶʣʝ 2008 ʛ., ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʶʱʝʡ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ IAMFE ʧʨʦʬʝʩʩʦʨ 

ʐʘʥ ʐʫʢʩʠ (ʂʅʈ) ʙʳʣ ʠʟʙʨʘʥ ʇʨʝʟʠʜʝʥʪʦʤ, ʘ ɺ.ɹ. ʄʠʥʠʥ ï ʙʳʣ ʧʝʨʝʠʟʙʨʘʥ ʀʩʧʦʣʥʠʪʝʣʴ-

ʥʳʤ ʩʝʢʨʝʪʘʨʝʤ IAMFE. 

14 ʦʢʪʷʙʨʷ 2012 ʛ. ʨʝʰʝʥʠʝʤ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ IAMFE ʧʨʦʬʝʩʩʦʨ ʐʘʥ ʐʫʢʩʠ 

(ʂʅʈ) ʙʳʣ ʧʝʨʝʠʟʙʨʘʥ ʇʨʝʟʠʜʝʥʪʦʤ, ʘ ɺ.ɹ. ʄʠʥʠʥ ï ʙʳʣ ʠʟʙʨʘʥ ɺʠʮʝ-ʇʨʝʟʠʜʝʥʪʦʤ IAMFE. 

ʉʝʢʨʝʪʘʨʠʘʪ ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʎʝʥʪʨ IAMFE ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚ ʋʥʠʚʝʨʩʠʪʝʪ ʏʠʥʜʘʦ 

(ʂʅʈ) ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʩʝʢʨʝʪʘʨʝʤ IAMFE ʙʳʣ ʠʟʙʨʘʥ ɺʘʥ ɼʞʠʘʰʝʥ.  

26ï29 ʠʶʥʷ 2017 ʛ., ʚ ʄʦʩʢʚʝ, ʥʘ ʙʘʟʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʘʛʨʦʠʥʞʝʥʝʨʥʦʛʦ ʮʝʥ-

ʪʨʘ ɺʀʄ ʧʨʦʰʣʘ ʍV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʂʦʥʬʝʨʝʥʮʠʷ ʠ ɺʳʩʪʘʚʢʘ IAMFE ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦ-

ʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʢʦʪʦʨʳʭ ʷʚʣʷʣʘʩʴ ʄʆʆ ʆʉʋʈʉʊ. 

ʅʘ ʩʦʩʪʦʷʚʰʝʡʩʷ ʚ ʨʘʤʢʘʭ ʂʦʥʬʝʨʝʥʮʠʠ ʠ ɺʳʩʪʘʚʢʠ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝ IAMFE ʧʨʦ-

ʬʝʩʩʦʨ ʐʘʥ ʐʫʢʩʠ (ʂʅʈ) ʙʳʣ ʧʝʨʝʠʟʙʨʘʥ ʇʨʝʟʠʜʝʥʪʦʤ, ʘ ɺ.ɹ. ʄʠʥʠʥ ï ɺʠʮʝ-ʇʨʝʟʠʜʝʥʪʦʤ 

IAMFE ʥʘ ʥʦʚʳʡ ʯʝʪʳʨʝʭ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʏʣʝʥʦʤ ʀʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʂʦʤʠʪʝʪʘ IAMFE ʦʪ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣ ʠʟʙʨʘʥ ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çɸʚʪʦʤʦʙʠʣʠ, ʪʨʘʢʪʦʨʳ ʠ ʪʝʭʥʠʯʝʩʢʠʡ 

ʩʝʨʚʠʩè ʉʇʙɻɸʋ ɺ.ɺ. ɹʝʣʷʢʦʚ. 

ʉʪʘʪʴʠ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ ʟʘʷʚʣʝʥʥʳʭ ʥʘ ʂʦʥʬʝʨʝʥʮʠʶ ʜʦʢʣʘʜʦʚ ʠ ʩʦ-

ʦʙʱʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʚʫʭ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʨʘʟʜʝʣʘʭ ʜʘʥʥʦʛʦ ʩʙʦʨʥʠʢʘ. 

ʉʣʝʜʫʶʱʘʷ ʂʦʥʬʝʨʝʥʮʠʷ ʠ ɺʳʩʪʘʚʢʘ IAMFE ʥʘʤʝʯʝʥʳ ʥʘ 2021 ʛ. ʚ ʈʝʩʧʫʙʣʠʢʝ ʖʞ-

ʥʘʷ ʂʦʨʝʷ. 

ʆʉʅʆɺʅʓɽ ʈɽɿʋʃʔʊɸʊʓ ɼɽʗʊɽʃʅʔʆʉʊʀ ʄʆʆ ʆʉʋʈʉʊ: 

- ʇʨʦʚʝʜʝʥʘ XII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʂʦʥʬʝʨʝʥʮʠʠ ʠ ɺʳʩʪʘʚʢʘ IAMFE ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ 

ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (5ï9 ʠʶʥʷ 2004 ʛ., ʉʪ-ʇʝʪʝʨʙʫʨʛïʇʫʰʢʠʥ) ʠ XV ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʂʦʥʬʝʨʝʥʮʠʠ ʠ ɺʳʩʪʘʚʢʘ IAMFE ( 26ï29 ʠʶʥʷ 2017 ʛ., ʄʦʩʢʚʘ). 

- ʅʘʯʠʥʘʷ ʩ 1996 ʛ., ʄʆʆ ʆʉʋʈʉʊ ʦʨʛʘʥʠʟʦʚʳʚʘʣʘ ʫʯʘʩʪʠʝ ʈʦʩʩʠʡʩʢʦʡ ʜʝʣʝʛʘʮʠʠ ʜʣʷ ʫʯʘ-

ʩʪʠʷ ʚ X, XI, XIII, XIV ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʂʦʥʬʝʨʝʥʮʠʷʭ ʠ ɺʳʩʪʘʚʢʘʭ IAMFE. 



46 

 

- ɺ ʧʝʨʠʦʜ ʩ 1996 ʧʦ 2016 ʛʛ. ʧʨʦʚʝʜʝʥʦ ʩʝʤʴ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʭ ʂʦʣ-

ʣʦʢʚʠʫʤʦʚ/ʂʦʥʬʝʨʝʥʮʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ. ʄʘʪʝʨʠʘʣʳ ʦʧʫʙʣʠʢʦʚʘʥʳ. 

- ʉ 2000 ʛ. ʄʆʆ ʆʉʋʈʉʊ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʤʦʣʦʜʝʞʥʳʝ ʣʝʪʥʠʝ 

ʰʢʦʣʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʦʧʨʦʩʘʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

- ʉ 2006 ʛ. ʄʆʆ ʆʉʋʈʉʊ ʢʦʦʨʜʠʥʠʨʫʝʪ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʝʢʮʠʡ/ʢʨʫʛʣʳʭ ʩʪʦʣʦʚ 

çʕʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʘʷ ʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʠè, ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʕʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʌʦʨʫʤʘ çɼʝʥʴ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷè, ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʤʦʛʦ ʚ ʤʘʨʪʝ, ʚ ʉʘʥʢʪ-ʇʝʪʝʨ-

ʙʫʨʛʝ (ʦʙʱʝʝ ʯʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ï ʩʚʳʰʝ 800 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʙʦʣʝʝ 150 ï ʠʟ ʟʘʨʫʙʝʞʥʳʭ 

ʩʪʨʘʥ).  

- ɺ 2010 ʛ. ʄʆʆ ʆʉʋʈʉʊ ʧʨʦʚʝʣʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ɺʪʦʨʫʶ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʢʦʥʬʝ-

ʨʝʥʮʠʶ ʉʝʚʝʨʥʳʭ ʩʪʨʘʥ çʆʪ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʢ ʩʦʟʜʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʚ 

ʠʟʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ: ʤʝʪʦʜʦʣʦʛʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʨʝʘʣʠʟʘʮʠʷè. 

ɺ ʪʝʯʝʥʠʝ 2005ï2012 ʛʛ. ʄʆʆ ʆʉʋʈʉʊ ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ: 

- ʄʘʷʯʥʳʡ ʧʨʦʝʢʪ ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ (2006ï2008) ʇʨʦʛʨʘʤʤʳ ɽʉ çʇʨʠʛʨʘʥʠʯʥʦʝ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʦè: çʕʬʬʝʢʪʠʚʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʦʩʥʦʚʥʦʝ ʫʩʣʦʚʠʝ 

ʫʩʧʝʰʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʤʝʩʪʥʦʩʪʝʡ ʚ ʫʩʣʦʚʠʷʭ ʜʝʤʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ï A.S.A.P.è (38 ʧʘʨʪʥʝʨʦʚ ʠʟ 7 ʩʪʨʘʥ); 

- ʊʨʠ ʧʨʦʝʢʪʘ (2005, 2007, 2010ï2011 ʛʛ.), ʬʠʥʘʥʩʠʨʫʝʤʳʝ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʆʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʌʠʥʣʷʥʜʠʠ, ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʠʟʜʘʥʠʶ ʉʚʦʜʘ ʧʨʘʚʠʣ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ: ʏʘʩʪʴ 1. ʉʦʜʝʨʞʘʥʠʝ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ (2 ʠʟʜʘʥʠʷ), ʏʘʩʪʴ 2. ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʪʠ-

ʮʝʚʦʜʩʪʚʦ, ʏʘʩʪʴ 3. ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦ; 

- ʇʨʦʝʢʪʳ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʇʨʠʢʣʘʜʥr ʭ ʅʘʫʢ ʛ. ʄʠʢʢʝʣʠ, ʌʠʥʣʷʥʜʠʷ, (2007, 2008 ʛ.ʛ.): 

çʉʙʦʨ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʟʘʷʚʦʯʥʳʭ ʬʦʨʤ ʧʦ ʧʨʦʝʢʪʘʤ ʚ ʦʙʣʘʩʪʠ ʵʢʦ-

ʣʦʛʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡè; 

- ʇʨʦʝʢʪ ʩ ʍʝʣʴʩʠʥʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (2008 ʛ.) ʧʦ ʪʝʤʝ: çʉʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʠ ʵʢʦʪʫʨʠʟʤʘ ʚ ʧʠʣʦʪʥʳʭ ʩʝʣʴʩʢʠʭ ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭè (ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ TACIS çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠè); 

- ʇʨʦʝʢʪ ɽʉïʍɽʃʂʆʄ (2009ï2012 ʛʛ.) ʧʦ ʪʝʤʝ: çʂ ʨʘʩʰʠʨʝʥʥʦʡ ʟʘʱʠʪʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ 

ʦʪ ʛʣʘʚʥʳʭ ʥʘʟʝʤʥʳʭ ʫʛʨʦʟ: ʩʦʢʨʘʱʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʪ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʠʩʢʘ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ ï ɹɸʃʊɸɿɸʈ 1 ʠ ɹɸʃʔʊɸɿɸʈ 2è 

(ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ). 

- ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʘ ʌʝʜʝʨʘʣʴʥʦʡ ʎʝʣʝʚʦʡ ʇʨʦʛʨʘʤʤʳ çʆʟʜʦʨʦʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʙʘʩʩʝʡʥʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘè ʧʦ ʨʘʟʜʝʣʫ çʉʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦè (ʟʘʜʘʥʠʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʌ (2009ï2011 ʛʛ.)). 

ɺ 2010ï2013 ʛʛ. ʄʆʆ ʆʉʋʈʉʊ ʷʚʣʷʣʘʩʴ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʧʘʨʪʥʝʨʦʤ ʜʚʫʭ ʄʝʞʜʫ-

ʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʧʦ ʧʝʨʝʭʦʜʫ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʤʫ 

ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ: Baltic COMPASS ʠ BERAS. 

ʉ 2012 ʧʦ 2014 ʛʛ. ʄʆʆ ʆʉʋʈʉʊ ʷʚʣʷʣʘʩʴ ʧʘʨʪʥʝʨʦʤ ʠ ʬʠʥʘʥʩʦʚʳʤ ʘʛʝʥʪʦʤ ʇʨʦʝʢʪʘ 

SE 717 çʏʠʩʪʳʝ ʨʝʢʠ ʚ ʟʜʦʨʦʚʦʝ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ ï ʃʋɻɸɹɸʃʊè ʇʨʦʛʨʘʤʤʳ ʧʨʠʛʨʘʥʠʯʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʖʞʥʦ-ɺʦʩʪʦʯʥʦʡ ʌʠʥʣʷʥʜʠʠ ʠ ʈʦʩʩʠʠ. 

ʉ 1 ʦʢʪʷʙʨʷ 2017 ʛ. ʄʆʆ ʆʉʋʈʉʊ ʷʚʣʷʝʪʩʷ ʧʘʨʪʥʝʨʦʤ ʧʨʦʝʢʪʘ ˉ R057 ñManure 

Standardsò ʇʨʦʛʨʘʤʤʳ ʀʅʊɽʈɽɻ/ʈʝʛʠʦʥ ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ 2014-ï2020. ʆʥ ʧʦʟʠʮʠʦʥʠʨʫ-

ʝʪʩʷ ʢʘʢ ʌʣʘʛʤʘʥʩʢʠʡ ʧʨʦʝʢʪ ʉʪʨʘʪʝʛʠʠ ɽʉ ʜʣʷ ʨʝʛʠʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʕʪʦʤʫ ʧʨʦʝʢʪʫ 

ʧʦʩʚʷʱʝʥʘ ʦʪʜʝʣʴʥʘʷ ʩʪʘʪʴʷ, ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʜʘʥʥʦʤ ʥʦʤʝʨʝ. 

ɺʦ ʚʪʦʨʦʤ ʧʦʣʫʛʦʜʠʠ 2018 ʛ. ʧʣʘʥʠʨʫʝʪʩʷ ʥʘʯʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʇʨʦʝʢʪʘ 1701022-

KS1031 çɹʣʘʛʦʧʦʣʫʯʥʘʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʯʠʩʪʳʝ ʚʦʜʥʳʝ ʧʫʪʠ ʚ ʛʦʣʫʙʦʝ ɹʘʣʪʠʡʩʢʦʝ 

ʤʦʨʝ ï ʃʋɻɸɹɸʃʊ2è, ʚ ʢʦʪʦʨʦʤ ʄʆʆ ʆʉʋʈʉʊ ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʦʨʦʤ ʠ ʧʘʨʪʥʝʨʦʤ.   

ʈʷʜ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ 
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ʧʦʜʛʦʪʦʚʢʠ ʠʣʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʦʥʢʫʨʩʥʳʤʠ ʢʦʤʠʩʩʠʷʤʠ. 

ʉʝʢʨʝʪʘʨʠʘʪ ʄʆʆ ʆʉʋʈʉʊ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʀʥʩʪʠʪʫʪʝ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩ ʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʣʝʥʳ ʪʝʩʥʳʝ ʧʘʨʪ-

ʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. 

ɺʓɺʆɼʓ: 

1. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ɸʩʩʦʮʠʘʮʠʷ ʧʦ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ñInternational 

Association on Mechanization of Field Experiments (IAMFE)ò ʷʚʣʷʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʝʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 105 ʩʪʨʘʥ. ɿʘ ʙʦʣʝʝ ʯʝʤ 50-ʣʝʪʥʶʶ ʠʩʪʦʨʠʶ 

ʵʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʟʚʠʪʠʶ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʧʨʦ-

ʜʚʠʞʝʥʠʶ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʦʚʳʭ ʤʘʰʠʥʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

2. ɺ ʤʘʪʝʨʠʘʣʘʭ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʚʳʩʪʘʚʦʢ IAMFE ʦʪʨʘʞʝʥʳ ʚʩʝ ʵʪʘʧʘ ʨʘʟ-
ʚʠʪʠʷ ʵʪʦʡ ʠʥʞʝʥʝʨʥʦʡ ʦʪʨʘʩʣʠ.  

3. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʪʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʠʥʮʠʧʦʚ ʠ ʦʩʥʦʚ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ (çʫʤʥʳʭè) ʦʧʳʪʥʳʭ ʧʦʣʝʡ. 

4. ʄʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ "ʆʙʱʝʩʪʚʦ ʩʦʜʝʡʩʪʚʠʷ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠ-
ʪʠʶ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ" ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ IAMFE. ʆʥʘ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ IAMFE ʠ ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʠ ʠʥʞʝʥʝʨʘʤʠ, ʫʯʘ-

ʩʪʠʝ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ IAMFE. 
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ɺɺɽɼɽʅʀɽ. ʇʦʚʳʰʝʥʠʝ ʨʘʙʦʯʠʭ ʩʢʦʨʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʤʘʰʠʥ (ʜʦ 9ï15 ʢʤ/ʯʘʩ ʠ ʙʦʣʝʝ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʚʦʟʨʘʩʪʘʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʧʨʝʜʝʣʘ ʝʝ 

ʧʨʦʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʤ ʢʣʠʥʦʤ. 

ʄʥʦʛʦʢʨʘʪʥʦʝ ʧʣʘʩʪʠʯʝʩʢʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʜʝʪʘʣʝʡ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʯʚʝʥʥʦʡ ʘʙʨʘʟʠʚʥʦʡ ʩʨʝʜʳ, ʫʩʢʦʨʷʝʪ ʠʟʥʦʩ ʨʘʙʦʯʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʟʦʥʝ ʥʘʠʙʦʣʴʰʠʭ ʢʦʥʪʘʢʪʥʳʭ ʜʘʚʣʝʥʠʡ, ʩʥʠʞʘʝʪ ʩʪʝʧʝʥʴ ʧʦʜʨʝʟʘʥʠʷ ʩʦʨʥʷ-

ʢʦʚ, ʫʭʫʜʰʘʝʪ ʟʘʛʣʫʙʣʝʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʚ ʧʦʯʚʫ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʘʛʨʝʛʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝʩʢʘʷ ʥʘʨʘʙʦʪʢʘ ʜʝʪʘʣʝʡ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 

1,5ï3,0 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʘʪʠʚʘ [1]. 

http://www.ffe.slu.se/iamfe/info/The_History_of_IAMFE_24.2.2014.pdf
https://elibrary.ru/item.asp?id=23682292
mailto:tkm-wear@mail.ru
mailto:ruzhev_va@mail.ru
mailto:tkm-wear@mail.ru
mailto:suleev@bryanskselmash.ru
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʧʦʨʪʥʳʭ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʬʠʨʤ Kverneland (ʅʦʨʚʝʛʠʷ), Lemken (ɻʝʨʤʘʥʠʷ), Kuhn (ʌʨʘʥʮʠʷ) ʠ ʜʨ., ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠ-

ʯʠʚʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙʥʳʭ ʤʝʪʦʜʦʚ 

ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶ-

ʱʠʭ ʤʘʰʠʥ [2, 3]. 

ʆɹʒɽʂʊ ʀ ʄɽʊʆɼʀʂɸ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʧʦʚʳʰʝʥʥʳʭ ʩʢʦʨʦʩʪʷʭ, ʚʦʟʨʘʩ-

ʪʘʥʠʝ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʘʙʨʘʟʠʚʥʦʡ ʩʨʝʜʳ ʥʘ 

ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʢʣʠʥ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʠ ʚʥʝʰʥʝʝ 

ʪʨʝʥʠʝ ʯʘʩʪʠʮ ï ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʯʚʳ ʩ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʝʪʘʣʠ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʤʝʥʥʳʭ ʜʝʪʘʣʝʡ (ʣʝʤʝʭʦʚ, ʣʘʧ ʢʫʣʴʪʠʚʘʪʦʨʦʚ, ʜʠʩʢʦʚ ʙʦʨʦʥ ʠ ʜʨ.) 

ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ 40, 40ʍ, 65ɻ, ʃ53 

ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʥʘʛʨʝʚʦʤ ʊɺʏ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʪʚʝʨʜʦʩʪʴ ʜʝʪʘʣʝʡ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʠ ʦʪʧʫʩʢʘ ʥʝ ʙʦʣʝʝ 39ï48 HRC, ʘ ʧʦʢʘʟʘʪʝʣʴ ʚʨʝʤʝʥʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ï 900ï1200 ʄʇʘ. 

ʅʦʚʳʝ ʤʘʨʢʠ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ, ʠʤʝʶʱʠʝ ʚʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 1350ï1850 

ʄʇʘ ʠ ʪʚʝʨʜʦʩʪʴ 43ï52 HRC, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʥʩʪʠʪʫʪʦʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

çʇʨʦʤʝʪʝʡè ʜʣʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ, ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʳʪʥʦʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ [4]. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʘ ʩʤʝʥʥʳʭ ʜʝʪʘʣʝʡ ɿɸʆ çʈʫʙʮʦʚʩʢʠʡ ʟʘʚʦʜ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡè 

ʦʙʲʝʜʠʥʝʥʥʦʡ ʢʦʤʧʘʥʠʠ çɸʣʤʘʟè ʧʨʠʤʝʥʷʝʪ ʤʝʪʦʜʳ ʥʘʥʝʩʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʧʦʢʨʳʪʠʡ ʩ 

ʥʘʛʨʝʚʦʤ ʊɺʏ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʜʫʛʦʚʦʡ ʠ ʧʣʘʟʤʝʥʥʦʡ ʥʘʧʣʘʚʢʠ, ʥʝʜʦʩʪʘʪʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʝʪʩʷ ʫʚʝʣʠʯʝʥʥʘʷ ʟʦʥʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʩʥʦʚʥʦʤ ʤʝʪʘʣʣʝ, ʚʚʠʜʫ ʝʛʦ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ 

ʦʭʣʘʞʜʝʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʦʯʥʦʩʪʴ ʟʘʢʘʣʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ. 

ʀʟʛʦʪʦʚʣʷʝʤʳʝ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ, ʠʤʝʶʱʠʭ ʚʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 1600ï

2000 ʄʇʘ, ʩ ʪʚʝʨʜʦʩʪʴʶ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʜʦ 56 HRC, ʠʤʧʦʨʪʥʳʝ ʜʝʪʘʣʠ ʝʚʨʦʧʝʡʩʢʠʭ ʢʦʤʧʘʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʩʢʦʨʦʩʪʴ ʠʟʥʘʰʠʚʘʥʠʷ ʚ ʘʙʨʘʟʠʚʥʦʡ ʩʨʝʜʝ, ʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʷʞʝʣʳʭ 

ʧʦʯʚ ʦʥʠ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʨʝʩʫʨʩʦʤ. 

ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʥʘʧʣʘʚʦʯʥʳʭ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʫʧʨʫʛʫʶ ʜʝʬʦʨʤʘʮʠʶ, ʟʘʱʠʪʥʘʷ ʨʦʣʴ ʧʦʢʨʳʪʠʷ ʩʚʦʜʠʪʩʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʝʩʫ-

ʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʥʦʩʦʩʪʦʡʢʦʛʦ ʩʣʦʷ, ʩʥʠʞʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟ-

ʥʘʰʠʚʘʥʠʷ ʥʘʧʣʘʚʣʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï ʚ ʟʦʥʝ ʥʘʠʙʦʣʴʰʠʭ ʢʦʥʪʘʢʪʥʳʭ ʜʘʚʣʝʥʠʡ ʧʦʯʚʝʥʥʦʡ 

ʘʙʨʘʟʠʚʥʦʡ ʩʨʝʜʳ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ ʘʢʪʫʘʣʴʥʳʤ ʷʚ-

ʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ ʧʦʯʚʦ-

ʨʝʞʫʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʧʫʪʝʤ ʧʨʠʜʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʬʫʥʢʮʠʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʣʦʪʥʦʩʪʠ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʠʨʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ [2, 5]. 

ʂ ʨʘʙʦʪʘʤ, ʠʤʝʶʱʠʤ ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʝ, ʦʪʥʦʩʷʪʩʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʠʙʨʘʪʦʨʦʚ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʷ-

ʝʤʳʭ ʥʘ ʢʦʨʧʫʩʝ ʧʣʫʛʘ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʜʝʬʦʨʤʘʮʠʶ ʢʦʥʪʘʢʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠ ʤʘʣʦʡ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʣʫʛʘ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠ ʁʢʦʣʝʙʘʥʠʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʚ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. 

ʋʯʠʪʳʚʘʷ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʘʰʠʚʘʥʠʷ ʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʤʘʰʠʥʘʭ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʧʨʫʞʠʥʝʥʥʳʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʘʶʪ ʠʭ ʦʪ 

ʨʘʟʨʫʰʝʥʠʷ. ʋʧʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʚʠʙʨʘʮʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʚʳʰʘʶʪ ʩʪʝʧʝʥʴ ʨʳʭʣʝʥʠʷ ʧʦʯʚʳ, ʩʥʠʞʘʷ ʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ [6, 7]. 

ʈɽɿʋʃʔʊɸʊʓ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʥʠʞʝʥʠʷ ʪʨʝʥʠʷ ʠ ʠʟʥʘʰʠʚʘʥʠʷ ʧʦʯʚʦʨʝʞʫ-

ʱʠʭ ʜʝʪʘʣʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʪʚʝʨʜʦʩʧʣʘʚʥʳʭ 

ʧʦʢʨʳʪʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʛʠʙʨʠʜʥʳʭ ʫʧʨʦʯʥʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʣʘʩʪʠ-

ʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʥʘʧʣʘʚʦʯʥʳʤʠ ʪʚʝʨʜʳʤʠ ʩʧʣʘʚʘʤʠ [3, 8, 9]. 
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ʀʟʤʝʥʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʩ ʧʦʯʚʦʡ ʟʘ ʩʯʝʪ ʫʧʨʘʚ-

ʣʷʝʤʦʛʦ ʧʝʨʝʭʦʜʘ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʧʣʘʩʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚ 

ʟʦʥʝ ʥʘʠʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʥʠʷ ʩʥʠʞʘʝʪ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʙʨʘʟʠʚʥʳʭ ʯʘ-

ʩʪʠʮ ʥʘ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʜʝʤʧʬʠʨʫʶʱʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʯʚʳ ʥʘ ʧʦʯʚʦʦʙʨʘʙʘ-

ʪʳʚʘʶʱʠʡ ʢʣʠʥ, ʩʥʠʞʘʝʪ ʩʪʝʧʝʥʴ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʜʝʪʘʣʠ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʫʧʨʦʯʥʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʚʝʨʜʦʩʧʣʘʚʥʳʭ ʧʦʢʨʳʪʠʡ, ʩʥʠʞʘʶʱʠʭ ʪʨʝʥʠʝ ʩ ʦʩʥʦʚʥʳʤ ʤʝʪʘʣʣʦʤ 

ʟʘʢʘʣʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʟʘ ʩʯʝʪ ʥʘʥʝʩʝʥʠʷ ʧʨʷʤʦʣʠʥʝʡʥʳʭ, ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ, ʢʦʣʴʮʝ-

ʚʳʭ ʠʣʠ ʦʚʘʣʴʥʳʭ ʚʘʣʠʢʦʚ, ʘ ʪʘʢʞʝ ʚʘʣʠʢʦʚ, ʠʤʝʶʱʠʭ ʧʝʪʣʝʦʙʨʘʟʥʫʶ ʮʠʢʣʦʠʜʥʫʶ ʬʦʨʤʫ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʝʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʡ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʦʣʥʠʩʪʦʛʦ ʨʝʣʴʝʬʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʩʥʦʚʥʦʛʦ ʠ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʯʝʨʝʜʦʚʘʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʩʞʘʪʠʷ ʠ ʨʘʩʪʷʞʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʜʝʡʩʪʚʠʷ ʩʤʠʥʘʶʱʝʛʦ ʢʣʠʥʘ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʚʘʣʠʢʘ 

(ʨʠʩ. 1, 2). ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʧʦʯʚʳ, ʧʨʠʤʳʢʘʶʱʝʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ, ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝ-

ʥʠ,̫ ʩʚʷʟʘʥʥʳʝ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʠ ʚʥʝʰʥʝʛʦ ʪʨʝʥʠʷ ʩ 

ʦʩʥʦʚʥʳʤ ʤʝʪʘʣʣʦʤ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
 

 
ʈʠʩ. 1. ʂʘʨʪʠʥʘ ʠʟʥʘʰʠʚʘʥʠʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʥʘ ʧʨʠʤʝʨʝ ʧʣʫʞʥʦʛʦ ʣʝʤʝʭʘ 

 

 
Vn ï ʩʢʦʨʦʩʪʴ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʪʘʣʠ; hʩʣ ï ʪʦʣʱʠʥʘ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ; t ï ʰʘʛ ʥʘʧʣʘʚʢʠ ʠʟʥʦʩʦʩʪʦʡ-

ʢʦʛʦ ʤʘʪʝʨʠʘʣʘ; 1 ï ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʚʘʣʠʢʘ; 2 ï ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ; 3 ʠ 4 ï ʧʝʨʝʭʦʜʥʳʝ 

ʟʦʥʳ ʩʞʠʤʘʶʱʠʭ ʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ; 5 ï ʟʦʥʳ ʟʘʩʪʦʷ ʧʦʯʚʳ ʚ ʦʙʣʘʩʪʠ ʩʥʠʞʝʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ [10] 
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ʇʨʝʦʜʦʣʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʩ-

ʧʝʨʩʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʯʘʩʪʠʮ ʠ ʠʭ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʥʠʞʘʶʱʠʭ ʧʣʦʪʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ 

ʩʣʦʷ ʧʦʯʚʳ ʠ ʝʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʩʪʦʡʥʦʡ ʧʦʯʚʳ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʚʘʣʠʢʘʤʠ ʥʘʧʣʘʚʣʝʥʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ (ʨʠʩ. 3) ʟʘʱʠʱʘʝʪ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ ʦʪ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʙʨʘʟʠʚʥʦʡ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2ï3 ʨʘʟʘ ʩʢʦʨʦʩʪʴ ʠʟʥʘʰʠʚʘʥʠʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʚ ʟʦʥʝ 

ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
 

 
ʈʠʩ. 3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʟʘʩʪʦʡʥʳʭ ʟʦʥ ʧʦʯʚʳ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʤʝʭʘ 

 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʪʦʜʳ ʥʘʥʝʩʝʥʠʷ ʪʦʯʝʯʥʳʭ ʧʦʢʨʳʪʠʡ (ʨʠʩ. 4), ʩʥʠʞʘ-

ʶʱʠʝ ʪʝʨʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʘʢʘʣʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʦʥʢʦʩʪʝʥʥʳʭ ʜʝʪʘʣʝʡ ʪʠʧʘ ʜʠʩ-

ʢʦʚ ʙʦʨʦʥ [11], ʣʘʧ ʢʫʣʴʪʠʚʘʪʦʨʦʚ, ʧʣʫʞʥʳʭ ʦʪʚʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ. 
 

 
ʈʠʩ. 4. ʂʘʨʪʠʥʘ ʠʟʥʘʰʠʚʘʥʠʷ ʥʦʩʢʘ ʣʝʤʝʭʘ ʧʦʩʣʝ ʫʧʨʦʯʥʝʥʠʷ ʪʦʯʝʯʥʦʡ ʥʘʧʣʘʚʢʦʡ ʪʚʝʨʜʳʤʠ ʩʧʣʘʚʘʤʠ 
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ɺ ʟʦʥʝ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʩ ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʳ ʪʦʯʝʢ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʪʚʝʨʜʦʛʦ 

ʩʧʣʘʚʘ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠʟʥʘʰʠʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ. 

ɺʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʜʘʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʥʘ ʪʦʣʱʠʥʫ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʩʦ 

ʩʢʦʨʦʩʪʴʶ, ʨʘʚʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʪʘʣʠ, ʚʳʟʳʚʘʝʪ ʧʣʘʩʪʠʯʝʩʢʦʝ ʩʤʷʪʠʝ ʠ 

ʨʘʩʪʷʞʝʥʠʝ ʧʦʯʚʳ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ. 

ʋʚʝʣʠʯʝʥʠʝ ʚ 10 ʨʘʟ ʩʢʦʨʦʩʪʠ ʩʤʷʪʠʷ ʧʦʯʚʳ ʢʣʠʥʦʤ, ʢʘʢ ʠʟʚʝʩʪʥʦ [12], ʫʚʝʣʠʯʠʚʘʝʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʯʚʳ ʩʤʷʪʠʶ (ʨʘʟʨʫʰʝʥʠʶ) ʚʩʝʛʦ ʥʘ 21 %, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩʞʘʪʠʷïʨʘʩʪʷʞʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʵʬʬʝʢʪʘ ɹʘʫʰʠʥʛʝʨʘ, ï ʩʥʠʞʘʝʪ ʧʨʝʜʝʣ ʧʨʦʯ-

ʥʦʩʪʠ ʧʦʯʚʳ ʥʘ 30ï40 %. 

ɺʓɺʆɼʓ. ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ 

ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʧʦʢʨʳʪʠʡ 

ʦʪʜʝʣʴʥʳʤʠ ʚʘʣʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘʧʣʘʚʦʯʥʳʭ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ, 

ʫʤʝʥʴʰʘʶʱʠʭ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠʟʥʘʰʠʚʘʥʠʷ ʧʦʯʚʦʨʝʞʫʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ, ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʷ 

ʣʝʟʚʠʡʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʩʭʝʤʳ ʥʘʥʝʩʝʥʠʷ ʥʘʧʣʘʚʣʝʥʥʳʭ ʚʘʣʠʢʦʚ ʫʤʝʥʴʰʘʶʪ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ 

ʩʬʝʨʠʯʝʩʢʠʭ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʧʦʚʳʰʝʥʥʳʭ ʩʢʦʨʦʩʪʷʭ, ʘ ʪʘʢʞʝ 

ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʫʧʣʦʪʥʝʥʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʷʜʨʘ, ʫʚʝʣʠʯʠʚʘʶʱʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʚ ʟʦʥʝ ʬʨʠʢʮʠʦʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʣʝʟʚʠʡʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʋɼʂ 004.658.2 

ʈɸɿɸʈɸɹʆʊʂɸ ɹɸɿʓ ɼɸʅʅʓʍ ɼʃʗ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʂʆʇʃɽʅʀʗ  

ɼɸʅʅʓʍ ʄʆʅʀʊʆʈʀʅɻɸ ʊɽʍʅʀʏɽʉʂʀʍ ʉʈɽɼʉʊɺ ɺ ʈɸʉʊɽʅʀɽɺʆɼʉʊɺɽ 

ʕ.ɸ. ʇʘʧʫʰʠʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʀɸʕʇ (ʛ. ʉʇʙ, ʈʌ) 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; e-mail): 8 (812) 476-88-46; Papushin@sznii.ru 

ʉ.ʅ. ʄʘʪʝʡʯʠʢ, ʠʥʞʝʥʝʨ-ʧʨʦʛʨʘʤʤʠʩʪ, ʀɸʕʇ (ʛ. ʉʇʙ, ʈʌ) 
ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʣ.; e-mail): 8 (812) 476-88-46; cet_nord@yahoo.com  

 

ɺɺɽɼɽʅʀɽ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʘʧʨʦʙʘʮʠʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠ ʥʘʢʦʧ-

ʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʚʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʨʘʙʦʪʳ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ (ʄʊɸ 

[1ï5], ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʧʨʠʝʤʘ, ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʥʝ ʦʙʣʘʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠ-

ʥʷʪʠʷ ʥʘ ʝʝ ʦʩʥʦʚʝ ʦʧʝʨʘʪʠʚʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʰʝʥʠʡ. ɺʳʧʦʣʥʝʥʥʳʝ ʚ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘ-

ʮʠʷʭ ʧʦʜʦʙʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʫʩʣʦʚʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʣʷʣ ʙʳ ʥʝ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʄʊɸ, ʥʦ ʠ ʜʦʩʪʫʧ ʢ ʧʦʣʫʯʝʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʄʊɸ. ɹʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʆɹʒɽʂʊ ʀ ʄɽʊʆɼʀʂɸ. ɹʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʉ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʶʪʩʷ 

ʫʧʨʘʚʣʷʶʱʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʦʡ. ɹʘʟʘ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʨʝ-

ʰʝʥʠʡ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʘʛʨʝʛʘʪʳ, ʚʳ-

ʧʦʣʥʷʶʱʠʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʙʘʟʝ ʤʦʜʫʣʝʡ ʛʣʦʙʘʣʴʥʦʡ 

ʥʘʚʠʛʘʮʠʠ ɻʃʆʅɸʉʉ/GPS.  

ʄʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪʳ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʨʝʜʩʪʚ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʫʩʪʘʥʦʚʢʠ ʨʷʜʘ ʜʘʪʯʠʢʦʚ, ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘ-

ʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦ ʟʘʛʦʪʦʚʢʝ ʢʦʨʤʦʚ. ɼʘʥʥʳʝ, ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʩʦ-

ʟʜʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ. ʉʭʝʤʘʪʠʯʥʦ ʙʘʟʘ ʜʘʥʥʳʭ çɹʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ çɹʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʤʦ-

ʥʠʪʦʨʠʥʛʘè ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʤʷ ʪʘʙʣʠʮʘʤʠ: 

1. ʊʘʙʣʠʮʘ T_TREK.DBF, ʩʦʜʝʨʞʘʱʘʷ ʜʘʥʥʳʝ ʦʙ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʨʠʙʦʨʘʭ. 

ʅʘʧʦʣʥʝʥʠʝ ʵʪʦʡ ʪʘʙʣʠʮʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʨʫʛʦʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʪʘʢʞʝ ʷʚʣʷʶʱʝʡʩʷ ʯʘʩʪʴʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʚ ʨʘʩ-

ʪʝʥʠʝʚʦʜʩʪʚʝ.  

2. ʊʘʙʣʠʮʘ T_VSE_DANNYE.DBF, ʩʦʜʝʨʞʘʱʘʷ ʚʩʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʪʦʢʦʣʦʤ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʧʨʠʙʦʨʦʤ çTELTONIKAè ʠ ʩʝʨʚʝ-

ʨʦʤ. ʅʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ ʧʨʠʝʤʘ ï ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

3. ʊʘʙʣʠʮʘ T_dannye_des.DBF, ʩʦʜʝʨʞʘʱʘʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦ-

ʣʦʤ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʧʨʠʙʦʨʦʤ çTELTONIKAè ʠ ʩʝʨʚʝʨʦʤ ʠ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʜʝʩʷʪʝʨʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ. ʅʘʧʦʣʥʝʥʠʝ ʵʪʦʡ ʪʘʙʣʠʮʳ ʜʘʥʥʳʤʠ ʚ 

mailto:Papushin@sznii.ru
mailto:cet_nord@yahoo.com
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ʜʝʩʷʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜ ʟʘ ʟʘʧʠʩʴʶ ʦʯʝʨʝʜʥʦʛʦ ʧʘʢʝʪʘ ʜʘʥʥʳʭ 

ʚ ʪʘʙʣʠʮʫ T_VSE_DANNYE.DBF.  
 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʪʝʨʬʝʡʩ ʩʯʠʪʳʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩ ʧʦʩʣʝʜʫʶ-

ʱʠʤ ʠʭ ʥʘʢʦʧʣʝʥʠʝʤ.  
 

 
ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ ʩʯʠʪʳʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

 

ʅʘʢʦʧʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ T_dannye_des.DBF, ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʝʩʷʪʝʨʠʯ-

ʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. 
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ʈʠʩ. 3. ʅʘʢʦʧʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ T_dannye_des.DBF  

ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʝʩʷʪʝʨʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ 
 

ʅʘʢʦʧʣʝʥʠʝ ʜʘʥʥʳʭ ʦʙ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʨʠʙʦʨʘʭ ʚ ʪʘʙʣʠʮʝ 

T_TREK.DBF ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4. 
 


