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ʨ˄ʡʭʘʪʛʘ ʦʣʠʥʛʘʥ. 

ɼʦʢʪʦʨʣʠʢ ʜʠʩʩʝʨʪʘʮʠʷʩʠ ɶʟʙʝʢʠʩʪʦʥ ʄʠʣʣʠʡ ʫʥʠʚʝʨʩʠʪʝʪʠʜʘ ʙʘʞʘʨʠʣʛʘʥ. 
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ʢʝʥʛʘʰ ʚʝʙ-ʩʘ״ʠʬʘʩʠʜʘ (htpp://www.soil.uz) ʚʘ çZiyoNetè ɸʭʙʦʨʦʪ ʪʘʲʣʠʤ ʧʦʨʪʘʣʠʜʘ 
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ʂʀʈʀʐ (ʌʘʥ ʜʦʢʪʦʨʠ (DSc) ʜʠʩʩʝʨʪʘʮʠʷʩʠʥʠʥʛ ʘʥʥʦʪʘʮʠʷʩʠ) 

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʘʪʠ. ɹʫʛʫʥʛʠ ʢʫʥʜʘ 

ʜʫʥʸʜʘ ʪʫʨʣʠ ʩʘʥʦʘʪ ʪʠʟʠʤʣʘʨʠ ʬʘʦʣʠʷʪʠ, ʬʦʡʜʘʣʠ ץʠʟʠʣʤʘ ʢʦʥʣʘʨʠʥʠ 

 ʘʣʘʨʜʘ ʬʦʡʜʘʣʘʥʠʰ ʞʘʨʘʸʥʣʘʨʠ ʚʘ ʘʥʪʨʦʧʦʛʝʥ״ʘʟʠʰ, ʫʣʘʨʜʘʥ ʪʫʨʣʠ ʩʦץ

ʦʤʠʣʣʘʨ ʪʘʲʩʠʨʠʜʘ ʪʫʧʨʦץ ץʦʧʣʘʤʠʥʠʥʛ ʢʠʤʸʚʠʡ ʠʬʣʦʩʣʘʥʠʰʠ, ʫʣʘʨʥʠʥʛ 

ʭʦʩʩʘ-ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ˄ʟʛʘʨʠʰʠ ״ʘʤʜʘ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʧʘʩʘʡʠʰʠ 

ʢʫʟʘʪʠʣʤʦץʜʘ. 
1
ʊʫʧʨʦץʣʘʨʥʠʥʛ ʠʬʣʦʩʣʘʥʠʰʠ ʪʫʨʣʠ ʰʘʢʣʣʘʨʜʘ ʚʫʞʫʜʛʘ 

ʢʝʣʠʙ, ʫʣʘʨʥʠʥʛ ʜʝʛʨʘʜʘʮʠʷʩʠʛʘ, ״ʦʩʠʣʜʦʨʣʠʛʠʥʠʥʛ ʩʠʬʘʪ ʚʘ ʤʠץʜʦʨ 

ʞʠ״ʘʪʜʘʥ ʧʘʩʘʡʠʰʠʛʘ ״ʘʤʜʘ ʵʢʦʩʠʩʪʝʤʘ ʙʠʣʘʥ ʙʦסʣʠץ ʤʫʘʤʤʦʣʘʨʥʠ 

ʰʘʢʣʣʘʥʠʰʠʛʘ ʦʣʠʙ ʢʝʣʤʦץʜʘ. 

ʈʝʩʧʫʙʣʠʢʘʤʠʟ ʤʫʩʪʘץʠʣʣʠʢʢʘ ʵʨʠʰʛʘʯ ʙʘʨʯʘ ʩʦ״ʘʣʘʨʜʘ, ʞʫʤʣʘʜʘʥ ʝʨ 

ʨʝʩʫʨʩʣʘʨʠʥʠ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰ ʚʘ ʫʣʘʨʜʘʥ ʦץʠʣʦʥʘ ʬʦʡʜʘʣʘʥʠʰ ʩʦ״ʘʣʘʨʠʜʘ 

ʠʣʤʠʡ, ʘʤʘʣʠʡ ʠʰʣʘʨ ʪʠʟʠʤʣʠ ʡ˄ʣʛʘ ץ˄ʡʠʣʜʠ ״ʘʤʜʘ ʤʫʘʡʷʥ ʥʘʪʠʞʘʣʘʨʛʘ 

ʵʨʠʰʠʣʜʠ. ɹʫ ʙʦʨʘʜʘ ʪʫʨʣʠ ʪʫʧʨʦץ ʪʠʧʣʘʨʠ ʙ˄ʡʠʯʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ 

ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʥʠʥʛ ʛʝʥʝʪʠʢ ץʘʪʣʘʤʣʘʨ ʚʘ ʤʘʩʦʬʘʣʘʨ 

ʙ˄ʡʠʯʘ ʬʘʨץʣʘʨʠ ʠʩʙʦʪʣʘʥʜʠ, ʪʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʥʠ  h

ʢ˄ʨʩʘʪʢʠʯʣʘʨ ״ʘʤʜʘ ʤʦʩ ʢʦʵʬʬʠʮʝʥʪʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʣʜʠ, ʯ˄ʣ ʤʠʥʪʘץʘʩʠ 

ʪʫʧʨʦץʣʘʨʠ ʫʯʫʥ ʨʝʢʫʣʴʪʠʚʘʮʠʷʥʠʥʛ ʠʥʜʠʚʠʜʫʘʣ ʪʘʜʙʠʨʣʘʨʠ ʚʘ ʙʠʦʣʦʛʠʢ 

ʫʩʫʣʛʘ ʘʩʦʩʣʘʥʛʘʥ ʪʝʭʥʦʣʦʛʠʷʩʠ ʷʨʘʪʠʣʜʠ. ʄʘʤʣʘʢʘʪʠʤʠʟʥʠ ʞʘʜʘʣ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ ׳ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠʜʘ ʨʝʩʫʨʩʣʘʨʥʠ ʪʝʞʘʡʜʠʛʘʥ 

ʟʘʤʦʥʘʚʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ʞʦʨʠʡ ʵʪʠʰʛʘ ץʘʨʘʪʠʣʛʘʥ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨ 

ʜʦʠʨʘʩʠʜʘ ʝʨ ʨʝʩʫʨʩʣʘʨʠʜʘʥ ʦץʠʣʦʥʘ ʬʦʡʜʘʣʘʥʠʰ, ʤʘʚʞʫʜ ʤʫʘʤʤʦʣʘʨʥʠ 

ʟʘʤʦʥʘʚʠʡ ʙʠʦʣʦʛʠʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʩʦʩʠʜʘ ״ʘʣ ʵʪʠʰ, ʦʨʛʘʥʠʢ 

ʜʝʭץʦʥʯʠʣʠʢʥʠ ʢʝʥʛ ʞʦʨʠʡ ʵʪʠʰ ʢʘʙʠ ʪʘʜʙʠʨʣʘʨʛʘ ʘʣʦ״ʠʜʘ ʵʲʪʠʙʦʨ 

 .ʜʘץʘʨʘʪʠʣʤʦץ

ɹʫʛʫʥʛʠ ʢʫʥʜʘ ʞʘ״ʦʥʜʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʪʫʨʣʠ 

ʜʘʨʘʞʘʜʘ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨ ʫʯʫʥ ״ʫʜʫʜ ʠץʣʠʤ ʰʘʨʦʠʪʠʛʘ ʤʦʩ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʘʜʙʠʨʣʘʨʠʥʠ ʷʨʘʪʠʰ ʜʦʣʟʘʨʙ ʚʘʟʠʬʘʣʘʨʜʘʥ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʏ˄ʣ ʤʠʥʪʘץʘʩʠ ʰʘʨʦʠʪʠʜʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ 

ʪʫʧʨʦץʣʘʨ ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠ ʫʯʫʥ ʤʘʥʙʘʣʘʨ ʙ˄ʡʠʯʘ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠʥʠ, 

ʫʣʘʨʜʘʛʠ ʬʘʨץʣʘʨʥʠ ˄ʨʛʘʥʠʰ, ʪʫʧʨʦץʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ, ʘʛʨʦʢʠʤʸʚʠʡ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʢ, ʙʠʦʣʦʛʠʢ ʭʦʩʩʘʣʘʨʠʥʠ ʘʥʠץʣʘʰ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʦʤʠʣʣʘʨʠ, 

ʘʣʛʦʨʠʪʤʠ, ʙʦʩץʠʯʣʘʨʠʥʠ ʘʞʨʘʪʠʰ, ʪʫʧʨʦץ ʭʦʩʩʘʣʘʨʠ ʚʘ ʠʬʣʦʩʣʘʥʠʰ 

ʪʘʚʩʠʬʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʛʘʥ ʪʘʨʟʜʘ ʪʘʜʙʠʨʣʘʨʥʠ ʪʘʥʣʘʰ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ 

ʞʘʨʘʸʥʠʥʠ ʜʘʚʨʣʘʰʪʠʨʠʰ, ʪʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʜʘʩʪʣʘʙʢʠ ʪʠʢʣʘʥʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ, ʫʣʘʨ ʫʯʫʥ ʪʝʛʠʰʣʠ ʢʦʵʬʬʠʮʝʥʪʣʘʨ ʠʰʣʘʙ ʯʠץʠʰ, 

ʪʫʧʨʦץʣʘʨʥʠʥʛ ״ʦʟʠʨʛʠ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠʥʠ ʪʘ״ʣʠʣ ץʠʣʠʰ, ʢʝʣʘʞʘʢʜʘ 

ʠʬʣʦʩʣʘʥʠʰ ʙ˄ʡʠʯʘ ʙʘʰʦʨʘʪ ץʠʣʠʥʛʘʥ ʭʘʨʠʪʘʥʦʤʘʣʘʨʥʠ ʷʨʘʪʠʰ, ʦʣʠʥʛʘʥ 

ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ ʝʨ ʨʝʩʫʨʩʣʘʨʠʜʘʥ ʦץʠʣʦʥʘ ʬʦʡʜʘʣʘʥʠʰ ʪʘʜʙʠʨʣʘʨʠʥʠ 

ʙʝʣʛʠʣʘʰ ʜʦʣʟʘʨʙ ʤʘʩʘʣʘʣʘʨʜʘʥ ״ʠʩʦʙʣʘʥʘʜʠ. 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʇʨʝʟʠʜʝʥʪʠʥʠʥʛ 2015 ʡʠʣ 29 ʜʝʢʘʙʨʜʘʛʠ 

ç2016-2020 ʡʠʣʣʘʨ ʜʘʚʦʤʠʜʘ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʚʘ ʠʩʣʦ״ 

                                    
1
http://www.fao.org/soils-portal/soil-degradation 
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 ʘʨʦʨʠ, 2017 ʡʠʣ 7פ ʩʦʥ-2460-פʨʠʩʠʜʘèʛʠ ʇס˄ʠʣʠʰ ʙ˄ʡʠʯʘ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨ ʪץ

ʬʝʚʨʘʣʜʘʛʠ çɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʥʠ ʷʥʘʜʘ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ 

 ʨʠʩʠʜʘòʛʠ ʇʌ-4947-ʩʦʥ ʌʘʨʤʦʥʠ, 2017 ʡʠʣ 31ס˄ʘʨʘʢʘʪʣʘʨ ʩʪʨʘʪʝʛʠʷʩʠ ʪ״

ʤʘʡʜʘʛʠ çɽʨʣʘʨʥʠ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰ ʚʘ ʫʣʘʨʜʘʥ ʦץʠʣʦʥʘ ʬʦʡʜʘʣʘʥʠʰ 

ʙʦʨʘʩʠʜʘ ʥʘʟʦʨʘʪʥʠ ʢʫʯʘʡʪʠʨʠʰ, ʛʝʦʜʝʟʠʷ ʚʘ ʢʘʨʪʦʛʨʘʬʠʷ ʬʘʦʣʠʷʪʠʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ, ʜʘʚʣʘʪ ʢʘʜʘʩʪʨʣʘʨʠ ʶʨʠʪʠʰʥʠ ʪʘʨʪʠʙʛʘ ʩʦʣʠʰ ʯʦʨʘ-

ʪʘʜʙʠʨʣʘʨʠ ʪ˄סʨʠʩʠʜʘèʛʠ ʇʌ-5065-ʩʦʥ ʌʘʨʤʦʥʠ ״ʘʤʜʘ ʤʘʟʢʫʨ ʬʘʦʣʠʷʪʛʘ 

ʪʝʛʠʰʣʠ ʙʦʰץʘ ʤʝʲʸʨʠʡ-״ʫץʫץʠʡ ״ʫʞʞʘʪʣʘʨʜʘ ʙʝʣʛʠʣʘʥʛʘʥ ʚʘʟʠʬʘʣʘʨʥʠ 

ʘʤʘʣʛʘ ʦʰʠʨʠʰʛʘ ʫʰʙʫ ʜʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ʤʫʘʡʷʥ ʜʘʨʘʞʘʜʘ ʭʠʟʤʘʪ 

 .ʠʣʘʜʠץ

ʊʘʜץʠץʦʪʥʠʥʛ ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ 

ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʦʩʣʠʛʠ. ʄʘʟʢʫʨ ʪʘʜץʠץʦʪ 

ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ V. çפʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ ʚʘ ʘʪʨʦʬ-ʤʫ״ʠʪ ʤʫ״ʦʬʘʟʘʩʠè ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʠʛʘ 

ʤʫʚʦʬʠץ ʙʘʞʘʨʠʣʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʤʘʚʟʫʩʠ ʙ˄ʡʠʯʘ ʭʦʨʠʞʠʡ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨ ʰʘʨ״ʠ
2
. 

ʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ, 

ʭʦʩʩʘʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ ״ʘʤʜʘ ʪʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʰʛʘ 

ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʠʣʤʠʡ ʠʟʣʘʥʠʰʣʘʨ ʞʘ״ʦʥʥʠʥʛ ʝʪʘʢʯʠ ʠʣʤʠʡ ʤʘʨʢʘʟʣʘʨʠ ʚʘ 

ʦʣʠʡ ʪʘʲʣʠʤ ʤʫʘʩʩʘʩʘʣʘʨʠ, ʞʫʤʣʘʜʘʥ Universidade Federal do Rio de Janeiro 

(ɹʨʘʟʠʣʠʷ), Universidad Politʝcnica del Golfo de Mʝxico (ʄʝʢʩʠʢʘ), The Hebrew 

University of Jerusalem (ʀʩʨʦʠʣ), ʈʦʩʩʠʷ ʌʘʥʣʘʨ ʘʢʘʜʝʤʠʷʩʠ ɹʠʦʣʦʛʠʷ 

ʠʥʩʪʠʪʫʪʠ (ʈʦʩʩʠʷ), Devi Ahilya University, Indore (׳ʠʥʜʠʩʪʦʥ), University of 

Helsinki, (ʌʠʥʣʘʥʜʠʷ), University of Port Harcourt (ʅʠʛʝʨʠʷ), ɶʟʙʝʢʠʩʪʦʥ 

ʄʠʣʣʠʡ ʫʥʠʚʝʨʩʠʪʝʪʠʜʘ (ɶʟʙʝʢʠʩʪʦʥ) ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. 

ʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ, 

ʪʫʧʨʦץ-ʠץʣʠʤ ʰʘʨʦʠʪʠʛʘ ʤʦʩ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʷʨʘʪʠʰʛʘ ʦʠʜ 

ʞʘ״ʦʥʜʘ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʩʠʜʘ ץʘʪʦʨ, ʞʫʤʣʘʜʘʥ ץʫʡʠʜʘʛʠ 

ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨ ʦʣʠʥʛʘʥ: ʥʝʬʪʴ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ 

ʙʠʦʩʪʠʤʫʣʷʮʠʷʥʠ ʬʘʦʣʣʘʰʪʠʨʠʰ ʚʘ ʙʘʢʪʝʨʠʷʣʘʨ ʢʦʥʩʦʨʮʠʫʤʠ ץ˄ʣʣʘʰ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ, ʥʘʪʠʞʘʜʘ ʪʫʧʨʦץʥʠʥʛ ʨʅ-ʤʫ״ʠʪʠ, ʘʟʦʪ ʚʘ ʬʦʩʬʦʨ 

ʤʠץʜʦʨʠ ʷʭʰʠʣʘʥʠʰʠ ʘʥʠץʣʘʥʛʘʥ (Universidade Federal do Rio de Janeiro, 

ɹʨʘʟʠʣʠʷ); ʥʝʬʪ ɹ ʫʛʣʝʚʦʜʦʨʦʜʣʘʨʠʥʠ ʧʘʨʯʘʣʘʥʠʰʠʜʘ ˄ʩʠʤʣʠʢ 

ʨʠʟʦʩʬʝʨʘʩʠʥʠʥʛ ʪʘʲʩʠʨ ʵʪʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʪʦʟʘʣʘʥʠʰʠ ʚʘ 

ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʷʭʰʠʣʘʥʠʰʠ ʠʩʙʦʪʣʘʥʛʘʥ (Academia de Ingenieria en 

Agrotecnologia, Universidad Politʝcnica, ʄʝʢʩʠʢʘ); ˄ʟʠʛʘ ʭʦʩ ʣʠʧʠʜ ʚʘ 

ʥʘʥʦʣʠʧʦʩʦʤʘʣʘʨʜʘʥ ʠʙʦʨʘʪ ʧʨʝʧʘʨʘʪ ʶץʦʨʠ ״ʘʨʦʨʘʪ (50Üʉ) ʚʘ ʰ˄ʨʣʘʥʠʰ 

(NaCI, 32% ʛʘʯʘ) ʰʘʨʦʠʪʠʜʘ ץ˄ʣʣʘʥʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ʪʫʧʨʦץʥʠʥʛ ʶץʦʨʠ 

ʜʘʨʘʞʘʜʘ ʪʦʟʘʣʘʥʠʰʠ ʘʥʠץʣʘʥʛʘʥ (The Hebrew University of Jerusalem, 

ʀʩʨʦʠʣ); ʥʝʬʪʴ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨʥʠ ʪʦʟʘʣʘʰʜʘ ʦʨʛʘʥʠʢ 

 ʣʣʘʰ ʥʝʬʪʴ ʢʦʥʮʝʥʪʨʘʮʠʷʩʠʥʠʥʛ ʢʘʤʘʡʪʠʨʠʰʠ ʚʘ ʢʘʪʠʦʥʣʘʨ˄ץ ʠʪʣʘʨʥʠס˄

                                    
2ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʤʘʚʟʫʩʠ ʙ˄ʡʠʯʘ ʭʦʨʠʞʠʡ ʠʣʤʠʡ-ʪʘʜץʠץʦʪʣʘʨ ʰʘʨ״ʠ: https:/www.ufrj.br, 

http://www.upgm.mx/inicio, http://www.new.huji.ac.il, www.http://ib.anrb.ru/inbio_r.htm, http://www.dauniv.ac.in, 

http://www.uniport.edu.ngʚʘ ʙʦʰץʘ ʤʘʥʙʘʣʘʨ ʘʩʦʩʠʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. 
 

http://www.new.huji.ac.il/
http://www.uniport.edu.ng/
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ʘʣʤʘʰʠʥʫʚʠ ״ʘʤʜʘ ʫʥʫʤʜʦʨʣʠʢʥʠʥʛ ʷʭʰʠʣʘʰʠ ʘʩʦʩʣʘʥʛʘʥ (University of Port 

Harcourt, ʅʠʛʝʨʠʷ). 

ɼʫʥʸʜʘ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ 

ʠʬʣʦʩʣʘʥʠʰʠ ʚʘ ʫʣʘʨʥʠʥʛ ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠ ʙ˄ʡʠʯʘ ץʘʪʦʨ, ʞʫʤʣʘʜʘʥ, 

 ץʜʘ: ʪʫʧʨʦץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʤʦץʠץʫʡʠʜʘʛʠ ʫʩʪʫʚʦʨ ʡ˄ʥʘʣʠʰʣʘʨʜʘ ʪʘʜץ

ʭʦʩʩʘʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ, ʦʨʛʘʥʠʢ ʫʛʣʝʨʦʜ ʤʠץʜʦʨʠʥʠʥʛ ʦʨʪʠʰʠ, 

ʛʫʤʠʬʠʢʘʮʠʷ ʞʘʨʘʸʥʠʥʠ ʷʭʰʠʣʘʰ, ʪʫʧʨʦץ ʪʠʧʣʘʨʠ ʙ˄ʡʠʯʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷ 

ʪʘʜʙʠʨʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ, ʙʠʦʨʝʤʝʜʠʘʮʠʷ ״ʘʤʜʘ ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ 

ʞʘʨʘʸʥʠʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ, ʪʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ץʘʡʪʘ ʪʠʢʣʘʰ. 

 ʄʫʘʤʤʦʥʠʥʛ ˄ʨʛʘʥʠʣʛʘʥʣʠʢ ʜʘʨʘʞʘʩʠ. ʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ 

ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ, ʭʦʩʩʘʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ ʚʘ 

ʙʠʦʣʦʛʠʢ ʫʩʫʣʛʘ ʘʩʦʩʣʘʥʛʘʥ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʡ˄ʥʘʣʠʰʠʜʘ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨ 

ʨʝʩʧʫʙʣʠʢʘʤʠʟ ʦʣʠʤʣʘʨʠʥʠʥʛ ʠʰʣʘʨʠʜʘ ʫʯʨʘʤʘʩʘʜʘ, ʤʝʭʘʥʠʢ ʫʩʫʣ ʙ˄ʡʠʯʘ 

ʄ.ʅ.ʄʫʩʘʝʚ, ɸ.ɸ.ʍʫʜʘʡʙʝʨʛʘʥʦʚʘ, ʤʠʢʨʦʙʠʦʣʦʛʠʢ ʪʘ״ʣʠʣʣʘʨʠ 

ʄ.ɻ.ʉʘʛʜʠʝʚʘʣʘʨ ʪʦʤʦʥʠʜʘʥ ˄ʨʛʘʥʠʣʛʘʥ. ʍʦʨʠʞʠʡ ʦʣʠʤʣʘʨʜʘʥ 

ɸ.ɸ.ʆʢʦʣʝʣʦʚʘ, ʈ.ʈ.ʉʫʣʝʡʤʘʥʦʚ, ɸ.ʀ.ɺʣʘʜʠʤʠʨʦʚʘ, ʅ.ɸ.ʂʠʨʝʝʚʘ, 

ɸ.ɺ.ʂʘʨʧʦʚ, B.O.Okonokhua, B.Ikhajiagbe ʚʘ ʙʦʰץʘ ʦʣʠʤʣʘʨ ˄ʨʛʘʥʠʰʛʘʥ. 

ɹʠʨʦץ, ʪʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ 

ʞʘʨʘʸʥʠʜʘʛʠ ץʦʥʫʥʠʷʪʣʘʨ ʚʘ ʙʫʥʜʘ ʪʫʧʨʦץ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰ 

ʤʝʭʘʥʠʟʤʣʘʨʠ ˄ʨʛʘʥʠʣʤʘʛʘʥ. ʐʫʥʠʥʛʜʝʢ, ʯ˄ʣ ʤʠʥʪʘץʘʩʠ ʪʫʧʨʦץʣʘʨʠ ʫʯʫʥ 

ʙʠʦʣʦʛʠʢ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠʥʛ ʠʣʤʠʡ ʘʩʦʩʠ ʚʘ ʪʫʧʨʦץ 

ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʥʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ ʙ˄ʡʠʯʘ ʠʣʤʠʡ 

ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʤʘʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠʥʠʥʛ ʜʠʩʩʝʨʪʘʮʠʷ ʙʘʞʘʨʠʣʛʘʥ ʦʣʠʡ 

ʪʘʲʣʠʤʥʠʥʛ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʨʝʞʘʣʘʨʠ ʙʠʣʘʥ ʙʦסʣʠץʣʠʛʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʜץʠץʦʪʠ ɶʟʙʝʢʠʩʪʦʥ ʄʠʣʣʠʡ ʫʥʠʚʝʨʩʠʪʝʪʠʥʠʥʛ ʠʣʤʠʡ-

ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʨʝʞʘʩʠʥʠʥʛ ʆʊ-ʌ4-055 çɶʟʙʝʢʠʩʪʦʥ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ 

ʤʠʥʪʘץʘʚʠʡʣʠʛʠ ץʦʥʫʥʠʷʪʣʘʨʠ, ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʥʠʥʛ 

ʘʥʪʨʦʧʦʣʠʪʦʛʝʥʝʟʠʩʠ, ʫʣʘʨʜʘ ʩʪʨʫʢʪʫʨʘ ״ʦʩʠʣ ʙ˄ʣʠʰ ʤʝʭʘʥʠʟʤʠ ʚʘ 

ʠʬʣʦʩʣʘʥʠʰ ʪʝʥʜʝʥʮʠʷʣʘʨʠè (2007-2011 ʡʡ.), ɸ-7-005 çʏ˄ʣ ʤʠʥʪʘץʘʩʠ 

ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠ ʚʘ 

ʙʠʦʣʦʛʠʢ ʪʦʟʘʣʘʰ ʫʩʫʣʠʛʘ ʘʩʦʩʣʘʥʛʘʥ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʠʰʣʘʙ 

ʯʠץʠʰè (2009-2011 ʡʡ.) ʤʘʚʟʫʩʠʜʘʛʠ ʘʤʘʣʠʡ ʚʘ ʬʫʥʜʘʤʝʥʪʘʣ ʣʦʡʠ״ʘʣʘʨʠ 

ʜʦʠʨʘʩʠʜʘ ʙʘʞʘʨʠʣʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʤʘץʩʘʜʠ ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ʞʘʥʫʙʠʡ ״ʫʜʫʜʠ ʯ˄ʣ 

ʤʠʥʪʘץʘʩʠ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ 

ʠʬʣʦʩʣʘʥʠʰʠʥʠ ʤʘʥʙʘʣʘʨ ʙ˄ʡʠʯʘ ʬʘʨץʣʘʨʠʥʠ ʘʞʨʘʪʠʰ, ʙʠʦʣʦʛʠʢ ʪʦʟʘʣʘʰ 

ʫʩʫʣʠʛʘ ʘʩʦʩʣʘʥʛʘʥ ʨʝʢʫʣʴʪʠʚʘʮʠʷʥʠ ʷʨʘʪʠʰʜʘʥ ʠʙʦʨʘʪ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʚʘʟʠʬʘʣʘʨʠ: 

ʪʫʧʨʦץʣʘʨʥʠʥʛ ʪʫʨʣʠ ʠʬʣʦʩʣʘʥʠʰ ʤʘʥʙʘʣʘʨʠ ʙ˄ʡʠʯʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ 

ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠ ״ʘʤʜʘ ʫʣʘʨʜʘʛʠ ʬʘʨץʣʘʨʥʠ 

ʘʞʨʘʪʠʰ;  

ʪʫʧʨʦץʣʘʨʥʠʥʛ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ, ʘʛʨʦʢʠʤʸʚʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʢ, ʙʠʦʣʦʛʠʢ 

ʭʦʩʩʘʣʘʨʠʛʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠʥʠʥʛ ʪʘʲʩʠʨʠʥʠ ʘʥʠץʣʘʰ; 
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ʪʫʧʨʦץ ʠץʣʠʤ ʰʘʨʦʠʪʠ, ʭʦʩʩʘʣʘʨʠ ʚʘ ʠʬʣʦʩʣʘʥʠʰ ʪʘʚʩʠʬʠʥʠ ʠʥʦʙʘʪʛʘ 

ʦʣʛʘʥ ״ʦʣʜʘ, ʨʝʢʫʣʴʪʠʚʘʮʠʷʥʠʥʛ ʠʥʜʠʚʠʜʫʘʣ ʦʤʠʣʣʘʨʠ, ʘʣʛʦʨʠʪʤʠ, 

ʙʦʩץʠʯʣʘʨʠ ״ʘʤʜʘ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ ʷʨʘʪʠʰ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʞʘʨʘʸʥʠʥʠ 

ʜʘʚʨʣʘʰʪʠʨʠʰ;  

ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨ 

ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ץʘʡʪʘ ʪʠʢʣʘʥʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ; 

ʪʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ 

ʙ˄ʡʠʯʘ ״ʦʟʠʨʛʠ ״ʘʤʜʘ ʠʩʪʠץʙʦʣʜʘʛʠ ״ʦʣʘʪʠ ʙʘʰʦʨʘʪ ץʠʣʠʥʛʘʥ 

ʭʘʨʠʪʘʥʦʤʘʣʘʨ ʷʨʘʪʠʰ; 

ʯ˄ʣ ʤʠʥʪʘץʘʩʠ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ 

ʪʫʧʨʦץʣʘʨʥʠʥʛ ʙʠʦʣʦʛʠʢ ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠʥʠ ʠץʪʠʩʦʜʠʡ ʙʘ״ʦʣʘʰ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʦʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘ פʘʰץʘʜʘʨʸ ʚʠʣʦʷʪʠʥʠʥʛ ʯ˄ʣ 

ʤʠʥʪʘץʘʩʠʜʘ ʪʘʨץʘʣʛʘʥ ʩʫʨ ץ˄ʥסʠʨ, ʩʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ, 

ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ ʪʫʧʨʦץʣʘʨʠ ״ʘʤʜʘ ʉʫʨʭʦʥʜʘʨʸ ʚʠʣʦʷʪʠ ʯ˄ʣ 

ʤʠʥʪʘץʘʩʠʥʠʥʛ ʪʘץʠʨʣʠ, ץʫʤʣʠ ʯ˄ʣ ʚʘ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʩʫʨ ץ˄ʥסʠʨ ʪʫʧʨʦץʣʘʨʠ 

ʪʘʥʣʘʥʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʧʨʝʜʤʝʪʠ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ 

ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ, ʠʬʣʦʩʣʘʥʠʰ ʪʘʚʩʠʬʠ, ʫʥʠʥʛ ʪʘʲʩʠʨʠʜʘ ʪʫʧʨʦץʥʠʥʛ 

ʘʛʨʦʢʠʤʸʚʠʡ, ʬʠʟʠʢʘʚʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʢ, ʙʠʦʣʦʛʠʢ, ʢʠʤʸʚʠʡ ʭʦʩʩʘʣʘʨʠʥʠʥʛ 

˄ʟʛʘʨʠʰʠ, ʙʠʦʣʦʛʠʢ ʪʦʟʘʣʘʰ ʫʩʫʣʠ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʘʜʙʠʨʣʘʨʠ ״ʘʤʜʘ 

ʫʥʫʤʜʦʨʣʠʢ ״ʦʣʘʪʠ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʫʩʫʣʣʘʨʠ. ɼʘʣʘ ʚʘ ʣʘʙʦʨʘʪʦʨʠʷʜʘ ʙʘʞʘʨʠʣʛʘʥ 

ʪʘʞʨʠʙʘʣʘʨʜʘ ʪʫʧʨʦץʰʫʥʦʩʣʠʢʜʘʛʠ ʟʘʤʦʥʘʚʠʡ ʫʩʫʣʣʘʨ ץ˄ʣʣʘʥʠʣʛʘʥ, 

ʞʫʤʣʘʜʘʥ ʪʫʧʨʦץʜʘʛʠ ʦסʠʨ ʤʝʪʘʣʣʘʨ ɸqua regia, ʤʠʢʨʦʵʣʝʤʝʥʪʣʘʨ ʘʪʦʤ-

ʘʙʩʦʨʙʮʠʦʥ ʩʧʝʢʪʨʦʩʢʦʧʠʷ (AAS), ʦʨʛʘʥʠʢ ʫʛʣʝʨʦʜ ʚʘ ʛʫʤʫʩ ʤʠץʜʦʨʠ 

Spectrophotometric UV-VIS ʫʩʫʣʣʘʨʠ, ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʤʠץʜʦʨʠ 

ʈɼ.118.3897485.13-92 ʢ˄ʨʩʘʪʤʘʩʠ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʘʜʙʠʨʣʘʨʠ (ɻʆʉʊ. 

17.5.3.04-83) ʜʘʚʣʘʪʣʘʨʘʨʦ ʩʪʘʥʜʘʨʪʠ, ʤʘʩʦʬʘʣʘʨ ʙ˄ʡʠʯʘ ʤʠʥʪʘץʘʣʘʨʛʘ 

ʘʞʨʘʪʠʰ ʍ.ɸ.ɼʞʫʚʝʣʠʢʷʥ, ʤʘʪʝʤʘʪʠʢ-ʩʪʘʪʠʩʪʠʢ ץʘʡʪʘ ʠʰʣʘʰ ɹ.ɸ.ɼʦʩʧʝʭʦʚ 

ʫʩʫʣʠ ʙ˄ʡʠʯʘ çStatgraphics Centurion XVIIè ʜʘʩʪʫʨʠʜʘ, ʭʘʨʠʪʘʥʦʤʘʣʘʨ ArcGIS 

ʚʘ SAS ʧʣʘʥʝʪ ʜʘʩʪʫʨʠʜʘ ʙʘʞʘʨʠʣʜʠ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ: 

ʠʣʢ ʙʦʨ ʯ˄ʣ ʤʠʥʪʘץʘʩʠʜʘ ʪʘʨץʘʣʛʘʥ ʙʠʨ ʥʝʯʘ ʪʫʧʨʦץ ʪʠʧʣʘʨʠʥʠʥʛ ʥʝʬʪʴ 

ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ʤʘʥʙʘʣʘʨʠ ʢʝʩʠʤʠʜʘ ʤʘʩʦʬʘʣʘʨ, 

ʪʫʧʨʦץ ץʘʪʣʘʤʣʘʨʠ ʙ˄ʡʠʯʘ ʬʘʨץʣʘʨʠ ʦʯʠʙ ʙʝʨʠʣʛʘʥ; 

ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʯ˄ʣ ʤʠʥʪʘץʘʩʠ 

ʪʫʧʨʦץʣʘʨʠʜʘ ʦʨʛʘʥʠʢ ʚʘ ʘʥʪʨʦʧʦʛʝʥ ʫʛʣʝʨʦʜ ״ʘʤʜʘ ʛʫʤʫʩ ʤʠץʜʦʨʠʥʠʥʛ 

˄ʟʛʘʨʠʰʠ ʘʥʠץʣʘʥʛʘʥ; 

ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʯ˄ʣ ʤʠʥʪʘץʘʩʠ 

ʪʫʧʨʦץʣʘʨʠ ʫʯʫʥ MFD-100 Pseudomonas stutzeri, MFD-200 Pseudomonas 

caryophyllis, MFD-5000 Bacillus subtilis h ʪʘʤʤʣʘʨʠ ʙʠʨʛʘʣʠʢʜʘ ץ˄ʣʣʘʥʠʣʛʘʥ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ; 
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ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠʥʠʥʛ ʠʥʜʠʚʠʜʫʘʣ ʦʤʠʣʣʘʨʠ, ʘʣʛʦʨʠʪʤʠ, ʙʦʩץʠʯʣʘʨʠ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ ״ʘʤʜʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʞʘʨʘʸʥʠʥʠʥʛ ʜʘʚʨʣʘʰʪʠʨʠʣʠʰʠ ʷʨʘʪʠʣʛʘʥ; 

ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨʥʠʥʛ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠʜʘʥ ʩ˄ʥʛ ʪʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʥʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

ʚʘ ʢʦʵʬʬʠʮʝʥʪʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ. 

ʊʘʜץʠץʦʪʥʠʥʛ ʘʤʘʣʠʡ ʥʘʪʠʞʘʣʘʨʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪ:  

ʪʫʧʨʦץ ʪʠʧʣʘʨʠ ʙ˄ʡʠʯʘ ʙʠʦʣʦʛʠʢ ʫʩʫʣʛʘ (ʤʠʢʨʦʙʠʦʣʦʛʠʢ ʚʘ 

ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ) ʘʩʦʩʣʘʥʛʘʥ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ; 

ʨʝʢʫʣʴʪʠʚʘʮʠʷʜʘʥ ʩ˄ʥʛ ʪʫʧʨʦץ ʭʦʩʩʘʣʘʨʠʥʠʥʛ (ʘʛʨʦʢʠʤʸʚʠʡ, ʬʠʟʠʢʘʚʠʡ, 

ʙʠʦʣʦʛʠʢ, ʤʠʢʨʦʙʠʦʣʦʛʠʢ) ʷʭʰʠʣʘʥʠʰʠ ʚʘ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʥʠʰʠ 

ʘʥʠץʣʘʥʛʘʥ; 

ʢʝʣʘʞʘʢʜʘ פʘʰץʘʜʘʨʸ ʚʘ ʉʫʨʭʦʥʜʘʨʸ ʚʠʣʦʷʪʣʘʨʠ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʥʝʬʪʴ 

ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ  ʙʘʰʦʨʘʪ ץʠʣʠʥʛʘʥ ʚʘ ʫʣʘʨʥʠʥʛ 

ʭʘʨʠʪʘʥʦʤʘʣʘʨʠ ʷʨʘʪʠʣʛʘʥ; 

ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʥʠʥʛ ץʠʰʣʦץ 

ʭ˄ʞʘʣʠʛʠʛʘ ʠץʪʠʩʦʜʠʡ ʟʘʨʘʨʠ ״ʘʤʜʘ ʙʠʦʣʦʛʠʢ ʪʦʟʘʣʘʰ ʫʩʫʣʠʛʘ ʘʩʦʩʣʘʥʛʘʥ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠʥʛ ʠץʪʠʩʦʜʠʡ ʩʘʤʘʨʘʜʦʨʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠ. ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ 

ʠʰʦʥʯʣʠʣʠʛʠ ʘʡʨʠʤ ʣʘʙʦʨʘʪʦʨʠʷ ʪʘʞʨʠʙʘʣʘʨʠ ɽʚʨʦʧʘ (ʏʝʭʠʷ, ʉʣʦʚʘʢʠʷ)  

ʫʥʠʚʝʨʩʠʪʝʪʣʘʨʠʜʘ ʙʘʞʘʨʠʣʛʘʥʣʠʛʠ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʘʜʙʠʨʣʘʨʠ ʜʘʚʣʘʪʣʘʨʘʨʦ 

ʩʪʘʥʜʘʨʪ (ɻʆʉʊ: 17.5.3.04-83) ʘʩʦʩʠʜʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥʣʠʛʠ, ʷʨʘʪʠʣʛʘʥ ʫʩʫʣ 

2014, 2016 ʚʘ 2017 ʡʠʣʣʘʨʜʘ ʠʥʥʦʚʘʮʠʦʥ סʦʷʣʘʨ, ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʚʘ ʣʦʡʠ״ʘʣʘʨ 

ʨʝʩʧʫʙʣʠʢʘ ʷʨʤʘʨʢʘʩʠʥʠʥʛ ʢʘʪʘʣʦʛʠʛʘ ʢʠʨʠʪʠʣʛʘʥʣʠʛʠ ״ʘʤʜʘ çʉʧʦʩʦʙ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚè ʥʦʤʠ ʙʠʣʘʥ ʠʭʪʠʨʦ ʩʠʬʘʪʠʜʘ 

ʇʘʪʝʥʪʣʘʰʪʠʨʠʰ ʫʯʫʥ ʪʦʧʰʠʨʠʣʛʘʥʣʠʛʠ (ʊפʈ ˉIAP 20170150), ʆʣʠʡ 

ʘʪʪʝʩʪʘʮʠʷ ʢʦʤʠʩʩʠʷʩʠʥʠʥʛ ʜʦʢʪʦʨʣʠʢ ʜʠʩʩʝʨʪʘʮʠʷʣʘʨʠ ʘʩʦʩʠʡ ʠʣʤʠʡ 

ʥʘʪʠʞʘʣʘʨʠʥʠ ʥʘʰʨ ץʠʣʠʰ ʪʘʚʩʠʷ ʵʪʠʣʛʘʥ ʞʫʨʥʘʣʣʘʨʜʘ ʵʲʣʦʥ ץʠʣʠʥʛʘʥʣʠʛʠ 

ʥʘʪʠʞʘʣʘʨʥʠʥʛ ʠʰʦʥʯʣʠʣʠʛʠʥʠ ʙʝʣʛʠʣʘʡʜʠ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ. ʊʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʘ״ʘʤʠʷʪʠ ʯ˄ ʣ ʤʠʥʪʘץʘʩʠʜʘ ʪʘʨץʘʣʛʘʥ ʩʫʨ ץ˄ʥסʠʨ, 

ʪʘץʠʨʣʠ, ץʫʤʣʠ ʯ˄ʣ, ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ, ˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ, ʩʫʨ 

 ʠʜʘ ʸʥʜʘʰʫʚ ʘʩʦʩʠʜʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʘʜʙʠʨʣʘʨʠ״ʣʘʨʠ ʫʯʫʥ ʘʣʦץʠʨ ʪʫʧʨʦסʥ˄ץ

ʠʰʣʘʙ ʯʠץʠʣʛʘʥʣʠʛʠ, ʯ˄ʣ ʤʠʥʪʘץʘʩʠʥʠʥʛ ״ʫʜʫʜʠʡ ʰʘʨʦʠʪʣʘʨʠʛʘ ʢ˄ʨʘ ʪʫʧʨʦץ 

ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʷʭʰʠʣʘʥʛʘʥʣʠʛʠ ʚʘ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʥʛʘʥʣʠʛʠ ʙʠʣʘʥ 

ʠʟʦ״ʣʘʥʘʜʠ.  

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʠ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠ ʨʝʩʧʫʙʣʠʢʘʥʠʥʛ ʯ˄ʣ ʤʠʥʪʘץʘʣʘʨʠʜʘ ʥʝʬʪʴ ʚʘ 

ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨʥʠ ʪʦʟʘʣʘʰʛʘ, ʪʫʧʨʦץ 

ʪʠʧʣʘʨʠ ʙ˄ʡʠʯʘ ʤʦʩ ʬʠʪʦʨʝʤʝʜʠʘʪʠʚ ʪʘʜʙʠʨʣʘʨʥʠ ץ˄ʣʣʘʰʛʘ ״ʘʤʜʘ ʪʫʧʨʦץ 

ʫʥʫʤʜʦʨʣʠʛʠʥʠ ʪʠʢʣʘʰʛʘ, ʝʨ ʨʝʩʫʨʩʣʘʨʠʜʘʥ ʦץʠʣʦʥʘ ʬʦʡʜʘʣʘʥʠʰʛʘ ʭʠʟʤʘʪ 

  .ʠʣʘʜʠץ

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʞʦʨʠʡ ץʠʣʠʥʠʰʠ. ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ 

ʞʘʥʫʙʠʡ ״ʫʜʫʜʠ ʯ˄ʣ ʤʠʥʪʘץʘʩʠʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ 
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ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨ ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠ ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨ 

ʘʩʦʩʠʜʘ: 

ʜʝʛʨʘʜʘʮʠʷʛʘ ʫʯʨʘʛʘʥ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʫʥʫʤʜʦʨʣʠʛʠʥʠ ʪʠʢʣʘʰ, ʦʰʠʨʠʰ, 

ʩʘץʣʘʰ, ʝʨ ʨʝʩʫʨʩʣʘʨʠʜʘʥ ʦץʠʣʦʥʘ ʬʦʡʜʘʣʘʥʠʰ ʚʘ ʫʣʘʨʥʠ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰʜʘ 

ʞʦʨʠʡ ʵʪʠʣʛʘʥ (ɽʨ ʨʝʩʫʨʩʣʘʨʠ, ʛʝʦʜʝʟʠʷ, ʢʘʨʪʦʛʨʘʬʠʷ ʚʘ ʜʘʚʣʘʪ ʢʘʜʘʩʪʨʠ 

ʜʘʚʣʘʪ ץ˄ʤʠʪʘʩʠʥʠʥʛ 2017 ʡʠʣ 4 ʤʘʡʜʘʛʠ 02-05-4172-ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). 

ʀʣʤʠʡ ʥʘʪʠʞʘʣʘʨ ʪʫʧʨʦץ ץʦʧʣʘʤʠʥʠʥʛ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠʜʘʥ ʪʦʟʘʣʘʰ ʚʘ 

ʫʥʫʤʜʦʨʣʠʛʠʥʠ ʪʠʢʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ; 

ʪʘʨʢʠʙʠ ʙʫʟʠʣʛʘʥ ʝʨʣʘʨʥʠ ʪʠʢʣʘʰʜʘ, ʪʫʧʨʦץ ʭʦʩʩʘʣʘʨʠʥʠ ʷʭʰʠʣʘʰʜʘ, 

ʕʢʦʣʦʛʠʷ ʚʘ ʘʪʨʦʬ ʤʫ״ʠʪʥʠ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰ ʜʘʚʣʘʪ ץ˄ʤʠʪʘʩʠ ʪʠʟʠʤʠʜʘ 

ʪʝʛʠʰʣʠ ʨʝʞʘ-ʪʘʜʙʠʨʣʘʨʥʠ ʠʰʣʘʙ ʯʠץʠʰʜʘ ʞʦʨʠʡ ʵʪʠʣʛʘʥ (ʕʢʦʣʦʛʠʷ ʚʘ 

ʘʪʨʦʬ ʤʫ״ʠʪʥʠ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰ ʜʘʚʣʘʪ ץ˄ʤʠʪʘʩʠʥʠʥʛ 2017 ʡʠʣ 14 ʘʚʛʫʩʪʜʘʛʠ 

03/2-2831-ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʀʣʤʠʡ ʥʘʪʠʞʘʣʘʨ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʢʠʤʸʚʠʡ, 

ʬʠʟʠʢʘʚʠʡ, ʙʠʦʣʦʛʠʢ ʭʦʩʩʘʣʘʨʠʥʠ ʷʭʰʠʣʘʰ, ʢʠʤʸʚʠʡ ʠʬʣʦʩʣʘʥʛʘʥ 

ʪʫʧʨʦץʣʘʨʥʠ ʩʦסʣʦʤʣʘʰʪʠʨʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʛʘʥ; 

ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨʥʠʥʛ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠʜʘ ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ ʭʫʩʫʩʠʷʪʣʠ ˄ʩʠʤʣʠʢʣʘʨʥʠ ץ˄ʣʣʘʰ 

ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʌ-5-01 çɾʘʥʫʙʠʡ-סʘʨʙʠʡ ʊʠʸʥ-ʐʦʥ ˄ʩʠʤʣʠʢʣʘʨ 

 ʦʥʫʥʠʷʪʣʘʨʠè ʠʣʤʠʡץ ʦʧʣʘʤʠʥʠʥʛ ʬʠʪʦʮʝʥʝʪʠʢ ʚʘ ʧʦʧʫʣʷʮʠʦʥ-ʵʢʦʣʦʛʠʢץ

ʣʦʡʠ״ʘʩʠʜʘ (ɶʟʄʋ, 2012-2016 ʡʡ.) ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʬʠʪʦʮʝʥʦʪʠʢ ʚʘ 

ʵʢʦʣʦʛʠʢ ʪʘʚʩʠʬʣʘʰʜʘ ʬʦʡʜʘʣʘʥʠʣʛʘʥ (ʌʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʛʝʥʪʣʠʛʠʥʠʥʛ 

2017 ʡʠʣ 14 ʘʚʛʫʩʪʜʘʛʠ ʌʊɸ-02-11/477-ʩʦʥ ʤʘʲʣʫʤʦʪʥʦʤʘʩʠ). ʀʣʤʠʡ 

ʥʘʪʠʞʘʣʘʨʥʠʥʛ ץ˄ʣʣʘʥʠʣʠʰʠ ʪʫʧʨʦץ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʷʭʰʠʣʘʥʠʰʠʛʘ ʭʠʟʤʘʪ 

 .ʠʣʛʘʥץ

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʘʧʨʦʙʘʮʠʷʩʠ. ʄʘʟʢʫʨ ʪʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠ, ʞʫʤʣʘʜʘʥ 3 ʪʘ ʭʘʣץʘʨʦ ʚʘ 12 ʪʘ ʨʝʩʧʫʙʣʠʢʘ ʠʣʤʠʡ-ʘʤʘʣʠʡ 

ʘʥʞʫʤʘʥʣʘʨʠʜʘ ʤʫ״ʦʢʘʤʘʜʘʥ ˄ʪʢʘʟʠʣʛʘʥ. 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʵʲʣʦʥ ץʠʣʠʥʛʘʥʣʠʛʠ. ɼʠʩʩʝʨʪʘʮʠʷ 

ʤʘʚʟʫʩʠ ʙ˄ʡʠʯʘ ʞʘʤʠ 37 ʪʘ ʠʣʤʠʡ ʠʰʠ ʯʦʧ ʵʪʠʣʛʘʥ, ʰʫʣʘʨʜʘʥ, 1 ʪʘ 

ʤʦʥʦʛʨʘʬʠʷ, ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ʆʣʠʡ ʘʪʪʝʩʪʘʮʠʷ ʢʦʤʠʩʩʠʷʩʠʥʠʥʛ 

ʜʦʢʪʦʨʣʠʢ ʜʠʩʩʝʨʪʘʮʠʷʣʘʨʠ ʘʩʦʩʠʡ ʠʣʤʠʡ ʥʘʪʠʞʘʣʘʨʠʥʠ ʯʦʧ ʵʪʠʰ ʪʘʚʩʠʷ 

ʵʪʠʣʛʘʥ ʠʣʤʠʡ ʥʘʰʨʣʘʨʜʘ 11 ʪʘ ʤʘץʦʣʘ, ʞʫʤʣʘʜʘʥ, 9 ʪʘʩʠ ʨʝʩʧʫʙʣʠʢʘ ʚʘ 2 

ʪʘʩʠ ʭʦʨʠʞʠʡ ʞʫʨʥʘʣʣʘʨʜʘ ʥʘʰʨ ʵʪʠʣʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ʪʫʟʠʣʠʰʠ ʚʘ ״ʘʞʤʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʪʘʨʢʠʙʠ ʢʠʨʠʰ, 

ʙʝʰʪʘ ʙʦʙ, ʭʫʣʦʩʘ, ʬʦʡʜʘʣʘʥʠʣʛʘʥ ʘʜʘʙʠʸʪʣʘʨ ʨ˄ʡʭʘʪʠʜʘʥ ʠʙʦʨʘʪ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ ״ʘʞʤʠ 200 ʙʝʪʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ. 

ɼʀʉʉɽʈʊɸʎʀʗʅʀʅɻ ɸʉʆʉʀʁ ʄɸɿʄʋʅʀ 

ʂʠʨʠʰ ץʠʩʤʠʜʘ ˄ʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠ ʚʘ ʟʘʨʫʨʘʪʠ 

ʘʩʦʩʣʘʥʛʘʥ, ʪʘʜץʠץʦʪʥʠʥʛ ʤʘץʩʘʜʠ ʚʘ ʚʘʟʠʬʘʣʘʨʠ, ʦʙʲʝʢʪ ʚʘ ʧʨʝʜʤʝʪʣʘʨʠ 

ʪʘʚʩʠʬʣʘʥʛʘʥ, ʨʝʩʧʫʙʣʠʢʘ ʬʘʥ ʚʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ ʫʩʪʫʚʦʨ 

ʡ˄ʥʘʣʠʰʣʘʨʠʛʘ ʤʦʩʣʠʛʠ ʢ˄ʨʩʘʪʠʣʛʘʥ, ʪʘʜץʠץʦʪʥʠʥʛ ʠʣʤʠʡ ʷʥʛʠʣʠʛʠ ʚʘ 

ʘʤʘʣʠʡ ʥʘʪʠʞʘʣʘʨʠ ʙʘʸʥ ץʠʣʠʥʛʘʥ, ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠʥʛ ʠʣʤʠʡ ʚʘ ʘʤʘʣʠʡ 
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ʘ״ʘʤʠʷʪʠ ʦʯʠʙ ʙʝʨʠʣʛʘʥ, ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠ ʘʤʘʣʠʸʪʛʘ ʞʦʨʠʡ ץʠʣʠʰ, 

ʥʘʰʨ ʵʪʠʣʛʘʥ ʠʰʣʘʨ ʚʘ ʜʠʩʩʝʨʪʘʮʠʷ ʪʫʟʠʣʠʰʠ ʙ˄ʡʠʯʘ ʤʘʲʣʫʤʦʪʣʘʨ 

ʢʝʣʪʠʨʠʣʛʘʥ.  

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ 

ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ, ʭʦʩʩʘʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ ʚʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠè ʜʝʙ 

ʥʦʤʣʘʥʛʘʥ ʙʠʨʠʥʯʠ ʙʦʙʠʜʘ ʤʘʚʟʫ ʙ˄ʡʠʯʘ ʭʦʨʠʞʜʘ ʚʘ ʤʘʤʣʘʢʘʪʠʤʠʟʜʘ ʦʣʠʙ 

ʙʦʨʠʣʛʘʥ ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠ ʘʜʘʙʠʸʪʣʘʨ ʘʩʦʩʠʜʘ ʪʘ״ʣʠʣ ʵʪʠʣʛʘʥ ʚʘ 

ʙʘʪʘʬʩʠʣ ʸʨʠʪʠʣʛʘʥ. ʐʫʥʠʥʛʜʝʢ, ʪʘʜץʠץʦʪʣʘʨ ʤʘץʩʘʜʠʜʘʥ ʢʝʣʠʙ ʯʠץʠʙ, 

ʥʝʬʪʥʠʥʛ ʢʠʤʸʚʠʡ ʭʦʩʩʘʣʘʨʠ, ʪʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ 

ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠ, ʪʫʧʨʦץʣʘʨʥʠʥʛ ʭʦʩʩʘ-ʭʫʩʫʩʠʷʪʣʘʨʠʛʘ ʥʝʬʪʴ ʚʘ 

ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠʥʠʥʛ ʪʘʲʩʠʨʠ, ʙʠʦʣʦʛʠʢ, ʬʠʟʠʢʘʚʠʡ, ʢʠʤʸʚʠʡ, ʤʝʭʘʥʠʢ 

ʫʩʫʣʣʘʨʛʘ ʘʩʦʩʣʘʥʛʘʥ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠʥʛ ʦʣʠʙ ʙʦʨʠʣʠʰʠʛʘ ʦʠʜ 

ʪʘ״ʣʠʣʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. ɸʜʘʙʠʸʪʣʘʨ ʪʘ״ʣʠʣʠʥʠʥʛ ʩ˄ʥʛʛʠʜʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ 

ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʨʣʠ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪ ʧʘʨʯʘʣʦʚʯʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ʚʘ ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ ʭʫʩʫʩʠʷʪʣʠ ˄ʩʠʤʣʠʢʣʘʨ ʘʩʦʩʠʜʘ ʯ˄ʣ 

ʤʠʥʪʘץʘʩʠ ʪʫʧʨʦץ ʠץʣʠʤ ʰʘʨʦʠʪʠʛʘ ʤʦʩ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠ 

ʷʨʘʪʠʣʠʰʠ ʟʘʨʫʨʣʠʛʠ ʭʫʣʦʩʘ ץʠʣʠʥʛʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʊʘʜץʠץʦʪ ˄ʪʢʘʟʠʣʛʘʥ ʞʦʡʥʠʥʛ ʪʘʙʠʠʡ 

ʰʘʨʦʠʪʣʘʨʠ ʚʘ ʪʘʞʨʠʙʘ ʫʩʫʣʣʘʨʠè ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʠʢʢʠʥʯʠ ʙʦʙʠʜʘ 

ʪʘʜץʠץʦʪ ˄ʪʢʘʟʠʣʛʘʥ ʞʦʡʥʠʥʛ ʪʫʧʨʦץ-ʠץʣʠʤ ʰʘʨʦʠʪʣʘʨʠ, ˄ʩʠʤʣʠʢ ʜʫʥʸʩʠ, 

ʥʝʬʪʴ ʢʦʥʣʘʨʠ ʚʘ ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠ ʬʘʦʣʠʷʪʠʥʠʥʛ ʪʫʧʨʦץ ץʦʧʣʘʤʠʥʠ 

ʠʬʣʦʩʣʘʥʠʰʠʜʘʛʠ ˄ʨʥʠ, ״ʫʜʫʜ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʪʘʚʩʠʬʠ ״ʘʤʜʘ ʪʘʜץʠץʦʪ 

ʫʩʫʣʣʘʨʠ ʪ˄סʨʠʩʠʜʘ ʤʘʲʣʫʤʦʪʣʘʨ ʢʝʣʪʠʨʠʣʛʘʥ. 

 ʣʠסʜʘ ʞʦʡʣʘʰʛʘʥ ʪʦץʨʦ, ʰʘʨ״ʘʨʙʜʘ ʞʦʡʣʘʰʛʘʥ ʩʘס ʣʠʤʠץʘʜʘʨʸ ʠץʘʰפ

˄ʣʢʘ ʠץʣʠʤʠʡ ʞʘʨʘʸʥʣʘʨʠʥʠʥʛ ˄ʟʘʨʦ ʤʫʥʦʩʘʙʘʪʠ ʥʘʪʠʞʘʩʠʜʘ ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ. 

ʊʘʜץʠץʦʪ ״ʫʜʫʜʠʜʘ 2010-2015 ʡʠʣʣʘʨʜʘ ʡʠʣʣʠʢ ʸסʠʥ ʤʠץʜʦʨʠ 57,5-104,2 ʤʤ, 

ʠʶʣ ʦʡʠʜʘʛʠ ״ʘʚʦ ״ʘʨʦʨʘʪʠʥʠʥʛ ʤʫʪʣʦץ ʤʘʢʩʠʤʫʤ ʢ˄ʨʩʘʪʢʠʯʠ +45,4-46,8
ʦ
ʉ, 

ʷʥʚʘʨʜʘ ״ʘʚʦ ״ʘʨʦʨʘʪʠʥʠʥʛ ʤʫʪʣʦץ ʤʠʥʠʤʫʤ ʢ˄ʨʩʘʪʢʠʯʠ -12,7-16,3
ʦ
ʉ ʛʘ ʪʝʥʛ 

ʙ˄ʣʛʘʥ, ʰʘʤʦʣʥʠʥʛ ˄ʨʪʘʯʘ ʪʝʟʣʠʛʠ 1,3-1,5 ʤ/ʩ ʥʠ ʪʘʰʢʠʣ ץʠʣʛʘʥ. 

ʉʫʨʭʦʥʜʘʨʸ ʚʠʣʦʷʪʠ ʨʝʩʧʫʙʣʠʢʘʥʠʥʛ ץʫʨʫץ ʩʫʙʪʨʦʧʠʢ ʠץʣʠʤʠʛʘ ʭʦʩ 

 ʞʫʜʘ ʢ˄ʧ ,ץʚʘ ʫʟʦ ץʫʨʫץ ,ʸʟʠ ʞʘʟʠʨʘʤʘ ,ץʠʰʠ ʠʣʠץ ,ʠʩʦʙʣʘʥʠʙ״ ʫʸʰʣʠ ʨʘʡʦʥץ

ʯʘʥʛ ʪ˄ʟʦʥ ʦʣʠʙ ʢʝʣʫʚʯʠ ʘʬסʦʥ ʰʘʤʦʣʠ (ʪʝʟʣʠʛʠ 2,9-3,1 ʤ/ʩ) ʭʦʩ 

 ,ʜʦʨʠ, 110-149,3 ʤʤ ʘʪʨʦʬʠʜʘץʠʥ ʤʠסʠʩʦʙʣʘʥʘʜʠ. 2010-2015 ʡʠʣʣʘʨʜʘ ʸ״

ʠʶʣʜʘ ״ʘʚʦ ״ʘʨʦʨʘʪʠʥʠʥʛ ʤʫʪʣʦץ ʤʘʢʩʠʤʫʤ ʢ˄ʨʩʘʪʢʠʯʠ +44,4-44,6
ʦ
ʉ, 

ʷʥʚʘʨʜʘ ״ʘʚʦ ״ʘʨʦʨʘʪʠʥʠʥʛ ʤʫʪʣʦץ ʤʠʥʠʤʫʤ ʢ˄ʨʩʘʪʢʠʯʠ -5,3-16,8
ʦ
ʉ ʛʘ ʪʝʥʛ.  

ʊʘʜץʠץʦʪʣʘʨ ʫʯʫʥ ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪ-ʛʘʟʛʘ ʙʦʡ פʘʰץʘʜʘʨʸ 

 ʘʤʜʘ ʉʫʨʭʦʥʜʘʨʸ ʚʠʣʦʷʪʣʘʨʠʥʠʥʛ 5 ʪʘ ʤʘʲʤʫʨʠʡ ʪʫʤʘʥʣʘʨʠʜʘ ʞʦʡʣʘʰʛʘʥ״

ʠʬʣʦʩʣʦʚʯʠ ʤʘʥʙʘʣʘʨ ʘʪʨʦʬʠʜʘʥ 6 ʪʘ ʪʘʷʥʯ (ʢʘʣʠʪ) ʥʫץʪʘʣʘʨ ʪʘʥʣʘʙ ʦʣʠʥʜʠ: 

I ʥʫץʪʘ - ʄʠʨʠʰʢʦʨ ʪʫʤʘʥʠ ʂ˄ʢʜʫʤʘʣʦץ ʥʝʬʪʴ ʢʦʥʠ ʘʪʨʦʬʠʜʘ ʪʘʨץʘʣʛʘʥ ʩʫʨ 

 ʥʘʟʘʨ ʥʝʬʪʴץʪʘ - ʅʠʰʦʥ ʪʫʤʘʥʠ ʐʠʤʦʣʠʡ ʆץʣʘʨ (ʂʂ); II ʥʫץʠʨ ʪʫʧʨʦסʥ˄ץ

ʢʦʥʠ ʘʪʨʦʬʠʜʘ ʪʘʨץʘʣʛʘʥ ʩʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨ (ʂʐʆ); 

III ʥʫץʪʘ - ʄʫʙʦʨʘʢ ʪʫʤʘʥʠ çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè ʋʐʂ ʘʪʨʦʬʠʜʘ ʪʘʨץʘʣʛʘʥ 

ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ (ʂʄ); IV ʥʫץʪʘ - ʊʝʨʤʠʟ ʪʫʤʘʥʠ ʋʯץʠʟʠʣ 

ʥʝʬʪʴ ʢʦʥʠ ʘʪʨʦʬʠʜʘ ʪʘʨץʘʣʛʘʥ ʩʫʨ ץ˄ʥסʠʨ (ʂʋ); V ʥʫץʪʘ - ɾʘʨץ˄ʨסʦʥ 
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ʪʫʤʘʥʠ ʂʘʢʘʡʜʠ ʥʝʬʪʴ ʢʦʥʠ ʘʪʨʦʬʠʜʘ ʪʘʨץʘʣʛʘʥ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʘץʠʨʣʠ 

(ʂʂʜ); VI ʥʫץʪʘ - ɾʘʨץ˄ʨסʦʥ ʪʫʤʘʥʠ ʍʦʚʜʘʢ ʥʝʬʪʴ ʘʪʨʦʬʠʜʘ ʪʘʨץʘʣʛʘʥ 

  .ʣʘʨ (ʂʍ) ʪʘʥʣʘʥʛʘʥץʫʤʣʠ ʯ˄ʣ ʪʫʧʨʦץ

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʏ˄ʣ ʤʠʥʪʘץʘʩʠ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ 

ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ ״ʘʤʜʘ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠè ʜʝʙ 

ʥʦʤʣʘʥʛʘʥ ʫʯʠʥʯʠ ʙʦʙʠʜʘ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ, ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ 

ʠʬʣʦʩʣʘʥʠʰ ʤʘʥʙʘʣʘʨʠ ʚʘ ʬʘʦʣʣʘʰʪʠʨʫʚʯʠ ʦʤʠʣʣʘʨʠ, ʤʦʨʬʦʣʦʛʠʢ 

ʙʝʣʛʠʣʘʨʠ, ʬʠʟʠʢʘʚʠʡ, ʘʛʨʦʢʠʤʸʚʠʡ, ʢʠʤʸʚʠʡ, ʙʠʦʣʦʛʠʢ ʭʦʩʩʘʣʘʨʠʥʠʥʛ ʥʝʬʪʴ 

 ʦʪʣʘʨʜʘץʠץʩʫʣʦʪʣʘʨʠ ʪʘʲʩʠʨʠʜʘ ˄ʟʛʘʨʠʰʠ ʙʘʸʥ ʵʪʠʣʛʘʥ. ʊʘʜ״ʘʤʜʘ ʥʝʬʪʴ ʤʘ״

ʢ˄ʨʩʘʪʠʙ ˄ʪʠʣʛʘʥ ʚʠʣʦʷʪʣʘʨ ʯ˄ʣ ʤʠʥʪʘץʘʩʠʜʘ ʞʦʡʣʘʰʛʘʥ 5 ʪʘ ʥʝʬʪʴ ʢʦʥʠ ʚʘ 

1 ʪʘ ʥʝʬʪʴ-ʛʘʟ ʩʘʥʦʘʪʠ ʬʘʦʣʠʷʪʠʜʘ ʪʫʧʨʦץ ץʦʧʣʘʤʠʥʠʥʛ ʤʘʩʦʬʘʣʘʨ ״ʘʤʜʘ 

ʪʫʧʨʦץ ץʘʪʣʘʤʣʘʨʠ ʙ˄ʡʠʯʘ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠ ʪʘʜץʠץ ʵʪʠʣʜʠ. ɹʫʥʜʘ ʥʝʬʪʴ 

ʢʦʥʣʘʨʠ ʚʘ ʥʝʬʪʴ-ʛʘʟ ʩʘʥʦʘʪʠ ʘʪʨʦʬʠʜʘ ʠʢʢʠ ״ʠʣ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠ 

ʘʥʠץʣʘʥʜʠ (1-ʨʘʩʤ).  

ʅʘʪʠʞʘʣʘʨʛʘ ʢ˄ʨʘ, ʤʘʥʙʘʣʘʨ ʙ˄ʡʠʯʘ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʠʬʣʦʩʣʘʥʠʰ 

ʜʘʨʘʞʘʩʠ ʬʦʥʛʘ ʥʠʩʙʘʪʘʥ ʂ˄ʢʜʫʤʘʣʦץ ʥʝʬʪʴ ʢʦʥʠ ʘʪʨʦʬʠʜʘʛʠ ʩʫʨ ץ˄ʥסʠʨ 

ʪʫʧʨʦץʣʘʨʜʘ 10,3; ʐʠʤʦʣʠʡ ʆץʥʘʟʘʨ ʥʝʬʪʴ ʢʦʥʠ ʘʪʨʦʬʠʜʘʛʠ ʩʫסʦʨʠʣʘʜʠʛʘʥ 

˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨʜʘ 6,4; ʋʯץʠʟʠʣ ʥʝʬʪʴ ʢʦʥʠ ʘʪʨʦʬʠʜʘʛʠ 

ʩʫסʦʨʠʣʘʜʠʛʘʥ ʩʫʨ ץ˄ʥסʠʨ ʪʫʧʨʦץʣʘʨʜʘ 11,2; çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè ʋʐʂ 

ʘʪʨʦʬʠʜʘʛʠ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ ʪʫʧʨʦץʣʘʨʜʘ 2,80; ʂʘʢʘʡʜʠ ʥʝʬʪʴ ʢʦʥʠ 

ʘʪʨʦʬʠʜʘʛʠ ʪʘץʠʨʣʠ ʪʫʧʨʦץʣʘʨʜʘ 2,4; ʍʦʚʜʘʢ ʥʝʬʪʴ ʢʦʥʠ ʘʪʨʦʬʠʜʘʛʠ ץʫʤʣʠ 

ʯ˄ʣ ʪʫʧʨʦץʣʘʨʜʘ 82,7 ʛ/ʢʛ ʤʠץʜʦʨʜʘ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. 

ʄʘʥʙʘʣʘʨ ʘʪʨʦʬʠʜʘ ʪʘʨץʘʣʛʘʥ ʪʫʧʨʦץʣʘʨ ʤʫ״ʦʬʘʟʘ ʤʠʥʪʘץʘʩʠ (0,5-0,75 

ʢʤ), I ʤʠʥʪʘץʘ (0,75-1,5 ʢʤ), II ʤʠʥʪʘץʘ (2-8 ʢʤ), III ʤʠʥʪʘץʘ (4-15 ʢʤ), IV 

ʤʠʥʪʘץʘ (8-20 ʢʤ), ʬʦʥ ʤʠʥʪʘץʘʩʠ (20-50 ʢʤ) ʙ˄ʡʠʯʘ ʪʘʜץʠץ ʵʪʠʣʛʘʥʜʘ 

ʂ˄ʢʜʫʤʘʣʦץ ʚʘ ʐʠʤʦʣʠʡ ʆץʥʘʟʘʨ ʥʝʬʪʴ ʢʦʥʣʘʨʠ ʘʪʨʦʬʠʜʘʛʠ ʩʫʨ ץ˄ʥסʠʨ 

 ,ʘʣʘʨʜʘץʘʪ I ʚʘ II ʤʠʥʪʘץʣʘʨ ʬʘץʠ-ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦסʘʤʜʘ ʩʫ״

çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè ʋʐʂ ʘʪʨʦʬʠʜʘʛʠ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ ʪʫʧʨʦץʣʘʨ II ʚʘ III 

ʤʠʥʪʘץʘʣʘʨʜʘ, ʂʘʢʘʡʜʠ ʥʝʬʪʴ ʢʦʥʠ ʘʪʨʦʬʠʜʘʛʠ ʪʘץʠʨʣʠ ʪʫʧʨʦץʣʘʨ ʬʘץʘʪ I 

ʤʠʥʪʘץʘʜʘ, ʍʦʚʜʘʢ ʥʝʬʪʴ ʢʦʥʠ ʘʪʨʦʬʠʜʘʛʠ ץʫʤʣʠ ʯ˄ʣ ʪʫʧʨʦץʣʘʨ I, II, III 

ʤʠʥʪʘץʘʣʘʨʜʘ ʠʬʣʦʩʣʘʥʛʘʥ ʙ˄ʣʠʙ, ʙʘʨʯʘ ʪʫʧʨʦץʣʘʨʥʠʥʛ 0-5 ʩʤ ץʘʪʣʘʤʠʜʘ 

ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʠʥʠʥʛ ʢʦʥʮʝʥʪʨʘʮʠʷʩʠ 5-20 ʩʤ ץʘʪʣʘʤʛʘ ʥʠʩʙʘʪʘʥ 

ʶץʦʨʠ ʢ˄ʨʩʘʪʢʠʯʛʘ ʵʛʘ. 

ʏ˄ʣ ʤʠʥʪʘץʘʩʠʜʘ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ 

ʠʬʣʦʩʣʦʚʯʠ ʘʩʦʩʠʡ ʤʘʥʙʘʣʘʨʠ ʥʝʬʪʴ ʢʦʥʣʘʨʠ ״ʘʤʜʘ ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠ 

ʵʢʘʥʣʠʛʠ ʘʩʦʩʣʘʥʜʠ. ʅʝʬʪʴ ʢʦʥʣʘʨʠ ʙ˄ʡʠʯʘ ʪʫʧʨʦץ ץʦʧʣʘʤʠʥʠʥʛ 

ʠʬʣʦʩʣʘʥʠʰʠ ʢʦʥʜʘʥ ʫʟʦץʣʘʰʛʘʥ ʩʘʨʠ ʪʠʟʠʤʣʠ ʢʘʤʘʡʠʙ ʙʦʨʛʘʥ, ʷʲʥʠ ʙʠʨ 

ʪʝʢʠʩ ʢʘʤʘʡʠʙ ʙʦʨʫʚʯʠ ״ʦʣʘʪʛʘ ʵʛʘ, ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠʜʘ ʵʩʘ ˄ʟʠʛʘ ʷץʠʥ 

 ʣʘʰʛʘʥ ʩʘʨʠ ʦʨʪʛʘʥ, ʩ˄ʥʛʨʘ ʷʥʘ ʢʘʤʘʡʠʙ ʦʨʪʠʙ-ʢʘʤʘʶʚʯʠץʫʜʫʜʜʘ ʢʘʤ, ʫʟʦ״

ʪʘʨʟʠʛʘ ʵʛʘ ʙ˄ʣʛʘʥ (2-ʨʘʩʤ).  

ʐʫʥʠʥʛʜʝʢ, ʯ˄ʣ ʤʠʥʪʘץʘʩʠʜʘ ʫʰʙʫ ʤʘʥʙʘʣʘʨ ʙ˄ʡʠʯʘ ʠʬʣʦʩʣʘʥʠʰʥʠʥʛ 

ʢʝʥʛʘʡʠʰʠʛʘ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ʦʤʠʣʣʘʨ ʘʥʠץʣʘʥʜʠ, ʙʫʥʛʘ ʢ˄ʨʘ ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠ 

ʞʦʡʣʘʰʛʘʥ ״ʫʜʫʜ ״ʘʨʦʨʘʪʠʥʠʥʛ ʶץʦʨʠ ʙ˄ʣʠʰʠ, ʰʘʤʦʣ ʪʝʟʣʠʛʠ, ʥʝʬʪʴ ʢʦʥʠ 

ʙ˄ʡʠʯʘ ʪʝʭʥʠʢ ʥʦʩʦʟʣʠʢ ʚʘ ʭʘʣʦʢʘʪʣʠ ״ʦʣʘʪʣʘʨ ʘʩʦʩʠʡ ʦʤʠʣ ״ʠʩʦʙʣʘʥʘʜʠ. 
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1ïʨʘʩʤ. ʏ˄ʣ ʤʠʥʪʘץʘʩʠ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠ (0-5 ʩʤ, 5-20 ʩʤ, ʛ/ʢʛ)
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2ïʨʘʩʤ. ʏ˄ʣ ״ʫʜʫʜʠ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʠʬʣʦʩʣʘʥʠʰ ʤʠʥʪʘץʘʣʘʨʠ ʚʘ ʛʝʥʝʪʠʢ ץʘʪʣʘʤʣʘʨʠ ʙ˄ʡʠʯʘ ʠʬʣʦʩʣʘʥʠʰ ʬʘʨץʣʘʨʠ 
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 ʘʨʦʨʘʪʥʠʥʛ ʦʨʪʠʙ ʙʦʨʠʰʠ ʙʠʣʘʥ ʥʝʬʪʴ-ʛʘʟ ʩʘʥʦʘʪʠ ʪʠʟʠʤʠʜʘʥ׳

ʠʬʣʦʩʣʦʚʯʠ ʤʦʜʜʘʣʘʨʥʠʥʛ ʘʞʨʘʙ ʯʠץʠʰ ʤʠץʜʦʨʠ ʦʨʪʠʙ ʙʦʨʛʘʥ, ʰʫ ʥʫץʪʘʠ 

ʥʘʟʘʨʜʘʥ ʡʠʣ ʬʘʩʣʣʘʨʠ ץʫʡʠʜʘʛʠ 3 ʛʫʨʫ״ʛʘ ʘʞʨʘʪʠʣʜʠ: 

¶ ʤʠʥʠʤʘʣ ʠʬʣʦʩʣʘʥʠʰ ʦʡʣʘʨʠ - ʷʥʚʘʨ, ʬʝʚʨʘʣ, ʥʦʷʙʨ, ʜʝʢʘʙʨ; 

¶ ˄ʨʪʘʯʘ ʠʬʣʦʩʣʘʥʠʰ ʦʡʣʘʨʠ - ʤʘʨʪ, ʩʝʥʪʷʙʨ, ʦʢʪʷʙʨ; 

¶ ʤʘʢʩʠʤʘʣ ʠʬʣʦʩʣʘʥʠʰ ʦʡʣʘʨʠ - ʘʧʨʝʣ, ʤʘʡ, ʠʶʥ, ʠʶʣ, ʘʚʛʫʩʪ.  

ʐʘʤʦʣ ʪʝʟʣʠʛʠʥʠʥʛ ʶץʦʨʠ ʙ˄ʣʠʰʠ ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠʜʘʥ ʯʠץʘʸʪʛʘʥ 

ʠʬʣʦʩʣʦʚʯʠ ʤʦʜʜʘʣʘʨʥʠʥʛ ʨʘʜʠʫʩ ʙ˄ʡʠʯʘ ʢʝʥʛ ʸʡʠʣʠʰʠʛʘ ʪʘʲʩʠʨ ʵʪʛʘʥ. 

ʐʘʤʦʣ ʪʝʟʣʠʛʠ ʦʨʪʠʰʠ ʙʠʣʘʥ ʯʠץʘʸʪʛʘʥ ʤʦʜʜʘʣʘʨ ʤʠץʜʦʨʠ ʶץʦʨʠʜʘ ʨʘʩʤʜʘ 

ʢ˄ʨʩʘʪʠʣʛʘʥ ʢʦʵʬʬʠʮʠʝʥʪʛʘ ʤʫʚʦʬʠץ ʦʨʪʠʙ ʙʦʨʛʘʥ. ɸʡʥʘʥ 

çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè ʋʐʂ ʘʪʨʦʬʠʜʘʛʠ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ ʪʫʧʨʦץʣʘʨʜʘ ʪʘʙʠʠʡ 

 ʘʨ ʡʠʣʠ״ ʜʦʨʠץʦʣʜʘ ʫʯʨʘʡʜʠʛʘʥ ʥʝʬʪʴ ʧʘʨʯʘʣʦʚʯʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ʤʠ״

ʪʫʰʘʸʪʛʘʥ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠʥʠ (ʫʛʣʝʚʦʜʦʨʦʜʣʘʨ, ʙʝʥʟʘʧʠʨʝʥ ʚʘ ʙʦʰץʘʣʘʨ) 

ʧʘʨʯʘʣʘʰ ʫʯʫʥ ʝʪʘʨʣʠ ʵʤʘʩ. 

ʅʝʬʪʴ ʢʦʥʣʘʨʠ ʚʘ çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè ʋʐʂ ʬʘʦʣʠʷʪʠʜʘ ʙʠʨ-ʙʠʨʠʜʘʥ 

ʬʘʨץ ץʠʣʫʚʯʠ ʫʛʣʝʚʦʜʦʨʦʜʣʠ, ʦʣʪʠʥʛʫʛʫʨʪʣʠ ʚʘ ʙʦʰץʘ ʤʦʜʜʘʣʘʨ ʪʫʧʨʦץ 

 ʭʦʩʩʘʣʘʨʠʛʘ ʩʘʣʙʠʡ ʪʘʲʩʠʨʠʥʠ ץʦʧʣʘʤʠʛʘ ʪʫʰʠʙ, ʡʠʣʣʘʨ ʜʘʚʦʤʠʜʘ ʪʫʧʨʦץ

˄ʪʢʘʟʠʰʠ ʘʥʠץʣʘʥʜʠ. 

ʊʫʧʨʦץʣʘʨ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ 

ʥʘʪʠʞʘʩʠʜʘ ʦסʠʨ ʤʝʪʘʣʣʘʨ ʙʠʣʘʥ ״ʘʤ ʠʬʣʦʩʣʘʥʛʘʥ (3-ʨʘʩʤ).  

 
3ïʨʘʩʤ. ʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʪʘʲʩʠʨʠʜʘ ʦסʠʨ 

ʤʝʪʘʣʣʘʨ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠ 

ʅʘʪʠʞʘʣʘʨʛʘ ʢ˄ʨʘ, ʩʫʨ ץ˄ʥסʠʨ ʪʫʧʨʦץʣʘʨʜʘ As 2,94; Cd 3,2; Cu 1,14 

ʤʘʨʪʘ ʦʨʪʛʘʥ, Co, Cr, Pb, Sb, V ʈʕʏʋʜʘʥ ʦʨʪʤʘʛʘʥ, ʩʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠ-

ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨʜʘ As 1,59; Cd 3,4; Cu 1,04; Sb 2,75 ʤʘʨʪʘ ʦʨʪʛʘʥ, Co, Cr, 

Ni, Pb, V, Zn ʦʨʪʤʘʛʘʥ, ʩʫסʦʨʠʣʘʜʠʛʘʥ ʩʫʨ ץ˄ʥסʠʨ ʪʫʧʨʦץʣʘʨʜʘ As 6,26; Cd 

9,0; Cu 1,09; Sb 1,57 ʤʘʨʪʘ ʦʨʪʛʘʥ, Co, Cr, Ni, Pb, V, Zn ʦʨʪʤʘʛʘʥ, 

ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ ʪʫʧʨʦץʜʘ Cr 1,3 Pb 1,66; Ni 1,12 ʤʘʨʪʘ ʦʨʪʛʘʥ, 

As, Co, Cd, Cu, Sb, V, Zn ʦʨʪʤʘʛʘʥ. ʊʘץʠʨʣʠ ʪʫʧʨʦץʣʘʨʜʘ As 8,24; Cd 7,4; Cu 

1,28; Sb 1,90 ʤʘʨʪʘ ʦʨʪʛʘʥ, Co, Cr, Ni, Pb, V, Zn ʦʨʪʤʘʛʘʥ, ץʫʤʣʠ ʯ˄ʣ 

ʪʫʧʨʦץʣʘʨʜʘ As 8,6; Cd 9,8; Ni 1,51; Cu 4,30; Sb 2,38; V 1,06 ʤʘʨʪʘ ʦʨʪʛʘʥ, Co, 

Cr, Pb, Zn ʦʨʪʤʘʛʘʥ. ʅʝʬʪʴ ʢʦʥʠ ʚʘ ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠ ʤʘʥʙʘʣʘʨʠ ʙ˄ʡʠʯʘ ״ʘʤ 
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ʪʫʧʨʦץʣʘʨʥʠʥʛ ʦסʠʨ ʤʝʪʘʣʣʘʨ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠʜʘ ʪʠʟʠʤʣʠ ʬʘʨץ ʤʘʚʞʫʜ 

(4-ʨʘʩʤ). 

 
4ïʨʘʩʤ. ʍʦʚʜʘʢ ʥʝʬʪʴ ʢʦʥʠ (ʯʘʧʜʘ) ʚʘ çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè ʋʐʂ (˄ʥʛʜʘ) 

ʘʪʨʦʬʠʜʘ ʪʘʨץʘʣʛʘʥ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʦסʠʨ ʤʝʪʘʣʣʘʨ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ 

ʀʢʢʠ ʭʠʣ ʠʬʣʦʩʣʦʚʯʠ ʤʘʥʙʘʣʘʨ ʘʪʨʦʬʠʜʘ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʦסʠʨ ʤʝʪʘʣʣʘʨ 

ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ ʶץʦʨʠʜʘ ץʘʡʜ ʵʪʠʣʛʘʥ ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠʛʘ ʤʦʥʘʥʜ, 

ʷʲʥʠ ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʩʠʛʘ ʙʦסʣʠ״ ץʦʣʜʘ ʦסʠʨ ʤʝʪʘʣʣʘʨ ʶץʦʨʠ ʙ˄ʣʠʙ, 

ʫʟʦץʣʘʰʛʘʥ ʩʘʨʠ ʙʠʨ ʪʝʢʠʩ ʢʘʤʘʡʠʙ ʙʦʨʛʘʥ, ʩʘʥʦʘʪ ʘʪʨʦʬʠʜʘ ʵʩʘ ʤʘʥʙʘʛʘ 

ʷץʠʥ ʞʦʡʜʘ ʢʘʤ, ʫʟʦץʣʘʰʛʘʥ ʩʘʨʠ ʦʨʪʛʘʥ, ʩ˄ʥʛʨʘ ʢʘʤʘʡʠʙ ʙʦʨʛʘʥ. ʅʝʬʪʴ 

ʢʦʥʣʘʨʠ ʘʪʨʦʬʠʜʘ ʘʩʦʩʘʥ As, Cd, Ni, Cu, Sb, V, çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè ʋʐʂ 

ʘʪʨʦʬʠʜʘ ʵʩʘ Cr, Pb, Ni ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ. ʐʫʥʠʥʛʜʝʢ, ʥʝʬʪʴ ʢʦʥʠ 

ʘʪʨʦʬʠʜʘ ʦסʠʨ ʤʝʪʘʣʣʘʨ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠʛʘ ʥʠʩʙʘʪʘʥ 

 .ʠʩʦʙʣʘʥʘʜʠ״ ʦʨʠץʘʤ ʶ״ ʘʚʬʣʠ ʙ˄ʣʠʙ, ʠʬʣʦʩʣʘʥʠʰ ʢʦʥʮʝʥʪʨʘʮʠʷʩʠ״

ʅʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ʥʘʪʠʞʘʩʠʜʘ ʪʫʧʨʦץ 

ʫʥʫʤʜʦʨʣʠʛʠ ʫʯʫʥ ʘ״ʘʤʠʷʪʣʠ ʙ˄ʣʛʘʥ 0,25; 0,5; 1; 2; 3; 5; 7; 10 ʤʤ 

ʘʛʨʝʛʘʪʣʘʨʥʠʥʛ ˄ʟʘʨʦ ʤʠץʜʦʨʠ ʢʝʩʢʠʥ ˄ʟʛʘʨʠʰʛʘ ʫʯʨʘʛʘʥ. ʉʫסʦʨʠʣʘʜʠʛʘʥ 

˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨ ʤʠʩʦʣʠʜʘ ˄ʟʛʘʨʠʰʣʘʨ ʪʘ״ʣʠʣʠ 5-ʨʘʩʤʜʘ 

ʢʝʣʪʠʨʠʣʛʘʥ. 

 
5ïʨʘʩʤ. ʊʫʧʨʦץ ʘʛʨʝʛʘʪʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠʛʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠʥʠʥʛ 

ʪʘʲʩʠʨʠ, % 

ʅʘʪʠʞʘʣʘʨʛʘ ʢ˄ʨʘ ʬʦʥʛʘ (5,07%) ʥʠʩʙʘʪʘʥ 0,25 ʤʤ ʘʛʨʝʛʘʪʣʘʨ ʥʝʬʪʴ, 

ʙʝʥʟʠʥ ʚʘ ʢʝʨʦʩʠʥʥʠʥʛ 5% ʠʬʣʦʩʣʘʥʠʰ ʪʘʲʩʠʨʠʜʘ ˄ʟʛʘʨʤʘʛʘʥ, 15% 
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ʠʬʣʦʩʣʘʥʠʰʜʘ ʵʩʘ ʥʝʬʪʴ ʪʘʲʩʠʨʠʜʘ 0,01% ʛʘʯʘ, ʤʦʪʦʨ ʤʦʡʠ ʪʘʲʩʠʨʠʜʘ 

0,035% ʛʘʯʘ, ʢʝʨʦʩʠʥʜʘ 0,094% ʛʘʯʘ ʢʘʤʘʡʛʘʥ, ʙʝʥʟʠʥ ʵʩʘ ʪʘʲʩʠʨ ץʠʣʤʘʛʘʥ. 

0,5 ʤʤ ʘʛʨʝʛʘʪʣʘʨʠ ʬʦʥʜʘ 15,37% ʙ˄ʣʠʙ, ʥʝʬʪʴ ʪʘʲʩʠʨʠʜʘ 5,05% ʛʘʯʘ, ʤʦʪʦʨ 

ʤʦʡʠ ʪʘʲʩʠʨʠʜʘ 3,03% ʛʘʯʘ, ʢʝʨʦʩʠʥ ʪʘʲʩʠʨʠʜʘ 1,02% ʛʘʯʘ ʢʘʤʘʡʛʘʥ. ʄʠץʜʦʨ 

ʞʠ״ʘʪʜʘʥ ʢʝʩʢʠʥ ʢʘʤʘʡʛʘʥ 0,25 ʚʘ 0,5 ʤʤ ʘʛʨʝʛʘʪʣʘʨʠ ״ʠʩʦʙʠʛʘ 1-3 ʤʤ 

ʘʛʨʝʛʘʪʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ʢʝʩʢʠʥ ʦʨʪʛʘʥ, ʞʫʤʣʘʜʘʥ 1 ʤʤ ʘʛʨʝʛʘʪʣʘʨ ʬʦʥʜʘ 

19,14% ʙ˄ʣʠʙ, ʤʦʪʦʨ ʤʦʡʠ ʪʘʲʩʠʨʠʜʘ 34,15% ʛʘ, ʢʝʨʦʩʠʥ ʪʘʲʩʠʨʠʜʘ 33,56% 

ʛʘ ʦʨʪʛʘʥ, 2 ʤʤ ʘʛʨʝʛʘʪʣʘʨ ʬʦʥʜʘ 11,52% ʙ˄ʣʠʙ, ʥʝʬʪʴ ʪʘʲʩʠʨʠʜʘ 17,36% ʛʘ, 

ʤʦʪʦʨ ʤʦʡʠʜʘ 20,44% ʛʘ ʪʝʥʛ ʙ˄ʣʛʘʥ. ɹʝʥʟʠʥʥʠʥʛ ʪʘʲʩʠʨʠ ʙʘʨʯʘ ʘʛʨʝʛʘʪʣʘʨʜʘ 

ʧʘʩʪ ʢ˄ʨʩʘʪʢʠʯʛʘ ʪʝʥʛ. ʊʫʧʨʦץʜʘʛʠ ʘʛʨʝʛʘʪʣʘʨʥʠʥʛ ʡʠʨʠʢʣʘʰʫʚʠ 

ʙʝʥʟʠʥ­ʢʝʨʦʩʠʥ­ʤʦʪʦʨ ʤʦʡʠ­ʥʝʬʪʴ ʢʝʪʤʘ-ʢʝʪʣʠʛʠʜʘ ʦʨʪʠʙ ʙʦʨʠʰ 

ʪʘʨʪʠʙʠʜʘ ʞʦʡʣʘʰʪʠʨʠʣʜʠ. ɹʫ ״ʘʨ ʪʦʤʦʥʣʘʤʘ ʤʫʨʘʢʢʘʙ ʘʛʨʦʬʠʟʠʢʘʚʠʡ 

ʜʝʛʨʘʜʘʮʠʷ ʞʘʨʘʸʥʠʥʠ ʶʟʘʛʘ ʢʝʣʪʠʨʘʜʠ.  

ʊʘʜץʠץ ʵʪʠʣʛʘʥ ʪʫʧʨʦץʣʘʨ ʪʘ״ʣʠʣʠʛʘ ʢ˄ʨʘ, ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ 

ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ʥʝʬʪʴ ʩʫʚʠ ʙʠʣʘʥ ʯʠץʫʚʯʠ ʪʫʟʣʘʨ ʪʘʲʩʠʨʠʜʘ 

ʘʡʨʠʤ ʪʫʧʨʦץʣʘʨ ʪʝʭʥʦʛʝʥ ʰ˄ʨʣʘʥʛʘʥ (6-ʨʘʩʤ).  
 

 
6ïʨʘʩʤ. ʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ ʪʘʲʩʠʨʠʜʘ ʰ˄ʨʣʘʥʠʰʥʠʥʛ 

ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ 

ʊʫʧʨʦץʣʘʨʥʠʥʛ ʪʝʭʥʦʛʝʥ ʰ˄ʨʣʘʥʠʰʠ ʥʝʬʪʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠʛʘ 

ʙʦסʣʠ״ ץʦʣʜʘ ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ, ʞʫʤʣʘʜʘʥ ʂʂ ʢʝʩʤʘʩʠʛʘ ʪʝʛʠʰʣʠ ʩʫʨ ץ˄ʥסʠʨ 

ʪʫʧʨʦץʣʘʨ ʬʦʥʜʘ ʰ˄ʨʣʘʥʤʘʛʘʥ, ʥʝʬʪʴ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ʪʘʲʩʠʨʠʜʘ ˄ʨʪʘʯʘ 

ʰ˄ʨʣʘʥʠʰ (ʭʣʦʨ-ʩʫʣʴʬʘʪʣʠ) ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ, ʂʐʆ ʢʝʩʤʘʩʠʛʘ ʪʝʛʠʰʣʠ 

ʩʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨ ʬʦʥʜʘ ˄ʨʪʘʯʘ ʰ˄ʨʣʘʥʛʘʥ 

(ʩʫʣʴʬʘʪ-ʭʣʦʨʠʜʣʠ), ʠʬʣʦʩʣʘʥʠʰ ʪʘʲʩʠʨʠʜʘ ʵʩʘ ˄ʟʛʘʨʤʘʛʘʥ, ʂʄ ʢʝʩʤʘʩʠʛʘ 

ʪʝʛʠʰʣʠ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ ʪʫʧʨʦץʣʘʨ ʬʦʥʜʘ ʰ˄ʨʣʘʥʤʘʛʘʥ, 

ʠʬʣʦʩʣʘʥʠʰ ʪʘʲʩʠʨʠʜʘ ״ʘʤ ˄ʟʛʘʨʤʘʛʘʥ, ʂʋ ʢʝʩʤʘʩʠʛʘ ʪʝʛʠʰʣʠ 

ʩʫסʦʨʠʣʘʜʠʛʘʥ ʩʫʨ ץ˄ʥסʠʨ ʪʫʧʨʦץʣʘʨʜʘ ʬʦʥʜʘ ʰ˄ʨʣʘʥʤʘʛʘʥ, ʠʬʣʦʩʣʘʥʠʰ 

ʪʘʲʩʠʨʠʜʘ ˄ʨʪʘʯʘ ʰ˄ʨʣʘʥʠʰ (ʭʣʦʨ-ʩʫʣʴʬʘʪʣʠ) ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ, ʂʂʜ 

ʢʝʩʤʘʩʠʛʘ ʪʝʛʠʰʣʠ ʪʘץʠʨʣʠ ʪʫʧʨʦץʣʘʨ ʬʦʥʜʘ ʰ˄ʨʣʘʥʤʘʛʘʥ, ʠʬʣʦʩʣʘʥʠʰ 

ʪʘʲʩʠʨʠʜʘ ״ʘʤ ˄ʟʛʘʨʤʘʛʘʥ, ʂʍ ʢʝʩʤʘʩʠʛʘ ʪʝʛʠʰʣʠ ץʫʤʣʠ ʯ˄ʣ ʪʫʧʨʦץʣʘʨʜʘ 

ʬʦʥʜʘ ˄ʨʪʘʯʘ ʰ˄ʨʣʘʥʛʘʥ (ʭʣʦʨ-ʩʫʣʴʬʘʪʣʠ), ʠʬʣʦʩʣʘʥʠʰ ʪʘʲʩʠʨʠʜʘ 
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˄ʟʛʘʨʤʘʛʘʥ. ɹʫʥʜʘʥ ʢ˄ʨʠʥʘʜʠʢʠ, ʥʝʬʪʴ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ʪʘʲʩʠʨʠʜʘ 

ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ ʪʝʭʥʦʛʝʥ ʰ˄ʨʣʘʥʠʰ ʬʘץʘʪ ʂʂ ʚʘ ʂʋ ʢʝʩʤʘʣʘʨʠʛʘ ʪʝʛʠʰʣʠ 

ʪʫʧʨʦץʣʘʨʜʘ ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ, ץʦʣʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ ʰ˄ʨʣʘʥʠʰ ʚʫʞʫʜʛʘ 

ʢʝʣʤʘʛʘʥ. ɹʫ ʥʝʬʪʴ ʢʦʥʣʘʨʠʜʘʥ ʥʝʬʪʴ ʙʠʣʘʥ ʙʠʨʛʘ ʯʠץʫʚʯʠ ʭʣʦʨʠʜʣʠ ʚʘ 

ʩʫʣʴʬʘʪʣʠ ʪʫʟʣʘʨʥʠʥʛ ʤʠץʜʦʨʠ ʙʠʣʘʥ ʙʦסʣʠץʣʠʛʠ ʘʩʦʩʣʘʥʜʠ. 

ʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ 

ʥʘʪʠʞʘʩʠʜʘ ʫʛʣʝʨʦʜ ʤʠץʜʦʨʠ ʢʝʩʢʠʥ ʦʨʪʛʘʥ. ʊʘʜץʠץ ʵʪʠʣʛʘʥ ʙʘʨʯʘ 

ʪʫʧʨʦץʣʘʨʜʘ ʠʬʣʦʩʣʘʥʠʰ ʫʛʣʝʨʦʜ ʤʠץʜʦʨʠʥʠʥʛ ʦʨʪʠʰʠʛʘ ʪʘʲʩʠʨ ץʠʣʛʘʥ, 

ʙʠʨʦץ ʫʛʣʝʨʦʜʥʠʥʛ ץʠʩץʘ ʚʘץʪʜʘ ʢʝʩʢʠʥ ʦʨʪʠʰʠ ʛʫʤʫʩ ʤʠץʜʦʨʠʥʠʥʛ 

ʦʨʪʠʰʠʛʘ ʪʘʲʩʠʨ ץʠʣʤʘʛʘʥ, ʯʫʥʢʠ ץʠʩץʘ ʤʫʜʜʘʪʜʘ ʤʠץʜʦʨʠ ʦʨʪʘʸʪʛʘʥ ʫʛʣʝʨʦʜ 

ʘʥʪʨʦʧʦʛʝʥ ʫʛʣʝʨʦʜ (ʉʘʥʪ.) ״ʠʩʦʙʣʘʥʘʜʠ (7-ʨʘʩʤ). 

 
7ïʨʘʩʤ. ʊʫʧʨʦץʜʘʛʠ ʫʛʣʝʨʦʜ ʤʠץʜʦʨʠʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ 

ʠʬʣʦʩʣʘʥʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ˄ʟʛʘʨʠʰʠ 

ʊʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʥʠʥʛ ʢ˄ʨʩʘʪʠʰʠʯʘ, ʥʝʬʪʴ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ 

ʫʤʫʤʠʡ ʫʛʣʝʨʦʜ (ʉʫʤ.) ʤʠץʜʦʨʠʥʠʥʛ ʦʨʪʠʰʠʛʘ ʪʘʲʩʠʨ ץʠʣʛʘʥ, ʞʫʤʣʘʜʘʥ 0-35 

ʩʤ, 35-62 ʩʤ ץʘʪʣʘʤʜʘ ʤʦʩ ʨʘʚʠʰʜʘ ʂʂ-10-3 ʢʝʩʤʘʜʘ 0,22%; 0,18%; ʂʂʜ-10-3 

ʢʝʩʤʘʜʘ 0,31%; 0,14%; ʂʍ-10-3 ʢʝʩʤʘʜʘ 0,44%; 0,34%; ʂʋ-10-3 ʢʝʩʤʘʜʘ 

0,25%; 0,14%; ʂʄ-10-3 ʢʝʩʤʘʜʘ 0,32%; 0,27%; ʂʐʆ-10-3 ʢʝʩʤʘʜʘ 0,21%; 

0,14% ʛʘ ʦʨʪʛʘʥ. ɹʘʨʯʘ ʢʝʩʤʘʣʘʨʥʠʥʛ 62-85 ʩʤ ʚʘ ʫʥʜʘʥ ʧʘʩʪʢʠ ץʘʪʣʘʤʠʜʘ 

ʫʛʣʝʨʦʜʥʠʥʛ ʦʨʪʠʰʠ ʢʫʟʘʪʠʣʤʘʜʠ. ʃʘʙʦʨʘʪʦʨʠʷ ʰʘʨʦʠʪʠʜʘ ״ʘʤ ʥʝʬʪʴ ʚʘ 

ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠʥʠʥʛ (ʙʝʥʟʠʥ, ʢʝʨʦʩʠʥ, ʤʦʪʦʨ ʤʦʡʠ) 0,5-35% 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ 30 ʩʫʪʢʘ ʜʘʚʦʤʠʜʘ ʫʛʣʝʨʦʜʥʠʥʛ ʦʨʪʠʰʠ ʘʥʠץʣʘʥʛʘʥʜʘ, 

ʫʰʙʫ ״ʦʣʘʪ ʠʩʙʦʪʣʘʥʜʠ. ʋʛʣʝʨʦʜʥʠʥʛ ʬʘץʘʪʛʠʥʘ ʪʫʧʨʦץ ʢʝʩʤʘʩʠʥʠʥʛ ʶץʦʨʠ 

 ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ʘʡʥʘʥ״ʘʪʣʘʤʠʜʘ ʦʨʪʠʰʠ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘץ

ʶץʦʨʠ ץʘʪʣʘʤʣʘʨʜʘ ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ ʙʠʣʘʥ ʠʟʦ״ʣʘʥʘʜʠ. ʀʬʣʦʩʣʘʥʠʰ 

ʪʘʲʩʠʨʠʜʘ ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ ʉʘʥʪ.ʛʫʤʫʩ ʙʠʣʘʥ ʢʦʨʨʝʣʷʮʠʦʥ ʙʦסʣʠץʣʠʛʠ r=-0,92 

ʛʘ ʪʝʥʛ, ʜʝʤʘʢ ʪʫʧʨʦץʜʘ ʠʬʣʦʩʣʘʥʠʰ ʪʘʲʩʠʨʠʜʘ ʉʘʥʪ.״ʠʩʦʙʠʛʘ ʉʫʤ. 
ʤʠץʜʦʨʠʥʠʥʛ ʦʨʪʠʰʠ ʛʫʤʫʩʥʠʥʛ ʦʨʪʠʰʠʛʘ ʦʣʠʙ ʢʝʣʤʘʡʜʠ ʚʘ ʙʫ ʪʫʧʨʦץ ʫʯʫʥ 

ʘ״ʘʤʠʷʪʩʠʟ ״ʠʩʦʙʣʘʥʘʜʠ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʅʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ 

ʪʫʧʨʦץʣʘʨʥʠʥʛ ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠè ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʪ˄ʨʪʠʥʯʠ ʙʦʙʠʜʘ ʪʫʧʨʦץ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨʠʥʠʥʛ ʠʬʣʦʩʣʘʥʠʰ ʪʘʲʩʠʨʠʜʘ ˄ʟʛʘʨʠʰʠ, ʥʝʬʪʴ 
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ʧʘʨʯʘʣʦʚʯʠ ʙʘʢʪʝʨʠʷ ʰʪʘʤʤʣʘʨʠʥʠʥʛ ʭʫʩʫʩʠʷʪʣʘʨʠ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʞʘʨʘʸʥʠ, 

ʫʥʛʘ ʩʪʠʤʫʣʷʪʠʚ ʪʘʲʩʠʨ ʵʪʫʚʯʠ ˄ʩʠʤʣʠʢʣʘʨ, ʬʘʦʣʣʘʰʪʠʨʠʰ ʦʤʠʣʣʘʨʠ 

ʙ˄ʡʠʯʘ ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠ ʙʘʸʥ ʵʪʠʣʛʘʥ.  

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʞʘʨʘʸʥʠ ʤʝʭʘʥʠʟʤʠʥʠ ʥʝʬʪʴ ʧʘʨʯʘʣʦʚʯʠ MFD-100 

Pseudomonas stutzeri, MFD-200Pseudomonas caryophyllis, MFD-5000 Bacillus 

subtilis ʙʘʢʪʝʨʠʷ ʰʪʘʤʤʣʘʨʠʥʠ ץ˄ʣʣʘʰ ʚʘ ʙʠʦʨʝʤʝʜʠʘʮʠʷ ʞʘʨʘʸʥʠʛʘ 

ʩʪʠʤʫʣʷʪʠʚ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ʙʝʜʘ (Medicago falcata L.), ץʘʥʜʞ˄״ʦʨʠ (Sorghum 

saccharatum), ʸʚʰʘʥ (Artemisia diffusa H.Krasch), ץʠʨץʙʫʶʨסʫʥ (Anabasis 

eriopoda (Scnrenk) Benth) ˄ʩʠʤʣʠʢʣʘʨʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. ʐʪʘʤʤʣʘʨʥʠ 

ʙʠʨʛʘʣʠʢʜʘ ץ˄ʣʣʘʰ ʘʣʦ״ʠʜʘ ץ˄ʣʣʘʰʜʘʥ ʢ˄ʨʘ ʶץʦʨʠ ʩʘʤʘʨʘ ʙʝʨʜʠ. ɾʫʤʣʘʜʘʥ 

ʥʝʬʪʥʠʥʛ 5%, 12%, 23%, 37% ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʠʜʘ ʫʣʘʨʥʠʥʛ ʤʘʢʩʠʤʘʣ 

ʤʠץʜʦʨʠ 45-ʩʫʪʢʘʜʘ MFD-100 Pseudomonas stutzeri hʪʘʤʤʠʤʦʩ ʨʘʚʠʰʜʘ 

3,7Ĭ10
7
; 4,1Ĭ10

7
; 4,5Ĭ10

7
; 4,6Ĭ10

7
; MFD-200Pseudomonas caryophyllis hʪʘʤʤʠ 

3,2Ĭ10
7
; 3,5Ĭ10

7
; 3,7Ĭ10

7
; 3,9Ĭ10

7
; MFD-5000 Bacillus subtilis ʰʪʘʤʤʠ 3,6Ĭ10

8
; 

3,7Ĭ10
8
; 3,8Ĭ10

8
; 3,9Ĭ10

8
; ʢʦʥʩʦʨʮʠʫʤ ״ʦʣʘʪʜʘ ʵʩʘ 7,2Ĭ10

9
; 7,6Ĭ10

9
; 7,8Ĭ10

9
; 

7,9Ĭ10
9 
 ʪʘʠ ʥʘʟʘʨʜʘʥ ʰʪʘʤʤʣʘʨʥʠץʣʘʥʜʠ. ʐʫ ʥʫץʫʞ/ʤʣ ʪʠʪʨʠʜʘ ʘʥʠ״

ʢʦʥʩʦʨʮʠʫʤ ʪʘʨʟʠʜʘ ץ˄ʣʣʘʰ ʪʘʚʩʠʷ ʵʪʠʣʜʠ. 

 ʣʠʤץʠ-ץʘʩʠʥʠʥʛ ʪʫʧʨʦץʘʜʘʨʸ ʚʘ ʉʫʨʭʦʥʜʘʨʸ ʚʠʣʦʷʪʣʘʨʠ ʯ˄ʣ ʤʠʥʪʘץʘʰפ 

ʰʘʨʦʠʪʠ, ʥʝʬʪʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʠʙ ʨʝʢʫʣʴʪʠʚʘʮʠʷʥʠʥʛ 

 ʫʡʠʜʘʛʠ ʠʥʜʠʚʠʜʫʘʣ ʦʤʠʣʣʘʨʠ ʘʞʨʘʪʠʣʜʠ: ʠʬʣʦʩʣʘʥʠʰ ʪʘʚʩʠʬʠץ

(ʠʬʣʦʩʣʘʥʠʰ ʤʫʜʜʘʪʠ, ʜʘʨʘʞʘʩʠ, ʪʫʨʠ), ʠץʣʠʤ ʦʤʠʣʠ (״ʘʨʦʨʘʪʥʠʥʛ 

ʶץʦʨʠʣʠʛʠ, ʸסʠʥʥʠʥʛ ʢʘʤʣʠʛʠ), ʪʫʧʨʦץʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ ʚʘ ʭʦʩʩʘʣʘʨʠ, 

ʪʫʧʨʦץʥʠʥʛ ʤʠʢʨʦʙʠʦʣʦʛʠʢ ״ʘʤʜʘ ʙʠʦʣʦʛʠʢ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ. 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠ ץʘʙʫʣ ץʠʣʠʥʛʘʥ ɼʘʚʣʘʪʣʘʨʘʨʦ ʩʪʘʥʜʘʨʪ 

(ɻʆʉʊ: 17.5.1.01.-83) ʪʘʣʘʙʠ, ״ʦʨʠʞʠʡ ʪʘʞʨʠʙʘʣʘʨ ʚʘ ʪʘʜץʠץʦʪ ״ʫʜʫʜʠʥʠʥʛ 

ʪʫʧʨʦץ-ʠץʣʠʤ ʰʘʨʦʠʪʣʘʨʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ʷʨʘʪʠʣʜʠ. ɹʠʦʣʦʛʠʢ 

ʫʩʫʣʛʘ ʘʩʦʩʣʘʥʛʘʥ ʤʘʟʢʫʨ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠ 3 ʜʘʚʨ, 3 ʙʦʩץʠʯʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʫʚʯʠ 6 ʪʫʨʜʘʛʠ 11 ʪʘ ʪʘʜʙʠʨʣʘʨ ʤʘʞʤʫʠʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʠʙ, 

ʫʥʠʥʛ ʤʫʜʜʘʪʠ ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʣʘʨʠʛʘ ʢ˄ʨʘ ʜʘʚʨʣʘʰʪʠʨʠʣʜʠ (1-ʞʘʜʚʘʣ). 
1ïʞʘʜʚʘʣ 

ʅʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʯ˄ʣ ʤʠʥʪʘץʘʩʠ ʪʫʧʨʦץʣʘʨʠ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷʩʠʥʠʥʛ ʤʠʥʠʤʫʤ ʚʘ ʤʘʢʩʠʤʫʤ ʚʘץʪ ʤʝʲʸʨʣʘʨʠ ʙ˄ʡʠʯʘ 

ʜʘʚʨʣʘʰʪʠʨʠʣʠʰʠ (ʦʡ ״ʠʩʦʙʠʜʘ) 

 

ɼʘʚʨʣʘʨ 

ʀʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʣʘʨʠ 

ʂʫʯʩʠʟ ɶʨʪʘʯʘ ʂʫʯʣʠ ɾʫʜʘ ʢʫʯʣʠ 

ʈʝʢʫʣʴʪʠʚʘʮʠʷʛʘ ʪʘʡʸʨʣʘʰ ʜʘʚʨʠ  1ï2 1ï2 1ï2 1ï2 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ (ʙʠʦʨʝʤʝʜʠʘʮʠʷ) 

ʜʘʚʨʠ  
10ï14 16ï22 24ï34 37ï46 

ʊʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ 

ʜʘʩʪʣʘʙʢʠ ʪʠʢʣʘʥʠʰ ʜʘʚʨʠ  
4ï6 8ï10 10ï12 12ï16 

ʋʤʫʤʠʡ ʜʘʚʨ  15ï22 25ï34 35ï48 50ï64 
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ʏ˄ʣ ʤʠʥʪʘץʘʩʠ ʪʫʧʨʦץʣʘʨʠʜʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷʥʠʥʛ ʙʦʨʠʰ ʜʘʚʨʠ ʪʫʨʣʠʯʘ 

ʙ˄ʣʠʙ, ʫʤʫʤʠʡ ʪʘ״ʣʠʣ ץʠʣʠʥʛʘʥʜʘ ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʣʘʨʠʛʘ ʤʫʚʦʬʠ״ ץʦʣʜʘ 

15-64 ʦʡ ʦʨʘʩʠʛʘ ʪ˄סʨʠ ʢʝʣʘʜʠ, ʙʫʥʜʘ ʵʥʛ ʢ˄ʧ ʚʘץʪ ʩʘʨʬʠ 72% ʙʠʦʨʝʤʝʜʠʘʮʠʷ 

ʜʘʚʨʠʛʘ ʪ˄סʨʠ ʢʝʣʜʠ. ʊʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʥʠʰʠʜʘʛʠ ʚʘץʪ ʩʘʨʬʠ 

ʜʘʩʪʣʘʙʢʠ ״ʦʣʘʪʠ ʫʯʫʥ ʙ˄ʣʠʙ, ʚʘץʪ ˄ʪʠʰʠ ʙʠʣʘʥ ʬʦʥ ʤʠʥʪʘץʘʩʠ 

ʪʫʧʨʦץʣʘʨʠʛʘ ʪʝʥʛʣʘʰʘʜʠ.  

ɶʨʛʘʥʠʣʛʘʥ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʪʦʟʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʪʫʨʣʠʯʘ ʢ˄ʨʩʘʪʢʠʯʛʘ 

ʪʝʥʛ ʙ˄ʣʜʠ (2-ʞʘʜʚʘʣ), ʙʫʥʜʘ ʪʦʟʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ץʫʤʣʠ ʯ˄ʣ ʪʫʧʨʦץʣʘʨʜʘ 

92,87Ñ2,4%; ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ ʪʫʧʨʦץʣʘʨʜʘ 74,19Ñ1,43%; ʩʫʨ 

 ʠ-ʘʣʣʶʚʠʘʣץʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦסʣʘʨʜʘ 74,75Ñ2,10%; ʩʫץʠʨ ʪʫʧʨʦסʥ˄ץ

ʪʫʧʨʦץʣʘʨʜʘ 93,12Ñ2,48%; ʪʘץʠʨʣʠ ʪʫʧʨʦץʣʘʨʜʘ 82,91Ñ2,12%; ʩʫסʦʨʠʣʘʜʠʛʘʥ 

ʩʫʨ ץ˄ʥסʠʨ ʪʫʧʨʦץʣʘʨʜʘ 94,4Ñ2,39% ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. 
2ïʞʘʜʚʘʣ 

ʅʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨʥʠʥʛ  

ʪʦʟʘʣʘʥʠʰ ״ʦʣʘʪʠ 

 

 

ʊʫʧʨʦץʣʘʨ 

ʂ˄ʨʩʘʪʢʠʯʣʘʨ 

ʈʝʢʫʣʴʪʠʚʘʮʠʷʜʘʥ ʊʦʟʘʣʘʥʠʰ 

ʜʘʨʘʞʘʩʠ, % ʘʚʚʘʣ ʥʝʬʪʴ 

ʤʠץʜʦʨʠ, 

ʛ/ʢʛ 

ʢʝʡʠʥ ʥʝʬʪʴ 

ʤʠץʜʦʨʠ, ʛ/ʢʛ 

 ʫʤʣʠ ʯ˄ʣ 82,7Ñ2,14 5,89Ñ0,12 92,87Ñ2,49פ

ʉʫסʦʨʠʣʘʜʠʛʘʥ ʪʘץʠʨʣʠï˄ ʪʣʦץʠ 11,2Ñ0,20 2,89Ñ0,03 74,19Ñ2,07 

ʉʫʨ ץ˄ʥסʠʨ 10,3Ñ0,21 2,60Ñ0,22 74,75Ñ2,11 

ʉʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠïʘʣʣʶʚʠʘʣ 6,4Ñ0,15 0,44Ñ0,005 93,12Ñ2,58 

ʊʘץʠʨʣʠ 2,4Ñ0,05 0,41Ñ0,003 82,91Ñ2,08 

ʉʫסʦʨʠʣʘʜʠʛʘʥ ʩʫʨ ץ˄ʥסʠʨ 0,54Ñ0,02 0,03Ñ0,0005 94,44Ñ2,94 

 ʊʦʟʘʣʘʥʠʰ ʜʘʨʘʞʘʩʠʥʠʥʛ ʪʫʨʣʠʯʘ ʙ˄ʣʠʰʠ ʪʫʧʨʦץץʘ ʪʫʰʛʘʥ ʥʝʬʪʴ ʚʘ 

ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʠʥʠʥʛ ʤʠץʜʦʨʠ, ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ ״ʘʤʜʘ ʪʫʧʨʦץ ʭʦʩʩʘʣʘʨʠʛʘ 

ʙʦסʣʠץ ʙ˄ʣʠʙ, ʚʘץʪ ˄ʪʠʰʠ ʙʠʣʘʥ ץʦʣʛʘʥ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠʥʠʥʛ 

ʤʠץʜʦʨʠ ʢʘʤʘʡʠʙ, ʪʫʧʨʦץץʘ ʪʘʲʩʠʨʠ ʢʫʟʘʪʠʣʤʘʡʜʠ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʠʥʛ çʊʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʥʠʰʠ, 

ʭʘʨʠʪʘʥʦʤʘʣʘʨʥʠʥʛ ʷʨʘʪʠʣʠʰʠ ʚʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʞʘʨʘʸʥʠʥʠ 

ʠץʪʠʩʦʜʠʡ ʪʘ״ʣʠʣʠè ʜʝʙ ʥʦʤʣʘʥʛʘʥ ʙʝʰʠʥʯʠ ʙʦʙʠʜʘ ʪʫʧʨʦץ 

ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʥʠʰʠ, ʠʬʣʦʩʣʘʥʠʰʥʠʥʛ ״ʦʟʠʨʛʠ ʚʘ ʠʩʪʠץʙʦʣʜʘʛʠ 

 ʘʤʜʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷʥʠʥʛ״ ʣʠʣʠ״ʠʣʠʥʠʙ, ʭʘʨʠʪʘʥʦʤʘʣʘʨ ʪʘץ ʦʣʘʪʠ ʙʘʰʦʨʘʪ״

ʠץʪʠʩʦʜʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʙʘʸʥ ʵʪʠʣʛʘʥ. 

ʊʫʧʨʦץ ץʦʧʣʘʤʠ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʪʠʞʘʩʠʜʘ ʪʦʟʘʣʘʥʛʘʥʠʜʘʥ ʢʝʡʠʥ, 

ʫʥʫʤʜʦʨʣʠʢ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʚʘץʪ ˄ʪʠʰʠ ʙʠʣʘʥ ʘʩʪʘ-ʩʝʢʠʥ ʪʠʢʣʘʥʘʜʠ. ʐʫ 

ʥʫץʪʘʠ ʥʘʟʘʨʜʘʥ, ʯ˄ʣ ʤʠʥʪʘץʘʩʠʜʘ ʪʘʨץʘʣʛʘʥ ʪʫʧʨʦץʣʘʨʥʠ ʫʥʫʤʜʦʨʣʠʛʠʥʠ 

ʪʠʢʣʘʰ ʚʘ ʤʫ״ʦʬʘʟʘ ץʠʣʠʰʛʘ ʘʣʦ״ʠʜʘ ʸʥʜʘʰʠʰ ʪʘʚʩʠʷ ץʠʣʠʥʜʠ. ʏ˄ʣ 

ʤʠʥʪʘץʘʩʠ ʫʯʫʥ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʫʥʫʤʜʦʨʣʠʢ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʚʘ ʤʠʥʠʤʘʣ 

ʪʠʢʣʘʥʠʰ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ ץʘʙʫʣ ץʠʣʠʥʛʘʥ ɼʘʚʣʘʪʣʘʨʘʨʦ ʩʪʘʥʜʘʨʪ (ɻʆʉʊ: 

17.4.2.02-83) ʘʩʦʩʠʜʘ ʪʫʧʨʦץ-ʠץʣʠʤ ʰʘʨʦʠʪʠ ʚʘ ʠʬʣʦʩʣʘʥʠʰ ʪʘʚʩʠʬʠ ״ʠʩʦʙʛʘ 
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ʦʣʛʘʥ ״ʦʣʜʘ ʠʰʣʘʙ ʯʠץʠʣʜʠ. ɹʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʚʘ ʫʣʘʨʛʘ ʪʝʛʠʰʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ (ʩʫסʦʨʠʣʘʜʠʛʘʥ ʚʘ ʩʫסʦʨʠʣʤʘʡʜʠʛʘʥ ʪʫʧʨʦץʣʘʨ ʫʯʫʥ ʤʦʩ 

 ʜʦʨʠ (1,75; 1,25), ʬʝʨʤʝʥʪץʫʡʠʜʘʛʠʯʘ: ʫʤʫʤʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ʤʠץ (ʦʣʜʘ״

(1,5; 1,25) ʚʘ ʥʘʬʘʩ ʦʣʠʰ ʬʘʦʣʣʠʛʠ (2,25; 1,50), ʥʘʤʣʠʛʠ (1,15; 1,10), 0,25; 0,5; 

1; 3; 5; 7; 10 ʤʤ ʘʛʨʝʛʘʪʣʘʨ ʤʠץʜʦʨʠ (2,50; 1,50), ʨʅ ʤʫ״ʠʪʠ (1,15; 1,10), ʛʫʤʫʩ 

(1,15; 1,10), ʦʨʛʘʥʠʢ ʤʦʜʜʘʥʠʥʛ ʛʫʤʠʬʠʢʘʮʠʷ ʜʘʨʘʞʘʩʠ ʉʛʢ./ʉʫʤ.Ĭ100% (1,25; 

1,10), ʦʨʛʘʥʠʢ ʫʛʣʝʨʦʜ (1,15; 1,10), ʷʣʧʠ ʘʟʦʪ (1,15; 1,10), ״ʘʨʘʢʘʪʯʘʥ ʬʦʩʬʦʨ 

(1,15; 1,10), ʚʘ ʢʘʣʠʡ (1,10; 1,05), ˄ʩʠʤʣʠʢʣʘʨ ʫʨʫסʠʥʠʥʛ ʫʥʫʚʯʘʥʣʠʢ 

ʜʘʨʘʞʘʩʠ (1,50; 1,25), ״ʘʞʤ ʤʘʩʩʘʩʠ (1,10; 1,05), ʤʠʢʨʦʵʣʝʤʝʥʪʣʘʨʥʠʥʛ 

 .ʘʨʘʢʘʪʯʘʥ ʰʘʢʣʠ (1,15; 1,10) ʢʠʨʠʪʠʣʜʠ״

ʊʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʩʠʜʘ ʪʘʜץʠץʦʪ ״ʫʜʫʜʠ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʥʝʬʪʴ ʚʘ 

ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ ״ʘʤʜʘ פʘʰץʘʜʘʨʸ ʚʘ ʉʫʨʭʦʥʜʘʨʸ 

ʚʠʣʦʷʪʣʘʨʠʥʠʥʛ ʢʝʣʘʞʘʢʜʘ ʠʬʣʦʩʣʘʥʠʰʠ ʙʘʰʦʨʘʪ ץʠʣʠʥʠʙ ʭʘʨʠʪʘʥʦʤʘʣʘʨ 

ʷʨʘʪʠʣʜʠ. ɹʘʰʦʨʘʪ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ ʠʢʢʠ ʚʠʣʦʷʪ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ 

ʢʝʣʘʞʘʢʜʘ ʠʬʣʦʩʣʘʥʠʰʠʛʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʛʘʟ ʢʦʥʣʘʨʠ, ʥʝʬʪʴ ʙʘʟʘʣʘʨʠ, ʥʝʬʪʴ 

ʫʟʘʪʠʰ ץʫʚʫʨʣʘʨʠ, ʪʨʘʥʩʧʦʨʪ ʡ˄ʣʣʘʨʠ, ʸץʠʣסʠ ץʫʡʠʰ ʰʘ״ʦʙʯʘʣʘʨʠ, ʩʘʥʦʘʪ 

ʪʠʟʠʤʠ ʢʘʙʠʣʘʨ ʢʠʨʠʪʠʣʜʠ. ʋʣʘʨʥʠʥʛ ʬʘʦʣʠʷʪʠ ʦץʠʙʘʪʠʜʘ ʢʝʣʘʞʘʢʜʘ 

 ʫʜʫʜ״ ʘʨʙʠʡ-ʞʘʥʫʙʠʡ, ʤʘʨʢʘʟʠʡס ,ʘʨʙʠʡס ʘʜʘʨʸ ʚʠʣʦʷʪʠʥʠʥʛץʘʰפ

ʪʫʧʨʦץʣʘʨʠ ʠʬʣʦʩʣʘʥʠʰʠ ʤʫʤʢʠʥ, ʰʘʨץʠʡ, ʞʘʥʫʙʠʡ, ʰʠʤʦʣʠʡ-ʰʘʨץʠʡ 

 ʣʘʨʠ ʵʩʘ ʠʬʣʦʩʣʘʥʠʰ ʭʘʚʬʠ ʞʫʜʘ ʧʘʩʪ. ʉʫʨʭʦʥʜʘʨʸץʫʜʫʜ ʪʫʧʨʦ״

ʚʠʣʦʷʪʠʥʠʥʛ ʘʩʦʩʘʥ ʞʘʥʫʙʠʡ, ʤʘʨʢʘʟʠʡ ʚʘ ʤʘʨʢʘʟʠʡ-ʰʘʨץʠʡ ״ʫʜʫʜ 

ʪʫʧʨʦץʣʘʨʠ ʠʬʣʦʩʣʘʥʠʰʠ, ʰʠʤʦʣʠʡ, ʰʠʤʦʣʠʡ-סʘʨʙʠʡ ״ʫʜʫʜ ʪʫʧʨʦץʣʘʨʠ ʵʥʛ 

ʢʘʤ ʠʬʣʦʩʣʘʥʠʰʠ ʙʘʰʦʨʘʪ ץʠʣʠʥʜʠ. 

ʀץʪʠʩʦʜʠʡ ʪʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ, ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ 

ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ʥʘʪʠʞʘʩʠʜʘ ʢʝʣʪʠʨʠʣʘʜʠʛʘʥ ʟʘʨʘʨ ʠʬʣʦʩʣʘʥʠʰ 

ʜʘʨʘʞʘʩʠʛʘ ʙʦסʣʠץ ʙ˄ʣʠʙ, ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʩʠʥʠʥʛ ʦʨʪʠʙ ʙʦʨʠʰʠ ʙʠʣʘʥ 

ʠץʪʠʩʦʜʠʡ ʟʘʨʘʨ ץʠʡʤʘʪʠ ʦʨʪʠʙ ʙʦʨʠʰʠ ʢʫʟʘʪʠʣʜʠ, ʰʫʥʠʥʛʜʝʢ ʠץʪʠʩʦʜʠʡ 

ʟʘʨʘʨ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ ʩʫסʦʨʠʣʤʘʡʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʛʘ ʥʠʩʙʘʪʘʥ 

ʶץʦʨʠ ʙ˄ʣʠʰʠ ʘʥʠץʣʘʥʜʠ (8-ʨʘʩʤ).  
 

 

8-ʨʘʩʤ. ʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪ ɹʚʘ ʥʝʬʪ ɹʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ 

ʥʘʪʠʞʘʩʠʜʘ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʛʘ ʢʝʣʪʠʨʠʣʛʘʥ ʠץʪʠʩʦʜʠʡ ʟʘʨʘʨ  

0

10

20

30

40

50

60

70

80

ʉʫʨ  ץ˄ʥסʠʨ ʉʫסʦʨʠʣʘʜʠʛʘʥ 

˄ʪʣʦץʠ ʘʣʣʶʚʠʘʣ 

ʉʫסʦʨʠʣʘʜʠʛʘʥ 

ʪʘץʠʨʣʠ-˄ʪʣʦץʠ 

ʉʫסʦʨʠʣʘʜʠʛʘʥ 

ʩʫʨ ץ˄ʥסʠʨ 

ʊʘץʠʨʣʠ פʫʤʣʠ ʯ˄ʣ 

ɿ
ʘ
ʨ
ʘ
ʨ
 
ʤ
ʠ
ץ
ʜ
ʦ
ʨ
ʠ
,
 
ʤ
ʣ
ʥ
.
 
ʩ
˄
ʤ
ʜ
ʘ

 



22 

 

ʀץʪʠʩʦʜʠʡ ʟʘʨʘʨ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʚʘ ʪʫʧʨʦץʣʘʨ 

ʙ˄ʡʠʯʘ ʪʫʨʣʠʯʘ ʙ˄ʣʠʙ, ץʫʤʣʠ ʯ˄ʣ ʪʫʧʨʦץʣʘʨʜʘ ʵʥʛ ʢʠʯʠʢ ʢ˄ʨʩʘʪʢʠʯʛʘ ʪʝʥʛ, 

ʵʥʛ ʶץʦʨʠ ʢ˄ʨʩʘʪʢʠʯ ʩʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨʛʘ ʪʝʛʠʰʣʠ 

ʙ˄ʣʠʙ, ץʫʤʣʠ ʯ˄ʣ ʪʫʧʨʦץʣʘʨʛʘ ʥʠʩʙʘʪʘʥ 2,5 ʤʘʨʪʘ ʢ˄ʧ ʠץʪʠʩʦʜʠʡ ʟʘʨʘʨ 

ʢʝʣʪʠʨʛʘʥ.  

ʅʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʠ ץʦʣʜʠץʣʘʨʠ ʪʫʧʨʦץ ץʦʧʣʘʤʠʜʘ ץʘʥʯʘ ʢ˄ʧ 

ʤʠץʜʦʨʜʘ ʙ˄ʣʩʘ, ʤʦʩ ʨʘʚʠʰʜʘ ʠץʪʠʩʦʜʠʡ ʟʘʨʘʨ ץʠʡʤʘʪʠ ״ʘʤ ʶץʦʨʠ ʙ˄ʣʠʰʠ 

ʢʫʟʘʪʠʣʘʜʠ, ʙʫ ʪʫʧʨʦץʥʠʥʛ ʪʦʟʘʣʘʥʠʰʠʛʘ ʩʘʨʬʣʘʥʘʸʪʛʘʥ ʚʘץʪ ʘʩʦʩʠʜʘ ʢʝʣʠʙ 

ʯʠץʘʜʠ. ʐʫ ʥʫץʪʘʠ ʥʘʟʘʨʜʘʥ ʠʤʢʦʥ ץʘʜʘʨ ʪʫʧʨʦץʣʘʨʥʠ ʠʬʣʦʩʣʘʥʤʘʩʣʠʛʠʛʘ, 

ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʩʠʥʠʥʛ ʶץʦʨʠ ʙ˄ʣʤʘʩʣʠʛʠʛʘ, ץʠʩץʘ ʚʘץʪʜʘ ʨʝʢʫʣʴʪʠʚʘʮʠʷ 

ʪʘʜʙʠʨʣʘʨʠʥʠ ʦʣʠʙ ʙʦʨʠʰʛʘ, ʪʝʛʠʰʣʠ ʦʣʜʠʥʠ ʦʣʠʰ ʪʘʜʙʠʨʣʘʨʠʥʠ ʘʤʘʣʛʘ 

ʦʰʠʨʠʰʛʘ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʰ ʪʘʣʘʙ ץʠʣʠʥʘʜʠ, ʯʫʥʢʠ ʢʫʯʩʠʟ ʚʘ ˄ʨʪʘʯʘ 

ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʩʠʜʘ ʢ˄ʨʠʣʘʜʠʛʘʥ ʟʘʨʘʨ ʢʫʯʣʠ ʚʘ ʞʫʜʘ ʢʫʯʣʠ 

ʠʬʣʦʩʣʘʥʠʰʜʘʥ ʢ˄ʨʠʣʘʜʠʛʘʥ ʟʘʨʘʨʜʘʥ 1,2-1,5 ʤʘʨʪʘ ʢʘʤ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ 

ʥʘʪʠʞʘʩʠʜʘ ʚʫʞʫʜʛʘ ʢʝʣʘʜʠʛʘʥ ʠץʪʠʩʦʜʠʡ ʟʘʨʘʨ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ 

ʩʫסʦʨʠʣʤʘʡʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʛʘ ʥʠʩʙʘʪʘʥ 2-2,5 ʤʘʨʪʘ ʶץʦʨʠ ʙ˄ʣʠʙ, 

ʢʫʯʩʠʟŸ˄ʨʪʘʯʘŸʢʫʯʣʠŸʞʫʜʘ ʢʫʯʣʠ ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʣʘʨʠ ʢʝʪʤʘ- 

ʢʝʪʣʠʛʠʜʘ ʦʨʪʠʙ ʙʦʨʠʰ ʪʘʨʪʠʙʠʜʘ ʞʦʡʣʘʰʪʠʨʠʣʜʠ. ʈʝʢʫʣʴʪʠʚʘʮʠʷʥʠʥʛ 

ʠץʪʠʩʦʜʠʡ ʩʘʤʘʨʘʜʦʨʣʠʛʠ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ ʶץʦʨʠ, ʞʫʤʣʘʜʘʥ 

ʩʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨʜʘ, ץʫʤʣʠ ʯ˄ʣ ʪʫʧʨʦץʣʘʨʛʘ 

ʥʠʩʙʘʪʘʥ 1,4 ʤʘʨʪʘ ʶץʦʨʠ. ʀץʪʠʩʦʜʠʡ ʩʘʤʘʨʘʜʦʨʣʠʢ ץʫʤʣʠ 

ʯ˄ʣŸʪʘץʠʨʣʠŸʩʫʨ ץ˄ʥסʠʨŸʩʫסʦʨʠʣʘʜʠʛʘʥ ʩʫʨ ץ˄ʥסʠʨŸʩʫסʦʨʠʣʘʜʠʛʘʥ 

ʪʘץʠʨʣʠ-˄ʪʣʦץʠŸʩʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨ ʢʝʪʤʘ- 

ʢʝʪʣʠʛʠʜʘ ʦʨʪʠʙ ʙʦʨʠʰʠ ʘʩʦʩʣʘʥʜʠ. 

ʀץʪʠʩʦʜʠʡ ʪʘ״ʣʠʣʣʘʨ ʥʘʪʠʞʘʣʘʨʠ ״ʦʨʠʞʠʡ ʜʘʚʣʘʪʣʘʨʜʘ ʘʤʘʣʛʘ 

ʦʰʠʨʠʣʛʘʥ ʘʥʘʣʦʛ ʥʘʪʠʞʘʣʘʨ (ʠץʪʠʩʦʜʠʡ ʩʘʨʬ-״ʘʨʘʞʘʪʣʘʨ ץʠʡʤʘʪʠ 7654 

ɸפʐ ʜʦʣʣʘʨʠ, ʚʘץʪ ʩʘʨʬʠ 4,4-7,2 ʡʠʣ) ʙʠʣʘʥ ʩʦʣʠʰʪʠʨʠʣʜʠ ʚʘ ʢ˄ʨʩʘʪʠʙ 

˄ʪʠʣʛʘʥ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ץʠʡʤʘʪʠ ʤʦʩ ʨʘʚʠʰʜʘ 3447 ɸפʐ ʜʦʣʣʘʨʠ ʚʘ 1,8-5,3 

ʡʠʣ ʚʘץʪ ʩʘʨʬʠʥʠ ʪʘʰʢʠʣ ץʠʣʠʰʠ ץʘʡʜ ץʠʣʠʥʜʠ. ʗʲʥʠ, ʷʨʘʪʠʣʛʘʥ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠ ʘʥʘʣʦʛ ʪʝʭʥʦʣʦʛʠʷʣʘʨʛʘ ʥʠʩʙʘʪʘʥ 

ʩʦʣʠʰʪʠʨʠʣʛʘʥʜʘ, ʠץʪʠʩʦʜʠʡ ʪʝʞʘʤʢʦʨʣʠʢ ʥʫץʪʘʠ ʥʘʟʘʨʠʜʘʥ 2,2 ʤʘʨʪʘ 

ʶץʦʨʠ ʩʘʤʘʨʘʜʦʨʣʠʢʢʘ ʵʛʘ ʙ˄ʣʠʙ, ʚʘץʪ ʩʘʨʬʠ 1,3 ʤʘʨʪʘ ʢʘʤ ״ʠʩʦʙʣʘʥʘʜʠ.  

ʉʫʨʭʦʥʜʘʨʸ ʚʠʣʦʷʪʠʥʠʥʛ ɾʘʨץ˄ʨסʦʥ ʪʫʤʘʥʠʜʘʛʠ ʍʦʚʜʘʢ ʥʝʬʪ ʢʦʥʠ 

ʘʪʨʦʬʠʜʘ ʚʫʞʫʜʛʘ ʢʝʣʛʘʥ ʥʝʬʪʴ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ 40 ʡʠʣʜʘʥ ʙ˄ʸʥ ʩʘץʣʘʥʠʙ 

ʢʝʣʘʸʪʛʘʥʣʠʛʠʥʠ ״ʠʩʦʙʛʘ ʦʣʩʘʢ, ʷʨʘʪʠʣʛʘʥ ʪʝʭʥʦʣʦʛʠʷ ʘʩʦʩʠʜʘ 7,5 ʤʘʨʪʘ ʢʘʤ 

ʚʘץʪ ʩʘʨʬ ʵʪʠʙ, ʪʫʧʨʦץ ץʦʧʣʘʤʠʥʠ ʪʦʟʘʣʘʥʠʰʠʛʘ ʵʨʠʰʠʰ ʤʫʤʢʠʥ ʸʢʠ 

ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ ״ʘʤ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ˄ʨʪʘʯʘ 18-23 

ʡʠʣ ʘʪʨʦʬʠʜʘ ʩʘץʣʘʥʠʙ ʪʫʨʠʰʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʩʘʢ, ʤʘʟʢʫʨ ʪʝʭʥʦʣʦʛʠʷ ʘʩʦʩʠʜʘ 

4,3 ʤʘʨʪʘ ʢʘʤ ʚʘץʪ ʩʘʨʬʣʘʙ, ʪʫʧʨʦץʥʠ ʪʦʟʘʣʘʥʠʰʠ ״ʘʤʜʘ ʫʥʫʤʜʦʨʣʠʛʠʥʠ 

ʪʠʢʣʘʥʠʰʠʛʘ ʵʨʠʰʠʰ ʠʤʢʦʥʠʷʪʠ ʷʨʘʪʠʣʜʠ.  
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ʍʋʃʆʉɸʃɸʈ 

1. ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ʞʘʥʫʙʠʡ ״ʫʜʫʜʠ ʯ˄ʣ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ 
ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠʜʘ ʥʝʬʪʴ ʢʦʥʣʘʨʠ ״ʘʤʜʘ ʥʝʬʪʛʘʟ ʩʘʥʦʘʪ 

ʪʠʟʠʤʠ ʘʩʦʩʠʡ ʠʬʣʦʩʣʦʚʯʠ ʤʘʥʙʘ ״ʠʩʦʙʣʘʥʠʙ, ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʥʝʬʪʴ 

ʢʦʥʠʜʘʥ ʫʟʦץʣʘʰʛʘʥ ʩʘʨʠ ʢʘʤʘʡʠʰʠ, ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠ ʪʠʟʠʤʠʜʘ ʦʨʪʠʙ-

ʢʘʤʘʡʠʰʠ, ʪʫʧʨʦץ ץʘʪʣʘʤʣʘʨʠ ʙ˄ʡʠʯʘ ʵʩʘ, ״ʘʨ ʠʢʢʠ ʤʘʥʙʘʜʘ ʶץʦʨʠʜʘʥ ʧʘʩʪʛʘ 

ʪʦʤʦʥ ʙʠʨ ʪʝʢʠʩ ʢʘʤʘʡʠʙ ʙʦʨʠʰʠ ʘʥʠץʣʘʥʜʠ. ʀʬʣʦʩʣʘʥʠʰʥʠʥʛ ʚʫʞʫʜʛʘ 

ʢʝʣʠʰʠ ʚʘ ʪʘʨץʘʣʠʰʠʜʘ ʥʝʬʪʴ ʢʦʥʠʜʘ ʪʝʭʥʠʢ ʥʦʩʦʟʣʠʢ ʚʘ ״ʘʣʦʢʘʪʣʠ 

 ʘʤʜʘ״ ʦʨʠʣʠʛʠץʘʨʦʨʘʪʥʠʥʛ ʶ״ ʦʣʘʪʣʘʨ, ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠ ʪʠʟʠʤʠʜʘ״

ʰʘʤʦʣʥʠʥʛ ʪʝʟʣʠʛʠ ʘʩʦʩʠʡ ʦʤʠʣ ʵʢʘʥʣʠʛʠ ʘʩʦʩʣʘʥʜʠ, ʠʬʣʦʩʣʘʥʠʰ ״ʦʣʘʪʠ 

ʥʝʬʪʴ ʢʦʥʠ ʙ˄ʡʠʯʘ I, II, III, ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠ ʙ˄ʡʠʯʘ II, III, ʚʘ IV ʤʠʥʪʘץʘʣʘʨʜʘ 

ʶץʦʨʠ ʙ˄ʣʘʜʠ. 

2. ʅʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ʥʘʪʠʞʘʩʠʜʘ 

ʪʫʧʨʦץʣʘʨ ʦסʠʨ ʤʝʪʘʣʣʘʨ (As, Cd, Cu, Sb, Cr, Pb, Ni V) ʙʠʣʘʥ ʪʫʨʣʠ ʭʠʣ 

ʜʘʨʘʞʘʜʘ ʠʬʣʦʩʣʘʥʛʘʥ. ʅʘʪʠʞʘʣʘʨ ʪʘ״ʣʠʣʠʛʘ ʢ˄ʨʘ ʪʫʧʨʦץʣʘʨ ʥʝʬʪʴ ʢʦʥʠ 

ʘʪʨʦʬʠʜʘ ʘʩʦʩʘʥ As, Cd, Ni, Cu, Sb, V ʙʠʣʘʥ, ʥʝʬʪʛʘʟ ʩʘʥʦʘʪʠ ʘʪʨʦʬʠʜʘ ʵʩʘ 

Cr, Pb, Ni ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʘʜʠ.  

3. ɶʨʛʘʥʠʣʛʘʥ ʙʘʨʯʘ ʪʫʧʨʦץʣʘʨ ʪʘʨʢʠʙʠʜʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ 
ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʩʠʛʘ ʤʦʩ ʨʘʚʠʰʜʘ ʫʛʣʝʨʦʜ ʤʠץʜʦʨʠ ʦʨʪʛʘʥ, ʙʫ 

ʫʛʣʝʨʦʜ ʘʥʪʨʦʧʦʛʝʥ ʫʛʣʝʨʦʜ (ʉʘʥʪ.) ״ʠʩʦʙʣʘʥʠʙ, ʪʫʧʨʦץ ʛʫʤʫʩʠ ʙʠʣʘʥ 

ʢʦʨʨʝʣʷʮʠʦʥ ʙʦסʣʠץʣʠʢʢʘ ʵʛʘ ʵʤʘʩ ״ʘʤʜʘ ʪʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠ ʫʯʫʥ 

ʘ״ʘʤʠʷʪʩʠʟʜʠʨ. 

4. ʅʝʬʪʴ ʚʘ ʥʝʬʪ ɹʤʘ״ʩʫʣʦʪʣʘʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʛʘ (5-15%) ʙʦסʣʠ״ ץʦʣʘʪʜʘ 

ʪʫʧʨʦץʣʘʨ ʪʘʨʢʠʙʠʜʘ ʪʘʜץʠץ ʵʪʠʣʛʘʥ ʘʛʨʝʛʘʪʣʘʨ (0,25; 0,5; 1; 2; 3; 5; 7; 10 ʤʤ) 

ʤʠץʜʦʨʠʛʘ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʠʰʠ, ʞʫʤʣʘʜʘʥ 0,25 ʤʤ 

ʘʛʨʝʛʘʪʣʘʨ ʤʠץʜʦʨʠ ʢʘʤʘʡʠʰʠ, 2-3 ʤʤ ʘʛʨʝʛʘʪʣʘʨ ʤʠץʜʦʨʠ ʦʨʪʠʰʠ 

ʠʩʙʦʪʣʘʥʜʠ.  

5. ʈʝʢʫʣʴʪʠʚʘʮʠʷʥʠʥʛ ʠʥʜʠʚʠʜʫʘʣ ʦʤʠʣʣʘʨʠ ʩʠʬʘʪʠʜʘ - ʠʬʣʦʩʣʘʥʠʰ 

ʪʘʚʩʠʬʠ (ʥʝʬʪʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ ʚʘ ʭʦʩʩʘʣʘʨʠ, ʠʬʣʦʩʣʘʥʠʰ ʤʫʜʜʘʪʠ, 

ʢʫʯʩʠʟ, ˄ʨʪʘ, ʢʫʯʣʠ ʚʘ ʞʫʜʘ ʢʫʯʣʠ ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʣʘʨʠ), ʠץʣʠʤ ʦʤʠʣʠ 

(ʰʘʤʦʣ, ״ʘʨʦʨʘʪ), ʪʫʧʨʦץʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ (ʢʠʤʸʚʠʡ ʪʘʨʢʠʙ ʚʘ ʦʨʛʘʥʠʢ 

ʤʦʜʜʘ), ʪʫʧʨʦץ ʭʦʩʩʘʣʘʨʠ, ʪʫʧʨʦץʥʠʥʛ ʤʠʢʨʦʙʠʦʣʦʛʠʢ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ (ʥʝʬʪʴ 

ʧʘʨʯʘʣʦʚʯʠ, ʥʠʪʨʠʬʠʢʘʪʦʨ, ʜʝʥʠʪʨʠʬʠʢʘʪʦʨ ʙʘʢʪʝʨʠʷʣʘʨ, ʘʢʪʠʥʦʤʠʮʝʪʣʘʨ ʚʘ 

ʟʘʤʙʫʨʫסʣʘʨ), ʪʫʧʨʦץʥʠʥʛ ʙʠʦʣʦʛʠʢ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ (ʪʫʧʨʦץ ʬʝʨʤʝʥʪʣʘʨʠ ʚʘ 

ʥʘʬʘʩ ʦʣʠʰ ʬʘʦʣʣʠʛʠ) ʪʘʰʢʠʣ ʵʪʜʠ. 

6. ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ʞʘʥʫʙʠʡ ״ʫʜʫʜʠʜʘ ʪʘʨץʘʣʛʘʥ ʯ˄ʣ ʪʫʧʨʦץʣʘʨ ʫʯʫʥ 

ʨʝʢʫʣʴʪʠʚʘʮʠʷʛʘ ʪʘʡʸʨʣʘʰ ʘʣʛʦʨʠʪʤʠ, ʨʝʢʫʣʴʪʠʚʘʮʠʷʥʠʥʛ ʠʥʜʠʚʠʜʫʘʣ 

ʚʘʨʠʘʥʪʣʘʨʠ, ʙʦʩץʠʯʣʘʨʠ ʠʰʣʘʙ ʯʠץʠʣʜʠ. ɹʠʦʣʦʛʠʢ ʪʦʟʘʣʘʰ ʫʩʫʣʠʛʘ 

ʘʩʦʩʣʘʥʛʘʥ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ 3 ʜʘʚʨ, 3 ʙʦʩץʠʯ ʜʘʚʦʤʠʜʘ, 6 

ʪʫʨʜʘʛʠ 11 ʪʘ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨ ʤʘʞʤʫʠʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥ ʪʘʚʩʠʬʜʘ ʘʤʘʣʛʘ 

ʦʰʠʨʠʰ ʪʘʚʩʠʷ ץʠʣʠʥʜʠ. 

7. ʊʫʧʨʦץ ץʦʧʣʘʤʠʥʠʥʛ ʪʦʟʘʣʘʥʠʰʠʜʘ ʚʘץʪ ʩʘʨʬʠ 

ʢʫʯʩʠʟŸ˄ʨʪʘʯʘŸʢʫʯʣʠŸʞʫʜʘ ʢʫʯʣʠ ʠʬʣʦʩʣʘʥʠʰ ʜʘʨʘʞʘʣʘʨʠ, ʰʫʥʠʥʛʜʝʢ 

ʩʫסʦʨʠʣʘʜʠʛʘʥ ʩʫʨ ץ˄ʥסʠʨŸʪʘץʠʨʣʠŸʩʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣŸʩʫʨ 
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 -ʣʘʨʠ ʢʝʪʤʘץʫʤʣʠ ʯ˄ʣ ʪʫʧʨʦץʠŸץʠʨʣʠ-˄ʪʣʦץʦʨʠʣʘʜʠʛʘʥ ʪʘסʠʨŸʩʫסʥ˄ץ

ʢʝʪʣʠʛʠʜʘ ʦʨʪʠʙ ʙʦʨʜʠ.  

8. ʏ˄ʣ ʤʠʥʪʘץʘʩʠ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʚʘ ʩʫסʦʨʠʣʤʘʡʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʠ ʫʯʫʥ 
ʪʫʧʨʦץ ʫʥʫʤʜʦʨʣʠʛʠʥʠʥʛ ʪʠʢʣʘʥʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ (ʫʤʫʤʠʡ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʣʘʨ ʤʠץʜʦʨʠ, ʬʝʨʤʝʥʪ ʚʘ ʥʘʬʘʩ ʦʣʠʰ ʬʘʦʣʣʠʛʠ, ʥʘʤʣʠʛʠ, 

ʘʛʨʝʛʘʪʣʘʨ ʤʠץʜʦʨʠ, ʨʅ ʤʫ״ʠʪʠ, ʛʫʤʫʩ, ʦʨʛʘʥʠʢ ʤʦʜʜʘʥʠʥʛ ʛʫʤʠʬʠʢʘʮʠʷ 

ʜʘʨʘʞʘʩʠ, ʦʨʛʘʥʠʢ ʫʛʣʝʨʦʜ, ʷʣʧʠ ʘʟʦʪ, ״ʘʨʘʢʘʪʯʘʥ ʬʦʩʬʦʨ ʚʘ ʢʘʣʠʡ, 

˄ʩʠʤʣʠʢʣʘʨ ʫʨʫסʠʥʠʥʛ ʫʥʫʚʯʘʥʣʠʢ ʜʘʨʘʞʘʩʠ, ״ʘʞʤ ʤʘʩʩʘʩʠ, 

ʤʠʢʨʦʵʣʝʤʝʥʪʣʘʨʥʠʥʛ ״ʘʨʘʢʘʪʯʘʥ ʰʘʢʣʠ) ʚʘ ʢʦʵʬʬʠʮʝʥʪʣʘʨʠ ʠʰʣʘʙ 

ʯʠץʠʣʜʠ.  

9. ʊʫʧʨʦץʣʘʨʥʠʥʛ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ ʠʬʣʦʩʣʘʥʠʰʠ 
ʦʣʜʠʥʜʘʥ ʙʘʰʦʨʘʪ ץʠʣʠʰ ʙ˄ʡʠʯʘ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʭʘʨʠʪʘʥʦʤʘʣʘʨʛʘ ʢ˄ʨʘ, 

ʢʝʣʘʞʘʢʜʘ ʉʫʨʭʦʥʜʘʨʸ ʚʠʣʦʷʪʠʥʠʥʛ ʞʘʥʫʙʠʡ, ʤʘʨʢʘʟʠʡ, ʤʘʨʢʘʟʠʡ-ʰʘʨץʠʡ 

 ʘʨʙʠʡס-ʦʨʠ, ʰʠʤʦʣʠʡ, ʰʠʤʦʣʠʡץʘʚʬʠ ʶ״ ʣʘʨʠ ʠʬʣʦʩʣʘʥʠʰץʫʜʫʜ ʪʫʧʨʦ״

 ,ʘʨʙʠʡס ʘʜʘʨʸ ʚʠʣʦʷʪʠʥʠʥʛץʘʰפ ,ʘʚʬʠ ʢʘʤ״ ʫʜʫʜʣʘʨʠʜʘ ʠʬʣʦʩʣʘʥʠʰ״

 ,ʦʨʠץʘʚʬʠ ʶ״ ʣʘʨʠʥʠʥʛ ʠʬʣʦʩʣʘʥʠʰץʫʜʫʜ ʪʫʧʨʦ״ ʘʨʙʠʡ-ʞʘʥʫʙʠʡ, ʤʘʨʢʘʟʠʡס

ʰʘʨץʠʡ, ʞʘʥʫʙʠʡ, ʰʠʤʦʣʠʡ-ʰʘʨץʠʡ ״ʫʜʫʜʣʘʨʠʜʘ ʠʬʣʦʩʣʘʥʠʰ ״ʘʚʬʠ 

ʢʘʤʣʠʛʠ ʙʘʰʦʨʘʪ ץʠʣʠʥʜʠ. 

10. ʏ˄ʣ ʤʠʥʪʘץʘʩʠ ʰʘʨʦʠʪʠʜʘ ʥʝʬʪʴ ʚʘ ʥʝʬʪʴ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʙʠʣʘʥ 
ʠʬʣʦʩʣʘʥʛʘʥ, ʰ˄ʨʣʘʥʤʘʛʘʥ ʚʘ ʢʫʯʩʠʟ ʰ˄ʨʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨ ʨʝʢʫʣʴʪʠʚʘʮʠʷ 

ʞʘʨʘʸʥʠʜʘ MFD-100 Pseudomonas stutzeri, MFD-200 Pseudomonas 

caryophyllis, MFD-5000 Bacillus subtilis, ˄ ʨʪʘʯʘ ʰ˄ʨʣʘʥʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ MFD-

200 Pseudomonas caryophyllis, MFD-5000 Bacillus subtilis ʙʘʢʪʝʨʠʷ 

ʪhʘʤʤʣʘʨʠʥʠ 2,0ʭ10
8 

- 8,2ʭ10
11

 ʣʣʘʰ ʪʘʚʩʠʷ˄ץ ʫʞ/ʤʣ ʪʠʪʨʠʜʘ ʙʠʨʛʘʣʠʢʜʘ״ 

ʵʪʠʣʜʠ. 

11. ʈʝʢʫʣʴʪʠʚʘʮʠʷʥʠʥʛ ʙʠʦʨʝʤʝʜʠʘʮʠʷ ʞʘʨʘʸʥʠʥʠ ʬʘʦʣʣʘʰʪʠʨʠʰ ʫʯʫʥ 
ʢʫʯʩʠʟ ʰ˄ʨʣʘʥʛʘʥ, ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʘץʠʨʣʠ-˄ʪʣʦץʠ ʚʘ ʩʫʨ ץ˄ʥסʠʨ ʪʫʧʨʦץʣʘʨʜʘ 

ʙʝʜʘ (Medicago falcata L.), ˄ʨʪʘʯʘ ʰ˄ʨʣʘʥʛʘʥ ʩʫסʦʨʠʣʘʜʠʛʘʥ ˄ʪʣʦץʠ-ʘʣʣʶʚʠʘʣ 

ʪʫʧʨʦץʣʘʨʜʘ ץʘʥʜ ʞ˄ʭʦʨʠ (Sorghum saccharatum), ʩʫסʦʨʠʰ ʠʤʢʦʥʠʷʪʠ 

ʙ˄ʣʤʘʛʘʥ ʪʘץʠʨʣʠ ʚʘ ʩʫʨ ץ˄ʥסʠʨ ʪʫʧʨʦץʣʘʨʜʘ ʸʚʰʘʥ  (Artemisia diffusa 

H.Krasch), ץʫʤʣʠ ʯ˄ʣ ʪʫʧʨʦץʣʘʨʜʘ ץʠʨץʙʫʶʨסʫʥ (Anabasis eriopoda (Scnrenk) 

Benth) ˄ʩʠʤʣʠʢʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʪʘʚʩʠʷ ʵʪʠʣʜʠ. 
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ʅɸʋʏʅʓʁ ʉʆɺɽʊ DSc.27.06.2017.Qʭ/B.43.01 ʇʆ ʇʈʀʉʋɾɼɽʅʀʖ 

ʋʏɽʅʆʁ ʉʊɽʇɽʅʀ ʇʈʀ ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʆʄ 

ʀʅʉʊʀʊʋʊɽ ʇʆʏɺʆɺɽɼɽʅʀʗ ʀ ɸɻʈʆʍʀʄʀʀ 

ʅɸʎʀʆʅɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ ʋɿɹɽʂʀʉʊɸʅɸ  

ɾɸɹɹɸʈʆɺ ɿɸʌɸʈɾʆʅ ɸɹɼʋʂɸʈʀʄʆɺʀʏ 

ɿɸɻʈʗɿʅɽʅʀɽ ʉʊɽʇʅʓʍ ʇʆʏɺ ʖɾʅʓʍ ʈɽɻʀʆʅʆɺ 

ʋɿɹɽʂʀʉʊɸʅɸ ʅɽʌʊʔʖ ʀ ʅɽʌʊɽʇʈʆɼʋʂʊɸʄʀ ʀ ʀʍ 

ʈɽʂʋʃʔʊʀɺɸʎʀʗ 

03.00.13 ï ʇʦʯʚʦʚʝʜʝʥʠʝ 

 

 

 

 

 
ɸɺʊʆʈɽʌɽʈɸʊ ɼʀʉʉɽʈʊɸʎʀʀ 

 ɼʆʂʊʆʈɸ ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʅɸʋʂ (DSc) 

ʊʘʰʢʝʥʪ ï 2017 
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 ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʪʦʨʘ ʥʘʫʢ (DSc)  ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ 

ʢʦʤʠʩʩʠʠ ʧʨʠ ʂʘʙʠʥʝʪʝ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʟʘ B2017.1.DSc/B29 

ɼʦʢʪʦʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʋʟʙʝʢʠʩʪʘʥʘ. 

ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʪʨʝʭ ʷʟʳʢʘʭ (ʫʟʙʝʢʩʢʠʡ, ʨʫʩʩʢʠʡ ʠ ʘʥʛʣʠʡʩʢʠʡ (ʨʝʟʶʤʝ)) 

ʨʘʟʤʝʱʝʥ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ ʅʘʫʯʥʦʛʦ ʉʦʚʝʪʘ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ ʧʨʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʧʦ ʘʜʨʝʩʫ: (www.soil.uz) ʠ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʦʨʪʘʣʝ çZiyoNetè ʧʦ ʘʜʨʝʩʫ (www.ziyonet.uz). 

 

ʆʬʠʮʠʘʣʴʥʳʝ ʦʧʧʦʥʝʥʪʳ: ʖʣʜʘʰʝʚ ɻʫʣʦʤ 
ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

  

 ɸʙʜʫʣʣʘʝʚ ɸʥʚʘʨ ʍʘʡʜʘʨʦʚʠʯ 
ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ  ʩʦʪʨʫʜʥʠʢ 

  

 ɼʞʫʤʘʥʠʷʟʦʚʘ ɻʫʣʴʥʘʨʘ ʀʩʤʘʠʣʦʚʥʘ 
ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

  

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ: ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ  ʠʥʩʪʠʪʫʪ 

ɿʘʱʠʪʘ ʩʦʩʪʦʠʪʩʷ ç____è ______ 2017 ʛ. ʚ ____
00

 ʯʘʩʦʚ ʥʘ ʟʘʩʝʜʘʥʠʠ ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ  

DSc.27.06.2017.Qʭ/B.43.01 ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ ʧʨʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ (ɸʜʨʝʩ: 100179, ʛ. ʊʘʰʢʝʥʪ, ɸʣʤʘʟʘʨʩʢʠʡ ʨʘʡʦʥ, ʫʣ. 

ʂʘʤʘʨʥʠʩʦ, 3. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ (ʅʀʀʇɸ). ʊʝʣ. 

(+99871) 246-09-50; ʬʘʢʩ: (+99871) 246-76-00, e-mail: info@soil.uz. 

ʉ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʝʩʫʨʩʥʦʤ ʮʝʥʪʨʝ ʧʨʠ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ˉ____). 

ɸʜʨʝʩ: 100179, ʛ. ʊʘʰʢʝʥʪ, ɸʣʤʘʟʘʨʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʂʘʤʘʨʥʠʩʦ, 3. ʊʝʣ. (+99871) 246-15-38 

ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʟʦʩʣʘʥ ç_____è __________ 2017 ʛʦʜʘ 

(ʨʝʝʩʪʨ ʧʨʦʪʦʢʦʣʘ ʨʘʩʩʳʣʢʠ ˉ____ ʦʪ _______________ 2017 ʛ.) 

ʈ.ʂ.ʂʫʟʠʝʚ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʥʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ ʫʯʝʥʦʡ 

ʩʪʝʧʝʥʠ, ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʅ.ʖ.ɸʙʜʫʨʘʭʤʦʥʦʚ 

ʋʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ ʥʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ 

ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ, ʢ.ʙ.ʥ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʄ.ʄ.ʊʘʰʢʫʟʠʝʚ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʥʘʫʯʥʦʛʦ ʩʝʤʠʥʘʨʘ ʧʦ ʧʨʠʩʫʞʜʝʥʠʶ 

ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ, ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 

http://.uz/
http://www.ziyonet.uz/
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ɺɺɽɼɽʅʀɽ (ʘʥʥʦʪʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʪʦʨʘ ʥʘʫʢ (DSc)) 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠ,̫ ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʘʙʣʶʜʘʝʪʩʷ ʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 
1
ɿʘʛʨʷʟʥʝʥʠʝ 

ʧʦʯʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʢʘʢ 

ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚʳ, ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʧʣʦʜʦʨʦʜʠʷ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʦʩʠʩʪʝʤʦʡ. 

ʉ ʦʙʨʝʪʝʥʠʝʤ ʈʝʩʧʫʙʣʠʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʦʣʫʯʝʥʳ ʦʧʨʝʜʝʣʸʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʵʪʦʡ ʩʬʝʨʝ ʧʦʜʪʚʝʨʞʜʝʥʳ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʪʠʧʘʤʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʸʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʧʦ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʦʯʘʛʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʳ 

ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚʳ, ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʪʝʭʥʦʣʦʛʠʠ, ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʜʣʷ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ. ʇʦ ʩʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʥʘʰʝʡ ʈʝʩʧʫʙʣʠʢʠ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʝʥʦ ʥʘ ʪʘʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʚʥʝʜʨʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ, ʩʦʟʜʘʥʠʝ 

ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʪʝʨʨʠʪʦʨʠʠ. ɸʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʷʚʣʷʶʪʩʷ ʠʟʫʯʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʠʩʪʦʯʥʠʢʘʤ, ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯʚ ʚ ʫʩʣʦʚʠʷʭ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ, ʠʭ ʦʪʣʠʯʠʝ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʨʘʟʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʘʣʛʦʨʠʪʤʦʚ, ʵʪʘʧʦʚ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʚʳʙʦʨ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʩʚʦʡʩʪʚ ʧʦʯʚ ʠ ʭʘʨʘʢʪʝʨʘ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʧʝʨʠʦʜʳ ʧʨʦʮʝʩʩʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʘ 

ʧʝʨʚʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ, ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ, ʩʦʟʜʘʥʠʝ 

ʢʘʨʪʦʛʨʘʤʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ, 

ʥʘʟʥʘʯʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɼʘʥʥʦʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʣʫʞʠʪ 

ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʋʂ-2460 ʦʪ 29 ʜʝʢʘʙʨʷ 2015 ʛʦʜʘ çʆ ʤʝʨʘʭ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘ ʧʝʨʠʦʜ 2016-2020 ʛʛ.è, 

                                    
1
 http://www.fao.org/soils-portal/soil-degradation 
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ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʇʇ-4947 ʦʪ 7 ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ çʆ ʩʪʨʘʪʝʛʠʠ 

ʜʝʡʩʪʚʠʡ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè ʠ ʋʢʘʟʘ ʦʪ 31 

ʤʘʷ 2017 ʛʦʜʘ ʟʘ ˉʋʇ-5065 çʆ ʤʝʨʘʭ ʧʦ ʫʩʠʣʝʥʠʶ ʢʦʥʪʨʦʣʷ ʟʘ ʦʭʨʘʥʦʡ ʠ 

ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʧʦʨʷʜʦʯʝʥʠʶ ʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʢʘʜʘʩʪʨʦʚè ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʧʨʠʥʷʪʳʭ ʚ 

ʜʘʥʥʦʡ ʩʬʝʨʝ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʨʝʩʧʫʙʣʠʢʠ V. çʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ ʠ 

ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè. 

ʆʙʟʦʨ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ
3
. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ 

ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʠʟʤʝʥʝʥʠʡ ʠʭ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩʦʟʜʘʥʠ ̫ ʪʝʭʥʦʣʦʛʠʡ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ, ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʘʭ ʠ ʚʳʩʰʠʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ Universidade Federal do Rio 

de Janeiro (ɹʨʘʟʠʣʠʷ), Academia de Ingenier²a en Agrotecnolog²a, Universidad 

Polit®cnica del Golfo de M®xico (ʄʝʢʩʠʢʘ), The Hebrew University of Jerusalem 

(ʀʟʨʘʠʣ), ʀʥʩʪʠʪʫʪ ɹʠʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʦʩʩʠʠ (ʈʦʩʩʠʷ), Devi Ahilya 

University, Indore (ʀʥʜʠʷ), University of Helsinki, (ʌʠʥʣʘʥʜʠʷ), University of 

Port Harcourt (ʅʠʛʝʨʠʷ), ʘ ʪʘʢʞʝ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʋʟʙʝʢʠʩʪʘʥʘ 

(ʋʟʙʝʢʠʩʪʘʥ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʤʠʨʝ ʧʦ ʠʟʫʯʝʥʠʶ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʩʦʟʜʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʳ ʨʷʜ 

ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʠʟʘʮʠʠ 

ʙʠʦʩʪʠʤʫʣʷʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʩʦʨʮʠʫʤʘ ʙʘʢʪʝʨʠʡ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʥʝʬʪʴʶ ʧʦʯʚʘʭ ʨʅ-ʩʨʝʜʘ ʧʦʯʚ, ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʧʨʠʰʣʠ ʚ ʫʤʝʨʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

(Universidade Federal do Rio de Janeiro, ɹʨʘʟʠʣʠʷ); ʜʦʢʘʟʘʥʘ ʨʦʣʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʡ ʨʠʟʦʩʬʝʨʳ ʚ ʜʝʩʪʨʫʢʮʠʠ ʥʝʬʪʠ ʚ ʧʦʯʚʘʭ, 

ʦʯʠʱʝʥʠʝ ʧʦʯʚ ʠ ʫʣʫʯʰʝʥʠʝ ʠʭ ʩʚʦʡʩʪʚ (Academia de Ingenier²a en 

Agrotecnolog²a, Universidad Polit®cnica, ʄʝʢʩʠʢʘ); ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʦʯʠʱʝʥʠʷ ʧʦʯʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 

ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʣʠʧʠʜʘ ʠ ʥʘʥʦʣʠʧʦʩʦʤ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (50Üʉ) ʠ 

ʟʘʩʦʣʝʥʠʷ (NaCl ʜʦ 32%) (The Hebrew University of Jerusalem, 

ʀʟʨʘʠʣ);ʦʙʦʩʥʦʚʘʥʦʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʧʦʯʚʘʭ ʜʦʩʪʠʛʥʫʪʦ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʘ ʪʘʢʞʝ ʧʣʦʜʦʨʦʜʠʷ 

                                    
3
ʆʙʟʦʨ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ ʩʘʡʪʦʚ: https:/www.ufrj.br, 

http://www.upgm.mx/inicio, http://www.new.huji.ac.il, www.http://ib.anrb.ru/inbio_r.htm, http://www.dauniv.ac.in, 

http://www.uniport.edu.ngʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

 

http://www.new.huji.ac.il/
http://www.uniport.edu.ng/
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ʧʦʯʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (University of Port Harcourt, 

ʅʠʛʝʨʠʷ). 

ɺ ʤʠʨʝ, ʧʦ ʠʟʫʯʝʥʠ ʁʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʠʭ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʧʦ ʨʷʜʫ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʚʦʜʷʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ: ʠʟʤʝʥʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ, ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ʫʣʫʯʰʝʥʠʶ ʧʨʦʮʝʩʩʘ ʛʫʤʠʬʠʢʘʮʠʠ, 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦ ʪʠʧʘʤ ʧʦʯʚ, ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʠ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ. 

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ʍʦʪʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʟʘʛʨʷʟʥʝʥʠʶ 

ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʠʟʤʝʥʝʥʠʶ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʧʦ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʤʘʣʦʯʠʩʣʝʥʥ rʚ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪʘʭ ʫʯʝʥʳʭ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʦʤ ʤʝʪʦʜʝ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʦʯʠʱʝʥʠʠ ʧʦʯʚ ʨʘʟʣʠʪʳʭ ʥʝʬʪʴʶ 

ʚʝʜʫʪʩʷ ʄ.ʅ.ʄʫʩʘʝʚʳʤ ʠ ɸ.ɸ.ʍʫʜʘʡʙʝʨʛʘʥʦʚʦʡ, ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʧʦʯʚʘʭ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʚʝʜʫʪʩʷ 

ʄ.ɻ.ʉʘʛʜʠʝʚʦʡ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʠʭ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ɸ.ɸ.ʆʢʦʣʝʣʦʚʦʡ, ʈ.ʈ.ʉʫʣʝʡʤʘʥʦʚʳʤ, ɸ.ʀ.ɺʣʘʜʠʤʠʨʦʚʦʡ, ʅ.ɸ.ʂʠʨʝʝʚʦʡ, 

ɸ.ɺ.ʂʘʨʧʦʚʳʤ, B.O.Okonokhua, B.Ikhajiagbe ʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. 

ʅʦ, ʤʝʭʘʥʠʟʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ 

ʧʦʯʚ, ʜʦ ʢʦʥʮʘ ʥʝ ʨʘʩʢʨʳʪʳ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʦ-ʦʩʥʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʜʣʷ ʧʦʯʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ.  

ʉʚʷʟʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ ʩ ʧʣʘʥʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʛʜʝ ʚʳʧʦʣʥʝʥʘ ʜʠʩʩʝʨʪʘʮʠʷ.  
ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʧʣʘʥʘ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʪʝʤʘʤ: ʆʊ-ʌ4-055 

çɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʟʦʥʘʣʴʥʦʩʪʠ ʧʦʯʚ ʋʟʙʝʢʠʩʪʘʥʘ, ʘʥʪʨʦʧʦʣʠʪʦʛʝʥʝʟʠʩ 

ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ, ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚ ʥʠʭ ʠ ʪʝʥʜʝʥʮʠʠ 

ʟʘʛʨʷʟʥʝʥʠʷè (2007-2011 ʛʛ.), ɸ-7-005 çʉʦʩʪʦʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ 

ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠè (2009-2011 ʛʛ.).  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʥʠʮʳ ʟʘʛʨʷʟʥʝʥʠʷ 

ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʧʦʯʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʶʞʥʳʭ 

ʨʝʛʠʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ, ʩʦʟʜʘʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʦʯʠʩʪʢʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ 

ʨʘʟʣʠʯʠʷ ʚ ʥʠʭ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʟʘʛʨʷʟʥʝʥʠʷ;  
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ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʬʠʟʠʯʝʩʢʠʝ, 

ʭʠʤʠʯʝʩʢʠʝ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚ; 

ʩʦʟʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʘʣʛʦʨʠʪʤʦʚ, ʵʪʘʧʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʩ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʚʦʡʩʪʚ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʝʨʠʦʜʳ ʧʨʦʮʝʩʩʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ;  

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ; 

ʩʦʟʜʘʥʠʝ ʢʘʨʪʦʩʭʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʙʫʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ; 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ 

ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ - ʩʝʨʦ-ʙʫʨʳʝ, ʦʨʦʰʘʝʤʳʝ ʣʫʛʦʚʦ-

ʘʣʣʶʚʠʘʣʴʥʳʝ, ʦʨʦʰʘʝʤʳʝ ʪʘʢʠʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ 

ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ, ʪʘʢʳʨʥʳʝ, ʧʫʩʪʳʥʥʦ-

ʧʝʩʯʘʥʳʝ ʠ ʦʨʦʰʘʝʤʳʝ ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʟʘʛʨʷʟʥʸʥʥʳʝ ʧʦʯʚʳ ʥʝʬʪʴʶ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʭʘʨʘʢʪʝʨ ʟʘʛʨʷʟʥʝʥʠʷ, ʠʟʤʝʥʝʥʠʝ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, 

ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ: 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʤʝʪʦʜʦʤ Aquaregia, ʤʠʢʨʦʵʣʝʤʝʥʪʳ 

ʘʪʦʤ-ʘʜʩʦʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ (ɸɸS), ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ ʠ ʛʫʤʫʩʘ- Spektropotometric UV-VIS ʤʝʪʦʜʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʦ ʫʢʘʟʘʪʝʣʶ ʈɼ.118.3897485.13-92, ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ - ʧʦ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ (ɻʆʉʊ 17.5.3.04-83), 

ʨʘʟʜʝʣʝʥʠʝ ʨʝʛʠʦʥʦʚ ʧʦ ʜʠʩʪʘʥʮʠʠ ʧʦ ʍ.ɸ.ɼʞʫʚʝʣʠʢʷʥ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʝ ʧʦ ɹ.ɸ.ɼʦʩʧʝʭʦʚʫ ʚ ʧʨʦʛʨʘʤʤʝ çStatgraphics CenturionXVIIè, 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦ ʧʨʦʛʨʘʤʤʝ ArcGIS ʠ SAS ʧʣʘʥʝʪ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʚʧʝʨʚʳʝ ʨʘʩʢʨʳʪʳ ʨʘʟʣʠʯʠʷ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʧʦʯʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʧʦ ʦʪʜʘʣʝʥʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯʚʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʬʠʣʠ ʧʦʯʚ; 

ʦʧʨʝʜʝʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʫʛʣʝʨʦʜʘ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯʚʘʭ ʧʫʩʪʳʥʥʦʡ 

ʟʦʥʳ; 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ-ʜʝʩʪʨʫʢʪʦʨʦʚ ʥʝʬʪʠ MFD-100 

Pseudomonas stutzeri, MFD-200 Pseudomonas caryophyllis, MFD-5000 Bacillus 

subtilis ʜʣʷ ʧʦʯʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ; 
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ʩʦʟʜʘʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʘʣʛʦʨʠʪʤʳ, ʵʪʘʧʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʨʘʟʜʝʣʝʥ ʥʘ ʧʝʨʠʦʜʳ;  

ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʩʣʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʪʁʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦ ʪʠʧʘʤ ʧʦʯʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʤʝʪʦʜʝ (ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʠ ʬʠʪʦʨʝʤʠʜʠʘʮʠʦʥʥʦʤ); 

ʚʳʷʚʣʝʥʦ ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ ʧʦʯʚʳ (ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ) ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠ ̫ ʧʦʩʣʝ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ; 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʠʭ ʦʙʣʘʩʪʝʡ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 

ʠ ʩʦʟʜʘʥʦ ʠʭ ʢʘʨʪʦʩʭʝʤʳ; 

ʦʧʨʝʜʝʣʸʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʘʭ ʦʯʠʩʪʢʠ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ɽʚʨʦʧʳ (ʏʝʭʠʷ, 

ʉʣʦʚʘʢʠʷ), ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ɻʆʉʊ: 17.5.3.04-83), ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʜʝʠ, 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʝʢʪʳ ʚʥʝʩʝʥʳ ʚ ʢʘʪʘʣʦʛ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʷʨʤʘʨʦʢ 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2014, 2016, 2017 ʛʦʜʘʭ ʠ ʩʜʘʥʳ ʜʣʷ ʧʘʪʝʥʪʠʨʦʚʘʥʠʷ ʢʘʢ 

ʦʪʢʨʳʪʠʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʉʧʦʩʦʙ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʸʥʥʳʭ 

ʥʝʬʪʴʶè (ˉ IAP 20170150), ʧʫʙʣʠʢʘʮʠʝʡ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʚ ʞʫʨʥʘʣʘʭ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺʳʩʰʝʡ 

ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ.  

ʅʘʫʯʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʅʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʦʪʜʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʝʨʦ-ʙʫʨʳʭ, 

ʪʘʢʳʨʥʳʭ, ʧʫʩʪʳʥʥʦ ʧʝʩʯʘʥʳʭ, ʦʨʦʰʘʝʤʳʭ ʪʘʢʳʨʥʦ-ʣʫʛʦʚʳʭ, ʣʫʛʦʚʦ-

ʘʣʣʶʚʠʘʣʴʥʳʭ, ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ, 

ʫʣʫʯʰʝʥʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʣʦʜʦʨʦʜʠ ̫ ʠ ʩʚʦʡʩʪʚ ʧʦʯʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʫʩʪʳʥʥʳʭ ʟʦʥ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘ ̫ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʘ ̫ ʪʝʭʥʦʣʦʛʠ ̫ ʩʣʫʞʠʪ ʜʣʷ ʦʯʠʱʝʥʠʷ 

ʟʘʛʨʷʟʥʸʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯʚ ʧʫʩʪʳʥʥʳʭ ʟʦʥ ʨʝʩʧʫʙʣʠʢʠ, 

ʧʨʠʤʝʥʝʥʠ ̫ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʘʤʠ 

ʧʦʯʚ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠ ̫ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘʫʯʥʳʭ 

ʜʘʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 
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ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ 

ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ: 

ʚʥʝʜʨʝʥʳ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ, ʧʦʚʳʰʝʥʠʠ ʠ ʩʦʭʨʘʥʝʥʠʠ ʧʣʦʜʦʨʦʜʠʷ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ, ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʠʭ ʟʘʱʠʪʝ (ʉʧʨʘʚʢʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, 

ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʟʘ ˉ02-05-4172 ʦʪ 4 ʤʘʷ 

2017 ʛʦʜʘ). ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʦʯʠʩʪʠʪʴ 

ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʪ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ; 

ʚʥʝʜʨʝʥʦ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ, ʫʣʫʯʰʝʥʠʠ ʩʚʦʡʩʪʚ ʧʦʯʚ ʩ ʥʘʨʫʰʝʥʥʳʤ 

ʩʦʩʪʘʚʦʤ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʤʠʪʝʪʘ ʢɻʦʣʦʛʠʠ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʉʧʨʘʚʢʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʤʠʪʝʪʘ ʕʢʦʣʦʛʠʠ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʘ ˉ03/2-2831 ʦʪ 14 

ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ). ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʣʫʯʰʠʪʴ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʠ 

ʦʟʜʦʨʦʚʣʝʥʠ ̫ʭʠʤʠʯʝʩʢʠ ʟʘʛʨʷʟʥʸʥʥʳʭ ʧʦʯʚ; 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʘʩʪʝʥʠʡ ʩ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 

ʧʦʯʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʥʘʫʯʥʦʤ ʧʨʦʝʢʪʝ ʌ-6-05 çʌʠʪʦʮʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʖʛʦ-

ʟʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷè (ʅʋʋʟ, 2012-2016 ʛ.ʛ.) ʜʣʷ ʬʠʪʦʮʝʥʝʪʠʯʝʩʢʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʪʝʥʠʡ (ʉʧʨʘʚʢʘ ɸʛʝʥʪʩʪʚʘ ʧʦ ʅʘʫʢʝ ʠ 

ʊʝʭʥʦʣʦʛʠʠ ˉ ʌʊɸ-02-11/477 ʦʪ 14 ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ). ʇʨʠʤʝʥʝʥʠʝ ʥʘʫʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʣʫʞʠʣʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʯʚʳ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʙʩʫʞʜʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ 3 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ 

12 ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʆʧʫʙʣʠʢʦʚʘʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚʩʝʛʦ 37 ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ʀʟ ʥʠʭ 1 ʤʦʥʦʛʨʘʬʠʷ, 11 ʥʘʫʯʥʳʭ 

ʩʪʘʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 9 ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʠ 2 ʚ ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʢʪʦʨʩʢʠʭ 

ʜʠʩʩʝʨʪʘʮʠʡ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ. ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ 

ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʆʙʲʝʤ 

ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 200 ʩʪʨʘʥʠʮ. 

ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ɼʀʉʉɽʈʊɸʎʀʀ 

ɺʦ ʚʚʝʜʝʥʠʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ, ʧʦʢʘʟʘʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʝʩʧʫʙʣʠʢʠ, ʠʟʣʘʛʘʶʪʩʷ ʥʘʫʯʥʘʷ 

ʥʦʚʠʟʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʢʨʳʚʘʶʪʩʷ ʥʘʫʯʥʘʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ 
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ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʝʜʝʥʠʷ ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʨʘʙʦʪʘʤ ʠ ʩʪʨʫʢʪʫʨʝ 

ʜʠʩʩʝʨʪʘʮʠʠ.  

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ çɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʥʝʬʪʴʶ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʠʟʤʝʥʝʥʠʝ ʠʭ ʩʚʦʡʩʪʚ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʷè ʧʦʜʨʦʙʥʦ 

ʦʩʚʝʱʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ 

ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʊʘʢʞʝ, ʠʩʭʦʜʷ ʠʟ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʠʚʝʜʝʥʳ ʘʥʘʣʠʟʳ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠ, ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʚʣʠʷʥʠʷ ʠʭ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘ ʧʦʯʚ. ʅʘ ʧʦʩʣʝʜʥʝʡ ʩʪʨʘʥʠʮʝ ʦʙʟʦʨʘ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʩʜʝʣʘʥʳ ʟʘʢʣʶʯʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚ ʥʘ 

ʦʩʥʦʚʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʨʘʩʪʝʥʠʡ ʩʦ ʩʚʦʡʩʪʚʘʤʠ 

ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ çʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʝʪʦʜʳè ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʨʦʣʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʦ ʧʦʯʚʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʠʤʘʪ ʂʘʰʢʘʜʘʨʴʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʫʩʪʳʥʠ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʟʘʧʘʜʝ ʠ ʛʦʨʥʦʡ 

ʦʙʣʘʩʪʠ ʥʘ ʚʦʩʪʦʢʝ. ɻʦʜʦʚʘʷ ʥʦʨʤʘ ʦʩʘʜʢʦʚ ʚ 2010-2015 ʛʦʜʘʭ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʣʘ 57,5-104,2 ʤʤ, ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʠʶʣʝ ʤʝʩʷʮʝ ʙʳʣ ʨʘʚʝʥ +45,4-46,8
ʦ
ʉ, ʘʙʩʦʣʶʪʥʳʡ 

ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʷʥʚʘʨʝ ʙʳʣ ʨʘʚʝʥ -12,7-16,3
ʦ
ʉ. ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʦʢʦʣʦ 1,3-1,5 ʤ/ʩ.  

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʩʦʣʥʝʯʥʳʡ ʨʝʛʠʦʥ ʩʦ ʩʚʦʡʩʪʚʝʥʥʦʡ ʩʫʭʦʤʫ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʤʫ ʢʣʠʤʘʪʫ ʨʝʩʧʫʙʣʠʢʠ. ɽʛʦ ʢʣʠʤʘʪʫ ʩʚʦʡʩʪʚʝʥʥʳ ʪʝʧʣʘʷ 

ʟʠʤʘ, ʟʥʦʡʥʦʝ, ʩʫʭʦʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʣʝʪʦ, ʠ ʧʨʠʥʦʩʷʱʠʡ ʦʯʝʥʴ ʤʥʦʛʦ 

ʧʳʣʠ ʘʬʛʘʥʩʢʠʡ ʚʝʪʝʨ, ʜʫʶʱʠʡ ʩʦ ʩʢʦʨʦʩʪʴʶ 2,9-3,1 ʤ/ʩ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʚ 2010-2015 ʛʦʜʘʭ ʩʦʩʪʘʚʣʷʣʦ 110-149,3 ʤʤ, ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʠʶʣʝ ʩʦʩʪʘʚʣʷʣ +44,4-44,6
ʦ
ʉ, ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʷʥʚʘʨʝ ʩʦʩʪʘʚʣʷʣ -5,3-16,8
ʦ
ʉ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ 6 ʦʧʦʨʥʳʭ (ʢʣʶʯʝʚʳʭ) 

ʪʦʯʝʢ ʚʦʢʨʫʛ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 5 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʙʦʛʘʪʳʭ 

ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʛʘʟʦʤ ʦʙʣʘʩʪʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ʂʘʰʢʘʜʘʨʴʠ ʠ ʉʫʨʭʘʥʜʘʨʴʠ: 

ɹʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʯʚʳ: I-ʪʦʯʢʘ - ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʢʜʫʤʘʣʦʢ 

ʄʠʨʠʰʢʘʨʩʢʦʛʦ ʨʘʡʦʥʘ (ʂʂ); II-ʪʦʯʢʘ - ʣʫʛʦʚʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʝʚʝʨʥʳʡ ʆʢʥʘʟʘʨ 

ʅʠʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ (ʂʐʆ); III-ʪʦʯʢʘ - ʪʘʢʳʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ ʋɼʇ çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè ʄʫʙʘʨʝʢʩʢʦʛʦ ʨʘʡʦʥʘ 
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(ʂʄ); IV-ʪʦʯʢʘ - ʩʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʯʢʳʟʳʣ ʊʝʨʤʝʟʩʢʦʛʦ ʨʘʡʦʥʘ (ʂʋ); V-ʪʦʯʢʘ - ʦʨʦʰʘʝʤʳʝ 

ʪʘʢʳʨʥʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʂʘʢʘʡʜʠ ɼʞʘʨʢʫʨʛʘʥʩʢʦʛʦ ʨʘʡʦʥʘ (ʂʂʜ); VI-ʪʦʯʢʘ - ʧʫʩʪʳʥʥʦ-ʧʝʩʯʘʥʥʳʝ 

ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʍʦʚʜʘʢ 

ɼʞʘʨʢʫʨʛʘʥʩʢʦʛʦ ʨʘʡʦʥʘ (ʂʍ).  

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ çɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʥʝʬʪʴʶ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ ʩʚʦʡʩʪʚè ʠʟʣʦʞʝʥʳ ʠʩʪʦʯʥʠʢʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʬʘʢʪʦʨʳ, ʘʢʪʠʚʠʟʠʨʫʶʱʠʝ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ, 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ 

ʥʝʬʪʠ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʧʦ ʦʪʜʘʣʝʥʥʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʷʪʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʦʜʥʦʛʦ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʟʘʛʨʷʟʥʝʥʠʝ ʜʚʫʤʷ 

ʚʠʜʘʤʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʦʯʚ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ (1-ʨʠʩʫʥʦʢ). ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʘ ʚ ʩʝʨʦ-ʙʫʨʳʭ 

ʧʦʯʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʢʜʫʤʘʣʦʢ 

ʩʦʩʪʘʚʣʷʣʦ 10,3 ʛ/ʢʛ; ʚ ʣʫʛʦʚʦ-ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʝʚʝʨʥʳʡ ʆʢʥʘʟʘʨ - 6,4; ʚ ʪʘʢʳʨʥʦ-ʣʫʛʦʚʳʭ 

ʧʦʯʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦʢʨʫʛ ʋɼʇ çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè - 2,80; ʚ ʩʝʨʦ-

ʙʫʨʳʭ ʧʦʯʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋʯʢʳʟʳʣ 

- 11,2; ʚ ʪʘʢʳʨʥʳʭ ʧʦʯʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʢʘʡʜʠ-2,4; ʠ ʚ ʧʫʩʪʳʥʥʦ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʍʦʚʜʘʢ - 82,7 ʛ/ʢʛ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʦʯʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦʢʨʫʛ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʙʫʬʝʨʥʦʡ 

ʟʦʥʝ (0,5-0,75 ʢʤ), I-ʟʦʥʝ (0,75-1,5 ʢʤ), II-ʟʦʥʝ (2-8 ʢʤ), III-ʟʦʥʝ (4-15 ʢʤ), IV-

ʟʦʥʝ (8-20 ʢʤ), ʬʦʥʦʚʦʡ ʟʦʥʝ (20-50 ʢʤ), ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʝʨʦ-ʙʫʨʳʝ ʠ 

ʦʨʦʰʘʝʤʳʝ ʣʫʛʦʚʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʢʜʫʤʘʣʦʢ ʠ ʉʝʚʝʨʥʳʡ ʆʢʥʘʟʘʨ ʟʘʛʨʷʟʥʝʥʳ ʪʦʣʴʢʦ ʚ I ʠ II 

ʟʦʥʘʭ, ʪʘʢʳʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ ʋɼʇ 

çʄʫʙʦʨʘʢʥʝʬʪʛʘʟè ʟʘʛʨʷʟʥʝʥʳ ʚʦ II ʠ III ʟʦʥʘʭ, ʪʘʢʳʨʥʳʝ ʧʦʯʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʢʘʡʜʠ ʟʘʛʨʷʟʥʝʥʳ 

ʪʦʣʴʢʦ ʚ I ʟʦʥʝ, ʘ ʧʫʩʪʳʥʥʦ ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʦʢʨʫʛ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʍʦʚʜʘʢ ʟʘʛʨʷʟʥʝʥʳ ʚ I, II, III ʟʦʥʘʭ, ʪʘʢʞʝ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 0-5 ʩʤ ʩʣʦʝ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʯʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ 5-20 ʩʤ ʩʣʦʝ.  

ʆʙʦʩʥʦʚʘʥʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʥʝʬʪʴʶ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʷʚʣʷʶʪʩʷ ʥʝʬʪʷʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʥʝʬʪʝʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ (2-ʨʠʩʫʥʦʢ). 
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1-ʨʠʩʫʥʦʢ. ʉʦʩʪʦʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ (0-5 ʩʤ, 5-20 ʩʤ. ʛ/ʢʛ) 



36 

 

 

 

 
2-ʨʠʩʫʥʦʢ. ʈʘʟʣʠʯʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʧʦ ʦʙʣʘʩʪʷʤ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ 

 


