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ʈʘʧʩ ʦʪʥʦʩʠʪʩʷ ʢ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʢʫʣʴʪʫʨʘʤ, ʠʤʝʷ ʙʦʣʴʰʦʝ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʦʝ, ʢʦʨʤʦʚʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʝʛʦ ʩʝʤʝ-

ʥʘʭ ʩʦʜʝʨʞʠʪʩʷ (40-48%), ʙʝʣʦʢ (20-25%), ʚʠʪʘʤʠʥʳ ɼ, ɽ, ʚʩʝ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ 

ɺ, ʤʘʢʨʦ (Ca, Mg, K, S, P) ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ (Fe, Cu, Zn, Co, J). ɺ ʩʦʩʪʘʚʝ ʙʝʣʢʘ 

ʥʘʭʦʜʷʪʩʷ ʪʘʢʠʝ ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʢʘʢ ʣʠʟʠʥ, ʤʝʪʠʦʥʠʥ, ʪʨʝʦʥʠʥ, 

ʪʨʠʧʪʦʬʘʥ, ʘʨʛʠʥʠʥ [1, 2]. 

ɹʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʥʦʩʠʪʴ ʟʘʤʦʨʦʟʢʠ ʠ ʭʦʨʦʰʠʤ ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢʦʤ ʜʣʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʛʦ ʚʦʟʜʝʣʳ-

ʚʘʶʪ ʥʘ ʧʣʦʱʘʜʠ 195 ʪʳʩ. ʛʘ. ʉʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʚ ʧʨʝʜʝʣʘʭ 1,2-3,5 ʪ/ʛʘ. ʆʜʥʘʢʦ ʟʘʯʘʩʪʫʶ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʚʦʟʤʝʱʘʶʪʩʷ ʠʭ ʪʨʝʙʦʚʘʥʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦʤʫ ʧʠʪʘʥʠʶ [3]. 

ʈʘʧʩ ʦʪʥʦʩʠʪʩʷ ʢ ʢʫʣʴʪʫʨʘʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʟʝʨʥʦʚʳʤʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʪʨʝʙʫʝʪʩʷ ʚ  

1,5-2 ʨʘʟʘ ʙʦʣʴʰʝ ʵʣʝʤʝʥʪʦʚ [4]. 

ɺ ʧʝʨʠʦʜ ʚʩʭʦʜʳ ï ʨʦʟʝʪʢʘ ʣʠʩʪʴʝʚ ʥʝʦʙʭʦʜʠʤ ʥʘʣʠʯʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ ʚ ʜʦʩʪʫʧʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʚ ʥʝ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʄʘʢʩʠʤʫʤ ʧʦ-
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ʪʨʝʙʣʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʩʪʝʙʣʝʚʘʥʠʝ ï ʮʚʝʪʝʥʠʝ, ʢʦʛʜʘ ʠʥʪʝʥʩʠʚʥʦ 

ʥʘʨʘʩʪʘʝʪ ʥʘʟʝʤʥʘʷ ʤʘʩʩʘ ʧʨʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ. ɿʘ ʵʪʦʪ ʧʝʨʠ-

ʦʜ ʨʘʧʩ ʧʦʪʨʝʙʣʷʝʪ 60-90% ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʦʪ ʦʙʱʝʛʦ ʚʳʥʦʩʘ. ʆʥ ʦʪʣʠʯʘʝʪ-

ʩʷ ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʢʘʣʠʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʥʦ ʦʩʦʙʝʥʥʦ, ʢʦʛʜʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʨʦʟʝʪʢʘ ʠ ʚ ʮʚʝʪʝʥʠʝ. ʆʩʦʙʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʦʜʝʨʞʘʥʠʶ 

ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ ʨʦʣʴʶ ʚ ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʧʦʨʘʞʝʥʠʶ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤ[5,7]. ʇʨʠ ʵʪʦʤ 

ʚ ʩʝʤʝʥʘʭ ʝʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʪʘʢ ʢʘʢ ʦʥ ʥʘʢʘʧʣʠʚʘʝʪʩʷ, ʚ ʦʩʥʦʚ-

ʥʦʤ, ʩʦʣʦʤʝ. 

ʆʪ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʧʩʘ ʩʝʨʦʡ ʟʘʚʠʩʠʪ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʯʢʦʚ, 

ʥʘʢʦʧʣʝʥʠʝ ʙʝʣʢʘ ʠ ʤʘʩʣʘ [5]. 

ɺʝʣʠʢʘ ʨʦʣʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʩʪʨʫʯʢʦʚ (ɺ), ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʙʝʣʢʦʚʦʤ, ʣʠʧʠʜʥʦʤ, ʫʛʣʝʚʦʜʥʦʤ, 

ʬʦʩʬʦʨʥʦʤ ʦʙʤʝʥʝ ʚʝɦ ʝʩʪʚ, ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʧʨʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ (Zn, Cu), ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʥʠʪʨʘʪʦʚ ʜʦ ʘʤʤʦʥʠʷ 

ʧʨʠ ʩʠʥʪʝʟʝ ʙʝʣʢʦʚ (ʄʦ), ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʠʭ ʘʢʪʠʚʘʪʦ-

ʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʪʦʩʠʥʪʝʟʝ, ʫʩʚʦʝʥʠʶ N-NO3 (Mn) [5,6].  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʚʥʝʩʝʥʠʝʤ ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʂɸʉ-32, ɾʂʋ, ʜʠʘʤʤʦʬʦʩʢʠ ʠ ʩʫʣʴʬʘʪʘ ʘʤʤʦʥʠʷ ʧʦʜ ʷʨʦʚʦʡ ʨʘʧʩ ʚ 

ɹʠʡʩʢʦ-ʏʫʤʳʰʩʢʦʡ ʟʦʥʝ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʚʳʱʝʣʦʯʝʥʥʳʭ ʩʨʝʜʥʝʤʦʱʥʳʭ ʩʨʝʜʥʝ-

ʛʫʤʫʩʥʳʭ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʚ 2020-2022 ʛʦʜʳ ʧʦʢʘʟʘʣʠ ʚʘʨʴʠʨʦʚʘʥʠʝ ʘʛʨʦʭʠ-

ʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʧʦ ʬʘʟʘʤ ʨʦʩʪʘ. 

ʇʦʯʚʳ ʦʧʳʪʥʳʭ ʧʦʣʝʡ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʣʠʯʘʣʠʩʴ ʰʠʨʦʢʠʤ ʚʘʨʴʠ-

ʨʦʚʘʥʠʝʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʦ ʧʦʩʝʚʘ. ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ N-NO3 ʥʘʭʦʜʠ-

ʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 9,8-82,67 ʤʛ/ʢʛ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʚʘʨʴʠʨʦʚʘʥʠʝʤ 32,4-78,2%, 

ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʦʪ 83,5 ʜʦ 230 ʤʛ/ʢʛ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ ʦʪ 18,6 ʜʦ 

32,3%, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʦʪ 39,6 ʜʦ 205 ʤʛ/ʢʛ ʩ ʚʘʨʴʠʨʦʚʘʥʠʝʤ 19,1-48,7%. ʇʨʠ 

ʵʪʦʤ ʥʠʞʝ ʦʥʦ ʙʳʣʦ ʧʦ ʛʫʤʫʩʫ ʦʪ 6,56 ʜʦ 16,9% ʠ ʨʅʩ ï ʦʪ 3,52 ʜʦ 8,6%. 
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ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦ Zn ï ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ 

(0,90-1,19 ʤʛ/ʢʛ), ʧʦ ɺ ï ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʩʨʝʜʥʠʤ ʠ ʚʳʩʦʢʠʤ  

(0,69-1,79 ʤʛ/ʢʛ), ʧʦ Cu ï ʥʠʟʢʠʤ (0,16-0,178 ʤʛ/ʢʛ), Mn ï ʩʨʝʜʥʠʤ ʠ ʚʳʩʦʢʠʤ. 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʥʘ ʧʦʣʷʭ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ 

ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʩʝʨʳ ʠ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ, ʚʳʥʦʩ ʵʣʝ-

ʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ. 

ʊʘʢ ʚ ʧʝʨʠʦʜ ʩʪʝʙʣʝʚʘʥʠʷ ʨʘʩʪʝʥʠʷ ʥʘʢʘʧʣʠʚʘʪʁ ʦʪ 2,5 ʜʦ 5,12% ʘʟʦʪʘ (ʚ 

ʩʨʝʜʥʝʤ 4,44%), ʥʝʩʢʦʣʴʢʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢʘʣʠʷ ï ʦʪ 2,32 ʜʦ 3,5 ʠʣʠ ʚ ʩʨʝʜ-

ʥʝʤ 2,91%, ʘ ʬʦʩʬʦʨʘ ʦʪ 0,3 ʜʦ 0,49 ʠʣʠ ʚ ʩʨʝʜʥʝʤ 0,42%. 

ʂ ʧʝʨʠʦʜʫ ʮʚʝʪʝʥʠʷ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʥʘʨʘʩʪʘʥʠʠ ʥʘʟʝʤʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝ-

ʥʠʡ ʠ ʠʭ ʢʦʨʥʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʥʘʟʝʤʥʦʡ ʤʘʩʩʝ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 2,88-4,58 ʠʣʠ ʚ ʩʨʝʜʥʝʤ ʜʦ 3,65%, ʬʦʩʬʦʨʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 0,37-

0,86% (ʩʨʝʜʥʝʝ 0,5%), ʘ ʢʘʣʠʷ ʦʩʪʘʝʪʩʷ ʙʣʠʟʢʠʤ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʩʨʦʢʫ ï 1,82-

3,18 (ʚ ʩʨʝʜʥʝʤ 2,52%). 

ʉ ʫʯʝʪʦʤ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ, ʢʦʪʦʨʘʷ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʚ 

ʧʨʝʜʝʣʘʭ 3,74-5,81 ʪ/ʛʘ ʚʳʥʦʩ ʘʟʦʪʘ ʩʦʩʪʘʚʣʷʣ 84-207 ʠʣʠ ʚ ʩʨʝʜʥʝʤ 147 ʢʛ/ʛʘ, 

ʬʦʩʬʦʨʘ ð 22,8-65 ð ʚ ʩʨʝʜʥʝʤ 40,9 ʢʛ/ʛʘ, ʢʘʣʠʷ ð 20,3-35,9 ð ʚ ʩʨʝʜʥʝʤ  

28,3 ʢʛ/ʛʘ, ʩʝʨʳ ð 5,9-13,6 ð ʚ ʩʨʝʜʥʝʤ 10,2 ʢʛ/ʛʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʠ ʚʳʥʦʩ ʙʠʦʛʝʥʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩ ʩʝʤʝʥʘʤʠ. 

ʀʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʛ/ʢʛ ʩʦʩʪʘʚʣʷʣʦ ʧʦ ʛʦʜʘʤ: Zn ʦʪ 8,5 ʜʦ 42,7 (ʩʨʝʜʥʝʝ 26,8), Cu 

ï 0,69-2,52 (1,37 ʚ ʩʨʝʜʥʝʤ), ɺ ï 1,34-9,3 (ʚ ʩʨʝʜʥʝʤ 5,8), Mn ï 10,4-91,5 (ʚ ʩʨʝʜ-

ʥʝʤ 46,2 ʤʛ/ʢʛ), ʄʦ ï 0,04-0,35 (0,15 ʩʨʝʜʥʝʝ), ʉʦ ï 0,04-0,14 (0,07 ʚ ʩʨʝʜʥʝʤ).  

ʉ ʫʯʝʪʦʤ ʫʨʦʞʘʷ ʚʳʥʦʩ ʚ ʩʨʝʜʥʝʤ ʚ ʛ/ʛʘ ʙʳʣ ʨʘʚʝʥ Zn ï 118 ʤʛ/ʛʘ, Cu ï 6,2, ɺ ï 

27,2, ʄʦ ï 0,81, ʉʦ ï 0,36 ʠ Mn ï 207. ʇʨʠ ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚ ʟʦʥʳ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠʭ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʳʥʦʩʦʤ ʠ ʚʘʞʥʦʡ ʨʦʣʠ ʢʘʣʠʷ ʧʨʠ ʥʝʩʪʘ-

ʙʠʣʴʥʦʤ ʚʳʧʘʜʝʥʠʠ ʦʩʘʜʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʤʝʩʪʥʦ ʩ ʘʟʦʪʥʳʤʠ, 

ʬʦʩʬʦʨʥʳʤʠ ʠ ʩʝʨʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. 

 



˜ˠ˟˕ ˜˛ˏ˨˥˒˚˕ˬ ˜˝˛ˑˠ˗˟˕ˏ˚˛˞˟˕ ˞˒˘˩˞˗˛ˢ˛˔ˬ˖˞˟ˏ˒˚˚˨ˢ ˗ˠ˘˩˟ˠ˝ 
 

 10 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʇʝʪʨʦʚ, ɸ. ʌ. ʈʘʧʩ ʷʨʦʚʦʡ: ʥʘʟʥʘʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ / ɸ. ʌ. ʇʝʪʨʦʚ 

// ɸʛʨʦ ʩʝʤʝʥʥʘʷ ʢʦʤʧʘʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: http: //www.agro-

sk.ru/information/raps- yarovoiy-naznachenie-i-ispolzovanie. 

2. ʌʘʪʳʭʦʚ, ʀ. ʐ. ʋʨʦʞʘʡʥʦʩʪʴ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʚʳʥʦʩ ʵʣʝʤʝʥ-

ʪʦʚ ʧʠʪʘʥʠʷ ʩʝʤʝʥʘʤʠ ʨʘʧʩʘ ɸʢʢʦʨʜ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʚ 

ʉʨʝʜʥʝʤ ʇʨʝʜʫʨʘʣʴʝ / ʀ. ʐ. ʌʘʪʳʭʦʚ, ʕ. ʌ. ɺʘʬʠʥʘ, 52 ɽ. ʀ. ʍʘʢʠʤʦʚ. ï ʊʝʢʩʪ: 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʇʝʨʤʩʢʠʡ ʘʛʨʘʨʥʳʡ ʚʝʩʪʥʠʢ. ï 2019. ï ˉ 3(27). ï ʉ. 86-95. 

3. ʆʩʦʙʝʥʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʷʨʦʚʦʛʦ ʨʘʧʩʘ / ʈ. ɹ. ʅʫʨʣʳʛʘʷʥʦʚ, 

ʈ. ʈ. ʀʩʤʘʠʣʦʚ, ɹ. ɻ. ɸʭʠʷʨʦʚ, ʈ. ʈ. ɸʣʠʤʛʘʬʘʨʦʚ. ï ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʣʩɹʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʞʫʨʥʘʣ. ï 2019. ï ˉ 1(367). ï ʉ. 29-31. 

4. ʏʝʩʥʦʢʦʚʘ, ʃ. ɼ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʥʘ ʦʩʥʦʚʝ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ / ʃ. ɼ. ʏʝʩʥʦʢʦʚʘ, ɺ. ʇ. ʉʘ-

ʚʝʥʢʦʚ, ɽ. ʖ. ʂʫʟʴʤʠʥʘ. ï ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ɺʝʩʪʥʠʢ ɺʦʨʦʥʝʞʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2018. ï ˉ 4(59). ï ʉ. 46-51. 

5. ʉʝʨʦʚ, ʉ. ʅ. ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʝʤʝ-

ʥʘʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ / ʉ. ʅ. ʉʝʨʦʚ, ɼ. ʌ. ɸʩʭʘʜʫʣʣʠʥ, ɼ.ʌ.ɸʩʭʘʜʫʣʣʠʥ. ï 

ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝ-

ʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2010. ï ʊ. 204. ï ʉ. 251-254. 

6. ʅʦʩʦʚ, ɺ. ɺ. ʆʧʪʠʤʠʟʘʮʠʷ ʧʠʪʘʥʠʷ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʩʝʨʦʡ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ / ɺ. ɺ. ʅʦʩʦʚ, ʀ. ɸ. ʗʧʧʘʨʦʚ, ʈ. ʈ. ɻʘʟʠʟʦʚ ʠ [ʜʨ.]. ï ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʳʡ // ʇʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ. ï 2017. ï ˉ 3. ï ʉ. 2-6. 

7. ʐʧʘʘʨ ɼ. ʈʘʧʩ ʠ ʩʫʨʝʧʠʮʘ: ʚʳʨʘʱʠʚʘʥʠʝ, ʫʙʦʨʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ: 

ʫʯʝʙʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʜ ʦʙʱʝʡ ʨʝʜʘʢʮʠʝʡ ɼ. ʐʧʘʘʨ. ʂʠʝʚ: ɿʝʨʥʦ, 

2012, 368 ʩ. 

Ē Ē Ē 

 

 



˜ˠ˟˕ ˜˛ˏ˨˥˒˚˕ˬ ˜˝˛ˑˠ˗˟˕ˏ˚˛˞˟˕ ˞˒˘˩˞˗˛ˢ˛˔ˬ˖˞˟ˏ˒˚˚˨ˢ ˗ˠ˘˩˟ˠ˝ 
 

 11 

ʋɼʂ 631.871:581.142:661.52(045) 

ɺʃʀʗʅʀɽ ʈɸʉʊɺʆʈɸ ʇʆʉʃɽ ʇʈɽɼʆɹʈɸɹʆʊʂʀ ʄʀʉʂɸʅʊʋʉɸ  

ʅɸ ʇʈʆʈɸʉʊɸʅʀɽ ʉɽʄʗʅ ɻʆʈʆʍɸ 

 

ɹʘʮʠʥ ʅ.ʉ., ɹʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)  

ʌɻɹʆʋ ɺʆ ɸʣʪɻʊʋ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʭʠʤʠʢʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʉʆ ʈɸʅ ʈʌ, nikita.batsin@yandex.ru; 

ʐʘʚʳʨʢʠʥʘ ʅ.ɸ., ɹʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)  

ʌɻɹʆʋ ɺʆ ɸʣʪɻʊʋ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ  

ʭʠʤʠʢʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʉʆ ʈɸʅ ʈʌ, 32nadina@mail.ru 

 

ʄʠʩʢʘʥʪʫʩ ï ʵʪʦ ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʨʦʜʘ ʟʣʘʢʦʚ, ʦʙʣʘʜʘ-

ʶʱʝʝ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ ʈʦʩʩʠʠ ʵʪʦ 

ʥʦʚʘʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. ɼʘʥʥʦʝ ʨʘʩʪʝʥʠʝ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʠ ʘʢ-

ʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʩʘʤʳʤʠ ʟʥʘʯʠʤʳʤʠ ʷʚ-

ʣʷʶʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʵʥʝʨʛʝʪʠʢʘ, 

ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʨʦʤʳʣhʝʥʥʘʷ ʙʠʦʪʝʭʥʦʣʦʛʠʷ [1-3]. 

ʅʘ ʙʘʟʝ ʀʇʍʕʊ ʉʆ ʈɸʅ (ʛ. ɹʠʡʩʢ) ʚʝʜʸʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʙʠʦʤʘʩʩʳ ʤʠʩʢʘʥʪʫʩʘ ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʟ ʥʝʛʦ ʧʦʣʫʯʝʥʳ ʮʝʣʣʶ-

ʣʦʟʘ ʠ ʝʝ ʵʬʠʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʠʪʨʘʪʳ, ʙʫʤʘʛʘ, ʛʣʶʢʦʟʘ, ʙʠʦʵʪʘʥʦʣ, ʙʘʢʪʝʨʠʘʣʴ-

ʥʘʷ ʥʘʥʦʮʝʣʣʶʣʦʟʘ [2, 4]. ʂʣʶʯʝʚʳʤ ʘʚʪʦʨʩʢʠʤ ʤʝʪʦʜʦʤ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʤʠʩ-

ʢʘʥʪʫʩʘ ʷʚʣʝ̫ʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʙʘʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʧʨʠ 

ʵʪʦʤ, ʮʝʣʝʚʦʡ ʷʚʣʷʝʪʩʷ ʪʚʝʨʜʘʷ ʬʨʘʢʮʠʷ ï ʧʨʦʜʫʢʪ ʘʟʦʪʥʦʢʠʩʣʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʠʣʠ ʜʣʷ ʠʟ-

ʚʣʝʯʝʥʠʷ ʮʝʣʣʶʣʦʟʳ. ʇʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʞʠʜʢʘʷ 

ʬʘʟʘ, ʢʦʪʦʨʦʡ ʦʙʨʘʟʫʝʪʩʷ ʚ 20 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʮʝʣʝʚʦʡ. ɹʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜ-

ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʪʨʘʙʦʪʘʥʥʳʡ ʨʘʩʪʚʦʨ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʙʠʦ-

ʤʘʩʩʳ ʤʠʩʢʘʥʪʫʩʘ, ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʳʡ ʛʠʜʨʦʢʩʠʜʦʤ ʘʤʤʦʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʣʠʛʥʦʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ʟʘ ʩʯʸʪ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʝʛʦ 

mailto:nikita.batsin@yandex.ru
mailto:32nadina@mail.ru
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ʩʦʩʪʘʚʝ ʣʠʛʥʠʥʘ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʥʠʪʨʘʪʘ ʘʤʤʦʥʠʷ, ʘ ʪʘʢʞʝ ʦʜʥʦʡ ʠʟ 

ʬʨʘʢʮʠʡ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ï ʬʫʣʴʚʦʢʠʩʣʦʪ [4]. 

ʀʟʫʯʝʥʠʝ ʨʦʩʪʦʩʪʠʤʫʶʣʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʟʦʪ-

ʥʦʡ ʢʠʩʣʦʪʳ ʥʘ ʩʝʤʝʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚʝʜʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʣʦʱʘʜʢʘʭ 

[5-6]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʨʘʩʪʚʦʨʘ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʙʠʦʤʘʩʩʳ ʤʠʩʢʘʥʪʫʩʘ ʛʠʛʘʥʪ-

ʩʢʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʩʝʤʷʥ ʛʦʨʦʭʘ ʧʦʩʝʚʥʦʛʦ. 

ɿʘʜʘʯʠ ʨʘʙʦʪʳ: 1) ʠʟʫʯʠʪʴ ʨʦʩʪʨʝʛʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ; 2) ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 

ʩʨʝʜʥʶʶ ʜʣʠʥʫ ʩʪʝʙʣʷ ʠ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʷ (ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ 

ʦʪʨʘʙʦʪʘʥʥʳʡ ʨʘʩʪʚʦʨ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʘʟʦʪʥʦʢʠʩʣʦʡ ʦʙʨʘʙʦʪʢʠ ʙʠʦʤʘʩ-

ʩʳ ʤʠʩʢʘʥʪʫʩʘ ʛʠʛʘʥʪʩʢʦʛʦ (ʩʦʨʪ çʂʘʤʠʩè), ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʣʫʯʝʥ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʤʠʩʢʘʥʪʫʩ ʙʳʣ ʠʟʤʝʣʴʯʝʥ ʩ ʧʦʤʦʱʴʶ ʩʦʣʦʤʦʨʝʟʢʠ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ 

ʥʝ ʙʦʣʝʝ 10 ʤʤ ʠ ʦʙʨʘʙʦʪʘʥ 4%-ʤ ʨʘʩʪʚʦʨʦʤ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʥʘ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʝʤʢʦʩʪʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʦʙʲʝʤʦʤ 

250 ʣ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ, ʪʝʤʧʝʨʘʪʫʨʝ 92ï96 Üʉ, ʛʠʜʨʦʤʦʜʫʣʝ 1:20. ɼʘ-

ʣʝʝ ʨʘʩʪʚʦʨ ʙʳʣ ʦʪʜʝʣʝʥ ʦʪ ʪʚʝʨʜʦʡ ʬʨʘʢʮʠʠ ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʛʠʜ-

ʨʦʢʩʠʜʘ ʘʤʤʦʥʠʷ ʘʥʘʣʦʛʠʯʥʦ [4]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʥ ʦʪʨʘʙʦʪʘʥʥʳʡ ʨʘʩʪʚʦʨ, ʧʦʣʫʯʝʥ-

ʥʳʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʠʩʢʘʥʪʫʩʘ ʛʠʛʘʥʪʩʢʦʛʦ, ʨʘʥʝʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʨʘʩʪʚʦʨ, 

ʧʦʣʫʯʝʥʥʳʡ ʦʙʨʘʙʦʪʢʦʡ ʨʘʩʪʚʦʨʦʤ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʤʠʩʢʘʥʪʫʩʘ ʩʘʭʘʨʦʮʚʝʪʥʦ-

ʛʦ [4]. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʠʩʢʘʥʪʫʩʘ ʛʠʛʘʥʪʩʢʦʛʦ ʙʳʣ 

ʩʣʝʜʫʶʱʠʡ: ʩʫʭʠʭ ʚʝʱʝʩʪʚ ï 3,7% (ʚʳʩʫʰʠʚʘʥʠʝ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ ʧʨʦʚʝ-

ʜʝʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 80Áʉ), ʠʟ ʥʠʭ ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ ï 1,7% (ʫʩʪʘʥʦʚʣʝ-

ʥʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʢʪʠʚʘ ʥʘ ʦʩʥʦʚʝ 3,5-

ʜʠʥʠʪʨʦʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʦʩʪʘʚʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʠʩʢʘʥʪʫʩʘ ʩʘʭʘʨʦʮʚʝʪʥʦ-

ʛʦ ʚ ʥʝʤ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʠʪʨʘʪ ʘʤʤʦʥʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2,7%, ʧʦʵʪʦʤʫ ʙʳʣʦ 
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ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʪʚʦʨ ʥʠʪʨʘʪʘ ʘʤʤʦʥʠʷ ʚ ʠʜʝʥʪʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʩʝʤʷʥ ʛʦʨʦʭʘ.  

ʆʮʝʥʢʫ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʭʘ ʧʦ-

ʩʝʚʥʦʛʦ (Pisum sativum L.). ʈʦʩʪʩʪʠʤʫʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʠ ʠʭ ʚʣʠ-

ʷʥʠʝ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʤʷʥ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʠ ʩʪʝʧʝʥʷʭ 

ʨʘʟʙʘʚʣʝʥʠʷ 1:10 ï 1:100000. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʠʩʪʠʣʣʠʨʦ-

ʚʘʥʥʘʷ ʚʦʜʘ. ʉʝʤʝʥʘ ʛʦʨʦʭʘ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʨʘʩʪʚʦʨʘʭ ʚ ʪʝʯʝʥʠʝ 2 ʯ ʠ ʧʨʦʚʦʜʠ-

ʣʠ ʧʦʩʘʜʢʫ ʨʫʣʦʥʥʳʤ ʤʝʪʦʜʦʤ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12038ï84 çʉʝʤʝʥʘ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʭʦʞʝʩʪʠè. ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʚ  

4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʠ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʩʝʤʷʥ ʛʦʨʦʭʘ ʧʦʩʝʚʥʦʛʦ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1.  

ʊʘʙʣʠʮʘ 1 ï ʂʠʥʝʪʠʢʘ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʝʤʷʥ ʛʦʨʦʭʘ ʧʦʩʝʚʥʦʛʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʘʟʦʪʩʦʜʝʨʞʘʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ 

ʈʘʟʚʝʜʝʥʠʷ ʨʘʩʪʚʦʨʘ ʥʠʪʨʘʪʘ ʘʤʤʦʥʠʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂ 2,7Ĭ10
-1 

2,7Ĭ10
-2

 2,7Ĭ10
-3

 2,7Ĭ10
-4

 2,7Ĭ10
-5

 

ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘ-

ʥʠʷ,% 
89Ñ2 92Ñ2 93Ñ2 89Ñ2 94Ñ2 93Ñ2 

ɺʩʭʦʞʝʩʪʴ,% 91Ñ2 92Ñ2 95Ñ2 92Ñ2 96Ñ2 91Ñ2 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʨʦʩʪ-

ʢʦʚ, ʩʤ 
17,0Ñ0,2 18,8Ñ0,2 19,2Ñ0,2 16,9Ñ0,2 18,3Ñ0,2 17,2Ñ0,2 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʦʨʥʝʡ, 

ʩʤ 
9,2Ñ0,2 18,8Ñ0,2 10,3Ñ0,2 8,9Ñ0,2 11,0Ñ0,2 10,4Ñ0,2 

ʈʘʟʚʝʜʝʥʠʷ ʨʘʩʪʚʦʨʘ ʧʦʩʣʝ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʤʠʩʢʘʥʪʫʩʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂ 10
-1 

10
-2

 10
-3

 10
-4

 10
-5

 

ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘ-

ʥʠʷ,% 
96Ñ2 92Ñ2 99Ñ2 92Ñ2 94Ñ2 95Ñ2 

ɺʩʭʦʞʝʩʪʴ,% 97Ñ2 98Ñ2 93Ñ2 98Ñ2 98Ñ2 95Ñ2 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʨʦʩʪ-

ʢʦʚ, ʩʤ 
16,9Ñ0,2 17,1Ñ0,2 16,6Ñ0,2 15,7Ñ0,2 17,4Ñ0,2 16,0Ñ0,2 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʦʨʥʝʡ, 

ʩʤ 
11,3Ñ0,2 13,7Ñ0,2 12,6Ñ0,2 12,0Ñ0,2 13,4Ñ0,2 12,1Ñ0,2 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʨʘʩʪʚʦʨ ʧʦʩʣʝ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʤʠʩʢʘʥʪʫʩʘ ʠ ʥʠʪʨʘʪ ʘʤʤʦʥʠʷ ʥʝ ʠʟʤʝʥʷʶʪ 

ʢʠʥʝʪʠʢʫ ʧʨʦʨʘʩʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʜʣʷ ʦʙʨʘʟʮʦʚ ʩ ʧʨʠ-
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ʤʝʥʝʥʠʝʤ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʠʩʢʘʥʪʫʩʘ ʠ ʥʠʪʨʘʪʘ ʘʤʤʦʥʠʷ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 4-5%. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʥʥʳʭ ʧʨʦʙ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʳʪʥʳʡ ʨʘʩʪʚʦʨ ʥʝ ʩʪʠʤʫʣʠʨʫʝʪ 

ʨʦʩʪ ʩʪʝʙʣʷ ʛʦʨʦʭʘ, ʘ ʥʠʪʨʘʪ ʘʤʤʦʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʩʪʝʙʣʝʡ ʛʦʨʦʭʘ ʥʘ 

13% ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʨʘʟʚʝʜʝʥʠʷʭ 1:10 ï 1:10000. ʦʙʨʘʙʦʪʢʘ ʥʠʪ-

ʨʘʪʦʤ ʘʤʤʦʥʠʷ ʚ ʨʘʟʚʝʜʝʥʠʷʭ 1:10 ï 1:10000 ʧʨʠʚʝʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʢʦʨ-

ʥʝʡ ʥʘ 20% ï 104%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ. ʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ, ʪʘʢʞʝ ʚʳʟʚʘʣʘ ʫʚʝʣʠʯʝʥʠʝ ʨʦʩʪʘ ʢʦʨʥʝʡ ʥʘ 6-21%, 

ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʨʘʩʪʚʦʨʘ ʚ 1:10 ï 1:10 000. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʘʨʦʯʥʳʡ ʨʘʩʪʚʦʨ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʙʠʦʤʘʩʩʳ ʤʠʩʢʘʥʪʫʩʘ ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʢʠʥʝʪʠʢʫ ʧʨʦʨʘʩʪʘʥʠʷ ʛʦʨʦʭʘ, ʥʦ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʢʦʨ-

ʥʝʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 20%, ʪ.ʝ. ʧʨʦʷʚʣʷʝʪ ʘʫʢʩʠʥʦʧʦʜʦʙʥʦʝ ʜʝʡʩʪʚʠʝ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩ-

ʩʠʠ (ʧʨʦʝʢʪ 121061500030-3). 
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ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʚʣʠʷʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʜʘʚʥʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʧʦʨʦʚ ʠ 

ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ. ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʪ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʢʘʯʝ-

ʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʨʦʞʘʡ, ʷʚʣʷʶʪʩʷ ʧʦʛʦʜʥʳʤʠ. ʅʝʤʘʣʦʚʘʞʥʫʶ 
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ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʦʢʘʟʳʚʘʝʪ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʢʘʢ ʠ 

ʧʨʠʤʝʥʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʫʨʦʞʘʷ ʣʶʙʦʡ ʮʝʥʦʡ ʜʘʚʥʦ ʧʦʪʝʨʷʣʦ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʘ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚr -

ʰʣʠ ʵʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʦʜʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ. ʅʘ 

ʬʦʥʝ ʜʘʥʥʦʡ ʪʝʥʜʝʥʮʠʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ 

ʢʘʯʝʩʪʚʝ ʩʘʤʦʛʦ ʥʘʛʣʷʜʥʦ ʧʨʠʤʝʨʘ ʨʘʟʫʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʚrʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

çNo-tillè, çStrip-tillè ʠʣʠ çMini -tillè. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʥʝʜʨʝʥʠʷ ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʪʦ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʨʝʥʜ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʩʪʝʥʠʝʚʦʜ-

ʩʪʚʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʩʝʚʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ. 

ɼʘʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ 

ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʦʥʘʤʠ ʧʦʯ-

ʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ. ʀʤʝʥʥʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʨʝʥʜʳ ʠ ʪʝʥʜʝʥʮʠʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʨʠʥʪ̫ʠʶ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ 

ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʩʝʚʘ ʠ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ ʩ ʫʯʝʪʦʤ ʟʦʥ ʧʣʦʜʦʨʦʜʠʷ, ʥʘ ʚʦʜʥʳʡ ʨʝʞʠʤ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠ-

ʮ  rʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʆʧʳʪʥʳʝ ʜʝʣʷʥʢʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ʆʆʆ 

çʏʘʨʳʰʩʢʦʝè ʋʩʪʴ-ʂʘʣʤʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 2022 ʛ. ɺ ʢʘʯʝʩʪʚʝ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠ ʘʢʪʫʘʣʴʥʦʛʦ ʩʦʨʪʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʙʳʣ ʚʳʙʨʘʥ 

çɹʫʨʘʥè. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʚʳʩʝʚʦʤ ʩʝʤʷʥ ʚ 

ʨʷʜʦʢ, ʘʛʨʝʛʘʪʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʪʨʘʢʪʦʨʘ New Holland 9040 ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʩʝʷʣʢʠ Amazone DMC-12000 2ʉ.  

ʇʨʠ ʟʘʢʣʘʜʢʝ ʦʧʳʪʘ ʦʧʨʝʜʝʣʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ-

ʪʦ: ʟʦʥʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ, ʥʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʛʨʘ-

ʥʫʣʠʨʦʚʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʥʘ 

ʪʨʝʭ ʫʨʦʚʥʷʭ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʟʦʥ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ (ʥʠʟʢʘʷ, ʩʨʝʜʥʷʷ, 

ʚʳʩʦʢʘʷ) ʨʝʘʣʠʟʦʚʘʥʳ ʩʦʯʝʪʘʥʠʷ ʠʟ ʪʨʝʭ ʥʦʨʤ ʚʳʩʝʚʘ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (133 

ʢʛ/ʛʘ, 152 ʢʛ/ʛʘ ʠ 171 ʢʛ/ʛʘ) ʠ ʪʨʝʭ ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʘʤʤʠ-
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ʘʯʥʘʷ ʩʝʣʠʪʨʘ: 80 ʢʛ/ʛʘ, 100 ʢʛ/ʛʘ ʠ 120 ʢʛ/ʛʘ). ɺ ʜʘʥʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʙʳʣ ʨʝ-

ʘʣʠʟʦʚʘʥ ʧʦʣʥʦʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 3
3
. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ - 27.  

ɸʥʘʣʠʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʦʥʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦ-

ʨʦʜʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡ ʧʰʝʥʠʮʳ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʚ ʟʦʥʝ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯ-

ʚ rʠ ʩʦʩʪʘʚʠʣʘ, ʘ ʚ ʟʦʥʘʭ ʥʠʟʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʣʦʜʦʨʦʜʠʷ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʝ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʦʥʦʡ ʩʨʝʜʥʝʛʦ ʧʣʦʜʦʨʦʜʠʷ ʙʳʣʦ ʜʦʩʪʠʛʥʫ-

ʪʦ ʢʘʢ ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʙʣʝʡ, ʪʘʢ ʠ ʤʘʩʩʳ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ. ʇʨʠ 

ʵʪʦʤ ʧʦʣʫʯʝʥʥʘʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʙʳʣʘ ʚʳʰʝ ʥʘ 1,0 ʛ ʠʣʠ 2,1%, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʥʘ 1,3 ʰʪ. ʠʣʠ 5,5%. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʟʦʥʝ ʥʠʟʢʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʙʳʣʠ ʥʠʞʝ ʥʘ 20,2 ʰʪ./ʤ
2
 ʠʣʠ 6,5%, 0,11 ʛ ʠʣʠ 11,2%, 2,8 ʛ 

ʠʣʠ 6,3%, 1,0 ʰʪ. ʠʣʠ 4,2%. 

ʇʨʠ ʤʠʥʠʤʘʣʴʥʦʡ (133 ʢʛ/ʛʘ) ʠ ʩʨʝʜʥʝʡ (152 ʢʛ/ʛʘ) ʥʦʨʤʝ ʚʳʩʝʚʘ ʩʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ (35,0 ʮ/ʛʘ), ʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ 

(171 ʢʛ/ʛʘ) ï ʥʘ 0,8 ʮ/ʛʘ ʚʳʰʝ. ɼʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ. 

ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩ 133 ʜʦ  

171 ʢʛ/ʛʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ 30,6 ʰʪ./ʤ
2
 ʠʣʠ 

10,0%, ʘ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ ʩʥʠʞʘʣʘʩʴ ʥʘ 0,07 ʛ ʠʣʠ 6,0%. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʦʪ 80 ʜʦ 120 ʢʛ/ʛʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʩʪʝʙʣʝʡ ʩʥʠʞʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʥʘ 4,9 ʰʪ./ʤ
2
 ʠʣʠ ʥʘ 1,5%), ʘ 

ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 0,08 ʛ ʠʣʠ 7,5%. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʥʘ 1,8 ʮ/ʛʘ ʚʳʰʝ ʠʣʠ 5,2%. ʅʘ ʚʘ-

ʨʠʘʥʪʝ ʩʦ ʩʨʝʜʥʝʡ ʜʦʟʦʡ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ (100 ʢʛ/ʛʘ) ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 

(34,9 ʮ/ʛʘ) ʧʦʣʫʯʝʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʦʡ ʚʘʨʠʘʥʪʫ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦʟʦʡ 

ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ (80 ʢʛ/ʛʘ), ʠ ʨʘʚʥʷʣʘʩʴ 34,5 ʮ/ʛʘ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʪʝʙʣʝʡ ʧʨʠ ʵʪʦʤ], ʙʳʣʦ ʥʠʞʝ ʥʘ 10,7 ʰʪ./ʤ
2
 ʠʣʠ 3,3%, ʘ ʚʦʪ ʤʘʩʩʘ ʟʝʨʥʘ ʚ ʢʦʣʦ-

ʩʝ ʚʳʰʝ ʥʘ 0,05 ʛ ʠʣʠ 4,7%. 

ʉʨʘʚʥʠʚʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʥʦʨʤ ʚʳʩʝʚʘ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦ ʟʦʥʘʤ 

ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ ʪʘʢʞʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝ-

ʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. ʊʘʢ ʜʝʣʷʥʢʠ ʚ ʟʦʥʝ ʥʠʟʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʢʘʟʘʣʠ ʩʦʜʝʨʞʘʥʠʝ 
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ʢʣʝʡʢʦʚʠʥʳ ʠ ʧʨʦʪʝʠʥʘ ʚ ʟʝʨʥʝ ʚ ʧʨʝʜʝʣʘʭ 11,1- 13,0% ʠ 18,8 ï 28,2%, ʚ ʟʦʥʝ 

ʩʨʝʜʥʝʛʦ ʧʣʦʜʦʨʦʜʠʷ 11,4 ï 12,9% ʠ 21,1 - 23,9%, ʘ ʚ ʟʦʥʝ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 

11,5 ï 12,3% ʠ 17,8 ï 24,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʟʦʥʘʤ ʧʣʦʜʦʨʦʜʠʷ ʨʘʟʣʠʯʘʣʠʩʴ ʥʝ ʩʫʝɦ-

ʩʪʚʝʥʥʦ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 11,8 ï 12,4% ʠ 21,6 ï 22,8%. ɺʝʣʠʯʠʥʘ ʀɼʂ ʠ 

ʥʘʪʫʨʳ ʟʝʨʥʘ ʪʘʢʞʝ ʚ ʩʨʝʜʥʝʤ ʨʘʟʣʠʯʘʣʠʩʴ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ: 80,0 ï 81,6 ʝʜ. ʠ 

861,5 ï 868,0 ʛ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʩʨʝʜʥʝʤ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʠʚʘʝʤʳʤ ʥʦʨʤʘʤ ʚʳʩʝʚʘ, ʩʦ-

ʩʪʘʚʠʣʠ 0,8 ʮ/ʛʘ (34,4 ʮ/ʛʘ ʧʨʠ 152 ʢʛ/ʛʘ ʠ 35,2 ʮ/ʛʘ ʧʨʠ 171 ʢʛ/ʛʘ) , ʘ ʧʦ ʜʦʟʘʤ 

ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 1,6 ʮ/ʛʘ (34,1 ʮ/ʛʘ ʧʨʠ 80 ʢʛ/ʛʘ ʠ 35,7 ʮ/ʛʘ ʧʨʠ 

120 ʢʛ/ʛʘ).  

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʟʝʨʥʝ ʧʦ ʥʦʨʤʘʤ ʚʳʩʝʚʘ ʨʘʟʣʠʯʘʣʦʩʴ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ: 11,8 ï 12,1% (2,5%), ʘ ʢʣʝʡʢʦʚʠʥʳ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ: 21,4 ï 

23,1% (7,9%). ʇʦ ʦʧʳʪʥʳʤ ʜʝʣʷʥʢʘʤ ʩ ʨʘʟʥʳʤʠ ʜʦʟʘʤʠ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

ʨʘʟʣʠʯʠʷ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ: ʧʨʦʪʝʠʥ 11,7 ï 12,2% (4,3%), ʢʣʝʡʢʦʚʠʥʘ 

20,9 -23,5% (12,4%). ʈʘʟʣʠʯʠʷ ʚ ʚʝʣʠʯʠʥʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʀɼʂ ʠ ʥʘʪʫʨʳ ʟʝʨ-

ʥʘ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʩʦʩʪʘʚʠʣʠ 1,7% ʠ 0,8% ʧʦ ʥʦʨʤʘʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ 

3,7% ʠ 0,8% ʧʦ ʜʦʟʘʤ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʇʨʦʚʝʜʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ 

ʫʜʦʙʨʝʥʠʡ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʚʝʣʠʯʠʥʝ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦ-

ʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʠ ʢʘʯʝʩʪʚʝ ʟʝʨ-

ʥʘ. 

ɺ ʦʩʥʦʚʫ ʨʘʩʯʝʪʦʚ ʧʦʣʦʞʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ 12,0%, ʮʝʥʳ ʥʘ ʧʨʠʦʙʨʝ-

ʪʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʭʦʟʷʡʩʪʚʦʤ ʠ ʮʝʥʳ ʨʝʘʣʠʟʘʮʠʠ ʟʝʨʥʘ ʫʨʦʞʘʷ ʩ ʫʯʝʪʦʤ ʝʛʦ 

ʢʣʘʩʩʥʦʩʪʠ. 

ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʨʘʟʣʠʯʠʝ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʟʘʪʨʘʪ ʥʘ ʩʝʤʝʥʘ ʠ ʫʜʦʙ-

ʨʝʥʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 26988 ʨʫʙ./ʛʘ (ʚʘʨʠʘʥʪ 9 ʚ 

ʟʦʥʝ ʥʠʟʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ) ʜʦ 38689 ʨʫʙ./ʛʘ (ʚʘʨʠʘʥʪ 7 ʚ ʟʦʥʝ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦ-

ʜʠʷ). ʈʘʟʣʠʯʠʷ ʚʳʩʦʢʦʟʥʘʯʠʤʳ ʠ ʦʪʣʠʯʘʣʠʩ ɹʚ 1,4 ʨʘʟʘ.  
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ɺ ʩʨʝʜʥʝʤ ʧʦ ʩʨʘʚʥʠʚʘʝʤʳʤ ʩʦʯʝʪʘʥʠʷʤ ʥʦʨʤ ʚʳʩʝʚʘ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʨʘʟʣʠʯʠʷ ʧʦ ʟʦʥʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʩʦʩʪʘʚʠʣʠ 5595 ʨʫʙ./ʛʘ, 

ʧʦ ʥʦʨʤʘʤ ʚʳʩʝʚʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʟʦʥ ʧʣʦʜʦʨʦʜʠʷ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ï 379 ʨʫʙ./ʛʘ, ʘ ʧʦ ʜʦʟʘʤ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘ-

ʥʠʷʭ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ ʟʦʥ ʧʣʦʜʦʨʦʜʠʷ ï 2299 ʨʫʙ./ʛʘ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʠʟ ʩʨʘʚʥʠʚʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʧʝʨʚʦʤ ʤʝ-

ʩʪʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʟʦʥʫ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʥʘ ʚʪʦʨʦʤ ï ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ, 

ʥʘ ʪʨʝʪʴʝʤ ï ʥʦʨʤʘ ʚʳʩʝʚʘ.  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʦ ʟʥʘʯʠʤʘʷ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʨʘʟʥʦʩʪʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʟʘʪʨʘʪ ʥʘ ʩʝʤʝʥʘ ʠ ʫʜʦʙʨʝʥʠʷ ʦʪ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʦʯʝʪʘʥʠʡ ʥʦʨʤ ʚʳʩʝʚʘ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʧʦ ʪʨʝʤ ʟʦʥʘʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʚʳʭʦʜʘ ʧʨʦʜʫʢʮʠʠ ʠ ʟʘʪʨʘʪ ʥʘ ʩʝʤʝʥʘ ʠ ʫʜʦʙʨʝʥʠʡ ʧʦʣʫʯʝ-

ʥʘ ʚ ʚʘʨʠʘʥʪʝ 3 (ʥʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ 152 ʢʛ/ʛʘ, ʜʦʟʘ ʫʜʦʙʨʝʥʠʡ 120 ʢʛ/ʛʘ) ï 

36541 ʨʫʙ./ʛʘ, ʘ ʤʠʥʠʤʘʣʴʥʘʷ ï ʚ ʚʘʨʠʘʥʪʝ 1 (ʥʦʨʤʘ ʚʳʩʝʚʘ 152 ʢʛ/ʛʘ, ʜʦʟʘ ʫʜʦʙ-

ʨʝʥʠʡ 80 ʢʛ/ʛʘ) ï 31210 ʨʫʙ./ʛʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʦʯʝʪʘʥʠʡ 

ʥʦʨʤʳ ʚʳʩʝʚʘ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦʩʝʚʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʣʠʯʠʝ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 5331 ʨʫʙ./ʛʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʩʝʚʘ ʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʚ 

ʟʦʥʝ ʥʠʟʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʣʫʯʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʣ ʚʘʨʠʘʥʪ 7 (ʥʦʨʤʘ 

ʚʳʩʝʚʘ ʩʝʤʷʥ 171 ʢʛ/ʛʘ, ʜʦʟʘ ʫʜʦʙʨʝʥʠʡ 120 ʢʛ/ʛʘ), ʚ ʟʦʥʝ ʩʨʝʜʥʝʛʦ ʧʣʦʜʦʨʦʜʠʷ 

ï ʚʘʨʠʘʥʪ 3 (ʥʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ 152 ʢʛ/ʛʘ, ʜʦʟʘ ʫʜʦʙʨʝʥʠʡ 120 ʢʛ/ʛʘ), ʘ ʚ ʟʦʥʝ 

ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ï ʚʘʨʠʘʥʪ 7 (ʥʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ 171 ʢʛ/ʛʘ, ʜʦʟʘ ʫʜʦʙʨʝ-

ʥʠʡ ï 120 ʢʛ/ʛʘ). ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʨʘʟʥʦʩʪʠ ʚʳʭʦʜʘ ʧʨʦʜʫʢʮʠʠ ʠ ʟʘ-

ʪʨʘʪ ʥʘ ʩʝʤʝʥʘ ʠ ʫʜʦʙʨʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 35249 ʨʫʙ./ʛʘ, 37183 ʨʫʙ./ʛʘ ʠ  

38689 ʨʫʙ./ʛʘ. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʨʘʚʥʘ 37040 ʨʫʙ./ʛʘ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʚʘʨʠʘʥʪʦʤ 

3 ʙʝʟ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʩʝʚʘ ʬɻʬʝʢʪ ʩʦʩʪʘʚʣʷʝʪ 499 ʨʫʙ./ʛʘ ʠʣʠ 1,4%. 
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ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʥʦʨʤʳ ʚʳʩʝʚʘ ʠ ʫʜʦʙ-

ʨʝʥʠʡ ʧʦ ʟʦʥʘʤ ʧʣʦʜʦʨʦʜʠʷ ʜʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜ-

ʥʠʤ ʧʨʘʚʠʣʴʥʳʤ ʚʳʙʦʨʦʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʠ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʚʩʝʛʦ ʧʦʣʷ. 

ɺʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʩʝʚʘ ʠ 

ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʜʘʞʝ ʧʨʠ ʩʪʘʨʪʦʚʳʭ ʜʦʟʘʭ, ʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ ʫʧʨʘʚ-

ʣʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʝʜʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

ʧʦ ʚʳʙʦʨʫ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
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ʋɼʂ 631.432.2: 633.11ç321è (571.1) 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʩʪ-

ʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʡ ʜʦʟ 

ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʚʣʠʷʶʱʠʭ ʢʘʢ ʥʘ ʩʘʤʠ ʨʘʩ-

ʪʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʚʦʜʥʳʡ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʨʝʞʠʤʳ ʧʦʯʚʳ [1ï3]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘ-

ʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɸʟʦʬʠʪ N ʠ ɸʟʦʬʠʪ P ʥʘ 

ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʟʦʥʘʤ ʧʦʯ-

ʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʳʤ ʚʘʨʠʘʥʪʦʤ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʉʇʂ çʂʦʣʦʩè ʈʦʤʘʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʄʘʪʝʨʠʘʣʳ, ʤʝʩʪʦ ʠ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʟʦʬʠʪ ï ʤʠʢ-

ʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ ʩ ʬʫʥʛʠʮʠʜʥʳʤʠ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ ï ʆʆʆ çʉʠʙʙʠʦʬʘʨʤè [4]. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2023 ʛ. ʚ ʉʇʂ çʂʦʣʦʩè ʈʦʤʘʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣ-

ʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ɺʦʩʪʦʯʥʦ-ʂʫʣʫʥʜʠʥʩʢʦʡ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʥʦʡ 

ʟʦʥʝ [5, 6]. 

ɼʘʪʘ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ: 26.05.2023 ʛ. ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ ʩʦʨʪʘ óɹʫʨʘʥô, ʧʦʩʝʚ: 

ʪʨʘʢʪʦʨ ʂ-744 + ʇʂ-8,5 çʂʫʟʙʘʩʩè. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 

ʧʦʩʝʚʝ. ɺʣʘʛʦʟʘʧʘʩʳ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠʙʦʨʦʤ ï ɺʣʘʛʦʤʝʨ 

ʅʅ-2çDelta-T Devicesè. 
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ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ 

ɺʘʨʠʘʥʪ  

(ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʫʜʦʙ-

ʨʝʥʠʡ ʦʪ ʙʘʟʦʚʦʛʦ 

ʫʨʦʚʥʷ, ʧʨʠʥʷʪʦʛʦ  

ʚ ʭʦʟʷʡʩʪʚʝ) 

ʉʭʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ 
ʧʨʠʧʦʩʝʚʥʦʝ ʚʥʝʩʝʥʠʝ 

1. 100% (ʢʦʥʪʨʦʣʴ) 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦ 

ʩʭʝʤʝ ʭʦʟʷʡʩʪʚʘ  

(ʆʧʣʦʪ ʪʨʠʦ 0,5 ʣ/ʪ + 

ʊʘʙʫ 0,8 ʣ/ʪ) 

ʉʭʝʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʥʪ̫ʘʷ ʚ 

ʭʦʟʷʡʩʪʚʝ: ʞʠʜʢʦʝ ʫʜʦʙʨʝʥʠʝ- 175 ʣ/ʛʘ 

(ʉʫʣʴʬʘʪ ʘʤʤʦʥʠʷ 20ʢʛ/ʛʘ + ʂʘʨʙʘʤʠʜ 60 

ʢʛ/ʛʘ+ ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ 40 ʢʛ/ʛʘ) +  

ɼʠʘʤʤʦʬʦʩʢʘ N10-P26-K26 ï 100 ʢʛ/ʛʘ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʚʝʩʝ 

2. 85% 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦ 

ʩʭʝʤʝ ʭʦʟʷʡʩʪʚʘ + ɸʟʦ-

ʬʠʪ N (1ʣ/ʪ) + ɸʟʦʬʠʪ 

P (1 ʣ/ʪ)  

ʉʭʝʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʥʪ̫ʘʷ ʚ 

ʭʦʟʷʡʩʪʚʝ ʤʠʥʫʩ 15% (ʞʠʜʢʦʝ ʫʜʦʙʨʝʥʠʝ 

148,75 ʣ/ʛʘ + ɼʠʘʤʤʦʬʦʩʢʘ 85 ʢʛ/ʛʘ) + 

ɸʟʦʬʠʪ N (1ʣ/ʛʘ) + ɸʟʦʬʠʪ P (1ʣ/ʛʘ) 

3. 70% 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦ 

ʩʭʝʤʝ ʭʦʟʷʡʩʪʚʘ + ɸʟʦ-

ʬʠʪ N (1ʣ/ʪ) + ɸʟʦʬʠʪ 

P (1 ʣ/ʪ) 

ʉʭʝʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʥʪ̫ʘʷ ʚ 

ʭʦʟʷʡʩʪʚʝ ʤʠʥʫʩ 30% (ʞʠʜʢʦʝ ʫʜʦʙʨʝʥʠʝ 

122,5 ʣ/ʛʘ + ɼʠʘʤʤʦʬʦʩʢʘ 70 ʢʛ/ʛʘ) + 

ɸʟʦʬʠʪ N (1ʣ/ʛʘ) + ɸʟʦʬʠʪ P (1ʣ/ʛʘ) 

4. 50% 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦ 

ʩʭʝʤʝ ʭʦʟʷʡʩʪʚʘ + ɸʟʦ-

ʬʠʪ N (1ʣ/ʪ) + ɸʟʦʬʠʪ 

P (1 ʣ/ʪ) 

ʉʭʝʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʥʪ̫ʘʷ ʚ 

ʭʦʟʷʡʩʪʚʝ ʤʠʥʫʩ 50% (ʞʠʜʢʦʝ ʫʜʦʙʨʝʥʠʝ 

87,5 ʣ/ʛʘ + ɼʠʘʤʤʦʬʦʩʢʘ 50 ʢʛ/ʛʘ) + ɸʟʦ-

ʬʠʪ N (1ʣ/ʛʘ) + ɸʟʦʬʠʪ P (1ʣ/ʛʘ) 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʠʭ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʤʝʪ-

ʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʟʘ ʧʝʨʠʦʜʳ ʟʘʤʝʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 ʠ ʥʘ ʨʠʩʫʥʢʘʭ 1-2. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʣʘʛʦʟʘʧʘʩʦʚ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʝ 

ʥʠʟʢʦʟʥʘʯʠʤʦʝ ʩʨʝʜʥʝʝ ʨʘʟʣʠʯʠʝ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ ʟʘ ʚʝʛʝʪʘʮʠʶ ʥʘ ʜʘʪʳ 

ʠʟʤʝʨʝʥʠʡ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʠ 9,9 ʤʤ (5 ʠʶʥʷ), 

10,6 ʤʤ (22 ʠʶʥʷ), 5,3 ʤʤ (10 ʠʶʣʷ) ʠ 6,5 ʤʤ (3 ʘʚʛʫʩʪʘ). ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘ-

ʮʠʶ ʧʦ ʚʘʨʠʘʥʪʘʤ ʧʨʠʤʝʥʷʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ʨʘʟʣʠʯʠʷ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʙʳʣʠ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳ ʠ ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 3,1 ʤʤ (186,9 ʤʤ ʥʘ ʢʦʥʪʨʦʣʝ ʠ 190,0 ʤʤ ʚ ʚʘʨʠ-

ʘʥʪʘʭ 2 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʦ ʟʦʥʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʨʘʟʣʠʯʠʷ ʚ ʩʨʝʜʥʠʭ ʚʣʘʛʦʟʘʧʘʩʘʭ 

ʙʣrʠ ʦʯʝʥʴ ʚʩrʦʢʠʤʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 20 ʤʘʷ (51,7 ʤʤ), ʥʦ ʫʞʝ 8 ʠʶʥʷ ʩʪʘʣʠ 

ʨʘʚʥʳ 2,4 ʤʤ, ʢ 23 ʠʶʥʷ ï 2,7 ʤʤ, 10 ʠʶʣʷ ï 7,9 ʤʤ, ʘ ʢ 3 ʘʚʛʫʩʪʘ ï 7,6 ʤʤ.  

ɼʠʥʘʤʠʢʘ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʧʦ ʚʝʛʝʪʘʮʠʠ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʣʘ ʥʘ 

ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʠʭ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ 
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ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ 93,2 ʤʤ ʚ ʧʝʨʠʦʜ ʩ 22 ʠʶʥʷ (148,0 ʤʤ) ʧʦ 10 ʠʶʣʷ 

(241,2 ʤʤ). 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʚʣʘʛʦʟʘʧʘʩʦʚ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʟʘ ʚʝʛʝ-

ʪʘʮʠʶ (2023 ʛ.) 

 ̄ ɺʘʨʠʘʥʪ 

ʋʯʘʩʪʦʢ 

ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ 

ɼʘʪʳ ʟʘʤʝʨʦʚ ʠ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

20.05.23 08.06.23 

ʢʫʝɦʥʠʝ 

23.06.23 

ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ 

10.07.23 

ʮʚʝʪʝʥʠʝ 

03.08.23 

ʤʦʣʦʯʥʘʷ 

ɺ ʩʨʝʜ-

ʥʝʤ 

1 1.1 ɺʳʩʦʢʦʝ 282,2 170,2 146,6 262,5 142,5 200,8 

2 1.2 ʉʨʝʜʥʝʝ 248,2 173,0 143,5 231,3 127,9 184,8 

3 1.3 ʅʠʟʢʦʝ 230,5 147,3 131,2 232,1 134,4 175,1 

4 2.1 ɺʳʩʦʢʦʝ 282,2 179,7 142,5 248,4 132,2 197,0 

5 2.2 ʉʨʝʜʥʝʝ 248,2 172,6 162,3 224,4 142,5 190,0 

6 2.3 ʅʠʟʢʦʝ 230,5 168,0 144,2 242,9 129,2 183,0 

7 3.1 ɺʳʩʦʢʦʝ 282,2 165,5 158,3 230,3 126,9 192,6 

8 3.2 ʉʨʝʜʥʝʝ 248,2 176,9 123,3 257,6 123,8 186,0 

9 3.3 ʅʠʟʢʦʝ 230,5 176,7 171,3 243,9 134,6 191,4 

10 4.1 ɺʳʩʦʢʦʝ 282,2 157,0 137,8 235,4 144,9 191,5 

11 4.2 ʉʨʝʜʥʝʝ 248,2 157,2 165,3 259,1 121,9 190,3 

12 4.3 ʅʠʟʢʦʝ 230,5 178,1 149,2 226,4 131,9 183,2 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʜʦʟʘʤ ʫʜʦʙʨʝʥʠʡ,% 

100% (ʂʦʥʪʨʦʣʴ) 253,6 163,5 140,4 242,0 134,9 186,9 

85% 253,6 173,4 149,7 238,6 134,6 190,0 

70% 253,6 173,0 151,0 243,9 128,4 190,0 

50% 253,6 164,1 150,8 240,3 132,9 188,3 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʟʦʥʘʤ ʧʣʦʜʦʨʦʜʠʷ 

ɺʳʩʦʢʦʝ 282,2 168,1 146,3 244,2 136,6 195,5 

ʉʨʝʜʥʝʝ 248,2 169,9 148,6 243,1 129,0 187,8 

ʅʠʟʢʦʝ 230,5 167,5 149,0 236,3 132,5 183,2 

 

  

ʈʠʩʫʥʦʢ 1 ï ʉʨʝʜʥʠʝ ʚʣʘʛʦʟʘʧʘʩʳ ʚ ʤʝʪʨʦ-

ʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʚʥʝ-

ʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ (2023 ʛ.) 

ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʠʝ ʚʣʘʛʦʟʘʧʘʩʳ ʚ ʤʝʪʨʦ-

ʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʟʦʥʳ ʧʣʦʜʦ-

ʨʦʜʠʷ ʧʦʣʷ (2023 ʛ.) 
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ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʙʱʠʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ 

ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʳ ʚ ʟʦʥʝ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʩʦʩʪʘ-

ʚʠʣʠ 282,2 ʤʤ, ʯʪʦ ʥʘ 14,6% ʠ 22,5% ʚʳʰʝ, ʯʝʤ ʚ ʟʦʥʘʭ ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʶ ʧʦ ʚʘʨʠʘʥʪʘʤ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʫʜʦʙʨʝʥʠʡ ʨʘʟʣʠʯʠʷ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 

3,1 ʤʤ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚʩʝ ʦʥʠ ʚ ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ. 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʥʘ ʜʠʥʘʤʠʢʫ ʚʣʘʛʦʟʘʧʘʩʦʚ ʧʦʯʚʳ ʚʣʠ̫ ʣʠ ʦʩʘʜʢʠ ʚʝʛʝʪʘʮʠʠ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɿʘʚʘʣʠʥ ɸ.ɸ. ɹʠʦʧʨʝʧʘʨʘʪʳ, ʫʜʦʙʨʝʥʠʷ ʠ ʫʨʦʞʘʡ. ʄ.: ɺʅʀʀɸ. 2005. ï 

302 ʩ. 

2. ʂʦʞʝʤʷʢʦʚ ɸ.ʇ., ʍʦʪʷʥʦʚʠʯ ɸ.ɺ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘ-

ʨʘʪʦʚ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʡ̫-

ʩʪʚʝ // ɹʶʣʣ. ɺʀʋɸ, ʄ. ï 1997. ï ˉ110. ï ʉ. 4-5. 

3. ʅʫʛʤʘʥʦʚʘ ʊ.ɸ. ɹʠʦʧʨʝʧʘʨʘʪʳ ï ʧʨʦʜʫʢʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥ-

ʪʝʟʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ: ʪʝʭʥʦʣʦ-

ʛʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʝʨʩʧʝʢʪʠʚʳ / ɺ ʢʥ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣɹ -

ʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. ï ɹʝʣʛʦʨʦʜ: ʀɼ çɹʝʣʛʦʨʦʜè ʅʀʋ ç ɹʝʣ-

ɻʋè, 2017. ï ʉ. 45-76. 

4. ʉʠʙʙʠʦʬʘʨʤ. 2023. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: 

https://www.sibbio.ru/about/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 11.11.2023 ʛ.). 

5. ʄʦʥʠʪʦʨʠʥʛ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (1965ï2010 ʛʦʜʳ) / ʉʘʨʳʢʠʥ ɺ.ʅ., ʍʨʘʤʢʦʚʘ ʊ.ɼ., ɿʘʨʫʜʥʝʚ 

ʖ.ʀ., ʉʠʤʘʢʦʚʘ ʉ.ɸ., ɼʳʤʦʚʘ ʃ.ɺ., ɸʤʝʣʴʯʝʥʢʦ ɿ.ɻ. ï ɹʘʨʥʘʫʣ, 2012. ï 30 ʩ. 

6. ʄʦʥʠʪʦʨʠʥʛ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (1965ï2016 ʛʦʜʳ): ʉʧʨʘʚʦʯʥʠʢ / ʉʘʨʳʢʠʥ ɺ.ʅ., ɼʘʤʤʝʨ ɺ.ɸ., 

ʉʠʤʘʢʦʚʘ ʉ.ɸ., ɼʳʤʦʚʘ ʃ.ɺ., ʄʝʣʴʥʠʢʦʚ ɸ.ʀ. ï ɹʘʨʥʘʫʣ: ʊʠʧʦʛʨʘʬʠʷ çʇʘʨʘ-

ʛʨʘʬè, 2017. ï 382 ʩ. 

 

Ē Ē Ē 

https://www.sibbio.ru/about/


˜ˠ˟˕ ˜˛ˏ˨˥˒˚˕ˬ ˜˝˛ˑˠ˗˟˕ˏ˚˛˞˟˕ ˞˒˘˩˞˗˛ˢ˛˔ˬ˖˞˟ˏ˒˚˚˨ˢ ˗ˠ˘˩˟ˠ˝ 
 

 25 

ʋɼʂ 631.432.2: 633.11 ç321è (571.1) 

ɸɻʈʆʅʆʄʀʏɽʉʂɸʗ ʀ ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʆʎɽʅʂɸ 

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ  

ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀʍ ʋɼʆɹʈɽʅʀʁ ʇʈʀ ɺʆɿɼɽʃʓɺɸʅʀʀ 

ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ ɺ ʋʉʃʆɺʀʗʍ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

 

ɹʝʣʷʝʚ ɺ.ʀ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, prof-Belyaev@yandex.ru; 

ʂʫʟʥʝʮʦʚ ɺ.ʅ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ,  

kusnezow-vn@yandex.ru; 

ʇʨʦʢʦʧʯʫʢ ʈ.ɽ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, 

roman.prokopchuk.2015@mail.ru;  

ʏʝʨʝʧʘʥʦʚʘ ʆ.ɺ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, 

cherepanova_olga22@mail.ru; 

ɾʘʥʜʘʨʦʚʘ ʉ.ɺ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, jandarova-s@mail.ru;  

ʉʦʢʦʣʦʚʘ ʃ.ɺ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻʋ, ʈʌ, l.v.sokol@mail.ru 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʦʣʷʭ ʢʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʙ-

ʨʘʟʮʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʚ ʪ. ʯ. ʧʦʟʚʦʣʷʶʱʝʡ ʚʥʦ-

ʩʠʪʴ ʞʠʜʢʠʝ, ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ ʙʠʦʧʨʝʧʘʨʘʪʳ ʧʨʠ 

ʧʦʩʝʚʝ ʠ ʧʦ ʚʝʛʝʪʘʮʠʠ. ʆʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʬ-

ʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚʝʜʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʦ ʚʚʠ-

ʜʫ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ ʩ ʫʯʝʪʦʤ ʨʘʟʥʦ-

ʦʙʨʘʟʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʟʦʥ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʦʣʝʡ [1-3]. ʎʝʣʴ ʨʘʙʦʪʳ ï ʘʛʨʦʥʦʤʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʄʘʪʝʨʠʘʣʳ, ʤʝʩʪʦ ʠ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 05 ʤʘʷ ʧʦ 28 ʘʚʛʫʩʪʘ 2023 ʛʦʜʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɸʟʦʬʠʪ N ʠ ɸʟʦʬʠʪ P [4] ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʟʦʥʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʳʤ ʚʘʨʠʘʥʪʦʤ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʘʭ.  

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥ-

ʪʦʚ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘʢʣʘʜʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʚ 
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ʜʚʫʭ ʭʦʟʷʡʩʪʚʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ: ʉʇʂ çʂʦʣʦʩè ʈʦʤʘʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʆʆʆ 

çɸʛʨʦʬʠʨʤʘ çʋʨʦʞʘʡè ɿʦʥʘʣʴʥʦʛʦ ʨʘʡʦʥʘ (ʨʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1 ï ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʭʦʟʷʡʩʪʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ,  

ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ, ʩʪʨʫʢʪʫʨʳ 

ʫʨʦʞʘʷ, ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ, ʜʠʥʘʤʠʢʠ ʦʙʝʩ-

ʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʙʘʟʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʧʦ ʩʨʘʚʥʠʚʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ 

ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʧʨʧʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ çʇʨʠʤʝ-

ʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ çɸʟʦʬʠʪ Nè ʠ çɸʟʦʬʠʪ ʈè ʧʨʠ ʚʦʟʜʝʣʳ-

ʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ʠ ʣʝʩʦʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷè [5]. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʚʳ-

ʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦ-

ʨʦʚ (ʟʦʥʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ ʠ ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɸʟʦʬʠʪ N ʠ ɸʟʦʬʠʪ P) ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʦʚ, ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ, ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʘ 

ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠʯʝʤ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʦ ʠʭ ʩʦʚʤʝʩʪ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʩʝʚʦʚ, ʜʠʥʘʤʠʢʫ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚ ʙʘʟʦ-

ʚr ʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ, ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʨʘʟʚʠʪʠʝ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜ-

ʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʦʩʥʦʚʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʣʝʜʫʶʱʠʭ ʣʝʪ ʩ ʨʘʟ-

ʣʠʯʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʦʩʦʙʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʠʨʝʢʪʦʨʫ 

ʉʇʂ çʂʦʣʦʩè ʈʦʤʘʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʄʘʣʷʚʢʠʥʫ ɸʣʝʢʩʘʥʜʨʫ ʇʝʪʨʦʚʠʯʫ ʠ ʜʠ-

ʨʝʢʪʦʨʫ ʆʆʆ çɸʛʨʦʬʠʨʤʘ çʋʨʦʞʘʡè ɿʦʥʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ɻʣʫʤʦʚʫ ʇʝʪʨʫ ɸʣʝʢ-

ʩʘʥʜʨʦʚʠʯʫ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʛʨʘʥʪʘ ɻʫʙʝʨʥʘʪʦʨʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʥʘ ʨʘʟ-

ʨʘʙʦʪʢʫ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʚ 

ʩʬʝʨʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ (ʉʦʛʣʘʰʝʥʠʝ ˉ 8 ʦʪ 26 ʠʶʥʷ 2023 ʛʦʜʘ) ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʘ ï ʆʆʆ ʇʆ çʉʠʙʙʠʦʬʘʨʤè. 
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ʇʦʯʚʘ ï ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʪʝʥʠʷ ʥʝʦʙʭʦʜʠ-

ʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʞʠʟʥʠ, ʫʩʣʦʚʠʷ ʧʨʠ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʯʚʳ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ ʥʝʢʦ-

ʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʷʨʢʦ ʚʳʨʘʞʝʥʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʟʘʚʠʩʠʪ 

ʦʪ ʧʦʯʚʦʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʪ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʘʰʥʠ ʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʧʦʣʝ ʬʦʨʤʠʨʫʶʪʩʷ ʫʯʘʩʪʢʠ ʩ 

ʨʘʟʥʳʤʠ ʫʨʦʚʥʷʤʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, 

ʯʪʦ ʥʘʧʨʷʤʫʶ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʫʣʴʪʫʨʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʮʝʣʦʤ. ʈʘʟʥʳʝ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ 

ʥʘ ʧʦʣʝ, ʪʨʝʙʫʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʕʪʦ 

ʥʝ ʚʩʝʛʜʘ ʙʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 
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ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʶ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʩ ʫʯʝʪʦʤ ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʟʦʥ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʣʝʡ [1]. ʇʨʠ ʵʪʦʤ 

ʚʚʝʜʝʥʠʝ ʚ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʥʘ ʦʩ-

ʥʦʚʝ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʠ ʬʦʩʬʘʪʤʦʙʠʣʠʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʦʙʱʝʡ ʩʫ-

ʧʨʝʩʩʠʚʥʦʩʪʠ ʧʦʯʚʳ [2]. ʆʜʥʠʤʠ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʘʛʨʦʧʨʠʝʤʦʚ ʷʚʣʷʶʪʩʷ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, ʦʪ ʢʦʪʦʨʦʡ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʟʘʚʠʩʠʪ 

ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ, ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ. ʎʝʣʴʶ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʮʝʥʠʪʴ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠ-

ʮʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ɸʟʦʬʠʪ N ʠ ɸʟʦʬʠʪ P ʥʘ 

ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʧʣʦʜʦ-

ʨʦʜʠʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʠ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʇʨʠ-

ʦʙʴʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

(ʩʦʨʪ ɹʫʨʘʥ) ʚ ʉʇʂ çʂʦʣʦʩè ʈʦʤʘʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ (ʟʦʥʘ ʯʝʨʥʦʟʝʤʦʚ ʟʘʩʫʰʣʠ-

ʚʦʡ ʠ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ). ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʙrʣʠ ʚʳʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʥʠʟʢʦʛʦ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʣʘʪʬʦʨʤʳ çCropioè (ʨʠʩʫʥʦʢ 1) ʠ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʨʝʘʣʠʟʦʚʘʥ ʧʦʣ-

ʥʳʡ ʥʘʙʦʨ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ (ʪʘʙʣʠʮʘ 1). ʋʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʧʷʪʠʢʨʘʪʥʦʡ ʧʦ-

ʚʪʦʨʥʦʩʪʠ. ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʦʙʤʦʣʦʪʘ ʩʥʦʧʦʚ ʩ 

1ʤ
2
, ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʢ ʩʪʘʥʜʘʨʪʥʦʡ ʚʣʘʞʥʦʩʪʠ. 

 

ʈʠʩ. 1. ʂʘʨʪʘ ʫʯʘʩʪʢʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 

ʦʧʳʪʥʦʛʦ ʧʦʣʷ ʚ ʉʇʂ çʂʦʣʦʩè (ʞʝʣʪʳʡ ï ʚʳʩʦʢʦʝ, 

ʢʦʨʠʯʥʝʚʳʡ ï ʩʨʝʜʥʝʝ, ʢʨʘʩʥʳʡ ï ʥʠʟʢʦʝ,  

1-4 ʚʘʨʠʘʥʪʳ ʦʧʪrʘ (ʪʘʙʣʠʮʘ 1) 

 



˜ˠ˟˕ ˜˛ˏ˨˥˒˚˕ˬ ˜˝˛ˑˠ˗˟˕ˏ˚˛˞˟˕ ˞˒˘˩˞˗˛ˢ˛˔ˬ˖˞˟ˏ˒˚˚˨ˢ ˗ˠ˘˩˟ˠ˝ 
 

 30 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʚ ʉʇʂ çʂʦʣʦʩè ʈʦʤʘʥʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ 

ɺʘʨʠʘʥʪ (ʜʦʟʘ ʚʥʝʩʝ-

ʥʠʷ ʫʜʦʙʨʝʥʠʡ ʦʪ ʙʘ-

ʟʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʨʠʥʷ-

ʪʦʛʦ ʚ ʭʦʟʷʡʩʪʚʝ) 

ʉʭʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ  

ʧʝʨʝʜ ʧʦʩʝʚʦʤ 
ʧʨʠʧʦʩʝʚʥʦʝ ʚʥʝʩʝʥʠʝ 

1. 100% (ʢʦʥʪʨʦʣʴ) 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦ 

ʩʭʝʤʝ ʭʦʟʷʡʩʪʚʘ  

(ʆʧʣʦʪ ʪʨʠʦ 0,5 ʣ/ʪ + 

ʊʘʙʫ 0,8 ʣ/ʪ) 

ʉʭʝʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʥʷʪʘʷ ʚ 

ʭʦʟʷʡʩʪʚʝ: ʞʠʜʢʦʝ ʫʜʦʙʨʝʥʠʝ- 175 ʣ/ʛʘ 

(ʉʫʣʴʬʘʪ ʘʤʤʦʥʠʷ 20ʢʛ/ʛʘ + ʂʘʨʙʘʤʠʜ  

60 ʢʛ/ʛʘ+ ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ 40 ʢʛ/ʛʘ) +  

ɼʠʘʤʤʦʬʦʩʢʘ N10-P26-K26 ï 100 ʢʛ/ʛʘ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʚʝʩʝ 

2. 85% 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦ 

ʩʭʝʤʝ ʭʦʟʷʡʩʪʚʘ + ɸʟʦ-

ʬʠʪ N (1ʣ/ʪ) + ɸʟʦʬʠʪ P 

(1 ʣ/ʪ)  

ʉʭʝʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʥʪ̫ʘʷ ʚ 

ʭʦʟʷʡʩʪʚʝ ʤʠʥʫʩ 15% (ʞʠʜʢʦʝ ʫʜʦʙʨʝʥʠʝ 

148,75 ʣ/ʛʘ + ɼʠʘʤʤʦʬʦʩʢʘ 85 ʢʛ/ʛʘ) + 

ɸʟʦʬʠʪ N (1ʣ/ʛʘ) + ɸʟʦʬʠʪ P (1ʣ/ʛʘ) 

3. 70% 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦ 

ʩʭʝʤʝ ʭʦʟʷʡʩʪʚʘ + ɸʟʦ-

ʬʠʪ N (1ʣ/ʪ) + ɸʟʦʬʠʪ P 

(1 ʣ/ʪ) 

ʉʭʝʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʥʪ̫ʘʷ ʚ 

ʭʦʟʷʡʩʪʚʝ ʤʠʥʫʩ ʤʠʥʫʩ 30% (ʞʠʜʢʦʝ 

ʫʜʦʙʨʝʥʠʝ 122,5 ʣ/ʛʘ + ɼʠʘʤʤʦʬʦʩʢʘ  

70 ʢʛ/ʛʘ) + ɸʟʦʬʠʪ N (1ʣ/ʛʘ) + ɸʟʦʬʠʪ P 

(1ʣ/ʛʘ) 

4. 50% 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦ 

ʩʭʝʤʝ ʭʦʟʷʡʩʪʚʘ + ɸʟʦ-

ʬʠʪ N (1ʣ/ʪ) + ɸʟʦʬʠʪ P 

(1 ʣ/ʪ) 

ʉʭʝʤʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʥʪ̫ʘʷ ʚ 

ʭʦʟʷʡʩʪʚʝ ʤʠʥʫʩ 50% (ʞʠʜʢʦʝ ʫʜʦʙʨʝʥʠʝ 

87,5 ʣ/ʛʘ + ɼʠʘʤʤʦʬʦʩʢʘ 50 ʢʛ/ʛʘ) + ɸʟʦ-

ʬʠʪ N (1ʣ/ʛʘ) + ɸʟʦʬʠʪ P (1ʣ/ʛʘ) 

 

ʆʧʳʪʳ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʝʟʝʨʚʳ ʧʦʚʳʰʝʥʠʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʣʦ-

ʜʦʨʦʜʠʶ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪ.ʯ. ʦʙʦʩʥʦʚʘʥʠʝ ʚʠʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʠ ʞʠʜʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʙʠʦʧʨʝʧʘ-

ʨʘʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥʘʣʴʥʳʭ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʤʘʰʠʥ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʣʫʯʰʠʝ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɸʥʘʣʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʠʪ ʚʳ-

ʷʚʠʪʴ ʚʣʠʥ̫ʠʝ ʥʘ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʡ ʜʦʟ ʚʥʝʩʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ ʩ ʧʦʩʝʚʘʤʠ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʙʳʣʦ ʥʝ ʚʳʩʦʢʠʤ ʠ ʩʦʩʪʘʚʠʣʦ 244,9 ʰʪ./ʤ
2
 (ʪʘʙʣʠʮʘ 2). ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʜʦʟ ʧʨʠʤʝʥʷʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠʟʤʝʥʝʥʠʷ ʥʘʭʦʜʠ-
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ʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 204,0-286 ʰʪ./ʤ
2
. ʉʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʠʟʤʝʥʷʣʠʩʴ ʦʪ 11,2 

ʜʦ 63,9 ʰʪ./ʤ
2
 ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 34,7 ʰʪ./ʤ

2
 ʠ ʚʘʨʠʘʮʠʠ ʚ ʩʨʝʜʥʝʤ 14,6%. 

ʊ.ʝ. ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ ʚ ʩʨʝʜʥʝʤ ʧʦʣʫʯʝʥʘ ʚʳʩʦʢʘʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʩʭʦʜʦʚ, 

ʩʦʧʦʩʪʘʚʠʤʘʷ ʩ ʚʘʨʠʘʮʠʝʡ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʠ ʛʣʫʙʠʥʳ ʟʘʜʝʣʢʠ ʩʝʤʷʥ. 

ʊʘʙʣʠʮʘ 2 ï ʉʪʘʪʠʩʪʠʢʠ ʢʦʣʠʯʝʩʪʚʘ ʚʩʭʦʜʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʦʧʳʪʥʳʭ ʜʝ-

ʣʷʥʢʘʭ ʧʦʣʝʡ 

ɺʘʨʠʘʥʪ 

ʋʯʘʩʪʦʢ 

ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ 

ʉʪʘʪʠʩʪʠʢʠ ʢʦʣʠʯʝʩʪʚʘ ʚʩʭʦʜʦʚ 

n, 

ʰʪ. 

m, 

ʰʪ./ʤ
2
 

-95%, 

ʰʪ./ʤ
2
 

+95%, 

ʰʪ./ʤ
2
 

s, 

ʰʪ./ʤ
2
 

n, 

% 

ʩʪʘʥʜ. 

ʦʰʠʙʢʘ, 

ʰʪ./ʤ
2
 

100% 

(ʢʦʥʪʨʦʣʴ) 

ʚʳʩʦʢʦʝ  5 228,0 214,1 241,9 11,2 4,9 5,0 

ʩʨʝʜʥʝʝ 5 265,3 246,2 284,4 15,4 5,8 6,9 

ʥʠʟʢʦʝ 5 246,0 166,6 325,4 63,9 26,0 28,6 

85% 

ʚʳʩʦʢʦʝ  5 236,7 186,1 287,3 40,8 17,2 18,2 

ʩʨʝʜʥʝʝ 5 283,3 258,7 308,0 19,9 7,0 8,9 

ʥʠʟʢʦʝ 5 286,0 260,4 311,6 20,6 7,2 9,2 

70% 

ʚʳʩʦʢʦʝ  5 232,0 180,5 283,5 41,5 17,9 18,5 

ʩʨʝʜʥʝʝ 5 230,0 171,9 288,1 46,8 20,3 20,9 

ʥʠʟʢʦʝ 5 243,3 184,7 301,9 47,2 19,4 21,1 

50% 

ʚʳʩʦʢʦʝ  5 236,7 195,1 278,3 33,5 14,2 15,0 

ʩʨʝʜʥʝʝ 5 247,3 216,4 278,2 24,9 10,1 11,1 

ʥʠʟʢʦʝ 5 204,0 140,2 267,8 51,4 25,2 23,0 

ɺ ʩʨʝʜʥʝʤ (60) 244,9 201,7 288,0 34,7 14,6 15,5 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʧʦ ʜʝʣʷʥʢʘʤ ʧʦʣʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʚʥʦʤʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʩʭʦʜʦʚ. ɺʘʨʠʘʮʠʷ ʠʭ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 

14,6%. 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ, ʚʩʭʦʜʦʚ ʠ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ 

ʧʰʝʥʠʮʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ 

ʧʰʝʥʠʮʳ ʥʘ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʠ ʜʝʣʷʥʢʘʭ ʙʣrʘ ʥʠʟʢʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 49,0%. ʕʪʦ ʚʦ 

ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʫ ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʧʦʩʝʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʇʂ-8,5 ʩʦ ʩʪʨʝʣʯɹʘʪʳʤʠ ʣʘʧʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ 2 ʥʘ ʫʯʘʩʪʢʘʭ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʠ ʩʦʩʪʘʚʠʣʘ 56,6 ʠ 57,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʤʠʥʠʤʘʣʴʥʘʷ ï ʥʘ ʚʘʨʠ-

ʘʥʪʝ 4 ʥʘ ʫʯʘʩʪʢʝ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ (40,8%), ʪ.ʝ. ʨʘʟʣʠʯʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ 

ʦʧʳʪʦʚ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʳ.  
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ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ, ʚʩʭʦʜʦʚ, ʧʦʣʝʚʦʡ 

ʚʩʭʦʞʝʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʚʘʨʠʘʥ-

ʪʘʤ ʦʧʳʪʦʚ 

ɺʘʨʠʘʥʪ 
ʋʯʘʩʪʦʢ ʧʦʯʚʝʥ-

ʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 

ʇʦʢʘʟʘʪʝʣʠ 

ʂʚʳʩ, ʰʪ/ʤ
2
 ʂʚʩʭ, ʰʪ/ʤ

2
 ʇʚ, % ʋʙ, ʮ/ʛʘ 

1 

ʚʳʩʦʢʦʝ  500 228 45,6 42,7 

ʩʨʝʜʥʝʝ 500 265 53,0 40,0 

ʥʠʟʢʦʝ 500 246 49,2 37,1 

2 

ʚʳʩʦʢʦʝ  500 237 47,4 45,0 

ʩʨʝʜʥʝʝ 500 283 56,6 40,8 

ʥʠʟʢʦʝ 500 286 57,2 39,2 

3 

ʚʳʩʦʢʦʝ  500 232 46,4 40,0 

ʩʨʝʜʥʝʝ 500 230 46,0 39,5 

ʥʠʟʢʦʝ 500 243 48,6 35,6 

4 

ʚʳʩʦʢʦʝ  500 237 47,4 35,5 

ʩʨʝʜʥʝʝ 500 247 49,4 35,5 

ʥʠʟʢʦʝ 500 204 40,8 36,0 

100 (ʂʦʥʪʨʦʣʴ) 500 244,0 49,2 40,0 

85 500 257,8 53,7 41,6 

70 500 232,8 47,0 38,1 

50 500 229,3 45,9 35,6 

ɺʳʩʦʢʘʷ 500 248,5 49,7 40,9 

ʉʨʝʜʥʷʷ 500 256,3 51,3 38,8 

ʅʠʟʢʘʷ 500 244,8 49,0 36,9 

ʛʜʝ ʂʚʳʩ. ï ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʝʷʥʥʳʭ ʚʩʭʦʞʠʭ ʩʝʤʷʥ, ʰʪ./ʤ
2
; ʂʚʩʭ. ï ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦ-

ʜʦʚ, ʰʪ./ʤ
2
; ʇʚ ï ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ,%, ʋʙ ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʩʪʘʥʜʘʨʪʥʦʡ ʚʣʘʞʥʦʩʪʠ (14%). 

 

ʇʦ ʚʘʨʠʘʥʪʘʤ ʫʜʦʙʨʝʥʠʡ ʩʨʝʜʥʠʝ ʨʘʟʣʠʯʠʷ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʩʦʩʪʘʚʠʣʠ 

7,8% ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ 

ʧʨʠ 85% ʜʦʟʝ ʫʜʦʙʨʝʥʠʡ ʦʪ ʙʘʟʦʚʦʡ ʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɸʟʦʬʠʪ N ʠ 

ɸʟʦʬʠʪ ʈ (53,4%), ʘ ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʠ ʜʦʟʝ ʫʜʦʙʨʝʥʠʡ 50% ʦʪ ʙʘʟʦʚʦʡ (45,9%). 

ʈʘʟʣʠʯʠʷ ʩʨʝʜʥʝʡ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʧʦ ʟʦʥʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ 

ʙʳʣʠ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʳ, ʦʪ 49,0% ʚ ʟʦʥʝ ʥʠʟʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʜʦ 51,3% ʚ ʟʦʥʝ 

ʩʨʝʜʥʝʛʦ.  

ʉʨʝʜʥʷʷ ʢʫʩʪʠʩʪʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ ʩʦʩʪʘʚʠʣʘ 

1,63. ʀʟʤʝʥʝʥʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʦʪ 1,2 ʜʦ 2,0). 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʝʜʥʷʷ ʧʨʠʚʝʜʝʥʥʘʷ (ʢ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ 

14,0%) ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ ʩʦʩʪʘʚʠʣʘ 38,0 ʮ/ʛʘ ʧʨʠ 

ʚʘʨʠʘʮʠʠ 7,9% ʠ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʝ 0,9 ʮ/ʛʘ.  
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʦʪ ʢʦʥʪʨʦʣʷ (100%) ʜʦ 85% ʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 1,7 ʮ/ʛʘ (ʩ 39,0 ʮ/ʛʘ ʜʦ 40,7 ʮ/ʛʘ). ʇʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʩʥʠʞʝʥʠʠ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʜʦ 70% ʠ 50% ʦʪ ʢʦʥʪʨʦʣʷ ʩʨʝʜʥʠʡ 

ʫʨʦʞʘʡ ʩʥʠʞʘʣʩʷ ʜʦ 37,5 ʮ/ʛʘ ʠ 34,9 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʳ.  

ʄʠʥʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥʘ ʚ ʟʦʥʝ ʥʠʟʢʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ (36,1 ʮ/ʛʘ), ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ï ʚ ʟʦʥʝ ʚʳʩʦʢʦʛʦ (39,9 ʮ/ʛʘ). ʈʘʟʣʠʯʠʷ 

ʚʳʩʦʢʦ ʟʥʘʯʠʤʳ ʠ ʩʦʩʪʘʚʣʷʶʪ 10,5%.  

ʈʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ (ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʦʪ ʢʦʥʪʨʦʣʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʟʦʥʘ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚʳ) ʥʘ ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ.  

ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʚʷʟʠ ʠʤʝʝʪ ʚʠʜ: 

ʋʙ = 13,8 + 57,8 ʅʫ ï 32,16 ʅʫ
2
 +2,66 ʅʫ ɿʧ,  R=0,92    (1) 

ɺ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  

 
z=(13,8)+(57,8)*x+(-32,16)*x*x+(2,66)*x*y, R=0,92

 > 42 

 < 41 

 < 39 

 < 37 

 < 35 

 < 33 

 < 31  

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʦʪ ʜʦʟʳ ʚʥʝʩʝʥʠʷ  

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʛʜʝ -1,0 - ʢʦʜʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʟʦʥʳ ʥʠʟʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ, 0 - ʢʦʜʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʟʦʥʳ 

ʩʨʝʜʥʝʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ, +1,0 - ʢʦʜʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʟʦʥʳ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ; 1,0, 

0,85, 0,70, ʠ 0,50 ï ʢʦʜʦʚʳʝ ʦʙʦʟʥʘʯʝʥʠʝ ʜʦʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ: 100% (ʢʦʥʪʨʦʣʴ, 85%, 

70,0% ʠ 50,0% - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʦʪ ʟʦʥʳ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʣʷ ʥʦʩʠʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʦʪ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ï ʢʚʘʜʨʘʪʠʯʥʳʡ. 

ʇʨʠ ʵʪʦʤ ʵʢʩʪʨʝʤʫʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʯʝʪʘʥʠʡ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝ-

ʥʠʡ ʠ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʫʯʘʩʪʢʦʚ ʧʦʣʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʜʠʬ-

ʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ɻʫʙʝʨʥʘʪʦʨʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʚ 

ʩʬʝʨʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ (ʉʦʛʣʘʰʝʥʠʝ ˉ8 ʦʪ 26.06.2023) 
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ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩ ʧʦʠʩʢʘ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ 

ʠ ʫʤʝʥʴʰʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ [1]. 

ɼʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʣʫʯʝ-

ʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ 

[2]. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦ-

ʜʠʷ ʥʘ ʧʦʣʷʭ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʩʝʚ ʠ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [3].  

ʊʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʝʨʥʘ, ʩʥʠʞʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʨʘʩʭʦʜ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ɻʉʄ [4]. 

ʅʘʨʷʜʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʠ ʞʠʜʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ, ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʷʜ ʢʦʣʣʝʢʪʠʚʥʳʭ ʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʥʘʯʘʣʠ ʧʨʠʤʝ-

ʥʷʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʩʝʚ ʧʦ ʟʦʥʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʝʡ. ɼʣʷ 

ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʨʪʳ ï ʟʘʜʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ 

ʤʥʦʛʦʣʝʪʥʠʭ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʩ ʫʢʘʟʘʥʠʝʤ ʛʨʘʥʠʮ ʫʨʦʚʥʝʡ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʟʦʥʘʤ [5-8]. 

ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝ-

ʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ, ʚ ʪ.ʯ. ʦʙʦʩʥʦʚʘʥʠʝ ʚʠʜʦʚ, ʩʧʦʩʦʙʦʚ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ ʛʨʘʥʫʣʠʨʦ-

ʚʘʥʥʳʭ ʠ ʞʠʜʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩ ʤʠʢʨʦɻ ʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ 

ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʩ ʫʜʦʙʨʝʥʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʦʩʪ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʦʣʝʡ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ.  

ʆʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʦʧʳʪʦʚ ʧʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤʫ 

ʚʥʝʩʝʥʠʶ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʠʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʢʦʤ-

ʙʠʥʘʮʠʠ ʧʦ ʟʦʥʘʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʎʝʣ:ɹ ʆʮʝʥʢʘ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʚʥʝʩʝʥʠʷ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ ʚ ʟʦʥʘʭ ʨʘʟʣʠʯʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʧʦ ʠʥʜʝʢʩʫ 
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NDVI ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʅʦʚʦʩʠʙʠʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʟʘʢʣʘʜʢʫ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʥʦʨʤ ʚʳʩʝʚʘ 

ʩʝʤʷʥ ʠ ʜʦʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ ʪʨʝʭ ʧʦʣʷʭ ʭʦʟʷʡʩʪʚʘ ʚ ʟʦʥʘʭ ʨʘʟʣʠʯʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

2. ʀʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʟʦʥ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʠ 

ʜʦʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʠ ʚʦʜ-

ʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ. 

3. ʆʮʝʥʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡ ʧʰʝʥʠʮʳ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ. ɺ 2022 ʛʦʜʫ ʟʘʢʣʘʜʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʆʆʆ çʈʫʙʠʥè ʂʨʘʩʥʦʟʝʨʩʢʦʛʦ ʨʘʡʦʥʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʳʪʳ ʨʝʘʣʠʟʦ-

ʚʘʥʳ ʥʘ ʪʨʝʭ ʧʦʣʷʭ ʭʦʟʷʡʩʪʚʘ (ʨʠʩ.1) ʚ ʟʦʥʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʧʦʯʚʝʥʥʳʤ ʧʣʦʜʦʨʦ-

ʜʠʝʤ, ʚʳʜʝʣʝʥʥʳʤ ʧʦ ʧʨʦʛʨʘʤʤʝ çOneSoilè: ʥʠʟʢʠʤ, ʩʨʝʜʥʠʤ ʠ ʚʳʩʦʢʠʤ. ʅʘ 

ʢʘʞʜʦʤ ʠʟ ʧʦʣʝʡ ʨʝʘʣʠʟʦʚʘʥʳʪʨʠ ʫʨʦʚʥʷ ʩʦʯʝʪʘʥʠʷ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ  

(3,5 ʤʣʥ.ʰʪ./ʛʘ, 3,9 ʤʣʥ. ʰʪ./ʛʘ ʠ 4,3 ʤʣʥ.ʰʪ./ʛʘ) ʠ ʞʠʜʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ (ʂɸʉ- 80 ʣ/ʛʘ, 100 ʣ/ʛʘ ʠ 120 ʣ/ʛʘ). ɼʠʘʤʤʦʬʦʩʢʘ ʚʥʦʩʠʣʘʩʴ ʚ ʛʨʘʥʫʣʠʨʦ-

ʚʘʥʥʦʤ ʚʠʜʝ ʥʘ ʚʩʝʭ ʧʦʣʷʭ ʚ ʜʦʟʝ 90 ʢʛ/ʛʘ ʧʨʠ ʧʦʩʝʚʝ. ʉʭʝʤʘ ʜʝʣʷʥʦʯʥʦʛʦ ʦʧʳʪʘ 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʦʣʝʡ ʠ ʢʘʨʪʳ ʟʦʥ ʧʣʦʜʦʨʦʜʠʷ 
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ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʜʝʣʷʥʦʯʥʦʛʦ ʦʧʳʪʘ 

ʇʦʣʝ 
ˉ 

ʜʝʣ. 

S ʟʦʥʳ, 

ʛʘ 

ɿʦʥʘ ʧʣʦʜʦʨʦ-

ʜʠʷ 

ʀʥʜʝʢʩ ʟʦ-

ʥʳ ʧʣʦʜʦ-

ʨʦʜʠʷ ʧʦʣʷ 

(ʀʧ) 

ʅʦʨʤʘ 

ʚʳʩʝʚʘ 

ʩʝʤʷʥ 

(ʅʫ), 

ʤʣʥ.ʰʪ./ʛʘ 

ɼʦʟʘ ʚʥʝ-

ʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ 

(ʅʚ), ʢʛ/ʛʘ 

ʅʫ/ʅʚ, 

ʢʛ/ʤʣʥ. 

ʰʪ. 

4-18 

1 29,9 ɺʳʩʦʢʘʷ 0,89 3,5 120 34,3 

2 31,1 ʉʨʝʜʥʷʷ 0,82 3,9 100 25,6 

3 30,9 ʅʠʟʢʘʷ 0,78 4,3 80 18,6 

3-19 

4 16,8 ɺʳʩʦʢʘʷ 0,91 3,9 120 30,8 

5 18,0 ʉʨʝʜʥʷʷ 0,83 3,9 80 20,5 

6 18,4 ʅʠʟʢʘʷ 0,78 3,9 100 25,6 

4-13 

7 17,9 ɺʳʩʦʢʘʷ 0,89 3,5 80 22,9 

8 19,1 ʉʨʝʜʥʷʷ 0,81 3,9 100 25,6 

9 19,2 ʅʠʟʢʘʷ 0,78 4,3 120 27,9 

 

ʇʦʩʝʚ ʚʳʧʦʣʥʷʣʩʷ ʢʦʤʧʣʝʢʩʦʤ Bourgault (ɺʨ=16 ʤ, ʜʠʩʢʦʚʳʡ ʩʦʰʥʠʢ). 

ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ 4 ʩʤ. ʄʝʞʜʫʨʷʜʴʷ 25 ʩʤ. 

ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʧʦ ʚʝʛʝʪʘʮʠʠ ʚʳʧʦʣʥʷʣʘʩʴ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ çʄʦʥʪʘʥʘè 

(27 ʤ) ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʥʝʩʝʥʠʝʤ ʞʠʜʢʠʭ ʫʜʦʙʨʝʥʠʡ 27-28 ʠʶʥʷ: ʛʫʤʘʪ  

(0,5 ʣ/ʛʘ ), ʬʘʪʨʠʥ (0,1 ʣ/ʛʘ), ʤʢʬ (2,5 ʢʛ/ʛʘ), ʮʠʥʢ (0,15 ʛ/ʛʘ), ʥʠʪʨʘʪ ʤʘʛʥʠʷ  

(3 ʢʛ/ʛʘ), ʘʥʪʠʚʳʣʝʛʘʯ (0,5 ʣ/ʛʘ), ʬʦʢʩʪʨʦʪ ʵʢʩʪʨʘ (0,5 ʣ/ʛʘ), ʜʘʥʘʜʠʤ ʵʢʩʧʝʨʪ  

(0,5 ʣ/ʛʘ). ʌʫʥʛʠʮʠʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ 20-25 ʠʶʣʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚʣʘʞʥʦʩʪʴ 

ʧʦʯʚʳ ʧʦ ʩʣʦʷʤ ʩ ʠʥʪʝʨʚʘʣʦʤ 10 ʩʤ ʜʦ ʦʜʥʦʛʦ ʤʝʪʨʘ ʦʙʲʝʤʥʳʤ ʩʧʦʩʦʙʦʤ, ʟʘʧʘ-

ʩʳ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ, ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ, ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ ʧʦ ʨʷʜ-

ʢʘʤ ʧʦʩʝʚʦʚ ʠ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ. ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʧʨʦʚʦʜʠʣʩʷ ʦʪʙʦʨ ʧʨʦʙ ʫʨʦʞʘʷ 

ʧʦ ʟʦʥʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʝʡ. 

ɿʘʤʝʨʳ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʧʦ ʩʣʦʷʤ ʧʦʯʚʳ ʥʘ ʦʧʳʪʥʳʭ ʜʝʣʷʥʢʘʭ 

ʦʧʨʝʜʝʣʷʣʠʩʴ 28 ʘʧʨʝʣʷ, 15ʠʶʥʷ, 11 ʠʶʣʷ, 26 ʠʶʣʷ ʠ 25 ʘʚʛʫʩʪʘ. 

ʅʘʙʣʶʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʧʦ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʣʝʜʫʶʱʠʝ ʬʘʟʳ: ʢʫʱʝʥʠʝ, ʢʦʣʦʰʝʥʠʝ, ʢʦʥʝʮ ʮʚʝʪʝʥʠʷ ï ʥʘʯʘʣʦ ʥʘʣʠʚʘ. 

ʂʦʤʙʘʡʥʦʚʳʡ ʫʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʢʘʞʜʦʡ ʟʦʥʝ ʧʦʣʷ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʢʘʨʪʠʨʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ʉʤʝʞʥʳʝ ʧʨʦʭʦʜʳ ʢʦʤʙʘʡʥʘ 

ʧʨʠ ʫʯʝʪʝ ʫʨʦʞʘʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1 (ʚʳʜʝʣʝʥʥʳʝ ʣʠ-

ʥʠʠ ʠ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ). 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʳʷʚʠʣʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʛʨʘ-

ʬʠʢʘʭ ʨʠʩ. 2 ï 4. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʪʨʝʭ ʧʦʣʝʡ ʟʘ ʧʝ-

ʨʠʦʜ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ ʚʣʘʛʠ ʥʘ ʨʘʟʥʳʭ ʧʦʣʷʭ, ʚʩʝ ʪʨʠ ʟʘʚʠʩʠʤʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 

ʥʘʠʤʝʥʴʰʠʝ ʟʘʧʘʩʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʝʟʦʥʘ ʙʳʣʠ ʚ ʟʦʥʘʭ ʥʘʠʤʝʥʴʰʝʛʦ ʧʣʦʜʦ-

ʨʦʜʠʷ, ʘ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ, ʚ ʟʦʥʘʭ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 

 
ʈʠʩʫʥʦʢ 2 ï ʀʩʭʦʜʥʳʝ ʦʙʱʠʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʧʦ ʟʦʥʘʤ 

ʧʣʦʜʦʨʦʜʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʣʝʡ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 28.04.2022 ʛ.) 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʧʦ ʪʨʝʤ ʥʘʙʣʶʜʘʝʤʳʤ ʧʦʣʷʤ 

ʧʦ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. ɺʩʝ ʪʨʠ ʚʝʣʠʯʠʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʛʨʘʬʠʢʘʭ 

ʨʠʩʫʥʢʘ 3, ʦʜʥʦʟʥʘʯʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʪʝʤ ʚʳʰʝ 

ʢʘʞʜʳʡ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ: ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʛʦ ʨʘʩʭʦʜʘ ʚʣʘʛʠ ʠʟ ʤʝʪʨʦʚʦʛʦ 

ʩʣʦʷ ʧʦʯʚʳ ʟʘ ʚʝʛʝʪʘʮʠʶ ʥʘ ʝʜʠʥʠʮʫ ʢʦʤʙʘʡʥʦʚʦʛʦ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ ʧʦ ʪʨʝʤ 

ʥʘʙʣʶʜʘʝʤʳʤ ʧʦʣʷʤ. ɻʨʘʬʠʢʠ ʨʠʩʫʥʢʘ 4, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ 

ʧʦʣʷ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʪʝʤ ʤʝʥʴʰʝ ʚʣʘʛʠ ʧʦʪʨʝʙ-

ʣʷʶʪ ʨʘʩʪʝʥʠʷ ʥʘ ʝʜʠʥʠʮʫ ʫʨʦʞʘʷ. 
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ʊʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʙʦʙʱʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʚʷʟʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʦʪ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ, ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʠʥ-

ʜʝʢʩʘ ʟʦʥʳ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

       (1) 

 
ʈʠʩʫʥʦʢ 3 ï ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ (ʇʚ), ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ (ʅʨ) 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (ʋʙ) ʧʦ ʟʦʥʘʤ ʧʣʦʜʦʨʦʜʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʣʝʡ 

 

 

ʈʠʩʫʥʦʢ 4 ï ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʚʣʘʛʠ ʠʟ ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʟʘ ʚʝʛʝʪʘʮʠʶ  

ʥʘ ʝʜʠʥʠʮʫ ʢʦʤʙʘʡʥʦʚʦʛʦ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ ʧʦ ʥʘʙʣʶʜʘʝʤʳʤ ʧʦʣʷʤ 
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ʋʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. ɺʝʣʠʯʠʥʘ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ R
2 
ʨʘʚʥʘ 0,76. ʇʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʘʥʥʳʝ ʛʨʘʬʠ-

ʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, 

ʚʣʠʷʶʱʠʤ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʬʦʨʤʫʣʘ ʦʙʦʙʱʸʥʥʦʛʦ ʫʨʦʚʥʷ ʩʚʷʟʠ (1) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʨʦʚʝʜʝʥʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦʚʳʰʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʚʥʦ-

ʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʝʜʠʥʠʮʫ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʚʝʩʝʥʥʠʭ ʚʣʘʛʦ-

ʟʘʧʘʩʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʣʠʷʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ. ʇʨʦʚʝʜʝʥʥʳʡ ʣʝʪʦʤ 

2022 ʛʦʜʘ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʧʦʣʷʭ ʆʆʆ çʈʫʙʠʥè ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 

ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʝʤ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʝʩʪʝ-

ʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʢʘʢ ʩʨʝʜʥʠʡ ʧʦ ʧʦʣʶ, ʪʘʢ ʠ ʧʦ ʟʦʥʘʤ ʝʛʦ ʧʦʯʚʝʥ-

ʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʥʦʨʤʘʤʠ ʚʳʩʝʚʘ ʠ ʜʦʟʘʤʠ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ ʦʢʘʟʘʣʦ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡ ʧʰʝʥʠʮʳ. ʅʦ ʵʪʦ ʚʣʠʷ-

ʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʚʝʩʝʥʥʠʭ ʚʣʘʛʦʟʘʧʘʩʦʚ ʧʦʣʫʯʝʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ. ʇʦʵʪʦ-

ʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ ʩ ʪʝʤ, ʯʪʦʙʳ ʫʩʪʘ-

ʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʡ ʠ ʠʭ ʜʦʟ ʚʥʝʩʝʥʠʷ ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʉʆʈɻʆɺʓʍ ʂʋʃʔʊʋʈ  

ɺ ʋʉʃʆɺʀʗʍ ʐɽɹɸʃʀʅʉʂʆʁ ʇʆɼɿʆʅʓ ʈɽʉʇʋɹʃʀʂʀ ɸʃʊɸʁ 
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ɺʚʝʜʝʥʠʝ. ɺ ʩʨʝʜʥʝʛʦʨʥʦʡ ʟʦʥʝ ʐʝʙʘʣʠʥʩʢʦʡ ʧʦʜʟʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʲʸʤʠʩʪʳʭ ʢʦʨʤʦʚ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʫʞʝ ʚʩʝ ʟʘʥʷʪʳ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ, ʫʯʝ-

ʥʳʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʥʘʨʷʜʫ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ 

ʫʨʦʚʥʷ ʘʛʨʦʪʝʭʥʠʢʠ, ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘʠʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ, ʢʘʢ ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʩʦʨʛʦ, ʩʦʨʛʦ-

ʩʫʜʘʥʢʦʚʳʡ ʛʠʙʨʠʜ, ʩʧʦʩʦʙʥʳʭ ʬʦʨʤʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʟʘʩʫʭ, 

ʚʳʩʦʢʫʶ ʠ ʩʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ [1,2]. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʙʠʦʤʘʩʩʳ 

ʩʦʨʛʦʚʳʝ ʢʫʣʴʪʫʨʳ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʣʫʯʰʠʭ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʂʦʨʤʦʚʘʷ ʤʘʩʩʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʟʝʨʥʦʩʝʥʘʞ ʠ ʤʦʥʦʢʦʨʤ) 

ʦʧʪʠʤʘʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ ʧʦ ʩʘʭʘʨʦʧʨʦʪʝʠʥʦʚʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʦʢ ʩʘʭʘʨʘ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ. ʂʦʨʤʘ ʠʟ ʩʫ-

ʜʘʥʢʩʢʦʡ ʪʨʘʚʳ, ʩʦʨʛʦ, ʩʦʨʛʦ-ʩʫʜʘʥʩʢʦʚʳʭ ʛʠʙʨʠʜʦʚ ʦʭʦʪʥʦ ʧʦʝʜʘʝʪʩʷ ʚʩʝʤʠ 

ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ [1,3]. ʉʦʨʛʦʚʳʝ ʢʫʣʴʪʫʨʳ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʘʞʝ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʣʘʛʠ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦ-

ʚʠʷʭ, ʬʦʨʤʠʨʫʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʫʨʦʞʘʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʦʪʣʠʯʘʶʪʩʷ ʚʳ-

ʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʙʳʩʪʨʳʤ ʦʪʨʘʩʪʘʥʠʝ ʧʦʩʣʝ ʫʢʦʩʦʚ [4,1].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʙʦʨ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʠʭ ʩʦʨʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʐʝʙʘʣʠʥʩʢʦʡ ʧʦʜʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. 
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ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʐʝʙʘʣʠʥʩʢʦʡ ʧʦʜʟʦʥʝ 

ʩʨʝʜʥʝʛʦʨʥʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʚ 2020 ʛ ʥʘ ʙʘʟʝ ʂʌʍ çɽʛʘʨʤʠʥʘ ʄ.ʄ.è 

ʩ. ɼʴʝʢʪʠʝʢ. ʐʝʙʘʣʠʥʩʢʠʡ ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʚʢʣʶʯʘʝʪ 127916 ʛʘ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʠʟ ʥʠʭ 21929 ʛʘ ʧʘʰʥʠ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʤʠ, ʛʦʨʥʦ-ʣʝʩʥʳʤʠ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʤʠ ʚʳʱʝʣʦʯʝʥ-

ʥʳʤʠ ʩʨʝʜʥʝ-ʠ ʤʘʣʦʤʦʱʥʳʤʠ ʧʦʯʚʘʤʠ. ʐʝʙʘʣʠʥʩʢʘʷ ʧʦʜʟʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʫʤʝʨʝʥʥʦ ʧʨʦʭʣʘʜʥʦʡ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ. ʉʫʤʤʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝ-

ʨʘʪʫʨ ʩʦʩʪʘʚʣʷʝʪ 1400-1600Áʉ, ʜʣʠʥʘ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ 60-90 ʜʥʝʡ. ʇʦʟʜ-

ʥʠʝ ʚʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʦʪʤʝʯʘʶʪʩʷ ʜʦ 5-7 ʠʶʥʷ, ʘ ʨʘʥʥʠʝ ʦʩʝʥʥʠʝ ʥʘʯʠʥʘʶʪʩʷ 

ʩ 21 ʘʚʛʫʩʪʘ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 525-600 ʤʤ, ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʤʘʡ-ʘʚʛʫʩʪ ʚʳʧʘʜʘʝʪ ï 330-350 ʤʤ [5].  

ɸʛʨʦ ʤʝʪʝʦʫʩʣʦʚʠʷ ʚ 2020 ʛ ʩʣʦʞʠʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠ-

ʪʠʷ ʠʩʧʳʪʳʚʘʝʤʳʭ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ +10Áʉ 

ʩʦʩʪʘʚʠʣʘ 1431Áʉ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʠʶʥʴ-ʘʚʛʫʩʪ) 

ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ 305 ʤʤ ʠʣʠ 111% ʢ 

ʥʦʨʤʝ.  

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʘʷ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ï ʩʨʝʜ-

ʥʝʝ (4,9%), ʢʘʣʠʷ ï ʥʠʟʢʦʝ (114 ʤʛ/ʢʛ ʧʦʯʚʳ), ʬʦʩʬʦʨʘ ï ʧʦʚʳʰʝʥʥʦʝ (37 ʤʛ/ʢʛ 

ʧʦʯʚʳ), ʨH ï 7,19 ʥʝʡʪʨʘʣʴʥʘʷ.  

ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ 28 ʤʘʷ, ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ, ʩʝʷʣʢʦʡ ʉɿʇ-3,6 ʉʂʄ 

ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ï 1,8 ʤʣʥ. ʰʪ/ʛʘ, ʩʦʨʛʦ ʠ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠ-

ʙʨʠʜʘ ï 1,1 ʤʣʥ. ʰʪ/ʛʘ, ʚ ʩʤʝʩʠ: ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʇʨʠʘʣʝʡʩʢʘʷ 7 ï 0,9 ʤʣʥ. 

ʰʪ/ʛʘ + ʩʦʨʛʦ ʩʘʭʘʨʥʦʛʦ ɻʘʣʠʷ ï 0,33 ʤʣʥ. ʰʪ/ʛʘ + ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ 

ʅʘʚʠʛʘʪʦʨ ï 0,35 ʤʣʥ. ʰʪ/ʛʘ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 90 ʤ
2
, ʧʦʚʪʦʨʥʦʩʪʴ 3ʭ-ʢʨʘʪʥʘʷ. 

ʋʙʦʨʢʘ ʥʘ ʩʠʣʦʩ ʧʨʦʚʝʜʝʥʘ ï 18 ʘʚʛʫʩʪʘ. ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʤʝʪʦʜʠʢʘ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè 

[6] ʠ ʤʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʪrʘ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [7].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʩʭʦʜʳ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʷʚʠʣʠʩʴ ʥʘ  

13-14 ʜʝʥʴ. ʇʝʨʠʦʜ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʚʳʤʝʪʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʡ ʠ ʫʚʣʘʞʥʸʥ-

ʥʦʡ ʧʦʛʦʜʳ ʫ ʩʦʨʪʦʚ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʩʦʩʪʘʚʠʣ ï 56-60 ʜʥʝʡ, ʫ ʩʦʨʛʦ-
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ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ï 77 ʜʥʝʡ, ʫ ʩʦʨʛʦ ʩʘʭʘʨʥʦʛʦ ï 79 ʜʥʝʡ (ʪʘʙʣ.). ʉʦʨʛʦ ʠ 

ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʡ ʛʠʙʨʠʜ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʠ ʩʠʣʦʩ ʥʘʯʠʥʘʣʠ ʩʢʘʰʠʚʘʪʴ ʩ ʬʘʟʳ 

ʚrʭʦʜʘ ʚ ʪʨʫʙʢʫ ʥʘ 65 ʜʝʥʴ. ʈʘʩʪʝʥʠʷ ʭʦʨʦʰʦ ʨʘʩʢʫʩʪʠʣʠʩʴ, ʫ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ 

ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʦ 2-3, ʩʦʨʛʦ ʩʘʭʘʨʥʦʛʦ ʠ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ï ʧʦ  

1-2 ʚʝʛʝʪʘʪʠʚʥʳʭ ʩʪʝʙʣʷ. 

ʊʘʙʣʠʮʘ ï ɹʠʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʯʠʩʪʦʤ ʚʠʜʝ 

ʠ ʚ ʩʤʝʩʠ 

ʇʦʢʘʟʘʪʝʣʠ 
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ɺʩʭʦʜʳïʚʳʤʝʪʳʚʘʥʠʝ, ʜʥʝʡ 56 57 60 79 77 56-79 

ɺr ʩʦʪʘ, ʩʤ 160 160 170 145 145 150-175 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʡ ʨʘʩʪʝʥʠʡ ʧʝʨʝʜ 

ʫʙʦʨʢʦʡ, ʰʪ/ʤ
2
 

172 165 140 65 80 145 

ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ,% 93 93 83 75 78 96 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʟʝʣʝʥʦʡ ʤʘʩʩ r

ʅʉʈ 05 ï 1,3 
20,40 21,06 20,15 19,44 25,28 28,36 

ʩʫʭʦʛʦ ʚ-ʚʘ 4,88 5,50 5,16 4,56 5,94 6,68 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ,% 7,1 7,9 7,9 8,9 8,6 8,6 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʇʇ* 1 ʢ.ʝʜ., ʛ 81 86 92 91 88 89 

ʉʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʚ ʩʦʢʝ ʩʪʝʙ-

ʣʷ,% 
7,1 7,2 7,2 14,5 11,4 13,3 

ʉʙʦʨ ʇʇ* ʚ ʩʫʭʦʤ ʚ-ʚʝ, ʮ/ʛʘ 2,42 3,04 2,85 2,84 3,57 4,02 

ʉʙʦʨ ʢʦʨʤ. ʝʜ. ʚ ʩʫʭʦʤ ʚ-ʚʝ, ʪ/ʛʘ 2,98 3,52 3,09 3,10 4,04 4,49 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʄɼʞ/ʢʛ 8,65 8,89 8,67 9,17 9,19 9,11 

ʉʪʦʠʤʦʩʪʴ 1 ʮ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, 

ʨʫʙʣʝʡ 
32,4 31,4 32,8 33,4 25,7 23,8 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ,% 186 195 182 177 259 290 

 

ʅʘʠʙʦʣʴʰʝʡ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʩʨʝʜʠ ʩʦʨʪʦʚ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʢ ʤʦʤʝʥʪʫ 

ʫʙʦʨʢʠ ʜʦʩʪʠʛ ʩʦʨʪ ɿʝʤʣʷʯʢʘ ï 170 ʩʤ, ʯʪʦ ʚʳʰʝ ʥʘ 10 ʩʤ ʩʦʨʪʦʚ ʇʨʠʦʙʩʢʘʷ 97 

ʠ ʇʨʠʘʣʝʡʩʢʘʷ 7. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʨʛʦ ʠ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ʩʦʩʪʘʚʠ-

ʣʘ 145 ʩʤ. ɺ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʨʦʩʪ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 25 ʩʤ, ʩʦʨ-

ʛʦ ʠ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ʥʘ 5 ʩʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʯʠʩʪʳʤʠ ʧʦʩʝʚʘʤʠ. 

ɺʩʝ ʠʩʧʳʪʳʚʘʝʤʳʝ ʢʫʣʴʪʫʨʳ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳ ʢ ʧʦʣʝʛʘʥʠʶ ʠ ʧʨʠʛʦʜʥʳ ʢ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʙʦʨʢʝ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ï 4,8 ʙʘʣʣʘ, ʩʦʨʛʦ ʠ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʡ 

ʛʠʙʨʠʜ ï 5,0 ʙʘʣʣʦʚ.  

ʍʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ (93%) ʩʨʝʜʠ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ 

ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʩʦʨʪʦʚ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʇʨʠʦʙʩʢʘʷ 97 ʠ ʇʨʠʘʣʝʡʩʢʘʷ 7, ʫ ʩʦʨʪʘ 

ɿʝʤʣʷʯʢʘ ʩʦʭʨʘʥʥʦʩʪʴ ʙʳʣʘ ʥʠʞʝ ʥʘ 10%, ʘ ʫ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ʠ ʩʦʨ-

ʛʦ ʥʘ 15-18%. ɺ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʦʪʤʝʯʝʥ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʩʦʭʨʘʥʠʚ-

ʰʠʭʩʷ ʨʘʩʪʝʥʠʡ 96%. 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʨʪʦʚ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʩʦʩʪʘʚʠʣʘ  

20,1-21,0 ʪ/ʛʘ, ʚʳʜʝʣʠʣʩʷ ʩʦʨʪ ʇʨʠʘʣʝʡʩʢʘʷ 7 ï 21,0 ʪ/ʛʘ, ʯʪʦ ʚʳʰʝ ʥʘ  

0,6-0,9 ʪ/ʛʘ ʩʦʨʪʦʚ ɿʝʤʣʷʯʢʘ ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʇʨʠʦʙʩʢʘʷ 97. 

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ ʩʨʝʜʠ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʯʠ-

ʩʪʳʭ ʧʦʩʝʚʘʭ ʧʦʣʫʯʝʥʘ ʫ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ï 25,2 ʪ/ʛʘ, ʯʪʦ ʙʦʣʴʰʝ 

ʩʦʨʛʦ ʩʘʭʘʨʥʦʛʦ ʥʘ 5,8 ʪ/ʛʘ ʠ ʩʦʨʪʦʚ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ï ʥʘ 4,2-4,8 ʪ/ʛʘ, ʥʦ ʤʝʥʴ-

ʰʝ ʥʘ 3,0 ʪ/ʛʘ ʠʭ ʩʤʝʰʘʥʥʦʛʦ ʧʦʩʝʚʘ. 

ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (6,68 ʪ/ʛʘ) ʥʘʙʣʶʜʘʣʩʷ ʚ ʩʤʝʰʘʥʥʦʤ 

ʧʦʩʝʚʝ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʚʳʰʝ ʯʠʩʪʳʭ ʧʦʩʝʚʦʚ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ 

ʥʘ 0,74 ʪ/ʛʘ, ʩʦʨʪʦʚ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ï ʥʘ 1,18-1,80 ʪ/ʛʘ ʠ ʩʦʨʛʦ ï ʥʘ 2,12 ʪ/ʛʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʦʨʛʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠ ʩʤʝʩʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 7,1-8,9%, ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʤʝʯʝʥ ʫ ʩʦʨʛʦ ʩʘʭʘʨʥʦʛʦ ï 8,9%, ʫ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠ-

ʙʨʠʜʘ ʠ ʚ ʩʤʝʩʠ ï 8,6%, ʩʨʝʜʠ ʩʦʨʪʦʚ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʫ ɿʝʤʣʷʯʢʘ ʠ ʇʨʠʘʣʝʡ-

ʩʢʘʷ 7 ï 7,9%.  

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ 1 ʢʦʨʤ. ʝʜ. ʧʝʨʝʚʘʨʠʤʳʤ ʧʨʦʪʝʠʥʦʤ ʫ ʢʫʣʴʪʫʨ ʚʘʨʴʠʨʦ-

ʚʘʣʘ ʦʪ 81 ʜʦ 92 ʛ. ʉʨʝʜʠ ʩʦʨʪʦʚ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʩ ʥʘʠʙʦʣʴʰʝʡ ʦʙʝʩʧʝʯʝʥʥʦ-

ʩʪʴʶ ʧʝʨʝʚʘʨʠʤʳʤ ʧʨʦʪʝʠʥʦʤ ʚʳʜʝʣʠʣʩʷ ʩʦʨʪ ɿʝʤʣʷʯʢʘ ï 92 ʛ, ʩʦʨʛʦ ʩʘʭʘʨʥʦʝ 

ï 91 ʛ, ʚ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ï 89 ʛ. 

ʉʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʚ ʩʦʢʝ ʩʪʝʙʣʝʡ ʥʘʭʦʜʠʣʦʩʴ ʫ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʥʘ 

ʫʨʦʚʥʝ 7,1-7,2%, ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ï 11,4%, ʚʩʝʭ ʚʳʰʝ ʜʘʥʥʳʡ ʧʦʢʘ-

ʟʘʪʝʣʴ ʙʳʣ ʫ ʩʦʨʛʦ ʩʘʭʘʨʥʦʛʦ ï 14,5%, ʚ ʩʤʝʩʠ ï 13,3%. 
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ʇʦ ʩʙʦʨʫ ʢʦʨʤ. ʝʜ. ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ (3,52 ʪ/ʛʘ) ʣʠʜʠʨʦ-

ʚʘʣ ʩʦʨʪ ʇʨʠʘʣʝʡʩʢʘʷ 7, ʯʪʦ ʚʳʰʝ ʥʘ 0,43 ʪ/ʛʘ ʠ 0,54 ʪ/ʛʘ ʩʦʨʪʦʚ ɿʝʤʣʷʯʢʘ ʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʇʨʠʦʙʩʢʘʷ 97. ʅʘʠʙʦʣʴʰʠʡ ʩʙʦʨ ʢʦʨʤ. ʝʜ. ʩʨʝʜʠ ʩʦʨʛʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʧʦʣʫʯʝʥ ʫ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ ï 4,04 ʪ/ʛʘ, ʯʪʦ 

ʚʳʰʝ ʯʝʤ ʫ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ï ʥʘ 1,0 ʪ/ʛʘ ʠ ʩʦʨʛʦ ï ʥʘ 1,2 ʪ/ʛʘ, ʥʦ ʥʠʞʝ ʩʤʝʩʠ ï 

ʥʘ 0,45 ʪ/ʛʘ. 

ʉʙʦʨ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʥʘ ʩʠʣʦʩ ʩʦʨʪʦʚ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ 

ʩʦʩʪʘʚʣʷʝʪ ï 8,65-8,89 ʤɼʞ/ʢʛ, ʩʦʨʛʦ ʩʘʭʘʨʥʦʛʦ ʠ ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʦʛʦ ʛʠʙʨʠʜʘ 

9,17-9,19 ʄɼʞ/ʢʛ, ʚ ʩʤʝh ʘʥʥʦʤ ʧʦʩʝʚʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ï 9,11 ʄɼʞ/ʢʛ.  

ɺʦʟʜʝʣʳʚʘʥʠʝ ʩʦʨʛʦʚʳʭ ʤʝʣʢʦʩʝʤʷʥʥʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʐʝʙʘʣʠʥ-

ʩʢʦʡ ʧʦʜʟʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʟʘ ʩʯʝʪ ʥʝʙʦʣʴʰʦʡ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩʧʦ-

ʩʦʙʥʳ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ ʥʘ 21-38% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠ-

ʮʠʦʥʥʦ ʚʦʟʜʝʣʳʚʘʝʤ ʦʚʩʦʤ. ʊʘʢ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʮ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠʟ ʩʦʨʛʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚ ʂʌʍ çɽʛʘʨʤʠʥʘ ʄ.ʄ.è ʚ ʮʝʥʘʭ 2020 ʛ ʩʦʩʪʘʚʠʣʘ 23,8-33,4 ʨʫʙʣʷ, ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʦʚʩʦʤ ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ 200 ʮ/ʛʘ ï 41,8 ʨʫʙʣʴ. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ɺ ʐʝʙʘʣʠʥʩʢʦʡ ʧʦʜʟʦʥʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʘʣʦ-

ʚʦʛʦ ʩʙʦʨʘ ʩʠʣʦʩʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʯʥʳʭ ʢʦʨʤʦʚ, ʫʤʝʥʴʰʝʥʠʷ ʠʭ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʨʘʱʠʚʘʪʴ ʩʫʜʘʥʩʢʫʶ ʪʨʘʚʫ ʇʨʠʘʣʝʡʩʢʘʷ 7, 

ɿʝʤʣʷʯʢʘ, ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʡ ʛʠʙʨʠʜ ʅʘʚʠʛʘʪʦʨ, ʩʦʨʛʦ ʩʘʭʘʨʥʦʝ ɻʘʣʠʷ. ɸ ʜʣʷ 

ʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ, ʩʘʭʘʨʘʤ ʠ ʧʨʦʪʝʠʥʫ ʢʦʨʤʘ 

ʚʨrʘʱʠʚʘʪʴ ʜʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʚ ʩʤʝʩʠ. ʇʨʠ ʧʦʩʝʚʝ ʚ III  ʜʝʢʘʜʝ ʤʘʷ ʩʦʨʛʦʚʳʝ 

ʢʫʣʴʪʫʨʳ ʥʘʨʘʱʠʚʘʶʪ ʦʢʦʣʦ 19,4-25,2 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʘ ʚ ʩʤʝʩʠ ï 28,3 ʪ/ʛʘ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʌɻɹʅʋ ʌɸʅʎɸ ˉ 0534-

2021-0002 
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ʢʘʨʪʦʬʝʣʴ ʠʤʝʝʪ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʟ ʥʝʛʦ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʢʨʘʭ-

ʤʘʣ, ʢʣʝʡ, ʧʘʪʦʢʫ, ʩʧʠʨʪ. ʂʘʨʪʦʬʝʣʴʥʳʡ ʢʨʘʭʤʘʣ, ʢʨʦʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʷʭ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: 

ʪʝʢʩʪʠʣʴʥʦʡ, ʢʦʥʩʝʨʚʥʦʡ, ʙʫʤʘʞʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦ-

ʩʪʠ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ. ɼʣʷ ʢʘʨʪʦʬʝʣʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʣʫʙʥʝʡ, ʢʦʪʦʨʘʷ ʫʚʝʣʠʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ 

ʙʦʣʝʟʥʷʤ, ʘ ʟʥʘʯʠʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ ʦʙʠʣʴʥʦʛʦ ʫʨʦʞʘʷ, ʜʝʣʘʝʪ 

ʢʣʫʙʥʠ ʢʘʯʝʩʪʚʝʥʥʝʝ. [1]
 

ʄʝʪʦʜʠʢʘ. ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ 

ʞʠʜʢʠʤ ʫʜʦʙʨʝʥʠʝʤ Natur Agro EcoGrow ʥʘ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʬʨʘʢ-

ʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ɸʜʨʝʪʪʘ ʠ ɻʘʣʘ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ:  

1. ʉʦʨʪ ɸʜʨʝʪʪʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ  

2. ʉʦʨʪ ɸʜʨʝʪʪʘ ʦʙʨʘʙʦʪʢʘ ʢʣʫʙʥʝʡ  

3. ʉʦʨʪ ɻʘʣʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 

4. ʉʦʨʪ ɻʘʣʘ ʦʙʨʘʙʦʪʢʘ ʢʣʫʙʥʝʡ.  

ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʪʨʝʭʢʨʘʪʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. 

ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 10,5ʤ
2
. ʇʨʝʜʧʦʩʘʜʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʢʣʫʙʥʝʡ ʧʨʦʚʦʜʠʣʠ ʞʠʜ-

ʢʠʤ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ Natur Agro EcoGrow ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 

10ʤʣ/2ʣ, ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ 10-15 ʣ/ʪ. ʇʦʩʘʜʢʘ ʧʦʟʜʥʷʷ 27.05.2023 ʩ ʥʦʨʤʦʡ  

35 ʪʳʩ.ʰʪ./ʛʘ, ʧʨʠ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 0,40ʤ ʭ 0,70ʤ. ɼʘʪʘ ʩʙʦʨʘ ʠ ʫʯʝʪʘ ʫʨʦʞʘʷ ʧʨʦ-

ʚʦʜʠʣʘʩʴ 23.09.2023ʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʚʳʱʝʣʦʯʝʥʥʳʭ ʫʤʝʨʝʥʥʦ-

ʟʘʩʫʰʣʠʚʦʡ ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ 

ʩʪʘʥʮʠʠ ɸʣʪʘʡʩʢʦʛʦ ɻɸʋ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, 2023ʛʦʜ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ. ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʜʦ ʮʚʝ-

ʪʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʦʩʘʜʢʦʚ ʙʳʣʦ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ, ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘ-
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ʪʫʨʝ ʚʦʟʜʫʭʘ (ʨʠʩʫʥʦʢ 1,2). ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʘʚʠʣ ʚ ʤʘʝ 

0,15 ʠ ʚ ʠʶʥʝ 0,35, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʪʨʦʟʘʩʫʰʣʠʚʳʤ ʫʩʣʦʚʠʷʤ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʝʨʠʦʜ ʤʘʡ ï ʩʝʥʪʷʙʨʴ 2023 ʛ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʤʘʡ ï ʩʝʥʪʷʙʨʴ 2023 ʛ. 

 

ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʘʚʛʫʩʪ ï ʩʝʥʪʷʙʨʴ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʫʚʝʣʠʯʠʣʦʩʴ, 

ʧʨʠʙʣʠʞʘʣʦʩʴ ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ, ʦʥʠ ʙʳʣʠ ʧʝʨʠʦʜʠʯʥʳʤʠ, ʠ ʢ ʫʙʦʨʢʝ ʢʘʨ-

ʪʦʬʝʣʷ ʧʦʯʚʘ ʙʳʣʘ ʠʟʙʳʪʦʯʥʦ-ʫʚʣʘʞʥʝʥʥʘʷ, ʯʪʦ ʩʦʟʜʘʚʘʣʦ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʫʙʦʨ-

ʢʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʷ NaturAgro EcoGrow ʧʦʚʣʠʷʣʦ ʥʘ ʵʣʝ-

ʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. 
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ʂʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʩ ʢʫʩʪʘ ʦʪʣʠʯʘʣʩʷ ʢʘʢ ʧʦ ʠʟʫʯʘʝʤʳʤ ʩʦʨʪʘʤ, ʪʘʢ ʠ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ (ʪʘʙʣʠʮʘ 1). ʋ ʩʦʨʪʘ ɸʜʨʝʪʪʘ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʥʘ ʚʘʨʠʘʥʪʝ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ 11,6 ʰʪ. ʚ ʢʫʩʪʝ, ʫ ʩʦʨʪʘ ɻʘʣʘ ï 10,6 ʰʪ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʫʜʦʙʨʝʥʠʷ Natur Agro EcoGrow ʫʚʝʣʠʯʠʚʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ 

ʢʣʫʙʥʝʡ ʥʘ 7,4 ʠ 7,7 ʰʪ. ʠ ʩʦʩʪʘʚʠʣʦ ʫ ɸʜʨʝʪʪʳ 11,6 ʰʪ., ʫ ɻʘʣʳ 18,3 ʰʪ. 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʢʣʫʙʥʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʝʣʘ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʢʘʨʪʦʬʝʣʷ. ʇʨʠʤʝʥʝʥʠʝ Natur Agro EcoGrow ʫ ʩʦʨʪʘ ɸʜʨʝʪʪʘ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʦ ʩʥʠʟʠʣʘʩʴ ʤʘʩʩʘ ʢʣʫʙʥʷ ʥʘ 3 ʛ. ï 121,3 ʛ, ʦʜʥʘʢʦ ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʩ ʢʫʩʪʘ ʦʢʘ-

ʟʘʣʩʷ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʷ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ, ʥʘ ʢʦʥʪʨʦʣʝ - 1329,6 ʛ, ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

ʫʜʦʙʨʝʥʠʝʤ - 2309,0 ʛ. ʋ ʩʦʨʪʘ ɻʘʣʘ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʷ ʫʚʝʣʠʯʠʣʦ ʩʨʝʜʥʶʶ 

ʤʘʩʩʫ ʢʣʫʙʥʷ ʥʘ 22,3 ʛ, ʠ ʩʦʩʪʘʚʠʣʘ 97,3 ʛ, ʯʪʦ ʫʚʝʣʠʯʠʣʦ ʠ ʤʘʩʩʫ ʢʣʫʙʥʝʡ ʩ ʢʫ-

ʩʪʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 1783,6 ʛ. 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʷ ʥʘ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ 

ɺʘʨʠʘʥʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʢʣʫʙʥʝʡ ʩ ʢʫ-

ʩʪʘ, ʰʪ. 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ 

ʢʣʫʙʥʷ, ʛ 

ʄʘʩʩʘ ʢʣʫʙ-

ʥʝʡ ʩ ʢʫʩʪʘ, ʛ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ  

ʫʨʦʞʘʷ 

ʪ/ʛʘ % 

ɸʜʨʝʪʪʘ ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ 
11,6 124,3 1329,6 46,5 - - 

ɸʜʨʝʪʪʘ ʦʙ-

ʨʘʙʦʪʢʘ 

EcoGrow 

19,0 121,3 2309,0 80,8 34,3 73,8 

ɻʘʣʘ ʙʝʟ ʦʙ-

ʨʘʙʦʪʢʠ 
10,6 75,0 698,0 24,4 - - 

ɻʘʣʘ ʦʙʨʘʙʦʪ-

ʢʘ EcoGrow 
18,3 97,3 1783,6 62,4 38,0 155,7 

ʅʉʈ05: ɸʜʨʝʪʪʘ 23,3 ʪ/ʛʘ ɻʘʣʘ 20,1 ʪ/ʛʘ 

 

ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʷ ʠʟʤʝʥʠʣʦ ʠ ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʢʣʫʙʥʝʡ. ʋ ʦʙʦ-

ʠʭ ʩʦʨʪʦʚ. ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʬʨʘʢʮʠʡ, ʧʨʠ 

ʵʪʦʤ ʪʦʚʘʨʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʫ ʩʦʨʪʘ ɸʜʨʝʪʪʘ ʥʘ 16,9% ʧʨʠ 86,2% ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʫʜʦʙʨʝʥʠʷ, ʫ ʩʦʨʪʘ ɻʘʣʘ ʥʘ 6,4% ʧʨʠ 78,1% ʩ ʧʨʠʤʝʥʝʥʠʝʤ Natur Agro 

EcoGrow (ʪʘʙʣ. 2). 

ʅʘʠʤʝʥʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʚ ʦʧʳʪʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫ ʩʦʨʪʘ ɻʘʣʘ 

ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ, ʦʥʘ ʩʦʩʪʘʚʠʣʘ 24,4 ʪ/ʛʘ, ʧʨʝʜʧʦʩʘʜʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ 
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ʢʣʫʙʥʝʡ Natur Agro EcoGrow ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʥʝʡ ʩ 

ʢʫʩʪʘ, ʤʘʩʩʫ ʢʣʫʙʥʝʡ ʠ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʫ ʵʪʦʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʠʣʘ 38 ʪ/ʛʘ 

(155,7%).  

ʊʘʙʣʠʮʘ 2 ï ʌʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ɺʘʨʠʘʥʪ 

ʂʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ 

ʊʦʚʘʨʥʳʝ, 

% 

ʤʝʣʢʠʝ 

<50 ʛ 

ʩʨʝʜʥʠʝ 

50-100 ʛ 

ʢʨʫʧʥʳʝ 

100 ʛ 

ʰʪ. % ʰʪ. % ʪh. % 

ɸʜʨʝʪʪʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 5,0 30,7 4,0 24,5 7,3 44,8 69,3 

ɸʜʨʝʪʪʘ ʦʙʨʘʙʦʪʢʘ 

EcoGrow 
2,6 13,8 5,3 28,0 11,0 58,2 86,2 

ɻʘʣʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 3,0 28,3 3,3 31,1 4,3 40,6 71,7 

ɻʘʣʘ ʦʙʨʘʙʦʪʢʘ 

EcoGrow 
4,0 21,9 5,3 28,9 9,0 49,2 78,1 

 

ʋ ʩʦʨʪʘ ɸʜʨʝʪʪʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʙʳʣʘ ʚʳʰʝ (ʪʘʙʣ. 1, 3), ʥʘ ʢʦʥʪʨʦ-

ʣʝ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 46,5 ʪ/ʛʘ, ʠ ʧʨʠʤʝʥʝʥʠʝ Natur Agro 

EcoGrow ʚ ʧʨʝʜʧʦʩʘʜʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʦʙʝʩʧʝʯʠʣʦ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ 34,3 ʪ/ʛʘ 

(73,8%). 

ʊʘʙʣʠʮʘ 3 ï ʆʙʱʘʷ ʠ ʪʦʚʘʨʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ɺʘʨʠʘʥʪ 
ʆʙʱʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʊʦʚʘʨʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ɸʜʨʝʪʪʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 46,5 32,2 

ɸʜʨʝʪʪʘ ʦʙʨʘʙʦʪʢʘ EcoGrow 80,8 69,6 

ɻʘʣʘ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 24,4 17,5 

ɻʘʣʘ ʦʙʨʘʙʦʪʢʘ EcoGrow 62,4 48,7 

 

ʇʨʠ ʫʯʝʪʝ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ (ʩʨʝʜʥʠʝ ʠ ʢʨʫʧʥʳʝ), ʥʘ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʧʨʠ-

ʤʝʥʝʥʠʷ ʚ ʧʨʝʜʧʦʩʘʜʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ Natur Agro EcoGrow 

ʪʦʚʘʨʥʦʩʪʴ ʙʳʣʘ ʥʠʞʝ, ʠ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʷ ʧʦʚʳʰʘʣʦ ʚʳʭʦʜ ʪʦʚʘʨʥʳʭ 

ʢʣʫʙʥʝʡ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ ʫ ʩʦʨʪʘ ɸʜʨʝʪʪʘ 69,6 ʪ/ʛʘ, ʫ ʩʦʨʪʘ ɻʘʣʘ 48,7 ʪ/ʛʘ. 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ-

ʤʝʥʝʥʠʝ ʞʠʜʢʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ Natur Agro EcoGrow ʚ ʧʨʝʜ-

ʧʦʩʘʜʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʢʣʫʙʥʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫ-

ʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ɸʜʨʝʪʪʘ ʠ ɻʘʣʘ, ʛʜʝ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʩʦʩʪʘʚʠʣʘ ʫ ʩʦʨʪʘ ɸʜʨʝʪʪʘ 80,8 ʪ/ʛʘ, ʫ ʩʦʨʪʘ ɻʘʣʘ ï 62,4 ʪ/ʛʘ, 

ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ ʧʨʠʙʘʚʢʠ ʢ ʪʦʚʘʨʥʳʤ ʢʣʫʙʥʷʤ 16,9% ʫ ɸʜʨʝʪʪʳ ʠ 6,4% ʫ ɻʘ-
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ʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʫʚʝʣʠʯʠʣʦ ʪʦʚʘʨʥʦʩʪʴ ʥʘ  

37,4 ʪ/ʛʘ ʠ 31,2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ  

1. ɻʣʝʙʦʚ, ʄ. ʀ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʊʝʣʣʫʨʳ-ɹʠʦ, 

ʅʘʥʦʢʨʝʤʥʠʷ ʠ ʎʠʪʦʛʫʤʘʪʘ ʚ ʧʨʝʜʧʦʩʘʜʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘ-

ʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ / ʄ. ʀ. ɻʣʝʙʦʚ // ɺʝʩʪʥʠʢ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʢʠ ɸʣʪʘʡ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2021. ï ˉ 1. ï ʉ. 23-26. ï 

EDN BISSNP.  

2. https://agroex.ru/culture/kartofel/ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://barnaul.org/pravoportal/ustav.php (ʜʘʪʘ ʦʙʨʘɦ ʝʥʠʷ: 25.10.2023). 
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ʋɼʂ 633.34 

ʀɿʄɽʅɽʅʀɽ ʇʆʏɺɽʅʅʆʁ ʕʄʀʉʉʀʀ ʉʆ2  

ɺ ʆʇʓʊɽ ʉ ʇʈʗʄʓʄ ʇʆʉɽɺʆʄ ʉʆʀ ɺ ɸʄʋʈʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʀʚʘʥʦʚ ɸ.ɺ., ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ɼɺʆ ʈɸʅ,  

aleksandrgg86@mail.ru; 

ɻʝʪʤʘʥʩʢʠʡ ɺ.ɺ., ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ɻɸʋ, ʈʌ, getmanskiy.agrosanta@gmail.com 

  

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʴʶ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ. ʉ ʨʦʩʪʦʤ ʥʘʩʝʣʝ-

ʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʆʜʥʠʤ ʠʟ ʥʝʛʘ-

ʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʦʛʦ ʨʦʩʪʘ ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʵʤʠʩʩʠʡ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚ. ʏʘʩʪʦ ʧʦʣʷ ʚʦʟʥʠʢʘʶʪ ʥʘ ʤʝʩʪʝ ʣʝʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ ʠ 

ʟʘʢʨʝʧʣʷʶʪ ʚ ʙʠʦʤʘʩʩʝ ʫʛʣʝʨʦʜ ʘʪʤʦʩʬʝʨʳ ʥʘ ʜʦʣʛʠʡ ʧʝʨʠʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 12% ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦ-

ʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ [1], ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

https://agroex.ru/culture/kartofel/
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ʢʣʠʤʘʪʘ. ɼʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʫʜʫʱʝʛʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦ-

ʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʵʤʠʩʩʠʡ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ.  

ʉʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ (no-till ) ï ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ 

ʤʠʨʝ çʵʢʦʣʦʛʦ-ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʤʘʣʦʟʘʪʨʘʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè [2] ï ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʡ ʩʣʝʜ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʩʦ-

ʭʨʘʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥ-

ʪʦʤ ʪʝʭʥʦʣʦʛʠʠ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠ ʫʛʣʝʨʦʜʥʳʝ ʧʦʪʝʨʠ ʧʨʠ ʪʘʢʦʡ ʪʝʭʥʦʣʦ-

ʛʠʠ ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʝʥʳ. ɺ ʈʦʩʩʠʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʥʘʢʦʧ-

ʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ no-till  [2].  

ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ ï ʨʝʛʠʦʥ ʩ ʨʘʟʚʠʪʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʴʶ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʦ ʦʢʦʣʦ 30% ʚʩʝʭ ʧʣʦʱʘʜʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ 

ʚ ʈʦʩʩʠʠ [3]. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʧʦʣʝʚʦʤ ʤʥʦʛʦʣʝʪʥʝʤ ʜʚʫʭ-

ʬʘʢʪʦʨʥʦʤ ʦʧʳʪʝ ʥʘ ʙʘʟʝ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çʉʝʨʜʶ- 

ʢʦʚ ɸ.ʅ.è, ʟʘʣʦʞʝʥʥʦʤ ʦʩʝʥʴʶ 2021 ʛ. ʎʝʣʴ ʦʧʳʪʘ ï ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭ-

ʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠ ʨʘʟ-

ʥʳʭ ʥʦʨʤʘʭ ʚʳʩʝʚʘ ʩʝʤʷʥ. ʉʦʶ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʩʝʚʦʦʙʦʨʦʪʝ: ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ 

- ʩʦʷ. ʉʝʚʦʦʙʦʨʦʪ ʨʘʟʚʸʨʥʫʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʩʝʤʠ ʧʦʣʷʤʠ. ɼʝʣʷʥʢʠ ʚ ʦʧʳʪʝ 

ʨʘʟʤʝʱʝʥʳ ʚ 1 ʷʨʫʩ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ, ʧʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝ-

ʣʷʥʢʠ 900 ʤ
2
 (ʰʠʨʠʥʘ ï 9 ʤ, ʜʣʠʥʘ ï 100 ʤ) [4]. ʉ 2022 ʛ. ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʠ 

ʦʧʳʪʥʦʤ ʧʦʣʝ ʥʘʯʘʪʳ ʠʟʤʝʨʝʥʠʷ ʵʤʠʩʩʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʪʦʢʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʷ-

ʤʦʛʦ ʧʦʩʝʚʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʚ ʀʚʘʥʦʚʩʢʦʤ ʨʘʡʦʥʝ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

(ɿʝʡʩʢʦ-ɹʫʨʝʠʥʩʢʘʷ ʨʘʚʥʠʥʘ), ʢʦʦʨʜʠʥʘʪʳ: N 50.623114, E 128.070665. ʊʝʭʥʦ-

ʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʠ ʧʨʷʤʦʤ ʧʦʩʝʚʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʨʝʘʣʠʟʫʝʤʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʜʦ ʧʦʩʝʚʘ ʩʦʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʚ ʦʧʳʪʘʭ ʧʦʩʣʝ ʢʫʢʫʨʫʟʳ 

ʥʘ ʟʝʨʥʦ ʧʦ ʨʝʘʣʠʟʫʝʤʦʡ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʈʝʘʣʠʟʫʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ  ʊʝʭʥʦʣʦʛʠʷ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

1.  
ɼʠʩʢʦʚʘʥʠʝ, ʛʣʫʙʠʥʘ 16-18 ʩʤ,  

Lemken Rubin 12 (2 ʜ ʤʘʷ) 
- 

2.  
ɼʠʩʢʦʚʘʥʠʝ, ʛʣʫʙʠʥʘ 6-8 ʩʤ, Lemken 

Rubin 9 (2 ʜ ʤʘʷ, ʧʝʨʝʜ ʧʦʩʝʚʦʤ) 
  

3. 

ʇʦʩʝʚ ʩʦʠ, ʩʝʷʣʢʘ AMAZONE Primera 

DMC 9ʤ (3 ʜ ʤʘʷ) 

1. 

ʇʦʩʝʚ ʩʦʠ, ʩʝʷʣʢʘ AMAZONE Primera 

DMC 9ʤ (3 ʜ ʤʘʷ) 

400 

ʪʳʩ 

ʰʪ/ʛʘ 

500 ʪʳʩ 

ʰʪ/ʛʘ 

600 ʪʳʩ 

ʰʪ/ʛʘ 

700 ʪʳʩ 

ʰʪ/ʛʘ 

400 ʪʳʩ 

ʰʪ/ʛʘ 

500 ʪʳʩ 

ʰʪ/ʛʘ 

600 ʪʳʩ 

ʰʪ/ʛʘ 

700 ʪʳʩ 

ʰʪ/ʛʘ 

4. ʇʨʠʢʘʪʳʚʘʥʠʝ ʧʦʩʝʚʘ, ʢʘʪʦʢ Guttler 2.  
ʆʙʨʘʙʦʪʢʘ ʛʝʨʙʠʮʠʜʦʤ ʩʧʣʦʰʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ, ɸMAZONE 36ʤ (3 ʜ ʤʘʷ) 

5.  
ʆʙʨʘʙʦʪʢʘ ʛʝʨʙʠʮʠʜʦʤ ʧʦ ʜʚʫʜʦʣʴʥʳʤ 

ʩʦʨʥʷʢʘʤ, AMAZONE 36 ʤ (2 ʜ ʠʶʥʷ) 
3.  
ʆʙʨʘʙʦʪʢʘ ʛʝʨʙʠʮʠʜʦʤ ʧʦ ʜʚʫʜʦʣʴʥʳʤ 

ʩʦʨʥʢ̫ʘʤ, AMAZONE 36 ʤ (2 ʜ ʠʶʥʷ) 

6.  

ʆʙʨʘʙʦʪʢʘ ʛʝʨʙʠʮʠʜʦʤ ʧʦ ʦʜʥʦʜʦʣʴ-

ʥʳʤ ʩʦʨʥʷʢʘʤ, AMAZONE 36 ʤ (1 ʜ 

ʠʶʣʷ) 

4.  
ʆʙʨʘʙʦʪʢʘ ʛʝʨʙʠʮʠʜʦʤ ʧʦ ʦʜʥʦʜʦʣʴʥʳʤ 

ʩʦʨʥʷʢʘʤ, AMAZONE 36 ʤ (1 ʜ ʠʶʣʷ) 

7.  
ʆʙʨʘʙʦʪʢʘ ʬʫʥʛʠʮʠʜʦʤ, ʠʥʩʝʢʪʠʮʠʜʦʤ, 

AMAZONE 36 ʤ (3 ʜ ʠʶʣʷ) 
5.  
ʆʙʨʘʙʦʪʢʘ ʬʫʥʛʠʮʠʜʦʤ, ʠʥʩʝʢʪʠʮʠʜʦʤ, 

AMAZONE 36 ʤ (3 ʜ ʠʶʣʷ) 

8.  
ʋʙʦʨʢʘ ʢʦʤʙʘʡʥʦʤ John Deere (2 ʜʝʢʘ-

ʜʘ ʦʢʪʷʙʨʷ) 
6.  
ʋʙʦʨʢʘ ʢʦʤʙʘʡʥʦʤ John Deere (2 ʜʝʢʘʜʘ 

ʦʢʪʷʙʨʷ) 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʤʠʩʩʠʠ CO2 ʠʟ ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʟʘʢʨʳʪʳʤ ʢʘʤʝʨʥʳʤ 

ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʬʠʢʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʥʝʧʨʦʟʨʘʯ-

ʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʇɺʍ-ʢʘʤʝʨʘʭ ʚʳʩʦʪʦʡ 15 ʩʤ ʠ ʜʠʘʤʝʪʨʦʤ 10 ʩʤ, ʚʢʦʧʘʥ-

ʥʳʭ ʚ ʧʦʯʚʫ ʥʘ ʛʣʫʙʠʥʫ 3ï4 ʩʤ. ʅʘ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʧʦʣʝʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ 

6 ʢʘʤʝʨ. ʀʟʤʝʨʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʨʦʚʦʜʠʣʠ ʧʨʠʙʦʨʦʤ, ʚʳ-

ʧʦʣʥʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʧʦʨʪʘʪʠʚʥʦʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʉʆ2-ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ AZ 

7752 (AZ Instrument Corp., ʊʘʡʚʘʥʴ), ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʧʦ 

ʚʳʩʦʢʦʪʦʯʥʦʤʫ ʉʆ2-ʘʥʘʣʠʟʘʪʦʨʫ Li-6200 (LiCor, ʅʝʙʨʘʩʢʘ, ʉʐɸ). ʆʜʥʦʚʨʝ-

ʤʝʥʥʦ ʠʟʤʝʨʷʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ 10 ʩʤ ʠ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫ-

ʭʘ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʤʝʪʨʘ ʩ ʚʳʥʦʩʥʳʤ ʜʘʪʯʠʢʦʤ Chectemp1 (Hanna 

Instruments). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʧʦʪʦʢʘ ʫʛʣʝʨʦʜʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ 

ʧʨʠʤʝʥʷʣʠ ʫʨʘʚʥʝʥʠʝ ʄʝʥʜʝʣʝʝʚʘ-ʂʣʘʧʝʡʨʦʥʘ ʠ ʜʘʥʥʳʝ ʦ ʧʨʠʨʘʱʝʥʠʷʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʉʆ2 ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ɿʘ ʧʝʨʠʦʜ 19 ʠʶʥʷ 2022 ʛ. ï 12 ʦʢʪʷʙʨʷ  

2023 ʛ. ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦ 18 ʟʘʤʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 3 ʟʘʤʝʨʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. 
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ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʜʳʭʘʥʠʷ ʧʦʯʚʳ ʚ ʜʚʫʭ ʚʘʨʠ-

ʘʥʪʘʭ ʦʧʳʪʘ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʝʨʠʦʜʘ ʠʟʤʝʨʝʥʠʡ ʵʤʠʩʩʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʘ 

ʫʯʘʩʪʢʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ. ʄʠʥʠʤʘʣʴ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʵʤʠʩʩʠʠ (ʦʢʦʣʦ 0 ʛ ʉ/(ʤ
2
 ʩʫʪ.)) ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʬʝʚʨʘʣʝ, ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ï ʚ ʠʶʣʝ 2023 ʛ. (5.80 ʛ ʉ/(ʤ
2
 ʩʫʪ.)). ʉʨʝʜʥʠʝ ʟʘ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʷ ʟʥʘ-

ʯʝʥʠʷ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʠ ʦʧʳʪʥʦʤ ʧʦʣʷʭ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1.50 ʠ 0.96 ʛ 

ʉ/(ʤ
2
 ʩʫʪ.). ɺ ʨʘʙʦʪʝ [5] ʧʨʠʚʦʜʠʪʩʷ ʩʨʝʜʥʷʷ ʟʘ ʧʝʨʠʦʜ ʤʘʡ-ʥʦʷʙʨʴ ʵʤʠʩʩʠʷ ʥʘ 

ʫʯʘʩʪʢʝ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʭʘʥʩʢʘʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ (ʩ. ɺʦʟʜʚʠ-

ʞʝʥʢʘ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ) ï 3.74 ʛ ʉ/(ʤ
2
 ʩʫʪ.). ɸʥʘʣʦʛʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʫʯʘʩʪʢʝ 

ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʦ 2.80 ʛ ʉ/(ʤ
2
 ʩʫʪ.), ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʤʝʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ.  

ʕʤʠʩʩʠʷ ʣʝʪʦʤ 2023 ʛ. ʙʳʣʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2022 ʛ. ʕʪʦ, ʚʝʨʦʷʪʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʚ 2022 ʛ. ʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʘʚʪʦ-

ʪʨʦʬʥʦʤ ʢʦʤʧʦʥʝʥʪʝ ʵʤʠʩʩʠʠ (ʜʳʭʘʥʠʝ ʢʦʨʥʝʡ) ʩʦʠ ʠ ʢʫʢʫʨʫʟʳ. 

 
ʈʠʩ. ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʜʳʭʘʥʠʷ ʧʦʯʚʳ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʨʷʤʳʤ ʧʦʩʝʚʦʤ ʩʦʠ  

ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʟʘ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ 

 

ʇʣʦʱʘʜʴ ʬʠʛʫʨʳ ʧʦʜ ʛʨʘʬʠʢʘʤʠ ʥʘ ʨʠʩʫʥʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʤʤʘʨʥʦʤʫ 

ʧʦʪʦʢʫ ʫʛʣʝʨʦʜʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. ʈʘʩʯʝʪ ʦʙʱʝʛʦ ʩʝʟʦʥʥʦʛʦ ʜʳʭʘʥʠʷ ʚʳʧʦʣ-

ʥʝʥ ʜʣʷ ʧʝʨʠʦʜʘ 1 ʷʥʚʘʨʷ ï 12 ʦʢʪʷʙʨʷ 2023 ʛ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʵʤʠʩʩʠʷ ʥʘ ʫʯʘʩʪ-
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ʢʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʘ 4.65 ʪ ʉ/ʛʘ, ʘ ʥʘ ʫʯʘʩʪʢʝ ʩ ʧʨʷʤʳʤ ʧʦʩʝʚʦʤ  

3.9 ʪ ʉ/ʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ no-till  ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʠ 

ʚ ʫʩʣʦʚʠʷʭ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʫʛʣʝʨʦʜʥʳʭ ʧʦʪʝʨʴ ʤʠ-

ʥʠʤʫʤ ʥʘ 0.75 ʪ ʉ/ʛʘ ʚ ʛʦʜ. ʋʯʝʪ ʫʨʦʞʘʷ ʦʧʨʝʜʝʣʷʣʩʷ ʧʫʪʝʤ ʩʧʣʦʰʥʦʛʦ ʦʙʤʦʣʦ-

ʪʘ ʜʝʣʷʥʦʢ ʢʦʤʙʘʡʥʦʤ. ʇʨʠ ʧʦʤʦʱʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʚ 2022 ʛʦʜʫ ʤʝʞʜʫ ʧʨʷʤʳʤ ʧʦʩʝʚʦʤ ʠ ʧʦʩʝʚʦʤ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʧʦʯʚʳ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʝ ʙʳʣʦ, ʦʥʘ ʩʦʩʪʘʚʠʣʘ  

32,22 ʮ/ʛʘ ʠ 32,26 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 2023 ʛʦʜʫ ʧʨʷʤʦʡ ʧʦʩʝʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʝʚʳʰʘʝʪ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʩʝʚ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 

28,09 ʮ/ʛʘ ʠ 26,65 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʠʪʦʛʘʤ ʜʚʫʭʣʝʪʥʝʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ ʚ ʇʨʠʘʤʫʨʴʝ ʥʝ ʪʦʣʴʢʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʥʦ ʠ ʩ ʢʣʠʤʘʪʠʯʝ-

ʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʚʘʞʥʝʡʰʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ñʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʥʘʟʝʤʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥ-

ʛʘ ʧʫʣʦʚ ʫʛʣʝʨʦʜʘ ʠ ʧʦʪʦʢʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʜʘʥʥʳʭ ʦ ʧʦʪʦʢʘʭ ʢʣʠʤʘʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝ-

ʱʝʩʪʚ ʠ ʙʶʜʞʝʪʝ ʫʛʣʝʨʦʜʘ ʚ ʣʝʩʘʭ ʠ ʜʨʫʛʠʭ ʥʘʟʝʤʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭò (ʨʝʛ.  

ˉ 123030300031-6). 
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ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ / ɺ. ɺ. ɻʝʪʤʘʥʩʢʠʡ, ʇ. ɺ. ʊʠʭʦʥʯʫʢ, ɽ. ɹ. ɿʘʭʘʨʦʚʘ // ɸʛʨʦʧʨʦ-
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ʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ: ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ : ʤʘʪʝʨʠʘʣʳ ʚʩʝʨʦʩ-

ʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ɹʣʘʛʦʚʝʱʝʥʩʢ, 20ï21 ʘʧʨʝʣʷ  

2023 ʛʦʜʘ. ʊʦʤ 1. ï ɹʣʘʛʦʚʝʱʝʥʩʢ: ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨ-

ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2023. ï ʉ. 15-21. 

5. ʀʚʘʥʦʚ, ɸ. ɺ. ɼʳʭʘʥʠʝ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʇʨʠʭʘʥʢʘʡ-

ʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ / ɸ. ɺ. ʀʚʘʥʦʚ, ʖ. ɼ. ʂʦʧʳʪʦʚʘ, ɸ. ɸ. ʈʝʜʢʦʢʘʰʠʥ // ɸʛʨʘʨ-

ʥʳʡ ʚʝʩʪʥʠʢ ʇʨʠʤʦʨʴʷ. ï 2022. ï ˉ 3(27). ï ʉ. 80-83. 
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ɺʚʝʜʝʥʠʝ. ʄʘʥʛʦʣʴʜ ʧʦʩʝʚʥʦʡ (Beta vulgaris L. var. cicla) ï ʜʚʫʭʣʝʪʥʝʝ 

ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʘʤʘʨʘʥʪʦʚʳʭ 

(Amaranth§ceae), ʦʜʥʘ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʣʠʩʪʦʚʦʡ ʩʚʝʢʣʳ ʩ ʰʠʨʦʢʦʡ ʨʦʟʝʪʢʦʡ, 

ʢʨʫʧʥʳʤʠ ʣʠʩʪʴʷʤʠ ʠ ʢʦʨʦʪʢʠʤʠ ʩʪʝʙʣʷʤʠ, ʢ ʪʦʤʫ ʞʝ ʢʦʥʪʨʘʩʪʥʳʝ ʧʨʦʞʠʣʢʠ 

ʧʨʠʜʘʶʪ ʢʫʣʴʪʫʨʝ ʦʩʦʙʫʶ ʵʣʝʛʘʥʪʥʦʩʪʴ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʩʦʦʙʱʘʝʪ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ 

ʜʚʫʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʘʥʛʦʣʴʜʘ (ʘʬʨʠʢʘʥʩʢʦʡ ʠ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ), 

ʛʝʥʦʬʦʥʜʘ, ʚʢʣʶʯʘʶʱʘʷ 7 ʩʝʢʮʠʡ Lactuca ʠ Lactuca Cyanicae, Phoenixopus, 

Mulgedium, Lactucopsis, Tuberosae, Micranthae ʠ Sororiae. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ S. P. A. de Oliveira [1], ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʤʘʥʛʦʣʴʜ, ʢʦʪʦʨʳʡ ʥʘʠʤʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘ-

ʥʠʷ, ʪʘʢ ʢʘʢ ʥʝ ʙʦʠʪʩʷ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ. ʀʤʝʷ ʜʣʠʥʥʳʡ ʢʦʨʝʥʴ, ʤʘʥʛʦʣʴʜ 



˜ˠ˟˕ ˜˛ˏ˨˥˒˚˕ˬ ˜˝˛ˑˠ˗˟˕ˏ˚˛˞˟˕ ˞˒˘˩˞˗˛ˢ˛˔ˬ˖˞˟ˏ˒˚˚˨ˢ ˗ˠ˘˩˟ˠ˝ 
 

 58 

ʣʝʛʢʦ ʧʝʨʝʥʦʩʠʪ ʟʘʩʫʰʣʠʚʳʡ ʧʝʨʠʦʜ ʠ ʫʩʪʦʡʯʠʚ ʢ ʧʦʥʠʞʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 

ɺ ʧʝʨʠʦʜ 25-40 ʜʥʝʡ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʨʦʩʪʢʦʚ, ʧʨʦʠʟʚʦʜʠʪ ʪʦʚʘʨʥʫʶ ʧʨʦʜʫʢ-

ʮʠʶ, ʘ ʣʠʩʪʴʷ ʧʦʩʪʦʷʥʥʦ ʚʦʟʦʙʥʦʚʣʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ ʠ ʦʩʝʥʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ 

A. Libutti [2], ʫʨʦʞʘʡʥʦʩʪʴ ʤʘʥʛʦʣʴʜʘ ʦʯʝʥʴ ʚʳʩʦʢʘ, ʩ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘ ʩʝʟʦʥ ʜʦ 30 ʢʛ ʣʠʩʪʴʝʚ ʠ ʜʦ 10 ʢʛ ʯʝʨʝʥʢʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʫʨʦʞʘʡʥʦʩʪʴ ʰʧʠʥʘʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5-6 ʢʛ. ʄʘʥʛʦʣʴʜ ʷʚʣʷʝʪʩʷ ʭʦʣʦʜʦʩʪʦʡ-

ʢʠʤ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ ʨʘʩʪʝʥʠʝʤ. ɺʳʨʘʱʠʚʘʶʪ ʤʘʥʛʦʣʴʜ ʚʳʩʝʚʦʤ ʩʝʤʷʥ ʚ 

ʧʦʯʚʫ, ʣʠʩʪʦʚʳʝ ʬʦʨʤʳ ʩʝʶʪ ʚ ʩʝʨʝʜʠʥʝ ʘʧʨʝʣʷ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 25-30 ʩʤ, ʘ ʯʝ-

ʨʝʰʢʦʚʳʝ ï 45-60 ʩʤ, ʪʘʢʞʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʚʪʦʨʥʳʡ ʧʦʩʝʚ ʚ ʠʶʣʝ. 

ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ 5 ʛ ʥʘ 1 ʤ
2
. ʈʦʩʪʢʠ ʧʨʦʨʝʞʠʚʘʶʪ, ʦʩʪʘʚʣʷʷ ʨʘʩ-

ʪʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 8-10 ʩʤ, ʘ ʟʘʪʝʤ ï 15-20 ʩʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʤʝʪʦʜʳ: ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʦʮʝʥʢʫ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ; ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ï ʧʘʨʘʤʝʪʨʳ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʫʩʣʦʚʠʡ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʨʪʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ; ʬʝʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ï ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʵʪʘʧʘʤʠ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʡ; ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ï ʘʥʘʣʠʟ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʮʝʥʢʝ ʘʜʘʧʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ.  

ɺ ʮʝʣʷʭ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʟʝʣʝʥʦʡ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʧʝʨʠʦʜ 

2020-2022 ʛʛ., ʩʦʛʣʘʩʥʦ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʠ 

ʫʯʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʠʜʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʥ-

ʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʟʘʢʨʳʪʳʭ ʪʝʧʣʠʮʘʭ ʥʘ ʙʘʟʝ ʂʘʟʅɸʀʋ (ʂʘ-

ʟʘʭʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ) 

ʛ. ɸʣʤʘʪʳ. ʆʮʝʥʢʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʧʨʦʚʦʜʠ-

ʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ [3]. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʜʘʧ-

ʪʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʳʩʝʚʳ ʩʦʨʪʦʚ 

ʄʝʨʢʫʨʠʡ, ɹʫʨʫ, ʈʫʙʠʥ, ʅʝʚʝʩʪʘ, ɹʳʯʴʷ ʢʨʦʚʴ, ʘ ʪʘʢʞʝ ʦʮʝʥʝʥʳ ʤʦʨʬʦʣʦʛʦ-

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʫʣʴ-

ʪʫʨʳ. ʇʦʯʚʳ ʪʝʧʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʥʦʟʝʤʦʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫ-

ʤʫʩʘ ʦʪ 3 ʜʦ 6%, ʚʳʱʝʣʦʯʝʥʥʳʤ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ ʪʠʧʠʯʥʳʡ ʜʣʷ ʶʛʦ-

ʚʦʩʪʦʢʘ ʈʂ ʟʘ ʧʨʠʟʥʘʢʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʧʣʠʮʳ ʩʦʩʪʘʚʣʷʣʘ 

500 ʤ
2
, ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʦʥʘ ʨʘʟʜʝʣʷʣʘʩʴ ʥʘ 2 ʩʝʢʮʠʠ ʧʦ 250 ʤ

2
. ʄʥʦʛʦʫʨʦʚʥʝʚʳʝ 
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ʠ ʧʠʨʘʤʠʜʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʷʣʠ ʨʘʟʤʝʩʪʠʪʴ ʙʦʣʝʝ 4 ʵʪʘʞʝʡ ʩ ʧʦʣʢʘʤʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ʧʠʨʘʤʠʜʳ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʷ ʚʳʩʘʞʠʚʘʣʠʩʴ, ʩʦʩʪʦʷʣʘ ʠʟ  

8-9 ʪʨʫʙʦʢ. ɹʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʦʙʝʩʧʝʯʠʚʘʣʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 

ʧʦʣʠʚʦʤ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʚʦʟʜʫʭʘ, ʦʩʚʝʱʝʥʠʝʤ, ʩʠʩʪʝʤʘʤʠ ʚʝʥʪʠʣʷʮʠʠ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʷʥ ʠ ʨʘʩʩʘʜʳ ʚ ʪʝʧʣʠʮʝ ʙʳʣʦ ʧʨʦʩʪʝʨʠʣʠʟʦʚʘ-

ʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʘʩʩʝʪʳ, ʠʩʧʦʣʟɹʫʝʤʳʝ ʩʫʙʩʪʨʘʪʳ [4]. 

ʇʦʩʘʜʢʘ ʨʘʩʩʘʜʳ ʚ ʚʝʩʝʥʥʝʤ ʦʙʦʨʦʪʝ ʟʘʢʨʳʪʳʭ ʪʝʧʣʠʮ ʧʨʦʚʦʜʠʣʘʩʴ ʚʦ 

ʚʪʦʨʫʶ ʜʝʢʘʜʫ ʘʧʨʝʣʷ ʧʦ ʩʭʝʤʝ 20Ĭ15 ʩʤ. ɻʣʫʙʠʥʘ ʧʦʩʘʜʢʠ ʩʝʤʷʥ ʚ ʧʦʯʚʫ ʥʘʭʦ-

ʜʠʣʘʩʴ ʤʝʞʜʫ 2,5-3 ʩʤ. ʆʧʪʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʷʜʘʤʠ 25 ʩʤ. ʉʝʤʝʥʘ 

ʙʳʣʠ ʧʨʦʩʝʷʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʯʝʨʝʟ 1 ʩʤ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʧʨʦʚʝʜʝʥʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʩʝʚʘ, ʤʘʩʩʦʚʳʭ 

ʚʩʭʦʜʦʚ, ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʜʠʘʤʝʪʨʘ ʣʠʩʪʦ-

ʚʦʡ ʨʦʟʝʪʢʠ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʪʦʣʱʠʥʳ ʠ ʜʣʠʥʳ ʯʝʨʝʰʢʘ. ʇʨʦʚʝʜʝʥʘ ʢʘʯʝ-

ʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʷ ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʥʘ 

ʙʘʟʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʂʘʟʅɸʀʋ [5]. 

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʠʩʩʣʝʜʦʚʘʥʳ ʩʦʨʪʘ 

ʤʘʥʛʦʣʴʜʘ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʠʮʳ, ʨʘʟʣʠʯʘʣʠʩʴ ʦʥʠ ʧʦ ʮʚʝʪʫ ʩʪʝʙʣʝʡ ʠ ʰʝʨʦʭʦʚʘ-

ʪʦʩʪʠ ʣʠʩʪʴʝʚ. ʋ ʦʜʥʠʭ ʩʦʨʪʦʚ ʩʪʝʙʣʠ ʠʤʝʶʪ ʣʫʯʰʠʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʯʝʤ ʣʠ-

ʩʪʴʷ, ʧʦʜʦʙʥʦ ʨʝʚʝʥʶ ʠ ʩʝʣʴʜʝʨʝʶ. ʂ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʪʥʦʩʷʪʩʷ: ʀʟʫ-

ʤʨʫʜ, ɸʣʳʡ, ʉʝʨʝʙʨʠʩʪʳʡ, ɾʝʣʪʦ-ʯʝʨʝʰʢʦʚʳʡ, ʂʨʘʩʘʚʠʮʘ, ɿʝʣʝʥʳʡ, ʈʫʙʠʥ, 

ʅʝʚʝʩʪʘ, ʄʝʨʢʫʨʠʡ, ɹʫʨʫ, ʂʨʘʩʘʚʠʮʘ, ʐʧʠʥʘʪʥʳʡ.  

ʉʦʨʪ ʤʘʥʛʦʣʴʜʘ ʄʝʨʢʫʨʠʡ ï ʩʨʝʜʥʝʩʧʝʣʳʡ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ï  

55 ʜʥʝʡ, ʜʦ ʫʙʦʨʢʠ 95 ʜʥʝʡ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ 4,4-4,9 ʢʛ/ʤ
2
. ʉʦʨʪ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʣʫʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʨʫʧʥʳʭ ʣʠʩʪʴʝʚ. ʃʠʩʪʴʷ ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘ-

ʰʝʥʳ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʩ ʘʥʪʦʮʠʘʥʦʚʳʤ ʦʪʪʝʥʢʦʤ. ʇʦ ʚʢʫʩʦʚʳʤ ʢʘʯʝʩʪʚʘʤ ʠʤʝ-

ʝʪ ʥʝʞʥʫʶ ʭʨʫʩʪʷʱʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ ʣʠʩʪʴʝʚ ʩʦ ʩʢʣʘʜʯʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʈʦ-

ʟʝʪʢʘ ʚʳʩʦʪʦʡ 27 ʩʤ, ʜʠʘʤʝʪʨ ʨʦʟʝʪʢʠ 27-31 ʩʤ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʚʝʩ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ 450 ʛ. ʇʦʩʝʚ ʩʝʤʷʥ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʘʧʨʝʣʝ-ʤʘʝ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ 

ʨʘʩʩʘʜʫ ʚʳʩʝʚʘʶʪ ʩʝʤʝʥʘ ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ, ʘ ʚʳʩʘʞʠʚʘʶʪ ʚ ʤʘʝ. ɼʣʷ ʬʦʨʤʠʨʦ-
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ʚʘʥʠʷ ʤʦʱʥʦʡ ʨʦʟʝʪʢʠ ʪʨʝʙʫʶʪʩʷ ʨʝʛʫʣʷʨʥʳʝ ʠ ʫʤʝʨʝʥʥʳʝ ʧʦʣʠʚʳ, ʥʝ ʜʦʧʫʩ-

ʢʘʶʱʠʝ ʟʘʩʪʦʝʚ ʚʦʜʳ ʠ ʧʨʦʩʫʰʠʚʘʥʠʷ ʛʨʫʥʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ.  

ʉʦʨʪ ʤʘʥʛʦʣʴʜʘ ɹʫʨʫ ï ʩʨʝʜʥʝʩʧʝʣʳʡ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ï 48 ʜʥʝʡ, ʜʦ 

ʫʙʦʨʢʠ 85 ʜʥʝʡ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 4,2-4,8 ʢʛ/ʤ
2
. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʘʥ-

ʛʦʣʴʜʘ ʩʦʨʪʘ ɹʫʨʫ ʨʦʟʝʪʢʘ ʣʠʩʪʴʝʚ ʧʨʷʤʦʩʪʦʷʯʘʷ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʣʝʛʢʘ ʨʘʩʢʠ-

ʜʠʩʪʘʷ, ʚʳʩʦʪʦʡ 54-61 ʩʤ. ʃʠʩʪ ʢʨʫʧʥʳʡ, ʫʜʣʠʥʝʥʥʦ-ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʬʠʦʣʝ-

ʪʦʚʦ-ʟʝʣʝʥʳʡ. ʂʨʘʡ ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʳʡ. ʇʦʚʝʨʭʥʦʩʪʴ ʥʝʤʥʦʛʦ ʧʫʟʳʨʯʘʪʘʷ. ɼʣʠʥʘ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 23-25 ʩʤ., ʰʠʨʠʥʘ 16-17 ʩʤ. ɼʣʠʥʘ ʯʝʨʝʰʢʘ 27 ʩʤ., ʦʢʨʘʩʢʘ 

ʤʘʣʠʥʦʚʦ-ʢʨʘʩʥʘʷ, ʩ ʥʘʣʠʯʠʝʤ ʘʥʪʦʮʠʘʥʘ. 

ʉʦʨʪ ʤʘʥʛʦʣʴʜʘ ʅʝʚʝʩʪʘ ï ʩʨʝʜʥʝʩʧʝʣʳʡ ʚʠʜ, ʢʦʪʦʨʦʤʫ ʪʨʝʙʫʝʪʩʷ ʦʪ 55 ʜʦ 

65 ʜʥʝʡ ʦʪ ʧʨʦʨʘʩʪʘʥʠʷ ʜʦ ʩʙʦʨʘ ʫʨʦʞʘʷ. ʄʦʣʦʜʳʝ ʣʠʩʪʴʷ ʠ ʯʝʨʝʰʢʠ ʤʘʥʛʦʣʴʜʘ 

ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ. ʃʠʩʪʦʚʘʷ ʨʦʟʝʪʢʘ ʧʨʷʤʦʩʪʦʷʯʘʷ, ʢʦʤ-

ʧʘʢʪʥʘʷ, ʚʳʩʦʪʦʡ ʜʦ 60 ʩʤ. ʃʠʩʪʴʷ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʪʝʤʥʦ-ʟʝʣʝʥʳʝ, ʩʣʝʛʢʘ ʧʫ-

ʟʨrʯʘʪʳʝ, ʥʝʞʥʳʝ ʠ ʚʢʫʩʥʳʝ. ʏʝʨʝʰʢʠ ʜʣʠʥʥʳʝ, ʰʠʨʦʢʠʝ, ʩʦʯʥʳʝ, ʟʦʣʦʪʠʩʪʦ-

ʙʝʣʳʝ, ʜʣʠʥʦʡ 30-45 ʩʤ. ʕʪʦʪ ʩʦʨʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʩʫʭʦ- ʠ ʭʦʣʦʜʦʫʩʪʦʡʯʠʚ. 

ɺʳʩʝʚʘʪʴ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʥʘ ʛʣʫʙʠʥʫ 2,5 ʩʤ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ 

ʤʥʦʛʦʢʨʘʪʥʘʷ ʫʙʦʨʢʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʣʠʩʪʴʝʚ ʠ ʯʝʨʝʰʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 6-7 ʢʛ/ʤ
2
. 

ʉʦʨʪ ʤʘʥʛʦʣʴʜʘ ʈʫʙʠʥ ï ʩʨʝʜʥʝʩʧʝʣʳʡ ʚʠʜ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʨʦʟʝʪʢʦʡ 

ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʟʝʣʝʥʳʭ ʣʠʩʪʴʝʚ ʩ ʢʨʘʩʥʳʤʠ ʧʨʦʞʠʣʢʘʤʠ ʠ 

ʯʝʨʝʰʢʘʤʠ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʨʫʥʪʝ ʩʝʤʝʥʘ ʚʳʩʝʚʘʶʪ ʚ 

ʥʘʯʘʣʝ ʤʘʷ; ʨʘʩʩʘʜʫ ʚʳʩʘʞʠʚʘʶʪ ʚ ʩʝʨʝʜʠʥʝ ʤʘʷ. ʃʠʩʪʴʷ ʥʘʯʠʥʘʶʪ ʧʣʦʜʦʥʦʩʠʪʴ 

ʯʝʨʝʟ 35-40 ʜʥʝʡ ʧʦʩʣʝ ʧʨʦʨʘʩʪʘʥʠʷ. ʋʨʦʞʘʡ ʟʝʣʝʥʠ ʩʦʙʠʨʘʶʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ 

ʪʝʯʝʥʠʝ ʣʝʪʘ. ʈʘʩʪʝʥʠʝ ʭʦʣʦʜʦʩʪʦʡʢʦʝ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʚʣʘʞʥʦʩʪʴ, ʩ ʬʠʦʣʝʪʦʚʦ-

ʟʝʣʝʥʳʤʠ ʣʠʩʪʴʷʤʠ ʠ ʯʝʨʝʰʢʘʤʠ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʜʣʠʥʦʡ 20-30 ʩʤ. 

ʉʦʨʪ ʤʘʥʛʦʣʴʜʘ ɹʳʯʴʷ ʢʨʦʚʴ ï ʩʨʝʜʥʝʩʧʝʣʳʡ ʚʠʜ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʤʘʩʩʦʚʦʡ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 100-110 ʜʥʝʡ. 

ʉʦʨʪ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʥʘ ʤʠʢʨʦʟʝʣʝʥʴ. ʉʦʨʪ ʠʤʝʝʪ ʥʘʩʳʱʝʥʥʳʡ ʨʫʙʠʥʦʚʳʡ 

ʮʚʝʪ, ʙʝʟ ʙʝʣʳʭ ʧʨʦʞʠʣʦʢ, ʘ ʧʨʠ ʟʘʤʦʨʦʟʢʘʭ ʮʚʝʪ ʣʠʩʪʚʳ ʫʩʠʣʠʚʘʝʪʩʷ ʃʠʩʪʴʷ 

ʩʦʨʪʘ ʦʢʨʫʛʣʳʝ ʠ ʛʣʘʜʢʠʝ, ʧʦ ʚʢʫʩʦʚʳʤ ʢʘʯʝʩʪʚʘʤ ʜʝʣʠʢʘʪʥʳʝ ʠ ʤʷʛʢʠʝ. ʋʨʦ-

ʞʘʡʥʦʩʪʴ ʣʠʩʪʴʝʚ ʠ ʯʝʨʝʰʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 4-5 ʢʛ/ʤ
2
, 
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ɺʘʞʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʥ-

ʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʡ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʪ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʟʘʚʠʩʝʣʦ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʷ, ʥʦ ʠ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘ ʚʢʫʩ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʷ ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʚʣʠʷʶʪ: ʩʦʩʪʘʚ 

ʧʦʯʚʳ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʝʤʦʚ ʘʛʨʦʪʝʭʥʠʢʠ, ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʚʝʱʝʥ-

ʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ.  

ʄʘʥʛʦʣʴʜ ʧʦʩʝʚʥʦʡ ʚʳʩʝʠʚʘʣʩʷ ʚ ʧʣʦʜʦʨʦʜʥʦʡ, ʨʳʭʣʦʡ, ʭʦʨʦʰʦ ʧʦʣʠʚʘʝ-

ʤʦʡ ʧʦʯʚʝ, ʪʘʢ ʢʘʢ ʥʘ ʙʝʜʥʳʭ, ʪʷʞʝʣʳʭ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʩ ʢʠʩʣʦʪʥʦʩʪʴʶ ʥʠʞʝ 

pH 6 ʣʠʩʪʴʷ ʙʫʜʫʪ ʛʨʫʙʝʝ, ʘ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʭʫʞʝ. ʄʘʥʛʦʣʴʜ ʥʝ ʧʝʨʝʥʦʩʠʪ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʩʘʜʢʘ ʚ ʟʘʩʪʦʡʥʳʭ ʧʦʯʚʘʭ. ʊʘʢʞʝ 

ʫʯʠʪʳʚʘʣʩʷ ʩʝʚʦʦʙʦʨʦʪ, ʪʘʢ ʢʘʢ ʥʘ ʦʜʥʦʤ ʤʝʩʪʝ ʤʘʥʛʦʣʴʜ ʠ ʩʚʝʢʣʫ ʚʳʨʘʱʠʚʘʶʪ 

ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 3-4 ʛʦʜʘ. ʇʨʠ ʚʳʙʦʨʝ ʫʯʘʩʪʢʘ ʩʦʙʣʶʜʘʶʪ ʧʨʘʚʠʣʘ ʩʝʚʦʦʙʦʨʦʪʘ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ: ʤʦʨʢʦʚʴ, ʨʝʜʠʩ, ʙʦʙʦʚʳʝ, ʪʦʤʘʪʳ, ʦʛʫʨʮʳ, 

ʨʝʜʴʢʘ, ʧʣʦʭʦ ʨʘʩʪʝʪ ʧʦʩʣʝ ʰʧʠʥʘʪʘ ʠ ʢʦʨʤʦʚʳʭ ʢʦʨʥʝʧʣʦʜʦʚ. ʆʩʝʥʴʶ ʚ ʛʨʫʥʪ 

ʥʘ ʛʣʫʙʠʥʫ 30 ʩʤ, ʚʥʦʩʠʣʠʩʴ ʧʠʪʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʢʦʤʧʦʩʪ, ʪʦʨʬ, ʧʝʨʝ-

ʛʥʦʡ ʠʣʠ ʜʨʫʛʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ï 4-5 ʢʛ ʥʘ 1 ʢʚ. ʤ; ʩʫʧʝʨʬʦʩʬʘʪ ï  

20-25 ʛ; ʭʣʦʨʠʜ ʢʘʣʠʷ ï 15-20 ʛ. ʊʘʢʞʝ ʥʝʨʝʜʢʦ, ʚ ʪʷʞʝʣʳʝ ʧʦʯʚʳ, ʧʣʦʪʥʳʝ ʠ 

ʛʣʠʥʠʩʪʳʝ, ʜʦʙʘʚʣʷʶʪ ʧʝʩʦʢ ʜʣʷ ʨʘʟʨʳʭʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʘʥʛʦʣʴʜʘ ï 16-25 ÁC, ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ï 20-25 ÁC, ʧʨʠ 

ʭʦʨʦʰʝʤ ʧʦʣʠʚʝ ʚʦʟʤʦʞʝʥ ʨʦʩʪ ʧʨʠ 35 ÁC. ʉʝʤʝʥʘ ʧʨʦʨʘʩʪʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

6-7 ÁC. ʄʦʣʦʜʳʝ ʨʘʩʪʝʥʠʷ ʩ 3-4 ʥʘʩʪʦʷʱʠʤʠ ʣʠʩʪʴʷʤʠ ʤʦʛʫʪ ʧʝʨʝʥʦʩʠʪʴ ʥʠʟ-

ʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ -3 ÁC.  

ʇʨʠ ʧʦʩʘʜʢʝ ʚ ʧʦʣʫʪʝʥʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʩʦʣʥʝʯ-

ʥʦʛʦ ʩʚʝʪʘ ʚ ʣʠʩʪʴʷʭ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʥʠʪʨʘʪʳ ʠ ʥʠʪʨʠʪʳ, ʘ ʜʣʠʪʝʣʴʥʦʝ ʟʘ-

ʪʝʥʝʥʠʝ ʤʦʞʝʪ ʟʘʤʝʜʣʠʪʴ ʨʦʩʪ ʠ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʣʠʩʪʴʷ ʩʪʘʥʫʪ ʤʝʣʢʠʤʠ. 

ʄʘʥʛʦʣʴʜ ʭʦʨʦʰʦ ʨʘʩʪʝʪ ʢʘʢ ʥʘ ʩʦʣʥʮʝ, ʪʘʢ ʠ ʚ ʧʦʣʫʪʝʥʠ ʠ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʩʚʝʪʘ, 

ʥʦ ʠʤʝʡʪʝ ʚ ʚʠʜʫ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʩʚʝʪʘ, ʪʝʤ ʥʝʞʥʝʝ ʚʢʫʩ ʣʠʩʪʴʝʚ ʠ ʥʠʞʝ ʫʨʦ-

ʞʘʡʥʦʩʪʴ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʟʘ 2020-2022 ʛʛ. 

ʧʨʝʜʧʦʣʘʛʘʣʠ ʫʯʝʪ ʥʘʯʘʣʘ ʠ ʦʩʥʦʚʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʩʦʨʪʦʚ ʤʘʥʛʦʣʴʜʘ. ʆʪʤʝʯʝ-
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ʥʦ, ʯʪʦ ʟʘʚʝʱʘʶʱʠʡ ʵʪʘʧ ʨʦʩʪʘ ʧʨʦʠʩʭʦʜʠʣ ʩ ʧʦʷʚʣʝʥʠʝʤ 8-10 ʣʠʩʪʴʝʚ. ɼʘʥʥʳʝ 

ʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʘʭ ʦʪʤʝʯʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʩʦʨʪʦʚ ʣʠʩʪʦʚʦʡ ʤʘʥ-

ʛʦʣʴʜʘ 

ʉʦʨʪʘ 

ʧʝʨʠʦʜ ʦʪ 

ʧʦʩʝʚʘ ʜʦ 

ʚʳʨʘʩʪʘʥʠʷ 

ʧʦʙʝʛʦʚ, 

ʜʥʠ 

ʧʝʨʠʦʜ ʦʪ ʧʦʩʝʚʘ ʜʦ, ʜʥʠ 

ʥʘʩʪʦʷʱʝʛʦ 

1 ʣʠʩʪʘ 

ʥʘʩʪʦʷʱʝʛʦ 

3-4 ʣʠʩʪʘ 

ʥʘʩʪʦʷʱʝʛʦ 

8-10 ʣʠʩʪʘ 

ʦʢʦʥʯʘʥʠʷ ʚʝ-

ʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ 

ʄʝʨʢʫʨʠʡ 4 18 31 55 94 

ɹʫʨʫ 4 16 30 48 84 

ʈʫʙʠʥ 5 17 32 55 96 

ʅʝʚʝʩʪʘ 6 16 31 53 95 

ɹʳʯʴʷ ʢʨʦʚʴ 4 15 31 45 85 

ʀʩʪʦʯʥʠʢ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦ ʜʘʥʥʳʤ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʇʨʠ ʫʩʣʦʚʠʷʭ ʛʠʜʨʦʧʦʥʠʯʝʩʢʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʧʝʨʚʳʝ ʚʩʭʦʜʳ ʦʪʤʝʯʘʣʠʩʴ 

ʥʘ 5-6 ʩʫʪʢʠ ʧʦʩʣʝ ʧʦʩʝʚʘ ʩʝʤʷʥ. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʥʛʦʣʴʜʘ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ 10 ʣʠʩʪʘ ʠʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʩʧʝʣʦʩʪʠ, ʫʩʪʘʥʦʚʠʣʠʩʴ ʟʘ ʧʝʨʠʦʜ ʦʪ ʧʦ-

ʩʝʚʘ: 55 ʜʥʝʡ ï ʩʦʨʪ ʄʝʨʢʫʨʠʡ, 50 ʜʥʝʡ ï ʩʦʨʪ ɹʫʨʫ, 45 ʜʥʝʡ ï ʩʦʨʪ ɹʳʯʴʷ 

ʢʨʦʚʴ, 53 ʜʥʷ ï ʩʦʨʪ ʅʝʚʝʩʪʘ, 55 ʜʥʝʡ ï ʩʦʨʪ ʈʫʙʠʥ.  

ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʨʘʟʣʠʯʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʥʦ ʠ 

ʧʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʦ ʫʩʨʝʜʥʝʥʥʳʤ ʜʘʥʥʳʤ ʟʘ 2020-2022 ʛʛ., ʚ 

ʪʘʙʣʠʮʝ 2 ʥʘʚʝʜʝʥʳ ʜʘʥʥʳʝ ʩʦʨʪʦʚ ʤʘʥʛʦʣʴʜʘ ʚʦ ʚʨʝʤʷ ʫʙʦʨʢʠ ʚ ʚʝʩʝʥʥʝʤ ʦʙʦ-

ʨʦʪʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʟʘʢʨʳʪʦʡ ʪʝʧʣʠʮʝ. 

ʊʘʙʣʠʮʘ 2 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʦʚ ʤʘʥʛʦʣʴʜʘ 

ʉʦʨʪʘ ɺʳʩʦʪʘ ʨʦʟʝʪʢʠ, ʩʤ 
ɼʠʘʤʝʪʨ ʨʦʟʝʪʢʠ, 

ʩʤ 

ʏʠʩʣʦ ʣʠʩʪʴʝʚ, 

ʰʪ. 

ʄʝʨʢʫʨʠʡ 22,4Ñ0,15 33,5Ñ0,07 23,2Ñ0,12 

ɹʫʨʫ 22,3Ñ0,51 33,5Ñ0,13 24,5Ñ0,45 

ʈʫʙʠʥ 21,3Ñ2,05 33,0Ñ2,44 24,3Ñ2,67 

ʅʝʚʝʩʪʘ 26,9Ñ1,05 33,6Ñ1,18 24,4Ñ0,85 

ɹʳʯʴʷ ʢʨʦʚʴ 30,7Ñ1,83 34,5Ñ1,40 29,4Ñ1,95 

ʀʩʪʦʯʥʠʢ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦ ʜʘʥʥʳʤ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʈʝʘʢʮʠʠ ʩʦʨʪʦʚ ʥʘ ʪʝʧʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ ʩʪʝʧʝ-

ʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 
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1 ï ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʫʩʣʦʚʠʷʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʩʝʭ ʙʠʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʥʝʝ 10%; 2 ï ʩʨʝʜʥʠʡ ʜʠʘʧʘʟʦʥ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʫʩʣʦʚʠʷʤ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 10-20%; 3 ï ʫʟʢʠʡ 

ʜʠʘʧʘʟʦʥ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʫʩʣʦʚʠʷʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʙʠʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʦʣʝʝ 20%. ʉʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʤʘʥʛʦʣʴʜʘ ʣʠʩʪʦʚʦʛʦ 

ʪʠʧʘ ʢ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ ʩʦʨʪ ʄʝʨʢʫʨʠʡ ʠ ɹʫʨʫ; ʢʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʠ-

ʥʘʜʣʝʞʠʪ ɹʳʯʴʷ ʢʨʦʚʴ ʠ ʅʝʚʝʩʪʘ; ʢ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ï ʈʫʙʠʥ. ʉʦʨʪʘ ʤʘʥʛʦʣʴʜʘ 

ʄʝʨʢʫʨʠʡ, ɹʫʨʫ, ʈʫʙʠʥ, ʅʝʚʝʩʪʘ ʠ ɹʳʯʴʷ ʢʨʦʚʴ ʦʙʨʘʟʦʚʳʚʘʣʠ ʥʝʢʨʫʧʥʳʝ ʨʦ-

ʟʝʪʢʠ ʩ ʚʳʩʦʪʦʡ ʣʠʩʪʴʝʚ ʚ ʧʨʝʜʝʣʘʭ 21,3-30,7 ʩʤ, ʜʠʘʤʝʪʨʦʤ ʨʦʟʝʪʢʠ ï  

32,3-34,5 ʩʤ. ʂʦʣʠʯʝʩʪʚʦʤ ʣʠʩʪʴʝʚ ʚ ʨʦʟʝʪʢʝ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʣʦʩʴ ʪʦʚʘʨʥʳʤ 

ʚʳʭʦʜʦʤ, ʘ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʩʪʘʚʠʣʦ ï 21-29 ʰʪ. 

ɺʳʚʦʜʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʠʥʪʨʦʜʫʢʮʠʷ ʥʦʚʳʭ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳʭ ʩʦʨʪʦʚ ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ, 

ʩʨʝʜʠ ʟʝʣʝʥʳʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 

ʧʝʨʠʦʜ 2020-2022 ʛʛ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʝʨʩʧʝʢ-

ʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʩʝʥʥʝʛʦ 

ʦʙʦʨʦʪʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ. ʄʘʥʛʦʣʴʜ ʝʱʝ ʤʘʣʦ ʚʳʨʘʱʠʚʘʝʪ-

ʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʂ, ʥʦ ʧʨʠ ʵʪʦʤ ʢʫʣʴʪʫʨʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: ʥʝ-

ʧʨʠʭʦʪʣʠʚʘ ʚ ʚʳʨʘʱʠʚʘʥʠʠ, ʜʝʢʦʨʘʪʠʚʥʳʡ ʚʠʜ, ʘ ʛʣʘʚʥʦʝ, ʠʤʝʝʪ ʙʦʛʘʪʳʡ ʧʦ-

ʪʝʥʮʠʘʣ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʝ ʪʦʣʴʢʦ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʚ ʢʦʨʤʦʧʨʦʠʟ-

ʚʦʜʩʪʚʝ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʠʩʩʣʝʜʫʝʤʳʝ ʩʦʨʪʘ ʤʘʥʛʦʣʴʜʘ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʦʩʚʦʝ-

ʥʠʷ ʚ ʘʛʨʦʬʦʨʤʠʨʦʚʘʥʠʠ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʂ, ʧʨʠ ʦʪʢʨʳʪʦʤ ʠ ʟʘʢʨʳʪʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ. 
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ɻʦʨʦʭ ʧʦʩʝʚʥʦʡ (Pisum sativum L.) ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ 

ʟʝʨʥʦʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʈʦʩʩʠʠ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩʦ ʟʣʘʢʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʙʝʟ ʩʥʠʞʝ-

ʥʠʷ ʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ [1]. ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʠ 

ʚʘʣʦʚʳʝ ʩʙʦʨʳ ʛʦʨʦʭʘ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʥʝʧʨʝʨʳʚʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɿʘ ʧʦ-

ʩʣʝʜʥʠʝ ʯʝʪʳʨʝ ʛʦʜʘ ʦʙʲʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩʫʰʝʥʦʛʦ ʛʦʨʦʭʘ ʚ ʈʦʩʩʠʠ 

mailto:kalyuta75@mail.ru
mailto:sovrikov79@mail.ru
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ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ ʜʦ 1989,6 ʪʳʩ. ʪʦʥʥ ʚ 2021 ʛ. ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʪʝʤʧʦʤ ʨʦ-

ʩʪʘ ʥʘ ʫʨʦʚʥʝ 19,4%, ʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 12 ʣʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʫʚʝʣʠʯʠʣʦʩʴ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʚʜʚʦʝ. ɺ 2021 ʛ. ʘʛʨʘʨʠʠ ʩʦʙʨʘʣʠ ʨʝʢʦʨʜʥʳʝ 3,17 ʤʣʥ ʪʦʥʥ ʵʪʦʡ ʟʝʨʥʦʙʦʙʦ-

ʚʦʡ ʢʫʣʴʪʫʨʳ. ʊʨʘʜʠʮʠʦʥʥʦ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʚʭʦʜʠʪ ʊʦʧ-5 ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʦ 

ʚʘʣʦʚʳʤ ʩʙʦʨʘʤ ʛʦʨʦʭʘ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 8,0%. ʈʘʩʪʫʱʠʡ 

ʩʧʨʦʩ ʥʘ ʵʪʫ ʟʝʨʥʦʙʦʙʦʚʫʶ ʢʫʣʴʪʫʨʫ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙ-

ʣʘʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʛʦʨʦʭʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʪʨʘʜʠʮʠ-

ʦʥʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ʛʝʨ-

ʙʠʮʠʜʦʚ, ʬʫʥʛʠʮʠʜʦʚ, ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʧʨʠ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ, ʪʘʢ ʠ ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦ-

ʩʝʚʦʚ [2]. ʈʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʚ ʩʠʩʪʝʤʘʭ ʟʘʱʠʪʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʩʥʷʪʠʷ ʩʪʨʝʩʩʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʩʪʠʮʠʜʦʚ ʠ ʜʨʫʛʠʭ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʚʚʦʜʷʪ ʚ ʩʦʩʪʘʚ ʩʤʝ-

ʩʝʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʨʦʪʨʘʚʠʪʝʣʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʙʨʘ-

ʙʦʪʢʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ.  

ʇʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩʦʟʜʘʝʪ ʨʠʩʢ ʜʣʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ [3]. ɹʠʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʫʜʦʙʨʝʥʠʡ, ʝʞʝʛʦʜʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʡ ʠ ʧʦʪʦʤʫ ʙʝʩʢʦʥʝʯ-

ʥʳʡ. ɺʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ (ʮʝʣʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʫʢʘʟʘʥ ʚ ʩʢʦʙʢʘʭ): ʢʦʤ-

ʧʦʩʪʠʨʦʚʘʥʠʝ (ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ), ʤʝʪʘʥʦʛʝʥʝʟ (ʜʠʛʝʩʪʘʪ), ʩʞʠʛʘʥʠʝ (ʟʦʣʘ), 

ʧʠʨʦʣʠʟ (ʙʠʦʯʘʨ) [4-6]. ɺ ʀʇʍʕʊ ʉʆ ʈɸʅ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʦ ʥʦʚʦʝ ʥʘʧʨʘʚ-

ʣʝʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʚ ʫʜʦʙʨʝʥʠʷ: ʢʠʩʣʦʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʘʟ-

ʙʘʚʣʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. ʆʙʨʘʟʫʝʪʩʷ ʜʚʝ ʬʨʘʢʮʠʠ: ʞʠʜʢʘʷ ï 

ʣʠʛʥʦʛʫʤʠʥʦʚʦʝ ʫʜʦʙʨʝʥʠʝ ʠ ʪʚʸʨʜʘʷ ï ʧʨʦʜʫʢʪ, ʦʙʦʛʘʱʝʥʥʳʡ ʮʝʣʣʶʣʦʟʦʡ  

[7-8]. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʛʫʤʠʬʠʢʘʮʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʡ 

ʢʦʥʜʝʥʩʘʮʠʠ ʤʝʞʜʫ ʩʘʭʘʨʘʤʠ ʠ ʘʣʴʜʝʛʠʜʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ ʧʝʥʪʦʟ ʠ ʛʝʢʩʦʟ, 

ʪʘʢ ʞʝ ʚ ʛʫʤʠʬʠʢʘʮʠʠ ʫʯʘʩʪʚʫʝʪ ʣʠʛʥʠʥ [9]. 
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ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʟʦʪʥʦʡ ʢʠʩ-

ʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʤʠʩʢʘʥʪʫʩʘ, ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʝʡʪʨʘʣʠʟʦʚʘʥʥʳʡ ʛʠʜʨʦʢʩʠʜʦʤ 

ʘʤʤʦʥʠʷ ʨʘʩʪʚʦʨ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʤʠʩʢʘʥʪʫʩʘ (ʜʘʣʝʝ ʧʨʝʧʘ-

ʨʘʪ) ʙʳʣ ʧʦʣʫʯʝʥ ʥʘ ʦʧʳʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʀʇʍʕʊ ʉʆ ʈɸʅ (ʛ. ɹʠʡʩʢ) ʧʫʪʸʤ 

ʦʙʨʘʙʦʪʢʠ ʙʠʦʤʘʩʩʳ ʤʠʩʢʘʥʪʫʩʘ ʛʠʛʘʥʪʩʢʦʛʦ 4 ʤʘʩ.%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʘʟʦʪʥʦʡ 

ʢʠʩʣʦʪʳ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʝʤʢʦʩʪʥʦʤ 250 ʣ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚ-

ʣʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 96Áʉ, ʛʠʜʨʦʤʦʜʫʣʴ ʩʦʩʪʘʚʠʣ 1:20; ʦʪʨʘʙʦʪʘʥʥʳʡ ʨʘʩʪʚʦʨ 

ʙʳʣ ʥʝʡʪʨʘʣʠʟʦʚʘʥ ʛʠʜʨʘʪʦʤ ʘʤʤʦʥʠʷ. ʇʨʝʧʘʨʘʪ ʠʤʝʣ ʩʣʝʜʫʶʱʠʡ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ: ʩʫʭʠʭ ʚʝʱʝʩʪʚ 3,7% ʠʟ ʥʠʭ ʨʝʜʫʮʠʨʫʶʱʠʭ ï 1,7%, ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦ-

ʩʪʘʚ ʙʫʜʝʪ ʫʪʦʯʥʷʪʴʩʷ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʤʠʩʢʘʥʪʫʩʘ ʛʠʛʘʥʪʩʢʦʛʦ ʧʨʠʚʝʣʘ ʢ ʧʦʣʫʯʝʥʠʶ 

ʤʝʥʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʯʝʤ ʦʙʨʘʙʦʪʢʘ ʤʠʩʢʘʥʪʫʩʘ ʩʘʭʘʨʦʮʚʝʪʥʦ-

ʛʦ, ʢʘʢ ʙʳʣʦ ʦʧʠʩʘʥʦ ʨʘʥʝʝ [7]: ʩʫʭʠʭ ʚʝʱʝʩʪʚ ï 4,54%, ʚ ʪʦʤ ʯʠʩʣʝ: ʥʠʪʨʘʪʘ 

ʘʤʤʦʥʠʷ ï 2,67%, ʣʠʛʥʠʥʘ ï 0,6%, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʩʘʭʘʨʦʚ ï 1,13% (ʚ ʪʦʤ 

ʯʠʩʣʝ ʛʣʶʢʦʟʳ ï 0,17%), ʟʦʣʴʥʦʩʪʴ ï 0,14%. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴʶ ʤʠʩʢʘʥʪʫʩʘ ʛʠʛʘʥʪʩʢʦʛʦ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ [8]. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʪʦʨʝʛʫʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʠʩ-

ʩʣʝʜʦʚʘʥʘ ʧʨʠ ʩʪʝʧʝʥʷʭ ʨʘʟʙʘʚʣʝʥʠʷ 1:100, 1:1000, 1:10000. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥ-

ʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ - 

2,67%- ʥʳʡ ʨʘʩʪʚʦʨ ʥʠʪʨʘʪʘ ʘʤʤʦʥʠʷ NH4NO3 ʚ ʪʝʭ ʞʝ ʩʪʝʧʝʥʷʭ ʨʘʟʙʘʚʣʝʥʠʷ. 

ʉʝʤʝʥʘ ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ ʟʘʤʘʯʠʚʘʣʠ ʚ ʨʘʩʪʚʦʨʘʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʪʝʯʝʥʠʝ 2 ʠ 12 ʯʘʩʦʚ. ʇʨʦʨʘʱʠʚʘʥʠʝ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʩʢʝ (ɺʇ). ʈʘʩʪʠʣʴʥʠ 

ʥʘ 1/2 ʠʭ ʚʳʩʦʪʳ ʥʘʧʦʣʥʷʣʠ ʫʚʣʘʞʥʝʥʥʳʤ ʧʝʩʢʦʤ ʩ ʚʣʘʛʦʝʤʢʦʩʪʴʶ ɸ=23,5 ʩʤ
3
. 

ʇʦʩʣʝ ʨʘʩʢʣʘʜʢʠ ʥʘʙʫʭʰʠʝ ʩʝʤʝʥʘ ʚʜʘʚʣʠʚʘʣʠ ʪʨʘʤʙʦʚʢʦʡ ʚ ʧʝʩʦʢ ʠ ʧʦʢʨʳʚʘʣʠ 

ʩʣʦʝʤ ʫʚʣʘʞʥʝʥʥʦʛʦ ʧʝʩʢʘ ʦʢʦʣʦ 0,5 ʩʤ. ʕʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʥʘ  

4 ʜʝʥʴ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ, ʚʩʭʦʞʝʩʪʴ ï ʥʘ 8 ʜʝʥʴ. ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟ-

ʤʝʨʷʣʠ ʥʘ 8 ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝ-
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ʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 12038-84 çʉʝʤʝʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʄʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʭʦʞʝʩʪʠè. ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ.  

ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʘʣʠ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʩʪʝʧʝʥʠ ʨʘʟʙʘʚʣʝ-

ʥʠʷ 1:100.  

ʉʭʝʤʘ ʦʧʳʪʘ: 

1. ʂʦʥʪʨʦʣʴ 

2. ʉʝʤʝʥʘ, ʟʘʤʦʯʝʥʥʳʝ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ 

3. ʆʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ʧʦ ʚʝʛʝʪʘʮʠʠ 

4. ʉʝʤʝʥʘ, ʟʘʤʦʯʝʥʥʳʝ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʢʦʜʝʣʷʥʦʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩʦ-

ʩʪʘʚʠʣʘ 120 ʰʪ/ʤ
2
. ʆʧʨʳʩʢʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʚʫʶ ʬʘʟʫ ʚʝʛʝʪʘʮʠʠ 

(ʥʘ 20 ʜʝʥʴ ʩ ʤʦʤʝʥʪʘ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ), ʨʘʩʭʦʜ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʣ 30 ʤʣ ʥʘ 1 

ʤ
2
. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥ ʚ ʫʩʣʦʚʠʷʭ ʇʝʨʚʦʤʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʳʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷ-

ʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʛʦʨʦʭʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦ-

ʞʝʩʪʴ ʩʝʤʷʥ ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ 

ʇʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ 

ʟʘʤʘʯʠʚʘʥʠʷ 

t, ʯ 

ʇʦʢʘʟʘʪʝʣʴ 

ʢʘʯʝʩʪʚʘ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ

 

N
H

4
N

O
3
 

1
:1

0
0 

N
H

4
N

O
3
 

1
:1

0
0

0 

N
H

4
N

O
3
 

1
:1

0
0

0
0 

ʇ
ʨ
ʝ
ʧ
ʘ
ʨ
ʘ
ʪ

 

1
:1

0
0 

ʇ
ʨ
ʝ
ʧ
ʘ
ʨ
ʘ
ʪ

 

1
:1

0
0

0 

ʇ
ʨ
ʝ
ʧ
ʘ
ʨ
ʘ
ʪ

 

1
:1

0
0

0
0 

2 

ʕʥʝʨʛʠʷ 

ʧʨʦʨʘʩʪʘʥʠʷ 

ɽ,%, Ñ 6% 
26,7 53,3 66,7 60,3 33,3 40,7 40,1 

ɺʩʭʦʞʝʩʪʴ 

W,%, Ñ 6% 
90,4 90,8 91,7 91,7 85,5 90,1 89,8 

12 

ʕʥʝʨʛʠʷ 

ʧʨʦʨʘʩʪʘʥʠʷ 

ɽ,%, Ñ 6% 
26,7 26,2 26,8 27,0 60,1 40,3 26,9 

ɺʩʭʦʞʝʩʪʴ 

W,%, Ñ 6% 
91,5 91,1 91,3 91,3 86,7 86,2 89,7 
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ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ 1, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʛʦʨʦʭʘ ʚ ʨʘʩʪʚʦʨʘʭ ʧʨʝʧʘʨʘʪʘ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ: ʥʘ 25-52%, ʦʜʥʘʢʦ 

ʨʘʩʪʚʦʨ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʥʠʪʨʘʪʘ ʘʤʤʦʥʠʷ ʚ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝ-

ʣʠʯʝʥʠʶ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʝʱʸ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ: ʥʘ 100-150%. ʋʚʝʣʠʯʝ-

ʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʤʘʯʠʚʘʥʠʷ ʜʦ 12 ʯʘʩʦʚ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʢʘ-

ʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʩʝʤʷʥ ʧʨʠ ʩʪʝʧʝʥʷʭ ʨʘʟʙʘʚʣʝʥʠʷ ʧʨʝʧʘ-

ʨʘʪʘ 1:100 ʠ 1:1000: ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 51-125%, ʧʨʠ ʵʪʦʤ 

ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʡ ʥʠʪʨʘʪ ʘʤʤʦʥʠʷ ʫʞʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʛʦ-

ʨʦʭʘ. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʙʠʦʤʝʪ-

ʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʢʦʚ ʩʝʤʷʥ ʛʦʨʦʭʘ ʧʦʩʣʝ ʠʭ ʟʘʤʘʯʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʷ 2 ʯ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 ʠ ʨʠʩʫʥʢʘʭ 1-2, ʧʦʩʣʝ ʟʘʤʘʯʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʷ 12 ʯ ï ʚ 

ʪʘʙʣʠʮʝ 3 ʠ ʨʠʩʫʥʢʘʭ 3-4. 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʨʦʩʪʢʦʚ ʩʝʤʷʥ ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ (ʟʘʤʘʯʠʚʘʥʠʝ 2 ʯ) 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʨʦʩʪʢʘ ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʦʨʥʝʡ 

ɺ ʤʤ,  

Ñ 3 ʤʤ 

ʀʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ,% 

ɺ ʤʤ, 

Ñ 3 ʤʤ 

ʀʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ,% 

ʂʦʥʪʨʦʣʴ 70,1 - 44,2 - 

NH4NO3 1:100 75,0 +7, 51,4 +16,3 

NH4NO3 1:1000 91,4 +30,4 72,6 +64,2 

NH4NO3 1:10000 70,3 +0,3 76,0 +71,9 

ʇʨʝʧʘʨʘʪ 1:100 51,6 -26,4 69,4 +57,0 

ʇʨʝʧʘʨʘʪ 1:1000 53,2 -24,1 70,4 +59,3 

ʇʨʝʧʘʨʘʪ 1:10000 64,8 -0,8 70,9 +60,4 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʨʝʧʘʨʘʪ ʘʢʪʠʚʠʟʠʨʫʝʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ. ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʛʦʨʦʭʘ ʚ ʪʝʯʝ-

ʥʠʝ 2 ʯʘʩʦʚ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʫʩʠʣʠʚʘʝʪ ʨʦʩʪ ʢʦʨʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʥʘ 57-80% ʠ ʟʘʤʝʜʣʷʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʨʦʩʪʢʦʚ ʥʘ 1-26%. ʉʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʟʫʯʘʝʤʳʡ ʧʨʝʧʘʨʘʪ ʧʨʦʷʚʣʷʝʪ ʨʦʩʪʦʨʝʛʫʣʠʨʫʶ-

ʱʠʝ ʩʚʦʡʩʪʚʘ ʘʫʢʩʠʥʦʚʦʛʦ ʪʠʧʘ. ʕʪʦ ʥʝ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʜʝʡʩʪʚʠʝʤ ʢʦʥʪʨʦʣʴʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʥʠʪʨʘʪʘ ʘʤʤʦʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʝʡʩʪʚʫʶʱʠʤ 
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ʚʝʱʝʩʪʚʦʤ ʠʩʧʳʪʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ ʥʝ ʥʠʪʨʘʪ ʘʤʤʦʥʠʷ, ʘ ʣʠʛʥʦʛʫʤʠ-

ʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʬʫʣʴʚʦʢʠʩʣʦʪʳ. 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʨʦʩʪʢʦʚ ʩʝʤʷʥ ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ (ʟʘʤʘʯʠʚʘʥʠʝ 12 ʯ) 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʨʦʩʪʢʘ ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʦʨʥʝʡ 

ɺ ʤʤ, Ñ 4ʤʤ 
ʀʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ,% 
ɺ ʤʤ, Ñ 4 ʤʤ 

ʀʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ,% 

ʂʦʥʪʨʦʣʴ 45,3 - 46,9 - 

NH4NO3 1:100 70,3 +55,2 143,1 +205,1 

NH4NO3 1:1000 55,7 +22,9 95,3 +103,2 

NH4NO3 1:10000 53,7 +18,5 69,3 +47,8 

ʇʨʝʧʘʨʘʪ 1:100 80,0 +76,6 160,0 +241,1 

ʇʨʝʧʘʨʘʪ 1:1000 51,3 +13,2 101,7 +116,8 

ʇʨʝʧʘʨʘʪ 1:10000 46,3 +2,2 82,7 +76,3 

 

  
ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ  

ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʢʦʚ ʩʝʤʷʥ 

ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ (ʟʘʤʘʯʠʚʘʥʠʝ 

2 ʯ). ʉʣʝʚʘ ʥʘʧʨʘʚʦ: ʢʦʥʪʨʦʣʴ, NH4NO3 1:100, 

NH4NO3 1:1000, NH4NO3 1:10000 

ʈʠʩ. 2. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ  

ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʢʦʚ ʩʝʤʷʥ 

ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ 

(ʟʘʤʘʯʠʚʘʥʠʝ 2 ʯ). ʉʣʝʚʘ ʥʘʧʨʘʚʦ: ʢʦʥʪʨʦʣʴ, 

ʧʨʝʧʘʨʘʪ 1:100, ʧʨʝʧʘʨʘʪ 1:1000,  

ʧʨʝʧʘʨʘʪ 1:10000 

 

  

ʈʠʩʫʥʦʢ 3 ï ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ  

ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʢʦʚ ʩʝʤʷʥ 

ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ (ʟʘʤʘʯʠʚʘʥʠʝ 

12 ʯ). ʉʣʝʚʘ ʥʘʧʨʘʚʦ: ʢʦʥʪʨʦʣʴ, NH4NO3 1:100, 

NH4NO3 1:1000, NH4NO3 1:10000 

ʈʠʩʫʥʦʢ 4 ï ɺʣʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ  

ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʢʦʚ  

ʩʝʤʷʥ ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ  

(ʟʘʤʘʯʠʚʘʥʠʝ 12 ʯ). ʉʣʝʚʘ ʥʘʧʨʘʚʦ:  

ʢʦʥʪʨʦʣʴ, ʧʨʝʧʘʨʘʪ 1:100, ʧʨʝʧʘʨʘʪ 1:1000, 

ʧʨʝʧʘʨʘʪ 1:10000 
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ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʤʘʯʠʚʘʥʠʷ ʩʝʤʷʥ ʛʦʨʦʭʘ ʜʦ 

12 ʯʘʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʢʦʨʥʝʡ, ʪʘʢ ʠ ʨʦʩʪʦʚ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʵʬʬʝʢʪ ʧʦʣʫʯʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʩʪʝʧʝʥʠ ʨʘʟʙʘʚʣʝʥʠʷ 1:100. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʤʝʣʢʦʜʝʣʷʥʦʯʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʨʘʩʪʚʦʨʦʚ ʧʨʝʧʘʨʘʪʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦ-

ʨʦʭʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.  

ʊʘʙʣʠʮʘ 4 ï ɺʣʠʷʥʠʝ ʨʘʩʪʚʦʨʦʚ ʧʨʝʧʘʨʘʪʘ ʠʟ ɹʠʡʩʢʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ 

ʩʦʨʪʘ ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ 
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ʂʦʥʪʨʦʣʴ 112 5,92 443,0 73,7 90,5 

ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 2 ʯ 115 5,72 437,0 81,1 90,3 

ʆʧʨʳʩʢʠʚʘʥʠʝ 112 5,49 415,3 83,2 90,7 

ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 12 ʯ 104 5,01 349,0 87,3 88,0 

 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʫʩʠ-

ʣʠʚʘʝʪ ʨʦʩʪ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʛʦʨʦʭʘ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ. ɺ ʬʘʟʫ ʧʦʣʥʦʡ 

ʩʧʝʣʦʩʪʠ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʥʘ 10-18% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʜʥʘ-

ʢʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʷʭ ʠ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʚ ʮʝʣʦʤ ʥʘ 1-21%. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʩʣʝʜʫʝʤʳʡ ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʤʠʩʢʘʥʪʫʩʘ ʫʩʠʣʠʚʘʣ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʛʦʨʦʭʘ ʚ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

(ʜʣʠʥʫ ʨʦʩʪʢʦʚ ʠ ʢʦʨʥʝʡ ʛʦʨʦʭʘ) ʧʨʝʧʘʨʘʪ ʦʢʘʟʳʚʘʣ ʧʨʠ ʩʪʝʧʝʥʠ ʨʘʟʙʘʚʣʝʥʠʷ 

1:100. ɿʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʛʦʨʦʭʘ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ 

ʫʩʠʣʠʚʘʣʦ ʨʦʩʪ ʢʦʨʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 57-80% ʠ ʟʘʤʝʜʣʷʣʦ ʨʘʟ-

ʚʠʪʠʝ ʨʦʩʪʢʦʚ ʥʘ 1-26%. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʤʘʯʠʚʘʥʠʷ ʩʝ-

ʤʷʥ ʛʦʨʦʭʘ ʜʦ 12 ʯʘʩʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʙʠʦ-
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ʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʢʦʨʥʝʡ, ʪʘʢ ʠ ʨʦʩʪʢʦʚ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ɺ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʦʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʨʦʩʪ ʚʝʛʝʪʘ-

ʪʠʚʥʦʡ ʤʘʩʩʳ ʛʦʨʦʭʘ, ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʧʨʝʚʳʰʝʥʠʝ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ 

ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʣʷʣʦ 10-18%.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ 

ʠʟʫʯʝʥʠʷ ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ ʦʙ-

ʨʘʙʦʪʢʠ ʤʠʩʢʘʥʪʫʩʘ, ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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ɺʚʝʜʝʥʠʝ. ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʵʪʘʧʦʚ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʦʙʫʩʪʨʦʡʩʪʚʝ ʚʦʜʦʩʙʦʨʦʚ ʨʝʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʙʦʣʝʝ ʜʝ-

ʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʪʝʨʨʠʪʦʨʠʶ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʥʘ ʚʦʜʦʩʙʦʨʘʭ [1]. ʇʦʩʪʨʦʝʥʥʘʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʚʣʘʛʦʧʝʨʝʥʦʩ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʦʚ 
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ʨʝʢ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʤʝʣʠʦʨʘʮʠʡ ʚʦʟʚʳʰʝʥʥʦ-

ʩʪʝʡ ʠ ʦʩʫh ʠʪʝʣʴʥʳʭ ï ʥʠʟʠʥ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʦʨʦʩʠʪʝʣʴʥʳʝ ʥʦʨʤʳ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʚʦʟʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚʦʜʦʩʙʦʨʘ; ʠ ʦʩʫʰʠʪʝʣʴʥʳʭ ʥʦʨʤ ï ʜʣʷ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʠʟʠʥʘʭ. ʇʦʜ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ ʦʨʦʰʝʥʠʷ ʠ ʦʩʫʰʝ-

ʥʠʷ ʧʦʥʠʤʘʶʪʩʷ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʨʝʞʠʤʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʙʘ-

ʣʘʥʩʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. [2]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʭʝʤʳ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʪʝʥʳ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʨʤʘʩʘʥ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʠʟʫʯʝʥʘ ʪʝʨʨʠʪʦʨʠʷ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ʂʘʨʤʘʩʘʥ, ʦʧʨʝʜʝʣʝʥʳ ʜʣʠʥʳ ʛʣʘʚʥʦʡ ʨʝʢʠ 

ʠ ʚʩʝʭ ʝʝ ʧʨʠʪʦʢʦʚ, ʠʟʤʝʨʝʥʳ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʠ ʤʦʨʬʦʠʟʦʛʨʘʬʘ, ʚʳʯʠʩʣʝʥʳ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ. 

ʈʝʢʘ ʂʘʨʤʘʩʘʥ, ʧʨʠʪʦʢ ʨʝʢʠ ɹʝʣʘʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʨʝʢʨʘʩʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ɹʣʘʛʦʚʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰ-

ʢʦʨʪʦʩʪʘʥ. ɽʝ ʠʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚʩʝʛʦ ʚ 2 ʢʠʣʦʤʝʪʨʘʭ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ɹʣʘʛʦʚʘʨ. ʆʪʪʫʜʘ ʦʥʘ ʧʣʘʚʥʦ ʪʝʯʝʪ ʚ ʩʝʚʝʨʦ- ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʥʠʟʳʚʘʷ ʧʝʡʟʘʞʠ ʵʪʦʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʂʘʨʤʘʩʘʥ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ɹʣʘʛʦʚʘʨʩʢʠʡ ʨʘʡʦʥ, ʧʨʝʞʜʝ ʯʝʤ ʚʳʡʪʠ ʟʘ ʝʛʦ 

ʧʨʝʜʝʣʳ ʠ ʠʟʤʝʥʠʪʴ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʆʥʘ ʚʧʘʜʘʝʪ ʚ ʨʝʢʫ 

ɹʝʣʘʷ ʥʘ 387-ʤ ʢʠʣʦʤʝʪʨʝ ʦʪ ʝʝ ʫʩʪʴʷ. ʈʫʩʣʦ ʨʝʢʠ ʠʟʚʠʣʠʩʪʦʝ ʠ ʩʣʘʙʦ ʨʘʟʚʝʪʚ-

ʣʝʥʥʦʝ, ʯʪʦ ʧʨʠʜʘʝʪ ʝʡ ʩʚʦʝʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ. ɻʣʫʙʠʥʳ ʨʝʢʠ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 

0,2-0,3 ʤʝʪʨʘ ʜʦ 3,5 ʤʝʪʨʘ, ʘ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,3 ʜʦ 1 ʤʝʪʨʘ ʚ ʩʝ-

ʢʫʥʜʫ. ɼʣʠʥʘ ʂʘʨʤʘʩʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 128 ʢʠʣʦʤʝʪʨʦʚ, ʘ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ 

ʙʘʩʩʝʡʥʘ - 1780 ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ. ʈʝʢʘ ʧʠʪʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʪʦʢʘ-

ʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʘʚʳʝ ʧʨʠʪʦʢʠ, ʪʘʢʠʝ ʢʘʢ ʂʘʨʤʘʣʘ, ʊʘʙʫʣʜʘʢ, ʐʝʤʷʢ, ʉʠ-

ʢʠʷʟʢʘ, ʠ ʣʝʚʳʝ ʧʨʠʪʦʢʠ, ʪʘʢʠʝ ʢʘʢ ɹʘʪʢʘʢ, ʂʘʨʷʢʘ, ʄʠʰʠʜʘ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ 

ʧʠʪʘʥʠʷ ʨʝʢʠ ʩʦʩʪʘʚʣʷʶʪ ʩʥʝʛʦʚʦʝ, ʜʦʞʜʝʚʦʝ ʠ ʛʨʫʥʪʦʚʦʝ ʧʠʪʘʥʠʝ, ʢʦʪʦʨʳʝ ʩʦ-

ʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 15-20% ʦʙʱʝʛʦ ʦʙʲʝʤʘ. 
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ɺʦʜʥʳʡ ʨʝʞʠʤ ʨʝʢʠ ʂʘʨʤʘʩʘʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ, ʢʦ-

ʪʦʨʦʝ ʦʙʳʯʥʦ ʥʘʩʪʫʧʘʝʪ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ. ʕʪʦ ʚʨʝʤʷ ʛʦʜʘ ʧʨʠʥʦʩʠʪ ʩ 

ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʠ ʩʦʟʜʘʝʪ ʧʦʪʨʩ̫ʘʶʱʠʝ ʧʝʡʟʘʞʠ ʚʜʦʣʴ ʙʝʨʝʛʦʚ 

ʨʝʢʠ. 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʪʝʥʳ ʚʦ-

ʜʦʩʙʦʨʘ ʨʝʢʠ ʧʨʝʜʰʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʩʥʠʤʢʦʚ ʤʝʩʪʥʦʩʪʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʛʣʘʚʥʦʛʦ ʚʦʜʦʪʦʢʘ 

ʠ ʚʩʝʭ ʝʛʦ ʧʨʠʪʦʢʦʚ. 

ʀʟʫʯʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʦʮʠʬʨʦʚʢʘ ʚʩʝʭ ʚʦʜʦʪʦʢʦʚ ʙʳʣʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʂʦʤʧʘʩ 3Dè 

(ʨʠʩ. 1). 

ɼʘʣʝʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʛʨʘʥʠʮʳ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʨʤʘʩʘʥ. 

ɺʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ï ɻ ʪʦ ʪʝʨʨʠʪʦʨʠʷ, ʩ ʢʦʪʦʨʦʡ ʩʦʙʠʨʘʝʪʩʷ ʚʦʜʘ, ʩʪʝʢʘʶʱʘʷ ʚ 

ʜʘʥʥʫʶ ʨʝʢʫ. ɺʦʜʦʨʘʟʜʝʣʴʥʳʝ ʣʠʥʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʛʨʘʥʠʮʳ ʚʦʜʦʩʙʦʨʥʳʭ 

ʙʘʩʩʝʡʥʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ, 

ʪʘʢʠʭ ʢʘʢ ʛʦʨʥʳʝ ʭʨʝʙʪʳ ʠ ʚʝʨʰʠʥʳ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʟʫʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ʂʘʨʤʘʩʘʥ ̫ ʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʝʛʦ ʧʣʦʱʘʜʠ ʠ ʧʝʨʠʤʝʪʨʘ, ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ ʩʘʤʦʡ 

ʨʝʢʠ ʂʘʨʤʘʩʘʥ ʠ ʚʩʝʭ ʝʝ ʧʨʠʪʦʢʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʤʦʨʬʦʠʟʦ-

ʛʨʘʬʳ, ʧʨʠʥʠʤʘʷ ʢ ʩʚʝʜʝʥʠʶ ʚʳʧʫʢʣʦʩʪʠ ʨʝʣʴʝʬʘ, ʠ ʠʟʤʝʨʝʥʠʝ ʝʝ ʧʝʨʠʤʝʪʨʘ ʠ 

ʧʣʦʱʘʜʠ ʚʥʫʪʨʠ ʥʝʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʧʝʨʚʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʤʦʨʬʦʤʝʪ-

ʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʩʙʦ-

ʨʘ ʨʝʢʠ ʂʘʨʤʘʩʘʥ. ʇʝʨʝʯʠʩ-

ʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʫ 1. 

 

       ʈʠʩ. 1. ʆʮʠʬʨʦʚʢʘ ʨʝʢʠ ʂʘʨʤʘʩʘʥ ʠ ʝʝ ʧʨʠʪʦʢʦʚ 
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ʊʘʙʣʠʮʘ 1 ï ʇʝʨʚʠʯʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ʂʘʨʤʘ-

ʩʘʥ 

ʇʣʦʱʘʜʠ, ʢʤĮ 
ʇʝʨʠʤʝʪʨʳ 

ʚʦʜʦʩʙʦʨʘ, ʢʤ 

ɼʣʠʥʳ, ʢʤ 
ʉʨʝʜʥʠʡ 

ʫʢʣʦʥ 
ʚʦʜʦʩʙʦʨ 

ʚʥʫʪʨʠ ʤʦʨ-

ʬʦʠʟʦʛʨʘʬʘ 

ʛʣʘʚʥʘʷ 

ʨʝʢʘ 

ʚʩʝ 

ʚʦʜʦʪʦʢʠ 

ʤʦʨʬʦʠʟʦ-

ʛʨʘʬ 

1087,9 460,5 190 87 458,4 880,2 0,09 

 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʭʝʤʳ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʪʝʥʳ. ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʤʦʨʬʦʤʝʪʨʠ-

ʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʪʝʥʳ. ʕʪʦ ʰʠʨʠʥʘ ʠ ʚʳʩʦʪʘ ʢʘʪʝʥ, ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʧʝʨʝ-

ʛʠʙʘ ʩʢʣʦʥʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʦʨʤʳ ʧʣʘʥʘ [3]. ɺʳʯʠʩʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʧʦ ʬʦʨʤʫʣʘʤ, ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʚ [4]. ʈʝʟʫʣʴʪʘʪʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 2. 

ʊʘʙʣʠʮʘ 2 ï ɺʪʦʨʠʯʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ʂʘʨʤʘʩʘʥ 

ʐʠʨʠʥʘ ʣʘʥʜ- 

ʰʘʬʪʥʦʡ ʢʘʪʝ-

ʥʳ, ʤ 

ɺʳʩʦʪʘ 

ʣʘʥʜʰʘʬʪʥʦʡ 

ʢʘʪʝʥʳ, ʤ 

ʐʠʨʠʥʘ ʚʥʫʪ-

ʨʠ ʤʦʨʬʦʠʟʦ-

ʛʨʘʬ, ʤ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʬʦʨʤʳ 

ʧʣʘʥʘ 

ʚʦʜʦʩʙʦʨʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʬʦʨʤʳ 

ʧʣʘʥʘ ʤʦʨʬʦ-

ʠʟʦʛʨʘ ʬ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʦʣʠ ʚʦʛʥʥʥʫ-

ʪʳʭ ʫʯʘʩʪʢʦʚ 

ʢʘʪʝʥ 

1235,9 8,01 240 3,1 126 0,46 

 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʣʘʥʜʰʘʬʪʥʦʡ ʢʘʪʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠ-

ʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 2 ï ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʘʪʝʥʳ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ʂʘʨʤʘʩʘʥ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʢʘʪʝʥʚʦ-

ʜʦʩʙʦʨʘ ʨʝʢʠ ʂʘʨʤʘʩʘʥ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ (ʤʝʣʠʦʨʘ-

ʮʠʡ) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʘʪʴ ʧʨʦʮʝʩʩʳ 

ʚʣʘʛʦʧʝʨʝʥʦʩʘ ʥʘ ʚʦʜʦʩʙʦʨʝ, ʠ ʪʝʤ ʩʘʤʳʤ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʥʦʨʤʳ ʦʨʦʰʝʥʠʷ ʠ ʜʨʝʥʘʞʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʘ ʚʦʜʦʩʙʦʨʘʭ. 
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ɺʚʝʜʝʥʠʝ. ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ï ʢʨʫʧʥʝʡʰʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʛʠʦʥ, 

ʧʨʦʠʟʚʦʜʷʱʠʡ ʦʜʥʫ ʧʷʪʫʶ ʯʘʩʪʴ ʩʝʣʩɹʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʉʠʙʠʨʩʢʦʛʦ 

ʦʢʨʫʛʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʯʚʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʡ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚʳʩʦʢʦʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʩʥʘʙ-

ʞʝʥʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʊʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʠʥʷʪʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʘʜʘʧʪʠʨʦʚʘʪʴ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʢ ʫʩʣʦʚʠʷʤ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʪ.ʝ. ʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ. ʈʘʮʠʦ-

ʥʘʣʴʥʦʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʚʳʩʦʢʦʪʦʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ [1,2], ʢʦʪʦʨʦʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʘʛʨʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ ʟʝʤʝʣʴ ʭʦʟʷʡʩʪʚʘ ʩ ʫʯʝʪʦʤ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ 

(ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʚʦʡʩʪʚ 

ʧʦʯʚ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʨʝʣʴʝʬʘ, ʧʝʩʪʨʦʪʳ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʛʣʫʙʠʥʳ 

ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, 
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ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʵʨʦʟʠʠ, ʟʘʩʦʣʝʥʠʷ, ʦʩʦʣʦʥʮʝ-

ʚʘʥʠʷ ʠ ʜʨ.)). ʇʨʦʚʝʜʝʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʜʝʣʝ-

ʥʠʶ ʛʨʫʧʧ ʚʠʜʦʚ ʟʝʤʝʣʴ ʧʦ ʩʭʦʜʩʪʚʫ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ, ʫʯʠʪʳʚʘʝʪ ʧʝʨʝ-

ʯʝʥʴ ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʘʢʪʦʨʦʚ [1, 3,4,5,6]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʠʧʠ-

ʟʘʮʠʠ ʚ ʨʘʡʦʥʝ ʪʸʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʩ ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ 

ʩʦʣʦʥʮʦʚ ʩʫʭʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʥʘ ʧʨʠʤʝʨʝ ʂ(ʌ)ʍ ʄʘʢʘʨʦʚ ʉ.ɸ. ʋʛ-

ʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ).  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʟʦʥʝ ʢʘʰ-

ʪʘʥʦʚʳʭ ʧʦʯʚ, ʧʦʯʚʝʥʥʦʤ ʨʘʡʦʥʝ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʩ 

ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʩʦʣʦʥʮʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʂ(ʌ)ʍ ʄʘʢʘ-

ʨʦʚ ʉ.ɸ. ʋʛʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʂʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ ʤʩʩʣʝʜʦʚʘ-

ʥʠʷ ï ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʰʠʨʥʦʡ ʂʫʣʫʥʜʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ, ʨʝʣʴʝʬ ʨʘʚʥʠʥʥʳʡ, ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʚʳʩʦʪʘʤʠ 160-260 ʤ [7,8]. 

ʇʦʯʚʳ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʩʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʤʠ ʠ ʢʘʰʪʘʥʦʚʳʤʠ ʧʦʜʪʠʧʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʥʘ ʜʨʝʚʥʝ-

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʤʠ ʧʦʯʚʘʤʠ (ʥʘ ʜʨʝʚʥʝ-

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʛʣʝʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ) ʠ ʩʦʣʦʥʮʘʤʠ (ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʜʨʝʚʥʝ-

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ). ʇʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʢ ʦʜʥʦʨʦʜʥʳʤʠ ʤʘʩʩʠ-

ʚʘʤʠ, ʪʘʢ ʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʛʢʦ-

ʩʫʛʣʠʥʠʩʪʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʯʚ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝoʛʨaʬʠʯʝʩʢʠʡ, 

ʧʨoʬʠʣʴʥʳʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜʳ, ʤʝʪʦʜʳ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʠ [9]. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦ-

ʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɺ.ʀ. ʂʠʨʶʰʠʥʳʤ [1,6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʷ ʟʘʯʘʩʪʫʶ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠʶ ʩ ʥʝʦʜʥʦʨʦʜʥʳʤ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʫʶ ʨʘʟʥʳʤʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʧʦʜʪʠ-

ʧʘʤʠ, ʨʦʜʘʤʠ ʚʠʜʘʤʠ, ʘ ʠʥʦʛʜʘ ʠ ʪʠʧʘʤʠ ʧʦʯʚ [10,11,12]. ʇʦʯʚʳ ʦʜʥʦʛʦ ʧʨʦʠʟ-



˜ˠ˟˕ ˜˛ˏ˨˥˒˚˕ˬ ˜˝˛ˑˠ˗˟˕ˏ˚˛˞˟˕ ˞˒˘˩˞˗˛ˢ˛˔ˬ˖˞˟ˏ˒˚˚˨ˢ ˗ˠ˘˩˟ˠ˝ 
 

 79 

ʚʦʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʢʘ (ʧʦʣʷ) ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ ʧʦ ʪʠʧʫ ʛʠʜʨʦʤʦʨʬʠʟʤʘ, ʢʠʩ-

ʣʦʪʥʦʩʪʠ, ʟʘʩʦʣʝʥʠʶ, ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʪʥʝʩʝʥʳ ʢ 

ʨʘʟʥʳʤ ʵʣʝʤʝʥʪʘʤ ʤʝʟʦʨʝʣʴʝʬʘ, ʦʙʣʘʜʘʪʴ ʨʘʟʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʘʛ-

ʨʦʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʛʨʫʧʧʠʨʦʚʢʫ ʟʝʤʝʣʴ ʩ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʝʛʦ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ, ʧʨʦ-

ʷʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʷʚʣʝʥʠʷ ʣʠʤʠʪʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ [13,14]. ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʣʠʤʠʪʠʨʫʶʱʠʭ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʥʫʪʨʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʟʝʤʝʣʴ, ʧʦʟʚʦʣʠʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʯʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʘ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʥʘ ʧʨʠʤʝʨʝ ʟʝ-

ʤʝʣʴ ʂ(ʌ)ʍ ʄʘʢʘʨʦʚ ʉ.ɸ. ʋʛʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʚʳʜʝ-

ʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʠ ʧʦʜʛʨʫʧʧʳ ʟʝʤʝʣʴ: 

- ʧʣʘʢʦʨʥʳʝ - ʚʳʨʦʚʥʝʥʥʳʝ ʩʣʘʙʦʧʦʚʳʰʝʥʥʳʝ ʫʯʘʩʪʢʠ ʘʣʣʶʚʠʘʣʴʥʦ-

ʦʟʝʨʥʦʡ ʧʣʦʩʢʦʢʦʪʣʦʚʠʥʥʦʡ ʨʘʚʥʠʥʳ (ɸʆʈ) ʩ ʘʚʪʦʤʦʨʬʥʳʤʠ ʢʘʰʪʘʥʦʚʳʤʠ 

ʛʣʫʙʦʢʦʚʩʢʠʧʘʶʱʠʤʠ ʩʨʝʜʥʝʤʦʱʥʳʤʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ. ɸʛʨʦʵʢʦ-

ʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʟʝʤʝʣʴ ï ʘʚʪʦʤʦʨʬʥʳʝ. ʃʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ï ʜʝʬʠʮʠʪ 

ʘʟʦʪʘ, ʬʦʩʬʦʨʘ (ʫʧʨʘʚʣʷʝʤʳʝ); ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 

(ʥʝʨʝʛʫʣʠʨʫʝʤʳʝ); ʦʙʝʩʩʪʨʫʢʪʫʨʠʚʘʥʠʝ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ, ʜʝʛʫʤʠʬʠʢʘʮʠʷ (ʦʛʨʘ-

ʥʠʯʝʥʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʝ); 

- ʵʨoʟʠoʥʥʳʝ ï ʪʝʨʨʠʪʦʨʠʠ, ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʢʦʪʦʨʳʭ ʩʦ-

ʩʪʦʠʪ ʠʟ ʢʦʤʧʣʝʢʩʦʚ ʦʪ 60 ʜʦ 90% ʩʣʘʙʦʜʝʬʣʠʨʦʚʘʥʥʳʭ ʠ ʦʪ 10 ʜʦ 40 ʩʨʝʜʥʝ-

ʜʝʬʣʠʨʦʚʘʥʥʳʭ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ (ʢʘʰʪʘʥʦʚʳʝ ʛʣʫʙʦʢʦʚʩʢʠʧʘʶʱʠʝ ʤʘʣʦʤʦʱ-

ʥʳʝ ʩʫʧʝʩʯʘʥʳʝ ʩʣʘʙʦʜʝʬʣʠʨʦʚʘʥʥʳʝ ʩʦ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʤʠ ʛʣʫʙʦʢʦʚʩʢʠʧʘ-

ʶʱʠʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʩʫʧʝʩʯʘʥʳʤʠ ʩʨʝʜʥʝʜʝʬʣʠʨʦʚʘʥʥʳʤʠ (25-40%) ʠ ʧʷʪʥʠ-

ʩʪʦʩʪʝʡ (ʢʘʰʪʘʥʦʚʳʝ ʛʣʫʙʦʢʦʚʩʢʠʧʘʶʱʠʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ 

ʩʣʘʙʦʜʝʬʣʠʨʦʚʘʥʥʳʝ ʩ ʢʘʰʪʘʥʦʚʳʤʠ ʛʣʫʙʦʢʦʚʩʢʠʧʘʶʱʠʤʠ ʤʘʣʦʤʦʱʥʳʤʠ 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ ʩʣʘʙʦʜʝʬʣʠʨʦʚʘʥʥʳʤʠ (10-25%); ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ 

ʟʝʤʝʣʴ ï ʘʚʪʦʤʦʨʬʥʳʝ. ʃʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ï ʤʦʱʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ, 
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ʜʝʬʠʮʠʪ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ (ʫʧʨʘʚʣʷʝʤʳʡ), ʦʙʣʝʛʯʝʥʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ (ʥʝʨʝʛʫʣʠʨʫʝʤʳʡ), ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʦʛʨʘʥʠʯʝʥʥʦ-

ʨʝʛʫʣʠʨʫʝʤʳʡ); 

-ï ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ: ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ ʵʨʦʟʠʦʥʥʳʝ ï ʚʳʨʦʚʥʝʥʥʳʝ 

ʩʣʦʙʦʧʦʥʠʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ɸʆʈ ʩ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʤʠ ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʩʨʝʜ-

ʥʝʤʦʱʥʳʤʠ ʩʚʝʪʣʳʤʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ ʠ ʩʫʧʝʩʯʘʥʳʤʠ ʩʣʘʙʦʜʝʬʣʠʨʦʚʘʥ-

ʥʳʤʠ ʧʦʯʚʘʤʠ. ʃʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ï ʚʦʜʥʳʡ ʨʝʞʠʤ (ʦʛʨʘʥʠʯʝʥʥʦ-

ʨʝʛʫʣʠʨʫʝʤʳʡ); ʜʝʬʠʮʠʪ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ (ʫʧʨʘʚʣʷʝʤʳʡ); ʦʙʣʝʛʯʝʥʥʳʡ ʛʨʘʥʫʣʦ-

ʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ (ʥʝʨʝʛʫʣʠʨʫʝʤʳʡ);  

-ʟʘʩʦʣʝʥʥʳʝ ï ʩ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʤʠ ʩʦʣʦʥʯʘʢʦʚʘʪʳʤʠ ʠ ʢʘʰʪʘʥʦʚʦ-

ʣʫʛʦʚʳʤʠ ʩʦʣʦʥʯʘʢʦʚʳʤʠ ʩʨʝʜʥʝ- ʠ ʤʘʣʦʤʦʱʥʳʤʠ ʩʚʝʪʣʳʤʠ ʣʝʛʢʦʩʫʛʣʠʥʠ-

ʩʪʳʤʠ ʧʦʯʚʘʤʠ; ʪʠʧ ʟʝʤʝʣʴ ï ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ ʠ ʩʦʣʦʥʯʘʢʦʚʳʝ ʧʝʨʝʫʚʣʘʞʥʝʥ-

ʥʳʝ. ʃʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ï ʚʦʜʥʳʡ ʨʝʞʠʤ (ʦʛʨʘʥʠʯʝʥʥʦ- ʨʝʛʫʣʠʨʫʝʤʳʡ), 

ʱʝʣʦʯʥʘʷ ʨʅ ʩʨʝʜʳ, ʟʘʩʦʣʝʥʥʦʩʪʴ (ʨʝʛʫʣʠʨʫʝʤʳʝ); 

- ʩʦʣʦʥʮʝʚʘʪʳʝ ï ʩ ʩʦʣʦʥʮʘʤʠ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʤʠ ʠ ʢʘʰʪʘʥʦʚʦ-

ʣʫʛʦʚʳʤʠ ʩʦʣʦʥʯʘʢʦʚʳʤʠ ʛʣʫʙʦʢʠʤʠ ʠ ʤʝʣʢʠʤʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ ʠ ʩʫʧʝʩ-

ʯʘʥʳʤʠ; ʪʠʧ ʟʝʤʝʣʴ ï ʩʦʣʦʥʮʝʚʘʪʳʝ ʩʣʘʙʦʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ ʠ ʩʨʝʜʥʝʧʝʨʝ-

ʫʚʣʘʞʥʝʥʥʳʝ. ʃʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ï ʚʦʜʥʳʡ ʨʝʞʠʤ (ʦʛʨʘʥʠʯʝʥʥʦ-

ʨʝʛʫʣʠʨʫʝʤʳʡ); ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ, ʧʣʦʪʥʦʝ ʩʣʦʞʝʥʠʝ, ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʦʛʨʘʥʠʯʝʥʦ ʨʝʛʫʣʠʨʫʝʤʳʝ). 

ʂʣʘʩʩʳ ʠ ʧʦʜʢʣʘʩʩʳ ʟʝʤʝʣʴ: ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʛʣʝʝʥʥʳʤʠ ʠ ʜʨʝʚʥʝʘʣʣʶʚʠ-

ʘʣʴʥʳʤʠ ʟʘʩʦʣʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩʫʧʝʩʯʘʥʦʛʦ ʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʈʦʜʳ ʧʦ ʤʝʟʦʬʦʨʤʘʤ ʨʝʣʴʝʬʘ: ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʜʦ 1
0
, 1-2

0
. ʇʦʜʨʦʜʳ ï 

ʨʘʚʥʠʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʜʦ 1
0
. 

ɺʠʜʳ ʠ ʧʦʜʚʠʜʳ ʟʝʤʝʣʴ: ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʧʦʯ-

ʚʝʥʥʳʤʠ ʘʨʝʘʣʘʤʠ ʠʟ ʢʘʰʪʘʥʦʚʳʭ, ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʣʫʛʦʚʦ-

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʩʦʣʦʥʮʦʚ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʭ; ʢʦʥʪʨʘʩʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠ 

ʩʦʯʝʪʘʥʠʷʤʠ ʠʟ ʢʘʰʪʘʥʦʚʳʭ ʩʣʘʙʦ ʠ ʩʨʝʜʥʝʜʝʬʣʠʨʦʚʘʥʥʳʭ ʧʦʯʚ; ʥʝʢʦʥʪʨʘʩʪ-
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ʥʳʤʠ ʧʷʪʥʠʩʪʦʩʪʷʤʠ ʠʟ ʢʘʰʪʘʥʦʚʳʭ ʠ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʭ ʩʣʘʙʦʜʝʬʣʠʨʦʚʘʥ-

ʥʳʭ ʧʦʯʚ.  

ʉ ʫʯʝʪʦʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ (ʨʠʩ.1): 

 I ʢʘʪʝʛʦʨʠʷ ï ʪʝʨʨʠʪʦʨʠʷ, ʧʨʠʫʨʦʯʝʥʥʘʷ ʢ ʚʳʨʦʚʥʝʥʥʳʤ ʩʣʘʙʦʧʦʚʳʰʝʥ-

ʥʳʤ ʫʯʘʩʪʢʘʤ ɸʆʈ ʜʦ 1Á ʩ ʢʘʰʪʘʥʦʚʳʤʠ ʛʣʫʙʦʢʦʚʩʢʠʧʘʶʱʠʤʠ ʩʨʝʜʥʝʤʦʱʥʳ-

ʤʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ ʠ ʩʫʧʝʩʯʘʥʳʤʠ ʧʦʯʚʘʤʠ, ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʝʟ ʦʩʦʙʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʫʧʨʘʚʣʷʝʤʳʭ ʬʘʢʪʦʨʦʚ), ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 1% ʦʪ ʧʣʦʱʘʜʠ ʭʦ-

ʟʷʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪ 0 ʜʦ 8 ʮ/ʛʘ.  

II -ʙ1 ʢʘʪʝʛʦʨʠʷ ï ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʕʇɸ ʩ ʢʘʰʪʘʥʦʚʳʤʠ 

ʛʣʫʙʦʢʦʚʩʢʠʧʘʶʱʠʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ ʠ ʩʫʧʝʩʯʘʥʳʤʠ ʩʣʘʙʦ 

ʠ ʩʨʝʜʥʝʜʝʬʣʠʨʦʚʘʥʥʳʤʠ ʧʦʯʚʘʤʠ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʘʤʠ ʠ ʩʦʯʝʪʘʥʠʷʤʠ ʠʟ 

ʩʣʦʙʦ- ʠ ʩʨʝʜʥʝʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ, ʧʷʪʥʠʩʪʦʩʪʷʤʠ ʠʟ ʩʣʘʙʦʜʝʬʣʠʨʦʚʘʥʥʳʭ 

ʧʦʯʚ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʚʳʨʦʚʥʝʥʥʳʤ ʩʣʘʙʦʧʦʚʳʰʝʥʥʳʤ ʫʯʘʩʪʢʘʤ ɸʆʈ ʜʦ 2Á, 

ʟʘʥʠʤʘʶʱʠʝ 57,9% ʪʝʨʨʠʪʦʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʟʘ ʩʯʝʪ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʦʪ 10 ʜʦ 42%; 

II -ʙ2 ʢʘʪʝʛʦʨʠʷ - ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʕʇɸ ʩ ʧʦʣʫʛʠʜʨʦ-

ʤʦʨʬʥʳʤʠ ʣʫʛʦʚʦ- ʢʘʰʪʘʥʦʚʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ ʠ ʩʫʧʝʩ-

ʯʘʥʳʤʠ ʧʦʯʚʘʤʠ, ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ ʚʳʨʦʚʥʝʥʥʳʤ ʩʣʘʙʦʧʦʥʠʞʝʥʥʳʤ ʫʯʘʩʪʢʘʤ 

ɸʆʈ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 4% ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʝʩʷ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʦʪ 8 ʜʦ 

26%; 

III -1 ʢʘʪʝʛʦʨʠʷ - ʟʝʤʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʕʇɸ ʩ ʢʘʰʪʘʥʦʚʦ-ʣʫʛʦʚʳʤʠ ʚʳ-

ʱʝʣʦʯʝʥʥʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʩʚʝʪʣʳʤʠ ʩʫʧʝʩʯʘʥʳʤʠ ʧʦʯʚʘʤʠ ʧʦ ʧʦʥʠʞʝʥʥʳʤ 

ʫʯʘʩʪʢʘʤ ɸʆʈ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 0,2% ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ, 

ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʪ 25 ʜʦ 50%; 

III -2.1 ʢʘʪʝʛʦʨʠʷ - ʟʝʤʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʕʇɸ ʩ ʢʘʰʪʘʥʦʚʦ-ʣʫʛʦʚʳʤʠ ʩʦ-

ʣʦʥʯʘʢʦʚʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʩʚʝʪʣʳʤʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ ʧʦ ʧʦʥʠ-

ʞʝʥʥʳʤ ʫʯʘʩʪʢʘʤ ɸʆʈ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 0,2% ʪʝʨʨʠʪʦʨʠʠ ʭʦ-
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ʟʷʡʩʪʚʘ, ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʣʠʤʠʪʠʨʫʁ ʱʠʭ ʬʘʢʪʦʨʚ ʦʪ 65 

ʜʦ 90%; 

III -2.2 ʢʘʪʝʛʦʨʠʷ - ʟʝʤʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʕʇɸ ʩ ʩʦʣʦʥʮʘʤʠ ʣʫʛʦʚʦ-

ʢʘʰʪʘʥʦʚʳʤʠ ʩʦʣʦʥʯʘʢʦʚʳʤʠ ʛʣʫʙʦʢʠʤʠ, ʩʨʝʜʥʠʤʠ ʠ ʤʝʣʢʠʤʠ ʩʫʧʝʩʯʘʥʳʤʠ ʠ 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦ ʧʣʦʩʢʠʤ ʧʦʥʠʞʝʥʠʷʤ ɸʆʈ ʜʦ 1
0
, ʟʘʥʠʤʘʶʱʠʝ 1% ʧʣʦ-

ʱʘʜʠ ʭʦʟʷʡʩʪʚʘ ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦ-

ʨʦʚ ʦʪ 8 ʜʦ 26%; ʪʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴ-

ʪʫʨ oʪ 45 ʜo 61%.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʠ ʪʠʧʦʚ ʟʝʤʝʣʴ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʦʩʥʦʚʦʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʥʝʦʜʥʦ-

ʨʦʜʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ 

ʬʘʢʪʦʨʦʚ, ʣʠʤʠʪʠʨʫʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʇʨʠʦʨʠʪʝʪ 2030, ʧʦ ʪʝʤʝ ñ ʕʢʦʣʦʛʠʯʝ-

ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʘʛʨʦʛʝʥʥʳʭ ʧʦʯʚ ʠ ʨʝʞʠʤʳ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (2-ʡ ʪʫʨ)). 
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ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʮʝʣʣʶʣʦʟʝ ʜʣʷ ʤʠʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʫʢʣʦʥʥʦ ʨʘʩ-

ʪʝʪ ʚ ʩʚʷʟʠ ʩ ʝʝ ʤʥʦʛʦʛʨʘʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝ-

ʣʝʡ: ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʤʘʛʠ ʜʦ ʧʦʣʫʯʝʥʠʷ ʚʟʨʳʚʯʘʪʳʭ ʩʦʩʪʘʚʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʮʝʣʣʶʣʦʟʳ ʧʦʢʘ ʝʱʝ ʷʚʣʷʝʪʩʷ ʜʨʝʚʝʩʠʥʘ, ʥʦ ʩʦ-

ʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʪʘʢʞʝ ʦʙʦʩʪʨʷʶʱʠʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʘʩʧʝʢʪ ʚʳʥʫʞʜʘʶʪ ʚʝʩʪʠ ʧʦʠʩʢ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʮʝʣʣʶʣʦʟʳ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʂ ʪʘʢʠʤ ʠʩʪʦʯʥʠʢʘʤ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʦ ʤʥʦʛʦ-

ʣʝʪʥʝʝ ʟʣʘʢʦʚʦʝ ʨʘʩʪʝʥʠʝ Miscanthus. ʇʦ ʜʘʥʥʳʤ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʣʝʜ-

ʥʠʭ ʣʝʪ ʩʦʜʝʨʞʘʥʠʝ ʮʝʣʣʶʣʦʟʳ ʚ ʥʝʤ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 50% ʠ ʙʦʣʝʝ [1-4]. ɺ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʦʜ ʤʠʩʢʘʥʪʫʩ ʦʪʚʦʜʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʧʣʦ-

ʱʘʜʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʫʩʣʦʚʠʡ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʧʦʩʦʙʦʚ 
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ʧʝʨʝʨʘʙʦʪʢʠ. ʄʠʩʢʘʥʪʫʩ ʦʙʣʘʜʘʝʪ ʧʨʝʢʨʘʩʥʳʤ ʘʜʘʧʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʚ 

ʫʩʣʦʚʠʷʭ ʩʫʨʦʚʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʢʣʠʤʘʪʘ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 

10-16 ʪ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʩ ʛʝʢʪʘʨʘ ʚ ʛʦʜ [5,6]. ʄʠʩʢʘʥʪʫʩ ʤʦʞʝʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʥʘ 

ʤʘʨʛʠʥʘʣʴʥʳʭ ʠʣʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʣʷʭ. ʇʨʠ ʵʪʦʤ, ʦʥ ʥʝ ʠʤʝʝʪ ʩʚʦʡʩʪʚʘ 

ʙʝʩʢʦʥʪʨʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʩʷ ʥʘ ʚʩʝʡ ʜʦʩʪʫʧʥʦʡ ʝʤʫ ʪʝʨʨʠʪʦʨʠʠ, ʪ. ʝ. ʦʥ ʥʝ 

ʙʫʜʝʪ ʚʳʪʝʩʥʷʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚʠʜʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʥʘʨʫʰʘʪʴ ʙʠʦʮʝʥʦʟʳ [7-10]. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʨʘʱʠʚʘʥʠʝ ʤʠʩʢʘʥʪʫʩʘ ʤʦʞʝʪ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʟʘ ʩʯʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʫʤʝʥʴʰʝʥʠʷ ʵʤʠʩʩʠʠ ʉʆ2 [11] ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚ [12]. 

ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨ-

ʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɸɻɸʋ, ʛ. ɹʘʨʥʘʫʣ) ʚʝʜʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝ ʤʠʩʢʘʥʪʫʩʘ ʜʚʫʭ 

ʚʠʜʦʚ: Miscanthus sacchariflorus ʩʦʨʪʘ ʉʦʨʘʥʦʚʩʢʠʡ (ʛʦʜ ʧʦʩʘʜʢʠ 2021) ʠ 

Miscanthus giganteus ʩʦʨʪʘ ʂɸʄʀʉ (ʛʦʜ ʧʦʩʘʜʢʠ 2020). ʋʨʦʞʘʡ ʙʳʣ ʩʦʙʨʘʥ ʚ 

ʤʘʝ 2023 ʛ., ʧʷʪʴ ʦʙʨʘʟʮʦʚ ʙʠʦʤʘʩʩʳ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ (ʜʚʘ ʦʙʨʘʟʮʘ Miscanthus 

sacchariflorus (1, 2) ʠ ʪʨʠ ʦʙʨʘʟʮʘ Miscanthus giganteus (3, 4, 5)) ʙʳʣʠ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʥʳ ʧʦ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʀʇʍʕʊ ʉʆ ʈɸʅ 

(ʛ. ɹʠʡʩʢ). 

ʆʙʨʘʟʮʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʝʚ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʚʳʩʫʰʝ-

ʥʳ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʠʟ ʦʙʨʘʟʮʦʚ ʨʝʧʨʝʟʝʥʪʘʪʠʚ-

ʥʳʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʙ ʠ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʘʞʜʳʡ ʠʟ ʦʙʨʘʟ-

ʮʦʚ ʙʳʣ ʠʟʤʝʣʴʯʝʥ ʩʥʘʯʘʣʘ ʩʝʢʘʪʦʨʘʤʠ, ʟʘʪʝʤ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʝʣʴʥʠʮʝ ʃɿʄ-

1ʄ (ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) ʜʦ ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʩʠʪʦ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ 

1 ʤʤ. ʆʙʨʘʟʮʳ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʘʥʘʣʠʟʫ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʤʘʩʩʦʚʳʝ 

ʜʦʣʠ ʮʝʣʣʶʣʦʟʳ ʧʦ ʂʶʨʰʥʝʨʫ, ʢʠʩʣʦʪʦʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʣʠʛʥʠʥʘ, ʧʝʥʪʦʟʘʥʦʚ, 

ʟʦʣʳ, ʞʠʨʦʚʦʩʢʦʚʦʡ ʬʨʘʢʮʠʠ ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʧʦ ʦʙʱʝ-

ʠʟʚʝʩʪʥʳʤ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ [13]. 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʙ ʙʠʦʤʘʩʩʳ ʤʠʩʢʘʥʪʫʩʘ 

ʇʦʢʘʟʘʪʝʣʠ,% 

ʆʙʨʘʟʮʳ ʤʠʩʢʘʥʪʫʩʘ 

Miscanthus sacchariflorus Miscanthus giganteus 

1 2 3 4 5 

ʎʝʣʣʶʣʦʟʘ ʧʦ ʂʶʨʰʥʝʨʫ
1
 48,9Ñ0,5 47,6Ñ0,5 44,6Ñ0,5 43,8Ñ0,5 43,9Ñ0,5 

ʂʠʩʣʦʪʦʥʝʨʘʩʪʚʦʨʠʤʳʡ 

ʣʠʛʥʠʥ
1
 

19,4Ñ0,5 18,9Ñ0,5 20,3Ñ0,5 21,2Ñ0,5 19,9Ñ0,5 

ʇʝʥʪʦʟʘʥʳ
1
 25,0Ñ0,5 25,0Ñ0,5 21,9Ñ0,5 22,5Ñ0,5 21,7Ñ0,5 

ɿʦʣʴʥʦʩʪʴ
1
 4,22Ñ0,05 3,73Ñ0,05 4,67Ñ0,05 6,10Ñ0,05 4,71Ñ0,05 

ɾʠʨʦʚʦʩʢʦʚʘʷ ʬʨʘʢʮʠʷ
1
 1,02Ñ0,1 0,90Ñ0,1 1,67Ñ0,1 1,80Ñ0,1 1,57Ñ0,1 

ɺʣʘʞʥʦʩʪʴ 7,3Ñ0,2 6,7Ñ0,2 7,3Ñ0,2 7,6Ñ0,2 7,0Ñ0,2 

ʇʨʠʤʝʯʘʥʠʝ: 
1
 ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʤʠʩʢʘʥʪʫʩʘ ʢʦʨʨʝʣʠʨʫʶʪ 

ʩ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʣʷ ʤʠʩʢʘʥʪʫʩʘ, ʚʳʨʘʱʝʥʥʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ [13,14]. ʉʦʜʝʨʞʘʥʠʝ ʮʝʣʣʶʣʦʟʳ ʚ ʦʙʨʘʟʮʘʭ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤ ï ʦʪ 43,8% (ʦʙʨʘʟʝʮ 4) ʜʦ 48,9% (ʦʙʨʘʟʝʮ 1), ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʮʝʣʣʶʣʦʟʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʙʠʦʤʘʩʩʘ Miscanthus sacchariflorus. 

ɹʠʦʤʘʩʩʘ Miscanthus sacchariflorus ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʥʪʦ-

ʟʘʥʦʚ (25% ʧʨʦʪʠʚ 21,7-22,5%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʦʤʘʩʩʦʡ Miscanthus giganteus, 

ʥʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʦʣʳ (3,73-4,22% ʧʨʦʪʠʚ 4,67-6,10%) ʠ ʞʠʨʦʚʦʩʢʦʚʦʡ 

ʬʨʘʢʮʠʠ (0,90-1,02% ʧʨʦʪʠʚ 1,57-1,80%). ʉʦʜʝʨʞʘʥʠʝ ʣʠʛʥʠʥʘ ʙʳʣʦ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʤ ʜʣʷ ʦʙʦʠʭ ʚʠʜʦʚ ʤʠʩʢʘʥʪʫʩʘ: ʦʪ 18,9% ʜʦ 21,2%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʠʩʢʘʥʪʫʩ ʦʙʦʠʭ ʚʠʜʦʚ, ʚʳʨʘ-

ʱʝʥʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʩʦʜʝʨʞʠʪ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʣʣʶʣʦʟʳ 

ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʳʨʴʸʤ ʜʣʷ ʝʝ ʠʟʚʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ [15]. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 22-13-

00107, https://rscf.ru/project/22-13-00107/. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʦʪʨʘʩ-

ʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʠʚʝʨʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʘʩ-

ʩʦʨʪʠʤʝʥʪʘ ʚʳʩʦʢʦʤʘʨʞʠʥʘʣʴʥʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʨʦʜʫʢʪʦʚ 

ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʘʤʠ ʨʦʩʪʘ, ʢʘʢ ʥʘ ʚʥʝʰʥʝʤ, ʪʘʢ ʠ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʘʭ [1].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʩʝʚʥʳʭ ʧʣʦ-

ʱʘʜʝʡ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠ ʥʘʨʘʱʠʚʘʥʠʷ ʦʙʲʝʤʦʚ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʘʷ ʞʝ 

ʪʝʥʜʝʥʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʈʦʩʩʠʠ, ʠ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ (2010-2015 ʛʛ.) ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʤʘʩʣʠʯʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʥʘʩʯʠʪʳʚʘʣʠ ʥʝ ʙʦʣʝʝ 90-110 ʪʳʩ. ʛʘ, ʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ: ʚ 2020 ʛ. ʜʦ 318 ʪʳʩ. ʛʘ, ʘ ʚ 2022 ʛ. ʜʦ 481 ʪʳʩ. ʛʘ. 

[2]. 

ɿʥʘʯʝʥʠʝ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʨʘʙʦʪʝ ʦʪʨʘʩʣʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩʣʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʆʥʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʠʭ ʚʳʨʘʱʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘ-

ʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʣʫʯʘʝʤʳʝ ʠʟ ʥʠʭ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʤʘʩʣʘ ʩʦʩʪʘʚʣʷʶʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʩʥʦʚʫ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, 

https://doi.org/10.3390/ijms241613001
mailto:kuznetsovagalina1964@mail.ru
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ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ï ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʝ ʩʳʨʴʝ ʜʣʷ ʭʣʝʙʦʧʝʢʘʨʥʦʡ, ʢʦʥʜʠʪʝʨʩʢʦʡ, 

ʢʦʥʩʝʨʚʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʝʡ. ʉʝʤʝʥʘ ʨʷʜʘ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʦʜʫʢʪʳ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʠ (ʞʤʳʭʠ, ʰʨʦʪʳ) ʜʘʁ ʪ ʮʝʥʥʳʡ ʙʝʣʢʦʚʳʡ ʢʦʨʤ ʜʣʷ ʞʠʚʦʪʥʳʭ [3]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʦʢʘʟʘʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʧʦ ʤʘʩʣʠʯʥʳʤ ʢʫʣʴʪʫʨʘʤ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʥʘ ʧʨʠʤʝʨʝ ʶʞʥʦʡ ʣʝʩʦ-

ʩʪʝʧʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2019-

2023 ʛʛ. ʚ ʉʠʙʠʨʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ-ʬʠʣʠʘʣʝ ʌɻɹʅʋ ʌʅʎ ɺʅʀʀʄʂ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʡ ʚ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï 

ʯʠʩʪʳʡ ʧʘʨ, ʩʨʦʢʠ ʧʦʩʝʚʘ ï 2 ʜʝʢʘʜʘ ʤʘʷ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ ʩʧʣʦʰʥʦʡ (ʩʝʷʣʢʦʡ ï  

ʉʉ-11), ʤʝʞʜʫʨʷʜʴʝ 15 ʩʤ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʫ ʢʘʧʫʩʪʥʳʭ ʢʫʣʴʪʫʨ ï 1,25, ʫ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ 7 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ, ʫ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï 40 ʪʳʩ. ʰʪ./ʛʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʩʦʨʪʘ ʩʝʣʝʢʮʠʠ ʉʠʙʠʨʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ. ʆʙʨʘʙʦʪ-

ʢʫ ʧʦʯʚʳ, ʫʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʚʦʟʜʝ-

ʣʳʚʘʥʠʷ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʆʤʩʢʦʡ ʦʙ-

ʣʘʩʪʠ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʫʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʩʦ-

ʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ɺʅʀʀʄʂ [4]. ʉʢʘ-

ʰʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚʨʫʯʥʫʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʤʦʣʦʪʦʤ ʥʘ ʢʦʤ-

ʙʘʡʥʝ çʍʝʛʝ-125è. ʋʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʢ 100% ʯʠʩʪʦʪʝ ʠ 10% ʚʣʘʞ-

ʥʦʩʪʠ. ʄʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʗʄʈ-ʘʥʘʣʠʟʘʪʦʨʝ (ɸʄɺ-1006), ʞʠʨ-

ʥʦ-ʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ï ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ çʂʨʠʩʪʘʣʣ-2000è. ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ï ʤʝʪʦʜʦʤ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʚ ʠʟʣʦʞʝʥʠʠ 

ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [5]. 

ʇʦʯʚʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ï ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ, 

ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʬʦʩʬʦʨʦʤ ʠ ʚʳʩʦ-

ʢʦʡ ï ʢʘʣʠʝʤ.  

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʧʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʘʪʴ ʦʙʲʝʢ-

ʪʠʚʥʫʶ ʦʮʝʥʢʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʥʦʤʝ-

ʨʦʚ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ɻʊʂ ʧʦ ʉʝʣʷʥʠʥʦʚʫ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 2019 ʛ. 
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ï 1,74, ʚ 2020 ʛ. ï 0,75, ʚ 2021 ʛ. ï 0,43, ʚ 2022 ʛ. ï 0,50, ʚ 2023 ʛ. ï 0,71 ʧʨʠ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ ʧʦʢʘʟʘʪʝʣʝ 0,95.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ (1960-

2023 ʛʛ.) ʩʝʣʝʢʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʥʘ ʉʠʙʠʨʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ï ʬʠʣʠʘʣʝ 

ɺʅʀʀʄʂ ʩʦʟʜʘʚʘʣʠʩʴ ʩʦʨʪʘ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʶʞʥʳʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʨʘʡʦʥʘʤ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʝʣʝʢʮʠ-

ʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʤʘʩʣʠʯʥʳʤ ʢʫʣʴʪʫʨʘʤ ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʣʷ ʩʫʨʦʚʳʭ 

ʫʩʣʦʚʠʡ ʉʠʙʠʨʠ ʚʳʩʦʢʦʤʘʩʣʠʯʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʤʷʥ ʚʳʩʰʠʭ ʨʝʧʨʦʜʫʢʮʠʡ ʨʘʡ-

ʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʜʣʷ ʩʦʨʪʦʦʙʥʦʚʣʝʥʠʷ ʠ ʩʦʨʪʦʩʤʝʥʳ. 

ʇʝʨʚʳʤ ʩʦʨʪʦʤ, ʩʦʟʜʘʥʥʳʤ ʥʘ ʉʠʙʠʨʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ, ʙʳʣ ʩʦʨʪ 

ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʀʩʠʣʴʢʫʣʴʩʢʠʡ, ʢʦʪʦʨʳʡ ʨʘʡʦʥʠʨʦʚʘʥ ʚ 1978 ʛ. ʉʦʨʪʘ: ʃʝʛʫʨ 

(1990), ʉʝʚʝʨʥʳʡ (1994), ʉʦʢʦʣ (1998), ɸʚʛʫʩʪ (2018) ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʘʩʣʘ (ʪʘʙʣʠʮʘ 1).  

ʊʘʙʣʠʮʘ 1 ï ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ (ʚ ʩʨʝʜʥʝʤ 

ʟʘ 2019-2023 ʛʛ.) 

ʉʦʨʪ 

ɺʝʛʝʪʘʮʠʦʥ-

ʥʳʡ ʧʝʨʠʦʜ, 

ʩʫʪʢʠ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ ʩʝʤʷʥ, 

ʪ/ʛʘ 

ʄʘʩ-

ʣʠʯ-

ʥʦʩʪʴ,% 

ʉʙʦʨ 

ʤʘʩ-

ʣʘ, 

ʪ/ʛʘ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, 

ʛ 

ɺʳʩʦ-

ʪʘ 

ʨʘʩʪʝ-

ʥʠʡ, 

ʩʤ 

ʉʦʜʝʨʞʘʥʠʝ 

ʣʠʥʦʣʝʥʦ-

ʚʦʡ ʢʠʩʣʦ-

ʪʳ, % 

ʉʝʚʝʨ-

ʥʳʡ 

98 2,22 47,1 0,92 8,9 60 48,1 

ɸʚʛʫʩʪ 93 2,25 51,7 1,02 8,0 58 46,0 

ɸʤʙʝʨ 97 2,66 46,7 1,09 6,2 65 5,8 

ʉʘʥʠʷ 96 2,46 52,4 1,14 8,1 68 45,3 

ʉʝʚʝʨ-

ʥʳʡ 22 

96 2,63 53,3 1,23 9,0 66 42,7 

ʅʉʈ05 - 0,27 - 0,19 - - - 

 

ʅʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʝʣʝʢʮʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʦʨ-

ʪʦʚ ʩ ʠʟʤʝʥʝʥʥʳʤ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ (ʥʠʟʢʦʣʠʥʦʣʝʥʦʚʳʭ), ʪ.ʝ. ʤʘʩʣʦ 

ʧʨʠʛʦʜʥʦ ʥʘ ʧʠʱʝʚʳʝ ʮʝʣʠ. ʉʦʨʪ ɸʤʙʝʨ (2020) ʞʝʣʪʦʩʝʤʷʥʥʳʡ, ʩʦʜʝʨʞʘʥʠʝ 
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ʣʠʥʦʣʝʥʦʚʦʡ ʢʠʩʣʦʪʳ ï 5,8%, ʵʪʦ ʥʘ 40,2% ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʦʤ-

ʩʪʘʥʜʘʨʪʦʤ ɸʚʛʫʩʪ [6]. 

ɺ 2023 ʛ. ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫ-

ʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʚʥʝʩʝʥ ʩʦʨʪ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʉʘʥʠʷ, ʢʦʪʦʨʳʡ ʨʝʢʦ-

ʤʝʥʜʦʚʘʥ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ (4), ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤʫ 

(5), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ (6), ʉʨʝʜʥʝʚʦʣʞʩʢʦʤʫ (7), ʅʠʞʥʝʚʦʣʞʩʢʦʤʫ (8), 

ʋʨʘʣʴʩʢʦʤʫ (9), ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤʫ (10) ʨʝʛʠʦʥʘʤ. ʉʦʨʪ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦ-

ʚʘʥ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʨʪʘ ɸʚʛʫʩʪ (ʩʪʘʥʜʘʨʪ) ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʘʩʣʠʯʥʦʩʪʴʶ (51,3ï

52,4%) ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʤʷʥ (2,22ï2,46 ʪ/ʛʘ). 

ʉ 2022 ʛ. ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʧʝʨʝʜʘʥ ʥʦʚʳʡ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʡ ʩʦʨʪ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʉʝʚʝʨʥʳʡ 22, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʨʪʘ 

ɸʚʛʫʩʪ (ʩʪʘʥʜʘʨʪ) ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʘʩʣʠʯʥʦʩʪʴʶ (52,7ï53,6%) ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʩʝʤʷʥ (2,39ï2,63 ʪ/ʛʘ), ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʤʘʩʩʫ 1000 ʩʝʤʷʥ (8,6ï9,2 ʛ). ʈʝʢʦʤʝʥʜʦ-

ʚʘʥ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ (4), ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤʫ (5), ʉʝ-

ʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ (6), ʉʨʝʜʥʝʚʦʣʞʩʢʦʤʫ (7), ʅʠʞʥʝʚʦʣʞʩʢʦʤʫ (8), ʋʨʘʣʴʩʢʦʤʫ 

(9), ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤʫ (10) ʨʝʛʠʦʥʘʤ. 

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʢʘʧʫʩʪʥʳʤ ʢʫʣʴʪʫʨʘʤ (ʛʦʨʯʠʮʘ ʩʘʨʝʧʪʩʢʘʷ ʠ ʙʝ-

ʣʘʷ, ʷʨʦʚʳʝ ʨʘʧʩ, ʩʫʨʝʧʠʮʘ, ʨʳʞʠʢ) ʥʘ ʩʪʘʥʮʠʠ ʚʝʜʝʪʩʷ ʩ 1983 ʛ. ʇʨʠʦʨʠʪʝʪʥʳʤ 

ʩʝʣʝʢʮʠʦʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦ ʜʘʥʥʳʤ ʢʫʣʴʪʫʨʘʤ, ʢʘʢ ʚ ʬʠʣʠʘʣʝ, ʪʘʢ ʠ ʚ ʛʦ-

ʣʦʚʥʦʤ ʠʥʩʪʠʪʫʪʝ ɺʅʀʀʄʂ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, ʙʝʟʵʨʫ-

ʢʦʚʳʭ, ʥʠʟʢʦʛʣʶʢʦʟʠʥʦʣʘʪʥʳʭ, ʞʝʣʪʦʩʝʤʷʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʥʳʭ ʚ ʫʙʦʨʢʝ ʩʦʨ-

ʪʦʚ [7]. ʉʦʟʜʘʥʥʳʝ ʥʘ ʩʪʘʥʮʠʠ ʩʦʨʪʘ ʨʘʧʩʘ ʷʨʦʚʦʛʦ: ʈʘʜʠʢʘʣ (1994), ʖʠʣʝʡʥʳʡ 

(1998), ʈʫʩʠʯ (1999), ʉʪʘʨʪ (2010), ʂʫʧʦʣ (2016), ɻʨʘʥʠʪ (2018), 55ʨʝʛʠʦʥ 

(2020) ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ ʤʘʩʣʘ ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ.  

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪ-

ʙʦʨ ʠʟ ʤʝʞʩʦʨʪʦʚʳʭ ʛʠʙʨʠʜʦʚ ʠ ʠʤʙʨʠʜʠʥʛ. ʇʝʨʚʳʡ ʩʦʨʪ ʨʘʧʩʘ ʈʘʜʠʢʘʣ ʩʦʜʝʨ-

ʞʘʣ ʤʘʩʣʘ ʚ ʩʝʤʝʥʘʭ 44-45%, ʘ ʥʦʚʳʡ ʩʦʨʪ ʉʠʙʠʨʷʢ 60 ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʝʪ 

ʤʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ï 52,7%. ɹʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʩʝʣʝʢʮʠʠ ʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝ ʩʦʨʪʘ ʨʘʧʩʘ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ç00è, ʘ ʩʫʨʝʧʠʮʳ ʢ ʪʠʧʫ ç000è ʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ ʤʘʩʣʘ ʠ ʰʨʦʪʘ. ɼʘʥʥʳʝ 

ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʚʝʣʠʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʤʘʩʣʠʯʥʦ-

ʩʪʠ, ʥʦ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʜʦ 2,8-3,2 ʪ/ʛʘ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʛʣʶ-

ʢʦʟʠʥʦʣʘʪʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 11,7-13,0 ʤʢʤʦʣʴ/ʛ. ʅʦʚʳʝ ʩʦʨʪʘ ʨʘʧʩʘ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʘʪ ʚʨʝʜʥʦʡ ʵʨʫʢʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʤʘʩʣʝ ʩʝʤʷʥ.  

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘʨʝʘʣʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʩʢʦʨʦʩʧʝʣʳʝ 

ʩʦʨʪʘ ʨʘʧʩʘ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʚʦʟʜʝʣʳʚʘʪʴ ʢʘʧʫʩʪʥʳʝ ʢʫʣʴʪʫʨʳ ʚ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝ-

ʧʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʝʩʠʢʘʥʪʦʚ ʠ ʨʘʥʴʰʝ ʦʩʚʦʙʦʞʜʘʪʴ ʧʦʣʷ ʜʣʷ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʞʠʨʥʦ-ʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʩʣʘ ï ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʣʠʥʦʣʝʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʦ  

5-3%, ʧʦʩʢʦʣʴʢʫ ʝʝ ʪʨʘʜʠʮʠʦʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 10-12% ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʢʠʩʣʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʥɹʦʩʪʴ ʠ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʤʘʩʣʘ. ʅʘ 

ʩʪʘʥʮʠʠ ʩʦʟʜʘʥ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʥʦʣʝ-

ʥʦʚʦʡ ʢʠʩʣʦʪʳ 4,30ï6,09%, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ (8,99%) [8].  

ɺ 2023 ʛ. ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫ-

ʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʚʥʝʩʝʥ ʩʦʨʪ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʉʠʙʠʨʷʢ 60, ʨʝʢʦʤʝʥʜʦ-

ʚʘʥ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ (4), ʉʨʝʜʥʝʚʦʣʞʩʢʦʤʫ (7), ʋʨʘʣʴʩʢʦʤʫ 

(9), ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤʫ (10) ʠ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʤʫ (11) ʨʝʛʠʦʥʘʤ. 

ʉ 2023 ʛ. ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʧʝʨʝʜʘʥ ʥʦʚʳʡ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʡ ʩʦʨʪ ʨʘʧʩʘ ʖʙʠʣʝʡʥʳʡ 23, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʨʪʘ ɻʨʘʥʠʪ 

(ʩʪʘʥʜʘʨʪ) ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʘʩʣʠʯʥʦʩʪʴʶ (52,2ï53,5%) ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʤʷʥ 

(2,59ï3,13 ʪ/ʛʘ), ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʤʘʩʩʫ 1000 ʩʝʤʷʥ (3,8ï4,2 ʛ) ʠ ʢʦʨʦʪʢʠʡ ʚʝʛʝʪʘ-

ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (81-85 ʩʫʪʦʢ) (ʪʘʙʣʠʮʘ 2). 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʪʘʢʠʝ ʢʘʧʫʩʪʥʳʝ ʢʫʣʴʪʫ-

ʨʳ ʢʘʢ: ʩʫʨʝʧʠʮʘ, ʛʦʨʯʠʮʘ ʠ ʨʳʞʠʢ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʠ ʤʘʣʦʟʘ-

ʪʨʘʪʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʨʘʧʩʦʤ.  

ʉʝʣʝʢʮʠʦʥʝʨʘʤʠ ʩʪʘʥʮʠʠ ʩʦʟʜʘʥʦ 5 ʩʦʨʪʦʚ ʩʫʨʝʧʠʮʳ ʷʨʦʚʦʡ: ʀʩʢʨʘ 

(1999), ʅʦʚʠʥʢʘ (2006), ʃʫʯʠʩʪʘʷ (2011), ʇʦʙʝʜʘ (2016), ʚ 2022 ʛ. ʚ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, 

ʚʢʣʶʯʝʥ ʩʦʨʪ ʩʫʨʝʧʠʮʳ ʷʨʦʚʦʡ ɻʨʘʮʠʷ, ʥʘ ʚʩʝ ʩʦʨʪʘ ʧʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ. ʅʦʚʳʡ 
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ʩʦʨʪ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʨʪʘ ʩʪʘʥʜʘʨʪʘ ʇʦʙʝʜʘ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

(ʫʨʦʞʘʡʥʦʩʪʴ 2,15ï2,3 ʪ/ʛʘ ʠ ʩʙʦʨʦʤ ʤʘʩʣʘ 0,94 ʪ/ʛʘ), ʥʦ ʦʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ 

ʩʦʨʪʘ ï ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʠʥʦʣʘʪʦʚ (13,9 ʤʢʤʦʣʴ/ʛ). ʄʘʩʣʦ ʵʪʦʛʦ ʩʦʨʪʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʣʫʯʰʠʭ ʧʠʱʝʚʳʭ ʞʠʨʦʚ, ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 85% ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠ ʮʝʥʥʳʭ ʦʣʝʠʥʦʚʦʡ ʠ ʣʠʥʦʣʝʚʦʡ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶ-

ʢʦʟʠʥʦʣʘʪʦʚ ʠ ʢʣʝʪʯʘʪʢʠ ʚ ʩʝʤʝʥʘʭ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʤʳʭ ʚ ʨʘʮʠʦʥʝ ʞʠ-

ʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʚ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟʘʭ.  

ʊʘʙʣʠʮʘ 2 ï ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʢʘʧʫʩʪʥʳʭ ʢʫʣʴʪʫʨ (ʚ ʩʨʝʜ-

ʥʝʤ ʟʘ 2019-2023 ʛʛ.) 

ʉʦʨʪ 

ɺʝʛʝʪʘ-

ʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ, ʩʫʪ. 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ ʩʝ-

ʤʷʥ, ʪ/ʛʘ 

ʄʘʩʣʠʯ-

ʥʦʩʪʴ,% 

ʉʙʦʨ ʤʘʩ-

ʣʘ, ʪ/ʛʘ 

ʄʘʩʩʘ 

1000 ʩʝ-

ʤʷʥ, ʛ 

ʉʦʜʝʨʞʘʥʠʝ 

ʛʣʶʢʦʟʠʥʦ-

ʣʘʪʦʚ, 

ʤʢʤʦʣʴ/ʛ 

ʵʨʫʢʦʚʦʡ 

ʢʠʩʣʦ-

ʪʳ,% 

ʈʘʧʩ ʷʨʦʚʦʡ 

ʖʙʠʣʝʡʥʳʡ 93 2,34 48,8 1,03 3,8 14,7 0,15 

ɻʨʘʥʠʪ 89 2,54 50,7 1,16 3,6 12,4 0,09 

ʂʫʧʦʣ 92 2,62 50,3 1,18 3,7 14,1 0,03 

55ʨʝʛʠʦʥ 94 2,58 52,2 1,21 3,8 11,7 0,02 

ʉʠʙʠʨʷʢ 60 88 2,68 51,8 1,25 4,0 12,4 0,02 

ʖʙʠʣʝʡʥʳʡ 23 85 2,74 53,2 1,31 4,2 11,3 0,01 

ʅʉʈ 05  0,21  0,11 - - - 

ʉʫʨʝʧʠʮʘ ʷʨʦʚʘʷ 

ʇʦʙʝʜʘ 69 1,73 48,9 0,71 2,5 22,8 0,15 

ɻʨʘʮʠʷ 69 2,09 49,9 0,94 2,6 13,9 0,10 

ʈʳʞʠʢ ʷʨʦʚʦʡ 

ʆʤʠʯ 77 1,93 41,5 0,70 1,2 - 2,2 

ʂʨʝʧʳʰ 75 2,10 42,8 0,78 2,2 - 1,9 

ɻʦʨʯʠʮʘ ʙʝʣʘʷ 

ɹʵʣʣʘ 77 1,26 29,1 0,33 5,5 - - 

ʉʚʝʪʣʘʥʢʘ 77 1,33 29,9 0,36 5,9 - - 

ɻʦʨʯʠʮʘ ʩʘʨʝʧʪʩʢʘʷ 

ɺʘʣʝʥʪʘ 80 2,98 48,7 1,31 4,3 - - 

ʇʝʨʚʦʪʘʨʦʚʩʢʘʷ 78 3,05 49,3 1,35 4,8 - - 

ʅʉʈ05 - 0,24 - 0,09 - - - 

 

ʉʦʟʜʘʥʥʳʝ ʥʘ ʩʪʘʥʮʠʠ ʩʦʨʪʘ ʛʦʨʯʠʮʳ ʩʘʨʝʧʪʩʢʦʡ ɺʘʣʝʥʪʘ (2018) ʠ ʙʝʣʦʡ 

ɹʵʣʣʘ (2019) ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. ɺ ʘʥʦʤʘʣʴʥʦ ʩʫʭʠʝ ʠ ʞʘʨʢʠʝ 

2021-2023 ʛʛ. ʛʦʨʯʠʮʘ ʩʘʨʝʧʪʩʢʘʷ ʧʦʢʘʟʘʣʘ ʩʝʙʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʘʷ 

ʢʫʣʴʪʫʨʘ ʩʨʝʜʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʢʘʧʫʩʪʥʳʭ. ʋʨʦʞʘʡʥʦʩʪʴ ʧʦ ʩʦʨʪʘʤ ʩʦʩʪʘʚʠʣʘ 

3,20 (ʩʦʨʪ ʇʝʨʚʦʪʘʨʦʚʩʢʘʷ) ï 3,29 ʪ/ʛʘ (ʩʦʨʪ ɺʘʣʝʥʪʘ). ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʩʨʝʜʠ 

ʢʘʧʫʩʪʥʳʭ ʢʫʣʴʪʫʨ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʫ ʨʳʞʠʢʘ ʷʨʦʚʦʛʦ, ʦʥʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 
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1,86 (ʩʦʨʪ ʆʤʠʯ) ʜʦ 1,95 ʪ/ʛʘ (ʩʦʨʪ ʂʨʝʧʳʰ). ɻʦʨʯʠʮʘ ʙʝʣʘʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘ-

ʣʘ ʫʨʦʞʘʡʥʦʩʪʴ 1,56 (ʩʦʨʪ ɹʵʣʣʘ) ʠ 1,62 ʪ/ʛʘ ʩʦʨʪ ʉʚʝʪʣʘʥʢʘ. 

ʉ 2023 ʛ. ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʧʝʨʝʜʘʥ ʥʦʚʳʡ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʡ ʩʦʨʪ ʨʳʞʠʢʘ ʂʨʝʧʳʰ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʨʪʘ ʆʤʠʯ (ʩʪʘʥʜʘʨʪ) 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʘʩʣʠʯʥʦʩʪʴʶ (42,2ï42,8%) ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʤʷʥ  

(2,09ï2,11 ʪ/ʛʘ), ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʤʘʩʩʫ 1000 ʩʝʤʷʥ (2,0ï2,2 ʛ) ʠ ʢʦʨʦʪʢʠʡ ʚʝʛʝʪʘ-

ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (78-80 ʩʫʪʦʢ). 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʢʫʣʴʪʫʨʳ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ ï ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʣʠʯʥʦʩʪʴ, ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ ʢʦʥʜʠʪʝʨ-

ʩʢʦʛʦ ʪʠʧʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʪʦʛʝʥʘʤ, ʢʘʯʝʩʪʚʦ ʤʘʩʣʘ ʠ ʛʝʨʙʠʮʠʜʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʦ ʥʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ [9]. 

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ ʥʘʯʘʪʘ ʚ ʉʠʙʠʨʩʢʦʡ ʦʧʳʪʥʦʡ 

ʩʪʘʥʮʠʠ ʩ 1961 ʛ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʩʦʟʜʘʥʳ ʠ ʚʢʣʶʯʝʥʳ ʚ ɻʦʩʨʝʝʩʪʨ ʩʝ-

ʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʈʌ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 8 ʩʦʨʪʦʚ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʘ 3-ʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʠ 2-ʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʟʥʘʯʝʥʠʡ: ʦʯʝʥʴ ʨʘʥʥʠʡ ʉʠ-

ʙʠʨʩʢʠʡ 91 (1993),ʉʠʙʠʨʩʢʠʡ 97 (2000), ʀʨʪʳʰ (2003) ʠ ʨʘʥʥʝʩʧʝʣʳʝ ɺʝʢʪʦʨ 

(2013), ɺʘʨʷʛ (2018), ʋʩʧʝʭ (2020) ʤʘʩʣʠʯʥʦʛʦ ʪʠʧʘ ʠ ʨʘʥʥʝʩʧʝʣʳʡ ʉʠʙʠʨʩʢʠʡ 

12 (2020) ʠ ʩʨʝʜʥʝʩʧʝʣʳʡ ɹʘʣʦʚʝʥʴ (2018) ʢʨʫʧʥʦʧʣʦʜʥʦʛʦ ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʪʠʧʘ. 

ʅʦʚʳʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʝʣʝʢʮʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʜʣʷ ʫʩʣʦʚʠʡ ʉʠʙʠʨʠ ʚʳʩʦʢʦʦʣʝʠʥʦʚʦʛʦ ʩʦʨʪʘ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʣʝʠʥʦ-

ʚʦʡ ʢʠʩʣʦʪʳ ʙʦʣʝʝ 80%. 

ɺ 2023 ʛ. ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫ-

ʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʚʥʝʩʝʥ ʩʦʨʪ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʖʙʠʣʷʨ, ʢʦʪʦʨʳʡ ʨʝʢʦ-

ʤʝʥʜʦʚʘʥ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʧʦ ʋʨʘʣʴʩʢʦʤʫ (9) ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤʫ (10) ʨʝʛʠ-

ʦʥʘʤ. ʉʦʨʪ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʨʪʘ ʀʨʪʳʰ (ʩʪʘʥʜʘʨʪ) ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʘʩʣʠʯʥʦʩʪʴʶ 

(53,1ï54,5%) ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʤʷʥ (2,97ï3,69 ʪ/ʛʘ) (ʪʘʙʣʠʮʘ 3).  

ʏʪʦʙʳ ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʟʘʚʦʟʠʤʳʤʠ ʚ ʦʙʣʘʩʪʴ ʟʘʨʫʙʝʞʥʳʤʠ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʦʨʪʘʤʠ ʚ ʉʠʙʠʨʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʅʀʀʄʂ ʩʝʣʝʢʮʠʦʥ-

ʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʛʝʨʙʠʮʠʜʦʫʩʪʦʡʯʠʚʳʭ (ʩʫʣʴʬʘ-
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ʥʠʣʤʦʯʝʚʠʥʦʫʩʪʦʡʯʠʚʳʭ) ʩʦʨʪʦʚ ʧʦ ʥʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

Clearfield ʠ SUMO.  

ʊʘʙʣʠʮʘ 3 ï ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʚ ʩʨʝʜʥʝʤ ʟʘ 

2019-2023 ʛʛ.) 

ʉʦʨʪ 

ɺʝʛʝʪʘ-

ʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ, 

ʩʫʪʢʠ 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʩʝʤʷʥ, ʪ/ʛʘ 

ʄʘʩʣʠʯ-

ʥʦʩʪʴ, 

% 

ʉʙʦʨ ʤʘʩʣʘ, 

ʪ/ʛʘ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, ʛ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 

ʃʫʟʞʠʩ-

ʪʦʩʪʴ 

ʩʝʤʷʥ, 

% 

ɺʘʨʷʛ 97 2,91 53,2 1,40 71,0 141 21,6 

ʀʨʪʳʰ 91 2,47 52,8 1,17 67,2 117 19,6 

ʋʩʧʝʭ 95 2,94 54,6 1,45 65,6 128 19,3 

ʖʙʠʣʷʨ 92 2,97 54,5 1,46 66,8 129 18,5 

ʉʠʙʠʨʩʢʠʡ 12 99 2,78 48,4 1,21 85,6 152 26,1 

ʅʉʈ05 - 0,27 - 0,13 - - - 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʨʪʘ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʩʠʙʠʨʩʢʦʡ ʩʝʣʝʢʮʠʠ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʩʦʨʪʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʥʦ ʠ ʟʘʨʫʙʝʞʥʳʤʠ. 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʨʘʟʣʠʯʠʝ ʩʦʨʪʦʚ ʧʦ ʚʝʛʝʪʘʮʠʠ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʚ ɿʘ-

ʧʘʜʥʦʡ ʉʠʙʠʨʠ ʫʩʪʦʡʯʠʚʳʡ ʩʙʦʨ ʤʘʩʣʦʩʝʤʷʥ ʠ ʧʦʚʳʩʠʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ʋʈʆɾɸʁʅʆʉʊʀ ʂɸʈʊʆʌɽʃʗ 
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ɺʚʝʜʝʥʠʝ. ʇʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʥʝʠʟʙʝʞʥʫʶ ʥʝʭʚʘʪʢʫ ʨʝʩʫʨʩʦʚ ʠ ʩʨʝʜʩʪʚ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ. ɽʱʝ ʥʝ-
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ʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ ʚʩʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʙʳʣʠ ʥʘʧʨʘʚ-

ʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ, ʧʨʠʤʝʥʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩ-

ʪʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʳʚʝʜʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ. 

ʇʦ ʟʘʷʚʣʝʥʠʷʤ ʤʥʦʛʠʭ ʫʯʝʥʳʭ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʠʛʥʫʪ ʧʨʝʜʝʣ ʚ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʵʪʦʤʫ, ʩʝʡʯʘʩ ʨʝʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ, ʧʦʟʚʦʣʷʶ-

ʱʠʤ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʵʢʦʩʠʩʪʝʤ, ʘ ʠʤʝʥʥʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʜʥʠʤ ʠʟ ʢʦ-

ʪʦʨʳʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʠʢʦʨʠʟʫ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʦʨʠʟʳ ʫʣʫʯʰʘʝʪ ʚʩʘʩʳʚʘʝʤʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʪʨʫʜʥʦ-

ʜʦʩʪʫʧʥʳʭ ʩʣʦʝʚ ʧʦʯʚʳ. ʀʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʤʠʢʦʨʠʟʦʦʙʨʘʟʫʶʱʠʤʠ ʛʨʠʙʘʤʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʬʦʩʬʦʨʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʨʙʫʩ-

ʢʫʣʷʨʥʘʷ ʤʠʢʦʨʠʟʘ (ɸʄɻ) ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʙʘʚʢʫ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʥʠʭ, ʢʘʢ ʝʩʪʝʩʪʚʝʥ-

ʥʳʡ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʠ ʤʦʱʥʳʡ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨ. ʉʠʤʙʠʦʟ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʫʣʫʯh ʘʝʪ ʠʭ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ.  

ʊʘʢʦʡ ʵʬʬʝʢʪ ʤʠʢʦʨʠʟʳ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʛʠʬʳ ʛʨʠʙʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪ ʚʩʘʩʳʚʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʥʘʢʘʧʣʠʚʘʥʠʶ ʚʣʘʛʠ, ʩʥʘʙʞʝʥʠʶ ʨʘʩʪʝʥʠʡ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʧʦʚʳʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨ ʢ ʛʨʠʙʢʦʚʳʤ ʠʥʬʝʢʮʠʷʤ, ʪʘʢ ʢʘʢ ʚʳʨʘʙʘʪʳ-

ʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʣʫʯʰʝʤʫ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ ʠ ʫʚʝʣʠ-

ʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʄʠʢʦʨʠʟʘ ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʘʤʫ 

ʧʦʯʚʫ, ʫʣʫʯʰʘʝʪ ʤʠʢʨʦʙʥʳʡ ʩʦʩʪʘʚ, ʫʣʫʯʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʩʥʠʞʘʝʪ ʝʝ 

ʢʠʩʣʦʪʥʦʩʪʴ [1].  

ʀʩʧʦʣʴʟʫʷ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʟʘʨʘʞʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʛʨʠ-

ʙʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɺʳʩʦʢʫʶ ʵʬʬʝʢ-
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ʪʠʚʥʦʩʪʴ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʢʘʟʘʣ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʙʝʜʥʳʭ ʧʠʪʘ-

ʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʚʣʘʛʦʡ ʧʦʯʚʘʭ [2, 3].  

ɺ ʧʨʦʮʝʩʩʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʠʥʩʪʠʪʫʪʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʠ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʧʦ ʠʩʧʳʪʘʥʠʶ 

ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʠʢʦʨʠʟʳ, ʤʳ 

ʥʘʙʣʶʜʘʣʠ ʫʣʫʯʰʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʟʝʨʥʦʚʳʭ, ʟʝʨʥʦ-

ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨʘʭ, ʥʘ ʢʘʨʪʦʬʝʣʝ ʠ ʩʦʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʩ ʤʠʢʨʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʠʘʟʦʪʨʦʬʦʚ [4, 5]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʠʪʴ ʦʪʟʳʚʯʠʚʦʩʪʴ ʢʘʨʪʦʬʝʣʷ 

ʥʘ ʠʥʦʢʫʣʷʮʠʶ ʨʘʟʥʳʤʠ ʰʪʘʤʤʘʤʠ ʤʠʢʦʨʠʟʳ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʣʫʙʥʝʡ ʠ ʠʭ ʢʘʯʝʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ ʟʘʩʫʰʣʠʚʦʡ ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ɸʣʪʘʡ-

ʩʢʦʛʦ ʢʨʘʷ. 

ʄʝʪʦʜʠʢʘ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʝʚʦʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ 2023 ʛʦ-

ʜʫ ʚ ʫʩʣʦʚʠʷʭ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʧʨʠʛʦʨʦʜʝ ʛ. ɹʘʨʥʘʫʣʘ, ʚ ʟʦʥʝ 

ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦ-

ʯʝʥʥʦʤ ʩʨʝʜʥʝʤʦʱʥʦʤ ʩʨʝʜʥʝʛʫʤʫʩʥʦʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 5,74%.  

ʀʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʜʚʫʭ ʰʪʘʤʤʦʚ ʤʠʢʦʨʠʟʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ɻʘʣʘ ʠ ʈʦʟʘʨʘ ʛʝʨʤʘʥʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʇʨʝʧʘʨʘʪʳ 

ʤʠʢʦʨʠʟʳ ʩʦʜʝʨʞʘʪ ʩʧʦʨʳ ʠ ʛʠʬʳ ɸʄ-ʛʨʠʙʘ Rhizophagus irregularis (ʰʪʘʤʤ1) ʠ 

ɸʄ-ʛʨʠʙʘ Nanoglomus sp. (ʰʪʘʤʤ2) 

ʠʟ ʢʦʣʣʝʢʮʠʠ ʌɻɹʅʋ ɺʅʀʀʉʍʄ. ʀʥʦʢʫʣʷʮʠʶ ʢʣʫʙʥʝʡ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʚʦʜʠ-

ʣʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠʟ ʨʘʩʯʝʪʘ 400 ʛ ʧʨʝʧʘʨʘʪʘ ʥʘ ʛʝʢʪʘʨʥʫʶ ʥʦʨʤʫ ʢʣʫʙʥʝʡ. ʇʦ-

ʩʘʜʢʫ ʧʨʦʚʝʣʠ 15 ʤʘʷ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʧʦ ʩʭʝʤʝ 70ʭ30 ʩʤ. . ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʦʧʳʪʘ 340 ʤ
2
, ʧʣʦʱʘʜʴ ʦʜʥʦʡ ʜʝʣʷʥʢʠ 57 ʤ

2
. ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʨ-

ʪʘ: 1- ʂʦʥʪʨʦʣʴ ʙʝʟ ʠʥʦʢʫʣʷʮʠʠ; 2- ʄʠʢʦʨʠʟʘ, ʰʪʘʤʤ ˉ1; 3- ʄʠʢʦʨʠʟʘ, ʰʪʘʤʤ 

ˉ 2. ʋʙʦʨʢʘ ʫʨʦʞʘʷ ʠ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ, ʩʦ-

ʛʣʘʩʥʦ ʤʝʪʦʜʠʢʠ ɻʦʩʩʦʨʪʦʠʩʧʳʪʘʥʠʷ [6].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

2023 ʛʦʜʘ ʦʪʣʠʯʘʣʠʩʴ ʩʠʣʴʥʦʡ ʟʘʩʫʭʦʡ, ʥʘʯʠʥʘʷ ʩ ʤʘʷ ʤʝʩʷʮʘ ʠ ʜʦ ʢʦʥʮʘ ʠʶʣʷ. 

ʕʪʦ ʩʠʣʴʥʦ ʟʘʜʝʨʞʘʣʦ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʘʨʪʦʬʝʣʷ. ʃʠʰʴ ʚ ʢʦʥʮʝ ʠʶʣʷ ʠ ʚ ʘʚʛʫ-
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ʩʪʝ ʧʨʦʰʣʠ ʩʠʣʴʥʳʝ ʦʩʘʜʢʠ, ʯʪʦ ʫʩʠʣʠʣʦ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʫʙ-

ʥʝʡ. ɼʣʠʪʝʣʴʥʘʷ ʟʘʩʫʭʘ ʦʢʘʟʘʣʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʭʦʞʝʩʪʴ ʢʘʨʪʦ-

ʬʝʣʷ. ʇʝʨʚʳʝ ʚʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ ʣʠʰʴ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʧʦʩʘʜʢʠ. ʈʘʟʚʠʪʠʝ ʨʘʩ-

ʪʝʥʠʡ ʰʣʦ ʤʝʜʣʝʥʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ ʚ ʢʫʩʪʝ ʙʳʣʦ ʥʝʚʳʩʦʢʠʤ 2-4, ʨʝʜʢʦ 

ʙʦʣʴʰʝ. ʋʙʦʨʢʫ ʫʨʦʞʘʷ ʧʨʦʚʝʣʠ 29 ʘʚʛʫʩʪʘ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʤʠʢʦʨʠʟʘʮʠʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ, 2023 

ɺʘʨʠʘʥʪ 

ʋ
ʨ
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ʘ

ʡ
ʥ
ʦ
ʩ
ʪ
ʴ
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ʪ
/
ʛ
ʘ

 

ʆʪʢʣʦʥʝʥʠʷ ʦʪ 

ʢʦʥʪʨʦʣʷ 

ʉʫʭʦʝ ʚʝ-

ʱʝʩʪʚʦ,% 
ʂʨʘʭʤʘʣ,% 

ɺʠʪʘʤʠʥ 

ʉ, ʤʛ% 

Nʆ3, 

ʤʛ/ʢʛ 
ʪ/ʛʘ % 

ʉʦʨʪ ɻʘʣʘ  

ʂʦʥʪʨʦʣʴ 21.96 - - 23.36 9.7 8.6 142 

ʄʠʢʦʨʠʟʘ, ʰʪ.1 25.51 3.55 16.20 22.50 10.4 9.7 146 

ʄʠʢʦʨʠʟʘ, ʰʪ. 2 24.03 2.07 9.40 22.57 10.7 12.2 152 

ʅʉʈ 05  2.13      

ʉʦʨʪ ʈʦʟʘʨʘ  

ʂʦʥʪʨʦʣʴ 25.80 - - 21.00 9.9 7.3 149 

ʄʠʢʦʨʠʟʘ, ʰʪ.1 31.33 4.60 15.40 20.91 10.2 8.2 163 

ʄʠʢʦʨʠʟʘ, ʰʪ. 2 28.85 3.63 12.56 18.58 9.8 7.4 220 

ʅʉʈ 05  1.37     
ʇɼʂ 

250 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ɻʘʣʘ ʠ ʈʦʟʘʨʘ ʨʘʟʣʠʯʘʣʘʩʴ. ʅʘ ʢʦʥʪʨʦʣʝ ʦʥʘ ʩʦʩʪʘ-

ʚʠʣʘ 21,96-25,80 ʪ/ʛʘ. ʉʦʨʪ ʈʦʟʘʨʘ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤ, ʚʝʨʦʷʪʥʦ, ʚʩʣʝʜ-

ʩʪʚʠʝ ʩʚʦʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʄʠʢʦʨʠʟʘʮʠʷ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘ 

ʚʳʭʦʜ ʢʣʫʙʥʝʡ, ʥʦ ʥʝʥʘʤʥʦʛʦ. ʋ ʩʦʨʪʘ ɻʘʣʘ ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʧʦʚʳʩʠʣʩʷ ʥʘ 9,4-

16,2%, ʫ ʩʦʨʪʘ ʈʦʟʘʨʘ ʥʘ 12,6-15,4%. ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʥʘ ʦʙʦʠʭ ʩʦʨʪʘʭ ʙʳʣ 

ʰʪʘʤʤ ˉ1. 

ʄʠʢʦʨʠʟʘʮʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʣʫʯʰʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʣʫʙʥʝʡ 

(ʪʘʙʣʠʮʘ1). ʅʝʩʢʦʣʴʢʦ ʧʦʚʳʩʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʠ ʚʠʪʘʤʠʥʘ ʉ, ʫʤʝʥʴ-

ʰʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʫʚʝʣʠʯʠ-

ʣʦʩʴ, ʦʩʦʙʝʥʥʦ ʫ ʩʦʨʪʘ ʈʦʟʘʨʘ, ʥʦ ʦʩʪʘʚʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʛʦ ʇɼʂ 

ʤʝʥʴʰʝ 250 ʤʛ/ʢʛ. 

ɺ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ ʧʨʝʦʙʣʘʜʘʣʠ ʢʣʫʙʥʠ ʩ ʥʝʙʦʣʴʰʠʤ ʚʝʩʦʤ (ʪʘʙ-

ʣʠʮʘ 2). ʋ ʩʦʨʪʘ ɻʘʣʘ ʥʘ ʢʦʥʪʨʦʣʝ 88% ʢʣʫʙʥʝʡ ʠʤʝʣʠ ʤʘʩʩʫ 30-80 ʛ, ʫ ʩʦʨʪʘ 
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ʈʦʟʘʨʘ ï 71,7% ʠʤʝʣʠ ʪʘʢʦʡ ʞʝ ʚʝʩ, ʠ ʪʦʣʴʢʦ 13,1% - 80 -120 ʛ. ʄʠʢʦʨʠʟʘ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʘ ʥʝʢʦʪʦʨʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʥʦ ʥʝʦʜʥʦʟʥʘʯʥʦ ʫ ʩʦʨ-

ʪʦʚ ʢʘʨʪʦʬʝʣʷ. ʋ ʩʦʨʪʘ ɻʘʣʘ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʘ ʰʪʘʤʤʘ ʤʠʢʦʨʠʟʳ ʫʤʝʥʴ-

ʰʠʣʠ ʦʯʝʥʴ ʤʝʣʢʠʝ ʬʨʘʢʮʠʠ 0-30 ʛ ʠ 30-50 ʛ ʠ ʫʚʝʣʠʯʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʝʝ 

ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ 50-80 ʛ ʥʘ 28,8-31,7%, ʫ ʩʦʨʪʘ ʈʦʟʘʨʘ ʥʘʦʙʦʨʦʪ ʧʨʦʠʟʦʰʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʙʦʣʝʝ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ ʢʘʨʪʦʬʝʣʷ, ʭʦʪʷ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʚ ʢʫ-

ʩʪʝ ʫʚʝʣʠʯʠʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʠʢʦʨʠʟʘʮʠʠ. ʀ ʪʦʣʴʢʦ ʰʪʘʤʤ ˉ2 ʥʝʩʢʦʣʴʢʦ 

ʧʦʚʳʩʠʣ ʧʨʦʮʝʥʪ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʚ ʦʧʳʪʝ ʬʨʘʢʮʠʠ 80-120 ʛ. 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʤʠʢʦʨʠʟʘʮʠʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ 

ɺʘʨʠʘʥʪʳ 
ʄʘʩʩʘ ʢʣʫʙ-

ʥʝʡ, ʛ/ʢʫʩʪ 

ʌʨʘʢʮʠʷ ʢʣʫʙʥʝʡ, ʛ 

0-30 30-50 50-80 80-120 >120 

ɻʘʣʘ 

ʂʦʥʪʨʦʣʴ 489 12,0 44,0 44,0 - - 

ʄʠʢʦʨʠʟʘ, ʰʪ.1 536 3,0 24,2 72,8 - - 

ʄʠʢʦʨʠʟʘ, ʰʪ.2  503 8,1 10,8 75,7 5,4 - 

ʈʦʟʘʨʘ 

ʂʦʥʪʨʦʣʴ 582 15,2 15,2 56,5 13,1 - 

ʄʠʢʦʨʠʟʘ, ʪh.1 658 19,8 39,5 35,8 4,9 - 

ʄʠʢʦʨʠʟʘ, ʰʪ.2  607 16,1 30,4 33,9 19,6 - 

  

ɺʳʚʦʜʳ: 1. ʄʠʢʦʨʠʟʘʮʠʷ ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʙʦʠʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʠʣʴʥʫʶ ʟʘʩʫʭʫ ʚʝʛʝʪʘ-

ʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʚʳʩʠʣʘʩʴ ʫ ʩʦʨʪʘ ɻʘʣʘ ʥʘ 9,4-16,2%, ʫ ʩʦʨʪʘ 

ʈʦʟʘʨʘ ʥʘ 12,6-15,4% ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʢʦʥʪʨʦʣʝ 21,96-25,8 ʪ/ʛʘ. ʋ ʦʙʦʠʭ 

ʩʦʨʪʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʠ ʚʠʪʘʤʠʥʘ ʉ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʥʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʢʣʫʙʥʷʭ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʆʜʥʘʢʦ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʧʨʝʚʳʰʘʣʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʇɼʂ. 

2. ɺ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʡ ʟʘʩʫʭʠ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫ-

ʨʘʭ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʫʚʝʣʠʯʠʣʦʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʢʦʨʠʟʳ, ʥʦ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʣʫʙʥʠ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ. ï 30-50 ʛ ʠ 50-80 ʛ. ʇʨʠ ʵʪʦʤ ʫ 

ʩʦʨʪʘ ɻʘʣʘ ʫʚʝʣʠʯʠʣʩʷ ʚʳʭʦʜ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ 50-80 ʛ ʥʘ 28,8-31,7%. ʋ 

ʩʦʨʪʘ ʈʦʟʘʨʘ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʙʦʣʝʝ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ ʢʘʨʪʦʬʝʣʷ 0-30 ʠ 

30-50 ʛ, ʭʦʪʷ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʚ ʦʜʥʦʤ ʢʫʩʪʝ ʫʚʝʣʠʯʠʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʤʠʢʦʨʠʟʘʮʠʠ. 
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ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʤʠʨʦʚʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʚ ʨʘʩʪʝ-

ʥʠʝʚʦʜʩʪʚʝ, ʧʦ ʜʘʥʥʳʤ FAO Stat [1], ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʝ ʢʫʣʴʪʫʨʳ (ʤʣʥ. ʛʘ): ʧʰʝʥʠʮʘ ð 220, ʢʫʢʫʨʫʟʘ ð 188, ʨʠʩ ð 160, ʩʦʷ ð 

122, ʷʯʤʝʥʴ ð 47, ʩʦʨʛʦ ð 45, ʨʘʧʩ ð 34, ʧʨʦʩʦ ð 32, ʭʣʦʧʦʢ ʩʝʤʝʥʥʦʡ ð 30. 

ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʦʪ 29 ʜʦ 23 ʤʣʥ. ʛʘ, ʟʘʥʠʤʘʶʪ ʬʘʩʦʣʴ, ʘʨʘʭʠʩ, ʩʘ-

ʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ, ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʤʘʥʠʦʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʤʠʨʫ ʩʙʦʨ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʣʷʝʪ 2,55 ʤʣʨʜ. ʪ. ʃʠʜʝʨʘʤʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʟʝʨʥʘ ʚ ʤʠʨʝ ʚʩrʪʫʧʘʶʪ ʂʠʪʘʡ ð 20%, ʉʐɸ ð 16%, ʀʥʜʠʷ ð 11%, ʂʘʥʘʜʘ ʠ 

ʈʦʩʩʠʷ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4 ʠ 3,5%. ʊʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʢʫʢʫʨʫʟʘ, ʧʰʝʥʠʮʘ ʠ ʨʠʩ. ʅʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʚ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʷʭ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 83%, ʘ ʚ ʚʘʣʦʚʦʤ ʩʙʦʨʝ ð ʧʦʯʪʠ 90%. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʘʣʠ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ, ʥʝʟʘʩʣʫʞʝʥ-

ʥʦ ʟʘʙʳʪʦʡ ʢʫʣʴʪʫʨʝ ʷʯʤʝʥʷ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʨʠʭʦʪʣʠʚ ʢ ʧʦʯʚʝʥʥʳʤ 

ʨʝʩʫʨʩʘʤ, ʟʘʤʦʨʦʟʢʘʤ, ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʘ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʙʦʣʝʝ ʩʪʘʙʠʣʥɹʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʟʝʨʥʦʚʳʤʠ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʠʟʚʝʩʪʥʳʝ 

ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ: ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ, ʠʩʪʦʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜ ʥʘʫʯ-

ʥʦʡ ʘʙʩʪʨʘʢʮʠʠ ʧʨʠʤʝʥʷʣʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʚʦʜʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠ ʤʦʥʦʛʨʘʬʠʯʝ-

ʩʢʠʡ ʤʝʪʦʜ. 

mailto:kafzem@bk.ru
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ʅʘʤʠ ʧʨʦʠʟʚʝʜʝʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʳʙʦʨʢʘ ʠʟ ʙʦʣʝʝ ʯʝʤ ʜʚʫʭʩʦʪ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ ʘʚʪʦʨʠʪʝʪʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʞʫʨʥʘʣʘʭ ʟʘ 

20-ʪʠ ʣʝʪʥʠʡ ʣʘʛ (2004-23 ʛʦʜʳ). ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʦ ʫʧʦʤʠʥʘʝʤʦʩʪʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʢʫʣʴʪʫʨʳ ʷʨʦʚʦʛʦ 

ʷʯʤʝʥʷ, ʘ ʠʤʝʥʥʦ ʧʦʚʳʰʝʥʠʝʤ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʳ ʥʘ ʩʭʝʤʝ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 ï ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʦ ʫʧʦʤʠʥʘʝʤʦʩʪʠ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʘʧʨʘʚʣʝʥʠʷ  

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ 

 

ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʚʝʢʪʦʨʦʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʫʞʝ ʜʦʣʛʦʝ ʚʨʝʤʷ (ʩʦʚʨʝʤʝʥʥʳʡ 

ʵʪʘʧ ʥʝ ʠʩʢʣʶʯʝʥʠʝ) ʷʚʣʝ̫ʪʩʷ ʙʣʦʢ ʨʘʙʦʪ [2-4 ʠ ʜʨ.], ʧʦʩʚʷʱʸʥʥʳʭ ʫʜʦʙʨʝʥʠʷʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ (ʤʠʥʝʨʘʣʴʥʳʭ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʥʳʭ) ʧʨʝʧʘʨʘ-

ʪʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʤʥʦʛʦʣʝʪʥʠʭ ʦʧʳʪʘʭ ʥʘ ʧʣʦɦ ʘʜʢʘʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʤʠʨʝ.  

ɺʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʠʟʫʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘ ʨʘʟʥʳʭ ʧʦʯ-

ʚʘʭ, ʵʢʩʧʦʟʠʮʠ̫ ʭ ʩʢʣʦʥʘ ʠ ʨʝʣʴʝʬʝ, ʘ ʪʘʢʞʝ ʩʝʚʦʦʙʦʨʦʪʘʭ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʭ. 

ʀʩʩʣʝʜʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʦʨʤʳ ʚʳʩʝʚʘ, ʛʣʫʙʠʥʘ ʧʦʩʝʚʘ ʩʝʤʷʥ, ʩʨʦʢʠ ʧʦʩʝʚʘ ʠ 

ʫʙʦʨʢʠ. ʄʠʥʠʤʠʟʠʨʫʶʪ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ, ʜʦʧʦʣʥʷʶʪ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʥʦ-

ʚʳʤʠ ʧʨʠʸʤʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʰʣʝʡʬʳ ʤʘh ʠʥ, ʢʘʢ ʚʭʦʜʷʱʠʭ ʚ ʣʠʥʝʡʢʠ 

ʠʟʚʝʩʪʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʨʝʥʜʦʚ, ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʦʫ-ʭʘʫ.  

ɺʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ, ʛʠʙʨʠʜʘ ʠʣʠ ʣʠʥʠʠ, ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ ʠ ʩʦʣʦʤʳ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʚʨʝʜʠʪʝʣʷʤ, 

ʙʦʣʝʟʥʷʤ, ʩʪʨʝʩʩʘʤ [5, 6 ʠ ʜʨ.] ʵʪʦ ʪʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʚ ʢʦʪʦʨʳʭ ʟʘʷʚʣʝʥʥʫʶ ʥʘʫʯʥʫʶ ʛʠʧʦ-



˜ˠ˟˕ ˜˛ˏ˨˥˒˚˕ˬ ˜˝˛ˑˠ˗˟˕ˏ˚˛˞˟˕ ˞˒˘˩˞˗˛ˢ˛˔ˬ˖˞˟ˏ˒˚˚˨ˢ ˗ˠ˘˩˟ˠ˝ 
 

 105 

ʪʝʟʫ ʥʝ ʚʩʝʛʜʘ ʧʦʣʫʯʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʦʚʳʤ, 

ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʤʝʥʝ-

ʥʠʶ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʯʤʝʥʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʊʘʢʠʝ ʥʘʫʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʩʣʦʞ-

ʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʝʘʣʠʟʘʮʠʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ [7, 8], ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʜʨʫʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʦʙʲʸʤʘ ʠʥʚʝʩʪʠʮʠʡ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʬʘʢʪʦʨʳ ʠ 

ʫʩʣʦʚʠʷ ʩʨʝʜʳ, ʧʨʠʩʫʱʠʝ ʪʝʤ ʠʣʠ ʠʥʳʤ ʘʛʨʦʣʘʥʜʰʘʬʪʘʤ. ʇʦ ʵʢʩʧʝʨʪʥʳʤ 

ʦʮʝʥʢʘʤ [9-11], ʝʩʣʠ ʥʘʫʯʠʪʴʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʠ ʩʨʝʜʥʝʩʨʦʯ-

ʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʦʩʘʜʢʠ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʟʘ ʩʯʸʪ ʚʘʨʴʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚ-

ʥʳʭ ʧʣʦʱʘʜʝʡ, ʩʝʚʦʦʙʦʨʦʪʦʚ, ʢʫʣʴʪʫʨ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʝʤʣʝʸʤʢʦʩʪʴ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʚ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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ʂʘʣʶʪʘ ɽ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, kalyuta75@mail.ru 

 

ʊʝʨʤʠʥ ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ð ʰʠʨʦʢ. ʆʥ ʚʢʣʶʯʘʝʪ ʧʨʠʨʦʜʥʳʝ ʚʝ-

ʱʝʩʪʚʘ (ʘʫʢʩʠʥʳ, ʛʠʙʙʝʨʝʣʣʠʥʳ, ʮʠʪʦʢʠʥʠʥʳ, ʠʥʛʠʙʠʪʦʨʳ ʨʦʩʪʘ, ʚʠʪʘʤʠʥʳ ʠ 

ʜʨ.), ʘ ʪʘʢʞʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʝʭʘʥʠʟʤʘ 

ʜʝʡʩʪʚʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʝ-

ʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʨʝʟʝʨʚʦʤ ʥʘʨʘ-

ʱʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ 

ʈʦʩʩʠʠ. ɺ ʢʨʘʝ ʧʨʦʠʟʚʦʜʷʪ ʦʢʦʣʦ 30% ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʦʙʲʝʤʘ ʢʨʫʧʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʧʨʝʜʝʣʘʭ 55% ʦʚʩʷʥʦʡ ʢʨʫʧʳ, 50% ʛʨʝʯʥʝʚʦʡ, ʦʢʦʣʦ 30% ʧʝʨʣʦʚʦʡ ʠ 

ʷʯʥʝʚʦʡ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʭʦʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ (ʥʘʧʨʠʤʝʨ, ʣʫʟʛʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 14-16% ʦʪ ʦʙʲʸ-

ʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʨʝʯʠʭʠ 20-22% ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʨʦʩʪʦʨʝʛʫʣʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

ɺ ɸʣʪʘʡʩʢʦʤ ɻɸʋ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʭʠʤʠʯʝʩʢʠʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝʤ (ʢʘʨʙʦʢʩʠ-

ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ) ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ. ʇʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ 

ʢʦʤʧʣʝʢʩʦʤ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʨʦʩʪʦʨʝʛʫʣʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʩʪʝʥʠʷʤ [1-3]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʝʡ-

ʩʪʚʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʋʯʝʙʥʦ-ʦʧʳʪʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʪʘʥʮʠʠ ɸɻɸʋ, 

ʆʆʆ çɺʝʢʪʦʨè ʂʘʣʤʘʥʩʢʦʛʦ ʨʘʡʦʥʘ, ɸʆ çʂʠʧʨʠʥʩʢʦʝè ʐʝʣʘʙʦʣʠʭʠʥʩʢʦʛʦ 
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ʨʘʡʦʥʘ, ʆʆʆ çɸʛʨʦʬʠʨʤʘ ʅʠʚʘè ʉʦʣʪʦʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʆʆʆ çʈʫʩʩʢʦʝ ʧʦʣʝè 

ʅʦʚʠʯʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʂʍ çʅʦʚʘʷ ʞʠʟʥʴè ʉʤʦʣʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʠʦʧʨʝʧʘʨʘʪʳ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ɸʣʪɻʋ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʟʤʝʣʴʯʝʥʥʫʶ ʤʘʩʩʫ ʦʪ ʩʚʝʪʣʦ-

ʞʝʣʪʦʛʦ ʜʦ ʯʝʨʥʦʛʦ ʮʚʝʪʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ) ʩ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʚ ʚʦʜʝ 60-78%. ʉʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʢʩʠʤʝʪʠʣʠʨʦʚʘʥʥʦʡ ʮʝʣʣʶ-

ʣʦʟʳ ʚ ʧʨʝʧʘʨʘʪʘʭ ʩʦʩʪʘʚʣʷʣʦ 20-29%, ʢʘʨʙʦʢʩʠʤʝʪʠʣʠʨʦʚʘʥʦʛʦ ʣʠʛʥʠʥʘ 12-

17%. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʣʫʟʛʘ ʛʨʝʯʠʭʠ (ʧʨʝʧʘʨʘʪ 

Naʂʄɻ), ʦʧʠʣʢʠ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Naʂʄɼ), ʮʚʝʪʢʦʚʳʝ ʧʣʝʥʢʠ 

ʦʚʩʘ (ʧʨʝʧʘʨʘʪ Naʂʄʆ), ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʧʨʝʧʘʨʘʪ Naʂʄʇ). 

ɼʘʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʚʦʜ-

ʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 15% (ʠʟ ʨʘʩʯʝʪʘ 1,5-1,65 ʢʛ ʩʫʭʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʥʘ 1000 ʢʛ ʩʝʤʷʥ + 10 - 20 ʣ ʚʦʜʳ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ 

ʨʘʩʪʝʥʠʡ ʠʟ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʟʫʯʘʝʤʳʤʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ, ʧʦʜʪʚʝʨʜʠʣʠ, 

ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʨʦʩʪʦʨʝʛʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ [4-5]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

(ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʝʥʠ - ʢʫʱʝʥʠʝ) ʧʨʝʧʘʨʘʪʳ ʫʩʠʣʠʚʘʶʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ 

ʢʫʣʴʪʫʨʳ ʧʦ ʪʠʧʫ ʘʫʢʩʠʥʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʩʪʘʥʮʠʠ ɸʣʪʘʡʩʢʦʛʦ ɻɸʋ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʴ ʧʰʝʥʠʮʳ 

ʥʘ 5-13%. ɺ ʬʘʟʫ 2-3 ʣʠʩʪʴʝʚ ʧʰʝʥʠʮʳ ʜʣʠʥʘ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʝ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʫʩʣʦʚʠʡ ʛʦʜʘ ʥʘ 

11-43% ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ. ʇʨʠ ʵʪʦʤ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʘʙʣʶʜʘʣʩʷ ʠ 

ʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʣʠʩʪʴʝʚ (ʧʨʝʚʳʰʝʥʠʝ ʚʳʩʦʪʳ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 8 ʜʦ 37%). 

ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ɸʆ 

çʂʠʧʨʠʥʩʢʦʝè ʐʝʣʘʙʦʣʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ (2015 - 2017 ʛʛ.), ʆʆʆ çɸʛʨʦʬʠʨʤʘ 

ʅʠʚʘè ʉʦʣʪʦʥʩʢʦʛʦ ʨʘʡʦʥʘ (2016 ʛ.) [6].  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʠʟʫʯʘʝʤʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʜʝʣʷʥʦʯʥʦʛʦ ʦʧʳʪʘ 2017 ʛ. ʇʨʝ-
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ʧʘʨʘʪʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ-

ʤʫ ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʰʝʥʠʮʳ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 29 ʜʦ 41%. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʥʝ ʚʳʭʦʜʠʣʘ ʟʘ ʧʨʝʜʝʣʳ ʥʘʠʤʝʥʴʰʝʡ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʦ-

ʩʪʠ.  

ʊʘʙʣʠʮʘ 1 ï ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ ʆʤʩʢʘʷ 36 ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʧʨʝʧʘʨʘʪʦʚ (ʋʯʝʙʥʦ-ʦʧʳʪʥʘʷ ʩ.-ʭ. ʩʪʘʥʮʠʷ ɸʣʪʘʡʩʢʦʛʦ ɻɸʋ) 

ɺʘʨʠʘʥʪ 
ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʩʪʝʙʣʝʡ, ʰʪ 

ɼʣʠʥʘ ʩʪʝʙ-

ʣʝʡ, ʩʤ 

ʄʘʩʩʘ 1000 

ʩʝʤʷʥ, ʛ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʛ/ʤ
2
 

1. ʂʦʥʪʨʦʣʴ 1,1 84,6 29,3 117,2 

2. Naʂʄʆ  1,2 87,0 29,7 152,8 

3. Naʂʄʇ 1,4 88,1 30,0 151,6 

4. Naʂʄɻ 1,3 86,6 33,0 165,2 

ʅʉʈ05    21,4 

 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ɸʆ çʂʠʧʨʠʥʩʢʦʝè 

ʠ ʆʆʆ çɺʝʢʪʦʨè ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʰʝʥʠʮʘ, ʦʙʨʘʙʦʪʘʥʥʘʷ ʧʨʝʧʘʨʘʪʦʤ Naʂʄɼ, 

ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ (ʚʳʰʝ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, ʤʦʱʥʦʝ ʢʫʱʝ-

ʥʠʝ), ʤʘʩʩʘ ʨʘʩʪʝʥʠʡ (ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ) ʥʘ 29,4-31,2% ʙʦʣʴʰʝ ʤʘʩ-

ʩʳ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ Naʂʄɼ ʥʘ ʧʦʣʷʭ 

ɸʆ çʂʠʧʨʠʥʩʢʦʝè ʐʝʣʘʙʦʣʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʣʫʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʧʨʠʙʘʚʢʘ 

ʫʨʦʞʘʡʥʦʩʪʠ 0,20-0,34 ʪ/ʛʘ (20-21%), ʥʘ ʧʦʣʷʭ ʆʆʆ çɺʝʢʪʦʨè ʂʘʣʤʘʥʩʢʦʛʦ 

ʨʘʡʦʥʘ 0,49 ʪ/ʛʘ (25,5%) (ʪʘʙʣʠʮʘ 2) [7]. 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ Naʂʄɼ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ɺʘʨʠʘʥʪ ʍʦʟʷʡʩʪʚʦ ʇʨʝʧʘʨʘʪʳ 
ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ, 

% 

1 ɸʆ çʂʠʧʨʠʥʩʢʦʝè 

ʂʦʥʪʨʦʣʴ 1,61 - 

Naʂʄɼ 1,95 21,1 

ʅʉʈ05 0,17  

2 ɸʆ çʂʠʧʨʠʥʩʢʦʝè 

ʂʦʥʪʨʦʣʴ 1,02 - 

Naʂʄɼ 1,22 20,0 

ʅʉʈ05 0,19  

3 
ʆʆʆ çɺʝʢʪʦʨè 

 

ʂʦʥʪʨʦʣʴ 1,92 - 

Naʂʄɼ 2,41 25,5 

ʅʉʈ05 0.28  
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ɺ ʫʩʣʦʚʠʷʭ ʉʦʣʪʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠʟ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘ-

ʪʦʚ ʣʫʯʰʝʝ ʨʦʩʪʨʝʛʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʷʨʦʚʫʶ ʧʰʝʥʠʮʫ ʆʤʩʢʘʷ 36 ʦʢʘʟʘʣ 

ʧʨʝʧʘʨʘʪ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʧʦʜʩʦʣʥʝʯʥʦʡ ʣʫʟʛʠ NaKMʇ. ʆʪ ʜʝʡʩʪʚʠʷ 

ʧʨʝʧʘʨʘʪʘ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʪɹʫʨʳ ʩʦʩʪʘʚʠʣʘ 9,8% (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʢʘʨʙʦʢʩʠʤʝʪʠʣʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʥʘ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʆʤʩʢʘʷ-36 (ʆʆʆ çɸʛʨʦʬʠʨʤʘ ʅʠʚʘè, ʉʦʣʪʦʥʩʢʠʡ ʨʘʡʦʥ, 

2016 ʛ.) 

ɺʘʨʠʘʥʪ 
ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʪʝʙʣʝʡ, ʰʪ. 

ʄʘʩʩʘ 1000 

ʟʸʨʝʥ, ʛ 
ʋʨʦʞʘʡʥʦʩʪʴ ʪ/ʛʘ 

1. ʂʦʥʪʨʦʣʴ 1,1 31,7 1,53 

2. NaKMɼ 1,2 32,6 1,57 

3. NaKMʆ 1,2 32,9 1,61 

4. NaKMʇ 1,3 33,2 1,68 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʦʩʝʚʘʭ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʊʦʙʦʣʴʩʢʘʷ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çʈʫʩʩʢʦʝ ʧʦʣʝè ʅʦʚʠʯʠʭʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʢʘʢ ʧʨʠʣʠʧʘʪʝʣʝʡ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʥʝ 

ʫʩʪʫʧʘʣʦ ʜʝʡʩʪʚʠʶ ʧʨʝʧʘʨʘʪʘ ɻʘʣʦʧ (ʘʜʴʶʚʘʥʪ ʬʠʨʤʳ çɸʚʛʫʩʪè) (ʪʘʙʣʠʮʘ 4). 

ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʩʦʩʪʘʚʝ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ 

ʛʝʨʙʠʮʠʜʦʤ ʧʨʦʪʠʚ ʟʣʘʢʦʚʳʭ ʩʦʨʥʷʢʦʚ ʩʦʩʪʘʚʠʣʘ 5,6%.  

ʊʘʙʣʠʮʘ 4 ï ɺʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʠ ʝʸ ʢʘʯʝʩʪʚʦ 

(ʆʆʆ çʈʫʩʩʢʦʝ ʧʦʣʝè, 2022 ʛ.) 

ɺʘʨʠʘʥʪ 

ʉʦʜʝʨ-

ʞʘʥʠʝ 

ʙʝʣʢʘ,% 

ʉʦʜʝʨʞʘ-

ʥʠʝ ʢʣʝʡ-

ʢʦʚʠʥʳ,% 

ʅʘʪʫʨʘ 

ʟʝʨʥʘ, 

ʛ/ʣ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ ʛʘ 
+% ʢ ʢʦʥʨʦ-

ʣ  ʁ

1. ʇʫʤʘ ʩʫʧʝʨ + ɻʘʣʦʧ (ʢʦʥ-

ʪʨʦʣʴ) 
12,8 20,7 769,9 1,95  

2. ʇʫʤʘ ʩʫʧʝʨ + Naʂʄɼ 12,7 21,4 780,9 2,06 5,6 

 

ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ Naʂʄɼ ʚ ʩʦʩʪʘʚʝ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʂʍ çʅʦʚʘʷ ʞʠʟʥʴè ʉʤʦʣʝʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 5. ʆʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2022 ʛ ʥʘ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʧʰʝʥʠʮʳ ʠ ʝʝ ʢʘʯʝʩʪʚʦ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦ-

ʣʶ) ʩʦʩʪʘʚʠʣʘ 11%. 
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ʊʘʙʣʠʮʘ 5 ï ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʄʘʨʠʷ (ʂʍ çʅʦʚʘʷ 

ʞʠʟʥʴè, 2022 ʛ.) 

ɺʘʨʠʘʥʪ 

ʄʘʩʩʘ 

1000 ʟʸ-

ʨʝʥ, ʛ 

ʉʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ,% 

ʉʦʜʝʨʞʘʥʠʝ 

ʢʣʝʡʢʦʚʠʥʳ,% 

ʅʘʪʫʨʘ 

ʟʝʨʥʘ, 

ʛ/ʣ 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʪ/ ʛʘ 
+% ʢ ʢʦʥʪʨʦ-

ʣ  ʁ

ʂʦʥʪʨʦʣʴ 35,1 12,3 25,1 749,8 22,0  

Naʂʄɼ 36,3 13,1 27,2 767,1 24,5 11,1 

ʅʝʦʥ 99 36,7 13,5 27,5 770,2 26,6 21,0 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠ-

ʷʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʝʜʧʦʣʦʞʠ-

ʪʝʣʴʥʦ, ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʁ ʱʝʝ ʜʝʡʩʪʚʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʚʥʦʩʠʪ ʢʘʨʙʦʢʩʠʤʝʪʠʣʠʨʦʚʘʥʥʳʡ ʣʠʛʥʠʥ. 

ʇʨʦʩʣʝʞʠʚʘʣʘʩʴ ʘʢʪʠʚʠʟʘʮʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʰʝʥʠʮʳ ʚ ʧʝʨʚʳʝ ʬʘʟʳ 

ʦʪ ʧʨʦʨʘʩʪʘʥʠʷ ʟʝʨʥʘ (ʧʦʷʚʣʝʥʠʝ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ) ʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦ-

ʣʝʝ ʤʦʱʥʦʛʦ ʢʫʱʝʥʠʷ ʢʫʣʴʪʫʨʳ. ʀʟʫʯʘʝʤʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ (ʥʘ 5 - 13%), ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢ-

ʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ (ʜʦ 20%), ʤʘʩʩʳ 1000 ʟʨyʝʥ (ʥʘ 2-5 ʛ), ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʨʦʩʪʫ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 6 ʜʦ 14%. ʆʪʤʝ-

ʯʘʣʦʩʴ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝ-

ʧʘʨʘʪʦʚ ʥʘ 1,5- 2%. 

 ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʨʝ-

ʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʝʣʠʯʠʥʦʡ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ. 

ɸʥʘʣʠʟ ʩʦʧʦʩʪʘʚʠʤʳʭ ʟʘʪʨʘʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝ-

ʧʘʨʘʪʦʚ ʠ ʮʝʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʟʝʨʥʘ (ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ) ʧʦʢʘʟʘʣ, 

ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʧʨʝʜʝʣʘʭ 1,0-1,5 ʮ/ʛʘ ʦʙʝʩ-

ʧʝʯʠʚʘʣʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ. 
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ɺɽɻɽʊɸʎʀʆʅʅʓɽ ʀʉʉʉʃɽɼʆɺɸʅʀʗ 
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vvmatichenkov@yandex ru;  
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʠʩʴ ʯʘʩʪʦʪʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʩʫʭ. ɼʣʠʪʝʣʴ-

ʥʳʝ ʧʝʨʠʦʜʳ ʘʥʦʤʘʣʴʥʦ ʥʠʟʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʨʝʤʥʠʷ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʂʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ ʧʦʟ-

ʚʦʣʷʶʪ ʫʩʠʣʠʪʴ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʨʘʩʪʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʘʥʪʠʦʢ-

ʩʠʜʘʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʩʥʠʞʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘʤʠ, ʚʢʣʶʯʘʷ ʥʝʭʚʘʪʢʫ ʚʦʜʳ [1; 2]. 

ʆʜʥʘʢʦ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʢʨʝʤʥʠʝʚʳʭ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʥʘ ʨʘʩʪʝʥʠʷ ʚ ʩʪʨʝʩʩʦ-

ʚʳʭ ʫʩʣʦʚʠʷʭ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʷʜʘ ʢʨʝʤʥʠʡʩʦʜʝʨ-

ʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦ-

ʩʪʘʪʢʘ ʚʣʘʛʠ. 

ʄʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʪʝʧʣʠʯʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʰʝʥʠ-

ʮʫ (Triticum aestivum L. ʩʦʨʪ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 31) ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʧʨʦʤʳʪʦʤ ʧʝʩ-

ʢʝ ʩ ʥʝʡʪʨʘʣʴʥʳʤ ʨʅ. ʇʝʨʝʜ ʧʦʩʘʜʢʦʡ ʩʝʤʷʥ ʚ ʧʝʩʦʢ ʚʥʦʩʠʣʠ ʩʣʝʜʫʶʱʠʝ  

Si-ʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ: ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʮʝʦʣʠʪ (ʈʫʩʕʢʦ ʆʨʛʘʥʠʢʩ) ï (ɸʎ), 

ʮʝʦʣʠʪ (ʎʝʦʣʠʪʳ ʇʦʚʦʣʞʴʷ) ï (ʎʇ) ʠ ʜʠʘʪʦʤʠʪ (ɼʠʘʪʦʤʠʢʩ) ï (ɼ) ʚ ʜʦʟʘʭ 150 ʠ 

300 ʢʛ/ʛʘ (0,15 ʛ ʠ 0,3 ʛ ʥʘ ʩʦʩʫʜ). ɺ ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʧʘʨʘʪʘʭ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨ-
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ʞʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʨʝʤʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʤʝʪʦʜʠʢʝ [3]. ʉʝʤʝʥʘ 

ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʩʦʩʫʜʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʤʘʯʠʚʘʣʠ ʚ 3% ʨʘʩ-

ʪʚʦʨʝ ʅ2ʆ2, ʟʘʪʝʤ ʧʨʦʤʳʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʦʩʪʘʚʣʷʣʠ ʟʘʤʦʯʝʥ-

ʥʳʤʠ ʥʘ 24 ʯʘʩʘ ʚ ʪʝʤʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20
ʦ
ʉ. ɺ ʪʝʯʝʥʠʝ 3 ʥʝʜʝʣʴ 

ʨʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʫʚʣʘʞʥʝʥʠʠ, ʟʘʪʝʤ ʜʣʷ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ 

ʥʦʨʤʫ ʧʦʣʠʚʘ ʩʥʠʞʘʣʠ ʚʜʚʦʝ. ʏʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ 

ʩʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ, ʧʨʦʜʫʢʪʦʚ, ʨʝʘʛʠʨʫʶʱʠʭ ʩ ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʦʡ 

(ʊɹʂʈʇ), ʠ ʘʢʪʠʚʥʦʩʪʴ ʩʪʨʝʩʩ-ʬʝʨʤʝʥʪʦʚ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ [4; 5]. 

ɽʱʝ ʯʝʨʝʟ ʥʝʜʝʣʶ ʠʟʤʝʨʷʣʠ ʙʠʦʤʘʩʩʫ ʨʘʩʪʝʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠ-

ʨʦʚʘʣ ʧʨʝʧʘʨʘʪ ɸʎ, ʦʙʝʩʧʝʯʠʚʰʠʡ ʫʚʝʣʠʯʝʥʠʝ ʚʝʩʘ ʢʦʨʥʝʡ ʠ ʥʘʟʝʤʥʳʭ ʯʘʩʪʝʡ 

ʧʰʝʥʠʮʳ ʥʘ 19-35% ʠ 20-33% ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʠ ʥʘ 33-42% ʠ  

32-49% ʧʨʠ ʜʝʬʠʮʠʪʝ ʚʣʘʛʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1). ɺ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ 

ɸʎ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ, ʭʣʦʨʦʬʠʣʣʘ ʙ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʪʘʢʞʝ ʙʳʣʦ ʤʘʢ-

ʩʠʤʘʣʴʥʳʤ, ʥʘ 16-26% ʠ 28-52% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʨʠ ʦʧʪʠʤʘʣʥɹʦʤ ʫʚʣʘʞʥʝʥʠʠ ʠ ʜʝʬʠʮʠʪʝ ʚʣʘʛʠ.  

ʇʨʠ ʩʠʤʫʣʷʮʠʠ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʘʢʪʠʚʥʦʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʣʘ ʚ ʢʦʥʪʨʦʣʝ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʎʇ ʠ ʥʠʟʢʦʡ ʜʦʟʳ ɼ. ʇʨʠ 

ʚʥʝʩʝʥʠʠ ɼ ʚ ʜʦʟʝ 300 ʢʛ/ʛʘ ʠ ʦʙʝʠʭ ʜʦʟ ɸʎ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʜʝʨ-

ʞʘʥʠʝ ʊɹʂʈʇ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʦʩʴ ʚ ʨʘʩʪʝʥʠʷʭ ʧʨʠ ʚʥʝʩʝʥʠʠ ʦʙʝʠʭ ʜʦʟ ɸʎ 

ʠ ʚʳʩʦʢʦʡ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ ɼ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

Si ʚ ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʧʘʨʘʪʘʭ ʠ ʦʙʨʘʙʦʪʘʥʥʦʤ ʛʨʫʥʪʝ ʠ ʙʠʦʤʘʩʩʦʡ ʨʘʩʪʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʘʢʪʠʚʥʦʩʪʴʶ ʩʪʨʝʩʩ-ʬʝʨʤʝʥʪʦʚ. 

ɺʳʚʦʜʳ: ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʢʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʤ ʫʨʦʚʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʘʜʘʧʪʘʮʠʠ ʧʰʝʥʠʮʳ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʧʨʠ ʟʘʩʫʭʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʨʝʤʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʤʦʥʦ-

ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 
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ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ ʠ ʫʨʦʚʝʥʴ ʧʨʦʮʝʩʩʦʚ ʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʜʝʩʪʨʫʢʮʠʠ. 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ (cʫʭʘ ̫ʤʘʩʩʘ 1-ʦʛʦ ʨʘʩʪʝʥʠʷ, ʛ). 

ɺʘʨʠʘʥʪ 
ʄʘʩʩʘ/1 ʨʘʩʪʝʥʠʝ, ʛ % ʦʪ ʢʦʥʪʨʦʣʷ 

ʂʦʨʥʠ ʅʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ ʂʦʨʥʠ ʅʘʜʟʝʤʥʘʷ ʙʠʦʤʘʩʩʘ 

ʆʧʪʠʤʘʣʴʥʦʝ ʫʚʣʘʞʥʝʥʠʝ 

ʂʦʥʪʨʦʣʴ 0,257 0,311 100,0 100,0 

ɸʎ-150 ʢʛ/ʛʘ 0,307 0,375 119,6 120,5 

ɸʎ-300 ʢʛ/ʛʘ 0,347 0,415 135,2 133,6 

ʎʇ-150 ʢʛ/ʛʘ 0,271 0,324 105,5 104,3 

ʎʇ-300 ʢʛ/ʛʘ 0,279 0,331 108,5 106,5 

ɼ-150 ʢʛ/ʛʘ 0,266 0,320 103,5 102,8 

ɼ-300 ʢʛ/ʛʘ 0,279 0,331 108,5 106,5 

ɼʝʬʠʮʠʪ ʚʣʘʛʠ 

ʂʦʥʪʨʦʣʴ 0,144 0,202 100,0 100,0 

ɸʎ-150 ʢʛ/ʛʘ 0,188 0,267 133,8 132,2 

ɸʎ-300 ʢʛ/ʛʘ 0,200 0,301 142,8 149,0 

ʎʇ-150 ʢʛ/ʛʘ 0,148 0,211 105,6 104,5 

ʎʇ-300 ʢʛ/ʛʘ 0,154 0,215 109,6 106,5 

ɼ-150 ʢʛ/ʛʘ 0,154 0,214 109,6 105.8 

ɼ-300 ʢʛ/ʛʘ 0,158 0,227 112,3 112,3 

ʅʉʈ05 0,015 0,012   
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ʇʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʫʣʴʪʫʨ ʠ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʘʛʨʦʪʝʭʥʦ-

ʣʦʛʠʠ, ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʬʘʢ-

ʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʩʪʝʥʠʷʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝ-

ʧʘʨʘʪʳ. ɺ ʘʛʨʦʪʝʭʥʦʣʦʛʠ̫ʭ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʪʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʨʠʤʝʥʷʶʪ ʧʨʠ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦ ʚʝʛʝʪʠʨʫʶʱʠʤ ʨʘʩʪʝʥʠʷʤ ʠ 

ʪ.ʜ.[1]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝ-

ʧʘʨʘʪʘʤʠ ʠ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʟʝʨʥʘ.  

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ 2019-2021 ʛʛ. ʥʘ ʙʘʟʝ ʌɻɹʅʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʘʛʨʦʭʠ-

ʤʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʌʠʣʠʘʣ ʌɻɹʋ çɻʦʩʩʦʨʪʢʦʤʠʩʩʠʷè ʧʦ ɸʣʪʘʡʩʢʦʤʫ 

ʢʨʘʶ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠ-

ʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʠ ɻʆʉʊʳ [2,3]. 

ʋʩʣʦʚʠʷ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ. ʈʘʩʯʸʪ ɻʊʂ ʧʦʢʘʟʘʣ, ʯʪʦ 2019 ʠ 2021 ʛʛ., ʩ ɻʊʂ ʨʘʚʥʳʤ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ 0,75 ʠ 0,77 ʝʜ. ʩʣʝʜʫʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʢʘʢ ʛʦʜʳ ʩ ʫʩʣʦʚʠʷʤʠ 

ʩʨʝʜʥʝʡ ʟʘʩʫʭʠ. ɺ 2020 ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʴ ɻʊʂ = 0,87 ʝʜ., ʫʩʣʦʚʠʷ ʜʘʥʥʦʛʦ ʛʦʜʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʩʣʘʙʘʷ ʟʘʩʫʭʘ. 

mailto:a.nechaeva93@mail.ru
mailto:stalina_zharkova@mail.ru


˜ˠ˟˕ ˜˛ˏ˨˥˒˚˕ˬ ˜˝˛ˑˠ˗˟˕ˏ˚˛˞˟˕ ˞˒˘˩˞˗˛ˢ˛˔ˬ˖˞˟ˏ˒˚˚˨ˢ ˗ˠ˘˩˟ˠ˝ 
 

 117 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʨʪ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʀʨʝʥʴ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ: ʍʉ 22,0,5%, ʃʇ 4, 0,5%, ʇʆ 3, 0,3%, ɺʊ 12, 

0,3%, ʊʝʣʣʫʨʘ ɹʠʦ, ɻʫʤʘʪ +7, ʎʠʪʦʛʫʤʘʪ, ʃʠʛʥʦʛʫʤʘʪ, ʈʠʟʦʧʣʘʥ. ʂʦʥʪʨʦʣʴ ï 

ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʇʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ 

ʧʨʦʚʦʜʠʣʠ ʚ ʜʝʥʴ ʧʦʩʝʚʘ.  

ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝ-

ʣʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ [4]. ʆʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ï 

ʵʪʦ ʙʝʣʦʢ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʟʝʨʥʝ ʥʝ ʩʪʘʙʠʣʴʥʦʝ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʈʘʟʣʠʯʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʚ ʟʝʨʥʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 9,5% ʜʦ 31,0% [5].  

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʟʝʨʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʘʰʝʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʠ, ʧʦʢʘʟʘʣʠ ʢʦʣʝʙʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʦʪ 14,4% ʥʘ ʚʘʨʠʘʥʪʝ 5 ʜʦ 

16,5% ʥʘ ʚʘʨʠʘʥʪʝ 9 (ʪʘʙʣ.). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʃʠʛʥʦʛʫʤʘʪ ʠ ʍʉ 

22, 0,5% ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 16,6% ʠ 16,5%, ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝ-

ʚʳʩʠʣ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʥʘ ʢʦʥʪʨʦʣʝ ï 16,1%. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚʳʰʝ 16,1% 

(ʢʦʥʪʨʦʣʴ) ʧʦʣʫʯʝʥʦ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʈʠʟʦʧʣʘʥʦʤ ï 16,2%. 

ʊʘʙʣʠʮʘ ï ɼʝʡʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, 2019-2020 ʛʛ. 
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1. ʂʦʥʪʨʦʣʴ 36,44 722 10,2 16,1 71 38,1 

2. ʍʉ 22, 0,5% 37,24 735 10,2 16,6 76 38,8 

3. ʃʇ 4, 0,5,% 35,84 716 10,3 14,5 68 37,7 

4. ʇʆ 3, 0,3,% 36,89 714 10,1 15,2 77 38,3 

5. ɺʊ 12, 0,3,% 36,52 710 10,8 14,4 78 39,0 

6. ʊʝʣʣʫʨʘ ɹʠʦ 32,83 708 10,7 15,8 66 36,8 

7. ɻʫʤʘʪ+7  31,91 713 10,7 15,7 74 39,3 

8. ʎʠʪʦʛʫʤʘʪ 33,74 717 10,9 15,5 77 40,6 

9. ʃʠʛʥʦʛʫʤʘʪ 37,02 722 10,9 16,5 75 40,2 

10. ʈʠʟʦʧʣʘʥ 31,70 718 10,6 16,2 77 40,7 

ʩʨʝʜʥʝʝ 35,0 717,6 10,5 15,6 73,5 38,9 

ʅʉʈ 05 0,17 3,2 0,3 0,3 2,7 0,33 
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ʇʦ ʚʝʣʠʯʠʥʝ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʟʝʨʥʦ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʦ 

ɻʆʉʊ 13586.1-68 ʦʪʥʦʩʠʪʩʷ ʢ 1 ʢʣʘʩʩʫ. ɼʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʢʦʥʪʨʦʣʷ (38,1%) ʧʦʣʫʯʠʣʠ ʥʘ ʚʘʨʠʘʥʪʘʭ 2 (38,%), 5 (39,0%), 7 (39,3%),  

8 (40,6%), 9 (40,2%) ʠ 10 (40,7%). ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʧʘʨʘʪʘʤʠ, ʧʦ-

ʣʫʯʝʥʥʳʤʠ ʤʝʪʦʜʦʤ ʚʟʨʳʚʥʦʛʦ ʘʚʪʦʛʠʜʨʦʣʠʟʘ (ɺɸɻ), ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ 

ʢʣʝʡʢʦʚʠʥʳ ʧʦʣʫʯʝʥ ʥʘ ʚʘʨʠʘʥʪʝ ʍʉ 22, 0,5% - 38,% ʠ ɺʊ 12, 0,3% - 39,0%. 

ʉʪʝʢʣʦʚʠʜʥʦʩʪʴ ʟʝʨʥʘ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ 

ʫʨʦʚʥʝ 66-78%, ʵʪʦ ʧʦʟʚʦʣʷʝʪ, ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ, ʦʪʥʝʩʪʠ ʟʝʨʥʦ ʢ 1 ʢʣʘʩʩʫ. ʅʘ 

ʚʘʨʠʘʥʪʝ 5 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɺʊ 12, 0,3% ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ ʟʝʨʥʘ ʩʦ-

ʩʪʘʚʠʣʘ 78,0% ʵʪʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʷ (71,0%).  

ɺʝʣʠʯʠʥʘ ʥʘʪʫʨʳ ʟʝʨʥʘ ï ʵʪʦ ʢʦʩʚʝʥʥʳʡ ʧʨʠʟʥʘʢ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʚʳ-

ʭʦʜ ʤʫʢʠ. ʏʝʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʴ ʥʘʪʫʨʳ ʟʝʨʥʘ, ʪʝʤ ʙʦʣʴʰʝ ʚ ʥʸʤ ʤʫʯʥʠʩʪʦʛʦ 

ʚʝʱʝʩʪʚʘ. ɺ ʥʘʰʝʤ ʦʧʳʪʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʪʫʨʘ ʟʝʨʥʘ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ 2 ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʧʘʨʘʪʦʤ ʍʉ 22,0,5% - 735 ʛ. ʅʘ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʪʤʝʯʝʥʦ 

ʧʦʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʥʘʪʫʨʳ ʟʝʨʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ.  

ʄʘʩʩʘ 1000 ʟʸʨʝʥ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟ-

ʮʘ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ, 

ʝʛʦ ʧʣʦʪʥʦʩʪʠ. ʂʨʫʧʥʦʝ ʠ ʧʦʣʥʦʚʝʩʥʦʝ ʟʝʨʥʦ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʦʩʝʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʟʝʨʥʘ 

ʠ ʝʛʦ ʤʫʢʦʤʦʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʩʩʘ 1000 ʟʸʨʝʥ ʚ ʩʨʝʜ-

ʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 31,70 (ʚʘʨʠʘʥʪ 10, ʈʠʟʦʧʣʘʥ) ʜʦ 

37,24 ʛ. (ʚʘʨʠʘʥʪ 2, ʍʉ 22,0,5%). ɼʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʤʘʩʩʳ 1000 ʟʸʨʝʥ ʥʘ 

ʢʦʥʪʨʦʣʝ ʧʦʣʫʯʠʣʠ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʧʘʨʘʪʦʤ ʍʉ 22, 0,5% -  

37,22 ʛ, ʇʆ 3, 0,3% - 36,89 ʛ, ʈʠʟʦʧʣʘʥʦʤ ï 31,70 ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʨʘʟʣʠʯʥʫʶ ʦʪʟʳʚʯʠ-

ʚʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʨʥʘ. ɹʦʣʴʰʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨ-

ʥʘ ʦʪʤʝʯʝʥ ʥʘ ʚʘʨʠʘʥʪʝ 2 (ʍʉ 22, 0,5%).  
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ʢʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʦʝ ʥʘʢʦʧʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʙʦʣʝʚʘ-

ʥʠʡ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʨʘʞʝʥʠʷ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ ʚʠʨʫʩʥʳʤʠ ʠ 

ʛʨʠʙʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʝʥʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪ.ʜ. [1,2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʢʘʨʪʦʬʝʣʝʤ, ʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʝʞʝʛʦʜʥʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 25,0 ʪʳʩ.ʛʘ. ʂʘʨʪʦʬʝʣʴ ʚ ʦʩʥʦʚʥʦʤ ʚʳʨʘʱʠʚʘʝʪʩʷ ʥʘ ʙʦʛʨʝ. 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 8,0 ʜʦ 18,0 ʪ/ʛʘ. ʅʝʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʆʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ.  

ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʥʝʦʙʭʦʜʠʤʳ ʘʜʘʧʪʠʨʦ-

ʚʘʥʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ ʠ ʦʟʜʦʨʦʚʣʝʥʥʳʡ ʧʦ-

ʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ [1,2,3].  

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʪʨʘʙʦʪʢʘ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʙʝʟʚʠʨʫʩʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʪʦʬʝʣʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʌʀʎ ʢʘʨ-

ʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘ (ʈʌ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʟʜʦʨʦʚʣʝʥʥʳʝ ʤʠʢʨʦʨʘʩʪʝʥʠʷ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɼʘʥ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʣʘʤʠʥʘʨ ʙʦʢʩʘʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʅɸʆ ɺʦ-

ʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉʘʨʩʝʥʘ ɸʤʘʥʞʦʣʦʚʘ ʙʳʣ ʨʘʟʯʝʨʝʥ-

ʢʦʚʘʥ.  

ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʩʘʜʢʠ ʯʝʨʝʥʢʦʚ ʚ ʧʨʦʙʠʨʢʠ ʥʘ ʞʠʜʢʫʶ ʧʠʪʘ-

ʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʩʪʠʢ ʠʟ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘ-

ʛʠ. ɼʣʷ ʙʦʣʴʰʝʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʯʝʨʝʥʢʦʚ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʙʳʣʠ ʜʦʙʘʚʣʝ-

ʥʳ ʚʠʪʘʤʠʥʳ ʠ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ. 

ɺʳʩʘʞʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ ʢʫʣʴʪʠʚʘʮʠʦʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʪʝʥʠʡ ʫʩʣʦʚʠʷ: 20-23 ᴈ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ 70-80%, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʦʪʦʧʝʨʠʦʜʘ ï 16 ʯʘ-

ʩʦʚ, ʩʠʣʘ ʦʩʚʝʱʝʥʠʷ ï 3-4 ʪʳʩ. ʣʶʢʩ (ʨʠʩ.1). 
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ʈʠʩʫʥʦʢ 1 ï ʄʠʢʨʦʨʘʩʪʝʥʠʝ in vitro ʚ ʢʫʣʴʪʠʚʘʮʠʦʥʥʦʤ ʧʦʤʝʱʝʥʠʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʯʝʪʳʨʸʭ ʪʫʨʦʚ ʯʝʨʝʥʢʦʚʘʥʠʷ ʚʳʨʘʱʠʚʘʥʠʝ ʤʠʢ-

ʨʦʨʘʩʪʝʥʠʡ ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ ʚ ʣʝʪʥʝʡ ʪʝʧʣʠʮʝ. 

ɺ 2018 ʛʦʜʫ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʠʪʦʤʥʠʢʝ ʢʣʦʥʦʚ ʧʝʨʚʦʛʦ ʛʦʜʘ 

ʙʳʣʠ ʢʣʦʥʳ 10 ʩʦʨʪʦʚ: ɼʘʨʝʥʢʘ, ɼʞʫʚʝʣ, ʈʝʜ ʃʝʜʠ, ʈʝʜ ʉʢʘʨʣʝʪ, ʈʦʢʦ, ʂʦʣʦʤ-

ʙʦ, ɼʞʝʣʣʠ, ʈʦʜʨʠʛʦ, ʉʘʥʪʝ, ɻʘʣʘ. 

ɺʳʩʘʜʢʘ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʚ ʛʨʫʥʪ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ ï 

ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ. ʇʦʩʘʜʢʘ ï ʨʫʯʥʘʷ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ 75 ʭ 25 ʩʤ, ʛʣʫʙʠʥʘ ʧʦ-

ʩʘʜʢʠ 5-6 ʩʤ. ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ, ʧʨʠ ʟʘʛʣʫʙʣʝʥʠʠ ʨʘʩʪʝʥʠʡ ʚ 

ʧʦʯʚʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʪʘʚʣʷʣʠ 3-4 ʣʠʩʪʦʯʢʘ. ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ 

ʘʜʘʧʪʘʮʠʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʦʰʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʚ 

ʪʝʯʝʥʠʝ 5-6 ʩʫʪʦʢ ʠ ʩʦʩʪʘʚʠʣʘ 85-95%.  

ɺ ʪʝʯʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʫʭʦʜ ʠ ʥʘʙʣʶʜʝʥʠʷ. ɿʘ-

ʙʦʣʝʚʰʠʝ ʨʘʩʪʝʥʠʷ ʫʜʘʣʷʣʠ ʩ ʧʦʩʘʜʦʢ ʧʦʣʥʦʩʪʴʶ. ɺ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ʧʨʦʚʝʣʠ 

ʩʨʝʟʢʫ ʙʦʪʚʳ ʠ ʯʝʨʝʟ 10 ʩʫʪʦʢ, ʧʦʩʣʝ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ, ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʩʝʥ-

ʪʷʙʨʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʫʙʦʨʢʘ ʫʨʦʞʘʷ. ʉʨʝʟʢʫ ʙʦʪʚʳ ʠ ʫʙʦʨʢʫ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯ-

ʥʫʶ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʫʙʦʨʢʠ ʧʨʦʚʦʜʠʣʠ ʦʪʙʦʨ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʟʜʦʨʦ-

ʚʳʭ ʢʣʦʥʦʚ (ʨʠʩ.2). ɿʜʦʨʦʚʳʝ ʢʣʦʥʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʭʨʘʥʝʥʠʝ. ɺ ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ, ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʧʨʦʚʝʜʸʥ ʦʩʤʦʪʨ ʢʣʦʥʦʚ ʠ ʦʪʙʦʨ ʟʜʦʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʪʦʙʨʘʥʥʳʡ ʟʜʦʨʦʚʳʡ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʚʳʩʘʞʠʚʘʣʠ ʚ ʧʠʪʦʤʥʠʢ ʚʪʦʨʦʛʦ ʛʦ-

ʜʘ, ʚ ʢʦʪʦʨʦʤ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʥʝʛʘʪʠʚʥʳʡ ʦʪʙʦʨ. ʇʨʠ ʫʙʦʨʢʝ 

ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʢʘʞʜʦʛʦ ʟʜʦʨʦʚʦʛʦ ʢʣʦʥʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
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ʈʠʩʫʥʦʢ 2 ï ʋʙʦʨʢʘ ʧʠʪʦʤʥʠʢʘ ʢʣʦʥʦʚ 1 ʛʦʜʘ 

 

 

 

 

 

ʊʘʙʣʠʮʘ ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʚ ʧʠʪʦʤʥʠʢʝ ʢʣʦ-

ʥʦʚ ʧʝʨʚʦʛʦ ʛʦʜʘ ʚ 2018 ʛ. 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 

ʩʦʨʪʘ 

ʇʨʦʠʩʭʦʞ-

ʜʝʥʠʝ 

ʇʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ, 

ʢʛ/ʢʫʩʪ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ, 

ʪ/ʛʘ 

ʂʦʣʠʯʝ-

ʩʪʚʦ 

ʢʣʫʙʥʝʡ 

ʥʘ ʢʫʩʪ, 

ʰʪʫʢ 

ɺ ʪʦʤ ʯʠʩʣʝ 

ɸʙʩʦʣʶʪʥʳʡ 

ʚʝʩ ʢʣʫʙʥʝʡ, 

ʢʛ/ʢʫʩʪ 

ʢʨʫʧ-

ʥʳʝ 

ʩʨʝʜ-

ʥʠʝ 

ʢʨʫʧ-

ʥʳʝ 

ʩʨʝʜ-

ʥʠʝ 

ɼʘʨʝʥʢʘ ʈʦʩʩʠʷ 1,139 26,5 8,9 5,7 3,2 0,155 0,070 

ʉʘʥʪʝ ɻʦʣʣʘʥʜ. 1,183 20,0 13,0 3,6 9,4 0,112 0,074 

ʈʝʜ ʉʢʘʨ-

ʣʝʪ 
ɻʦʣʣʘʥʜ 1,102 17,0 8,0 5,0 3,0 0,105 0,060 

ʈʦʢʦ ɻʦʣʣʘʥʜ 0,983 15,0 4,0 2,0 2,0 0,095 0,045 

ʂʦʣʦʤʙʦ ɻʦʣʣʘʥʜ 1,434 34,5 9,1 4,8 4,3 0,226 0,063 

ʈʝʜ ʃʝʜʠ ɻʝʨʤʘʥʠʷ  1,081 34,8 10,1 5,7 4,4 0,134 0,058 

ɼʞʫʚʝʣ ɻʝʨʤʘʥʠʷ  1,426 31,0 11,9 8,2 3,7 0,143 0,053 

ɼʞʝʣʣʠ ɻʝʨʤʘʥʠʷ  0,645 16,5 6,6 0,9 5,7 0,065 0,065 

ʈʦʜʨʠʛʦ ɻʝʨʤʘʥʠʷ  0,445 9,0 6,6 1,8 4,8 0,062 0,063 

ɻʘʣʘ ɻʝʨʤʘʥʠʷ  0,398 6,0 4,0 3,0 1,0 0,068 0,044 

 

ʅʘʙʣʶʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʢʘʟʘʣʠ ʤʠʥʠʤʘʣʴʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʠʤʠ ʬʝʥʦʬʘʟ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʣʦʥʦʚ ʨʘʟ-

ʣʠʯʘʣʘʩʴ ʦʪ 0,398 ʢʛ/ʢʫʩʪ (ʩʦʨʪ ɻʘʣʘ) ʜʦ 1,434 ʢʛ/ʢʫʩʪ (ʩʦʨʪ ʂʦʣʦʤʙʦ). ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʦʣʫʯʝʥʘ ʠ ʨʘʟʣʠʯʥʘʷ ʧʦ ʚʝʣʠʯʠʥʝ ʫʨʦʞʘʡʥʦʩʪʴ. ʇʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ: ʈʝʜ ʃʝʜʠ ï 34,8 ʪ/ʛʘ, ʂʦʣʦʤʙʦ ï 34,5 ʪ/ʛʘ, ɼʞʫʚʝʣ-31,0 ʪ/ʛʘ, 

ɼʘʨʝʥʢʘ ï 26,5 ʪ/ʛʘ. ɿʘʙʦʣʝʚʘʥʠʷ ʚ ʧʠʪʦʤʥʠʢʝ ʚʪʦʨʦʛʦ ʛʦʜʘ ʨʘʟʤʥʦʞʝʥʠʷ ʥʝ ʦʪ-

ʤʝʯʝʥʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʟʜʦʨʦʚʣʝʥʥʳʭ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʠ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʤʝʪʦʜʦʤ ʯʝʨʝʥʢʦʚʘʥʠʷ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʥʝʛʘʪʠʚʥʦʛʦ 
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ʦʪʙʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʠ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʦʣʫʯʝʥʠʝ 

ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʪʦʬʝʣʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʦʨʪʘ ʥʝʤʝʮʢʦʡ 

ʩʝʣʝʢʮʠʠ - ʈʝʜ ʃʝʜʠ (34,8 ʪ/ʛʘ) ʠ ɼʞʫʚʝʣ (31,0 ʪ/ʛʘ); ʩʦʨʪ ʛʦʣʣʘʥʜʩʢʦʡ ʩʝʣʝʢʮʠʠ 

ï ʂʦʣʦʤʙʦ (34,5 ʪ/ʛʘ); ʩʦʨʪ ɼʘʨʸʥʢʘ (26,5 ʪ/ʛʘ) ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ ʢʘʢ ʥʘʠʙʦ-

ʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʜʣʷ ʫʩʣʦʚʠʡ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 
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ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʙʦʣʝʝ 80% ʟʘ-

ʥʠʤʘʝʪ ʩʦʣʦʤʘ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ɹʠʦʫʪʠʣʠʟʘʮʠʷ ʪʘʢʠʭ ʦʪʭʦʜʦʚ 

ʚʦʟʤʦʞʥʘ ʟʘ ʩʯʝʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʮʝʣʣʶʣʦʟʦʣʠʪʠʯʝ-

ʩʢʠʭ ʠ ʣʠʛʥʠʥ-ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʃʠʥʝʡʢʘ ʪʘʢʠʭ ʧʨʝʧʘʨʘ-

ʪʦʚ, ʢʘʢ ɹʘʡʢʘʣ-ʄ, ʕʢʩʪʨʘʩʦʣ, ʊʨʠʭʦʜʝʨʤʠʥ, ʄʠʢʦʙʘʢʪ, ʉʪʝʨʥʠʬʘʛ, ɹʠʦʢʦʤʧʘ-

ʟʠʪ ʠ ʜʨ. ʠʟʫʯʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʈʌ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʫʩʢʦ-

ʨʷʶʪ ʨʘʟʣʦʞʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʧʦʚʳʰʘʶʪ ʧʨʦʮʝʩʩʳ ʛʫʤʠʬʠʢʘʮʠʠ ʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʩʥʠʞʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʬʠʪʦʪʦʢʩʠʯʥʳʭ ʛʨʠʙʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʭɹʦʟʢʫʣʴʪʫʨ [1, 2, 3, 4]. 

ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʦʩʪʘʶʱʠʭʩʷ ʧʦʩʣʝ ʟʝʨ-

ʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʫʩʢʦʨʝʥʥʦ ʨʘʟʣʦʞʠʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. ʇʦʷʚʣʝʥʠʝ ʥʘ ʨʳʥʢʝ ʥʦʚʳʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ï ʜʝʩʪʨʫʢʪʦʨʦʚ ʦʨʛʘʥʠʢʠ ʜʠʢʪʫʝʪ ʠʟʫʯʝʥʠʝ ʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩ 

ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ï ʜʝʩʪʨʫʢʪʦʨʘ ʦʨʛʘʥʠʢʠ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ ʠ ʦʮʝʥʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ ʧʦʩʣʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ. 

ʄʝʪʦʜʠʢʘ ʠ ʦʙʲʝʢʪʳ ʠʟʫʯʝʥʠʷ. ʇʦʣʝʚʦʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʯʚʘʭ ɸʆ 

çʋʯʝʙʥʦ-ʦʧʳʪʥʦʝ ʭʦʟʷʡʩʪʚʦ çʇʨʠʛʦʨʦʜʥʦʝè. ʊʝʨʨʠʪʦʨʠʷ ʭʦʟʷʡʩʪʚʘ, ʩʦʛʣʘʩʥʦ 

ʧʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʠ 

ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦ-

ʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʤʘʣʦʛʫʤʫʩʥʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫ-

ʤʫʩʘ 3,79%. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. ɼʝʩʪʨʫʢʪʦʨ ʚʥʦʩʠʣʠ 24 ʩʝʥʪʷʙʨʷ 

2022 ʛʦʜʘ, ʛʦʨʦʭ ʚʳʩʝʷʣʠ ʚ ʤʘʝ 2023 ʛʦʜʘ. ʉʦʨʪ ʗʤʘʣʴʩʢʠʡ 305, ʥʦʨʤʘ ʚʳʩʝʚʘ 

300 ʢʛ/ʛʘ. ɼʝʩʪʨʫʢʪʦʨ ʚʥʦʩʠʣʠ ʩʘʤʦʭʦʜʥʳʤ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ ɹʘʨʩ, ʥʦʨʤʘ 1 ʣ/ʛʘ, 

ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ 200 ʣ/ʛʘ. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʩʨʘʟʫ ʙʣrʘ ʧʨʦʠʟʚʝʜʝʥʘ 

ʟʘʜʝʣʢʘ ʦʩʪʘʪʢʦʚ ʚ ʧʦʯʚʫ ɹɼʄ-6. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 10 ʛʘ. ɺ ʩʭʝʤʫ ʦʧʳʪʘ ʚʭʦʜʠ-

ʣʦ: 1) ʢʦʥʪʨʦʣʴ ï ʙʝʟ ʚʥʝʩʝʥʠʷ ʧʨʝʧʘʨʘʪʘ; 2) ʧʨʝʧʘʨʘʪ ï ʩʧʦʨʦʚʘʷ ʬʦʨʤʘ;  

3) ʧʨʝʧʘʨʘʪ ï ʞʠʚʘʷ ʬʦʨʤʘ. 
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ɺ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ ʚʭʦʜʷʪ ʩʧʦʨʳ ʠʣʠ ʞʠʚʳʝ ʢʣʝʪʢʠ Bacillus subtilis, 

Trichoderma viride, Trichoderma lignorum, ʘ ʪʘʢʞʝ ʤʝʪʘʙʦʣʠʪʳ (ʬʝʨʤʝʥʪʳ, ʬʠʪʦ-

ʛʦʨʤʦʥʳ, ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ), ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʠ ʫʩʢʦʨʠʪʝʣʴ ʨʦ-

ʩʪʘ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʛʦʨʦʭʘ 

27.07.23. ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦʩʝʚʦʤ ʧʦʯʚʝʥʥʳʭ ʩʫʩ-

ʧʝʥʟʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʛʣʫʙʠʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʅʘ ʩʨʝʜʝ ʄʇɸ ï ʤʷʩʦʧʝʧ-

ʪʦʥʥʳʡ ʘʛʘʨ ʦʧʨʝʜʝʣʷʣʠ ʩʘʧʨʦʬʠʪʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʥʘ ʩʨʝʜʝ ʂɸɸ ï ʢʨʘʭ-

ʤʘʣʦʘʤʤʠʘʯʥʳʡ ʘʛʘʨ ï ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʠʩʧʦʣʟɹʫʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ 

ʘʟʦʪʘ. ʅʘ ʩʨʝʜʝ ʏʘʧʝʢʘ ï ʛʨʠʙʳ ʠ ʥʘ ʩʨʝʜʝ ʕʰʙʠ ï ʘʟʦʪʦʙʘʢʪʝʨ. ʇʨʠ ʵʪʦʤ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʦʙɦ ʝʧʨʠʥʷʪʳʝ ʚ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʤʝʪʦʜʳ [5]. ʉʪʨʫʢʪʫʨʫ 

ʫʨʦʞʘʷ ʛʦʨʦʭʘ ʦʮʝʥʠʚʘʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɻʉʀ [6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʭʘʨʘʢʪʝ-

ʨʠʟʦʚʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʥʘ 2-4 
ʦ
ʉ ʚʳʰʝ ʥʦʨʤʳ, ʦʩʘʜʢʦʚ ʚʳ-

ʧʘʣʦ ʥʘ 144% ʙʦʣʴʰʝ, ʯʝʤ ʧʦ ʥʦʨʤʝ, ʯʘʩʪʴ ʠʭ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʨʪʝ, ʚʳʧʘʣʦ ʚ ʚʠʜʝ 

ʜʦʞʜʷ. ʅʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨ 2023 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʢʘʢ ʦʩʪʨʦʟʘʩʫʰ-

ʣʠʚʦʝ. ɿʘ ʤʘʡ ʤʝʩʷʮ ʠ ʧʦ 20 ʠʶʥʷ ʚʳʧʘʣʦ 87 ʤʤ ʦʩʘʜʢʦʚ ʧʨʠ ʥʦʨʤʝ 126 ʤʤ. ɺ 

ʠʶʣʝ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʩʘʜʢʦʚ ʚʳʧʘʣʘ ʚ 3-ʝʡ ʜʝʢʘʜʝ ï 45 ʠʟ 75 ʤʤ. ɺ ʘʚʛʫʩʪʝ ʚʦ 

2-ʦʡ ʜʝʢʘʜʝ ï 56 ʠʟ 79 ʤʤ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳh ʘʣʘ ʥʦʨʤʫ ʥʘ  

0,8-1,5 
ʦ
ʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʝʩʪʨʫʢʪʦʨʘ ʫʚʝʣʠʯʠʚʘʣʦ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʩʘʧʨʦʬʠʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʩ 13,26 ʜʦ 16,30 ʤʣʥ. ʂʆɽ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʘʢ-

ʪʠʚʥʦ ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʙʘʢʪʝʨʠʡ ʨʘʟʚʠʚʘʣʘʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʦʨʦʡ ʬʦʨʤʳ 

ʧʨʝʧʘʨʘʪʘ (ʪʘʙʣʠʮʘ 1). ɸ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʙʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʝ 

ʬʦʨʤʳ ʘʟʦʪʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʞʠʚʦʡ 

ʬʦʨʤʝ. ʅʘ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 2,0 ʨʘ-

ʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 2 ʤʣʥ. ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʩʧʦʨʦʚʦʡ ʬʦʨʤʳ ʧʨʝʧʘʨʘʪʘ. ʕʪʦ ʫʚʝʣʠʯʠʣʦ ʢʦʵʬʬʠʮʠʝʥʪ ʤʠʥʝʨʘʣʠ-

ʟʘʮʠʠ ʩ 0,77 ʥʘ ʢʦʥʪʨʦʣʝ ʜʦ 1,31, ʘ ʟʘʩʝʣʝʥʠʝ ʘʟʦʪʦʙʘʢʪʝʨʘ ʩ 56,7 ʜʦ 90,0%. 



˜ˠ˟˕ ˜˛ˏ˨˥˒˚˕ˬ ˜˝˛ˑˠ˗˟˕ˏ˚˛˞˟˕ ˞˒˘˩˞˗˛ˢ˛˔ˬ˖˞˟ˏ˒˚˚˨ˢ ˗ˠ˘˩˟ˠ˝ 
 

 126 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʙʠʦʛʝʥʥʦʩʪʴ) ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʩʧʦʨʦʚʦʡ ʠ ʞʠʚʦʡ ʬʦʨʤʳ ʧʨʝʧʘʨʘʪʘ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, 

ʥʦ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 11,70 - 12,44 ʤʣʥ. ʂʆɽ. ʏʠʩʣʝʥʥʦʩʪʴ ʛʨʠʙʦʚ ʚʘʨʠɹ-

ʨʦʚʘʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʞʠʚʦʡ ʬʦʨʤʳ ʧʨʝʧʘʨʘ-

ʪʘ ʦʥʘ ʚʩʝ ʞʝ ʩʥʠʞʘʣʘʩʴ, ʯʪʦ ʥʦʩʠʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʝʥʠʷ ʬʠʪʦ-

ʪʦʢʩʠʯʥʦʩʪʠ.  

ʊʘʙʣʠʮʘ 1 ï ʆʙʱʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʧʦʜ 

ʛʦʨʦʭʦʤ, 2023 ʛ. 

ɺʘʨʠʘʥʪ 

ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʂʆɽ
*
10

6
/ʛ ʘʙʩ. ʩʫ-

ʭʦʡ ʧʦʯʚ r

ʏʠʩʣʝʥʥʦʩʪʴ 

ʛʨʠʙʦʚ, ʂʆɽ 

* 10
3
/ʛ ʘʙʩ. 

ʩʫʭʦʡ ʧʦʯʚ r

ɹʠʦʛʝʥʥʦʩʪʴ, 

ʂʆɽ* 10
6
 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʂɸɸ/ʄʇɸ 

ʇʣʦʪʥʦʩʪʴ ʘʟʦ-

ʪʦʙʘʢʪʝʨʘ,% 

ʄʇɸ ʂɸɸ 

ʂʦʥʪʨʦʣʴ 13,26 10,23 7,95 23,491 0,77 56,7 

ʉʧʦʨʦʚʘʷ 

ʬʦʨʤʘ 
16,30 18,89 8,52 35,191 1,16 53,3 

ɾʠʚʘʷ ʬʦʨ-

ʤʘ 
15,56 20,37 5,19 35,931 1,31 90,0 

ʅʉʈ05 8,73 6,66 6,16 14,23 - - 

ʇʨʠʤʝʯʘʥʠʝ*: ʂʆɽ ï ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʝ ʝʜʠʥʠʮʳ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʟʤʝʥʝʥʠʶ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʚ ʧʦʯʚʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ (ʪʘʙʣʠʮʘ 2). ʊʘʢ ʩʧʦʨʦʚʘʷ ʬʦʨʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣʘ ʚʣʘʞʥʦʩʪʴ ʚ ʩʣʦʝ 0-20 ʩʤ. ʆʙʤʝʥʥʘʷ ʢʠʩʣʦʩʪʴ ʨʅʩʦʣ ʥʝʩʢʦʣʴʢʦ 

ʩʜʚʠʥʫʣʘʩʴ ʚ ʥʝʡʪʨʘʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʦʨʦʚʦʡ, ʪʘʢ ʠ ʞʠ-

ʚʦʡ ʬʦʨʤʳ ï ʥʘ 0,2-0,4 ʝʜʠʥʠʮ ʨʅ. ʊʘʢʞʝ ʩʜʚʠʛʘʝʪʩʷ ʙʣʠʞʝ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝ-

ʜʝ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʡ ʠ ʘʤʤʦʥʠʡʥʦʡ 

ʬʦʨʤʳ ʘʟʦʪʘ ʚ ʩʣʦʝ 0-20 ʩʤ ʩʥʠʞʘʝʪʩʷ ʥʘ 0,44-2,84 ʤʛ/ʢʛ ʧʦ ʥʠʪʨʘʪʘʤ ʠ  

5,0-5,4 ʤʛ/ʢʛ ʧʦ ʘʤʤʦʥʠʶ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʩʥʠʞʝʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʞʠʚʦʡ ʬʦʨʤʳ ʙʘʢʪʝʨʠʡ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʘʢʪʠʚʥʳʤ ʚʳʥʦʩʦʤ ʵʣʝʤʝʥʪʦʚ ʩ 

ʫʨʦʞʘʝʤ, ʭʦʪʷ ʛʦʨʦʭ ʤʦʞʝʪ ʠ ʩʘʤ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʝʙʷ ʜʦʩʪʫʧʥʳʤ ʘʟʦʪʦʤ. ʉʥʠ-

ʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʠ ʢ ʩʥʠʞʝʥʠʶ ʩʫʤʤʳ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤ 

ʘʟʦʪʘ. ʆʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʠʭ ʫʚʝʣʠʯʝʥʠʝ ʚ ʩʣʦʝ 20-40 ʩʤ ʧʨʠ ʚʥʝʩʝʥʠʠ ʞʠ-

ʚʦʡ ʬʦʨʤʳ. ʕʪʦ, ʢʦʥʝʯʥʦ ʞʝ ʩʚʷʟʘʥʦ ʩ ʤʠʛʨʘʮʠʝʡ ʥʠʪʨʘʪʦʚ. ʉʥʠʞʘʝʪʩʷ ʠ ʢʦʣʠ-

ʯʝʩʪʚʦ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ, ʬʦʩʬʦʨʘ ʥʘ 
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41-45 ʤʛ/ʢʛ, ʘ ʢʘʣʠʷ ʥʘ 21-27 ʤʛ/ʢʛ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʡ ʩʝʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʥʘ 0,3-1,6 ʤʛ/ʢʛ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʥʘ 0,4-0,5%, ʯʪʦ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʦʙʠʣʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʘʙʣʠʮʘ 2 ï ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʢʫʣʴʪʫʨʘ ʛʦʨʦʭ 

ɺʘʨʠʘʥʪʳ 
ɻʣʫʙʠʥʘ, 

ʩʤ 
W,% ʨʅʩ ʨʅʚ 

ʇʦʜʚʠʞʥʳʝ ʬʦʨʤʳ, ʤʛ/ʢʛ ʥʘ ʩʫʭ. ʚʝɦ ʝʩʪʚʦ 

ɻʫʤʫʩ,% N-

NO3 

N-

NH4 

Ɇ N-

NO3+N-NH4 
P2O5 K2O S 

ʂʦʥʪʨʦʣʴ 
0-20 9,0 5,4 6,4 4,00 11,1 15,10 175 121 4,3 4,5 

20-40 8,9 5,5 6,5 2,91 6,1 9,01 155 95 4,1 3,8 

ʊʨʠʭʦʜʝʨʤʘ 

ʩʧʦʨʦʚʘʷ 

0-20 10,4 5,8 6,6 3,56 6,1 9,66 134 100 4,6 4,1 

20-40 9,4 5,7 6,5 3,52 8,2 11,72 134 79 4,3 3,9 

ʊʨʠʭʦʜʝʨʤʘ 

ʞʠʚʘʷ 

0-20 9,0 5,8 6,4 1,16 5,7 6,86 130 94 5,9 4,0 

20-40 9,0 5,8 6,6 7,59 6,8 14,39 148 100 8,1 3,9 

 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʤʝʪʨʠʠ ʠ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʛʦʨʦʭʘ, ʚʳʨʘʱʝʥʥʦ-

ʛʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʜʝʩʪʨʫʢʪʦʨʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ 

ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʳ ʧʨʝʧʘʨʘʪʘ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʞʠʚʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

(ʪʘʙʣʠʮʘ 3). ʅʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʫʚʝʣʠʯʠʣʘʩʴ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʘ 40%. ʅʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʘʩʴ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʣʘʩʴ 

ʚʳʩʦʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʝʛʦ ʙʦʙʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʙʦʨʢʠ ʢʫʣʴ-

ʪʫʨʳ.  

ʊʘʙʣʠʮʘ 3 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʦʭʘ ʠ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, 

2023 ʛ. 

ɺʘʨʠʘʥʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʝʥʠʡ ʚ 

ʩʥʦʧʝ, ʰʪ. 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 

ɺʳʩʦʪʘ ʧʨʠ-

ʢʨʝʧʣʝʥʠʷ 

ʥʠʞʥʝʛʦ ʙʦ-

ʙʘ, ʩʤ. 

ʂʦʣʠʯʝʩʪʚʦ, ʰʪ. 
ʄʘʩʩʘ 

ʩʝʤʷʥ 1 

ʨʘʩʪ., ʛ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, 

ʛ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 
ʙʦʙʦʚ ʥʘ 

ʨʘʩʪʝʥʠʠ 

ʩʝʤʷʥ 

ʚ ʙʦ-

ʙʝ 

ʂʦʥʪʨʦʣʴ 15 67,4 42,8 5,6 4,66 5,69 208,0 3,43 

ʉʧʦʨʦʚʘʷ 16 73,6 48,8 6,0 4,83 6,39 212,0 4,73 

ɾʠʚʘʷ 21 66,8 48,6 7,6 4,71 6,91 220,8 5,53 

ʅʉʈ05 - - - - - - - 0,09 

 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 5,6 ʜʦ 7,6 ʰʪ. ʩ 

ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʡ ʬʦʨʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʝʧʘ-

ʨʘʪʝ, ʘ ʩʝʤʷʥ ʚ ʙʦʙʝ ʯʫʪʴ ʙʦʣʴʰʝ ʙʳʣʦ ʥʘ ʚʘʨʠʘʥʪʝ ʩʦ ʩʧʦʨʦʚʦʡ ʬʦʨʤʦʡ. ʄʘʩʩʘ 

ʩʝʤʷʥ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 5,69 ʜʦ 6,91 ʛ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ ʤʠʥʝʨʘ-

ʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʩʝʤʷʥ ʥʘ 0,7-1,22 ʛ. ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩ 208,0 ʛ 
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ʥʘ ʢʦʥʪʨʦʣʝ ʜʦ 212,0 ʛ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʧʦʨʦʚʦʡ ʬʦʨʤʳ, ʠ ʜʦ 220,8 ʛ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ï ʜʝʩʪʨʫʢʪʦʨʘ ʚ ʞʠʚʦʡ ʬʦʨʤʝ ʙʘʢʪʝʨʠʡ.  

ʋʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ-

ʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʛʦʨʦʭʘ ʥʘ 1,3-2,1 ʪ/ʛʘ ʠʣʠ ʥʘ 3,43-61,2%. (ʪʘʙʣ. 3). 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʦʨʦʭʘ ʠ ʝʛʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʢʘʟʘʣʘ ʞʠʚʘʷ ʬʦʨʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʦʩʪʘʚʝ ʧʨʝʧʘʨʘʪʘ. 

ɺʳʚʦʜʳ: 1) ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ï ʜʝʩʪʨʫʢʪʦʨʘ 

ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ ʩʦʣʦʤʳ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʛʜʝ ʙʘʢʪʝʨʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʞʠʚʦʡ ʬʦʨ-

ʤʝ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʯʝʨʥʦʟʝʤʥʦʡ ʧʦʯʚʳ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʚ 2,0 ʨʘʟʘ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʠ ʘʢʪʠʥʦʤʠʮʝʪ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʠ-

ʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʘʟʦʪʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʦʩʪʘʪʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʨʠʙʦʚ ʠ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʘʟʦʪʦʙʘʢʪʝʨʘ ʥʘ 33,3%. 

2) ʇʦʚʳʰʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨ, ʩʣʝʜʫʶʱʠʭ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦʩʣʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʜʝʩʪʨʫʢʪʦʨʘ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʩʢʣʘʜʳʚʘʶʱʠʭ ʫʨʦʞʘʡ. ʋʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ, ʚʳʨʘʱʝʥʥʦʛʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʜʝʩʪʨʫʢʪʦʨʘ ʚ ʩʧʦʨʦʚʦʡ ʬʦʨʤʝ, ʧʦʚʳʰʘʝʪʩʷ ʥʘ 1,30 ʪ/ʛʘ ʠʣʠ 37,9%, ʘ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʞʠʚʦʡ ʬʦʨʤʝ ʥʘ 2,10 ʪ/ʛʘ ʠʣʠ 61,2%. 
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ɺʚʝʜʝʥʠʝ. ɺ ʤʠʨʝ ʠ ʈʦʩʩʠʠ ʨʘʩʪʝʪ ʧʣʦʱʘʜʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʠ ʤʘʣʦʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʟʝʤʝʣʴ. ɺ ʤʠʨʝ ʠʟ-ʟʘ ʵʨʦʟʠʠ ʪʝʨʷʝʪʩʷ 24 ʤʠʣʣʠʘʨʜʘ ʪʦʥʥ ʧʣʦʜʦʨʦʜ-

ʥʳʭ ʧʦʯʚ, ʘ ʚ ʈʦʩʩʠʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʫʞʝ ʩʦ-

ʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 12,3% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ. 
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ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʦʙʲʝʤʳ ʦʩʘʜʢʦʚ 

ʩʪʦʯʥʳʭ ʚʦʜ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʆʉɺ) ʠ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʩ ʧʪʠʮʝ-

ʬʘʙʨʠʢ [1]. ɺ ʈʦʩʩʠʠ ʦʙʨʘʟʫʝʪʩʷ 17 ʤʣʥ. ʪ/ʛʦʜ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʠ 1 ʤʣʨʜ. ʤ
3
 

ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʟʚʦʣʠʪ ʦʩʪʘʥʦʚʠʪʴ ʜʝʛʨʘʜʘʮʠʶ ʧʦʯʚ ʠ 

ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [5, 6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ ʚʥʝʩʝ-

ʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 1) ʦʙʦʩʥʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ; 2) ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʚʥʝʩʝʥʠʷ ʦʩʘʜʢʘ 

ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ. 

ʋʩʣʦʚʠʷ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʟʝʤʣʷʭ ʂʨʝʩʪʴʷʥʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ "ɹʝʨʝʟʦʚʘʷ 

ʨʦʱʘ" ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʧʦʣʷ ï ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʤʘʣʦʤʦʱʥʳʡ ʩʨʝʜʥʝʛʫ-

ʤʫʩʥʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ. ʇʦʯʚʘ ʧʦʜʚʝʨʞʝʥʘ ʜʝʬʣʷʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʚ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 40 ʩʤ. ʇʦʯʚʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ (pH 6,1). ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʘʟʦ-

ʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʛʦʨʠʟʦʥʪʝ ʩʦʩʪʘʚʣʷʝʪ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 4,4, 

0,25, 0,4 ʠ 2,8%. 

ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʦʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʩʦ ʩʨʦʢʦʤ ʭʨʘʥʝʥʠʷ ʥʘ 

ʠʣʦʚʳʭ ʧʣʦʱʘʜʢʘʭ ʙʦʣʝʝ 5 ʣʝʪ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʟʷʪʳ ʩ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʢʘʥʘʣʠʟʘʮʠʠ ʛ. ɹʘʨʥʘʫʣʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʧʨʝʚʰʠʡ ʚ ʙʫʨʪʝ ʚ ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ 

ʩʤʝʰʘʥʥʳʡ ʧʪʠʯʠʡ ʧʦʤʝʪ ʦʪ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʢʫʨ ʥʝʩʫʰʝʢ ʩ ʢʣʝʪʦʯʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ɸʆ "ʇʪʠʮʝʬʘʙʨʠʢʘ "ʄʦʣʦʜʝʞʥʘʷ". 

ɺʣʘʞʥʦʩʪʴ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʧʨʝʚʳʰʘʝʪ ʚʣʘʞʥʦʩʪʴ ʆʉɺ ʥʘ 20,4%. ɺ ʆʉɺ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʪʠʯʴʠʤ ʧʦʤʝʪʦʤ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ N, P, K, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ 1,5, 0,2, 0,9%. ɺ ʧʪʠʯʴʝʤ ʧʦʤʝʪʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 

26,5% ʚʳʰʝ, ʯʝʤ ʚ ʆʉɺ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʘʜʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʧʪʠʯʴʝ-

ʛʦʧʦʤʝʪʘ 

ʇʦʢʘʟʘʪʝʣʴ 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ 

ʇʪʠʯʠʡ ʧʦʤʝʪ ʆʉɺ 

ʨʅ 8,9 5,7 

ɺʣʘʞʥʦʩʪʴ,% 38,6 18,2 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ,% 33,4 6,9 

ɸʟʦʪ ʦʙʱʠʡ,% 1,8 3,3 

ʌʦʩʬʦʨ ʦʙʱʠʡ,% 1,8 2 

ʂʘʣʠʡ ʦʙʱʠʡ,% 0,3 1,2 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ, ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʆʉɺ 

ʚʳʰʝ, ʯʝʤ ʚ ʧʪʠʯʴʝʤ ʧʦʤʝʪʝ, ʥʦ ʥʠ ʧʦ ʦʜʥʦʤʫ ʵʣʝʤʝʥʪʫ ʥʝʪ ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝ-

ʥʠʡ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (ʇɼʂ). ʇʦ ʩʘʥʠʪʘʨʥʦ-

ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʧʦʤʝʪ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʈʘʥʝʝ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ. ɺʘ-

ʨʠʘʥʪʳ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʩ ʚʥʝʩʝʥʠʝʤ ʧʦʤʝʪʘ 10 ʪ/ʛʘ, ʆʉɺ 15 ʪ/ʛʘ, ʆʉɺ  

45 ʪ/ʛʘ, ʩʤʝʩʠ ʧʦʤʝʪʘ 5 ʪ/ʛʘ ʠ ʆʉɺ 15 ʪ /ʛʘ, ʢʦʥʪʨʦʣʴ (ʙʝʟ ʚʥʝʩʝʥʠʷ ʧʪʠ-

ʯʴʝʛʦ ʧʦʤʝʪʘ ʠ ʆʉɺ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ Excel. ʇʦʣʝʚʦʡ ʦʧʳʪ 

ʙʳʣ ʟʘʣʦʞʝʥ ʠ ʧʨʦʚʝʜʝʥ ʧʦ ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ɹ. ɸ. ɼʦʩʧʝʭʦʚʘ [8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʂʣʠʤʘʪ ʂʘʣʤʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ- 17.7 ʉ, ʠʶʣʷ +19.6 ʉ. 

ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ- 350-400 ʤʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ. ɼʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚʘʨʠʘʥʪʦʚ. 
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ɿʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʥʦʨʤʦʡ 10 ʪ/ʛʘ, 

ʦʥʘ ʩʦʩʪʘʚʠʣʘ 84,2 ʪ/ʛʘ, ʘ ʤʠʥʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʢʦʥʪʨʦʣʝ ï 49,4 ʪ/ʛʘ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ ʠʟʤʝ-

ʥʷʣʘʩʴ ʦʪ 11,57% ʥʘ ʢʦʥʪʨʦʣʝ ʜʦ 13,87% ʩ ʚʥʝʩʝʥʠʝʤ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ. ʄʘʩʩʦ-

ʚʘʷ ʜʦʣʷ ʩʳʨʦʡ ʟʦʣʳ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 8,6% ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ 10 ʪ/ʛʘ ʜʦ 9,4% ʩ ʚʥʝʩʝʥʠʝʤ ʩʤʝʩʠ ʧʦʤʝʪʘ 5 ʪ/ʛʘ ʠ 

ʦʩʘʜʢʘ ʩʪʦʯʥʳʭ ʚʦʜ 15 ʪ /ʛʘ. 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ 

ʇʦʢʘʟʘʪʝʣʴ/ ʚʘʨʠʘʥʪ ʂʦʥʪʨʦʣʴ 
ʇʦʤʝʪ 

10 ʪ/ʛʘ 

ʆʉɺ 

15 ʪ/ʛʘ 

ʆʉɺ 

45 ʪ/ʛʘ 

ʉʤʝʩʴ ʧʦʤʝʪʘ 5 ʪ/ʛʘ 

ʠ ʆʉɺ 15 ʪ /ʛʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 49,4 84,2 62,4 79,6 73,9 

ʅʉʈ05 14,9 

ʊʦʯʥʦʩʪʴ ʦʧʳʪʘ,% 7,55 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʚʩʝʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ 

ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ ʩʦ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚʣʠ̫-

ʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʅʉʈ 14,9 ʪ/ʛʘ. ʊʦʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥ-

ʥʦʛʦ ʦʧʳʪʘ 7, 55%. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʝʜʴʢʠ ʤʘʩʣʠʯ-

ʥʦʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʧʦʤʝʪʘ 10 ʪ/ʛʘ (84,2 ʪ/ʛʘ) ʠ ʦʩʘʜʢʘ 

ʩʪʦʯʥʳʭ ʚʦʜ ʥʦʨʤʦʡ 45 ʪ/ʛʘ (79,6 ʪ/ʛʘ). ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʩr-

ʨʦʡ ʟʦʣʳ (%) ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ ʤʦ-

ʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʢʦʨʤ ʩʢʦʪʫ. 
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ɼʣʠʪʝʣʴʥʦʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝ-

ʥʝʥʠʶ ʠʭ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ. ɺʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ ʚʳ-

ʩʪʫʧʘʶʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʭ ʧʦʛʣʦʪʠʪʝʣʴʥʫʶ 

ʠ ʙʫʬʝʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʟʦʪʥʦ-

ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʝʤʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʢʫʣʴʪʫʨ ʠ ʧʨʝʜ-

ʰʝʩʪʚʝʥʥʠʢʦʚ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʚ 

ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʇʨʠʦʙʴʷ. 

ʈʘʙʦʪʫ ʚʳʧʦʣʥʷʣʠ ʚ 2019ī2023 ʛʛ. ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, ʟʘʣʦ-

ʞʝʥʥʦʤ ʚ 2000 ʛ. ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʧʘʨ (ʥʘ ʬʦʥʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï ʨʘʧʩ) ï 

ʧʰʝʥʠʮʘ ï ʦʚʝʩ ï ʧʰʝʥʠʮʘ ï ʛʦʨʦʭ ï ʧʰʝʥʠʮʘ ʠ ʚ ʙʝʩʩʤʝʥʥʳʭ ʧʦʩʝʚʘʭ ʧʰʝʥʠ-

ʮʳ. ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʧʦʣʘʛʘʣʘ ʠʟʫʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ:  

ʢʫʣʴʪʫʨʘ ʩʝʚʦʦʙʦʨʦʪʘ (ʬʘʢʪʦʨ ɸ) ï ʧʰʝʥʠʮʘ ʧʦ ʧʘʨʫ, ʦʚʝʩ, ʧʰʝʥʠʮʘ ʧʦ 

ʦʚʩʫ, ʛʦʨʦʭ, ʧʰʝʥʠʮʘ ʧʦ ʛʦʨʦʭʫ, ʧʰʝʥʠʮʘ ʧʨʠ ʙʝʩʩʤʝʥʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ; 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ (ʬʘʢʪʦʨ ɺ) ï ʙʝʟ ʦʙʨʘʙʦʪʢʠ (ɹʆ); ʤʝʣʢʘʷ ʥʘ 14é16 ʩʤ 

ʧʣʦʩʢʦʨʝʟʥʘʷ (ʄʇʈʆ); ʛʣʫʙʦʢʘʷ ʥʘ 25-27 ʩʤ ʧʣʦʩʢʦʨʝʟʥʘʷ (ɻʇʆ);  

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ (ʬʘʢʪʦʨ ʉ) ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ (0); ʦʩʥʦʚʥʦʝ ʚʥʝʩʝ-

ʥʠʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ (N40) ʠ ʧʨʠʧʦʩʝʚʥʦʝ ï ʘʤʤʦʬʦʩʘ (N5,8P25). 
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ʆʧʳʪ ʟʘʣʦʞʝʥ ʥʘ ʩʢʣʦʥʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʢʨʫʪʠʟʥʦʡ 1...2Ü. 

ʇʣʦʱʘʜʴ ʦʧʳʪʥʳʭ ʜʝʣʷʥʦʢ ʧʦʩʣʝʜʥʝʛʦ ʧʦʨʷʜʢʘ ï 116...255 ʤ
2
. ʇʦʚʪʦʨʥʦʩʪʴ  

3-ʢʨʘʪʥʘʷ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ 

ʤʘʣʦʛʫʤʫʩʥʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ 

ʩʣʦʝ ï 3,80%, ʦʙʱʝʛʦ ʘʟʦʪʘ ï 0,23%, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʧʦ ʏʠʨʠʢʦʚʫ 

ï 270 ʠ 180 ʤʛ/ʢʛ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʝʘʢʮʠʷ ʩʨʝʜʳ ï ʙʣʠʟʢʘʷ ʢ ʥʝʡʪʨʘʣʴ-

ʥʦʡ (pH ʩʦʣ. ï 6,15 ʝʜ.).  

ʅʘ ʬʦʥʝ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʩʝʥʴʶ ʠʣʠ ʚʝʩʥʦʡ ʜʦ ʧʦʩʝʚʘ ʧʨʠʤʝʥʷʣʠ 

ʛʝʨʙʠʮʠʜʳ ʩʧʣʦʰʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʩʝʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʝ-

ʷʣʢʦʡ ʩ ʜʠʩʢʦʚʳʤʠ ʩʦʰʥʠʢʘʤʠ Semeato TDNG 420. ʅʘ ʬʦʥʘʭ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʧʨʠʤʝʥʷʣʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʚʳʧʦʣʥʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ: ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʤʝʪʦʜʫ ʎʀʅɸʆ (ɻʆʉʊ 26483), ʛʠʜʨʦʣʠʪʠʯʝʩʢʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ï ʪʠʪʨʦ-

ʚʘʥʠʝʤ ʧʦ ʤʝʪʦʜʫ ʂʘʧʧʝʥʘ, ʩʫʤʤʫ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï ʧʦ ʂʘʧʧʝʥʫ-

ɻʠʣʴʢʦʚʠʮʫ (ɻʆʉʊ 27821-2020). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʣʠ ʜʠʩʧʝʨʩʠʦʥ-

ʥʦʤʫ ʘʥʘʣʠʟʫ. 

ʈʝʘʢʮʠʷ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦʯʚʳ (ʨʅKCl) ʚ ʩʣʦʝ 0-40 ʩʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ 

ʙʳʣʘ ʙʣʠʟʢʦʡ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʩʦʩʪʘʚʣʷʣʘ 5,96 ʝʜ. ʩ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʧʦ ʚʘʨʠʘʥ-

ʪʘʤ ʦʪ 5,69 ʜʦ 6,29 ʝʜ. (ʩʤ. ʪʘʙʣʠʮʫ). ʀʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʦʧʨʝʜʝ-

ʣʷʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʜʝʡʩʪʚʠʝʤ ʢʫʣʴʪʫʨʳ (26,8%), ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʪʦʛʦ 

ʬʘʢʪʦʨʘ ʩ ʧʨʠʝʤʦʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (23,6%) ʠ ʫʜʦʙʨʝʥʠʷʤʠ (22,1%). ɺ ʮʝʣʦʤ 

ʧʦ ʦʧʳʪʫ ʥʠ ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ ʥʝ ʦʢʘʟʳʚʘʣ ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙʤʝʥʥʫʶ 

ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. ʆʪʤʝʯʝʥʘ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʧʦʜʢʠʩʣʝʥʠʷ ʧʦʯʚʳ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʧ ʝhʥʠʮʫ ʧʦʩʣʝ ʧʘʨʘ, ʧʨʠ ʙʝʩʩʤʝʥʥʦʤ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʟʘʤʝʥʝ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʤʝʣʢʫʶ ʠʣʠ ʛʣʫ-

ʙʦʢʫʶ ʧʣʦʩʢʦʨʝʟʥʳʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʧʰʝʥʠʮʫ 

ʧʦʩʣʝ ʛʦʨʦʭʘ ʠ ʧʨʠ ʙʝʩʩʤʝʥʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ. 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʩʦʩʪʘʚ-

ʣʷʣʘ 29,7 ʤʛ-ʵʢʚ/100 ʛ ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʦʪ 27,3 ʜʦ 32,3 ʤʛ-ʵʢʚ/100 ʛ. ʀʟʤʝʥʝ-

ʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ 
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ʢʫʣʴʪʫʨʳ (ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ) ʩ ʚʢʣʘʜʦʤ 37,1%, ʫʜʦʙʨʝʥʠʡ (13,2%), ʘ ʪʘʢʞʝ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʬʘʢʪʦʨʦʚ (20,2%). ʉʘʤʘʷ ʥʠʟʢʘʷ ʚ ʦʧʳʪʝ ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ 

ʢʘʪʠʦʥʦʚ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-40 ʩʤ ʦʪʤʝʯʝʥʘ ʧʦʜ ʧʰʝʥʠʮʝʡ ʧʦʩʣʝ ʧʘʨʘ ï  

27,7-29,3 ʤʛ-ʵʢʚ/100 ʛ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʬʦʥʘʤ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʜʦʙʨʝʥʠʡ. ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʧʘʨʘ ʠ ʫʭʫʜʰʝʥʠʷ ʩʨʝʜʦʦʙʨʘ-

ʟʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʚ ʧʦʯʚʝ ʧʦʩʣʝ 

ʥʠʭ ʚʦʟʨʘʩʪʘʣʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ. ɽʩʣʠ ʧʦʜ ʦʚʩʦʤ 

(ʚʪʦʨʘʷ ʢʫʣʴʪʫʨʘ ʧʦʩʣʝ ʧʘʨʘ) ʠ ʧʦʜ ʧʰʝʥʠʮʝʡ ʧʦʩʣʝ ʛʦʨʦʭʘ ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-40 ʩʤ ʦʩʪʘʚʘʣʘʩʴ ʧʦʯʪʠ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʧʦʩʣʝ ʧʘʨʘ 

(28,8 ʠ 29,3 ʧʨʦʪʠʚ 28,7 ʤʛ-ʵʢʚ/100 ʛ), ʪʦ ʧʦʩʣʝ ʜʨʫʛʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʩʝ-

ʚʦʦʙʦʨʦʪʝ ʦʥʘ ʙʳʣʘ ʥʘ 1,6-1,7, ʘ ʧʨʠ ʙʝʩʩʤʝʥʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʰʝʥʠʮʳ ʥʘ  

2,1 ʤʛ-ʵʢʚ/100 ʛ ʚʳʰʝ, ʯʝʤ ʧʦʩʣʝ ʧʘʨʘ, ʧʨʠ ʅʉʈ05 ʜʣʷ ʵʪʦʛʦ ʬʘʢʪʦʨʘ 1,0 ʤʛ-ʵʢʚ. 

ɿʘʤʝʥʘ ʥʫʣʝʚʦʡ ʠʣʠ ʤʝʣʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʛʣʫʙʦʢʫʶ ʧʣʦʩʢʦʨʝʟʥʫʶ, ʢʘʢ ʠ ʩʠ-

ʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʦʜʠʣʠ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʩʫʤʤʳ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʥʘ 0,7 ʠ 1,0 ʤʛ-ʵʢʚ/100 ʛ ʧʨʠ ʅʉʈ05 ʜʣʷ 

ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,7 ʠ 0,6 ʤʛ-ʵʢʚ/100 ʛ. 

ɻʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-40 ʩʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ 

ʩʦʩʪʘʚʣʷʣʘ 3,30 ʤʛ-ʵʢʚ/100 ʛ ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʦʪ 2,35 ʜʦ 4,13 ʤʛ-ʵʢʚ/100 ʛ. ʀʟ-

ʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʡʩʪʚʠʝʤ 

ʧʨʝʜʝhʩʪʚʝʥʥʠʢʘ (19,0%), ʫʜʦʙʨʝʥʠʡ (15,9%), ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʪʠʭ 

(17,9%) ʚʩʝʭ ʬʘʢʪʦʨʦʚ (24,0%) ʚ ʦʧʳʪʝ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʚ ʦʧʳʪʝ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ 

ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʦʪʤʝʯʝʥʘ ʧʦʩʣʝ ʧʘʨʘ, ʘ ʪʘʢʞʝ ʧʦʜ ʚʪʦʨʦʡ (ʦʚʝʩ) ʠ ʪʨʝʪʴʝʡ 

(ʧʰʝʥʠʮʘ) ʢʫʣʴʪʫʨʘʤʠ ʧʦʩʣʝ ʧʘʨʘ ï 3,12-3,17 ʤʛ-ʵʢʚ/100 ʛ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦ-

ʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʬʦʥʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʜʦʙʨʝʥʠʡ. ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ 

ʦʪ ʧʘʨʘ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚʦʟʨʘʩʪʘʣʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʨʦʚʳʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ. ʊʘʢ, ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʧʦʣʷʭ ʩʝʚʦʦʙʦʨʦʪʘ ʧʦʜ ʛʦʨʦʭʦʤ ʠ 

ʧʦʜ ʧʰʝʥʠʮʝʡ ʧʦʩʣʝ ʛʦʨʦʭʘ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-40 ʩʤ 

ʩʦʩʪʘʚʣʷʣʘ 3,50-3,53 ʧʨʦʪʠʚ 3,17 ʤʛ-ʵʢʚ/100 ʛ ʧʦʩʣʝ ʧʘʨʘ, ʠʣʠ ʙʳʣʘ ʥʘ  

0,7-0,29 ʤʛ-ʵʢʚ ʚʳʰʝ. ɿʘʤʝʥʘ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʤʝʣʢʫ  ʁ ʠʣʠ ʛʣʫʙʦʢʫʶ 

ʧʣʦʩʢʦʨʝʟʥʫʶ ʧʨʠʚʦʜʠʣʠ ʢ ʟʘʤʝʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 0,19-
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0,20, ʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ï 0,30 ʤʛ-ʵʢʚ/100 

ʛ ʧʨʠ ʅʉʈ05 ʜʣʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,33 ʠ 0,27 ʤʛ-ʵʢʚ/100 ʛ. 

ʊʘʙʣʠʮʘ ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʯʝʨʥʦʟʝʤʘ (0-40 ʩʤ) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ (2022-

2023 ʛʛ.) 

ʂʫʣʴʪʫʨʘ 

(ʬʘʢʪʦʨ ɸ) 

ʆʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ 

(ʬʘʢʪʦʨ 

ɺ) 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ (ʬʘʢʪʦʨ ʉ) 

ʨʅKCl (2019ï2023 ʛʛ.) 

ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ, ʤʛ-

ʵʢʚ/100 ʛ 

ɻʠʜʨʦʣʠʪʠʯʝʩʢʘʷ 

ʢʠʩʣʦʪʥʦʩʪʴ, ʤʛ-

ʵʢʚ/100 ʛ 

ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦ-

ʩʪʠ ʦʩʥʦʚʘʥʠʤ̫ʠ,% 

0 N46P25 ʩʨʝʜʥʝʝ 0 N46P25 ʩʨʝʜʥʝʝ 0 N46P25 ʩʨʝʜʥʝʝ 0 N46P25 ʩʨʝʜʥʝʝ 

ʇʰʝʥʠʮʘ 

ʧʦ ʧʘʨʫ 

ɹʆ 6,00 5,83 5,92 27,7 29,3 28,5 2,82 3,88 3,35 90,9 88,4 89,7 

ʄʇʆ 5,97 5,78 5,88 28,7 29,3 29,0 3,48 2,89 3,19 89,4 91,1 90,2 

ɻʇʆ 6,06 5,86 5,96 29,2 27,9 28,5 2,94 3,40 3,17 91,0 89,2 90,1 

ʩʨʝʜʥʝʝ 6,01 5,82 5,92 28,5 28,8 28,7 3,08 3,39 3,24 90,4 89,6 90,0 

ʆʚʝʩ ʧʦ 

ʧ ʝhʥʠʮʝ 

ɹʆ 5,91 6,08 5,99 29,5 28,5 29,0 2,66 3,83 3,25 91,6 88,3 89,9 

ʄʇʆ 5,98 6,12 6,05 30,2 27,4 28,8 3,08 3,17 3,13 90,8 89,8 90,3 

ɻʇʆ 5,98 6,02 6,00 29,8 27,3 28,6 2,35 3,64 3,00 92,7 88,3 90,5 

ʩʨʝʜʥʝʝ 5,96 6,07 6,01 29,8 27,7 28,8 2,70 3,55 3,12 91,7 88,8 90,3 

ʇʰʝʥʠʮʘ 

ʧʦ ʦʚʩʫ 

ɹʆ 5,98 6,12 6,05 31,3 30,3 30,8 3,29 3,40 3,34 90,6 90,0 90,3 

ʄʇʆ 6,04 6,17 6,10 31,8 29,8 30,8 3,01 3,22 3,12 91,6 90,2 90,9 

ɻʇʆ 6,05 6,05 6,05 31,3 27,5 29,4 2,54 3,27 2,91 92,5 89,4 91,0 

ʩʨʝʜʥʝʝ 6,02 6,11 6,07 31,5 29,2 30,3 2,95 3,30 3,12 91,5 89,9 90,7 

ɻʦʨʦʭ ʧʦ 

ʧʰʝʥʠʮʝ 

ɹʆ 5,73 5,96 5,84 31,0 30,0 30,5 3,45 3,83 3,64 90,0 88,8 89,4 

ʄʇʆ 5,81 5,97 5,89 30,1 31,4 30,8 3,13 3,21 3,17 90,5 90,7 90,6 

ɻʇʆ 5,86 5,76 5,81 30,9 28,4 29,6 3,28 4,13 3,70 90,5 87,4 88,9 

ʩʨʝʜʥʝʝ 5,80 5,89 5,85 30,7 29,9 30,3 3,29 3,72 3,50 90,3 89,0 89,7 

ʇʰʝʥʠʮʘ 

ʧʦ ʛʦʨʦʭʫ  

ɹʆ 5,82 6,05 5,93 29,6 31,1 30,3 3,50 3,60 3,55 89,6 89,8 89,7 

ʄʇʆ 5,98 6,29 6,13 28,6 29,9 29,2 3,50 3,48 3,49 89,1 89,6 89,3 

ɻʇʆ 5,87 5,69 5,78 28,6 28,3 28,4 3,64 3,47 3,56 88,8 89,2 89,0 

ʩʨʝʜʥʝʝ 5,89 6,01 5,95 28,9 29,8 29,3 3,55 3,52 3,53 89,2 89,5 89,3 

ɹʝʩʩʤʝʥʥʘʷ 

ʧ ʝhʥʠʮʘ 

ɹʆ 6,04 6,08 6,06 31,4 30,0 30,7 3,80 3,12 3,46 89,2 90,6 89,9 

ʄʇʆ 6,06 5,70 5,88 31,3 29,7 30,5 3,16 3,41 3,28 90,8 89,7 90,3 

ɻʇʆ 5,97 5,88 5,93 32,3 29,9 31,1 3,10 3,18 3,14 91,3 90,3 90,8 

ʩʨʝʜʥʝʝ 6,02 5,89 5,95 31,6 29,9 30,7 3,35 3,24 3,29 90,4 90,2 90,3 

ʉʨʝʜʥʝʝ  

ɹʆ 5,91 6,02 5,97 30,1 29,9 30,0 3,25 3,61 3,43 90,3 89,3 89,8 

ʄʇʆ 5,97 6,00 5,99 30,1 29,6 29,8 3,23 3,23 3,23 90,4 90,2 90,3 

ɻʇʆ 5,97 5,88 5,92 30,3 28,2 29,3 2,97 3,52 3,25 91,1 89,0 90,1 

ʩʨʝʜʥʝʝ 5,95 5,97 5,96 30,2 29,2 29,7 3,15 3,45 3,30 90,6 89,5 90,0 

ʅʉʈ05 ʜʣʷ ʬʘʢʪʦʨʦʚ 

ɸ=0,12; ɺ=0,08; 

ʉ=0,07; ɸɺ=0,21; 

ɸʉ=0,17; ɺʉ=0,12; 

ɸɺʉ=0,29 

ɸ=1,0; ɺ=0,7; ʉ=0,6; 

ɸɺ=1,7; ɸʉ=1,4; 

ɺʉ=1,0; ɸɺʉ=2,4 

ɸ=0,46; ɺ=0,33; 

ʉ=0,27; ɸɺ=0,80; 

ɸʉ=0,66; ɺʉ=0,46; 

ɸɺʉ=1,14 

ɸ=1,4; ɺ=1,0; ʉ=0,8; 

ɸɺ=2,4; ɸʉ=2,0; 

ɺʉ=1,4; ɸɺʉ=3,4 

ɺʢʣʘʜ (ʜʦʣʷ ʚʣʠʷʥʠʷ) 

ʬʘʢʪʦʨʦʚ ʚ ʚʘʨʴʠʨʦʚʘ-

ʥʠʝ ʧʦʢʘʟʘʪʝʣʷ,% 

ɸ=26,8; ɺ=4,1; 

ʉ=0,3; ɸɺ=23,6; 

ɸʉ=22,1; ɺʉ=8,9; 

ɸɺʉ=14,1 

ɸ=37,1; ɺ=5,2; 

ʉ=13,2; ɸɺ=8,5; 

ɸʉ=20,2; ɺʉ=9,9; 

ɸɺʉ=6,0 

ɸ=19,0; ɺ=5,9; 

ʉ=15,9; ɸɺ=8,6; 

ɸʉ=17,9; ɺʉ=8,8; 

ɸɺʉ=24,0 

ɸ=15,3; ɺ=2,6; 

ʉ=22,6; ɸɺ=9,0; 

ɸʉ=20,4; ɺʉ=12,4; 

ɸɺʉ=17,7 

 

ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚʳ ʦʩʥʦʚʘʥʠʷʤʠ ʚ ʩʣʦʝ 0-40 ʩʤ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʦʧʳʪʫ ʩʦʩʪʘʚʣʷʣʘ 90,0% ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ ʦʪ 87,4 ʜʦ 92,7% ʀʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠ-

ʥʳ ʧʦʢʘʟʘʪʝʣʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʜʝʡʩʪʚʠʝʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ (15,3%), ʫʜʦʙʨʝʥʠʡ 

(22,6%), ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʬʘʢʪʦʨʦʚ (20,4%), ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ 
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ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (12,4%) ʠ ʚʩʝʭ ʬʘʢʪʦʨʦʚ (17,7%) ʚ ʦʧʳʪʝ. ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠ-

ʯʠʡ ʤʝʞʜʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʚʝʣʠʯʠʥʫ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 

ʦʧʳʪʝ ʥʝ ʚʳʷʚʣʝʥʦ ï ʦʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 89,7 ʜʦ 90,7% ʧʨʠ ʅʉʈ05 ʜʣʷ ʵʪʦʛʦ 

ʬʘʢʪʦʨʘ 1,4%. ɼʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚʳ ʦʩʥʦʚʘ-

ʥʠʷʤʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʪʘʢʞʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʪʦʛʜʘ ʢʘʢ ʥʘ 

ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʥʘ ʩʥʠʞʘʣʘʩʴ ʥʘ 1,1% ʧʨʠ ʅʉʈ05 ʜʣʷ ʵʪʦʛʦ ʬʘʢ-

ʪʦʨʘ 0,8%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʪʝʣʴʥʦʝ ʠʥʪʝʥʩʠʚʥʦʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʟʝʤʝʣʴ ʥʝ ʦʢʘʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙʤʝʥʥʫʶ ʢʠʩʣʦʪʥʦʩʪʴ 

ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʯʝʨʥʦʟʝʤʘ ʚ ʩʣʦʝ 0-40 ʩʤ, ʦʜʥʘʢʦ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʩʦ-

ʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʢʘʢ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ, ʪʘʢ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ 

ʚʩʣʝʜʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʦʨʦʰʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ (ʧʘʨ ʠ ʩʣʝʜʫʶʱʠʝ ʟʘ 

ʥʠʤ ʜʚʝ ʢʫʣʴʪʫʨʳ), ʠʥʪʝʥʩʠʚʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʢʩʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʤʝʥʝ-

ʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʥʦ-

ʩʪʠ ʧʦʯʚʳ ʦʩʥʦʚʘʥʠʷʤʠ (ʩ 90,6 ʜʦ 89,5%) ʚʩʣʝʜʩʪʚʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

 

Ē Ē Ē 

 

 

ʋɼʂ 631.53.082:635.652.2 

ʇʈʀʄɽʅɽʅʀɽ ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʇʈɽʇɸʈɸʊʆɺ  
ɺ ʇʈɽɼʇʆʉɽɺʅʆʁ ʆɹʈɸɹʆʊʂɽ ʉɽʄʗʅ ʇʈʀ ɺʆɿɼɽʃʓɺɸʅʀʀ  
ʌɸʉʆʃʀ ʆɹʓʂʅʆɺɽʅʅʆʁ ɺ ʋʉʃʆɺʀʗʍ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

 

ʌʠʣʠʧʧʦʚʘ ɸ.ʉ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, asya.sergeeva@mail.ru; 

ɾʘʨʢʦʚʘ ʉ.ɺ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, stalina_zharkova@mail.ru 

 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʷʚʣʷ-

ʶʪʩʷ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ ʩʝʣʴ-

ʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʘ ʨʳʥʢʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦ-

mailto:asya.sergeeva@mail.ru
mailto:stalina_zharkova@mail.ru
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ʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʦʧʨʝʧʘ-

ʨʘʪʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩ-

ʪʝʥʠʡ ʠ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʨʘʡʦʥʠʨʦʚʘʥ-

ʥʳʭ ʩʦʨʪʦʚ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ [1]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘ-

ʪʦʚ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʬʘʩʦʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚ 2023 ʛʦ-

ʜʫ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 12038-84 [2]. ʇʦʣʝ-

ʚʦʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʦʛʦ ɻɸʋ. ʇʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʥʘ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴ-

ʪʫʨʘʭ [3-5]. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʘʩʴ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʤʝʥʘ ʩʦʨʪʦʚ ʬʘʩʦʣʠ ʦʙʳʢ-

ʥʦʚʝʥʥʦʡ: ʌʠʟʢʫʣʪɹʫʨʥʠʮʘ, ʆʤʠʯʢʘ, ʉʠʨʝʥʝʚʘʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʠʦ-

ʧʨʝʧʘʨʘʪʘʤʠ ʥʘ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʩʦʨʪʘ ʌʠʟʢʫʣʴʪʫʨʥʠʮʘ ʣʘʙʦʨʘʪʦʨ-

ʥʘʷ ʚʩʭʦʞʝʩʪʴ ʧʨʝʚʳʩʠʣʘ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (90%) ʚ ɺʘʨʠʘʥʪʘʭ 1 ʠ 3 (ʥʘ 

+1,7%), ʚ ɺʘʨʠʘʥʪʝ 4 (ʥʘ +3,3%). ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʧʨʝʚʳʩʠʣʘ ʢʦʥʪʨʦʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚ ɺʘʨʠʘʥʪʝ 1 ʠ 3 (ʥʘ +0,6%), ʚ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚʩʭʦʞʝʩʪʴ ʩʥʠʟʠ-

ʣʘʩʴ, ʧʦʣʫʯʝʥ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʩʦʨʪʘ ʆʤʠʯʢʘ ʚʳʷʚʣʝʥ ʨʘʟʣʠʯ-

ʥʳʡ ʵʬʬʝʢʪ (ʩʤ. ʪʘʙʣʠʮʫ). ʊʘʢ ʦʙʨʘʙʦʪʢʘ ʚ ɺʘʨʠʘʥʪʝ 5 ʧʦʢʘʟʘʣʘ ʫʛʥʝʪʘʶʱʠʡ 

ʵʬʬʝʢʪ: ʧʦʣʝʚʘʷ ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʩʦʩʪʘʚʠʣʘ 6,4% ʠ 6,7% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʟʥʘʯʝʥʠʷ ʧʦʣʝʚʦʡ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʠ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʚ 

ɺʘʨʠʘʥʪʝ 1, ɺʘʨʠʘʥʪʝ 3, ɺʘʨʠʘʥʪʝ 4 ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʦʣʫʯʝʥ ʪʦʣʢɹʦ ʚ 

ɺʘʨʠʘʥʪʝ 2: ʟʥʘʯʝʥʠʷ ʧʨʝʚʳʩʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ +5% (ʣʘʙ. ʚʩʭʦʞʝʩʪʴ) ʠ +4,3% 

(ʧʦʣ. ʚʩʭʦʞʝʩʪʴ). 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ, ʩʦʨʪʘ 

ʉʠʨʝʥʝʚʘʷ ʩʦʩʪʘʚʠʣʘ ʚ ʢʦʥʪʨʦʣʝ ï 100%, ʘ ʪʘʢʞʝ ʚ ɺʘʨʠʘʥʪʘʭ 1-3, 5. ɺ ɺʘʨʠʘʥʪʝ 
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4 ʩʥʠʟʠʣʘʩʴ ʥʘ 1,7%. ɺ ɺʘʨʠʘʥʪʘʭ 2 ʠ 3 ʟʥʘʯʝʥʠʷ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʧʨʝʚʳʰʘ-

ʣʠ ʢʦʥʪʨʦʣʥɹʳʝ ʟʥʘʯʝʥʠʷ ʥʘ + 0,8%, ʚ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʚʘʷ 

ʚʩʭʦʞʝʩʪʴ ʙʳʣʘ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʠ ʩʦʩʪʘʚʠʣʘ ʦʪ 84,8% ʜʦ 90,9%. 

ʊʘʙʣʠʮʘ ï ɺʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʥʘ ʧʦʩʝʚ-

ʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ 

ʉ
ʦ
ʨ
ʪ

 

ɺ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ
*
*

 ʃʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ ʇʦʣʝʚʦʡ ʦʧʳʪ 

ʕʥʝʨʛʠʷ  

ʧʨʦʨʘʩʪʘʥʠʷ 

ʃʘʙʦʨʘʪʦʨʥʘʷ  

ʚʩʭʦʞʝʩʪʴ 

ʇʦʣʝʚʘʷ  

ʚʩʭʦʞʝʩʪʴ 

ʉʦʭʨʘʥʥʦʩʪʴ  

ʢ ʫʙʦʨʢʝ 

Ὄ* Cv S Ὄ Cv S Ὄ Cv S Ὄ Cv S 

ʌ
ʠ
ʟ
ʢ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ
ʥ

ʠ
ʮ
ʘ ʂ 90,0 8,6 7,7 90,0 8,6 7,7 90,3 5,9 5,3 74,1 16,5 12,2 

1 88,3 6,5 5,8 91,7 2,1 1,9 90,9 0 0 50,0 0 0 

2 73,3 0 0 78,3 7,4 5,8 78,2 6,2 4,8 82,0 19,9 16,3 

3 90,0 0 0 91,7 2,1 1,9 90,9 10,0 9,1 62,6 22,5 14,1 

4 83,3 4,6 3,8 93,3 0 0 84,8 6,2 5,2 64,4 6,0 3,8 

5 71,7 2,7 1,9 73,3 5,2 3,8 72,7 12,5 9,1 77,2 39,2 30,3 

ʆ
ʤ
ʠ
ʯ
ʢ
ʘ

 

ʂ 85,0 15,8 13,5 85,0 15,8 13,5 84,7 9,8 8,3 16,5 23,9 3,9 

1 70,0 0 0 70,0 0 0 69,7 7,5 5,2 44,0 38,3 16,9 

2 90,0 0 0 90,0 4,3 3,8 69,7 15,1 10,5 42,3 57,4 24,3 

3 73,3 10,5 7,7 73,3 10,5 7,7 60,6 22,9 13,9 37,9 50,9 19,3 

4 76,7 15,1 11,5 78,3 17,2 13,5 66,7 34,3 22,9 54,3 41,1 22,3 

5 6,7 57,7 3,8 6,7 57,7 3,8 6,4 37,8 2,4 100,0 0 0 

ʉ
ʠ
ʨ
ʝ
ʥ
ʝ
ʚ
ʘ
ʷ

 ʂ 100 0 0 100 0 0 93,1 3,0 2,8 98,4 3,2 3,1 

1 100 0 0 100 0 0 84,8 12,4 10,5 100 0 0 

2 100 0 0 100 0 0 93,9 5,6 5,2 100 0 0 

3 100 0 0 100 0 0 93,9 5,6 5,2 100 0 0 

4 96,7 0 0 98,3 2,0 1,9 90,9 0 0 96,7 6,0 5,8 

5 100 0 0 100 0 0 84,8 6,2 5,2 100 0 0 

*ʇʨʠʤʝʯʘʥʠʝ: Ὄ - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ,%, ʉv ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ,%, S ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ; ** ʂ ï ʂʦʥʪʨʦʣʴ (ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ); ɺ1 ï ʇʦʣʠʜʦʥ ɹʠʦ ʇʨʦʬʠ (1,0 ʣ/ʪ); ɺ2 

ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʄʠʢʩ (0,30 ʣ/ʪ); ɺ3 ï ʉʤʝʩʴ ʧʨʝʧʘʨʘʪʦʚ: ʇʦʣʠʜʦʥ ɹʠʦ ʇʨʦʬʠ (1 ʣ/ʪ) + 

ɸʣʴʬʘʩʪʠʤ (0,05 ʣ/ʪ); ɺ4 ï ʉʤʝʩʴ ʧʨʝʧʘʨʘʪʦʚ: ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʄʠʢʩ (1 ʣ/ʪ) + ɸʣʴʬʘʩʪʠʤ 

(0,05 ʣ/ʪ); ɺ5 ï ɸʣʴʬʘʩʪʠʤ (0,05 ʣ/ʪ). 

 

ʉʦʭʨʘʥʥʦʩʪʴ ʢ ʫʙʦʨʢʝ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴ ʫ ʩʦʨʪʘ ʌʠʟʢʫʣʴʪʫʨʥʠʮʘ ʚ 

ɺʘʨʠʘʥʪʝ 2 ʠ 5, ʫ ʩʦʨʪʘ ʆʤʠʯʢʘ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ, ʫ ʩʦʨʪʘ ʉʠʨʝʥʝʚʘʷ 

ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʢʨʦʤʝ ɺʘʨʠʘʥʪʘ 4. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʬʘʩʦʣʠ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦʚʣʠʷʣʦ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʩʪʝ-

ʥʠʡ. ʈʘʩʪʝʥʠʷ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʧʝʨʝʜ ʧʦʩʝ-

ʚʦʤ, ʩʦʟʨʝʣʠ ʥʘ 3-6 ʩʫʪʦʢ ʨʘʥʴʰʝ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʬʘʟʳ 

çʮʚʝʪʝʥʠʝ-ʫʙʦʨʦʯʥʘʷ ʩʧʝʣʦʩʪʴè. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʬʘʩʦʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʘ 

ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʩʦʢʨʘʱʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʥʘ  

3-6 ʩʫʪʦʢ.  
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ʮʠʠ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʪʦʤ ʯʠʩʣʝ. ʈʘʟʚʠʪʠʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ. ʇʣʘʥʦʤʝʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʪʫʧ-
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ʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝ ï ʵʪʦ ʦʜʥʘ ʠʟ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʨʝʰʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ [1].  

ʇʦʜʩʦʣʥʝʯʥʠʢ ʦʜʥʘ ʠʭ ʦʩʥʦʚʥʳʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʅʘʰʘ ʩʪʨʘʥʘ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʚ ʤʠʨʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦ ʦʙʲʸ-

ʤʘʤ ʚʦʟʜʝʣʚrʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʀʟ ʚʩʝʛʦ ʦʙʲʸʤʘ 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʟʘʥʠʤʘʝʤʳʭ ʤʘʩʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʧʦʩʝʚʳ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 60%. ɽʞʝʛʦʜʥʦ ʜʣʷ ʧʦʩʝʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʢʦʣʦ 40 ʪʳʩ. 

ʪʦʥʥ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʆʢʦʣʦ 10,4% ʠʟ ʵʪʦʛʦ ʦʙʲʸʤʘ ʚʳʩʝʚʘʶʪ ʘʛʨʘʨʠʠ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʈʦʩ-

ʩʠʠ. ɽʞʝʛʦʜʥʳʡ ʚʘʣʦʚʦʡ ʩʙʦʨ ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 57,0 ʪʳʩ. ʮʝʥʪʥʝʨʦʚ, ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʥʘ ʫʨʦʚʥʝ 16,0-17,0 ʮ/ʛʘ.  

ʇʦʣʫʯʝʥʠʶ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ: 

ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ ʠ ʪ.ʜ. ʆʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʵʪʦ ʩʦʨʪ 

ʠʣʠ ʛʠʙʨʠʜ, ʢʦʪʦʨʳʝ ʧʦ ʤʘʢʩʠʤʫʤʫ ʩʧʦʩʦʙʥʳ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ [1]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʘʤʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ.  

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʚ 2020-2021 ʛʛ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

2021 ʛʦʜʫ ʩʣʦʞʠʣʠʩʴ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʢʫʣʴʪʫʨʳ, ʯʝʤ ʫʩʣʦʚʠʷ 2020 ʛʦʜʘ. 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2021 ʛ. ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʘ 

1,0-1,5 ᴈ ʥʠʞʝ ʫʨʦʚʥʷ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚ 2020 ʛ. ʆʜʥʘʢʦ ʦʩʘʜʢʠ ʚ 2021 ʛ. ʙʳʣʠ 

ʙʦʣʝ ʠʥʪʝʥʩʠʚʥʳʝ ʠ ʦʙʠʣʴʥʳʝ, ʯʝʤ ʚ 2020 ʛʦʜʫ. 

ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ [2, 3]. ɺ ʢʘʯʝ-

ʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʩʦʨʪʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ: ɸʣʪʘʡ, ɼʞʠʥ ʄ, 

ʉʘʚʠʥʢʘ, ʅʢ ʈʆʂʀ, ɸʣʝʡ, ʄʘʨʪʠʥ ʠ ʛʠʙʨʠʜ LG 5377. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʭ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʠ ʬʘʢʪʦʨʳ, ʚʣʠʷʶ-

ʱʠʝ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ. 
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ʇʣʦʱʘʜʴ ʫʯʸʪʥʦʡ ʜʝʣʷʥʢʠ ï 25 ʤ
2
. ʇʦʚʪʦʨʥʦʩʪʴ ï 4-ʭ ʢʨʘʪʥʘʷ. ʉʭʝʤʘ ʧʦ-

ʩʝʚʘ 70 ʭ 40 ʩʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ 2021 ʛʦʜʘ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʚ 2020 ʛʦʜʫ ʢʘʢ 

ʧʦ ʢʘʞʜʦʤʫ ʦʙʨʘʟʮʫ ʚ ʦʧʳʪʝ, ʪʘʢ ʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʦʜʫ. ʋʩʣʦʚʠʷ 2020 ʛʦʜʘ ʦʪʣʠ-

ʯʘʣʠʩʴ ʥʝʜʦʩʪʘʪʢʦʤ ʚʣʘʛʠ, ʧʦʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʦʜʫ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʠʞʝ, ʯʝʤ ʚ 2021 ʛʦʜʫ ʥʘ 21,5% ʠ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

1,5 ʪ/ʛʘ ʠ 1,9 ʪ/ʛʘ (ʪʘʙʣʠʮʘ).  

ɺ 2020 ʛʦʜʫ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʘ ʩʪʘʥʜʘʨʪʘ ɸʣ-

ʪʘʡ (1,5 ʪ/ʛʘ) ʥʝ ʧʦʣʫʯʠʣʠ. ɼʦʩʪʦʚʝʨʥʦ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʚʩʝʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʘ ʚ ʦʧʳʪʝ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʨʪʘ ɸʣʝʡ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʣʫʯʝʥʘ ʫ ʩʦʨʪʘ ɼʞʠʥ ʄ ï 1,7 ʪ/ʛʘ. ʂʘʢ 

ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʡ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣ ʩʝʙʷ ʩʦʨʪ ʅʢ ʈʆʂʀ ʩ  

Cv= 6,3%.  

ʆʪʟʳʚʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ ʫʩʣʦʚʠʷ 2021 ʛʦʜʘ ʙʳʣʘ ʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʦʡ. ɺ ʜʘʥʥʦʤ ʛʦʜʫ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʚ ʦʧʳʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 2020 ʛʦʜʘ 

ʦʪʤʝʯʝʥʘ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ. ɼʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥ-

ʜʘʨʪʘ (1,7 ʪ/ʛʘ) ʧʦʣʫʯʝʥʘ ʫ ʩʦʨʪʘ ɼʞʠʥ ʄ (2,2 ʪ/ʛʘ) ʠ ʛʠʙʨʠʜʘ LG 5377 (2,1 ʪ/ʛʘ). 

ɺʘʨʴʠʨʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʚ ʜʘʥʥʦʤ ʛʦʜʫ ʙʳʣʦ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘ ʫʨʦʚʥʝ Cv =2,6-10,2%. 

ʊʘʙʣʠʮʘ ï ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 2020-2021 ʛʛ., ʪ/ʛʘ 

ʉʦʨʪ 
ɻʦʜ, ʪ/ʛʘ ʉʨʝʜʥʝʝ 

2020 ʛ +/- ʢ st, ʪ/ʛʘ Cv% 2021 ʛ +/- ʢ st, ʪ/ʛʘ Cv% 2020-2021 ʛʛ. Cv% 

1*, st 1,5 - 6,7 1,7 - 6,7 1,6 9,9 

2* 1,7 +0,20 8,8 2,2 +0,5 2,6 2,0 14,8 

3* 1,4 -0,3 7,1 1,7 0,0 10,2 1,6 13,4 

4* 1,5 -0,2 7,5 1,9 +0,2 7,9 1,7 14,4 

5* 1,6 -0,1 6,3 1,8 +0,1 8,3 1,7 10,0 

6* 1,2 -0,5 14,4 1,6 -0,1 7,1 1,4 19,2 

7* 1,5 -0,2 10,4 2,1 +0,4 7,2 1,8 21,7 

ʩʨʝʜʥʝʝ 1,5 - - 1,9 - - 1,7 - 

ʅʉʈ05, 

ʪ/ʛʘ 
0,23 - - 0,24 - - 0,30 - 

*1 ï ʩʦʨʪ ɸʣʪʘʡ, st; 2- ʩʦʨʪ ɼʞʠʥ ʄ; 3-ʩʦʨʪ ʄʘʨʪʠʥ; 4- ʩʦʨʪ ʉʘʚʠʥʢʘ; 5 ï ʩʦʨʪ ʅʢ ʈʆʂʀ; 6 - 

ʩʦʨʪ ɸʣʝʡ; 7 ï ʛʠʙʨʠʜ LG 5377. 
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ʈʠʩʫʥʦʢ ï ʈʝʟʫʣʴʪʘʪʳ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ  

ʧʦ ʧʨʠʟʥʘʢʫ çʫʨʦʞʘʡʥʦʩʪʴè ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 2020-2021 ʛʛ. 

 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ 

ʫʨʦʚʥʝ 1,7 ʪ/ʛʘ. ʂʦʣʝʙʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʠ ʦʪ 1,4 ʪ/ʛʘ ʫ ʩʦʨʪʘ ɸʣʝʡ ʜʦ  

2,0 ʪ/ʛʘ ʫ ʩʦʨʪʘ ɼʞʠʥ ʄ. ʉʦʨʪ ɼʞʠʥ ʄ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ (2,0 ʪ/ʛʘ) ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʳʩʠʣ ʩʦʨʪ ʩʪʘʥʜʘʨʪ (1,6 ʪ/ʛʘ). ʉʦʨʪʘ ʉʘʚʠʥʢʘ ʠ ʅʢ ʈʆʂʀ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʧʦ 1,7 ʪ/ʛʘ ʜʦʩʪʦʚʝʨʥʦ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ. ʂʘʢ ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʘʙʠʣʴʥʳʡ ʩʦʨʪ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪ ʩʦʨʪ ʩʪʘʥʜʘʨʪ ɸʣʪʘʡ 

(Cv=9,9%) ʠ ʩʦʨʪ ʅʢ ʈʆʂʀ (Cv = 10,0%).  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʣʠʯʠʥʳ ʫʨʦʞʘʡ-

ʥʦʩʪʠ, ʙʳʣ ʧʨʦʚʝʜʸʥ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʫ-

ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʦʙ-

ʨʘʟʮʦʚ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʢʘʟʳʚʘʝʪ ʬʘʢʪʦʨ çʛʦʜè - 46,02%. ɺʪʦʨʦʡ ʧʦ ʩʠʣʝ 

ʚʣʠʷʥʠʷ ʬʘʢʪʦʨ çʩʦʨʪè - 33,73%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʦʙʨʘʟʮʳ ʚ 

ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʭʦʨʦʰʦ ʦʪʟʳʚʘʶʪʩʷ ʥʘ ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ. ʄʘʢʩʠ-

ʤʘʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʚʦʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʘ ɼʞʠʥ 

ʄ ʠ ʛʠʙʨʠʜʘ LG 5377.  
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʀʟ-ʟʘ 

ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʮʝʥ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʫʜʦʙ-

ʨʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʠʩʢ ʥʦʚʳʭ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ, ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝ-
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ʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʟʜʝ-

ʣʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝ-

ʣr ʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʣʝʚʳʭ ʢʫʣʪɹʫʨ. 

ɻʫʤʠʪʦʥ ï ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʦʨʬʘ, ʨʘʟʨʘʙʦʪʘʥ ʚ ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè - 

ɺʅʀʀʈɸʕ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʞʠʜʢʠʡ ʢʦʥ-

ʮʝʥʪʨʘʪ ʩ ʩʦʜʝʨʞʘʥʠʝʤ (%): N ï 10- 12; P2ʆ5 ï 20-24; K2ʆ ï 27-30; Ca ï 0,5; 

Mg ï 0,2; B ï 0,2; Mo ï 0,1; Mn ï 0,1. ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ  

18-20%, ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʛʫʤʘʪʦʚ ʢʘʣʠʷ 11-14% [1]. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɻʫʤʠ-

ʪʦʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʠʟʠʥʥʳʝ ʪʦʨʬʘ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʨʅ ʥʝ 

ʥʠʞʝ 5,0, ʟʦʣʴʥʦʩʪʴ ï 11-13%, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʘʪʦʚ ï 35-45%. ʄʝʭʘʥʠʟʤ ʜʝʡ-

ʩʪʚʠʷ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʢʪʠʚʠʨʦʚʘʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʨʘʩʪʝʥʠʷʭ, ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʝʧʘʨʘʪʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ï ʛʫʤʘʪʦʚ ʢʘʣʠʷ. ʇʨʠʤʝʥʝʥʠʝ ɻʫʤʠʪʦʥʘ ʧʦʚʳʰʘʝʪ ʠʤʤʫʥʠʪʝʪ 

ʨʘʩʪʝʥʠʡ, ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʥʝʚʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳ-

ʰʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʨʪʦʬʝʣʷ, ʠ 

ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ [2]. ʅʝʢʦʨʥʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ɻʫʤʠʪʦʥʦʤ  

(1 ʣ ʢʦʥʮʝʥʪʨʘʪʘ ʚ 200-300 ʣ ʚʦʜʳ ʥʘ 1 ʛʘ) ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʦʧʨʳʩʢʠʚʘʥʠʷ ʚʝ-

ʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʤʘʩʩʦʚʳʭ ʚʩʭʦʜʦʚ ʠ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝ-

ʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, 1-2 ʨʘʟʘ ʟʘ ʩʝʟʦʥ. 

ɻʫʤʠʪʦʥ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʢʘʢ ʥʘ ʯʠʩʪʳʭ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʈʌ, ʪʘʢ ʠ ʥʘ ʧʦʯʚʘʭ (ɹʨʷʥʩʢʘʷ, ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʠ), ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʷ-

ʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ (ʊʄ) ʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ (ʈʅ), ʚ ʯʘʩʪʥʦʩʪʠ, 
137
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Sr [2, 3].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʫʤʠʪʦʥ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ 

ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʠ ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʇʨʠʦʙʲʷ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʛʨʦʤʝʣʠʦʨʘʥʪʘ ʎʝʦʣʠʪ ʠ ʤʠʥʝʨʘʣʴ-

ʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ɸʤʤʦʬʦʩ. 
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ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʢʘʨʪʦʬʝʣʴ 

ʩʦʨʪ ɻʘʣʘ - ʨʘʥʥʝʩʧʝʣʳʡ (75-80 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʘʜʢʠ), ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʈʦʩʩʠʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, 

ʥʝ ʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʘʛʨʦʪʝʭʥʠʢʝ. ʉʦʨʪ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ - 216-263 ʢʛ/100 ʤ
2
 

(ʤʘʢʩʠʤʘʣʴʥʦ - ʜʦ 390 ʢʛ/100 ʤ
2
), ʤʘʩʩʘ ʢʣʫʙʥʝʡ 71-122 ʛ, ʢʣʫʙʥʠ ʩʨʝʜʥʝʛʦ ʨʘʟ-

ʤʝʨʘ (ʜʦ 8 ʩʤ), ʫʨʦʞʘʡ 12-20 ʢʣʫʙʥʝʡ ʩ ʢʫʩʪʘ. ʉʦʨʪ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʫ ʠ ʭʨʘʥʝʥʠʝ. ʊʦʚʘʨʥʦʩʪʴ ʢʣʫʙʥʝʡ - 71-94%, ʣʝʞʢʦʩʪʴ - 89%. ʉʦʜʝʨ-

ʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 14%, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ 

ʵʪʦʪ ʩʦʨʪ ʚ ʨʘʮʠʦʥ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ [4].  

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʚʘʨʠʘʥʪʳ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ ʘʛʨʦʤʝʣʠʦʨʘʥʪʘ ʎʝʦ-

ʣʠʪ ʚ ʜʦʟʝ 300ʢʛ/ʛʘ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ɸʤʤʦʬʦʩ (300ʢʛ/ʛʘ ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʚʝʩʝ) ʧʝʨʝʜ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ. ɻʫʤʠʪʦʥ ʚʥʦʩʠʣʠ ʩʧʦʩʦʙʦʤ ʢʦʨʥʝʚʦʡ 

ʧʦʜʢʦʨʤʢʠ ʨʘʩʪʝʥʠʡ 2,5% (ʚ ʬʘʟʫ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ) ʨʘʩʪʚʦʨʦʤ ʠ ʜʚʫʢʨʘʪʥʦʡ 

ʚʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ 0,3% ʨʘʩʪʚʦʨʦʤ (ʧʝʨʚʘʷ ï 1 ʠʶʣʷ ʧʨʠ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ 

15-20 ʩʤ, ʚʪʦʨʘʷ 15 ʠʶʣʷ ï ʬʘʟʘ ʙʫʪʦʥʠʟʘʮʠʠ). ʇʦʚʪʦʨʥʦʩʪʴ ʚ ʦʧʳʪʝ ʪʨʝʭʢʨʘʪ-

ʥʘʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ.  

ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ ʩʨʝʜʥʝʤʦʱʥʦʤ ʩʨʝʜʥʝʩʫ-

ʛʣʠʥʠʩʪʦʤ (ʟʦʥʘ ʫʤʝʨʝʥʥʦ ʟʘʩʫʰʣʠʚʦʡ ʠ ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʇʨʠʦʙʴʷ) 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʢʦʨʥʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ ɻʫʤʠʪʦʥʦʤ ʚʳʟʳ-

ʚʘʣʘ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʤʘʩʩʳ ʢʣʫʙʥʝʡ (ʛ) ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ 

ʩ ʚʥʝʩʝʥʠʝʤ ʘʛʨʦʭʠʤʠʢʘʪʦʚ, ʠ ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʛʨʦʤʝʣʠʦʨʘʥʪʘ (ʮʝʦ-

ʣʠʪ) 712,7 ʠ ʤʠʥʝʨʘʣʥɹʦʛʦ ʫʜʦʙʨʝʥʠʷ (ʘʤʤʦʬʦʩ) 898,6 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ ʞʝ 

ʚʘʨʠʘʥʪʘʤʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ - 553,8 ʠ 691,8. ʇʨʝʚʳʰʝʥʠʝ ʦʙʱʝʡ 

ʤʘʩʩʳ ʢʣʫʙʥʝʡ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣʦ ï 158,9 ʠ 206,8 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʪʘʙʣ. ). 

ʄʘʩʩʘ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ (35-80 ʤʤ) ʪʘʢʞʝ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚ ʪʝʭ 

ʞʝ ʚʘʨʠʘʥʪʘʭ ʩ ʦʧʨʳʩʢʠʚʘʥʠʝʤ ɻʫʤʠʪʦʥʦʤ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ: ʩ ʚʥʝʩʝʥʥʳʤ 

ʮʝʦʣʠʪʦʤ 628,3 ʛ ʠ ʩ ʘʤʤʦʬʦʩʦʤ 761,1 ʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ ʙʝʟ ʦʙʨʘ-

ʙʦʪʢʠ 474,6 ʛ ʠ 605,8 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʝʚʳʰʝʥʠʝ ʤʘʩʩʳ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʚ 

ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣʦ ï 153,7 ʠ 155,3 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ.). 
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ʆʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ (ʰʪ.) 

ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ɻʫʤʠʪʦʥʦʤ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʧʦʯʚʝ ʩ ʘʤʤʦ-

ʬʦʩʦʤ 8,6 ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʨʠʘʥʪʘ ʙʝʟ ʧʨʝʧʘʨʘʪʘ 6,4. ʇʨʝʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʩʦʩʪʘʚʠʣʦ 2,2 ʰʪ. (ʪʘʙʣ.).  

ʋʨʦʞʘʡʥʦʩʪʴ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ (ʪ/ʛʘ) ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚʦ ʚʩʝʭ ʚʘ-

ʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʚʥʝʩʝʥʠʝʤ ʚ ʧʦʯʚʫ ʘʛʨʦʤʝʣʠʦʨʘʥʪʘ ʠ ʫʜʦʙʨʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠ-

ʝʤ ɻʫʤʠʪʦʥʘ: ʩ ʚʥʝʩʝʥʠʝʤ ʮʝʦʣʠʪʘ ï 22,44, ʮʝʦʣʠʪʘ+ʘʤʤʦʬʦʩʘ ï 22,67, ʘʤʤʦʬʦ-

ʩʘ ï 27,18 (ʪʘʙʣ.). ʇʨʝʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʩʦʩʪʘʚʠʣʦ: 5,49; 

4,07 ʠ 5,55 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ.).  

ʊʘʙʣʠʮʘ ï ʋʨʦʞʘʡ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪ ɻʘʣʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʫʤʠʪʦʥ 

ʌʦʥ ɺʘʨʠʘʥʪ 

ɺʩʝʛʦ ʢʣʫʙʥʝʡ ʊʦʚʘʨʥʳʝ ʢʣʫʙʥʠ (35-80ʤʤ) 

ʤʘʩʩʘ, 

ʛ 

ʧʨʠʙʘʚʢʘ 

ʦʪ  

ɻʫʤʠʪʦʥʘ 

ʤʘʩʩʘ, 

ʛ 

ʧʨʠʙʘʚʢʘ 

ʦʪ  

ɻʫʤʠʪʦʥʘ 

ʤʘʩʩʘ 1  

ʪʦʚʘʨʥʦʛʦ  

ʢʣʫʙʥʷ, ʛ 

ʧʨʠʙʘʚʢʘ 

ʦʪ  

ɻʫʤʠʪʦʥʘ 

ʫʨʦʞʘʡ- 

ʥʦʩʪʴ, 

ʪ/ʛʘ 

ʧʨʠʙʘʚʢʘ 

ʦʪ  

ɻʫʤʠʪʦʥʘ 

ɻʫʤʠʪʦʥ 

ʙʝʟ ʫʜʦʙ-

ʨʝʥʠʡ 
586,9 16,0 470,9 42,6 5,3 1,2 16,82 1,52 

ʮʝʦʣʠʪ 712,7* 158,9 628,3* 153,7 6,9 1,0 22,44* 5,49 

ʮʝʦʣʠʪ+ 

ʘʤʤʦʬʦʩ 
714,1* 149,2 634,9* 114,1 6,3 0,8 22,67* 4,07 

ʘʤʤʦʬʦʩ 898,6* 206,8 761,1* 155,3 8,6* 2,2* 27,18* 5,55 

ɹʝʟ ʦʙʨʘ-

ʙʦʪʢʠ 

ɻʫʤʠʪʦʥʦʤ 

ʙʝʟ ʫʜʦʙ-

ʨʝʥʠʡ 
570,9  428,3  4,1  15,30  

ʮʝʦʣʠʪ 553,8  474,6  5,9  16,95  

ʮʝʦʣʠʪ+ 

ʘʤʤʦʬʦʩ 
564,9  520,8  5,5  18,60  

ʘʤʤʦʬʦʩ 691,8  605,8  6,4  21,64  

 ʅʉʈ 158,8  100,9  1,5  3,60  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʫʤʠʪʦʥ ʥʘ 

ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪ ɻʘʣʘ, ʚʳʨʘʱʝʥʥʦʛʦ ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʤ ʩ ʚʥʝʩʝʥʠʝʤ ʘʛʨʦʤʝʣʠʦʨʘʥʪʘ (ʮʝʦʣʠʪ) ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʠʷ (ʘʤʤʦʬʦʩ), ʢʘʢ ʨʘʟʜʝʣʴʥʦ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ, ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʦ 

ʦʙʱʫʶ ʤʘʩʩʫ ʢʣʫʙʥʝʡ; ʤʘʩʩʫ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ ʩ ʚʥʝʩʝʥʠʝʤ ʘʛʨʦʭʠʤʠʢʘʪʦʚ, ʥʦ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 

ɻʫʤʠʪʦʥʦʤ. 
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ʨʦʵʢʦʣʦʛʠʠè, ʩʦʘʚʪʦʨʳ: ʈʘʪʥʠʢʦʚ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, ʀʚʘʥʢʠʥ ʅʠʢʦʣʘʡ 

ɻʝʥʥʘʜʴʝʚʠʯ, ʉʚʠʨʠʜʝʥʢʦ ɼʤʠʪʨʠʡ ɻʝʦʨʛʠʝʚʠʯ, ʉʫʩʣʦʚ ɸʣʝʢʩʝʡ ɸʬʘʥʘʩʴʝʚʠʯ, 

ɹʘʣʘʥʦʚʘ ʆʣʝʩʷ ʖʨʴʝʚʥʘ, ʇʘʥʦʚ ɸʣʝʢʩʝʡ ɺʘʣʝʨʴʝʚʠʯ, ʉʝʤʝʰʢʠʥʘ ʇʦʣʠʥʘ ʉʝʨ-

ʛʝʝʚʥʘ, ʇʝʪʨʦʚ ʂʦʥʩʪʘʥʪʠʥ ɺʣʘʜʠʤʠʨʦʚʠʯ.  

4. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: https://wiki-dacha.ru/sort-kartofelya-gala. 

 

Ē Ē Ē 

 

 

ʋɼʂ:631.8:633.34:631.559(571.150) 

ɺʃʀʗʅʀɽ ɹʀʆʄʀʅɽʈɸʃʔʅʆɻʆ ʋɼʆɹʈɽʅʀʗ  
ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʉʆʀ 

 

ʐʝʚʯʫʢ ʅ.ʀ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, natalia.schevchuck@yandex.ru 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʥʦ 

ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʦʙʘʚʦʢ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

https://wiki-dacha.ru/sort-kartofelya-gala
mailto:natalia.schevchuck@yandex.ru
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ʚʝʩʴʤʘ ʘʢʪʫʘʣʝʥ ʧʦʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʆʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ - ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʪʴ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʠ ʧʦʪʝʥʮʠʘʣ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [3,5]. ɺʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦ-

ʣʝʚʳʭ ʢʫʣʴʪʫʨ ʙʠʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘ 15-40% 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʬʦʨʤʘʤʠ [2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ Ne-

omix ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ɸʣ-

ʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ  

2021-2022 ʛʛ. ʥʘ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʤ ʧʦʣʝ ɸɻɸʋ. ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʥʘ ʯʝʨʥʦʟʝʤʝ 

ʦʙʳʢʥʦʚʝʥʥʦʤ ʩʨʝʜʥʝʤʦʱʥʦʤ, ʤʘʣʦʛʫʤʫʩʥʦʤ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʟʷʪʳ ʩʦʨʪʘ ʩʦʠ ʅʘʜʝʞʜʘ, ɸʣʪʦʤ. ɺ ʦʧʳʪʝ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʠʦʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ Neomix. 

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʚʘʨʠʘʥʪʳ ʨʘʟʣʠʯʥʳʭ ʬʦʥʦʚ (ʬʦʥ 1 ï ʢʦʥʪʨʦʣʴ ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ; ʬʦʥ 2 ï ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ Neomix). 

ʆʧʳʪ ʟʘʣʦʞʝʥ ʧʦ ʤʝʪʦʜʠʢʝ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [1] ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, 

ʧʣʦʱʘʜʴ ʦʜʥʦʡ ʜʝʣʷʥʢʠ ï 2 ʤ
2
. ʉʝʤʝʥʘ ʩʦʠ ʚʳʩʝʚʘʣʠ ʚʦ 2-ʦʡ ʜʝʢʘʜʝ ʤʘʷ ʚ ʦʙʘ 

ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʥʦʨʤʦʡ 1,0 ʤʣʥ. ʰʪ./ʛʘ. ʉʝʤʝʥʘ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʙʠʦʤʠʥʝ-

ʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʩʦʠ ʥʦʨ-

ʤʘ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ 10 ʣ/ʪ. ɺʩʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠ-

ʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ʋʯʝʪ ʫʨʦʞʘʷ ʠ ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʝʨʠʦʜ 

ʧʦʣʥʦʡ ʟʨʝʣʦʩʪʠ ʩʝʤʷʥ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʩʦʨʪʦʠʩʧʳʪʘʥʠʷ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʠ ʧʨʦʨʘʩ-

ʪʘʥʠʠ ʩʝʤʷʥ ʥʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʦʢʘʟʳʚʘʶʪ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʘʢʠʝ ʢʘʢ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘ-

ʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. ʈʘʩʪʝʥʠʷʤ ʩʦʠ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʢʦ-

ʨʦʪʢʦʜʥʝʚʥʳʤ ʢʫʣʴʪʫʨʘʤ, ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʳ.  
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ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʝʥʠʡ ʚ 2022 ʛʦʜʫ ʙʳʣʘ ʚʳʰʝ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ 

ʦʧʳʪʘ, ʯʝʤ ʚ 2021 ʛʦʜʫ ʥʘ 2-7%. ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʠʦʤʠʥʝʨʘʣʴ-

ʥʦʛʦ ʫʜʦʙʨʝʥʠʷ Neomix, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʞʠʜʢʦʡ ʬʦʨʤʝ, ʚ ʦʙʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʥʘ 4-8%. ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʘ ʩʦʠ ɸʣʪʦʤ ʥʘ ʬʦʥʝ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʣʠ 90,1%. 

ʈʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʢʘ-

ʟʳʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʝʙʣʝʩʪʦʷ ʚ ʧʦʩʝʚʘʭ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʢ ʫʙʦʨʢʝ ʚʘʞʥʝʡʰʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʱʠʡ ʥʘ 

ʚʝʣʠʯʠʥʫ ʙʫʜʫʱʝʛʦ ʫʨʦʞʘʷ. ʏʘʱʝ ʚʩʝʛʦ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨ-

ʨʝʣʠʨʫʝʪ ʩ ʩʦʭʨʘʥʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ [7]. 

ʊʘʙʣʠʮʘ 1 ï ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʨʪʦʚ ʩʦʠ 

ʉʦʨʪʘ ɺʘʨʠʘʥʪ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦ-

ʩʝʷʥʥʳʭ ʩʝʤʷʥ 

ʚ ʰʪ./ʤ
2
 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘ-

ʥʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ, 

ʰʪ./ʤ
2
 

ʉʦʭʨʘʥʥʦʩʪʴ,% 

2021 ʛ. 2022 ʛ. 2021 ʛ. 2022 ʛ. 

ʅʘʜʝʞʜʘ ʂʦʥʪʨʦʣʴ 100 69 75 70,3 80,7 

Neomix 100 73 81 77,5 87,8 

ɸʣʪʦʤ ʂʦʥʪʨʦʣ ɹ 100 75 78 80,6 82,6 

Neomix 100 84 89 86,0 89,0 

 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʙʦʣʴʰʝʡ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʴʶ, ʢʦʣʠ-

ʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ ʤʦʤʝʥʪʫ ʫʙʦʨʢʠ ʪʘʢʞʝ ʙʳʣʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

(ʪʘʙʣʠʮʘ 1). ʂʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʧʦ 

ʫʚʣʘʞʥʝʥʠʶ 2022 ʛʦʜʫ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫɦ ʝʤ ʛʦʜʫ ʥʘ 3-8 ʰʪ./ʤ
2
 ʠʣʠ 

2,0-10,5%. 

ɹʠʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ Neomix ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʧʦʛʣʦʱʝʥʠʷ 

ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʷʤʠ, ʝʛʦ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʡ ʧʦʯ-

ʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʟʘʱʠʪʳ ʦʪ ʢʦʨʥʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʧʫʩʢʘʝʪ ʚʩʝ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʯʚʝ, ʪʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʧʘʨʘʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘ-

ʣʘ ʣʫʯʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʂʦ-

ʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʙʳʣʦ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ 2021 ʛʦʜʫ ʥʘ 4 - 9 ʰʪ./ʤ
2
, ʚ 2022 ʛʦʜʫ ʥʘ 6-12 ʰʪ./ʤ

2
. ɺ 
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ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ ʩʦʠ ʢ ʫʙʦʨʢʝ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 

ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 69 ʜʦ 84 ʰʪ./ʤ
2
, ʚ 2022 ʛʦʜʫ ʦʪ 75 ʜʦ 89 ʰʪ./ʤ

2
. ʄʘʢ-

ʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʘ ʩʦʠ ɸʣʪʦʤ ʚ ʦʙʘ ʛʦ-

ʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʪʘʚʣʣ̫ʘ 86,0 ï 89,0%. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʠ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʩʦʨʪʦʚ ʠ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤʫ ʚʦʟ-

ʜʝʣʳʚʘʥʠʶ [6]. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʦʪ 62,3 ʜʦ 75,0 ʩʤ ʧʦ ʚʘʨʠʘʥ-

ʪʘʤ ʦʧʳʪʘ ʠ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 2022 ʛʦʜʫ ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʚ  

2021 ʛʦʜʫ ʥʘ 2,5 -5,0 ʩʤ (ʨʠʩʫʥʦʢ 1). ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʚ 2021 ʛʦʜʫ ʥʘ 4,3 ï 6,0 ʩʤ, ʚ 2022 ʛʦʜʫ 

ʥʘ 5,3 - 7,0 ʩʤ. ʅʘʠʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʧʦ ʜʘʥʥʦʤʫ ʧʦ-

ʢʘʟʘʪʝʣʶ ʙʳʣ ʩʦʨʪ ʅʘʜʝʞʜʘ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʦ-

ʢʦʚʳʭ ʚʝʪʚʝʡ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ ʦ 2,5 ʜʦ 6,9 ʰʪ. ʥʘ ʨʘʩʪʝʥʠʝ. ʇʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ Neomix ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ ʥʘ 0,5-2,6 

ʰʪ. ɿʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʫ ʩʦʨʪʦʚ ʩʦʠ ʥʝ ʠʤʝʣʦ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʦʥʪʨʦʣʝ ʜʘʥʥʳʡ ʧʦʢʘ-

ʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 2,5 ʰʪ., ʥʘ ʬʦʥʝ ʧʨʝʧʘʨʘʪʘ ï 4,0 ʰʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʚ 2021 ʛʦʜʫ ʠʟʤʝʥʷʣʦʩʴ ʫ ʩʦʨʪʦʚ ʦʪ 10,3 ʜʦ 20,3 ʰʪ., ʚ  

2022 ʛʦʜʫ ʙʳʣʦ ʤʝʥʴʰʝ ʦʪ 9,3 ʜʦ 17,2 ʰʪ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʫʚʝʣʠʯʠʚʘʣʦ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 7,4 ʰʪ. (ʚ 2021 ʛʦʜʫ), 5,4 ʰʪ. (ʚ 2022 ʛʦʜʫ). 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʦʜʥʦʤ ʧʣʦʜʝ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 1,9-2,9 ʰʪ. ʚ  

2021 ʛʦʜʫ ʠ 1,8-3,0 ʰʪ. ʚ 2022 ʛʦʜʫ. ɼʝʡʩʪʚʠʝ ʙʠʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,2 ʰʪ. (2021 ʛ.),  

0,9 ʰʪ. (2022 ʛ.).  

ʋ ʩʦʠ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʠʟʤʝʥʷʣʘʩʴ ʧʦʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʘʨʠʘʥʪʘʤ 

ʦʧʳʪʘ ʦʪ 152 ʜʦ 176 ʛ. ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʦ ʛʦʜʘʤ 

ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʦʠ ʙʠʦʤʠʥʝʨʘʣʥɹʳʤ ʫʜʦʙʨʝʥʠʝʤ 

Neomix ʚ ʦʙʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʚʝʣʠʯʠʚʘʣʘ ʤʘʩʩʫ 1000 ʩʝʤʷʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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ʢʦʥʪʨʦʣʝʤ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʥʘ 2-24 ʛ (ʚ 2021 ʛ.) ʠ ʥʘ 5-10 ʛ (ʚ 2022 ʛ.). ʄʘʢʩʠ-

ʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ï 176 ʛ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫ ʩʦʠ ʩʦʨʪʘ ɸʣʪʦʤ ʚ 

2021 ʛʦʜʫ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ. 

0

10

20

30

40

50

60

70

80

ʅʘʜʝʞʜʘ, 2021 ʛɸʣʪʦʤ, 2021 ʛʅʘʜʝʞʜʘ, 2022 ʛɸʣʪʦʤ, 2022 ʛ

64 62,3
68

64,8
70

66,6

75
70,1

ʂʦʥʪʨʦʣʴ Neomix

 

ʈʠʩʫʥʦʢ 1 ï ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʠ  

  

ʅʘʙʣʶʜʝʥʠʷʤʠ ʚ ʦʧʳʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʠʦʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʠ ʧʦʛʦʜ-

ʥʳʭ ʫʩʣʦʚʠʡ. ʉʣʦʞʠʚʰʠʝʩʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ 2022 ʛʦʜʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʩʦʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2021 ʛʦʜʦʤ (ʪʘʙʣʠ-

ʮʘ 2). ɺ 2022 ʫʨʦʞʘʡʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 1,47 ï 1,85 ʪ/ʛʘ, ʚ ʧʨʝʜʳ-

ʜʫʱʝʤ ʛʦʜʫ ʦʥʘ ʙʳʣʘ ʥʠʞʝ ʥʘ 0,18 ï 0,37 ʪ/ʛʘ ʠʣʠ ʥʘ 11,3-29,8%. ʉʦʨʪ ʩʦʠ ɸʣ-

ʪʦʤ ʧʦʢʘʟʘʣ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʧʦʛʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʫʨʦʚʝʥʴ 

ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʥʝʛʦ ʙʳʣ ʙʦʣʝʝ ʩʪʘʙʠʣʥɹʳʤ ʨʘʟʥʠʮʘ ʧʦ ʛʦʜʘʤ ʙʳʣʘ ʥʘʠʤʝʥʴʰʘʷ, 

ʯʝʤ ʫ ʩʦʨʪʘ ʅʘʜʝʞʜʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ Neomix 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʦ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʩʦʠ. 

ʇʨʠʙʘʚʢʘ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ ʦʪʤʝʯʝʥʘ ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ ʚ 2021 ʛʦʜʫ ʦʥʘ 

ʩʦʩʪʘʚʣʷʣʘ 0,13-0,33 ʪ/ʛʘ (8,2-26,6%) ʚ 2022 ʛʦʜʫ ʦʪ 0,14 ʜʦ 0,19 ʪ/ʛʘ (7,9-11,8%). 
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ʅʘʠʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤ ʥʘ ʙʠʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʙʳʣ ʩʦʨʪ ʅʘʜʝʞʜʘ ʧʨʠ-

ʙʘʚʢʘ ʧʦ ʛʦʜʘʤ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 11,8-26,6%. 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʩʦʠ  

ʉʦʨʪ 
ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 
ʇʨʠʙʘʚʢʘ ʢ ʢʦʥʪʨʦ-

ʣʶ, ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ Ñ ʢ 

ʢʦʥʪʨʦʣʶ,% 
2021 ʛ. 2022 ʛ. ʩʨʝʜʥʝʝ 

2021 ʛ. 2022 ʛ. 2021 ʛ. 2022 ʛ. 

ʅʘʜʝʞʜʘ ʂʦʥʪʨʦʣʴ 1,24 1,61 1,47 - - - - 

Neomix 1,57 1,80 1,82 0,33 0,19 26,6 11,8 

ɸʣʪʦʤ ʂʦʥʪʨʦʣʴ 1,59 1,77 1,75 - - - - 

Neomix 1,72 1,91 1,85 0,13 0,14 8,2 7,9 

 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʦʪʨʘʞʘʣʘ ʜʘʥʥʳʝ ʧʦ ʛʦʜʘʤ, ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ ʦʪ 0,10 ʜʦ 0,35 ʪ/ʛʘ. ʅʘʠʙʦʣʴʰʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʦʙʘ ʛʦʜʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫ ʩʦʨʪʘ ɸʣʪʦʤ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʚ 2022 ʛʦʜʫ ï 1,91 ʪ/ʛʘ. 

ɺʳʚʦʜ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʫʩʣʦʚʠʡ ʫʤʝʨʝʥʥʦ 

ʟʘʩʫʰʣʠʚʦʡ ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 

ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʳʤʠ ʩʣʦʞʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʘʠʙʦʣʴʰʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 5,7 - 

23,8%.  

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɼʦʩʧʝʭʦʚ, ɹ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ. ï ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ. - 

1985.- 351 ʩ. 

2. ɿʘʚʘʣʠʥ, ɸ.ɸ. ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ / ɸ.ɸ. ɿʘ-

ʚʘʣʠʥ, ɺ.ʂ. ʏʝʙʦʪʘʨʴ, ɸ.ɻ. ɸʨʠʪʢʠʥ, ɺ.ɺ. ɽʩʠʥ // ʅʘʫʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʤʘ, ʢʘʩʘʶʱʘʷʩʷ ʚʣʠʷʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝ-

ʩʢʠʭ ʧʨʠʝʤʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʷʨʦʚʦʛʦ ʨʘʧʩʘ, ʥʘʠʙʦʣʝʝ ʘʢʪʫ-

ʘʣʴʥʘ. ʀʥʪʝʨʝʩ ʢ ʷʨʦʚʦʤʫ ʨʘʧʩʫ ʙʦʣʴʰʦʡ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ.  

ʉ ʨʦʩʪʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʣʘʭ ʚ ʤʠʨʦʚʦʤ ʟʝʤ-

ʣʝʜʝʣʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦʜ ʨʘʧʩʦʤ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʨʘʧʩʘ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʥ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 9-12% ʦʪ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ. ɺ ʈʌ ʚ 2022 ʛ. ʨʘʧʩ ʟʘʥʠ-

ʤʘʣ ʦʢʦʣʦ 2339,1 ʪʳʩ. ʛʘ, ʯʪʦ ʚ ʜʦʣʝ ʚʩʝʭ ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴ-

ʪʫʨ ʙʳʣʦ 2,8%. ɺ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʚ 13 ʨʘʟ ʫʚʝʣʠʯʠʣʠʩʴ ʧʦ-
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ʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʨʘʧʩʦʤ, ʚ 2022 ʛʦʜʫ ʚʦʟʨʦʩʣʠ ʜʦ 196,2 ʪʳʩ. ʛʘ, ʯʪʦ ʚ ʜʦʣʝ 

ʚʩʝʭ ʧʦʩʝʚʦʚ ʙʳʣʦ 3,6% [1]. 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʥʦʨʤʳ ʚʳʩʝʚʘ ï ʚʘʞʥʝʡʰʠʡ ʚʦʧʨʦʩ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ ʨʘʧʩʘ ʥʘ ʩʝʤʝʥʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʨʦʚʝʥʴ ʬʦʨʤʠʨʫʝʤʦʡ ʫʨʦʞʘʡʥʦ-

ʩʪʠ. ʈʷʜ ʫʯʝʥʳʭ ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʟʦʥʘʣʴʥʳʭ ʢ ʩʦʨʪʦʚʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʷʨʦ-

ʚʦʛʦ ʨʘʧʩʘ [2;3;4]. ʀʟʫʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʷʨʦʚʦʛʦ ʨʘʧʩʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʛʠʙʨʠʜʦʚ ʨʘʧʩʘ ʚ ʫʩʣʦʚʠʷʭ ʇʨʝʜʛʦʨʠʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 

ʆʆʆ çɺʠʨʪè ʎʝʣʠʥʥʦʛʦ ʨʘʡʦʥʘ ʚ 2021 - 2022 ʛʦʜʘʭ. ʇʦʯʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ - ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠ-

ʥʠʩʪʳʡ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʛʠʙʨʠʜʳ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʂʫʣʴʢʫʩ ʂʃ F1, 

ʂʶʨʨʠ ʂʃ F1, ʎʝʙʨʘ ʂʃ F1. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʩ ʥʦʨʤʘʤʠ 

ʚʳʩʝʚʘ 0,5 ʤʣʥ. ʰʪ./ʛʘ, 0,6 ʤʣʥ. ʰʪ./ʛʘ, 0,7 ʤʣʥ. ʰʪ./ʛʘ. ɼʚʫʭʬʘʟʥʫʶ ʫʙʦʨʢʫ 

ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʝʥʪʷʙʨʝ ʧʝʨʠʦʜ ʞʝʣʪʦ-ʟʝʣʝʥʳʭ ʩʪʨʫʯʢʦʚ. ɸʛʨʦʪʝʭʥʠʯʝ-

ʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʟʦʥʘʣʴ-

ʥʦʡ ʩʠʩʪʝʤʝ ʟʝʤʣʝʜʝʣʠʷ. ɺʩʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʤʝʪʦʜʠʢʘʤ [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɻʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʢʘʯʝʩʪʚʘ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ (ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ, ʚʩʭʦʞʝʩʪʠ), ʧʦʛʦʜʥʳʭ ʫʩʣʦ-

ʚʠʡ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʘ.  

ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʨʘʧʩʘ ʚ 2021 ʛʦʜʫ ʙʳʣʘ ʚʳʰʝ ʥʘ 4-14 ʰʪ./ʤ
2
 ʠʣʠ  

8-21%, ʯʝʤ ʚ 2022 ʛʦʜʫ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷ-

ʤʠ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʣʘʛʠ ʥʘ ʧʝʨʠʦʜ ʚʩʭʦʜʦʚ. ɺ 2022 ʛʦʜʫ ʚ ʤʘʝ ʟʘ ʚʝʩʴ 

ʤʝʩʷʮ ʚʩʝʛʦ ʚʳʧʘʣʦ 4,18 ʤʤ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʥʘʠʙʦʣʴʰʘʷ ʧʦʣʝʚʘʷ ʚʩʭʦ-
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ʞʝʩʪʴ 82% ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫ ʛʠʙʨʠʜʦʚ ʂʫʣʴʪʫʩ ʂʃ, ʂʶʨʨʠ ʂʃ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝ-

ʚʘ 0,6 ʤʣʥ. ʰʪ./ʛʘ, ʛʠʙʨʠʜʘ ʎʝʙʨʘ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,5 ʤʣʥ. ʰʪ./ʛʘ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠʟʤʝʥʷʣʘʩʴ ʧʦ ʛʦʜʘʤ ʠ ʙʳʣʘ ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʢʘʢ ʧʦ 

ʛʠʙʨʠʜʘʤ, ʪʘʢ ʠ ʧʦ ʥʦʨʤʝ ʚʳʩʝʚʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʥʘʠʙʦʣʴʰʘʷ ʩʦʭʨʘʥ-

ʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʨʘʧʩʘ ʢʦ ʚʨʝʤʝʥʠ ʫʙʦʨʢʠ ʫ ʛʠʙʨʠʜʦʚ ʂʫʣʴʪʫʩ ʂʃ, ʂʶʨʨʠ ʂʃ 

ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,5 ʤʣʥ. ʰʪ./ʛʘ - 97 ʠ 93% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ ʛʠʙʨʠʜʘ ʎʝʙʨʘ 

ʂʃ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,6 ʤʣʥ. ʰʪ./ʛʘ - 91%. ɺ 2022 ʛʦʜʫ ʚʩʣʝʜʩʪʚʠʝ ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʦʩʣʝ ʤʘʷ ʤʝʩʷʮʘ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʨʘʧʩʘ ʧʦ ʥʝ-

ʢʦʪʦʨʳʤ ʠʩʩʣʝʜʫʝʤʳʤ ʛʠʙʨʠʜʘʤ ʠ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʙʳʣʘ ʥʝʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʚ 

2021 ʛʦʜʫ. 

ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʠʨʫʝʤʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʣʝ-

ʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ: ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʯʢʦʚ ʥʘ 

1-ʤ ʨʘʩʪʝʥʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ 1-ʤ ʩʪʨʫʯʢʝ, ʤʘʩʩʘ 1000 ʩʝʤʷʥ.  

ʂʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʚ 2021 ʛʦʜʫ ʫ ʛʠʙʨʠʜʦʚ 

ʙʳʣʦ ʚʳʰʝ ʥʘ 1-4 ʰʪ., ʯʝʤ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʛʦʜʫ. ʋʤʝʥʴʰʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ. ʇʨʠ 

ʥʦʨʤʝ ʚʳʩʝʚʘ 0,5 ʤʣʥ. ʰʪ./ʛʘ ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʦʪ 8 ʜʦ 

12 ʰʪ., ʯʪʦ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,7 ʤʣʥ. ʰʪ./ʛʘ ʥʘ 1-4 ʚʝʪʚʠ. ʊʝʥ-

ʜʝʥʮʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʫʯʢʦʚ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʙʳʣʦ ʘʥʘʣʦʛʠʯ-

ʥʦ ʢʦʣʠʯʝʩʪʚʫ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʜʦ 0,5 ʤʣʥ. 

ʰʪ./ʛʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʯʢʦʚ ʚʦʟʨʘʩʪʘʣʦ ʥʘ 12-65 ʰʪ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ ʚʳ-

ʩʝʚʘ 0,7 ʤʣʥ. ʰʪ./ʛʘ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʯ-

ʢʦʚ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ 2022 ʛʦʜʫ ʫ ʛʠʙʨʠʜʘ ʂʶʨʨʠ ʂʃ ʧʨʠ 

ʥʘʠʤʝʥʴʰʝʡ ʥʦʨʤʝ ʚʳʩʝʚʘ. 

ɺʘʨʴʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʦʜʥʦʤ ʩʪʨʫʯʢʝ ʩʦʩʪʘʚʣʷʣʦ 14 - 26 ʰʪ. 

ʇʨʝʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 2021 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2022-ʳʤ ʜʦʩʪʠʛʘ-

ʣʦ ʜʦ 5 ʰʪ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʫ ʛʠʙʨʠʜʦʚ ʙʳʣʦ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 

0,5 ʤʣʥ. ʰʪ./ʛʘ ʚ ʦʙʘ ʛʦʜʘ. 
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ʆʜʥʠʤ ʠʭ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʷʚʣʷʝʪʩʷ ʤʘʩʩʘ  

1000 ʩʝʤʷʥ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚʥʳʤ ʢʘʯʝʩʪʚʦʤ ʩʝʤʷʥ. ʍʘʨʘʢʪʝʨʠʟʫʝʪ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʣʥʦʚʝʩʥʦʩʪʴ ʠ ʢʨʫʧʥʦʩʪʴ ʩʝʤʷʥ.  

ɺ ʥʘʰʝʤ ʦʧʳʪʝ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,6 ʜʦ 3,5 ʛ. ɺ  

2021 ʛʦʜʫ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʥʘ 0,1 ï 0,9 ʛ. 

ɺ 2021 ʛʦʜʫ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʫ ʛʠʙʨʠʜʦʚ ʂʫʣʴʪʫʩ ʂʃ ʀ ʂʶʨʨʠ 

ʂʃ ʚʦʟʨʘʩʪʘʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʰʝʡ ʥʦʨʤʦʡ ʥʘ 0,3 ï 0,7 ʛ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 3,7 ʛ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʫ ʛʠʙʨʠʜʘ ʂʶʨʨʠ ʂʃ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,5 ʤʣʥ. 

ʰʪ./ʛʘ. ɺ 2022 ʛʦʜʫ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ ʫ ʛʠʙʨʠʜʘ 

ʎʝʙʨʘ ʂʃ ʧʨʠ ʵʪʦʡ ʞʝ ʥʦʨʤʝ ʚʳʩʝʚʘ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦ-

ʨʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ, ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʥʘʰʝʤ ʦʧʳʪʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝ-

ʥʷʣʘʩʴ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʠ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 2021 ʛʦʜʫ ʫʨʦʚʝʥʴ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʧʨʝʚʳʰʘʣ ʧʦʢʘʟʘʪʝʣʠ 2020 ʛʦʜʘ ʥʘ 0,02 ï 0,69 ʪ/ʛʘ ʠʣʠ ʥʘ 0,8-28,8%, 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʷʨʦʚʦʛʦ ʨʘʧʩʘ 

ɻʠʙʨʠʜ 
ʅʦʨʤʘ ʚʳʩʝʚʘ, 

ʤʣʥ. ʰʪ./ʛʘ 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ ʉʨʝʜʥʝʝ 

ʟʘ 2 ʛʦʜʘ 

Ñ ʢ ʢʦʥ-

ʪʨʦʣʶ, 

ʪ/ʛʘ 

Ñ ʢ ʢʦʥʪʨʦʣʶ, 

% 
2021 ʛ. 2022 ʛ. 

ʂʫʣʴʪʫʩ ʂʃ 

0,7 (ʢʦʥʪʨʦʣʴ) 2,43 2,21 2,32 - - 

0,6 2,91 2,60 2,76 +0,44 +18,7 

0,5 3,01 2,51 2,76 +0,44 +18,7 

ʂʶʨʨʠ ʂʃ 

0,7 2,39 2,28 2,34 +0,02 +0,9 

0,6 2,80 2,59 2,70 +0,38 +16,4 

0,5 3,09 2,40 2,75 +0,43 +18,5 

ʎʝʙʨʘ ʂʃ 

0,7 1,82 1,71 1,77 -0,55 -23,7 

0,6 2,53 2,51 2,52 +0,20 +8,6 

0,5 2,93 2,82 2,88 +0,56 +24,1 

ʅʉʈ05 ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʯʘʩʪʥʳʭ 

ʩʨʝʜʥʠʭ ʧʦ ʛʠʙʨʠʜʘʤ 

ʧʦ ʥʦʨʤʘʤ ʚʳʩʝʚʘ 

 

0,28 

0,16 

0,16 

 

0,09 

0,05 

0,05 
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ʋ ʚʩʝʭ ʛʠʙʨʠʜʦʚ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʥʘ 0,12 ï 1,11 ʪ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʚ 2021 ʛʦʜʫ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫ ʛʠʙʨʠʜʘ ʂʶʨʨʠ ʂʃ, ʚ 2022 ʛʦʜʫ ʫ ʛʠʙʨʠʜʘ 

ʎʝʙʨʘ ʂʃ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,5 ʤʣʥ. ʰʪ./ʛʘ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʤʝʥʴʰʝʡ ʥʦʨʤʝ ʚʳ-

ʩʝʚʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʙʦʣʝʝ ʚʳʩʦʢʘʷ. ʇʨʠʙʘʚʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ ʚʘ-

ʨʠʘʥʪʝ 0,5 ʤʣʥ. ʰʪ./ʛʘ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 0,43 ʜʦ 0,56 ʪ/ʛʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʢ 

ʢʦʥʪʨʦʣʶ ʙʳʣʘ ʫ ʛʠʙʨʠʜʘ ʎʝʙʨʘ ʂʃ, ʫ ʵʪʦʛʦ ʞʝ ʛʠʙʨʠʜʘ ʙʳʣʘ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦ-

ʞʘʡʥʦʩʪʴ 2,88 ʪ/ʛʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʚʘʨʠʘʥʪʝ ʩ 

ʥʦʨʤʦʡ ʚʳʩʝʚʘ 0,5 ʤʣʥ. ʰʪ./ʛʘ ʙʳʣ ʥʘʠʙʦʣʴʰʠʡ ʯʠʩʪʳʡ ʜʦʭʦʜ ʠ ʫʨʦʚʝʥʴ ʨʝʥʪʘ-

ʙʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ ʫ ʛʠʙʨʠʜʦʚ ʦʪ 328 ʜʦ 346%, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʫ ʛʠʙʨʠʜʘ ʎʝʙʨʘ ʂʃ, ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʦ 

80%. 
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ʩ ʨʘʟʣʠʯʥʦʡ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 
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ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦ-

ʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʠʙʨʠʜʦʚ ʨʘʧʩʘ ʫʚʝʣʠʯʠʚʘʣʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩ 

0,7 ʜʦ 0,5 ʤʣʥ. ʰʪ./ʛʘ. 

ɺʳʚʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʦʨ-

ʤʝ ʚʳʩʝʚʘ ʩʝʤʷʥ 0,5 ʤʣʥ. ʰʪ./ʛʘ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦ-

ʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ, ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ, ʩʪʨʫʯʢʦʚ ʠ ʩʝʤʷʥ ʚ 
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ʆʊɹʆʈ ʆɹʈɸɿʎʆɺ ɺʀʂʀ ʇʆʉɽɺʅʆʁ  
ʇʆ ʇʈʀɿʅɸʂɸʄ ɸɼɸʇʊʀɺʅʆʉʊʀ ʀ ɻʆʄɽʆʉʊɸʊʀʏʅʆʉʊʀ  

ɺ ʉɽʃɽʂʎʀʆʅʅʆʄ ʇʀʊʆʄʅʀʂɽ 
ʃɽʉʆʉʊɽʇʀ ʈɽʉʇʋɹʃʀʂʀ ɹɸʐʂʆʈʊʆʉʊɸʅ 

 

ʗʭʫʪʦʚʘ ʈ.ʄ., ʆʉ çʋʬʠʤʩʢʘʷè ʋʌʀʎ ʈɸʅ, ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, 

rmyakhutova@mail.ru; 

ʂʠʨʘʝʚ ʈ.ʉ., ʆʉ çʋʬʠʤʩʢʘʷè ʋʌʀʎ ʈɸʅ, rustamkiraev@mail.ru; 

ʍʘʩʘʥʦʚʘ ʈ.ʌ., ʆʉ çʋʬʠʤʩʢʘʷè ʋʌʀʎ ʈɸʅ, rezeda78@mail.ru 

 

ʂ ʩʦʨʪʘʤ ʟʝʨʥʦʚʳʭ, ʟʝʨʥʦʙʦʙʦʚʳʭ ʠ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʴʷʚʣʷ-

ʝʪʩʷ ʤʥʦʛʦ ʪʨʝʙʦʚʘʥʠʡ, ʦʜʥʘʢʦ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ï ʩʧʦʩʦʙʥʦʩʪʴ ʜʘʚʘʪʴ ʚʳʩʦ-

ʢʠʡ ʠ ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʦʚʘʥʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ. ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʨʘʡʦʥʝ ʠ ʨʝʩʧʫʙʣʠʢʠ ʪʘʢʦʝ ʩʚʦʡʩʪʚʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʉʘʤʳʝ ʚʘʞʥʝʡʰʠʝ ï ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ, ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʦʧʪʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʚʳʩʦʢʦʝ 

ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ. 

ɻʣʘʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʷʚʣʷʝʪʩʷ ʫʚʝ-

ʣʠʯʝʥʠʝ ʧʦʩʝʚʦʚ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʠʢʠ ʧʦʩʝʚʥʦʡ. ʆʧʪʠʤʘʣʴ-

ʥʳʡ ʧʫʪʴ ʩʪʘʙʠʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ ð ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʖʞʥʦʡ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʚ 2021 ï 2022 ʛʛ. ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳ-

ʱʝʣʦʯʝʥʥʦʤ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ.  

ɺʠʢʘ ʧʦʩʝʚʥʘʷ ʪʨʘʜʠʮʠʦʥʥʦ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʙʝʣʢʦ-

ʚʦʛʦ ʩʦʯʥʦʛʦ ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʦʟʜʘʥʠʷ 

ʩʦʨʪʦʚ ʫʢʦʩʥʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʷ. ɺ ʧʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʪʘʢʞʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ - ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʟʝʨʥʦʬʫ-

ʨʘʞʥʦʛʦ ʪʠʧʘ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʢʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʪʨʝʙʫʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʚʳʩʦʢʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ (ʟʝʨʥʘ). 

mailto:rmyakhutova@mail.ru
mailto:rustamkiraev@mail.ru
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ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ 

ʛʝʥʦʬʦʥʜʘ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʠ ʚʳʜʝʣʝʥʠʝ ʠʟ ʥʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ, ʧʨʠʛʦʜ-

ʥʳʭ ʜʣʷ ʩʝʣʝʢʮʠʠ ʩʦʨʪʦʚ ʟʝʨʥʦʬʫʨʘʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʤʳ ʠʟʫʯʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʤʠ-

ʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ ʠʟ ʢʦʣʣʝʢʮʠʠ ɺʀʈ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ, ʦʮʝʥʠʣʠ ʠʩʭʦʜʥʳʡ ʤʘ-

ʪʝʨʠʘʣ ʧʦ ʦʩʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʚʳʜʝ-

ʣʠʣʠ ʬʦʨʤʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʟʝʨ-

ʥʦʬʫʨʘʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʠ ʠʩʪʦʯʥʠʢʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʩʝʣʝʢʮʠʠ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʥʘ ʚʳʩʦʢʫʶ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ɸʢʪʫʘʣʴʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦ-

ʩʪʝʧʥʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʩʪʦʘʥ 7 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʠʟ ʤʠ-

ʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʀʈ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʠʟʥʘ-

ʢʦʚ ʚ ʩʝʣʝʢʮʠʠ ʩʦʨʪʦʚ ʟʝʨʥʦʬʫʨʘʞʥʦʛʦ ʪʠʧʘ ʠ ʚʳʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʡ ʤʘ-

ʪʝʨʠʘʣ ʧʦ ʧʨʠʟʥʘʢʘʤ ʛʘʙʠʪʫʩʘ, ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦ-

ʩʪʠ ʩʝʤʷʥ. ʂʦʣʣʝʢʪʠʚʦʤ ʫʯʝʥʳʭ ʧʨʦʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʙʦʨʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʙʦʨʘ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʙʠʦʣʦʛʠʯʝʩʢʠʤ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘ-

ʪʝʣʷʤ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 7 ʦʙʨʘʟʮʦʚ ʚʠʢʠ ʧʦʩʝʚʥʦʡ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʉʝʣʝʢʮʠʦʥʥʳʡ ʧʠʪʦʤʥʠʢ ʧʝʨʚʦʛʦ ʛʦʜʘ  

(ʉʇ-1) ʚʢʣʶʯʘʣ ʜʚʘ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ ʨʘʩʪʝ-

ʥʠʡ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 3-ʢʨʘʪʥʘʷ. ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʨʠʟʥʘʢ (ʤʘʩʩʘ ʩʝʤʷʥ ʩ 

ʨʘʩʪʝʥʠʷ) ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 50 ʨʘʩʪʝʥʠʡ, ʦʪʦ-

ʙʨʘʥʥʳʭ ʚʦ ʚʩʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʩʝ-

ʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ (I ʚʘʨʠʘʥʪ) ʠ ʠʟʨʝʞʝʥ-

ʥʦʤ (II ʚʘʨʠʘʥʪ) ʬʦʥʘʭ ʉʇ-1 ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʝʣʝʢʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ (Sʩ) ʧʦ 

ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʍʘʥʛʠʣʴʜʠʥʳʤ (7), ʢʦʵʬʬʠʮʠʝʥʪ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦ-

ʩʪʠ ʧʦ ɼʨʘʛʘʚʮʝʚʫ. ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʢʘʞʜʦʤʫ ʛʦʜʫ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʯʝʥʠʝ 2 ʣʝʪ. 
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ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʨʘʟʣʠʯʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʡ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 
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ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʛʦʜʦʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ 
ʂʦʨʨʝʣʷ-

ʮʠʷ ʧʨʠ-

ʟʥʘʢʦʚ 
ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʡ 

(2022 ʛ) 

ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʡ 

(2023 ʛ) 

ʃʴʛʦʚʩʢʘʷ 32 14,0 5,6 4,7 61 59 61 0,589 

ɺ-1 15,4 6,4 5,5 82 83 94 0,912 

ɺ-2 9,8 4,3 3,7 57 56 57 0,439 

ɺ-3 11,2 6,2 5,4 68 74 78 0,561 

ɺ-4 14,6 6,3 5,5 72 81 88 0,684 

ɺ-5 13,8 5,9 5,8 77 75 79 0,722 

ɺ-6 14,2 6,0 6,2 80 80 82 0,749 

 

ʄʘʩʩʘ ʩʝʤʷʥ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ (ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦ-

ʢʘʟʘʪʝʣʝʤ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʧʨʠ ʚʳ-

ʚʝʜʝʥʠʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ. ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʚʘʨʠʘʥʩʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʪʦʛʦ ʧʨʠ-

ʟʥʘʢʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʠ ʛʫʩʪʦʪʦʡ ʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʡ (r = 0,912). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʨʝ-

ʘʢʮʠʠ ʛʝʥʦʪʠʧʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʠ (ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʩʝʣʝʢʮʠʠ) ʠʭ ʘʜʘʧʪʠʚʥʳʭ ʩʚʦʡʩʪʚ. 

ɺ ʵʢʩʪʨʝʤʘʣʴʥʳʡ 2023 ʛʦʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʟʘʩʫʰʣʠʚʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʨʘʥʞʠʨʦʚʢʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʠʟʤʝʥʠʣʘʩʴ ʚ ʧʦʣʴʟʫ ʧʦʟʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʃʴʛʦʚʩʢʘʷ 32 ʠ ʥʝʢʦʪʦ-

ʨʳʭ ʦʙʨʘʟʮʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ɺ-1. ʊʘʢʫʶ ʥʝʦʙʳʯʥʫʶ ʨʝʘʢʮʠʶ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʚʠʢʠ 

ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʷʚʠʚʰʫʶʩʷ ʧʨʠʨʦʩʪʦʤ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʩʤʝʥʘ 

ʚʥʝʰʥʠʭ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʚʳʟʚʘʣʘ ʧʨʝʨʩʪʨʦʡʢʫ ʛʝʥʦʚ, ʜʝʪʝʨʤʠʥʠʨʫ-

ʶʱʠʭ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʠ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʟʥʘʢʘ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘ-

ʪʠʚʥʦʩʪʴ ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʛʦʤʝʦ-
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ʩʪʘʪʠʯʥʦʩʪʴ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʘʜʘʧʪʠʚʥʦʩʪʠ ʛʝʥʦʪʠ-

ʧʦʚ ʢ ʣʝʩʦʩʪʝʧʥʳʤ ʫʩʣʦʚʠʷʤ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. 

ʊʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʦʨʤʳ ʧʦʩʝʚʘ ʚʠʢʠ ʧʦʩʝʚʥʦʡ 

ʧʦʟʚʦʣʷʝʪ ʫʞʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʚʳʜʝʣʠʪʴ ʠ ʦʪʦʙʨʘʪʴ 

ʩʘʤʳʝ ʚʳʜʝʣʠʚʰʠʝʩʷ ʦʙʨʘʟʮʳ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʮʝʥʥʦʩʪʠ. ʉʝʣʝʢʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʙʦʨʘ 

ʣʠʥʠʡ ʚ ʧʠʪʦʤʥʠʢʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ. ʆʜʥʘʢʦ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦ ʤʝʪʝʦ-

ʨʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʨʠ ʦʮʝʥʢʝ ʥʘ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤ-

ʥʠʢʝ ʩʣʝʜʫʝʪ ʚʦʟʜʝʨʞʠʚʘʪʴʩʷ, ʪʘʢ ʢʘʢ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʝʜʦʩʪʦʚʝʨ-

ʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʙʨʘʢʦʚʢʝ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɿʘʜʘʯʘ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠ-

ʝʤ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʫʩʧʝʰʥʦ ʨʝʰʘʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʣʷ ʮʝʣʝʡ ʢʘʨʪʦʛʨʘʬʠ-

ʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʦʟʦʥʘʣʴʥʳʝ ʢʦʩʤʠʯʝ-

ʩʢʠʝ ʩʥʠʤʢʠ ʩʨʝʜʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ Sentinel ʠ (15ʤ/ʧʠʢʩʝʣ), 

Landsat (30 ʤ/ʧʠʢʩʝʣ) [1-4] ʠ MODIS [1-2]. ʂ ʯʠʩʣʫ ʜʦʩʪʦʠʥʩʪʚ ʩʥʠʤʢʦʚ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʩʥʠʤʢʦʚ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠʟʤʝʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʢʘʨʪ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ (ɺʀ). ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʦ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʧʦʨʷʜʢʘ 160. ɺʳʙʦʨ ʚʝʛʝʪʘʮʠ-

ʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ʜʣʷ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʟʝʤʝʣʴ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʠʧʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘ-

ʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ). ʀʩʭʦʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟ-

ʨʝʰʝʥʠʝʤ ʦʪ 2 ʜʦ 10 ʠ ʙʦʣʝʝ ʩʤ/ʧʠʢʩʝʣ. ɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʤʝʩʪʥʦʩʪʠ ʩ ɹʇʃɸ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʠʟʤʝʨʷʝʤʳʡ ʚ ʜʝʩʷʪʢʘʭ ʛʠʛʘʙʘʡʪʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠ-

ʣʝʪʠʝ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ (ʉʅʉ) ʠʤʝʶʪ ʩʣʦʞʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʤʥʦʛʦʩʣʦʡʥʳʝ ʩʝʪʠ 

ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʩʫʙʜʠʩʢʨʝʪʠʟʠʨʫʶʱʠʭ ʠ ʩʚʸʨʪʦʯʥʳʭ ʩʣʦʸʚ [3-4]. ʇʨʠʤʝʥʝʥʠʝ 

ʉʅʉ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʨʘʥʠʮ ʟʝʤʝʣʴ, 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʦʣʝʟʥʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʦʚ 

ʢʫʣʴʪʫʨ [3-4]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʝʤʠʪʠʯʝʩʢʘʷ ʩʝʛʤʝʥʪʘʮʠʷ ʥʝʫʜʦʙʠʮ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ 

ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩ ɹʇʃɸ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʝʨʪʦʯʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʫʯʘʶʱʝʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝʫʜʦ-

ʙʠʮ ʥʘ ʧʘʭʦʪʥʳʭ ʟʝʤʣʷʭ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʩ ɹʇʃɸ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʮʚʝʪʥʳʝ ʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 5 ʩʤ/ʧʠʢʩʝʣ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʤʝʩʪʥʦʩʪʠ ʩ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʘʤʦʣʝʪʥʦʛʦ 

ʪʠʧʘ ʧʨʠ ʚʳʩʦʪʝ ʧʦʣʝʪʘ, ʨʘʚʥʦʡ 180 ʤ. ʆʙʫʯʘʶʱʠʝ ʥʘʙʦʨʳ ʩʦʟʜʘʥʳ ʨʫʯʥʳʤ 

ʩʧʦʩʦʙʦʤ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʪʨʠ ʢʣʘʩʩʘ: ʧʘʰʥʷ, ʜʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʪʨʘ-

ʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʥʠʤʢʦʚ ʩʦʩʪʘʚʠʣʦ 18456, ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʦ 80% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ 20% ʜʣʷ ʚʘʣʠʜʘʮʠʦʥʥʦʡ 

ʦʮʝʥʢʠ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʉʚʝʨʭʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʬʠʣʴʪʨʦʚ, ʩʣʫʞʘʱʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʡ. ʌʠʣʴʪʨʳ ʉʅʉ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʠʟʚʣʝʯʝʥʠʠ ʧʨʠʟʥʘʢʦʚ ʦʙʲʝʢʪʦʚ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʙʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʩʣʦʝʚ 

ʩʚʝʨʪʢʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʮʝʜʫʨʳ ʘʫʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝ-

ʥʠʡ, ʧʦʟʚʦʣʠʚʰʠʝ ʧʦʚʳʩʠʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʥʠʤʢʘʤʠ ʠ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ 
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ʩʝʛʤʝʥʪʘʮʠʠ. ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʣʫʯʘʡʥʳʝ ʧʦʚʦʨʦʪʳ ʜʦ 15%, 

ʩʣʫʯʘʡʥʳʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʷʨʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʡ (ʜʦ 25%). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʩʥʠʤʢʦʚ ʚʳʩʦʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩ ɹʇʃɸ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ. ʇʨʦʮʝʜʫʨʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʥʝʩʝʥʠʝʤ 

ʠʩʢʫʩʪʚʝʥʥʳʭ ʧʦʤʝʭ (ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʧʦʚʦʨʦʪ, ʠʟʤʝʥʝʥʠʝ ʷʨʢʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʡ) ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʢʦʥʪʝʢʩʥʳʝ ʧʨʠʟʥʘʢʠ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ U-net 

ʧʦʟʚʦʣʠʣʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ ʦʙʲʝʢʪʦʚ: ʧʘʰʥʷ, ʜʨʝʚʝʩʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʪʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩ ʪʦʯʥʦʩʪʴʶ 95,6%, 94,8% ʠ 93,9% 

ʩʦʦʪʚʝʩʪʚʝʥʥʦ. 
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ɺʚʝʜʝʥʠʝ. ʂʫʣʘʥ ʢʦʛʜʘ-ʪʦ ʙʳʣ ʮʝʥʥʳʤ ʨʝʩʫʨʩʥʳʤ ʚʠʜʦʤ, ʠʩʧʦʣʴʟʦʚʘʚ-

ʰʠʤʩʷ ʜʣʷ ʤʷʩʘ ʠ ʰʢʫʨ. ʎʝʥʥʦʩʪʴ ʢʫʣʘʥʘ ʢʘʢ ʢʦʤʧʦʥʝʥʪʘ ʵʢʦʩʠʩʪʝʤ, ʩʦʟʜʘʶ-

ʱʝʛʦ ʠʭ ʧʦʣʥʦʪʫ, ʪʘʢʞʝ ʥʝʩʦʤʥʝʥʥʘ. ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʢʫʣʘʥʳ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʡ, ʫʚʝʣʠʯʠʚʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʂʘʟʘʭʩʪʘʥ ʧʦʢʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʥʦ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥ-

ʮʠʘʣ, ʫʯʠʪʳʚʘʷ ʝʛʦ ʨʘʟʤʝʨʳ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʉʘʤʦʡ 

ʛʣʘʚʥʦʡ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴʶ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʖʞʥʦʛʦ ʇʨʠʙʘʣʭʘʰʴʷ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʝ̫ʪʩʷ ʙʝʩʢʦʥʝʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʜʠʢʘʷ 

ʧʨʠʨʦʜʘ. ʇʪʠʮ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʛʢʦ ʫʚʠʜʝʪʴ, ʘ ʣʶʙʠʪʝʣʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʪʠʮʘʤʠ ï 

ʵʪʦ ʦʩʦʙʘʷ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠ ̫[1]. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʫʶʪʩʷ ʢʨʫʧʥʳ-

ʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ, ʥʦ ʠʭ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ çʧʦʢʘʟʘʪʴè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʯʘʩʪʦ 

ʥʦʯʥʳʝ (ʥʘʧʨʠʤʝʨ, ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʧʣʦʪʦʷʜʥʳʝ ʞʠʚʦʪʥʳʝ) ʠʣʠ ʜʦʚʦʣʴʥʦ ʧʫʛ-

ʣʠʚʳʝ (ʥʘʧʨʠʤʝʨ, ʢʦʧʳʪʥʳʝ), ʦʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʟʘʢʦʥʥʦʝ ʠʣʠ ʥʝʟʘʢʦʥʥʦʝ ʦʭʦʪ-

ʥʠʯʴʝ ʜʘʚʣʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʩʦʢʠʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʤʝʩʪ ʢʦʧʳʪʥʳʝ, ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʯʝʥʴ ʙʝʜʥʦ. ʈʝʠʥʪʨʦʜʫʮʠʨʦ-

ʚʘʥʥʳʡ ʢʫʣʘʥ ʙʫʜʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʬʘʫʥʳ, ʚʝ-
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ʣʠʢʦʣʝʧʥʳʤ ʦʙʲʝʢʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʧʦʚʳʩʠʪ ʪʫʨʠʩʪʠʯʝ-

ʩʢʫʶ ʮʝʥʥʦʩʪʴ ʨʝʛʠʦʥʘ[2]. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʚʩʝʣʝʥʠʷ ʥʝ ʧʦʜʣʝʞʠʪ ʩʦʤʥʝʥʠʶ. ɼʣʷ ʘʜʘʧʪʘʮʠʠ ʢʫʣʘʥʦʚ ʥʘ ʤʝʩʪʝ ʚʳʧʫʩʢʘ ʣʝ-

ʪʦʤ 2021 ʛ. ʩʦʦʨʫʞʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʟʘʛʦʥ, ʩ ʫʯʝʪʦʤ ʦʧʳʪʘ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʧʨʠ 

ʧʝʨʝʜʝʨʞʢʝ ʟʚʝʨʝʡ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʚ ʎʝʥʪʨʝ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ɸʉɹʂ. 

ɿʘʛʦʥ ʧʦʩʪʨʦʝʥ ʫ ʢʦʨʜʦʥʘ çʂʘʨʘʤʝʨʛʝʥè, ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʩ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩ 

ʠʤʝʶʱʝʡʩʷ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʚʳʰʢʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ, ʠ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʠʭ ʥʝ ʙʝʩʧʦʢʦʠʪʴ. ʇʦʣʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʤʘʪʝʨʠʘʣʳ ʟʘʛʦʥʘ ʫʢʘ-

ʟʘʥʳ ʥʠʞʝ. ɿʘʛʦʥ ʚʢʣʶʯʘʝ ʚ ʩʝʙʷ ʫʯʘʩʪʢʠ ʩʘʢʩʘʫʣʴʥʠʢʘ, ʥʝʙʦʣʴʰʦʡ ʙʘʨʭʘʥ, ʦʪ-

ʢʨʳʪʳʝ ʫʯʘʩʪʢʠ ʠ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʧʦʣʷʥʳ ʛʫʩʪʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ. ʅʘ ʥʘʣʠʯʠʝ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ, ʢʫʣʘʥʘʤ ʚʩʝ 

ʚʨʝʤʷ ʙʫʜʝʪ ʪʨʝʙʦʚʘʪʴʩʷ ʧʦʜʢʦʨʤʢʘ. ʂʫʣʘʥ ʥʝ ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ, ʯʫʞʜʳʤ ʜʣʷ ʪʝʨ-

ʨʠʪʦʨʠʠ ʚʳʧʫʩʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʙʠʪʘʣ ʪʘʤ ʨʘʥʝʝ, ʧʦʵʪʦʤʫ ʨʝʯʴ ʠʜʝʪ ʠʤʝʥʥʦ ʦ ʨʝ-

ʠʥʪʨʦʜʫʢʮʠʠ, ʪʦ ʝʩʪʴ ʦ ʚʳʧʫʩʢʝ ʚ ʠʩʢʦʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʵʢʦʩʠʩʪʝʤʳ [3]. ɺ 

ʇʨʠʙʘʣʭʘʰʴʝ ʢʫʣʘʥʳ ʦʙʠʪʘʣʠ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʜʦ ʥʘʯʘʣʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʂʫ-

ʣʘʥʳ ʚʩʝʛʜʘ ʰʠʨʦʢʦ ʧʝʨʝʤʝʱʘʣʠʩʴ (ʥʝ ʩʯʠʪʘʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʛʨʘʥʠʮʘʤʠ, ʥʘʧʨʠʤʝʨ, ɸʣʪʳʥ-ʕʤʝʣʴ ʠʣʠ ɹʘʨʩʘʢʝʣʴʤʝʩ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʨ-

ʤʦʚʳʭ, ʚʦʜʦʧʦʡʥʳʭ ʠ ʟʘʱʠʪʥʳʭ ʫʩʣʦʚʠʡ. ɺʚʝʟʝʥʥʳʝ ʢʫʣʘʥʳ ʪʦʞʝ ʤʦʛʫʪ ʧʦʢʘ-

ʟʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳʝ ʧʝʨʝʜʚʠʞʝʥʠʷ. ʌʘʫʥʘ ʥʘʟʝʤʥʳʭ ʧʦʟʚʦʥʦʯʥʳʭ ʫʯʘʩʪ-

ʢʘ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʛʘʪʘ, ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʭʦʜʥʘ ʩ ʬʘʫʥʦʡ ʧʫʩʪʳʥ-

ʥʳʭ ʫʯʘʩʪʢʦʚ ɻʅʇʇ çɸʣʪʳʥ-ʕʤʝʣʴè, ʦʪʢʫʜʘ ʢʫʣʘʥʳ ʙʫʜʫʪ ʧʝʨʝʚʦʟʠʪʴʩʷ. ʆʧʘʩ-

ʥʳʭ ʜʣʷ ʢʫʣʘʥʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʞʝʨʝʙʷʪ) ʚʠʜʦʚ ʩʨʝʜʠ ʧʪʠʮ ʟʜʝʩʴ ʥʝʪ; ʚʣʠʷʥʠʷ ʥʘ 

ʥʘʩʝʣʝʥʠʝ ʧʪʠʮ ʢʫʣʘʥʳ ʦʢʘʟʳʚʘʪʴ ʥʝ ʙʫʜʫʪ, ʥʝ ʩʯʠʪʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʛʠʙʰʠʭ 

ʞʠʚʦʪʥʳʭ ʢʘʢ ʢʦʨʤʦʚʦʛʦ ʨʝʩʫʨʩʘ ʜʣʷ ʭʠʱʥʳʭ ʧʪʠʮ-ʧʘʜʘʣʴʱʠʢʦʚ [4]. ʂʦʥʢʫ-

ʨʝʥʮʠʠ ʩ ʦʙʠʪʘʶʱʠʤʠ ʚ ɻʇʈ çʀʣʝ-ɹʘʣʭʘʰè ʩ ʦʙʠʪʘʶʱʠʤʠ ʟʜʝʩʴ ʢʦʧʳʪʥʳʤʠ ï 

ʢʘʙʘʥʦʤ, ʜʞʝʡʨʘʥʦʤ, ʢʦʩʫʣʝʡ, ʦʯʝʥʴ ʨʝʜʢʠʤ ʟʜʝʩʴ ʩʘʡʛʘʢʦʤ, ʘ ʪʘʢʞʝ ʩ ʨʝʠʥʪʨʦ-

ʜʫʮʠʨʦʚʘʥʥʳʤ ʙʫʭʘʨʩʢʠʤ ʦʣʝʥ(ʨʝʠʥʪʨʦʜʫʢʮʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ) ï ʦʞʠʜʘʪʴ ʥʝ 

ʧʨʠʭʦʜʠʪʩʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʟʘʥʠʤʘʶʪ, ʧʨʠ ʥʘʣʠʯʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʤʝʱʘʪʴʩʷ, 

ʨʘʟʥʳʝ ʢʦʨʤʦʚʳʝ ʥʠʰʠ. ʇʨʦʙʣʝʤʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠ ʦʛʨʘ-

ʥʠʯʝʥʠʠ ʜʘʣʴʥʠʭ ʧʝʨʝʤʝʱʝʥʠʡ ʟʚʝʨʝʡ (ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ɸʣʪʳʥʕʤʝʣʝ), ʥʦ 
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ʚ ʖʞʥʦʤ ʇʨʠʙʘʣʭʘʰʴʝ ʥʠʢʘʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʢ ʢʦʯʝʚʢʘʤ ʢʦʧʳʪʥʳʭ ʥʝʪ. ʇʨʠ 

ʧʦʷʚʣʝʥʠʠ ʚ ʨʝʛʠʦʥʝ ʪʠʛʨʘ ï ʚ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʝʢʪʘ ʧʦ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ï 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʛʨʦʟʘ ʦʪ ʚʦʣʢʦʚ ʨʝʟʢʦ ʩʥʠʟʠʪʩʷ, ʪʘʢ ʢʘʢ ʪʠʛʨʳ ʚʦʣʢʦʚ ʫʥʠʯʪʦ-

ʞʘʶʪ. ʍʠʱʥʠʯʝʩʪʚʦ ʪʠʛʨʘ ʥʘ ʢʫʣʘʥʘ ʦʞʠʜʘʝʤʦ ʠ ʞʝʣʘʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʢʫʣʘʥ ʢʘʢ 

ʨʘʟ ʜʦʣʞʝʥ ʜʦʧʦʣʥʠʪʴ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʪʠʛʨʘ. ʆʜʥʘʢʦ, ʩʝʨʴʝʟʥʦʛʦ ʫʨʦʚʥʷ ʜʦʙʳʯʠ 

ʢʫʣʘʥʦʚ ʪʠʛʨʦʤ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʝ ʦʞʠʜʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʙʫʜʫʪ ʟʘʥʠʤʘʪʴ ʚ 

ʮʝʣʦʤ ʨʘʟʣʠʯʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʢʫʣʘʥ ʦʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ, ʪʠʛʨ ʜʦʩʪʘʪʦʯʥʦ ʛʫ-

ʩʪʳʝ ʥʘʩʘʞʜʝʥʠʷ), ʧʝʨʝʩʝʢʘ̫ ʩʴ ʪʦʣʴʢʦ ʥʘ ʚʦʜʦʧʦʷʭ [5,6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʊʝʨʨʠʪʦʨʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʝʠʥʪʨʦʜʫʢʮʠʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʙʫʬʝʨʥʦʡ ʟʦʥʝ ɻʇʈ çʀʣʝ-ɹʘʣʭʘʰè, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʝʥ ʦʭʨʘʥʦʡ, 

ʪʝʭʥʠʢʦʡ, ʩʨʝʜʩʪʚʘʤʠ ʩʚʷʟʠ ʠ ʪ.ʧ. ʐʪʘʪ ʩʣʫʞʙʳ ʦʭʨʘʥʳ ʨʝʟʝʨʚʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 30 

ʯʝʣʦʚʝʢ; ʵʪʦ ʥʘʯʘʣʴʥʠʢ ʩʣʫʞʙʳ, 2 ʜʠʨʝʢʪʦʨʘ ʬʠʣʠʘʣʦʚ, 2 ʦʭʦʪʦʚʝʜʘ, 1 ʠʥʞʝʥʝʨ 

ʦʭʨʘʥʳ ʣʝʩʘ, 2 ʤʘʩʪʝʨʘ ʣʝʩʘ ʠ 22 ʠʥʩʧʝʢʪʦʨʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ 

ʦʭʨʘʥʳ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʟʝʨʚʘʪʘ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠ ʪʦʣʴʢʦ ʤʘʣʦʥʘʩʝʣʝʥ-

ʥʦʩʪʴ ʨʝʛʠʦʥʘ ʠ ʫʜʘʣʝʥʥʦʩʪʴ ʝʛʦ ʦʥ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʦʟʚʦʣʷʶʪ 

ʢʘʢ-ʪʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ. ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʝʟʝʨʚʘʪʝ ʟʘ-

ʧʨʝʱʝʥʘ (ʚ ʟʦʥʝ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ) ʠʣʠ ʨʝʟʢʦ ʦʛʨʘʥʠʯʝʥʘ (ʜʦʧʫʩʢʘʶʪʩʷ ʦʪ-

ʜʝʣʴʥʳʝ ʚʠʜʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʬʝʨʥʦʡ ʟʦʥʝ), ʧʨʠ ʵʪʦʤ 

ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʨʝʟʝʨʚʘʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʆʆʇʊ, ʪʦ ʝʩʪʴ ʠʟʲʷʪʘ 

ʠʟ ʦʙʦʨʦʪʘ.  

ʈʘʥʝʝ ʪʝʨʨʠʪʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʚʳʧʘʩʘ ʩʢʦʪʘ, ʥʦ ʫʞʝ ʤʥʦʛʠʝ ʛʦʜʳ 

ʦʪʛʦʥʥʳʝ ʧʘʩʪʙʠʱʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʧʦʯʪʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ-

ʣʶʜʥʘ; ʥʠ ʣʶʜʝʡ, ʥʠ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ ʚ ʨʘʡʦʥʝ ʚʳʧʫʩʢʘ ʥʝʪ. ɹʣʠʞʘʡʰʠʝ ʧʦ-

ʩʝʣʢʠ ʢ ʫʯʘʩʪʢʫ ʧʝʨʝʜʝʨʞʢʠ ʠ ʚʳʧʫʩʢʘ ï ʂʘʨʘʦʡ (75 ʢʤ ʧʦ ʧʨʷʤʦʡ), ʂʦʢʪʘʣ (100 

ʢʤ) ʠ ɹʝʨʝʢʝ (150 ʢʤ). ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʤʝʩʪʘ ʚʳʧʫʩʢʘ ʥʘʭʦʜʠʪʩʷ ʢʦʨʜʦʥ 

çʂʘʨʘʤʝʨʛʝʥè. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʘ ʢʫʣʘʥʦʚ ʚ ʨʘʡʦʥʝ ʢʦʨ-

ʜʦʥʘ çʂʘʨʘʤʝʨʛʝʥè ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʨʦʝʥʘ ʠ ʛʦʪʦʚʘ ʢ ʧʨʠʝʤʫ ʞʠʚʦʪʥʳʭ (ʩʤ. ʥʠ-

ʞʝ). ɽʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʩʦʭʨʘʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʘʣʦʥʘʩʝʣʝʥʥʦʩʪʴʶ ʠ ʪʨʫʜʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʨʘʡʦʥʘ ʚʳʧʫʩʢʘ, ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʪʷʞʝʣʳʤʠ ʜʣʷ ʧʨʦʝʟʜʘ ʜʦʨʦʛʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʝʛʦ ʛʣʫʙʠʥʝ ʧʨʠ-
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ʚʣʝʢʘʪʝʣʴʥʳʭ ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʦʙʲʝʢʪʦʚ. ʇʦ-

ʩʣʝ ʚʳʧʫʩʢʘ ʢʫʣʘʥʳ ʤʦʛʫʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʝʨʝʤʝʱʘʪʴʩʷ, ʫʭʦʜʷ ʟʘ ʧʨʝʜʝʣʳ 

ʨʝʟʝʨʚʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʶʞʥʦʤ ʠ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʨʘʥʠ-

ʮʳ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 100 ʢʤ ʠ ʙʦʣʝʝ) ʦʪʩʫʪʩʪʚʫʶʪ. ʀʭ ʧʝʨʝʤʝʱʝ-

ʥʠʷ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘʣʠʯʠʝʤ ʢʦʨʤʦʚ ʠ ʚʦʜʦʧʦʝʚ. ʂʨʦʤʝ ʨʝʟʝʨʚʘʪʘ, ʚ ʨʝʛʠ-

ʦʥʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʢʫʣʘʥʦʚ ʥʘʭʦʜʠʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʨʠʜʦʨ 

ççʂʘʧʰʘʛʘʡ-ɹʘʣʭʘʰè ʧʣʦʱʘʜʴʶ 973765 ʛʘ, ʩʦʟʜʘʥʥʳʡ ʚ 2018 ʛ.  

ʊʘʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʭʨʘʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʭʨʘʥʘ. 

ʆʪʜʝʣʴʥʳʝ ʝʛʦ ʯʘʩʪʠ ʦʭʨʘʥʷʶʪʩʷ ʠʥʩʧʝʢʪʦʨʘʤʠ ʨʝʟʝʨʚʘʪʘ, ʣʠʙʦ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʦʩʝɦ ʘʶʪʩʷ ʠʥʩʧʝʢʪʦʨʘʤʠ ɸʣʤʘʪʠʥʩʢʦʡ ʆʊʀ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʞʠʚʦʪʥʦʛʦ 

ʤʠʨʘ, ʣʠʙʦ ʠʥʩʧʝʢʪʦʨʘʤʠ ʣʝʩʭʦʟʦʚ. ʂ ʨʝʟʝʨʚʘʪʫ ʧʨʠʤʳʢʘʶʪ ʦʙʰʠʨʥʳʝ ʇʨʠʙʘʣ-

ʭʘʰʩʢʠʡ ʠ ʂʘʨʘʦʡʩʢʠʡ ʟʘʢʘʟʥʠʢʠ. ʇʦʯʪʠ ʚʩʝ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʇʨʠʙʘʣ-

ʭʘʰʴʷ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʆʆʇʊ (ʚʢʣʶʯʘʷ ʫʯʘʩʪʢʠ ʵʢʦʢʦʨʠʜʦʨʘ), ʦʭʨʘʥʷʶʪʩʷ ʚ ʩʦ-

ʩʪʘʚʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʭʦʪʭʦʟʷʡʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʧʨʠ ʰʠʨʦʢʠʭ ʚʦʟ-

ʤʦʞʥʳʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʝʟʝʨʚʘʪʘ, ʢʫʣʘʥʳ ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʳ 

ʦʭʨʘʥʦʡ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ. ɽʝ ʥʘʣʘʞʠʚʘʥʠʶ ʧʦʤʦʞʝʪ ʧʣʘʥʠʨʫʝʤʦʝ ʤʝʯʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʩʧʫʪʥʠʢʦʚʳʤʠ ʧʝʨʝʜʘʪʯʠʢʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʠ ʫʩʠʣʠʚʘʪʴ ʦʭʨʘʥʫ ʥʘ ʥʫʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ.  

ɺ ʂʘʟʘʭʩʪʘʥʝ ʥʘ ʦʩʪʨʦʚʝ ɹʘʨʩʘʢʝʣʴʤʝʩ ʚ ʭʦʜʝ ʧʝʨʚʦʡ ʬʘʟʳ ʧʝʨʝʩʝʣʝʥʠʷ 

ʢʫʣʘʥʦʚ ʥʘ ʤʘʪʝʨʠʢ, ʧʨʠʤʝʥʷʣʦʩʴ ʦʙʝʟʜʚʠʞʠʚʘʥʠʝ ʢʫʣʘʥʦʚ ʩ ʧʦʤʦʱʴʶ ʦʪʩʪʨʝ-

ʣʘ ʠʟ ʨʫʞʴʷ ʰʧʨʠʮʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʢʫʨʘʨʝʧʦʜʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʜʠʪʠʣʠʥ). 

ʦʙʝʟʜʚʠʞʝʥʥʳʭ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʞʠʚʦʪʥʳʭ ʪʨʠ ʧʦʛʠʙʣʠ, ʦʪ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʨʠ-

ʰʣʦʩʴ ʦʪʢʘʟʘʪʴʩʷ. ɺ ʠʪʦʛʝ, ʧʨʠ ʦʪʣʦʚʝ ʢʫʣʘʥʦʚ ʜʣʷ ʧʝʨʝʩʝʣʝʥʠʷ ʠʭ ʚ ɸʥʜʘʩʘʡ-

ʩʢʠʡ ʟʘʢʘʟʥʠʢ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʦʪʣʦʚʘ ʢʫʣʘʥʦʚ ʥʘ ʧʦʜʢʦʨʤʢʝ ʚ ʢʦʨʘʣʝ. 

ʋʩʧʝʰʥʳʡ ʤʝʪʦʜ ʦʪʣʦʚʘ ʢʫʣʘʥʘ ʩ ʧʦʤʦʱʴʶ ʢʦʨʘʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʢʫʣʘʥʘ ʩ ʦʩʪʨʦʚʘ ɹʘʨʩʘ-ʂʝʣʴʤʝʩ ʚ ɻʅʇʇ ɸʣʪʳʥ ʕʤʝʣʴ ʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦ-

ʜʳ ʙʳʣ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʚ ɻʅʇʇ ɸʣʪʳʥ ʕʤʝʣʴ. ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ ʢʫʣʘʥʳ ʧʨʠ-

ʭʦʜʠʣʠ ʥʘ ʧʦʜʢʦʨʤʢʫ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʫʩʘʜʴʙʝ ʟʘʧʦʚʝʜʥʠʢʘ. ɺ ʤʝʩʪʝ ʧʦʜʢʦʨʤʢʠ 

ʞʠʚʦʪʥʳʭ ʦʛʦʨʘʞʠʚʘʣʠ ʫʯʘʩʪʦʢ, ʛʜʝ ʚʳʢʣʘʜʳʚʘʣʠ ʧʦʜʢʦʨʤʢʫ. ʂʦʛʜʘ ʞʠʚʦʪʥʳʝ 

ʧʨʠʚʳʢʘʣʠ ʟʘʭʦʜʠʪʴ ʚ ʢʦʨʘʣʴ, ʠʭ ʟʘʢʨʳʚʘʣʠ ʠ ʩʦʜʝʨʞʘʣʠ ʜʦ ʧʝʨʝʚʦʟʢʠ. ʂʫʣʘʥʳ 
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ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʘʜʘʧʪʘʮʠʦʥʥʦʤ ʟʘʛʦʥʝ ʜʦ 5-7 ʤʝʩʷʮʝʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʠʤʥʠʭ ʠ ʚʝʩʝʥʥʠʭ ʫʩʣʦʚʠʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʚ ʟʘʛʦʥʝ), ʧʦʩʢʦʣʴʢʫ ʦʧʳʪ 

ʨʘʙʦʪʳ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʧʝʨʝʚʝʟʝʥʥʳʤʠ ʢʫʣʘʥʘʤʠ, ʘ ʪʘʢʞʝ ʣʦʰʘʜʴʶ ʇʨʞʝʚʘʣʴ-

ʩʢʦʛʦ, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʤʷʛʯʝʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʧʫʩʢ ʥʘ ʦʪʢʨʳʪʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʤʝʜʣʝʥʥʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʨʘʟʚʝʜʦʯʥʳʭ ʧʝʨʝ-

ʜʚʠʞʝʥʠʡ. ɼʦʩʪʫʧʥʦʩʪʴ ʚʦʜʳ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʝʞʝʜʥʝʚʥʦ, ʢʦʛʜʘ ʞʠʚʦʪ-

ʥʳʭ ʙʫʜʫʪ ʢʦʨʤʠʪʴ; ʚʦ ʚʨʝʤʷ ʵʪʦʛʦ ʙʫʜʫʪ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʪʴʩʷ ʠ ʧʨʦʪʦʢʦʣʠ-

ʨʦʚʘʪʴʩʷ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʦʩʪʦʥ̫ʠʝ ʟʜʦʨʦʚʴʷ. ɽʩʣʠ ʠʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʪʦʛʦ, ʯʪʦ:  

1) ʞʠʚʦʪʥʳʝ ʧʝʨʝʞʠʚʘʶʪ ʯʨʝʟʤʝʨʥʳʡ ʩʪʨʝʩʩ; 

2) ʫʭʫʜʰʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ;  

3) ʧʨʝʦʙʣʘʜʘʝʪ ʘʛʨʝʩʩʠʚʥʦʝ ʚʥʫʪʨʠʚʠʜʦʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʢʫʣʘʥʳ ʥʝʤʝʜʣʝʥ-

ʥʦ ʦʩʚʦʙʦʞʜʘʶʪʩʷ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʵʪʠʤ ʙʫʜʫʪ ʠʟʤʝʥʝʥʳ ʧʨʦʪʦʢʦʣʳ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʧʫʩ-

ʢʘ. ɺʳʧʫʩʢ ʧʨʦʚʦʜʠʪʩʷ çʤʷʛʢʠʡè - ʧʨʦʩʪʦ ʦʪʢʨʳʚʘʶʪʩʷ ʚʩʝ ʚʦʨʦʪʘ, ʠ ʟʚʝʨʠ ʩʚʦ-

ʙʦʜʥʦ ʚʳʭʦʜʷʪ, ʢʦʛʜʘ ʟʘʭʦʪʷʪ. ʇʦʩʣʝ ʚʳʧʫʩʢʘ ʞʠʚʦʪʥʳʭ ʚʦʨʦʪʘ ʟʘʛʦʥʘ ʦʩʪʘʥʫʪ-

ʩʷ ʦʪʢʨʳʪʳʤʠ ʜʣʷ ʠʭ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʚʨʘʱʝʥʠʷ, ʠ ʢʦʨʤ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʨʘʟʤʝ-

ʱʘʪʴʩʷ ʚʥʫʪʨʠ ʠʣʠ ʨʷʜʦʤ ʩ ʦʛʨʘʞʜʝʥʠʝʤ ʜʦ ʧʦʷʚʣʝʥʠʷ ʟʝʣʝʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ. ʂʫʣʘʥ ʢʦʛʜʘ-ʪʦ ʙʳʣ ʮʝʥʥʳʤ ʨʝʩʫʨʩʥʳʤ ʚʠʜʦʤ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʤʩʷ ʜʣʷ 

ʤʷʩʘ ʠ ʰʢʫʨ. ʎʝʥʥʦʩʪʴ ʢʫʣʘʥʘ ʢʘʢ ʢʦʤʧʦʥʝʥʪʘ ʵʢʦʩʠʩʪʝʤ, ʩʦʟʜʘʶʱʝʛʦ ʠʭ ʧʦʣ-

ʥʦʪʫ, ʪʘʢʞʝ ʥʝʩʦʤʥʝʥʥʘ. ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʢʫʣʘʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ 

ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʡ, ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʂʘʟʘʭʩʪʘʥ ʧʦʢʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʦʧʫʣʷʨʥʳʤ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʥʦ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʫʯʠ-

ʪʳʚʘʷ ʝʛʦ ʨʘʟʤʝʨʳ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʉʘʤʦʡ ʛʣʘʚʥʦʡ ʜʦ-

ʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴʶ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʖʞʥʦʛʦ 

ʇʨʠʙʘʣʭʘʰʴʷ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʜʠʢʘʷ ʧʨʠʨʦʜʘ. 

ʇʪʠʮ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʛʢʦ ʫʚʠʜʝʪʴ, ʘ ʣʶʙʠʪʝʣʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʪʠʮʘʤʠ ï ʵʪʦ ʦʩʦ-

ʙʘʷ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ. ʅʝ ʣʶʙʠʪʝʣʠ ʧʪʠʮ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʫʶʪʩʷ 

ʢʨʫʧʥʳʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ, ʥʦ ʠʭ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ çʧʦʢʘʟʘʪʴè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 
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ʯʘʩʪʦ ʥʦʯʥʳʝ (ʥʘʧʨʠʤʝʨ, ʩʘʤʳʝ ʙʦʣʴh ʠʝ ʧʣʦʪʦʷʜʥʳʝ ʞʠʚʦʪʥʳʝ) ʠʣʠ ʜʦʚʦʣʴʥʦ 

ʧʫʛʣʠʚʳʝ (ʥʘʧʨʠʤʝʨ, ʢʦʧʳʪʥʳʝ), ʦʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʟʘʢʦʥʥʦʝ ʠʣʠ ʥʝʟʘʢʦʥʥʦʝ 

ʦʭʦʪʥʠʯʴʝ ʜʘʚʣʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʩʦʢʠʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʤʝʩʪ ʢʦʧʳʪʥʳʝ, ʢʦ-

ʪʦʨʳʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʯʝʥʴ ʙʝʜʥʦ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʡ ʢʫʣʘʥ ʙʫʜʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʬʘʫʥʳ, ʚʝʣʠʢʦʣʝʧʥʳʤ ʦʙʲʝʢʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫ-

ʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʧʦʚʳʩʠʪ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʨʝʛʠʦʥʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʩʝʣʝ-

ʥʠʷ ʥʝ ʧʦʜʣʝʞʠʪ ʩʦʤʥʝʥʠʶ. ʇʨʦʙʣʝʤ ʩ ʥʘʩʝʣʝʥʠʝʤ ʠ ʩʢʦʪʦʤ ʚ ʨʘʡʦʥʝ ʨʝʠʥʪʨʦ-

ʜʫʢʮʠʠ ʥʝ ʦʞʠʜʘʝʪʩʷ. ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʪʘʤ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʘ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʥʝʢʦʛʜʘ ʦʪʛʦʥʳ ʚ ʧʝʩʢʘʭ ʧʦʢʠʥʫʪʳ. ʂʨʫʧʥʳʝ ʘʚʪʦ-

ʜʦʨʦʛʠ, ʧʝʨʝʩʝʢʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʡʦʥ ʚʳʧʫʩʢʘ, ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʙʫʜʫ-

ʱʝʤ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʫ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʨʝʟʝʨʚʘʪʘ (ʩʝʚʝʨʥʘʷ ʫʧʠ-

ʨʘʝʪʩʷ ʚ ʦʟ. ɹʘʣʭʘʰ) ʤʘʣʦʚʝʨʦʷʪʥʦ.  

ʆʞʠʜʘʝʤʳʡ ʧʨʠʨʦʩʪ ʧʦʧʫʣʷʮʠʠ ʚ ɻʇʈ çʀʣʝ-ɹʘʣʭʘʰè ʈʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʦʧʫʣʷʮʠʠ ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ ʢʫʣʘʥʦʚ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʣʴʥʳʭ 

ʪʝʤʧʘʭ ʛʦʜʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʛʨʫʧʧʠʨʦʚʦʢ ʚ 13% ʥʘ ʦʩʪʨʦʚʝ ɹʘʨʩʘ-ʂʝʣʴʤʝʩ (ʧʝʨʠ-

ʦʜ 1953-1983 ʛʛ. ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʧʣʘʪʦ) ʠ 15% ʚ ɻʅʇʇ ɸʣ-

ʪʳʥ-ʕʤʝʣʴ. ʇʨʝʜʧʦʣʘʛʘʷ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʧʦʧʫʣʷʮʠʠ ʚ ʧʨʝʜʝʣʘʭ 10-15% ʠ 6 

ʧʝʨʝʚʦʟʦʢ ʚ 2021- 2026 ʛʛ. ʤʘʢʩʠʤʫʤ ʜʦ 60 ʢʫʣʘʥʦʚ (ʚ ʩʨʝʜʥʝʤ 30 ʢʫʣʘʥʦʚ) ʩ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʚʝʩʥʦʡ-ʣʝʪʦʤ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ (ʩ ʧʦʩʣʝʜʥʠʤ ʚʳ-

ʧʫʩʢʦʤ ʚ 2027 ʛ.), ʤʳ ʦʞʠʜʘʝʤ ʯʝʨʝʟ 10 ʣʝʪ ʫʚʠʜʝʪʴ ʚ ʖʞʥʦʤ ʇʨʠʙʘʣʭʘʰʴʝ 

ʛʨʫʧʧʠʨʦʚʢʫ ʚ 340-600 ʢʫʣʘʥʦʚ. ʇʨʠ 6 ʧʝʨʝʚʦʟʢʘʭ ʚ ʩʨʝʜʥʝʤ 50 ʟʚʝʨʝʡ ʝʞʝʛʦʜ-

ʥʦ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʯʝʨʝʟ 10 ʣʝʪ ʧʦʧʫʣʷʮʠʶ ʚ 550-900 ʦʩʦʙʝʡ. ʇʝʨʝʚʦʟʢʘ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ ʦʙʝʩʧʝʯʠʪ ʫʩʧʝʰʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʩʢʦ-

ʨʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʧʦʧʫʣʷʮʠʠ. 

ɺʳʚʦʜʳ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʨʘʡʦʥ ʜʣʷ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʢʫʣʘʥʘ-ɻʇʈ çʀʣʝ-

ɹʘʣʭʘʰè - ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʰʣʦʛʦ ʘʨʝʘʣʘ ʚʠʜʘ ʠ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ. ʀʩʭʦʜʥʘʷ ʧʦʧʫʣʷʮʠʷ ʚ ɻʅʇʇ çɸʣʪʳʥ-ʕʤʝʣʴè ʜʦʩʪʠʛ-

ʣʘ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ, ʪʝʤʧʳ ʝʝ ʨʦʩʪʘ ʨʝʟʢʦ ʟʘʤʝʜʣʝʥʳ ʠ ʧʝʨʝʚʦʟʢʠ ʦʪʪʫʜʘ ʯʘʩʪʠ 
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ʧʦʛʦʣʦʚʴʷ ʥʝ ʧʨʦʩʪʦ ʚʦʟʤʦʞʥʳ, ʥʦ ʠ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʴʥʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʝ ʩʦ-

ʩʪʦʷʥʠʷ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʦʪʣʦʚʳ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʜʦ 60 ʢʫʣʘʥʦʚ ʝʞʝʛʦʜʥʦ ʚ 2021-

2026 ʛʛ. (ʩ ʚʳʧʫʩʢʦʤ ʧʦʩʣʝʜʥʝʡ ʧʘʨʪʠʠ ʚʝʩʥʦʡ-ʣʝʪʦʤ 2027 ʛ.) ʩʦʩʪʘʚʷʪ ʣʠʰʴ 

ʦʢʦʣʦ 1,6% ʪʝʢʫʱʝʡ ʛʦʜʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʚ ɸʣʪʳʥ-ʕʤʝʣʝ ʠ ʥʠʢʘʢ 

ʥʝ ʩʢʘʞʫʪʩʷ ʥʘ ʝʝ ʩʦʩʪʦʷʥʠʠ, ʭʦʪʷ, ʦʯʝʚʠʜʥʦ, ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚ ʢʘʢʦʡ-ʪʦ 

ʤʝʨʝ ʝʝ ʦʟʜʦʨʦʚʣʝʥʠʶ. ɺ ɻʇʈ çʀʣʝ-ɹʘʣʭʘʰè ʧʦʜʛʦʪʦʚʣʝʥ ʟʘʛʦʥ ʜʣʷ ʧʝʨʝʜʝʨʞ-

ʢʠ ʢʫʣʘʥʦʚ ʜʦ ʤʦʤʝʥʪʘ ʚʳʧʫʩʢʘ ʚ ʧʨʠʨʦʜʫ ʠ ʠʤʝʝʪʩʷ ʜʨʫʛʘʷ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʷ ʦʭʨʘʥʫ, ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʠ ʜʨ. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʨʘʙʦʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʨʘʥʪʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ ʚ 

ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʪʠʛʨʘ. ɺʘʞʥʘʷ ʧʨʝʜʧʦʩʳʣʢʘ ʫʩʧʝʰʥʦʩʪʠ ʨʘ-

ʙʦʪ ï ʥʘʣʠʯʠʝ ʎʝʥʪʨʘ ʧʝʨʝʩʝʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʈɻʂʇ çʇʆ ʆʭʦʪʟʦʦʧʨʦʤè ʂʦ-

ʤʠʪʝʪʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʄʕɻʇʈ ʈʂ. ʎʝʥʪʨ ʦʙʝʩʧʝʯʝʥ ʪʝʭ-

ʥʠʢʦʡ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ, ʩ ʦʧʳʪʦʤ ʦʪʣʦʚʦʚ ʢʫʣʘʥʦʚ. ʆʥ ʙʫʜʝʪ ʦʙʷ-

ʟʘʪʝʣʴʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥ ʚ ʦʪʣʦʚʘʭ ʠ ʧʝʨʝʚʦʟʢʘʭ. ʇʨʠ ʫʩʧʝʰʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʟʘ-

ʧʣʘʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʯʝʨʝʟ 10 ʣʝʪ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʧʦʷʚʣʝʥʠʝ ʚ ʖʞʥʦʤ 

ʇʨʠʙʘʣʭʘʰʴʝ ʥʦʚʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʢʫʣʘʥʘ ʨʘʟʤʝʨʦʤ ʜʦ 550-900 ʦʩʦʙʝʡ. ʕʪʦ ʙʫ-

ʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʠʜʘ ʚ ʩʪʨʘʥʝ ʚ 

ʮʝʣʦʤ, ʧʦʚʳʰʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʣʥʦʪʳ ʵʢʦʩʠʩʪʝʤ ʨʝʟʝʨʚʘʪʘ ʠ ʨʝʛʠʦʥʘ, 

ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʶ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʜʣʷ ʙʫʜʫʱʝʛʦ ʧʦʷʚʣʝʥʠʷ ʪʠʛʨʘ. ʈʘʙʦʪʳ ʂʘ-

ʟʘʭʩʪʘʥʘ ʧʦ ʢʫʣʘʥʫ, ʷʚʣʷʶʱʠʝʩʷ ʠ ʩʝʡʯʘʩ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʤʠ-

ʨʦʚʦʛʦ ʫʨʦʚʥʷ, ʩʪʘʥʫʪ ʝʱʝ ʙʦʣʝʝ ʚʳʜʘʶʱʠʤʩʷ ʧʨʠʤʝʨʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩ-

ʯʝʟʥʫʚʰʝʛʦ ʚʠʜʘ. 
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ʉʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ  

2030 ʛʦʜʘ ʥʘʤʝʯʝʥʘ ʛʣʫʙʦʢʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʩʠʩʪʝʤʥʘʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʣʝʩ-

ʥʦʡ ʦʪʨʘʩʣʠ. ʕʪʦʪ ʧʨʦʛʨʘʤʤʥʳʡ ʜʦʢʫʤʝʥʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʫʯʝʪʘ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʚʦʜʠʤʳʭ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʫʯʘʩʪʢʦʚ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʧʣʘʥʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʨʝʘʣ ʢʦʪʦʨʦʡ ʦʭʚʘ-

ʪʳʚʘʝʪ ʅʠʞʝʛʦʨʦʜʩʢʦʝ ʇʦʚʦʣʞʴʝ. ɿʜʝʩʴ ʧʣʘʥʦʤʝʨʥʦ ʚʝʜʝʪʩʷ ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥ-
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ʥʦʛʦ ʚ ʨʝʛʠʦʥʝ ʦʧʳʪʘ ʣʝʩʦʢʫʣʴʪʫʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʜʘʥʥʦʡ ʧʦʨʦʜʦʡ [1ï6, 

14ï18]. ʀʩʩʣʝʜʫʶʪʩʷ ʝʸ ʧʨʠʟʥʘʢʠ, ʠʤʝʶʱʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ [10ï13], ʘʜʘʧʪʘʮʠ-

ʦʥʥʦʝ [7] ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ [13]. ɺ ʠʭ ʯʠʩʣʝ ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ [2ï4,6,8], ʧʘʨʘʤʝʪʨʳ ʭʚʦʠ [5,9], ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʣʶʩʦʚʳʭ 

ʜʝʨʝʚʴʝʚ [1ï6,8]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʩʨʘʚʥʠ-

ʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥ-

ʥʦʡ, ʩʦʟʜʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʣʝʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʣʘʭʥʠʥʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʦʜʥʦʚʦʟʨʘʩʪʥʳʝ ʫʯʘʩʪʢʠ ʣʝʩʥʳʭ ʢʫʣʴ-

ʪʫʨ ʩʦʩʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʣʝʩʘ ʟʦʥʳ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ. ʊʝʨ-

ʨʠʪʦʨʠʘʣʴʥʦ ʦʥʠ ʚʭʦʜʷʪ ʚ ʨʘʡʦʥ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ (ʩʤʝʰʘʥʥʳʭ) ʣʝʩʦʚ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʟʦʥʘ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝ-

ʩʦʚ), ɿʜʝʩʴ ʩʣʦʞʠʣʠʩʴ ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʧʦʨʦʜʳ ʣʝʩʦʨʘʩʪʠ-

ʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʩʧʝʰʥʳʤ ʩʦʟʜʘʥʠʝʤ ʝʸ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ 

ʦʙʱʝʛʦ [14,17,18] ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ [15] ʥʘʟʥʘʯʝʥʠʷ, ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʩʝʪʠ ʩʝʣʝʢ-

ʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ [1ï4,10ï12]. ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʝʥ ʧʦʣʝʚʦʡ ʤʝ-

ʪʦʜ ʥʘʪʫʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʟʘʢʣʘʜʢʦʡ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʩʧʣʦʰʥʳʤ ʧʝʨʝ-

ʯʝʪʦʤ ʨʘʩʪʝʥʠʡ ʥʘ ʥʠʭ. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʬʠʢʩʘʮʠʝʡ 

ʧʦʢʘʟʘʪʝʣʝʡ: ʚʳʩʦʪʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ï ʤʝʨʥʦʡ ʨʝʡʢʦʡ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʩʤ; 

ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʫ ʰʝʡʢʠ ʢʦʨʥʷ ï ʵʣʝʢʪʨʦʥʥʳʤ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ (Electronic 

Digital Caliper ï G06064731) ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ. ɺ ʩʭʝʤʫ ʦʧʳʪʘ ʚʢʣʶʯʝʥʦ  

7 ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʠʯʝʩʪʚʘ ʪʠʧʦʚ ʣʝʩʘ, ʥʘ ʢʦʪʦ-

ʨʳʭ ʫʯʪʝʥʦ 1400 ʨʘʩʪʝʥʠʡ. 

ɺ ʥʝʩʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʣʝʩʘ ʥʘʙʣʶʜʘ-

ʣʘʩʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʝʥʠʡ (ʪʘʙʣ. 1, 2).  

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʦʜʥʦʤʫ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʫʩʧʝʰʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʤʦʣʦʜʥʷʢʦʚ ï ʚʳʩʦʪʝ (ʩʤ. ʪʘʙʣ. 1) ï ʥʘʠʙʦʣʴʰʝʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  

(23,52Ñ1,34 ʩʤ), ʦʪʤʝʯʝʥʥʦʝ ʥʘ ʫʯʘʩʪʢʝ ʉɹʈ ɸ2 ʙʦʥʠʪʝʪ 2, ʧʨʝʚʦʩʭʦʜʠʣʦ 

ʥʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ (21,18Ñ1,09 ʩʤ), ʢʦʪʦʨʳʡ ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʪʦʤ ʞʝ 

ʫʯʘʩʪʢʝ, ʥʘ 2,34 ʩʤ ʠʣʠ ʚ 1,11 ʨʘʟʘ.  
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ʊʘʙʣʠʮʘ 1 ï ʆʧʠʩʘʪʝʣʴʥʳʝ ʩʪʘʪʠʩʪʠʢʠ ʚʳʩʦʪʳ ʩʪʚʦʣʘ 

ʇʨʦʙʳ N ʄ ʉʂʆ max. min. ȹlim Ñm Cv,% t P,% 

ʊʠʧ ʣʝʩʘ 1 ï ʩʦʩʥʷʢ ʤʘʡʥʠʢʦʚʦ-ʙʨʫʩʥʠʯʥʳʡ (ʉʄɹʈ); ʊʃʋ ï ɺ2; ʙʦʥʠʪʝʪ ï 2  

ʇʨʦʙʘ 1 50 40,56 10,41 60,00 17,00 43,00 1,47 25,67 27,55 3,63 

ʇʨʦʙʘ 2 50 39,15 11,40 59,90 17,70 42,20 1,61 29,11 24,29 4,12 

ʇʨʦʙʘ 3 50 38,73 13,31 59,50 17,00 42,50 1,88 34,37 20,58 4,86 

ʇʨʦʙʘ 4 50 38,01 10,27 59,40 17,60 41,80 1,45 27,01 26,18 3,82 

Total1 200 39,11 11,36 60,00 17,00 43,00 0,80 29,05 48,68 2,05 

ʊʠʧ ʣʝʩʘ 2 ï ʩʦʩʥʷʢ ʙʨʫʩʥʠʯʥʳʡ (ʉɹʈ); ʊʃʋ ï ɸ2; ʙʦʥʠʪʝʪ ï 2  

ʇʨʦʙʘ 1 50 23,52 9,49 52,00 7,00 45,00 1,34 40,34 17,53 5,70 

ʇʨʦʙʘ 2 50 23,44 10,35 50,00 7,00 43,00 1,46 44,17 16,01 6,25 

ʇʨʦʙʘ 3 50 22,64 10,55 52,00 8,00 44,00 1,49 46,58 15,18 6,59 

ʇʨʦʙʘ 4 50 21,18 7,71 38,00 8,00 30,00 1,09 36,38 19,44 5,15 

Total2 200 22,70 9,56 52,00 7,00 45,00 0,68 42,14 33,56 2,98 

ʊʠʧ ʣʝʩʘ 3 ï ʩʦʩʥʷʢ ʯʝʨʥʠʯʥʳʡ (ʉʏ); ʊʃʋ ï ɸ3; ʙʦʥʠʪʝʪ ï 3  

ʇʨʦʙʘ 1 50 34,62 9,31 59,00 18,00 41,00 1,32 26,90 26,29 3,80 

ʇʨʦʙʘ 2 50 33,12 10,70 57,00 19,00 38,00 1,51 32,31 21,88 4,57 

ʇʨʦʙʘ 3 50 30,60 8,27 52,00 19,00 33,00 1,17 27,04 26,15 3,82 

ʇʨʦʙʘ 4 50 33,92 9,35 57,00 20,00 37,00 1,32 27,56 25,65 3,90 

Total3 200 33,07 9,50 59,00 18,00 41,00 0,67 28,73 49,22 2,03 

ʊʠʧ ʣʝʩʘ 4 ï ʩʦʩʥʷʢ ʣʠʧʥʷʢʦʚʳʡ (ʉʃʇʂ); ʊʃʋ ï ɺ2; ʙʦʥʠʪʝʪ ï 1  

ʇʨʦʙʘ 1 50 37,26 12,11 67,00 18,00 49,00 1,71 32,51 21,75 4,60 

ʇʨʦʙʘ 2 50 39,02 14,71 66,00 19,00 47,00 2,08 37,69 18,76 5,33 

ʇʨʦʙʘ 3 50 33,86 12,21 67,00 18,00 49,00 1,73 36,06 19,61 5,10 

ʇʨʦʙʘ 4 50 37,08 13,49 68,00 19,00 49,00 1,91 36,38 19,44 5,15 

Total4 200 36,81 13,21 68,00 18,00 50,00 0,93 35,88 39,41 2,54 

ʊʠʧ ʣʝʩʘ 5 ï ʝʣʴʥʠʢ ʙʨʫʩʥʠʯʥʳʡ (ɽɹʈ); ʊʃʋ ï ɺ2; ʙʦʥʠʪʝʪ ï 2  

ʇʨʦʙʘ 1 50 37,42 14,31 77,00 16,00 61,00 2,02 38,25 18,49 5,41 

ʇʨʦʙʘ 2 50 39,46 17,35 75,00 16,00 59,00 2,45 43,97 16,08 6,22 

ʇʨʦʙʘ 3 50 40,36 16,46 77,00 16,00 61,00 2,33 40,78 17,34 5,77 

ʇʨʦʙʘ 4 50 38,46 16,51 76,00 15,00 61,00 2,33 42,93 16,47 6,07 

Total5 200 38,93 16,11 77,00 15,00 62,00 1,14 41,39 34,17 2,93 

ʊʠʧ ʣʝʩʘ 6 ï ʩʦʩʥʷʢ ʢʠʩʣʠʯʥʳʡ (ʉʂ); ʊʃʋ ï ʉ3; ʙʦʥʠʪʝʪ ï 1  

ʇʨʦʙʘ 1 50 53,60 18,01 100,0 20,00 80,00 2,55 33,60 21,05 4,75 

ʇʨʦʙʘ 2 50 53,06 19,69 85,00 17,00 68,00 2,79 37,11 19,05 5,25 

ʇʨʦʙʘ 3 50 57,90 18,35 96,00 25,00 71,00 2,59 31,69 22,31 4,48 

ʇʨʦʙʘ 4 50 52,04 21,72 91,00 20,00 71,00 3,07 41,73 16,94 5,90 

Total6 200 54,15 19,48 100,0 17,00 83,00 1,38 35,97 39,32 2,54 

ʊʠʧ ʣʝʩʘ 7 ï ʩʦʩʥʷʢ ʤʘʡʥʠʢʦʚʦ-ʙʨʫʩʥʠʯʥʳʡ (ʉʄɹʈ); ʊʃʋ ï ɺ2; ʙʦʥʠʪʝʪ ï 1  

ʇʨʦʙʘ 1 50 94,30 27,95 155,0 42,00 113,0 3,95 29,64 23,85 4,19 

ʇʨʦʙʘ 2 50 96,26 34,11 154,0 43,00 111,0 4,82 35,44 19,95 5,01 

ʇʨʦʙʘ 3 50 91,38 37,85 155,0 42,00 113,0 5,35 41,42 17,07 5,86 

ʇʨʦʙʘ 4 50 96,78 32,95 153,0 43,00 110,0 4,66 34,04 20,77 4,81 

Total7 200 94,68 33,22 155,0 42,00 113,0 2,35 35,08 40,31 2,48 

ʆʙʦʙʱʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

Totalʆ 1400 45,63 28,15 155,0 7,00 148,0 0,75 61,69 60,65 1,65 
1
ʉʪʘʪʠʩʪʠʢʠ: N ï ʯʠʩʣʦ ʫʯʝʪʦʚ, ʰʪ.; ʄ ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ, ʩʤ; ʉʂʆ ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ, ʩʤ; max. ï ʤʘʢʩʠʤʫʤ, ʩʤ; min. ï ʤʠʥʠʤʫʤ, ʩʤ; ȹlim ï ʜʠʘʧʘʟʦʥ, ʩʤ; Ñm ï ʦʰʠʙʢʘ, ʩʤ; Cv 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ,%; t ï ʦʧʳʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ (t05 = 2,10; t01 = 2,82); P ï ʦʪʥʦ-

ʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʠʣʠ ʪʦʯʥʦʩʪʴ ʦʧʳʪʘ,%. 
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ʊʘʙʣʠʮʘ 2 ï ʆʧʠʩʘʪʝʣʴʥʳʝ ʩʪʘʪʠʩʪʠʢʠ ʜʠʘʤʝʪʨʘ ʰʝʡʢʠ ʢʦʨʥʷ, ʤʤ 
ʇʨʦʙʳ N ʄ ʉʂʆ max. min. ȹlim Ñm Cv,% t P,% 

ʊʠʧ ʣʝʩʘ 1 ï ʩʦʩʥʷʢ ʤʘʡʥʠʢʦʚʦ-ʙʨʫʩʥʠʯʥʳʡ (ʉʄɹʈ); ʊʃʋ ï ɺ2; ʙʦʥʠʪʝʪ ï 2  

ʇʨʦʙʘ 1 50 7,54 2,79 17,80 2,00 15,80 0,39 36,98 19,12 5,23 

ʇʨʦʙʘ 2 50 7,74 3,14 16,40 2,70 13,70 0,44 40,52 17,45 5,73 

ʇʨʦʙʘ 3 50 7,88 3,58 16,10 1,50 14,60 0,51 45,47 15,55 6,43 

ʇʨʦʙʘ 4 50 7,16 2,29 12,30 2,90 9,40 0,32 31,96 22,13 4,52 

Total1 200 7,58 2,98 17,80 1,50 16,30 0,21 39,27 36,01 2,78 

ʊʠʧ ʣʝʩʘ 2 ï ʩʦʩʥʷʢ ʙʨʫʩʥʠʯʥʳʡ (ʉɹʈ); ʊʃʋ ï ɸ2; ʙʦʥʠʪʝʪ ï 2  

ʇʨʦʙʘ 1 50 5,85 2,68 13,80 2,20 11,60 0,38 45,83 15,43 6,48 

ʇʨʦʙʘ 2 50 5,69 2,75 13,60 2,30 11,30 0,39 48,31 14,64 6,83 

ʇʨʦʙʘ 3 50 5,85 2,72 13,00 2,20 10,80 0,38 46,45 15,22 6,57 

ʇʨʦʙʘ 4 50 5,35 1,98 12,10 2,20 9,90 0,28 37,01 19,11 5,23 

Total2 200 5,69 2,54 13,80 2,20 11,60 0,18 44,69 31,64 3,16 

ʊʠʧ ʣʝʩʘ 3 ï ʩʦʩʥʷʢ ʯʝʨʥʠʯʥʳʡ (ʉʏ); ʊʃʋ ï ɸ3; ʙʦʥʠʪʝʪ ï 3  

ʇʨʦʙʘ 1 50 9,47 3,20 16,70 3,30 13,40 0,45 33,79 20,92 4,78 

ʇʨʦʙʘ 2 50 8,76 2,78 16,30 3,50 12,80 0,39 31,79 22,24 4,50 

ʇʨʦʙʘ 3 50 8,41 2,47 15,90 3,90 12,00 0,35 29,36 24,08 4,15 

ʇʨʦʙʘ 4 50 9,05 2,16 14,20 4,60 9,60 0,31 23,91 29,57 3,38 

Total3 200 8,92 2,69 16,70 3,30 13,40 0,19 30,15 46,90 2,13 

ʊʠʧ ʣʝʩʘ 4 ï ʩʦʩʥʷʢ ʣʠʧʥʷʢʦʚʳʡ (ʉʃʇʂ); ʊʃʋ ï ɺ2; ʙʦʥʠʪʝʪ ï 1  

ʇʨʦʙʘ 1 50 8,66 3,52 16,20 3,20 13,00 0,50 40,58 17,42 5,74 

ʇʨʦʙʘ 2 50 8,40 3,79 16,00 3,20 12,80 0,54 45,14 15,67 6,38 

ʇʨʦʙʘ 3 50 7,70 3,27 16,50 3,30 13,20 0,46 42,45 16,66 6,00 

ʇʨʦʙʘ 4 50 8,05 3,23 15,60 3,50 12,10 0,46 40,12 17,62 5,67 

Total4 200 8,20 3,45 16,50 3,20 13,30 0,24 42,08 33,61 2,98 

ʊʠʧ ʣʝʩʘ 5 ï ʝʣʴʥʠʢ ʙʨʫʩʥʠʯʥʳʡ (ɽɹʈ); ʊʃʋ ï ɺ2; ʙʦʥʠʪʝʪ ï 2  

ʇʨʦʙʘ 1 50 7,54 2,73 14,50 3,00 11,50 0,39 36,14 19,57 5,11 

ʇʨʦʙʘ 2 50 7,51 2,73 13,20 3,20 10,00 0,39 36,32 19,47 5,14 

ʇʨʦʙʘ 3 50 7,61 2,82 14,00 3,00 11,00 0,40 37,03 19,09 5,24 

ʇʨʦʙʘ 4 50 7,51 2,69 14,30 3,00 11,30 0,38 35,80 19,75 5,06 

Total5 200 7,54 2,72 14,50 3,00 11,50 0,19 36,06 39,22 2,55 

ʊʠʧ ʣʝʩʘ 6 ï ʩʦʩʥʷʢ ʢʠʩʣʠʯʥʳʡ (ʉʂ); ʊʃʋ ï ʉ3; ʙʦʥʠʪʝʪ ï 1  

ʇʨʦʙʘ 1 50 14,18 5,16 29,70 6,00 23,70 0,73 36,41 19,42 5,15 

ʇʨʦʙʘ 2 50 13,98 4,70 27,80 6,00 21,80 0,67 33,65 21,02 4,76 

ʇʨʦʙʘ 3 50 14,55 5,15 29,50 6,60 22,90 0,73 35,39 19,98 5,00 

ʇʨʦʙʘ 4 50 13,42 5,57 29,70 6,00 23,70 0,79 41,48 17,04 5,87 

Total6 200 14,03 5,13 29,70 6,00 23,70 0,36 36,57 38,67 2,59 

ʊʠʧ ʣʝʩʘ 7 ï ʩʦʩʥʷʢ ʤʘʡʥʠʢʦʚʦ-ʙʨʫʩʥʠʯʥʳʡ (ʉʄɹʈ); ʊʃʋ ï ɺ2; ʙʦʥʠʪʝʪ ï 1  

ʇʨʦʙʘ 1 50 25,62 7,89 43,50 8,50 35,00 1,12 30,79 22,97 4,35 

ʇʨʦʙʘ 2 50 27,40 8,31 42,10 8,60 33,50 1,18 30,33 23,31 4,29 

ʇʨʦʙʘ 3 50 25,87 9,25 42,70 8,90 33,80 1,31 35,74 19,79 5,05 

ʇʨʦʙʘ 4 50 27,18 8,52 43,50 9,00 34,50 1,21 31,37 22,54 4,44 

Total7 200 26,52 8,48 43,50 8,50 35,00 0,60 31,97 44,23 2,26 

ʆʙʦʙʱʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

Totalʆ 1400 11,21 8,05 43,50 1,50 42,00 0,22 71,78 52,12 1,92 

 

ʆʙʦʙʱʝʥʥʦʝ ʜʣʷ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʩʨʝʜʥʝʝ ʜʦʩʪʠʛʣʦ ʚʝʣʠʯʠʥʳ 

22,70Ñ0,68 ʩʤ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʤʝʞʜʫ ʘʙʩʦʣʶʪʥʳʤʠ ʧʨʝʜʝʣʘʤʠ (maxʆ=52,0 ʩʤ; 

minʆ=7,0 ʩʤ) ʢʘʢ 7,43 ʠ ʘʙʩʦʣʶʪʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʨʘʚʥʦʤ 45,0 ʩʤ. ʅʘ ʜʨʫʛʦʤ 

ʫʯʘʩʪʢʝ (ʉʄɹʈ ɺ2 ʙʦʥʠʪʝʪ 2) ʨʘʟʙʨʦʩ ʩʨʝʜʥʠʭ ʩʦʩʪʘʚʠʣ 2,25 ʩʤ ʩ ʧʨʝʚʳʰʝʥʠʝʤ 
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ʚ 1, 07 ʨʘʟʘ. ʆʙʦʙʱʝʥʥʦʝ ʩʨʝʜʥʝʝ ʜʦʩʪʠʛʣʦ 39,11Ñ0,80 ʩʤ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʣʠ-

ʤʠʪʦʚ (maxʆ=60,0 ʩʤ; minʆ=17,0 ʩʤ) ʢʘʢ 3,53 ʠ ʘʙʩʦʣʶʪʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʨʘʚʥʦʤ 

43,0 ʩʤ. 

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʡ ʚ ʪʘʢʩʘʮʠʠ ʤʦʣʦʜʥʷʢʦʚ ʧʦʢʘʟʘʪʝʣʴ ï ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʫ 

ʰʝʡʢʠ ʢʦʨʥʷ ï ʙʳʣ ʩʪʦʣʴ ʞʝ ʚʘʨʠʘʙʝʣʴʥʳʤ (ʩʤ. ʪʘʙʣ. 2). ɽʛʦ ʥʘʠʙʦʣʴʰʝʝ ʩʨʝʜ-

ʥʝʝ ʟʥʘʯʝʥʠʝ (27,40Ñ1,18 ʤʤ), ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚ ʣʫʯʰʠʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʫʯʘʩʪʢʝ ʉɹʈ ɺ2 ʙʦʥʠʪʝʪ 1, ʧʨʝʚʳʩʠʣʦ ʥʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ 

(25,62Ñ1,12 ʤʤ) ʪʘʤ ʞʝ ʥʘ 1,79 ʤʤ ʠʣʠ ʚ 1,07 ʨʘʟʘ. ʆʙʦʙʱʝʥʥʦʝ ʜʣʷ ʚʩʝʛʦ ʤʘʩ-

ʩʠʚʘ ʜʘʥʥʳʭ ʩʨʝʜʥʝʝ ʜʦʩʪʠʛʣʦ ʚʝʣʠʯʠʥʳ 26,52Ñ0,60 ʤʤ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʘʙʩʦ-

ʣʶʪʥʳʭ ʧʨʝʜʝʣʦʚ (maxʆ=43,50 ʤʤ; minʆ=8,5 ʤʤ) ʢʘʢ 5,12 ʠ ʘʙʩʦʣʶʪʥʦʤ ʜʠʘʧʘ-

ʟʦʥʝ, ʨʘʚʥʦʤ 35,0 ʤʤ. 

ʅʘ ʫʯʘʩʪʢʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʛʘʪʳʤʠ ʧʦʯʚʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (ʉʂ ʉ3 ʙʦ-

ʥʠʪʝʪ 1) ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʦʪ 13,42Ñ0,79 ʤʤ (ʧʨʦʙʘ 4) ʜʦ 14,55Ñ0,73 ʤʤ 

(ʧʨʦʙʘ 3), ʯʪʦ ʜʘʣʦ ʧʨʝʚʳʰʝʥʠʝ ʥʘ 1,13 ʤʤ ʠʣʠ ʚ 1, 08 ʨʘʟʘ. ʅʘ ʦʩʪʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʣʝʩʥʳʭ ʢʫʣʪɹʫʨ ʩʣʦʞʠʣʘʩʴ ʩʚʦʡʩʪʚʝʥʥʘʷ ʢʘʞʜʦʤʫ ʪʠʧʫ ʣʝʩʘ ʢʘʨʪʠʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʦʙʱʠʭ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʪʝʥʜʝʥʮʠʡ.  

ɺʳʚʦʜ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ɹʘʣʘʭʥʠʥʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʦ ʤʥʦʛʦ ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ ʙʦʛʘʪʩʪʚʦʤ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ 

ʣʝʩʘ. ʃʫʯʰʠʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʪʠʧʦʚ ʣʝʩʘ ʩ ʙʦ-

ʣʝʝ ʚʳʩʦʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ ʠ ʦʧʪʠʤʫʤʦʤ ʫʚʣʘʞʥʝʥʠʷ.  
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ɿʘ ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʇʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʘʨʢʘ 

çʀʟʤʘʡʣʦʚʦè ʧʨʝʪʝʨʧʝʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʘʪʝʨʠʘ-

ʣʦʚ ʣʝʩʦʫʩʪʨʦʡʩʪʚ, ʝʩʣʠ ʚ 1927 ʛʦʜʫ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ ʩʦʩʪʘʚʣʷʣʠ 83,2% ʧʣʦʱʘ-

ʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʝʚʳʰʘʶʪ 10%. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʥʝʟʳʙʣʝʤʦʩʪʴ ʧʦʟʠʮʠʡ ʣʠʩʪʚʝʥʥʠʮʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʦʣʚʝʢʘ, ʥʘ ʜʦʣʶ 

ʢʦʪʦʨʦʡ ʧʨʠʭʦʜʠʪʩʷ 2,2% [1]. ɺ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʦʩʢʦʚʩʢʦ-

ʛʦ ʨʝʛʠʦʥʘ ʣʠʩʪʚʝʥʥʠʮʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XIX ʚʝʢʘ, ʙʫʜʫʯʠ ʠʥ-

ʪʨʦʜʫʮʝʥʪʦʤ ʵʪʘ ʧʦʨʦʜʘ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʬʦʨʤʠʨʫʝʪ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʠ ʚʳ-

ʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʜʨʝʚʦʩʪʦʠ [2, 3]. ʗʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʣʠʩʪʚʝʥʥʠʮʳ ʝʚ-

ʨʦʧʝʡʩʢʦʡ ʚ ʜʝʧʦʥʠʨʦʚʘʥʠʠ ʫʛʣʝʨʦʜʘ ʧʝʨʝʜ ʪʘʢʦʡ ʢʦʨʝʥʥʦʡ ʧʦʨʦʜʦʡ, ʢʘʢ ʩʦʩʥʘ 
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ʦʙʳʢʥʦʚʝʥʥʘʷ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʜʚʫʢʨʘʪʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʧʦ 

ʥʘʢʦʧʣʝʥʥʦʤʫ ʫʛʣʝʨʦʜʫ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʝʩʴʤʘ ʞʝʣʘʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʣʠʩʪʚʝʥʥʠʮʳ ʝʚʨʦʧʝʡʩʢʦʡ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʦʛʦ ʠʥʪʨʦʜʫʮʝʥʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʝʩ-

ʥʳʭ ʢʫʣʴʪʫʨ [4]. ʍʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʣʠʩʪʚʝʥʥʠ-

ʮʳ, ʟʘ ʧʨʝʜʝʣʘʤʠ ʘʨʝʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʛʦʚʦʨʷʪ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʞʠʟʥʝʥ-

ʥʦʩʪʠ ʠʥʪʨʦʜʫʮʝʥʪʘ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ [5, 6]. 

ʆʙʨʘʟʮʦʤ ʫʥʠʢʘʣʴʥʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʣʠʩʪʚʝʥʥʠʮʳ ʝʚʨʦʧʝʡʩʢʦʡ (Larix 

decidua Mill .) ʷʚʣʷʶʪʩʷ ʧʦʩʘʜʢʠ 1865 ʠ 1885 ʛʛ. ʠ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ (Lar-

ix sibirica Ledeb.), ʩʦʟʜʘʥʥʳʝ ʚ 1900 ʛ. ʚ ʇʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʘʨʢʝ çʀʟ-

ʤʘʡʣʦʚʦè [1]. ɺ ʵʪʠʭ ʢʫʣʴʪʫʨʘʭ ʟʘʣʦʞʝʥʳ ʧʦʩʪʦʷʥʥʳʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ (ʇʇʇ) 

ʄʂ-2, ʄʇ-2 ʠ ʄʂ-1 ʚ ʢʚʘʨʪʘʣʘʭ 30, 18 ʠ 4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦ-

ʜʠʪʩʷ ʜʣʠʪʝʣʴʥʳʡ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. ʅʘ ʤʦʤʝʥʪ ʟʘʢʣʘʜʢʠ ʇʇʇ ʥʘ 

ʚʩʝʭ ʦʧʳʪʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʦʠʟʨʘʩʪʘʣʠ ʩʣʦʞʥʳʝ ʧʦ ʬʦʨʤʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʦʩʪʘʚ 

ʧʝʨʚʦʛʦ ʷʨʫʩʘ ʫ ʣʠʩʪʚʝʥʥʠʮʳ ʝʚʨʦʧʝʡʩʢʦʡ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʣʠʩʪʚʝʥʥʠʮʝʡ, ʩʦ-

ʩʪʘʚ ʚʪʦʨʦʛʦ ʷʨʫʩʘ ʥʘ ʇʇʇ ʄʇ-2 7ʃʧ3ʂʣ+ɹʝʜɼ, ʥʘ ʇʇʇ ʄʂ-2 ï 5ʂʣ4ɹ1ʃʧ. 

ʆʙʱʠʝ ʟʘʧʘʩʳ ʜʨʝʚʦʩʪʦʝʚ 989 ʠ 714 ʤ
3
/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʧʨʦʙʝ ʩ ʣʠʩʪʚʝʥ-

ʥʠʮʝʡ ʩʠʙʠʨʩʢʦʡ ʧʝʨʚʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʩʪʘʚʦʤ 9ʃ1ɺʝʜɹ ʩ ʟʘʧʘʩʦʤ  

624 ʤ
3
/ʛʘ, ʚʪʦʨʦʡ ʷʨʫʩ ʠʤʝʣ ʩʦʩʪʘʚ 8ɺ2ɹʝʜʂʣ, ɼ, ʦʙʱʠʡ ʟʘʧʘʩ ï 670 ʤ

3
/ʛʘ [7].  

ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʝʯʸʪʘ 2014 ʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʠʩʪʚʝʥʥʠʮʘ ʝʚʨʦʧʝʡʩʢʘʷ ʩʦʭʨʘ-

ʥʷʝʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʥʘ ʇʇʇ ʄʇ-2. ɺ ʚʦʟʨʘʩʪʝ 129 ʣʝʪ ʩʦʩʪʘʚ ʧʝʨʚʦʛʦ ʷʨʫʩʘ ʥʝ ʠʟʤʝʥʠʣʩʷ 

ï 10ʃ, ʟʘʧʘʩ 1053 ʤ
3
/ʛʘ, ʚʪʦʨʦʡ ʷʨʫʩ ʠʤʝʣ ʩʦʩʪʘʚ 7ʃʧ3ʂʣ+ɹ ʠ ʟʘʧʘʩ 63 ʤ

3
/ʛʘ. 

ʆʙʱʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʨʝʚʦʩʪʦʷ ï 1116 ʤ
3
/ʛʘ, ʪʝʢʫʱʠʡ ʧʨʠʨʦʩʪ ʣʠʩʪʚʝʥʥʠʮʳ 

ʜʦʩʪʠʛʘʣ ʚʥʫʰʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ï 8,6 ʤ
3
/ʛʘ, ʘ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ï 8,2 ʤ

3
/ʛʘ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʤʘʝ-ʠʶʣʝ 2023 ʛ., ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʠʩʪʚʝʥʥʠʮʘ ʩʦʭʨʘ-

ʥʷʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ. ɺ ʩʦʩʪʘʚʝ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʧʨʦ-

ʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ, ʚ ʧʝʨʚʦʤ ʷʨʫʩʝ ʣʠʩʪʚʝʥʥʠʮʘ ʟʘʥʷʣʘ ʛʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦ-

ʞʝʥʠʝ, ʚʦ 2-ʤ ʷʨʫʩʝ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦʣʷ ʫʯʘʩʪʠʷ ʚʷʟʘ ʠ ʙʝʨʸʟʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʢʨʝ-

ʧʠʣʠʩʴ ʧʦʟʠʮʠʠ ʢʣʸʥʘ ʦʩʪʨʦʣʠʩʪʥʦʛʦ. ʃʠʩʪʚʝʥʥʠʮʘ ʝʚʨʦʧʝʡʩʢʘʷ ʥʘ ʇʇʇ ʄʇ-2 

ʧʦʩʪʨʘʜʘʣʘ ʦʪ ʚʝʪʨʦʚʘʣʘ, ʯʠʩʣʦ ʩʪʚʦʣʦʚ ʩʥʠʟʠʣʦʩʴ ʩ 313 ʜʦ 241 ʰʪ./ʛʘ, ʧʦʵʪʦʤʫ 
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ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʤʳ ʜʘʸʤ ʧʦ ʇʇʇ ʄʂ-2. ɺ 158 ʣʝʪ ʩʦʩʪʘʚ ʧʝʨʚʦʛʦ ʷʨʫʩʘ ʧʨʝʞ-

ʥʠʡ, ʟʘʧʘʩ 748 ʤ
3
/ʛʘ, ʚʪʦʨʦʡ ʷʨʫʩ ʟʘ ʧʨʦʰʝʜʰʠʡ ʧʝʨʠʦʜ ʪʘʢʞʝ ʥʝ ʠʟʤʝʥʠʣʩʷ ï 

6ʂʣ3ɹ1ʃʧ, ʟʘʧʘʩ 149 ʤ
3
/ʛʘ. ʃʠʩʪʚʝʥʥʠʮʘ, ʢʘʢ ʛʦʩʧʦʜʩʪʚʫʶʱʠʡ ʵʣʝʤʝʥʪ ʧʝʨʚʦʛʦ 

ʷʨʫʩʘ, ʚ VIII ʢʣʘʩʩʝ ʚʦʟʨʘʩʪʘ ʧʨʦʜʦʣʞʘʣʘ ʧʨʠʨʦʩʪ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʚʳʩʦʪʝ, ʘ ʪʘʢ-

ʞʝ ʟʘʧʘʩʫ, ʦʙʱʠʡ ʟʘʧʘʩ ʦʩʪʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ï 897 ʤ
3
/ʛʘ, ʪʝʢʫʱʠʡ ʧʨʠ-

ʨʦʩʪ ʣʠʩʪʚʝʥʥʠʮʳ ï 5,8 ʤ
3
/ʛʘ, ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ï 4,7 ʤ

3
/ʛʘ. 

ɼʣʷ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʭ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ-

ʟʥʘʢʦʚ ʨʘʩʧʘʜʘ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʫʯʠʪʳʚʘʷ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʥʠʷ 

ʜʝʨʝʚʝɹʚ [8]. 

 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʣʠʩʪʚʝʥʥʠʮʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʣʷʝʪ 42,3% ʥʘ ʇʇʇ 

ʄʂ-1. ɹʦʣʴʰʘʷ ʯʘʩʪʴ (ʦʪ 46,2 ʜʦ 67,6%) ʦʪʥʦʩʠʪʩʷ ʢʦ 2-ʡ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʥʠʷ 

(ʦʩʣʘʙʣʝʥʥʳʝ); ʦʪ 5,4 ʜʦ 10,7% ï ʢ 3-ʡ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʥʠʷ (ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥ-

ʥʳʝ) (ʨʠʩ. 1). ʋʩʳʭʘʶʱʠʭ ʜʝʨʝʚʴʝʚ ʥʘ ʦʧʳʪʥʳʭ ʦʙʲʝʢʪʘʭ ʥʝ ʚʳʷʚʣʝʥʦ, ʘ ʜʦʣʷ 

ʧʦʛʠʙʰʠʭ (ʩʫʭʦʩʪʦʷ) ʥʝ ʧʨʝʚʳʰʘʝʪ 4,9%. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷ-

ʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,7 ʜʦ 1,9. ɺ ʮʝʣʦʤ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʦʧʳʪʥʳʝ ʦʙʲʝʢʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʛʨʘʥʠ-

ʮʘʭ ʄʦʩʢʚʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʬʝʜʨʳ 

ʵʢʦʣʦʛʠʠ ʠ ʟʘʱʠʪʳ ʣʝʩʘ ʄɻʋʃʝʩʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʙʦʣʝʝ 20 ʣʝʪ ʥʘʟʘʜ, ʩʨʝʜʥʝ-

ʚʟʚʝʰʝʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʣʠʩʪʚʝʥʥʠʮʳ ʙʳʣʘ 2,5 [9]. 

ʕʪʦʪ ʦʙʲʝʢʪ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʤʝʰʝʥʠʝ ʣʠʩʪʚʝʥʥʠʮʳ ʩ ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʥʝ ʧʝʨʩʧʝʢʪʠʚʥʦ, ʜʫʙ ʚʳ-
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ʧʘʜʘʝʪ ʧʦʣʥʦʩʪʴʶ, ʘ ʚʷʟ ʯʘʩʪʠʯʥʦ ʠʟ ʩʦʩʪʘʚʘ ʥʘʩʘʞʜʝʥʠʡ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨ-

ʞʜʘʶʪ ʨʝʟʫʣʪɹʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʃɸʅ ʈɸʅ [10]. 
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ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦ-

ʟʜʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ - ʚʳʨʘʱʠʚʘʥʠʝ ʠ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʪʦʤ-

ʩʪʚʘ ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʦʜʥʦʤ ʧʫʥʢʪʝ ʚʳʨʘʱʠʚʘʥʠʷ [4]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ï ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʨʦʥʳ ʩʦʩ-

ʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ 56-ʣʝʪʥʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ (ʘʣʪʘʡʩʢʦʝ, ʣʝʥʠʥʦʛʦʨʩʢʦʝ, ʷʨʮʝʚʩʢʦʝ) ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʂʨʘʩʥʦʷʨʩʢʘ. 

ɼʝʨʝʚʴʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʨʦʰʠʤ ʩʦʩʪʦʷʥʠʝʤ, ʫʩʧʝʰʥʳʤ 

ʨʦʩʪʦʤ, ʨʘʟʚʠʪʠʝʤ ʢʨʦʥʳ [3].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʣʘʥʪʘʮʠʠ çʄʝʪʝʦʩʪʘʥʮʠʷè, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʣʝʩʭʦʟʘ ʉʠʙɻʋ ʠʤ. ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ ʚ ʧʨʠʛʦ-
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ʨʦʜʥʦʡ ʟʦʥʝ ʂʨʘʩʥʦʷʨʩʢʘ. ʇʣʘʥʪʘʮʠʷ ʩʦʟʜʘʥʘ ʧʦ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 5ʭ5 ʤ ʧʦʩʘʜʦʯ-

ʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʚʳʨʘʱʝʥʥʳʤ ʠʟ ʩʝʤʷʥ, ʩʦʙʨʘʥʥʳʭ ʚ 1964 ʛ. [1, 5]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʘ ʙʳʣʠ ʩʦʙʨʘʥʳ ʩʝʤʝʥʘ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ, ʧʨʦʠʟʨʘʩʪʘʁ ʱʠʭ ʚ ʢʦʦʨʜʠʥʘʪʘʭ: ʩ.ʰ. 50
ʦ
12¡ - 61

ʦ
00¡, ʚ.ʜ. 85

ʦ
33¡

 - 

90
ʦ
36¡ [2]. ɺʳʩʦʪʘ ʤʘʪʝʨʠʥʩʢʠʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 

100 ʜʦ 1700 ʤ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʥʘʩʘʞʜʝʥʠʡ 

ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ  

ʇʨʦʠʩʭʦʞʜʝʥʠʝ 

ʄʝʩʪʦ ʩʙʦʨʘ ʩʝʤʷʥ 

ʈʝʛʠʦʥ 
ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ 

ʧʘʩʧʦʨʪʫ 

ʢʦʦʨʜʠʥʘʪʳ ʚʳʩʦʪʘ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦ-

ʨʷ, ʤ ʩ.ʰ. ʚ.ʜ. 

ɸʣʪʘʡʩʢʦʝ ɸʣʪʘʡ 
ʂʘʨʘʢʦʢʰʠʥʩʢʠʡ 

ʃʇʍ 
51
ʦ
50¡

 
86
ʦ
54¡ 700 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ ʂʘʟʘʭʩʪʘʥ 

ʃʝʥʠʥʦʛʦʨʩʢʠʡ 

ʣʝʩʭʦʟ, ʏʝʨʥʦ-

ʋʙʠʥʩʢʦʝ ʣ-ʚʦ 
50
ʦ
12¡

 
85
ʦ
33¡ 1700 

ʗʨʮʝʚʩʢʦʝ 
ʂʨʘʩʥʦʷʨʩʢʠʡ 

ʢʨʘʡ 

ʗʨʮʝʚʩʢʠʡ ʃʇʍ, 

ɺʦʨʦʛʦʚʩʢʦʝ ʣ-ʚʦ 
61
ʦ
00¡

 
90
ʦ
36¡ 100 

 

ɺ ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: ʠʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʢʨʦʥʳ 

ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ 56-ʣʝʪʥʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʮʝʥʢʝ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ 

ʦʧʨʝʜʝʣʷʣʠ: ʜʠʘʤʝʪʨ ʢʨʦʥʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʚʦʡ ʢʨʦʥʳ, ʦʙʲʝʤ ʢʨʦʥʳ, 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʚ ʤʫʪʦʚʢʝ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ, ʜʣʠʥʘ ʙʦʢʦʚʦʡ ʚʝʪʚʠ, ʜʠʘʤʝʪʨ ʙʦ-

ʢʦʚʦʡ ʚʝʪʚʠ ʫ ʦʩʥʦʚʘʥʠʷ, ʜʣʠʥʫ ʭʚʦʠ, ʩʨʝʜʥʠʝ ʛʦʜʠʯʥʳʝ ʧʨʠʨʦʩʪʳ ʙʦʢʦʚʦʛʦ 

ʧʦʙʝʛʘ ʚ ʜʣʠʥʫ ʟʘ 10-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʫʛʦʣ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʝʪʚʝʡ ʢ ʩʪʚʦʣʫ, ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ 

ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʦʩʪʘ ʢʨʦʥʳ ʫ ʧʦʪʦʤʩʪʚʘ ʘʣʪʘʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʪʘʙʣ. 2).  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʠʘʤʝʪʨ ʢʨʦʥʳ ʠ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʴ ʞʠʚʦʡ ʢʨʦʥʳ 56-ʣʝʪʥʠʭ ʜʝʨʝʚʴʝʚ ʥʘ ʦʙʲʝʢʪʝ ʥʘʠʙʦʣʴʰʠʤ ʦʪʣʠʯʘ-
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ʣʦʩʴ ʘʣʪʘʡʩʢʦʝ ʧʦʪʦʤʩʪʚʦ, ʫʨʦʚʝʥʴ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʨʦʩʪʘ ʚʘʨʴʠʨʦʚʘʣ ʦʪ ʥʠʟʢʦʛʦ ʜʦ ʧʦʚʳʰʝʥʥʦʛʦ. 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ 56-ʣʝʪʥʠʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ ʨʘʟʥʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ 
Xʩʨ. Ñm V,% P,% 

ʋʨʦʚʝʥʴ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ 

tʬʘʢʪ  

ʧʨʠ t05 = 2,02 

ɼʠʘʤʝʪʨ ʢʨʦʥʳ, ʤ 

ɸʣʪʘʡʩʢʦʝ 7,7 0,20 11,8 2,6 ʥʠʟʢʠʡ - 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ 6,7 0,28 17,7 4,2 ʩʨʝʜʥʠʡ 2,91 

ʗʨʮʝʚʩʢʦʝ 5,5 0,46 26,8 8,5 ʚʳʩʦʢʠʡ 4,39 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʞʠʚʦʡ ʢʨʦʥʳ, ʤ 

ɸʣʪʘʡʩʢʦʝ 14,0 0,18 5,9 1,3 ʥʠʟʢʠʡ - 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ 11,4 0,35 13,0 3,1 ʩʨʝʜʥʠʡ 6,61 

ʗʨʮʝʚʩʢʦʝ 13,0 0,36 8,8 2,8 ʥʠʟʢʠʡ 2,48 

 

ʅʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʢʨʦʥʳ ʦʪʤʝʯʝʥ ʫ ʜʝʨʝʚʴʝʚ ʘʣʪʘʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ï 329,5 ʤ
3
 (ʨʠʩ. 1). 
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ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ

ɸʣʪʘʡʩʢʦʝʃʝʥʠʥʦʛʦʨʩʢʦʝʗʨʮʝʚʩʢʦʝ
 

ʈʠʩʫʥʦʢ 1 ï ʆʙʲʝʤ ʢʨʦʥʳ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ  

ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 

ʆʪʤʝʯʝʥ ʩʨʝʜʥʠʡ (ʷʨʮʝʚʩʢʦʝ) ʠ ʚʳʩʦʢʠʡ (ʘʣʪʘʡʩʢʦʝ, ʣʝʥʠʥʦʛʦʨʩʢʦʝ) ʫʨʦ-

ʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʜʠʘʤʝʪʨʘ ʙʦʢʦʚʦʡ ʚʝʪʚʠ (ʪʘʙʣ. 3). 

ɼʣʠʥʘ ʚʝʪʚʠ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 2,3 ʤ (ʣʝʥʠʥʦʛʦʨʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ) ʜʦ 2,9 ʤ (ʷʨʮʝʚʩʢʦʝ). ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ 

ʙʦʢʦʚʦʛʦ ʧʦʙʝʛʘ ʫ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ ʚ ʥʠʞʥʝʡ ʤʫʪʦʚʢʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 

10 ʣʝʪ 15,4Ñ0,33 ʩʤ ʙʝʟ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʚʘʨʠʘʥ-
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ʪʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʚ ʤʫʪʦʚʢʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 4,4 ʜʦ 5,0 ʰʪ. ʋʨʦʚʝʥʴ ʠʟʤʝʥ-

ʯʠʚʦʩʪʠ ʦʪ ʩʨʝʜʥʝʛʦ ʜʦ ʚʳʩʦʢʦʛʦ. ʋ ʧʦʪʦʤʩʪʚʘ ʣʝʥʠʥʦʛʦʨʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʦʪʤʝ-

ʯʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʯʠʩʣʦ ʚʝʪʚʝʡ ʚ ʤʫʪʦʚʢʘʭ (5,0Ñ0,21 ʰʪ.).  

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʢʨʦʥʳ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ ʨʘʟʥʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ  

ʧʨʦʠʩʭʦʞʜʝʥʠʝ 
Xʩʨ. Ñm V,% P,% 

ʋʨʦʚʝʥʴ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ 

tʬʘʢʪ  

ʧʨʠ t05 = 2,02 

ɼʠʘʤʝʪʨ ʙʦʢʦʚʦʡ ʚʝʪʚʠ ʫ ʦʩʥʦʚʘʥʠʷ, ʩʤ 

ɸʣʪʘʡʩʢʦʝ 2,1 0,10 21,5 4,7 ʚʳʩʦʢʠʡ 1,11 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ 2,2 0,16 30,8 7,3 ʚʳʩʦʢʠʡ 0,46 

ʗʨʮʝʚʩʢʦʝ 2,3 0,15 20,9 6,6 ʩʨʝʜʥʠʡ - 

ɼʣʠʥʘ ʙʦʢʦʚʦʡ ʚʝʪʚʠ, ʩʤ 

ɸʣʪʘʡʩʢʦʝ 2,5 0,14 24,9 5,4 ʚʳʩʦʢʠʡ 1,18 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ 2,3 0,16 29,0 6,8 ʚʳʩʦʢʠʡ 1,72 

ʗʨʮʝʚʩʢʦʝ 2,9 0,31 34,1 10,8 ʚʳʩʦʢʠʡ - 

ʉʨʝʜʥʠʝ ʛʦʜʠʯʥʳʝ ʧʨʠʨʦʩʪʳ ʙʦʢʦʚʦʛʦ ʧʦʙʝʛʘ ʚ ʜʣʠʥʫ ʟʘ 10-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʩʤ 

ɸʣʪʘʡʩʢʦʝ 15,0 0,22 21,7 1,5 ʚʳʩʦʢʠʡ 1,01 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ 15,2 0,30 26,7 2,0 ʚʳʩʦʢʠʡ 0,45 

ʗʨʮʝʚʩʢʦʝ 15,4 0,33 21,4 2,1 ʚʳʩʦʢʠʡ - 

ʂʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʚ ʤʫʪʦʚʢʝ, ʰʪ. 

ɸʣʪʘʡʩʢʦʝ 4,6 0,18 17,7 3,9 ʩʨʝʜʥʠʡ 1,45 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ 5,0 0,21 18,1 4,3 ʩʨʝʜʥʠʡ - 

ʗʨʮʝʚʩʢʦʝ 4,4 0,43 30,7 9,7 ʚʳʩʦʢʠʡ 1,25 

ʋʛʦʣ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʝʪʚʝʡ ʢ ʩʪʚʦʣʫ, ʛʨʘʜ. 

ɸʣʪʘʡʩʢʦʝ 76,2 2,54 15,3 3,3 ʩʨʝʜʥʠʡ 1,03 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ 74,8 1,91 10,8 2,6 ʥʠʟʢʠʡ 1,61 

ʗʨʮʝʚʩʢʦʝ 79,9 2,53 10,0 3,2 ʥʠʟʢʠʡ - 

ɼʣʠʥʘ ʭʚʦʠ, ʩʤ 

ɸʣʪʘʡʩʢʦʝ 11,7 0,30 11,6 2,5 ʥʠʟʢʠʡ - 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ 10,1 0,37 15,5 3,7 ʩʨʝʜʥʠʡ 3,36 

ʗʨʮʝʚʩʢʦʝ 10,7 0,50 14,8 4,7 ʩʨʝʜʥʠʡ 1,71 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ 

ɸʣʪʘʡʩʢʦʝ 3,7 0,29 35,9 7,8 ʚʳʩʦʢʠʡ 2,20 

ʃʝʥʠʥʦʛʦʨʩʢʦʝ 3,4 0,26 31,8 7,5 ʚʳʩʦʢʠʡ 2,98 

ʗʨʮʝʚʩʢʦʝ 4,7 0,35 23,6 7,5 ʚʳʩʦʢʠʡ - 

 

ʆʪ ʫʛʣʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʠʭ ʚʝʪʚʝʡ ʢ ʩʪʚʦʣʫ ʜʝʨʝʚʘ ʟʘʚʠʩʠʪ ʦʯʠʱʝʥʠʝ 

ʩʪʚʦʣʘ ʦʪ ʩʫʯʴʝʚ. ʋ ʜʝʨʝʚʴʝʚ ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʵʪʦʪ ʧʦ-

ʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 74,8Á ʜʦ 79,9Á ʙʝʟ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʘʨʠʘʥ-

ʪʘʤʠ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʣʠʥʳ ʭʚʦʠ ʫ ʧʦʪʦʤʩʪʚ ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ, ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʚʳh ʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʧʦʪʦʤʩʪʚʘ ʘʣʪʘʡʩʢʦʡ 
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ʧʦʧʫʣʷʮʠʠ 11,7Ñ0,30 ʩʤ. ʅʘʠʙʦʣʴʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʭʚʦʠ ʦʪʤʝʯʝʥʘ 

ʫ ʜʝʨʝʚʴʝʚ ʷʨʮʝʚʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (4,7Ñ0,35 ʣʝʪ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʣʪʘʡʩʢʠʤ ʠ 

ʣʝʥʠʥʦʛʦʨʩʢʠʤ (tʬ>t05). 

ʃʫʯʰʠʤ ʨʦʩʪʦʤ ʢʨʦʥʳ ʧʦ ʜʠʘʤʝʪʨʫ, ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʞʠʚʦʡ ʢʨʦʥʳ, ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʚʝʪʚʝʡ ʚ ʤʫʪʦʚʢʝ, ʜʣʠʥʝ ʭʚʦʠ ʠ ʦʙʲʝʤʦʤ ʢʨʦʥʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʦʩ-

ʥʘ ʢʝʜʨʦʚʘʷ ʩʠʙʠʨʩʢʘʷ ʘʣʪʘʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 56-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ. 

ʇʦʪʦʤʩʪʚʦ ʷʨʮʝʚʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʜʣʠʥʦʡ ʙʦ-

ʢʦʚʳʭ ʧʦʙʝʛʦʚ ʚ ʥʠʞʥʝʡ ʤʫʪʦʚʢʝ, ʜʣʠʥʦʡ ʠʭ ʛʦʜʠʯʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʜʠʘʤʝʪʨʦʤ 

ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ, ʥʘʠʙʦʣʴʰʠʤ ʫʛʣʦʤ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʝʪʚʝʡ ʢ ʩʪʚʦʣʫ, ʙʦʣʝʝ ʜʣʠ-

ʪʝʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʭʚʦʠ.  
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1. ɹʨʘʪʠʣʦʚʘ, ʅ. ʇ. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʝʜʨʘ ʩʠʙʠʨʩʢʦʛʦ ʥʘ 
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ɼʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʟʝʣʝʥʝʥʠʠ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ. 

ʀʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʣʘʶʪ ʠʭ ʥʝʟʘʤʝʥʠʤʳʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʬʦʨʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ. ɻʨʫʧʧʦʚʳʝ ʠ 

ʦʜʠʥʦʯʥʳʝ ʧʦʩʘʜʢʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʚʘʨʠʘʥ-

ʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʠʥʪʝʨʝʩʥʳʝ 

ʢʦʤʧʦʟʠʮʠʠ, ʧʨʠʚʣʝʢʘʶʱʠʝ ʚʥʠʤʘʥʠʝ ʠ ʧʨʠʜʘʶʱʠʝ ʫʥʠʢʘʣʴʥʦʩʪʴ ʜʘʥʥʦʤʫ ʤʝ-

ʩʪʫ. ɼʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʪʘʢʞʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʦʥʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʘʜʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ [1]. ʆʜʥʘʢʦ ʚʝʣʠʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʝʥʠʡ ʚʳ-

ʥʫʞʜʘʝʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʛʨʘʥʠʯʠʚʘʪʴ ʩʚʦʡ ʚʳʙʦʨ, ʫʜʝʣʷʷ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ 

ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʠʜʘʤ ʠ ʧʦʨʦʜʘʤ, ʦʪʚʝʯʘʶʱʠʤ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ 

ʠ ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʍʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. 

https://www.teacode.com/online/udc/63/631.53.html
https://www.teacode.com/online/udc/67/674.032.477.62.html
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ʕʪʠ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʯʪʠ ʚʩʝʭ ʣʘʥʜʰʘʬʪʥʳʭ ʘʨʭʠ-

ʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʢʨʘʩʦʪʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʘʜʘʭ ʠ ʧʘʨʢʘʭ, ʥʝʣʴʟʷ ʦʙʦʡʪʠʩʴ ʙʝʟ ʠʟʷʱʥʳʭ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʩ 

ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠ̫ ʭ. 

ʀʩʧʦʣʴʟʫʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʦʨʪʘ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ, ʤʦʞʥʦ ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ ʫʥʠ-

ʢʘʣʴʥʳʝ ʠ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʫʯʠʪʳʚʘʷ ʪʘʢʞʝ ʢʣʠʤʘʪʠ-

ʯʝʩʢʫʶ ʟʦʥʫ [2]. 

ʈʘʩʪʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʟʦʥʳ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʩʪʨʝʩʩʫ, ʚʳʟʚʘʥʥʦʤʫ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʪʘʢ 

ʠ ʨʝʟʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʦʪʤʝʯʘʶʪʩʷ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ [3]. 

ʇʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʤʦʞʥʦ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʟʘʢʘʣʠʚʘʥʠʝʤ, ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʝʤʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʦʪʢʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [4, 5]. 

ɼʝʡʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʠʜʦ- ʠ ʥʝʚʠʜʦʩʧʝʮʠ-

ʬʠʯʥʦ, ʧʦʵʪʦʤʫ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʭ ʜʝʡʩʪʚʠʷ ʥʘ ʦʜʥʠ ʢʫʣʴʪʫʨʳ, ʥʝʚʦʟʤʦʞʥʦ 

ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʩ ʜʨʫʛʠʤʠ. ʆʜʥʘʢʦ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʝ-

ʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʳ-

ʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [6, 7]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʌɻɹʋ çʆʤʩʢʠʡ ʈʝʬʝʨʝʥʪʥʳʡ ʮʝʥʪʨ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘè (ʛ. 

ʆʤʩʢ), ʥʘ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʩʘʞʝʥʮʝʚ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʢʘʟʘʮʢʦʛʦ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ çʉʘʜ ʠʤʝʥʠ  

ɸ.ɼ. ʂʠʟʶʨʠʥʘè ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʌɻɹʆʋ ɺʆ ʆʤʩʢʦʛʦ ɻɸʋ  

(ʛ. ʆʤʩʢ) ʚ ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2023 ʛʦʜʳ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʙʠʦʧʨʝʧʘʨʘʪʳ: 

1. ɸʟʦʣʝʥ ï ʵʪʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ ʩʚʦʝʤ ʩʦ-

ʩʪʘʚʝ ʰʪʘʤʤ Azotobacter vinelandii, ʦʙʣʘʜʘʶʱʠʡ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʠʤ ʩʚʦʡ-

ʩʪʚʦʤ ʠ ʬʫʥʛʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ. 
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2. ɽʣʝʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʘ 

Pseudomonas aureofaciens. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʝʧʘʨʘʪʫ ʨʘʩʪʝʥʠʷ ʧʦʣʫʯʘʶʪ ʣʫʯ-

ʰʝʝ ʧʠʪʘʥʠʝ ʟʘ ʩʯʝʪ ʨʘʟʣʦʞʝʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʩʬʘʪʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʭ 

ʚ ʬʦʨʤʫ, ʜʦʩʪʫʧʥʫʶ ʨʘʩʪʝʥʠʷʤ. ɹʘʢʪʝʨʠʠ ʪʘʢʞʝ ʧʨʦʜʫʮʠʨʫʶʪ ʘʥʪʠʙʠʦʪʠʢʠ. 

3. ʊʨʠʭʦʜʝʨʤʠʥ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʦʯʚʝʥʥʳʡ ʛʨʠʙ Trihoderma viride, ʚʳʜʝ-

ʣʝʥʥʳʡ ʚ ʆʤʩʢʝ. ʅʘʨʷʜʫ ʩ ʫʣʫʯʰʝʥʠʝʤ ʧʠʪʘʥʠʷ, ʪʨʠʭʦʜʝʨʤʠʥ ʦʙʣʘʜʘʝʪ ʬʫʥʛʠ-

ʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ. 

4. ʏʝʨʥʳʝ ʜʨʦʞʞʠ ï ʵʪʦ ʧʨʝʧʘʨʘʪ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʞʠʚʘʷ 

ʢʫʣʴʪʫʨʘ ʜʨʦʞʞʝʡ Exophiala Nigrum. ʕʪʦʪ ʙʠʦʧʨʝʧʘʨʘʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʝ-

ʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʩʪʠʤʫʣʠʨʫʝʪ ʠʭ ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ 

ʦʙʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ. 

5. ʂʦʥʪʨʦʣʴ ï ʩʘʞʝʥʮʳ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʢʘʟʘʮʢʦʛʦ, ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ.  

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ ʧʦʣʠʚʝ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʩʘʞʝʥʮʘʤʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʨʘʩʭʦʜʘ, ʧʨʝʜʧʠʩʘʥ-

ʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʧʨʝʧʘʨʘʪʦʚ - ʌɻɹʋ çʆʤʩʢʠʡ ʨʝʬʝʨʝʥʪʥʳʡ ʮʝʥʪʨ ʈʦʩ-

ʩʝʣʴʭʦʟʥʘʜʟʦʨʘè.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ.), ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʘ. ɺ ʧʝʨʚʳʡ ʛʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʟʥʘʯʝʥʠʷ ʧʦ ʚʳ-

ʩʦʪʝ ʙʳʣʠ ʚʳʰʝ ʚ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ ɽʣʝʥʘ ʠ ʏʝʨʥʳʝ ʜʨʦʞʞʠ, 

ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 95% 

ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʪʦʣʴʢʦ ʚ ʦʧʳʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɽʣʝʥʘ. ʇʦ ʜʠʘ-

ʤʝʪʨʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʙʳʣʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ɽʣʝʥʘ, ɸʟʦʣʝʥ, ʊʨʠʭʦʜʝʨʤʠʥ. 

ɺ 2022 ʛʦʜʫ ʚ ʦʧʳʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʧʘʨʘʪʦʤ ɽʣʝʥʘ ʥʘʙʣʶʜʘʣʘʩʴ 

ʥʘʠʙʦʣʴʰʘʷ ʜʦʩʪʦʚʝʨʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʢ ʧʦ ʚʳʩʦʪʝ ʩʘʞʝʥʮʝʚ, ʪʘʢ ʠ ʧʦ ʪʦʣ-

ʱʠʥʝ ʩʪʚʦʣʠʢʘ. ʅʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ ʧʦ ʚʳʩʦʪʝ ʙʳʣ ʚʘʨʠʘʥʪ ʦʧʳʪʘ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʧʨʝʧʘʨʘʪʦʤ ʏʝʨʥʳʝ ʜʨʦʞʞʠ, ʥʦ ʧʦ ʜʠʘʤʝʪʨʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝ-
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ʚʳʰʘʣ ʢʦʥʪʨʦʣʴ. ʉʘʞʝʥʮʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ɸʟʦʣʝʥ ʠ ʊʨʠʭʦʜʝʨʤʠʥ 

ʧʦ ʠʟʫʯʘʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʙʳʣʠ ʥʠʞʝ ʢʦʥʪʨʦʣʷ.  

ʊʘʙʣʠʮʘ ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʘʞʝʥʮʝʚ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʢʘʟʘʮʢʦʛʦ (ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʚʘʨʠʘʥʪʫ) 

ʇʦʢʘʟʘʪʝʣʴ ɻʦʜ 

ɺʘʨʠʘʥʪ 

ʂʦʥʪʨʦʣʴ ɸʟʦʣʝʥ ɽʣʝʥʘ ʊʨʠʭʦʜʝʨʤʠʥ 
ʏʝʨʥʳʝ 

ʜʨʦʞʞʠ 
ʅʉʈ05 

ɺʳʩʦʪʘ, ʩʤ 

2021 22,2 19,0 23,2 19,1 22,5 

1,0 2022 31,0 22,3 33,7 24,2 30,3 

2023 32,2 26,8 41,8 29,6 32,5 

ɼʠʘʤʝʪʨ 

ʢʦʨʥʝʚʦʡ 

ʰʝʡʢʠ, ʤʤ 

2021 3,4 3,8 3,9 3,6 3,5 

0,14 2022 4,4 4,2 4,7 4,3 4,7 

2023 5,2 5,3 6,8 5,2 5,4 

 

ɺ 2023 ʛʦʜʫ ʪʝʥʜʝʥʮʠʷ, ʦʙʥʘʨʫʞʝʥʥʘʷ ʚ 2022 ʛʦʜʫ, ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ʉʘ-

ʞʝʥʮʳ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʧʨʝʧʘʨʘʪʦʤ ɽʣʝʥʘ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴ, ʢʘʢ 

ʧʦ ʚʳʩʦʪʝ, ʪʘʢ ʠ ʧʦ ʜʠʘʤʝʪʨʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʘʞʝʥʮʘʤʠ ʤʦʞʞʝ-

ʚʝʣʴʥʠʢʘ ʢʘʟʘʮʢʦʛʦ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʚ ʚʳʩʦʪʫ ʠ ʨʦʩʪʦʤ ʜʠʘʤʝʪʨʘ ʢʦʨʥʝʚʦʡ 

ʰʝʡʢʠ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʙʳʣ ʧʨʝʧʘʨʘʪ ɽʣʝʥʘ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʉʘʚʚʠʥʘ ʊ.ɼ. ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ / ʊ.ɼ. ʉʘʚʚʠʥʘ, ʉ.ʀ. ɸʩʪʘʰʠʥʘ, ɽ.ʆ. ɻʦʤʟʢ̫ʦʚʘ 

// ʈʘʟʚʠʪʠʝ ʥʘʫʯʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʣʦʜʝʞʠ: 

ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ X ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʄʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʧʦʩʚʷʱʝʥʥʦʡ 75-ʣʝʪʠʶ ʂʫʨʛʘʥʩʢʦʡ ɻʉʍɸ ʠʤʝʥʠ  
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ʉ. 405-409. 
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˝ˍ˔˝ˍˎ˛˟˗ˍ ˕ ˏ˚˒ˑ˝˒˚˕˒ ˕˚˚˛ˏˍˣ˕˛˚˚˨ˢ ˟˒ˢ˚˛˘˛ː˕˖ ˏ  ˛˟˝ˍ˞˘˕ ˘˒˞˚˛ː˛ ˢ˛˔ˬ̟˞˟ˏˍ 
 

 195 

3. ɼʝʛʪʷʨʝʚ ɸ.ʀ., ɹʘʨʘʡʱʫʢ ɻ.ɺ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʂʠʧʘʨʠʩʦʚʳʝ 

ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ / ɸ.ʀ. ɼʝʛʪʷʨʝʚ, ɻ.ɺ. ɹʘʨʘʡʱʫʢ // ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, 2020. ï ʉ. 496-499. 

4. Gorb E.A., Barayshchuk G.V. Evaluation of microbiological preparations 

effect on introduced species of trees // Proceedings of the International Scientific 

Conference The Fifth Technological Order: Prospects for the Development and Mod-

ernization of the Russian Agro-Industrial Sector (TFTS 2019) Series: Advances in 

Social Science, Education and Humanities Research - ʈ. 119-123.  

5. ɼʝʛʪʷʨʝʚ, ɸ.ʀ. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʨʘʟʥʳʭ 

ʚʠʜʦʚ ʤʦʞʞʝʚʝʣʴʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʖʞʥʦʡ ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ /  

ɸ.ʀ. ɼʝʛʪʷʨʝʚ, ɻ.ɺ. ɹʘʨʘʡʱʫʢ // ʅʘʫʯʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʤʦʣʦʜʝʞʠ - ʣʝʩʥʦʤʫ ʢʦʤ-

ʧʣʝʢʩʫ ʈʦʩʩʠʠ: ʄʘʪʝʨʠʘʣʳ XIX ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ, ɽʢʘʪʝʨʠʥʙʫʨʛ, 03ï13 ʘʧʨʝʣʷ 

2023 ʛʦʜʘ. ï ɽʢʘʪʝʨʠʥʙʫʨʛ: ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʋʨʘʣʴʩʢʠʡ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ", 2023. ï ʉ. 96-100. 

6. ɹʘʨʘʡʱʫʢ, ɻ.ɺ. ɹʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ 

ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʆʤʩʢʦʛʦ ʇʨʠʠʨʪʳʰʴʷ / ʤʦʥʦʛʨʘʬʠʷ // ʆʤʩʢ: 

ʆʤɻɸʋ, 2009. - 240 ʩ. 

7. ɼʝʛʪʷʨʝʚ, ɸ.ʀ. ʈʘʟʤʥʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʂʠʧʘʨʠʩʦʚʳʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʨʦʜʫʢʮʠʠ / ɸ.ʀ. ɼʝʛʪʷʨʝʚ,  

ɻ.ɺ. ɹʘʨʘʡʱʫʢ // ʂʘʪʘʣʦʛ ʥʘʫʯʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʌɻɹʆʋ ɺʆ 

ʆʤʩʢʠʡ ɻɸʋ: ʩʝʨʠʷ "ɸʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ": ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ. ï 

ʆʤʩʢ: ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, 

2023. ï ʉ. 138-142. 

Ē Ē Ē 

 

 

https://www.atlantis-press.com/proceedings/series/assehr
https://www.atlantis-press.com/proceedings/series/assehr


˝ˍ˔˝ˍˎ˛˟˗ˍ ˕ ˏ˚˒ˑ˝˒˚˕˒ ˕˚˚˛ˏˍˣ˕˛˚˚˨ˢ ˟˒ˢ˚˛˘˛ː˕˖ ˏ  ˛˟˝ˍ˞˘˕ ˘˒˞˚˛ː˛ ˢ˛˔ˬ̟˞˟ˏˍ 
 

 196 

ʋɼʂ 504.75.002.8 

ʆʉʆɹɽʅʅʆʉʊʀ ʉɹʆʈɸ ʀ ʋʊʀʃʀɿɸʎʀʀ ʊʂʆ 

 

ɼʫʙʠʥʠʥʘ ʉ.ɸ., ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, svetlana.dubinina.2020@mail.ru; 

ʄʫʩʪʘʬʠʥ ʈ.ʌ., ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, mustafin-1976@mail.ru; 

ʐʘʤʩʫʪʜʠʥʦʚʘ ɸ.ʈ., ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ,  

shamsutdinova.alya2015@yandex.ru 

 

ʊʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ (ʊʂʆ) ï ʵʪʦ ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʙrʪʦʚʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʝ ʪʠʧʳ 

ʦʪʭʦʜʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ʜʦʤʦʚ, ʰʢʦʣ, ʦʬʠʩʦʚ, ʤʘʛʘʟʠʥʦʚ ʠ ʜʨʫʛʠʭ ʤʝʩʪ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʊʂʆ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ 

ʢʘʢ ʧʣʘʩʪʠʢ, ʙʫʤʘʛʘ, ʩʪʝʢʣʦ, ʤʝʪʘʣʣʳ, ʪʝʢʩʪʠʣʴ, ʜʨʝʚʝʩʠʥʘ, ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ ʠ 

ʜʨʫʛʠʝ ʥʝʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ. ʊʘʢʠʝ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʦʛʨʦʤʥʦʡ ʧʨʦʙʣʝʤʦʡ, 

ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʡ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʱʝʩʪʚʘ ʚ 

ʮʝʣʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʪʚʝʨʜʳʭ ʦʪʭʦ-

ʜʦʚ ʚ ʤʠʨʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ, ʧʨʠʯʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʦʪʭʦʜʦʚ ʚʩʝ ʝʱʝ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʩʚʘʣʢʠ. ɽʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 2,01 ʤʠʣʣʠʘʨʜʘ 

ʪʦʥʥ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ. ʕʪʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʪʨʝ-

ʙʫʝʪ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʚʝʨʜʳʤʠ ʢʦʤʤʫʥʘʣʥɹʳʤʠ ʦʪʭʦʜʘʤʠ ʷʚʣʷʝʪʩʷ 

ʦʪʧʨʘʚʢʘ ʠʭ ʥʘ ʩʚʘʣʢʠ. ʆʜʥʘʢʦ, ʪʘʢʘʷ ʧʨʘʢʪʠʢʘ ʠʤʝʝʪ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʚʘʣʢʠ ʚʳʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʥʠʢʦʚʳʭ ʛʘ-

ʟʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʪʘʥ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʚʘʣʢʠ ʪʘʢʞʝ ʟʘʛʨʷʟʥʷʶʪ ʧʦʯʚʫ ʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʩʥʠʞʘʷ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʜʣʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʈʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʠ ʫʪʠʣʠʟʘʮʠʷ ʪʚʝʨ-

ʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʧʦ-

ʣʫʯʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʜʜʝʨʞʢʫ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʄʥʦʛʠʝ ʩʪʨʘʥʳ ʨʘʟʨʘʙʦʪʘʣʠ ʠ 

ʚʥʝʜʨʠʣʠ ʧʨʦʛʨʘʤʤʫ ʧʦ ʩʦʨʪʠʨʦʚʢʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʨʝʩʫʨʩʳ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʙʦʨ ʦʪʜʝʣʴʥʳʭ ʬʨʘʢʮʠʡ ʦʪʭʦ-

ʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʣʘʩʪʠʢ, ʙʫʤʘʛʘ, ʩʪʝʢʣʦ ʠ ʤʝʪʘʣʣ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʦʡ. 

ʅʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʩʦʙʝʥʥʦ ʫʩʧʝʰʥʳʝ ʧʨʠʤʝʨʳ ʨʘʟʜʝʣʴʥʦʛʦ 
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ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ɻʝʨʤʘʥʠʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ 

ʩʪʨʘʥ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʭʦʜʦʚ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʠʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ. ʅʦʨʚʝʛʠʷ ʠ ʐʚʝʮʠʷ ʪʘʢʞʝ ʧʨʝʫʩʧʝʣʠ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʦʪʭʦʜʘʤʠ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʠʤʧʦʨʪʠʨʫʶʪ ʦʪʭʦʜʳ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ʜʣʷ 

ʠʭ ʟʘʢʘʧʳʚʘʥʠʷ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ, ʝʩʪʴ ʠ ʚʳ-

ʟʦʚʳ, ʧʝʨʝʜ ʢʦʪʦʨʳʤʠ ʩʪʦʷʪ ʤʠʨʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʪʚʝʨʜʳʭ ʢʦʤʤʫ-

ʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ. ʅʝʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ, ʦʩʦʙʝʥʥʦ ʚ ɸʬʨʠʢʝ ʠ 

ɸʟʠʠ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʦʪʩʫʪʩʪʚʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʥʝʭʚʘʪʢʠ ʨʝʩʫʨ-

ʩʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʘʜʝʢʚʘʪʥʦʡ ʦʙ-

ʨʘʙʦʪʢʝ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ɺ ʮʝʣʦʤ, ʪʚʝʨʜʳʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʪʨʝʙʫʶʱʫʶ ʩʠ-

ʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʵʬʬʝʢ-

ʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦ ʨʘʟʜʝʣʴʥʦʤʫ ʩʙʦʨʫ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʯʪʦʙʳ ʤʠʥʠʤʠ-

ʟʠʨʦʚʘʪʴ ʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʦʟʜʘʪʴ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʫʶ ʠ ʟʝʣʝʥʫʶ ʙʫʜʫɦ ʝʝ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʤ ʦʪʭʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʪʦʣʴʢʦ 

ʥʝʦʧʘʩʥʳʝ ʦʪʭʦʜʳ, ʘ ʦʧʘʩʥʳʝ ʦʪʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʤʝʜʠ-

ʮʠʥʩʢʠʝ ʦʪʭʦʜʳ ʠ ʪʦʢʩʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʉʙʦʨ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʫʪʠʣʠʟʘʮʠʷ ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠ-

ʤʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʦʙɦ ʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʥʝʩʦʨʘʟʤʝʨʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʤʦʞʝʪ 

ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ ʧʦʤʦʱʴʶ ʧʨʘʚʠʣʴʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʜʦ-

ʩʪʠʯʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʫʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʚʢʣʶʯʘʷ:  

1. ʈʘʟʜʝʣʴʥʳʡ ʩʙʦʨ: ʵʪʦʪ ʤʝʪʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʨʪʠʨʦʚʢʫ ʦʪʭʦʜʦʚ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʣʘʩʪʠʢ, ʙʫʤʘʛʘ, ʩʪʝʢʣʦ, ʤʝʪʘʣʣʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʦʪʭʦʜʳ ʠ ʪ.ʜ. [1], (ʨʠʩ.1). ʉʦʙʨʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʟʘʪʝʤ ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ 

ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 
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ʈʠʩʫʥʦʢ 1 ï ʂʦʥʪʝʡʥʝʨʥʘʷ ʧʣʦʱʘʜʢʘ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ 

 

2. ʇʝʨʝʨʘʙʦʪʢʘ: ʵʪʦ ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʠʟ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ 

ʠʟʚʣʝʢʘʶʪʩʷ ʮʝʥʥʳʝ ʨʝʩʫʨʩʳ. ʅʘʧʨʠʤʝʨ, ʧʣʘʩʪʠʢ ʠ ʩʪʝʢʣʦ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʨʘ-

ʙʦʪʘʥʳ ʚ ʥʦʚʳʝ ʠʟʜʝʣʠʷ, ʙʫʤʘʛʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʨʘʙʦʪʘʥʘ ʚ ʨʝʮʠʢʣʠʨʦʚʘʥʥʫʶ 

ʙʫʤʘʛʫ, ʤʝʪʘʣʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʧʣʘʚʣʝʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʪ.ʜ. (ʨʠʩ.2) 

  

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʦʜ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʤʫʩʦʨʘ ʚ ʛ. ʄʦʩʢʚʘ 

 

3. ʕʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ ʠʣʠ ʢʦʤʧʦʩʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʢʘʢ ʫʜʦʙʨʝʥʠʝ (ʨʠʩ.3). ʊʘʢʞʝ ʦʪʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʩʞʞʝʥʳ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʪʝʧʣʘ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

4. ɿʘʢʘʧʳʚʘʥʠʝ ʥʘ ʩʚʘʣʢʫ: ʜʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʞʝʣʘʪʝʣʴʥʳʤ 

ʠ ʧʨʠʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʥʝ ʵʬʬʝʢʪʠʚʥʳ ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʨʝʥ-

ʪʘʙʝʣʴʥʳ (ʨʠʩ.4). ʆʜʥʘʢʦ ʵʪʦ ʚʝʜʝʪ ʢ ʩʝʨʴʝʟʥʳʤ ʧʨʦʙʣʝʤʘʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ 
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ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺ ʮʝʣʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ ʷʚʣʷ-

ʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʣʫʯʰʝʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʳ ʠʤʝʝʤ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʵʬʬʝʢʪʠʚʥʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʠ ʩʜʝ-

ʣʘʪʴ ʥʘʰʫ ʧʣʘʥʝʪʫ ʙʦʣʝʝ ʯʠʩʪʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ. 

 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ ʠʟ ʦʪʭʦʜʦʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʠ ʫʪʠʣʠʟʘʮʠʷ ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪ-

ʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʰʘʛʘʤʠ ʜʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʮʠʦʥʘʣʴ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ʕʪʘ ʧʨʘʢʪʠʢʘ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, 

ʦʪʧʨʘʚʣʷʝʤʳʭ ʥʘ ʩʚʘʣʢʫ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ 

ʧʦʚʪʦʨʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʣʠ ʧʝʨʝʨʘ-

ʙʦʪʢʝ. 

 

 

ʈʠʩʫʥʦʢ 4 ï ɿʘʢʘʧʳʚʘʥʠʝ ʥʘ ʩʚʘʣʢʫ 

 

ʇʝʨʚʳʤ ʰʘʛʦʤ ʚ ʨʘʟʜʝʣʴʥʦʤ ʩʙʦʨʝ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦ ʚʘʞʥʦʩʪʠ ʜʘʥʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʦ ʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ 

ʩʦʨʪʠʨʦʚʘʪʴ ʦʪʭʦʜʳ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʨʛʘʥʳ ʯʘʩʪʦ ʧʨʦʚʦ-

ʜʷʪ ʢʘʤʧʘʥʠʠ ʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʠ ʚʦʚʣʝʯʝʥ-

ʥʦʩʪʴ ʛʨʘʞʜʘʥ. ʊʘʢʞʝ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʩʪʘʥʦʚʢʫ ʩʧʝʮʠʘʣʴ-
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ʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʧʦʤʝʯʝʥʥʳʭ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ 

ʧʨʦʮʝʩʩ ʩʦʨʪʠʨʦʚʢʠ. 

ɺʘʞʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʷʚʣʷʶʪʩʷ ʫʪʠʣʠʟʘʮʠʦʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ [2]. ʆʥʠ ʟʘʥʠʤʘʶʪʩʷ ʧʝʨʝʨʘʙʦʪʢʦʡ ʠʣʠ ʫʪʠʣʠʟʘʮʠʝʡ ʩʦʙʨʘʥʥʳʭ 

ʦʪʭʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʧʣʘʩʪʠʢʦʚʳʝ ʦʪʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʨʘʙʦʪʘʥʳ ʚ ʥʦʚʳʝ 

ʧʣʘʩʪʠʢʦʚʳʝ ʠʟʜʝʣʠʷ, ʘ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʩʪʘ ʠʣʠ ʙʠʦʛʘʟʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪ-

ʭʦʜʦʚ ʷʚʥʳ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʩʥʠʞʘʝʪ ʚʣʠʷʥʠʝ ʦʪʭʦʜʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʅʝʢʦʪʦʨʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʨʘʟʣʘʛʘʪʴʩʷ ʥʘ ʩʚʘʣʢʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, 

ʚʳʜʝʣʷʷ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʟʘʛʨʷʟʥʷʷ ʧʦʯʚʫ ʠ ʚʦʜʫ [3]. ɺʤʝʩʪʦ ʵʪʦʛʦ, ʧʝʨʝ-

ʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʩʦʭʨʘʥʠʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ɺʦ-ʚʪʦʨʳʭ, ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ. 

ʄʥʦʛʠʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʩʪʝʢʣʦ, ʙʫʤʘʛʘ ʠ ʤʝʪʘʣʣ, ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʨʘʙʦʪʘ-

ʥʳ ʠ ʠʩʧʦʣʟɹʦʚʘʥʳ ʩʥʦʚʘ. ʕʪʦ ʩʦʟʜʘʝʪ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʦʙʳʯʥʦ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝ 

ʵʥʝʨʛʠʠ, ʯʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʳʨʴʷ ʠʟ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘ-

ʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʵʢʦʥʦʤʠʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʝʣʝʢʪʠʚʥʦʛʦ ʩʙʦʨʘ ʠ 

ʫʪʠʣʠʟʘʮʠʠ ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʭ ʩʙʦʨʱʠʢʦʚ ʠ ʫʪʠʣʠʟʘʪʦʨʦʚ [4]. 

ʉʠʩʪʝʤʘ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʙʦʨʱʠʢʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʦʪʭʦ-

ʜʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ, ʪʘʢʠʝ ʢʘʢ ʙʫʤʘʛʘ, ʧʣʘʩʪʠʢ, ʩʪʝʢʣʦ, ʤʝʪʘʣʣ ʠ ʦʨʛʘ-

ʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʉʧʝʮʠʘʣʠʩʪʳ ʟʘʥʠʤʘʶʪʩʷ ʩʦʨʪʠʨʦʚʢʦʡ ʠ ʫʧʘʢʦʚʢʦʡ ʦʪʭʦ-

ʜʦʚ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ɺ ʩʣʫʯʘʝ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʚ̫ʣʷʝʪʩʷ ʨʝʮʠʢʣʠʥʛ, ʪ.ʝ. ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʥʠʟʠʪʴ ʥʝʛʘ-

ʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
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ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʛʘʟʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʠʟ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʠʠ. ɹʠʦʛʘʟ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʟɹʦʚʘʥ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʣʠ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ, 

ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʘʤʧʘʥʠʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʬʝʨʝ ʩʦʨʪʠʨʦʚʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʪʘʢʞʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʞʠʪʝʣʝʡ ʢ ʩʝʣʝʢʪʠʚʥʦʤʫ ʩʙʦʨʫ ʠ ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʘ 

ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ [5]. 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʈʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʠ ʫʪʠʣʠʟʘʮʠʷ ʪʚʝʨʜʦʢʦʤʤʫ-

ʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ: 

ɺʦ-ʧʝʨʚʳʭ, ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʦʪʭʦʜʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʩʚʘʣʢʫ. ʕʪʦ 

ʧʦʤʦʛʘʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʚʳʜʝʣʝʥʠʶ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʳʙʨʦʩʫ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʦʚʪʦʨʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʟ-

ʜʝʣʴʥʳʡ ʩʙʦʨ ʦʪʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʥʥʳʝ ʨʝʩʫʨʩʳ, 

ʪʘʢʠʝ ʢʘʢ ʧʣʘʩʪʠʢ, ʙʫʤʘʛʘ, ʩʪʝʢʣʦ, ʤʝʪʘʣʣʳ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ. ʕʪʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦ-

ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʦʟʜʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʨʦʮʝʩʩʳ ʨʘʟʜʝʣʴʥʦ-

ʛʦ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʤʦʛʫʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʥʘʧʨʠʤʝʨ, ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ. 

ʅʘʢʦʥʝʮ, ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʠ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝ-

ʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʋʣʠʯʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ 

ʤʫʩʦʨʘ ʧʨʠʚʦʜʷʪ ʢ ʯʠʱʝ ʦʢʨʝʩʪʥʦʩʪʷʤ ʠ ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʚʠʜʘ 

ʛʦʨʦʜʘ ʠʣʠ ʧʦʩʝʣʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝ-

ʩʫʨʩʦʚ. 
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ɺ ʮʝʣʦʤ, ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʠ ʫʪʠʣʠʟʘʮʠʷ ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʤʝʨʘʤʠ ʜʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ, ʩʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʵʪʦʤʫ, ʚʥʝʜʨʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʜʘʥʥʦʡ ʧʨʘʢʪʠʢʠ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʜʘʯʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. 
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ʵʪʘʞʥʳʭ ʟʘʩʪʨʦʝʢ // ɺ ʩʙʦʨʥʠʢʝ: ʆʙʨʘʱʝʥʠʝ ʩ ʦʪʭʦʜʘʤʠ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥ-

ʬʝʨʝʥʮʠʠ. ʇʦʜ ʨʝʜʘʢʮʠʝʡ ʀ.ʆ. ʊʫʢʪʘʨʦʚʦʡ. 2018. ï ʉ. 127-130 

3. ʄʫʩʣʠʤʦʚʘ ɸ.ɺ., ʄʫʩʪʘʬʠʥ ʈ.ʌ. / ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ // ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ ʚ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʤ ʨʘʟʚʠʪʠʠ ɸʇʂ. ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝ-

ʨʝʥʮʠʠ ʚ ʨʘʤʢʘʭ XXVI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʳʩʪʘʚʢʠ "ɸʛʨʦ-

ʢʦʤʧʣʝʢʩ-2016". 2016. ï ʉ. 322-326. 

4. ʄʫʩʪʘʬʠʥ ʈ.ʌ., ɹʫʣʘʪʦʚ ɹ.ɻ. ʇʨʦʙʣʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ ʥʘ ʧʨʠʤʝʨʝ ʤʠʢʨʦʨʘʡʦʥʘ ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ // ʋʨʘʣʴʩʢʠʡ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ, 2014. ˉ 2. ï ʉ. 23. 

5. ʄʠʥʠʛʘʟʠʤʦʚ ʅ.ʉ.11-18.0. ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ ʠ ʵʢʦʥʦʤʠʯʥʳʡ ʚʘʨʠ-

ʘʥʪ ʩʝʣʝʢʪʠʚʥʦʛʦ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʉʝʢʮʠʷ 1 

"ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ" // ʇʨʦʙʣʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝ-

ʥʠʷ ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʦʙʲʝʢʪʦʚ ɸʥʪʫʬʴʝʚʘ ɸ.ɸ., ɹʣʦʭʠʥ ɸ.ɸ., ʄʠʭʘʡ-
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ʣʦʚʘ ʉ.ʄ. 19-22. ʇʆʈʗɼʆʂ ʋʊʀʃʀɿɸʎʀʀ ʆʊʍʆɼʆɺ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ 

ʇʆʊʈɽɹʃɽʅʀʗ ɿʚʷʛʠʥ ɸ.ʄ. 54-58. 1. ʆʊʏɽʊʅʆʉʊʔ ʇʆ ʆɹʈɸʑɽʅʀʖ ʉ 

ʆʊʍʆɼɸʄʀ ɼʃʗ ʉʋɹʒɽʂʊʆɺ ʄɸʃʆɻʆ ʀ ʉʈɽɼʅɽɻʆ ʇʈɽɼʇʈʀʅʀʄɸ-

ʊɽʃʔʉʊɺɸ ʀʚʘʥʦʚʘ ʈ.ɸ., ɺʠʪʮʝʥʢʦ ɸ.ʖ., ɸʭʤʝʪʦʚʘ ʃ.ʀ. ʉ. 58-61. 
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ʉʆɼɽʈɾɸʅʀɽ ʕʃɽʄɽʅʊʆɺ ʇɽʈɺʆɻʆ ʂʃɸʉʉɸ ʆʇɸʉʅʆʉʊʀ  
ɺ ʇʆʏɺɸʍ ʀ ɼʈɽɺɽʉʀʅɽ  

ʅɸ ɺʆɼʆʉɹʆʈɽ ʈɽʂʀ ɹʆʃʔʐɸʗ ɹɸʃʓʂʃʓ 

 

ɿʫʙʘʠʨʦʚ ʈ.ʈ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, rrzubairov@gmail.com; 

ʄʫʩʪʘʬʠʥ ʈ.ʌ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, mustafin-1976@mail.ru; 

ʆʜʠʥʮʦʚ ɻ.ɽ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, odintsov94@inbox.ru 

 

ʇʨʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʝʚ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʭʘʨʘʢʪʝʨʫ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝ-

ʤʝ: ʧʦʯʚʘ-ʨʘʩʪʝʥʠʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʶ ʨʘʟʤʝʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ʚʝ-

ʱʝʩʪʚ [1]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʣʝʩʘ ʌʝʜʦʨʦʚʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠ-

ʯʝʩʪʚʘ ʉʪʝʨʣʠʪʘʤʘʢʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʚʦʜʦʩʙʦʨʝ ʨʝʢʠ 

ɹʦʣʴʰʘʷ ɹʘʣʢrʣʳ. ʈʝʢʘ ɹʦʣʴʰʘʷ ɹʘʣʳʢʣʳ ʧʨʦʪʝʢʘʝʪ ʧʦ ʌʝʜʦʨʦʚʩʢʦʤʫ ʨʘʡʦʥʫ 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʠʤʝʝʪ ʜʣʠʥʫ ï 23 ʢʤ, ʘ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʩʦʩʪʘʚ-

ʣʷʝʪ 115,1 ʢʤĮ. ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʭʦʣʤʠʩʪʳʡ ʩ ʦʪʤʝʪʢʘʤʠ ʚʳʩʦʪ ʦʪ 188 ʤ ʜʦ 

380 ʤ. ʇʦʯʚʳ ï ʯʝʨʥʦʟʝʤʥʳʝ ʪʠʧʠʯʥʳʝ ʠ ʪʠʧʠʯʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ [2]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʜʨʝʚʝʩʠʥʝ ʠ ʧʦʯʚʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʯʝʪʳʨʝʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ (ʇʇ), ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ 

ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʣʴʝʬʘ: ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʇʇ ˉ 1), ʥʘ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʩʢʣʦʥʘ ʢʨʫʪʠʟʥʦʡ ʥʝ ʤʝʥʝʝ 2Á (ʇʇ ˉ 2), ʥʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʢʨʫʪʠʟ-

ʥʦʡ ʥʝ ʤʝʥʝʝ 2Á (ʇʇ ˉ 3) ʠ ʥʘ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ ʨʷʜʦʤ ʩ ʨʝʢʦʡ (ʇʇ ˉ 4). 

mailto:mustafin-1976@mail.ru
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ʇʨʦʙʥʳʝ ʧʣʦɦ ʘʜʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʩʦʛʣʘʩʥʦ ʆʉʊ 56-69-83 çʇʣʦʱʘʜʠ ʧʨʦʙʥʳʝ 

ʣʝʩʦʫʩʪʨʦʠʪʝʣʥɹʳʝ. ʄʝʪʦʜ ʟʘʢʣʘʜʢʠè. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʟʘʢʣʘʜʢʠ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʟʘʢʣʘʜʢʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 

 

ʀʩʩʣʝʜʦʚʘʥʳ ʦʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʌʝʜʦʨʦʚ-

ʩʢʦʤ ʫʯʘʩʪʢʦʚʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ: ʣʠʧʳ ʤʝʣʢʦʣʠʩʪʥʦʡ, ʦʩʠ-

ʥʳ, ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ, ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʆʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʫ ʜʝʨʝʚʴʝʚ, ʠʤʝʶʱʠʭ ʩʭʦʞʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʚʦʟ-

ʨʘʩʪʫ, ʜʠʘʤʝʪʨʫ ʠ ʚʳʩʦʪʝ ʧʨʠ ʧʦʤʦʱʠ ʚʦʟʨʘʩʪʥʦʛʦ ʙʫʨʘʚʘ ʇʨʝʩʩʣʝʨʘ. ʆʙʨʘʟʮʳ 

ʧʦʯʚ ʚʟʷʪʳ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 20 ʩʤ ʩ ʧʦʤʦʱʴʶ ʙʫʨʘ ʛʝʦʣʦʛʘ ɹɻ-65/10 ʚ ʧʨʠʩʪʚʦʣʦ-

ʚʦʡ ʯʘʩʪʠ ʜʝʨʝʚʴʝʚ (ʈʠʩʫʥʦʢ 2). 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʜʨʝʚʝʩʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʧʦʯʚʳ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɸ.ʀ. ʇʝʨʝʣʴʤʘʥʘ [3]. 

ʋʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʧʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʝʚ ʭʠʤʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʰʢʘʣʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʀ.ɻ. ɸʩʳʣʙʘʝʚʳʤ, ʀ.ʂ. ʍʘʙʠʨʦʚʳʤ [4] ʜʣʷ 

ʫʩʣʦʚʠʡ ʖʞʥʦʛʦ ʋʨʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ (ʪʘʙʣʠʮʘ 1). 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʦʨʪʘʪʠʚʥʦʛʦ 

ʩʧʝʢʪʨʦʤʝʪʨʘ ʤʘʨʢʠ S1 TITAN. ʄʝʪʦʜ ʘʥʘʣʠʟʘ - ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ. 

ʈʝʟʫʣʪɹʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʈʠʩ. 2. ʆʙʨʘʟʮʳ ʧʨʦʙ ʜʨʝʚʝʩʠʥʳ ʠ ʧʦʯʚʳ  

ʊʘʙʣʠʮʘ 1 ï ʐʢʘʣʘ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʵʣʝʤʝʥʪʘʤʠ ʧʝʨʚʦʛʦ 

ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ (ʤʛ/ʢʛ) 

ʋʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ As Zn Pb 

ɼʦʧʫʩʪʠʤʳʡ < 10 < 50 < 10 

ʉʣʘʙʳʡ 10,1 - 20 51 - 100 10,1 - 15 

ʋʤʝʨʝʥʥʳʡ 20,1 - 30 101 - 150 15,1 - 20 

ʉʠʣʴʥʳʡ 30,1 - 40 151 - 200 20,1 - 25 

ʆʯʝʥʴ ʩʠʣʴʥʳʡ > 40 > 200 > 25 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʦʧʘʩʥʦʩʪʠ ʚ ʧʦʯʚʘʭ ʠ ʜʨʝʚʝʩʠʥʝ 

(ʩʨʝʜʥʝʝ ʤʛ/ʢʛ) 

ʇʦʨʦʜʘ ʇʇ 
As Pb Zn 

ʧʦʯʚʘ ʜʨʝʚ. ʧʦʯʚʘ ʜʨʝʚ. ʧʦʯʚʘ ʜʨʝʚ. 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ 

Betula pendula Roth. 

1 10,2 ʩʣ.* 13,4 ʩʣ. 40,2 50,2 

2 10,6 ʩʣ. 11,0 ʩʣ. 41,0 41,6 

3 10,2 ʩʣ. 10,6 ʩʣ. 40,2 40,2 

4 11,0 ʩʣ. 12,7 ʩʣ. 50,2 70,2 

ʃʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ 

Tilia cordata Mill.  

1 10,2 ʩʣ. 10,2 ʩʣ. 60,2 46,2 

2 10,8 ʩʣ. 20,4 ʩʣ. 60,5 51,0 

3 10,9 ʩʣ. 21,0 ʩʣ. 61,0 53,2 

4 12,0 ʩʣ. 10,6 ʩʣ. 70,4 86,0 

ʊʦʧʦʣʴ ʜʨʦʞʘʱʠʡ (ʦʩʠʥʘ) 

Populus tremula L. 

1 9,8 ʩʣ. 10,0 ʩʣ. 50,4 49,8 

2 10,0 ʩʣ. 20,2 ʩʣ. 60,0 41,2 

3 10,2 ʩʣ. 20,0 ʩʣ. 61,2 40,4 

4 13,0 ʩʣ. 11,2 ʩʣ. 50,0 80,8 

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

Pinus sylvestris L. 

1 10,2 ʩʣ. 30,2 ʩʣ. 80,4 10,2 

2 9,6 ʩʣ. 10,2 ʩʣ. 60,2 10,0 

3 9,9 ʩʣ. 10,8 ʩʣ. 60,4 10,2 

4 10,7 ʩʣ. 10,2 ʩʣ. 50,0 10,0 

ʇʨʠʤʝʯʘʥʠʝ: *ʚ ʦʙʨʘʟʮʘʭ ʜʨʝʚʝʩʠʥʳ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʩʣʝʜʳ ʢʦʣʠʯʝʩʪʚʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥ-

ʪʦʚ ï As, Pb 
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ʅʘ ʦʙʨʘʟʮʘʭ ʜʨʝʚʝʩʠʥʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʳ ʢʦʣʠʯʝʩʪʚʘ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ï ʤʳʰʴʷʢʘ ʠ ʩʚʠʥʮʘ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʥʢʘ. ʉʦ-

ʛʣʘʩʥʦ ʰʢʘʣʝ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʳʰʴʷʢʘ ʠ 

ʩʚʠʥʮʘ ï ʧʦʯʚʳ ʠʤʝʶʪ ʩʣʘʙʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʨʠʯʝʤ ʥʘ ʚʝʨʭʥʠʭ ʠ ʥʠʞ-

ʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʘ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʦʣʴʰʝ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʮʠʥʢʘ ʧʦʯʚʳ ʧʦʜ 

ʧʦʣʦʛʦʤ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʠʤʝʶʪ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʦ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ï ʩʣʘʙʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʜʨʝʚʝ-

ʩʠʥʝ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ʯʝʤ ʚ ʧʦʯʚʝ: ʜʣʷ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ, ʣʠʧʳ ʤʝʣʢʦʣʠʩʪʥʦʡ ʠ 

ʦʩʠʥʳ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ 20-30%. ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʜʨʝʚʝʩʠʥʝ ʩʦʩʥʳ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʧʦʯʚʝ: ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 8 ʨʘʟ, ʥʘ 

ʫʯʘʩʪʢʘʭ ʩʢʣʦʥʘ ʚ 6 ʨʘʟ ʠ ʚ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ 5 ʨʘʟ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʳ 

ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʜʨʝʚʝʩʠʥʝ ʠ ʧʦʯʚʝ ʚ ʧʨʠʩʪʚʦʣʦʚʦʡ ʯʘʩʪʠ ʜʝʨʝʚʴʝʚ.  

 

ʈʠʩʫʥʦʢ ï ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʧʦʯʚʘʭ ʠ ʜʨʝʚʝʩʠʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ  

ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʝ (ʩʨʝʜʥʝʝ ʤʛ/ʢʛ) 

 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸ.ʀ. ʇʝʨʝʣʴʤʘʥʘ ʧʦ ʮʠʥʢʫ ʚ ʦʪʣʠʯʠʠ ʦʪ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝʣʝʥ ʩʨʝʜʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʟʘʭʚʘʪ, ʚ ʙʝʨʝʟʝ 

ʧʦʚʠʩʣʦʡ, ʣʠʧʝ ʤʝʣʢʦʣʠʩʪʥʦʡ ʠ ʦʩʠʥʝ ʧʨʦʠʩʭʦʜʠʪ ʩʣʘʙʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʥʘʢʦʧʣʝʥʠʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘ ʢ ʥʘʢʦʧʣʝ-

ʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʯʝʤ ʜʨʫʛʠʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 
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ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʮʠʥʢʘ ʙʦʣʴʰʝ ʚ ʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʠʞʝ ʩʢʣʦ-

ʥʘ ʚ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩʘʭ.  

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʜʨʝʚʦʩʪʦʠ ʦʜʥʦʨʦʜʥʳ ʧʦ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʘʢʦʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʜʨʝʚʝʩʠʥʝ ʦʪ-

ʣʠʯʘʝʪʩʷ: ʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜʘʭ ʜʝʨʝʚʴʝʚ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʣʠʩʪʚʝʥ-

ʥʳʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʯʚʳ ʠʤʝʶʪ ʩʣʘʙʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ʤʳʰʴʷʢʘ ʠ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ ʧʨʠ ʵʪʦʤ ʩʣʝʜʳ ʢʦʣʠʯʝʩʪʚʘ ʪʷʞʝʣʳʭ ʤʝ-

ʪʘʣʣʦʚ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʚʩʝʭ ʦʙʨʘʟʮʘʭ.  
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ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ (Larix sibirica Ledeb.) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚ-

ʥʳʭ ʚʳʨʘʱʠʚʘʝʤʳʭ ʧʦʨʦʜ ʚ ʣʝʩʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [1]. ɼʣʷ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʙʠʨʘʪʴ ʩʝʤʝʥʘ ʩ ʭʦʨʦʰʝʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʘʛʨʦʭʠʤʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ [2]. ʆʙʦʩʥʦʚʘʥʥʦʤʫ ʚʳʙʦʨʫ ʥʦʚʳʭ ʧʦʨʦʜ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʝʥ ʦʧʳʪ ʠʥʪʨʦʜʫʢʮʠʠ ʩʠʙʠʨʩʢʦʡ ʣʠʩʪʚʝʥʥʠʮʳ ʚ ʇʦʜʤʦʩʢʦʚʴʝ, ʟʘʣʦʞʝʥ-

ʥʳʡ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ ɹʨʦʥʥʠʮʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ [3]. 

ʉʨʝʜʠ ʩʧʝʢʪʨʘ ʠʩʧʳʪʘʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʚʝʥʠʝʥʮʠʡ, ʦʪʜʝʣʴʥʳʝ ʵʢʦʪʠʧʳ 

ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʦʪʣʠʯʘʶʪʩʷ ʭʦʨʦʰʝʡ ʜʠʥʘʤʠʢʦʡ ʨʦʩʪʘ ʠ ʚʳʩʦʢʦʡ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴʶ [4], ʥʝ ʫʩʪʫʧʘʶʱʝʡ ʵʪʘʣʦʥʥʳʤ ʢʫʣʴʪʫʨʘʤ ʣʝʩʦʚʦʜʘ ʂ.ʌ. ʊʶʨʤʝ-

ʨʘ [3, 5, 6]. ʃʠʩʪʚʝʥʥʠʮʘ, ʚ ʫʩʣʦʚʠʷʭ ʇʦʜʤʦʩʢʦʚʴʷ, ʦʪʥʦʩʠʪʩʷ ʢ ʮʝʥʥʳʤ ʧʦʨʦ-

ʜʘʤ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʘ ʧʨʝʢʨʘʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʦʟ-

ʦʙʥʦʚʣʝʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ ʧʦʢʘʟʳʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʞʠʟʥʝʥʥʦʩʪʴ ʵʪʦʡ ʧʦʨʦʜʳ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʨʦʜ-

ʠʥʪʨʦʜʫʮʝʥʪʦʚ [7].  

ʆʧʳʪ ʩ ʵʢʦʪʠʧʦʤ ˉ16 ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ, ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʠʟ ɽʥʠ-

ʩʝʡʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʙʳʣ ʟʘʣʦʞʝʥ ʚ 1955 ʛʦʜʫ. ɺ 50-ʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ, ʪʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɽʥʠʩʝʡʩʢʦʛʦ ʵʢʦʪʠʧʘ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: 

ʚʳʩʦʪʘ 25,3 ʤ, ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 19,4 ʩʤ, ʟʘʧʘʩ 400 ʤ
3
/ʛʘ, ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ  

8,0 ʤ
3
/ʛʘ, ʪʝʢʫʱʠʡ ʧʨʠʨʦʩʪ ï 10,8 ʤ

3
/ʛʘ [8]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉʦʥʩʢʠʡ 

ʵʢʦʪʠʧ ʣʠʩʪʚʝʥʥʠʮʳ ʠʟ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʥʘ ʩʝʚʝʨʦ-
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ʚʦʩʪʦʢʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʉʚʝʨʜʣʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʑʸʣʢʦʚ-

ʩʢʦʛʦ ʋʆʃʍ ʄɻʋʃ, ʚ 50-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʠʤʝʣ ʦʜʠʥʘʢʦʚʳʡ ʟʘʧʘʩ ï 415 ʤ
3
/ʛʘ 

[9]. 

ʇʨʠ ʦʯʝʨʝʜʥʦʤ ʧʝʨʝʯʸʪʝ, ʚʳʧʦʣʥʝʥʥʦʤ ʚ ʦʢʪʷʙʨʝ 2020 ʛʦʜʘ, ʦʙʲʝʢʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʪʨʠ ʚʘʨʠʘʥʪʘ ɽʥʠʩʝʡʩʢʦʛʦ ʵʢʦʪʠʧʘ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨ-

ʩʢʦʡ: ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʩʤʝʰʘʥʥʳʝ ʩ ʝʣʴʶ ʝʚʨʦʧʝʡʩʢʦʡ ʠ ʩʦʩʥʦʡ ʦʙʳʢ-

ʥʦʚʝʥʥʦʡ ʤʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ 65-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʚ ʯʠʩʪʦʤ ʧʦ ʩʦʩʪʘʚʫ 

ʥʘʩʘʞʜʝʥʠʠ, ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʣʠʩʪʚʝʥʥʠʮʳ ʙʳʣ ʨʘʚʝʥ 25,2 ʩʤ, ʧʣʦʱʘʜʴ ʧʦʧʝ-

ʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ï 27,2 ʤ
2
/ʛʘ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ï 28,8 ʤ, ʟʘʧʘʩ ï 362 ʤ

3
/ʛʘ, ʩʨʝʜʥʠʡ 

ʧʨʠʨʦʩʪ 5,6 ʤ
3
 (ʪʘʙʣʠʮʘ 1). ɿʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʦʪʧʘʜ ʫ ɽʥʠʩʝʡʩʢʦʛʦ ʵʢʦʪʠʧʘ ʩʦ-

ʩʪʘʚʠʣ 49,6%, ʪʘʢʦʡ ʚʳʩʦʢʠʡ ʦʪʧʘʜ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʦʣʥʦʦʙʨʘʟʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʣʠʩʪʚʝʥʥʠʮʳ [10], ʢʦʪʦʨʳʡ ʧʦʚʣʠʷʣ 

ʥʘ ʠʪʦʛʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʥʘʩʘʞʜʝʥʠʷ. ɺ ʩʤʝʰʘʥʥʳʭ 

ʢʫʣʴʪʫʨʘʭ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʣʠʩʪʚʝʥʥʠʮʳ ʨʘʚʝʥ 22,9 ʩʤ, ʝʣʠ ï 27,7 ʩʤ, ʩʫʤʤʘ 

ʧʣʦʱʘʜʝʡ ʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ï 47,0 ʤ
2
/ʛʘ, ʠʟ ʥʠʭ ʣʠʩʪʚʝʥʥʠʮʳ ï 10,0 ʤ

2
/ʛʘ, 

ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʣʠʩʪʚʝʥʥʠʮʳ ï 25,6 ʤ, ʟʘʧʘʩ ʥʠʞʝ ï 116 ʤ
3
/ʛʘ.  

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʨʦʩʪʘ ɽʥʠʩʝʡʩʢʦʛʦ ʵʢʦʪʠʧʘ ʣʠʩʪʚʝʥʥʠʮʳ ʚ ʯʠʩʪʳʭ ʠ 

ʩʤʝʰʘʥʥʳʭ ʩ ʝʣʴʶ ʠ ʩʦʩʥʦʡ ʥʘʩʘʞʜʝʥʠʷʭ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ ɹʨʦʥ-

ʥʠʮʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

ʉʦʩʪʘʚ ʅʩʨ, ʤ D1.3, ʩʤ G, ʤ
2
/ʛʘ N, ʰʪ/ʛʘ ʄ, ʤ

3
/ʛʘ Zʤ, ʤ

3
 Vʩʪʚ, ʤ

3
 

100ʃ 28,8 25,2 27,2 512 362 5,6 0,707 

19ʃ 

81ɽ 

25,6 

26,3 

22,9 

27,7 

10,0 

37,0 

235 

551 

116 

511 

3,6 

7,9 

0,494 

0,927 

47,0 786 627 9,6 0,798 

26ʃ 

74ʉ 

 

26,8 

28,9 

21,7 

31,2 

6,2 

29,8 

159 

375 

78 

391 

1,2 

6,0 

0,491 

1,043 

36,0 534 469 7,2 0,878 

 

ʉʤʝhʝʥʠʝ ʩ ʩʦʩʥʦʡ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʠʩʪʚʝʥʥʠ-

ʮʳ, ʝʸ ʜʠʘʤʝʪʨ ʚʩʝʛʦ 21,7 ʩʤ, ʩʦʩʥʘ ʣʠʜʠʨʫʝʪ ï 31,2 ʩʤ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʧʝ-

ʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ï 36,0 ʤ
2
/ʛʘ, ʠʟ ʥʠʭ ʣʠʩʪʚʝʥʥʠʮʳ ï 6,2 ʤ

2
/ʛʘ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 

ʣʠʩʪʚʝʥʥʠʮʳ ï 26,8 ʤ, ʘ ʟʘʧʘʩ ʚʩʝʛʦ ï 78 ʤ
3
/ʛʘ, ʦʙʱʠʡ ʟʘʧʘʩ ʥʘʩʘʞʜʝʥʠʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʥʠʞʝ ʯʝʤ ʚ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʝʣʦʚʳʭ ʢʫʣʴʪʫʨʘʭ, ʚʩʝʛʦ 469 ʤ
3
/ʛʘ. ʉʨʝʜʥʠʡ 
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ʦʙʲʸʤ ʩʪʚʦʣʘ ʣʠʩʪʚʝʥʥʠʮʳ ʚ 50-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʙʳʣ 0,560 ʤ
3
, ʘ ʚ 65-ʣʝʪʥʝʤ ï 

0,707 ʤ
3
, ʩʘʤʘʷ ʢʨʫʧʥʦʤʝʨʥʘʷ ʜʨʝʚʝʩʠʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ï 

1,043 ʤ
3
. 

ɺr ʚʦʜʳ: 

1. ʆʧʳʪ ʚʳʨʘʱʠʚʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ɹʨʦʥʥʠʮʢʦʛʦ ʫʯʘʩʪʢʦʚʦ-

ʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʳʭ ʩʫʙʦʨʝʡ, ɽʥʠʩʝʡʩʢʠʡ ʵʢʦʪʠʧ 

ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʚ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨʘʭ ʬʦʨʤʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ ʠ ʚʳʩʦʢʦ-

ʧʨʦʜʫʢʪʠʚʥʦʝ ʥʘʩʘʞʜʝʥʠʷ ʩ ʚʳʩʦʢʠʤ ʟʘʧʘʩʦʤ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ. 

2. ʊʠʧ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʝʣʦʚʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʜʦʩʪʠʛʘʶʱʠʭ ʟʘʧʘʩʘ ʩʪʚʦʣʦʚʦʡ 

ʜʨʝʚʝʩʠʥʳ 627 ʤ
3
/ʛʘ ʠ ʩʨʝʜʥʝʛʦ ʧʨʠʨʦʩʪʘ ï 9,6 ʤ

3
/ʛʘ. 

3. ʉʤʝʰʝʥʠʝ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʩ ʩʦʩʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʝʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʛʦ ʩʚʝʪʦʣʶʙʠʷ ʦʙʝʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʇʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʩʤʝʰʘʥʥʳʭ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʘʝʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ, ʯʝʤ ʚ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. 
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ʥʘʩʘʞʜʝʥʠʷ ʠ ʩʪʝʧʝʥʠ ʝʛʦ ʥʘʨʫʰʝʥʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʣʝʩʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʧʦ ʩʪʝʧʝʥʠ 

ʚʣʠʷʥʠʷ ʥʘ ʥʝʛʦ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʠʛʦʨʦʜʥʳʝ ʣʝʩʘ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. ʆʩʦʙʝʥʥʦ ʩʪʨʘʜʘʶʪ ʥʘʩʘʞʜʝʥʠʷ ʩʚʝʞʝʛʦ ʙʦʨʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʩʝʱʘʝʤʳʝ 

ʣʶʜʴʤʠ, ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʧʦʜ-

ʨʦʩʪʘ, ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʚʝʜʝʪ ʢ ʥʝʜʦʩʪʘʪʢʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [1]. 

ʇʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ 

ʧʨʦʙʣʝʤʳ ʠ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʜʣʷ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʩʦʩʥʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ɹʘʨʥʘʫʣʴʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɼʘʪʴ ʪʘʢʩʘʮʠʦʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʩʩʣʝʜʫʝʤʳʭ ʜʨʝʚʦʩʪʦʝʚ. 

2. ʀʟʫʯʠʪʴ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʩʥʷʢʦʚ ɹʘʨʥʘʫʣʴʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʨʥʘʫʣʴʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʥʘ ʨʘʟʥʦʡ ʫʜʘ-

ʣʝʥʥʦʩʪʠ ʦʪ ʯʝʨʪʳ ʛ. ɹʘʨʥʘʫʣ ʚ ʩʚʝʞʝʤ ʪʠʧʝ ʣʝʩʘ [2]. 

ʅʘʩʘʞʜʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠʤʝʶʪ II-III  ʢʣʘʩʩ ʙʦ-

ʥʠʪʝʪʘ. ɿʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ï 236-344 ʤ
3
/ʛʘ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʧʘʩ ʩʦʩʥʳ ʧʦ 

ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʛʦʨʦʜʘ ʩʥʠʞʘʝʪʩʷ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 7 ʢʤ ʩʥʠʞʝʥʠʝ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʨʝʚʦʩʪʦʷ (ʩʨʝʜʥʠʭ 

ʜʠʘʤʝʪʨʘ ʠ ʚʳʩʦʪʳ), ʥʘ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʥʠʟʢʠʡ ʟʘʧʘʩ ʦʙʲʷʩʥʷʝʪʩʷ 

ʤʝʥʴʰʝʡ ʛʫʩʪʦʪʦʡ. ʆʩʥʦʚʥʳʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʩʘʞʜʝʥʠʡ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣ.1. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦ ʢʣʘʩʩʘʤ ʨʦʩʪʘ ʧʦ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʂʨʘʬʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.1. 

ʅʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʧʨʦʠʩʭʦʜʠʪ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʩʣʝʜʩʪʚʠʠ ʟʘʪʨʫʜʥʷʝʪʩʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʢʦʨʥʝʡ ʚ 
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ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚ. ʂʘʢ ʠʪʦʛ ʜʝʨʝʚʴʷ ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʤʠʥʝʨʘʣʥɹʳʭ 

ʚʝʱʝʩʪʚ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʠ ʥʘ ʚʳʩʦʪʝ ʜʝʨʝʚʴʝʚ.  

ʊʘʙʣʠʮʘ 1 ï ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʘʞʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʞʝʛʦ ʙʦʨʘ 
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0 10ʉ ʝʜ. ɹ 
ʉ 95 616 29,8 22,0 

III  1,0 
344,29 17,93 

ɹ 90 4 21,0 18,0 0,72 0 

4 10ʉ ʝʜ. ɹ 
ʉ 130 600 26,9 21,1 

III  1,0 
280,12 11,62 

ɹ 90 28 16,6 14,0 2,60 0,10 

7 10ʉ+ɹ 
ʉ 95 692 24,0 21,0 

III  0,9 
267,60 10,46 

ɹ 90 48 21,6 19,3 13,20 0 

11 9ʉ1ɹ 
ʉ 120 176 41,7 27,0 

II  0,8 
242,52 0 

ɹ 90 32 35,0 24,0 21,40 0 

15 10ʉ+ɹ 
ʉ 130 272 32,7 22,4 

III  1,0 
300,11 0 

ɹ 85 20 31,4 18,0 8,76 0 

35 10ʉ ʝʜ. ɹ 
ʉ 120 224 38,5 23,9 

III  0,7 
236,60 0 

ɹ 70 8 26,0 19,3 2,08 0 

 

 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʢʣʘʩʩʘʤ ʨʦʩʪʘ 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩ.2. 
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ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

 

ʅʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʣʦʱʘʜʷʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʩʫʭʦʩʪʦʡʥʳʝ ʜʝʨʝʚʴʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 11 ʢʤ, 15 ʢʤ ʠ 35 ʢʤ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʉʪʝʧʝʥʴ ʦʩʣʘʙʣʝʥʠʷ (ʩʦʩʪʦʷʥʠʝ) ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʚʳʜʝʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʦʮʝʥʦʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʘ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʘ-

ʪʝʛʦʨʠʡ ʩʦʩʪʦʷʥʠʷ [3]. ɿʥʘʯʝʥʠʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝ ʧʨʝʚʳʰʘʝʪ  

1,5 ʥʘ ʨʘʩʩʪʦʷʥʠʠ 11 ʠ 35 ʢʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʭ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʟʜʦʨʦʚʳʝ, 

ʦʩʪʘʣʴʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʣʘʙʣʝʥʥʳʤ. ʅʘʠʙʦʣʝʝ ʦʩʣʘʙʣʝʥʥʳʤ ʧʦ 

ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʯʝʨʪʝ 

ʛʦʨʦʜʘ.  

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʣʘʩʩ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠ-

ʮʝ 2. 

ʉʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʪʝʢʫʱʝʛʦ ʦʪʧʘʜʘ (4 ʠ  

5 ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷʥʠʷ). ʉʣʘʙʫʶ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ ʠʤʝʝʪ ʬʦʥʦʚʳʡ ʫʯʘʩʪʦʢ 

(ʥʘ ʨʘʩʩʪʦʷʥʠʠ 35 ʢʤ), ʫʯʘʩʪʦʢ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 11 ʢʤ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤr-

ʢʘʶʱʠʡ ʢ ʛʦʨʦʜʫ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ 7 ʢʤ ʦʪ ʛʦʨʦʜʘ ʥʘʩʘʞʜʝʥʠʝ ʠʤʝʝʪ ʩʠʣʴʥʫʶ 

ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ (ʜʦʣʷ ʪʝʢʫʱʝʛʦ ʦʪʧʘʜʘ ʧʨʝʚʳʰʘʝʪ 30%), ʦʩʪʘʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʠʤʝʶʪ ʩʨʝʜʥʶʶ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ 

ʥʘʩʘʞʜʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʣʘʙʣʝʥʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʦʩʣʘʙʣʝʥʠʷ ʩʦʩʥʳ ʚʙʣʠʟʠ ʛʦʨʦʜʘ, ʯʝʪʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʛʦʨʦʜʘ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. ʅʘʠʙʦʣʝʝ ʥʘʨʫʰʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 
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ʜʨʝʚʦʩʪʦʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 7 ʢʤ ʦʪ ʯʝʨʪʳ ʛʦʨʦʜʘ. ɺ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʩʘʞʜʝ-

ʥʠʡ ʦʯʘʛʦʚ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʥʘʣʠʯʠʷ ʧʘʪʘʣʦʛʠ-

ʯʝʩʢʦʛʦ ʦʪʧʘʜʘ ʥʝ ʚʳ̫ ʚʣʝʥʦ. 

ʊʘʙʣʠʮʘ 2 ï ʉʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʞʝʛʦ 
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ʂʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ, 

ʪh./ʛʘ/% 
ʉʨʝʜʥʝʚʟʚ-ʷ 

ʢʘʪʝʛʦʨʠʷ 

ʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʥ̫ʠʷ 

(ʂʩʨ.) 

ʂʣʘʩʩ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʉʪʝʧʝʥʴ ʥʘʨʫ-

ʰʝʥʥʦʩʪʠ 

ʥʘʩʘʞʜʝʥʠʷ 1 2 3 4 5 

0 616 
68 500 20 4 24 

2,1 2 ʉʣʘʙʘʷ 
11,0 81,2 3,2 0,6 3,9 

4 692 
272 148 112 68 92 

1,6 2 ʉʨʝʜʥʷʷ 
39,3 21,4 16,2 9,8 13,3 

7 788 
232 220 96 132 108 

1,8 2 ʉʠʣʴʥʘʷ 
29,4 27,9 12,2 16,8 13,7 

11 176 
140 16 12 8 0 

1,2 1 ʉʣʘʙʘʷ 
79,5 9,1 6,8 4,5 0,0 

15 272 
124 56 36 56 0 

1,6 2 ʉʨʝʜʥʷʷ 
45,6 20,6 13,2 20,6 0,0 

35 224 
124 44 44 12 0 

1,5 2 ʉʣʘʙʘʷ 
55,4 19,6 19,6 5,4 0,0 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ɸʣʪʘʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʨʘʤ-

ʢʘʭ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʅʘʫʯʥʦʛʦ ʌʦʥʜʘ. ʉʦʛʣʘʰʝʥʠʝ ˉ 23-26-00198. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɹʫʨʦʚʘ ʅ. ɺ., ʌʝʢʣʠʩʪʦʚ ʇ. ɸ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʛʦ-

ʨʦʜʥʳʭ ʣʝʩʦʚ. ï ɸʨʭʘʥʛʝʣʴʩʢ: ʀʟʜʘʪʝʣʩɹʪʚʦ ɸɻʊʋ, 2007. ï263 ʩ.  

2. ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ. ï ʉʇʙ.: ʅʀʀʍʠʤʠʠ ʉʇʙɻʋ, 

2002. ï 240 ʩ. 

3. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʶ ʣʝʩʦʧʘʪʦʣʦʛʠ-

ʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ (ʧʨʠʢʘʟ ʈʦʩʣʝʩʭʦʟʘ ʦʪ 29.12.2007 ˉ 523).  

 

Ē Ē Ē 
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ʋɼʂ 630*228.7:630*521.2(571.150) 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʉʆʉʅʗʂʆɺ  
ɺ ʋʉʃʆɺʀʗʍ ʉʈɽɼʅɽ-ʆɹʉʂʆɻʆ ɹʆʈɸ 

 

ʉʘʚʠʥʘ ʇ.ɸ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, savinapolina2001@mail.ru; 

ʄʘʣʝʥʢʦ ɸ.ɸ., ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, malenko51@mail.ru 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤʠ ʧʦ-

ʨʦʜʘʤʠ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ʈʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ, ʠʤʝʪʴ ʞʝʣʘʝʤʳʡ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʩʣʝ-

ʜʫʝʪʩʷ ʮʝʣʴ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘ ʩʯʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʦʨʦʜ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʳʤ 

ʪʦʣʴʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʥʦ-

ʚʳʚʘʶʱʠʭʩʷ ʥʘ ʟʥʘʥʠʠ ʙʠʦʣʦʛʠʠ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʚʳʨʘʱʠʚʘ-

ʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʨʝ-

ʰʘʝʪʩʷ ʵʪʘ ʟʘʜʘʯʘ, ʷʚʣʷʶʪʩʷ ʨʫʙʢʠ ʫʭʦʜʘ ʰʠʨʦʢʦ ʧʨʦʚʦʜʠʤʳʝ ʢʘʢ ʫ ʥʘʩ ʚ 

ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʦ-

ʩʪʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ ʩʦʟʜʘʥʥʳʭ ʧʦ ʙʦʨʦʟʜʘʤ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ:  

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ ʠ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʧʦ 

ʚrʩʦʪʝ; 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʦʝʥʠʝ ʠ ʩʦʨʪʠʤʝʥʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʨʝʚʦʩʪʦʷ; 

4. ʆʙʦʩʥʦʚʘʪʴ ʥʦʨʤʫ ʧʨʦʨʝʞʠʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʚʝʜʝʥʠʷ ʫʭʦʜʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 45-ʪʠ ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ, ʩʦʟʜʘʥ-

ʥʳʝ ʧʦ ʙʦʨʦʟʜʘʤ, ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ ʦʢʦʣʦ 4-ʭ ʤ ʚ ʅʦʚʠʯʠʭʠʥʩʢʦʤ ʣʝʩʥʠ-
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ʯʝʩʪʚʝ. ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʛʫʩʪʦʪʘ ʧʦʩʘʜʦʢ ʩʦʩʪʘʚʣʷʣʘ 3570 ʪʳʩ. ʰʪ. ʩʝʷʥʮʝʚ ʩʦʩ-

ʥʳ ʥʘ 1 ʛʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʧʨʦʚʝʜʝʥʦ ʤʝʪʦʜʦʤ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʆʉʊ 56-69-83 [1] ʠ ʦʙɦ ʝʧʨʠʥʷʪʳʤ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʤʝʪʦʜʠʢʘʤ 

[2, 3]. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʢʫʣʴʪʫʨ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʩʘʞʜʝʥʠʝ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʨʦʩʪʘ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʦʤʢʥʫʪʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʦʛʘ.  

ʉʦʩʪʦʷʥʠʷ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʚʳʩʦʢʫʶ ʧʦʣʥʦʪʫ ʜʨʝʚʦʩʪʦʷ 

ʠ ʩʦʤʢʥʫʪʦʩʪʴ ʧʦʣʦʛʘ ʚ 45-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʩ ʫʯʘʩʪʠʝʤ ʚ ʚʝʨʭʥʝʤ ʷʨʫʩʝ 77% ʜʝ-

ʨʝʚʴʝʚ ʦʪ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʝʨʝʚʴʝʚ ʢ ʨʘʟ-

ʣʠʯʥʳʤ ʢʣʘʩʩʘʤ ʨʦʩʪʘ (%) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʀʟ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ 

ʜʨʝʚʦʩʪʦʝ ʩ ʨʘʟʥʠʮʝʡ ʚ 1% ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʨʝʚʴʷ II ʢʣʘʩʩʘ ʨʦʩʪʘ ʧʦ ʂʨʘʬʪʫ, ʜʝ-

ʨʝʚʴʝʚ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ (III ʢʣʘʩʩ) 25%, ʘ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ (I ʢʣʘʩʩ) 

22%. ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʦʪʩʪʘʚʰʠʭ ʚ ʨʦʩʪ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚ ʩʫʤʤʝ ʩʦ-

ʩʪʘʚʣʷʝʪ 27%. 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʢʣʘʩʩʘʤ ʨʦʩʪʘ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ɻʫʩʪʦʪʘ, 

ʰʪ./ʛʘ 

ʂʣʘʩʩʳ ʨʦʩʪʘ,% 

I II  III  IVʘ IVʙ Vʘ ʚʩʝʛʦ 

45 2140 21,5 26,2 25,3 11,0 8,1 8,0 100,0 

 

ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ I ʠ II ʢʣʘʩʩʦʚ ʨʦʩʪʘ ʠ ʥʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʜʝʨʝʚʴʝʚ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʘʥʥʦʝ ʥʘʩʘʞ-

ʜʝʥʠʝ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʚʝʪʚʝʡ (ʢʨʦʥʳ) ʠ ʚ ʮʝʣʦʤ ʨʘʟʤʝʨʦʚ ʜʝʨʝʚʴ-

ʝʚ. 

ʊʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷ 

ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚʳʩʦʢʦ ʧʨʦʜʫʢʪʠʚʥʦʝ ʥʘʩʘʞʜʝʥʠʝ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ Iʘ ʢʣʘʩʩʫ ʙʦ-

ʥʠʪʝʪʘ ʠ ʠʤʝʶʱʝʛʦ ʟʘʧʘʩʳ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʦʢʦʣʦ 862 ʤ
3
/ʛʘ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 ï ʃʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨ 

ɺʦʟ-

ʨʘʩʪ, 

ʣʝʪ 

ʉʨʝʜʥʠʝ 
ɻʫʩʪʦ-

ʪʘ, 

ʪh./ʛʘ 

ɹʦʥʠ-

ʪʝʪ 

ʇʦʣʥʦ-

ʪʘ, 

ʝʜ-ʮ  r

ʉʫʤʤʘ 

ʧʣʦʱ,ʩʝ

ʯ, ʤ
2
/ʛʘ 

ɿʘʧʘʩ, ʤ
3
/ʛʘ 

ʜʠʘ-

ʤʝʪʨ, 

ʩʤ 

ʚʳʩʦ-

ʪʘ, 

ʤ 

ʩʳʨʦʨʘʩʪʫ-

ʱʠʡ 

ʩʫʭʦ-

ʩʪʦʡ 

45 23,3 20,4 2140 Iʘ 2,35 91,5 862,4 10,56 
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ɺ ʚʦʟʨʘʩʪʝ 45 ʣʝʪ ʢʫʣʴʪʫʨʳ ʠʤʝʣʠ ʛʫʩʪʦʪʫ 2140 ʰʪ./ʛʘ, ʪʦ ʝʩʪʴ ʩʥʠʟʠʣʠ ʝʝ 

ʥʘ 40%. ɺ ʜʨʝʚʦʩʪʦʝ ʥʘʢʦʧʠʣʦʩʴ 10,5ʤ
3
/ʛʘ ʩʫʭʦʩʪʦʡʥʦʛʦ ʣʝʩʘ. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 

ʦʪʤʝʨʰʠʭ ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʠʣ 8,6ʩʤ, ʯʪʦ ʚ 4 ʨʘʟʘ ʪʦʥʴʰʝ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʜʨʝ-

ʚʦʩʪʦʷ. ʆʪʤʠʨʘʥʠʷ ʜʝʨʝʚʴʝʚ ʧʦ ʧʨʠʯʠʥʝ ʧʦʚʨʝʞʜʝʥʠʷ ʵʥʪʦʤʦʚʨʝʜʠʪʝʣʷʤʠ ʠ 

ʬʠʪʦʟʘʙʦʣʝʚʘʥʠʷʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ ʙʫʨʝʣʦʤʥʳʭ ʠ ʚʝʪʨʦ-

ʚʘʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʨʦʩʪʘ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʪʠʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʥʘʩʘʞʜʝʥʠʷ.  

ʉʦʨʪʠʤʝʥʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʩʘʜʦʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʨʦʩʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʝʣʦʚʳʭ ʩʪʚʦʣʦʚ ï 82,5% ʠ ʜʨʦʚʷʥʳʭ ï 

17,5%. ɼʦʣʷ ʜʨʦʚʷʥʦʡ ʯʘʩʪʠ ʦʪ ʦʙʱʝʡ ʩʪʚʦʣʦʚʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ ï 6,8%. ʀʟ 

ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʧʨʝʦʙʣʘʜʘʝʪ ʩʨʝʜʥʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʩʦʨʪʠʤʝʥʪʳ ï 78,3%, 

ʤʝʣʢʠʭ ï 19,1% ʠ ʢʨʫʧʥʦʡ ï 2,6%.  

ʀʟ ʘʥʘʣʠʟʘ ʭʦʜʘ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʧʦ ʚʳʩʦʪʝ ʚʠʜʥʦ (ʨʠʩ. 1), ʯʪʦ ʟʥʘʯʝʥʠʷ 

ʚʳʩʦʪ ʩ ʚʦʟʨʘʩʪʦʤ ʚ ʮʝʣʦʤ ʚʦʟʨʘʩʪʘʝʪ. ʋ ʜʝʨʝʚʴʝʚ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ 

ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʦ 15 ʣʝʪ ʚʳʩʦʪʳ ʠʤʝʣʠ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ, ʟʘʪʝʤ ʩʪʘʣʠ 

ʨʘʟʣʠʯʘʪʴʩʷ. ʊʦʥʢʦʤʝʨʥʳʝ ʜʝʨʝʚʴʷ ʠʟʥʘʯʘʣʴʥʦ ʠʤʝʣʠ ʤʝʥʴʰʫʶ ʚʳʩʦʪʫ.  

y = -0,0228x3 + 0,288x2 + 1,0029x - 1,7877
wч Ґ лΣффну

y = -0,0059x3 + 0,0154x2 + 2,7035x - 3,1347
wч Ґ лΣффсс

y = -0,0143x3 + 0,1535x2 + 2,3281x - 3,0263
wч Ґ лΣффрн
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ʈʠʩʫʥʦʢ 1 ï ʍʦʜ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʚ ʚʳʩʦʪʫ 

 

ʀʟ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2 ʚʠʜʥʦ, ʯʪʦ ʫ ʜʝʨʝʚʴʝʚ ʦʪ ʤʝʣʢʠʭ ʜʦ 

ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʠʨʦʩʪ ʚ ʚʳʩʦʪʫ ʥʘʯʠʥʘʝʪ ʠʥʪʝʥʩʠʚʥʦ ʚʦʟʨʘʩʪʘʪʴ ʩ 2-ʭ ʣʝʪ ʠ 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʚ ʚʦʟʨʘʩʪʝ 12-13 ʣʝʪ, ʘ ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ. ʇʦʩʣʝ 19-ʣʝʪʥʝʛʦ 
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ʚʦʟʨʘʩʪʘ ʧʨʠʨʦʩʪ ʧʦ ʚʳʩʦʪʝ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ, ʣʠʙʦ ʤʦʞʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟ-

ʨʘʩʪʘʪʴ 

y = -0,0003x4 + 0,0317x3 -1,218x2 + 17,712x - 30,173
wч Ґ лΣулфр

y = -0,0003x4 + 0,0295x3 -1,0864x2 + 14,7x - 2,6023
wч Ґ лΣупмн

y = -0,0003x4 + 0,0301x3 -1,1071x2 + 14,971x - 4,283
wч Ґ лΣфнрн
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ʈʠʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʠʨʦʩʪʘ ʧʦ ʚʳʩʦʪʝ ʫ ʜʝʨʝʚʴʝʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʦʚ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʧʦʢʘʟʳ-

ʚʘʝʪ (ʨʠʩ. 3), ʯʪʦ ʥʘ ʜʦʣʶ ʪʦʥʢʦʤʝʨʥʳʭ ʜʝʨʝʚʴʝʚ ʧʨʠʭʦʜʠʪʩʷ 35% ʩʪʚʦʣʦʚ, ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʚ ʜʨʝʚʦʩʪʦʝ ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʦʚ ʠ ʟʘʧʘʩʫ ʜʨʝʚʝʩʠʥʳ 

 

ʆʩʪʘʚʰʠʝʩʷ 65% ʜʝʨʝʚʴʝʚ ʚ ʥʘʩʘʞʜʝʥʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʠʤ ʧʦ ʨʘʟʤʝ-

ʨʘʤ ʠ ʪʦʣʱʝ ʠʭ. ʀʟ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 22% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʨʝʚʴʷ II ʢʣʘʩʩʘ ʨʦʩʪʘ 

ʠ 15%, ʥʘ ʥʘʠʙʦʣʝʝ ʪʦʣʩʪʳʝ ʜʝʨʝʚʴʷ, ʢʦʪʦʨʳʝ ʚ ʩʫʤʤʝ, ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʜʨʝ-

ʚʦʩʪʦʡ ʙʫʜʫʱʝʛʦ. 
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ʉʪʨʦʝʥʠʝ ʵʪʦʛʦ ʞʝ ʜʨʝʚʦʩʪʦʷ ʧʦ ʟʘʧʘʩʫ ʜʨʝʚʝʩʠʥʳ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʨʝʚʴʷ ʩ ʜʠʘʤʝʪʨʘʤʠ 

ʩʪʚʦʣʦʚ ʦʪ 24 ʜʦ 28 ʩʤ, ʟʘʥʠʤʘʶʱʠʤʠ 30% ʚʩʝʛʦ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ.  

ʂʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʜʨʝʚʦʩʪʦʝ ʧʦ ʪʦʣʱʠʥʝ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʦʨʤʦʡ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʠʟʨʝʞʠʚʘʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʷ, ʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʜʝ-

ʨʝʚʴʝʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ, ʚ ʜʘʥʥʦʤ ʥʘʩʘʞʜʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʨʦ-

ʨʝʞʠʚʘʥʠʝ.  

ɺʳʚʦʜʳ. 1. ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʅʦʚʠʯʠʭʠʥʩʢʦʛʦ ʣʝʩʥʠʯʝ-

ʩʪʚʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʷʤ, ʩʚʦʡʩʪʚʝʥʥʳʤ ʜʨʝʚʦʩʪʦʷʤ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. 

2. ɺʝʣʠʯʠʥʘ ʧʨʠʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʜʝʨʝʚʴʝʚ. ʀʟʤʝʥʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʧʨʠʨʦʩʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʣʦʤʘʥʳʤ ʢʨʠʚʳʤ ʣʠʥʠʷʤ, ʛʜʝ ʤʘʢʩʠʤʫʤʳ 

ʟʥʘʯʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪ 10-12 ʣʝʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʤ ʥʘʯʘʣʘ 

ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ.  

3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʟʘʧʘʩʘʤ ʜʨʝʚʝʩʠʥʳ ʚ ʜʨʝʚʦʩʪʦʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ ʢʨʠʚʳʭ ʩʤʝʱʝʥʥʳʭ ʚ ʩʪʦʨʦʥʫ 

ʪʦʣʩʪʦʤʝʨʥʳʭ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʚ ʨʫʙʢʫ ʦʪʩʪʘʚʰʠʭ ʚ ʨʦ-

ʩʪʝ ʦʩʦʙʝʡ.  

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʆʉʊ 56-69-83 ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʝ, ʤʝʪʦʜ ʟʘ-

ʢʣʘʜʢʠ. - 59 ʩ. 

2. ʆʛʠʝʚʩʢʠʡ ɺ.ɺ., ʍʠʨʦʚ ɸ.ɸ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʝʩʥʳʭ ʢʫʣɹ-

ʪʫʨ. ʃ.: ʃʊɸ, 1967. 50 ʩ. 

3. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ (ʩ ʦʩʥʦʚʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ). - 5-ʝ ʠʟʜ., ʜʦʧ. ʠ ʧʝʨʝʨʘʙ. - ʄ.: ɸʛʨʦʧʨʦ-

ʤʠʟʜʘʪ, 1985. - 351 ʩ. 

Ē Ē Ē 
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ʋɼʂ 630.431.1:630.111(470.5) 

ɺʃʀʗʅʀɽ ʇʆɻʆɼʅʓʍ ʌɸʂʊʆʈʆɺ ʅɸ ʇʆɾɸʈʅʋʖ ʉʀʊʋɸʎʀʖ  
ɺ ʃɽʉʅʆʄ ʌʆʅɼɽ ʉɺɽʈɼʃʆɺʉʂʆʁ ʆɹʃɸʉʊʀ ɺ 2023 ʛ. 

 

ʉʝʢʝʨʠʥ ʀ.ʄ.,  
ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʈʌ, 

sekerinim@m.usfeu.ru 

 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʩʪʦʨʦʥʫ ʘʨʠʜʠʟʘʮʠʠ, ʥʘʙʣʶʜʘ-

ʶʱʝʝʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʞʘ-

ʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ, ʫʩʠʣʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʠʟʦʚʳʭ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʠ ʨʘʟʚʠ-

ʪʠʶ ʠʭ ʚ ʚʝʨʭʦʚʳʝ ʠ ʧʦʯʚʝʥʥʳʝ [1ï4]. ʋʢʘʟʘʥʥʦʝ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʥʪ̫ʠʷ ʘʜʝʢʚʘʪʥʳʭ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʣʝʩʦʚ ʦʪ ʧʦʞʘʨʦʚ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ 

ʧʦʩʣʝʧʦʞʘʨʥʦʛʦ ʫʱʝʨʙʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ ʥʘ ʛʦʨʠʤʦʩʪʴ ʣʝʩʦʚ [5, 6]. 

ʎʝʣʴ ʚʳʧʦʣʥʷʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢ-

ʪʦʨʦʚ ʥʘ ʧʦʞʘʨʥʫʶ ʩʠʪʫʘʮʠʶ 2023 ʛ. ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʜʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʭʨʘʥʳ ʣʝʩʦʚ. 

ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʦʞʝʥ ʤʝʪʦʜ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʨʠʨʦʜʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʛʦʨʠʤʦʩʪʴ ʣʝʩʦʚ ʚ ʧʦʞʘʨʥʳʡ ʩʝʟʦʥ 2023 ʛ. 

ʦʢʘʟʘʣ ʚʣʠʷʥʠʝ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ. ʊʘʢ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʟʠʤʘ 2022-2023 ʛʛ. ʙʳʣʘ ʪʝʧʣʝʝ ʦʙʳʯʥʦʛʦ ʥʘ 1ï2
0
 ʉ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘ-

ʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ. ɼʝʬʠʮʠʪ ʩʥʝʛʘ ʙʳʣ ʦʩʦʙʝʥʥʦ ʟʘʤʝ-

ʪʝʥ ʚ ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ ʦʙʣʘʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʤʝʩʷʮ ʨʘʥʴʰʝ, ʯʝʤ ʟʠʤʦʡ 2021-

2022 ʛʛ. ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʭʦʜ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʥʝʛ ʩʪʘʷʣ ʫʞʝ ʢ 17 ʤʘʨʪʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʥʥʠʤ ʩʨʦʢʦʤ ʩʭʦʜʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʪʝʢʫʱʝʤ ʩʪʦʣʝʪʠʠ. 

ʉʭʦʜ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʦʙʫʩʣʦʚʠʣ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ. 

ʊʘʢ, ʧʝʨʚʳʝ ʪʝʨʤʦʪʦʯʢʠ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʢ ʛʦʨʝʥʠʝ ʩʫʭʦʡ ʪʨʘʚʷʥʠʩʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 8 
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ʤʘʨʪʘ, ʘ ʧʝʨʚʳʝ ʣʝʩʥʳʝ ʧʦʞʘʨʳ 29 ʤʘʨʪʘ, ʯʪʦ ʥʘ 18 ʜʥʝʡ ʨʘʥʴʰʝ ʩʨʝʜʥʠʭ ʤʥʦ-

ʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʬʠʣʠʘʣʘ çʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ɻʄʅʉè ʩ 2018 ʛ. 

ʟʘʧʘʩ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘʭʦʜʠʪʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʧʘʩ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ (ʛʨʫʥʪʦʚʳʭ) ʚʦʜ ʦʙʫʩʣʦʚʠʣʦ ʧʨʦʩʳʭʘʥʠʝ 

ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ ʠ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʪʦʨʬʘ. ʇʦʩʣʝʜʥʝʝ ʦʙʲʷʩʥʷʝʪ ʨʘʟʚʠʪʠʝ ʙʝʛ-

ʣʳʭ ʥʠʟʦʚʳʭ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚ ʫʩʪʦʡʯʠʚʳʝ ʠ ʜʘʞʝ ʚ ʪʦʨʬʥ̫ʳʝ. 

ʉʦʯʝʪʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʜʥʝʚʥʳʤʠ ʠ ʥʦʯʥʳʤʠ ʪʝʤʧʝʨʘ-

ʪʫʨʘʤʠ ʚ ʘʧʨʝʣʝ, ʩʠʣʴʥʳʝ ʚʝʪʨʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʦʩʘʜʢʦʚ ʚ ʤʘʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʚʦʟʥʠʢʘʶʱʠʭ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ɽʢʘʪʝ-

ʨʠʥʙʫʨʛʝ ʤʘʡ 2023 ʛ. ʩʪʘʣ ʩʘʤʳʤ ʩʫʭʠʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ. ɿʘ ʤʝʩʷʮ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʦ 0,5 ʤʤ ʧʨʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ 47 ʤʤ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʥʘ 5 ʤʘʷ 2023 ʛ. ʧʣʦʱʘʜʴ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʩʦʩʪʘʚʠʣʘ 17,5 ʪʳʩ. ʛʘ, ʯʪʦ 

ʧʨʝʚʳʩʠʣʦ ʮʝʣʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 1409 ʜʣʷ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

13100,7 ʛʘ. 
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ɺ ʢʦʥʮʝ ʤʘʷ ï ʥʘʯʘʣʝ ʠʶʥʷ ʠʟ-ʟʘ ʧʨʦʭʦʞʜʝʥʠʷ ʛʨʦʟʦʚʳʭ ʬʨʦʥʪʦʚ ʦʪʤʝʯʘ-

ʣʘʩʴ ʚʳʩʦʢʘʷ ʛʨʦʟʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʩʝʚʝʨʝ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʠʪʦʛʝ ʧʦ-

ʚʪʦʨʷʝʤʦʩʪʴ ʛʨʦʟ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘ 10 ʣʝʪ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ɼʦʣʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʚʦʟʥʠʢʰʠʭ ʦʪ ʛʨʦʟ, ʧʨʝʚʳʩʠʣʘ 

14%. 

ʇʝʨʚʘʷ ʧʦʣʦʚʠʥʘ ʠʶʣʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʨʝʢʦʨ-

ʜʘʤʠ. 10 ʠʶʣʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛʝ ʜʦʩʪʠʛʣʘ 38,3
0
 ʉ, ʧʝʨʝ-

ʢʨʳʚ ʨʝʢʦʨʜ 2020 ʛ. ʚ 35,5
0
 ʉ. 11 ʠʶʣʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦʚʳʩʠʣʘʩʴ ʜʦ  

40
0
 ʉ ʧʨʠ ʘʙʩʦʣʶʪʥʦʤ ʤʘʢʩʠʤʫʤʝ 16 ʠʶʣʷ 2020 ʛ. ʚ 39,1

0
 ʉ. ʇʨʠ ʵʪʦʤ ʘʪʤʦ-

ʩʬʝʨʥʳʝ ʬʨʦʥʪʳ, ʥʝʩʫʱʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʜʦʞʜʠ, ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʰʢʚʘʣʠ-

ʩʪʳʤ ʚʝʪʨʦʤ 25ï27 ʤ /ʩ. 

ɼʘʥʥʳʝ ʦ ʧʝʨʝʭʦʜʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʛʦʨʦʜʝ ɽʢʘʪʝʨʠʥʙʫʨʛʝ 

ʯʝʨʝʟ +10
0
 ʉ ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 2 ï ɼʘʪʘ ʧʝʨʚʦʛʦ ʧʝʨʝʭʦʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ  

ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ ʯʝʨʝʟ +10
0
 ʉ ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʩʝʟʦʥ ʫʚʝ-

ʣʠʯʠʣʩʷ ʚ 2023 ʛ. ʜʦ 165 ʜʥʝʡ ʧʨʠ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ  

143 ʜʥʷ ʠ ʥʘʠʙʦʣʴʰʝʡ ʩʫʤʤʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 
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ʇʦʩʣʝʜʩʪʚʠʷ ʘʥʦʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʫʩʣʦʚʠʣʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ 

2023 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢ 1031 ʣʝʩʥʦʡ ʧʦʞʘʨ, ʘ ʧʨʦʡʜʝʥʥʘʷ ʦʛʥʝʤ 

ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʠʣʘ 350029 ʛʘ. ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 33% ʧʨʦʡʜʝʥʥʦʡ 

ʦʛʥʝʤ ʧʣʦʱʘʜʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ IV ʠ V ʢʣʘʩʩʦʚ ʙʦʥʠ-

ʪʝʪʘ, ʢʦʪʦʨʳʝ ʚ ʦʙʳʯʥʳʝ ʛʦʜʳ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤʠ ʙʘ-

ʨʴʝʨʘʤʠ. 

ɺʳʚʦʜʳ. 1. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʧʦʢʘʟʘʪʝʣʠ ʬʘʢʪʠ-

ʯʝʩʢʦʡ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ. 

2. ʉʠʪʫʘʮʠʷ, ʩʣʦʞʠʚʰʘʷʩʷ ʚ 2023 ʛ., ʦʙʫʩʣʦʚʠʣʘ ʧʨʝʚʳʰʝʥʠʝ ʚ 25 ʨʘʟ ʧʦ-

ʢʘʟʘʪʝʣʷ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʩʪʘʥʦʚʣʝʥʠ-

ʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 1409. 

3. ɺ ʮʝʣʷʭ ʥʝʜʦʧʫʱʝʥʠʷ ʧʦʚʪʦʨʝʥʠʷ ʩʠʪʫʘʮʠʠ ʩ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ ʚ 

2024 ʛ. ʥʝʦʙʭʦʜʠʤʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ [7, 8] ʧʦʪʫʰʠʪʴ ʚʩʝ ʪʦʨʬʷʥʳʝ ʧʦʞʘʨʳ. 

4. ɼʣʷ ʧʝʨʝʙʨʦʩʢʠ ʧʦʞʘʨʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʪʦ-

ʣʝʪʥʳʭ ʯʘʩʦʚ ʜʦ 600. 

5. ʉʣʝʜʫʝʪ ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʢʦʤʧʣʝʢʪʦʚʘʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʘʚʠʘʣʝʩʦʦʭʨʘʥʳ ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 
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ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʜʨʝʚʝʩʥʳʝ ʚʠʜʳ, ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦ-

ʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
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ʢʦʣʠʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʠ ʜʨʫʛʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʣʝʩʦʚ ʩ ʦʜʥʦʚʨʝ-

ʤʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʫʣʫʯʰʝʥʠʝʤ ʚʩʝʭ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ 

ʣʝʩʘ [1]. 

ʇʨʠʛʦʨʦʜʥʳʝ ʣʝʩʘ ʧʦʜʚʝʨʞʝʥʳ ʧʦʚʳʰʝʥʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʘ 

ʪʘʢʞʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʦʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʩʪʨʘʜʘʶʪ ʦʪ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠ ʧʦʜ-

ʨʦʩʪ. ɼʨʝʚʦʩʪʦʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʢ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʦʜʥʘʢʦ 

ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʠ ʫʭʫʜʰʝʥʠʝ ʝʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠ-

ʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʜʝʨʝʚʴʝʚ ʦʪʨʘʞʘʶʪʩʷ ʠ ʥʘ ʥʝʤ [2]. 

ɺ ʩʚʷʟʠ ʩ ʩʠʣʴʥʳʤ ʫʧʣʦʪʥʝʥʠʝʤ ʧʦʯʚʳ ʚ ʤʝʩʪʘʭ ʘʢʪʠʚʥʦʛʦ ʧʦʩʝʱʝʥʠʷ 

ʣʶʜʴʤʠ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʠʭ ʚʝʪʚʝʡ ʚ ʢʨʦʥʘʭ ʦʩʣʘʙʣʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, 

ʪʝʨʷʝʪʩʷ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ, ʩʦʜʝʨʞʘʱʠʡ ʛʫʤʫʩ. ʇʣʦʪʥʘʷ ʧʦʯʚʘ ʭʫʞʝ ʧʨʦʧʫʩʢʘ-

ʝʪ ʚʦʜʫ ʠ ʚʦʟʜʫʭ ʢ ʢʦʨʥʷʤ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʘ ʢʦʨʥʠ, ʣʝʞʘʱʠʝ ʚʙʣʠʟʠ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʤʝʭʘʥʠʯʝʩʢʠ ʧʦʚʨʝʞʜʘʶʪʩʷ ʥʦʛʘʤʠ. ɺʩʝ ʵʪʦ ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʜʝʨʝʚʴʝʚ ʧʨʦʪʠʚ ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʦʨʛʘʥʠʟʤʦʚ [3]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝ-

ʥʠʡ ɹʘʨʥʘʫʣʴʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɼʘʪʴ ʪʘʢʩʘʮʠʦʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʩʩʣʝʜʫʝʤʳʭ ʜʨʝʚʦʩʪʦʝʚ. 

2. ʀʟʫʯʠʪʴ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʩʥʷʢʦʚ ɹʘʨʥʘʫʣʴʩʢʦ-

ʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ [4] ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʨʥʘʫʣʴʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʥʘ ʨʘʟʥʦʡ 

ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʯʝʨʪʳ ʛ. ɹʘʨʥʘʫʣ ʚ ʪʨʘʚʷʥʦʤ ʪʠʧʝ ʣʝʩʘ, ʦʮʝʥʢʘ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʦʩʫɦ ʝʩʪʚʣʷʣʘʩʴ ʩʦʛʣʘʩʥʦ ʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʧʨʠʢʘʟ ʌɹʋ çʈʦʩʣʝʩʦʟʘ-

ʱʠʪʘè ʦʪ ç23è ʤʘʷ 2018 ʛ. ˉ 94-ʨ) [5], ʈʫʢʦʚʦʜʩʪʚʫ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʠ ʚʝʜʝʥʠʶ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ (ʧʨʠʢʘʟ ʈʦʩʣʝʩʭʦʟʘ ʦʪ 

29.12.2007 ˉ 523) [6], ʇʨʘʚʠʣʘʤ ʩʘʥʠʪʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʘʭ (ʧʦʩʪʘʥʦʚʣʝ-
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ʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 9.12.2020 ˉ 2047) [7] ʠ ʇʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʧʘ-

ʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ. (ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦ-

ʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 9 ʥʦ̫ ʙʨʷ 2020 ʛʦʜʘ ˉ 910) [8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʠʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʝ ʦʢʘʟʘʣʩʷ ʪʨʘʚʷʥʦʡ ʙʦʨ, ʪʘʢ ʢʘʢ ʣʶʜʠ ʝʛʦ ʨʝʜʢʦ ʧʦʩʝʱʘʶʪ ʚ ʩʚʷʟʠ ʩ ʛʫ-

ʩʪʳʤ ʪʨʘʚʷʥʠʩʪʳʤ ʧʦʢʨʦʚʦʤ ʠ ʨʘʟʚʠʪʳʤ ʧʦʜʣʝʩʢʦʤ. ɹʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ 

ʜʣʷ ʧʦʩʝʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʝʞʠʡ ʙʦʨ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ ʧʨʝʦʙʣʘʜʘ-

ʶʪ ʤʝʨʪʚʦʧʦʢʨʦʚʥʳʝ ʫʯʘʩʪʢʠ, ʘ ʚ ʧʦʥʠʞʝʥʠʷʭ ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʥʝ 

ʩʪʦʣʴ ʨʘʟʚʠʪ ʢʘʢ ʚ ʪʨʘʚʷʥʦʤ ʙʦʨʫ, ʧʨʝʦʙʣʘʜʘʶʪ ʫʯʘʩʪʢʠ, ʟʘʥʷʪʳʝ ʤʭʦʤ ʠ ʣʠ-

ʰʘʡʥʠʢʦʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʙʥʳʝ ʧʣʦɦ ʘʜʠ (ʇʇ) ʙʳʣʠ 

ʟʘʣʦʞʝʥʳ ʚ ʪʨʘʚʷʥʦʤ ʪʠʧʝ ʣʝʩʘ, ʯʪʦʙʳ ʚʣʠʷʥʠʝ ʨʝʢʨʝʘʮʠʠ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ. 

ʆʩʥʦʚʥʳʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʩʘʞʜʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʅʘʩʘʞʜʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠʤʝʶʪ II-III  ʢʣʘʩʩ ʙʦ-

ʥʠʪʝʪʘ ʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʧʦʣʥʦʪʥʳʤʠ. ɿʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ï 232-410 ʤ
3
/ʛʘ.  

ʊʘʙʣʠʮʘ 1 ï ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʘʞʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʚʥ̫ʦʛʦ 
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0 ʢʤ 

1 10ʉ+ɹ 
ʉ 95 272 32,8 22,7 46,17 

III  1,3 
410,71 0,12 4,32 

ɹ 90 20 37,0 23,0  1,41 9,96  0  0,11 

4 ʢʤ 

3 8ʉ2ɹ 
ʉ 110 188 39,0 26,0 22,52 

II  1,0 
326,18 11,76 2,97 

ɹ 90 140 31,1 24,5  10,62 85,48 3,36 0,95  

7 ʢʤ 

6 10ʉ ʝʜ.ɹ 
ʉ 120 264 43,8 28,8 39,72 

II  1,1 
428,04 0 3,57 

ɹ 85 16 23,0 20,0  0,87 6,72 0 0,08 

11 ʢʤ 

7 10ʉ+ɹ 
ʉ 120 168 44,4 28,0 25,99 

II  0,8 
340,51 0 2,84 

ɹ 90 20 17,1 11,0 1,78 10,64 0 0,12 

15 ʢʤ 

10 10ʉ+ɹ 
ʉ 130 168 44,9 26,5 26,85 

II  0,8 
232,6 0 1,79 

ɹ 90 20 29,4 21,7 1,47 10,32 0 0,11 

35 ʢʤ 

12 9ʉ1ɹ 
ʉ 120 250 42,3 27,0 35,46 

II  1,1 
380,37 0,32 3,17 

ɹ 80 80 28,2 21,3  5,01 36,48 0,68  0,46 
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ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʨʝʦʙʣʘʜʘʶʪ I-II  ʢʣʘʩʩʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʥʦʨʤʘʣʴʥʦʤ ʩʪʨʦʝʥʠʠ ʜʨʝʚʦʩʪʦʝʚ. 

ɼʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʯʠʩʪʦʪʳ ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʢʨʘʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʦʨʤʳ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʅʦʨʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʨʘʩʪʝʥʠʷʭ 

ʦʧʨʝʜʝʣʝʥ ʥʘ ʫʨʦʚʥʝ ʦʪ 3 ʜʦ 40 ʤʛ/ʢʛ; ʜʣʷ ʮʠʥʢʘ ʦʪ 15 ʜʦ 150 ʤʛ/ʢʛ; ʜʣʷ ʢʘʜʤʠʷ 

ʦʪ 0,05 ʜʦ 0,2 ʤʛ/ʢʛ; ʜʣʷ ʢʦʙʘʣʴʪʘ ʦʪ 10 ʜʦ 20 ʤʛ/ʢʛ; ʜʣʷ ʩʚʠʥʮʘ ʦʪ 0,1 ʜʦ  

10 ʤʛ/ʢʛ. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʭʚʦʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ Cu ʚ ʭʚʦʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠʟʤʝʥʷʣʦʩʴ 

ʦʪ 1,26 ʜʦ 2,57 ʤʛ/ʢʛ, Zn ʦʪ 29,85 ʜʦ 44,16 ʤʛ/ʢʛ, Cd ʦʪ 0,05 ʜʦ 0,17 ʤʛ/ʢʛ, Pb ʦʪ 

0,65 ʜʦ 1,85 ʤʛ/ʢʛ, Hg ʦʪ 0,0074 ʜʦ 0,0087 ʤʛ/ʢʛ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʚ ʥʘʩʘʞʜʝʥʠʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ (ʪʘʙʣ.2) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʇʦ ʚʝʣʠʯʠʥʝ ʪʝʢʫʱʝʛʦ ʫʩʳʭʘʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʘʵʨʦʪʝʭʥʦʛʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʜʨʝʚʦʩʪʦʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʉʪʝʧʝʥʴ ʦʩʣʘʙʣʝʥʠʷ (ʩʦʩʪʦʷʥʠʝ) ʥʘʩʘʞ-

ʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʦʮʝʥʦʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘ-

ʧʘʩʘ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʦʷʥʠʷ. ʅʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ, 
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ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʯʝʨʪʳ ʛʦʨʦʜʘ, ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʚʝʣʠ-

ʯʠʥʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,5, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʦʩʣʘʙʣʝʥʥʳʤ.  

ʊʘʙʣʠʮʘ 2 ï ʉʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʚʷʥʦʛʦ ʙʦʨʘ 

ʇ
ʨʦ
ʙ
ʘ 

ɻ
ʫ
ʩ
ʪ
ʦ
ʪ
ʘ
,
 

ʰ
ʪ
/
ʛ
ʘ

 ɼʠʘʤʝʪʨ 

ʥʘ 1,3ʤ, 

ʩʤ 

ʂʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴ-

ʝʚ 

ʉʨʝʜʥʝʚʟʚ-ʷ 

ʢʘʪʝʛʦʨʠʷ 

ʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʥ̫ʠʷ 

(ʂʩʨ.) 

ʂʣʘʩʩ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʉʪʝʧʝʥʴ 

ʥʘʨʫʰʝʥʥʦʩʪʠ 

ʥʘʩʘʞʜʝʥʠʷ 

1 2 3 4 5 

0 ʢʤ 

1 404 
ʥʘ 1 ʛʘ 208 160 8 16 12 

1,7 1 ʉʣʘʙʘʷ 
% 51,5 39,6 2,0 4,0 3,0 

4 ʢʤ 

3 192 
ʥʘ 1 ʛʘ 40 84 40 24 4 

2,3 2 ʉʨʝʜʥʷʷ 
% 20,8 43,8 20,8 12,5 2,1 

7 ʢʤ 

6 264 
ʥʘ 1 ʛʘ 104 124 36 0 0 

1,7 2 ʉʣʘʙʘʷ 
% 39,4 47,0 13,6 0,0 0,0 

11 ʢʤ 

7 168 
ʥʘ 1 ʛʘ 88 56 24 0 0 

1,6 1 ʉʣʘʙʘʷ 
% 52,4 33,3 14,3 0,0 0,0 

15 ʢʤ 

10 168 
ʥʘ 1 ʛʘ 92 40 12 24 0 

1,8 1 ʉʨʝʜʥʷʷ 
% 54,8 23,8 7,1 14,3 0,0 

35 ʢʤ 

12 256 
ʥʘ 1 ʛʘ 128 64 20 40 4 

1,9 1 ʉʨʝʜʥʷʷ 
% 50,0 25,0 7,8 15,6 1,6 

 

ʂʣʘʩʩʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʰʢʘʣʦʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ 2020 ʛʦʜʫ ʅ. ʄ. ɼʝʙʢʦʚʳʤ [9] ʠ 

ʚʢʣʶʯʘʶʪ: I ð ʫʩʪʦʡʯʠʚʳʝ (ʟʜʦʨʦʚʳʝ) ʥʘʩʘʞʜʝʥʠʷ; II ð ʥʘʩʘʞʜʝʥʠʷ ʩ ʥʘʨʫ-

ʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ; III ð ʥʘʩʘʞʜʝʥʠʷ ʩ ʫʪʨʘʯʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ (ʧʦ-

ʛʠʙʰʠʝ). ɼʨʝʚʦʩʪʦʠ ʩʦ 2-ʤ ʢʣʘʩʩʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʬʦʥʜʦʤ ʚʳʙʦʨʦʯʥʳʭ ʩʘʥʠʪʘʨʥʳʭ ʨʫʙʦʢ, ʩ 3-ʤ ð ʩʧʣʦʰʥʳʭ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʧʦʨʷʞʝʥʠʡ). 

ɿʘʢʣʶʯʝʥʠʝ. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʭʚʦʝ ʩʦʩʥʳ ʚ ʙʣʠʟʠ 

ʛ.ɹʘʨʥʘʫʣʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɺʣʠʷʥʠʷ ʘʵʨʦ-

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ ʥʝ ʚʳʷʚʣʝʥʦ. ɺ ʧʨʠʛʦ-

ʨʦʜʥʦʡ ʟʦʥʝ ʛ. ɹʘʨʥʘʫʣ ʥʘʩʘʞʜʝʥʠʷ ʠʩʧʳʪʳʚʘʶʪ ʦʩʣʘʙʣʝʥʠʝ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʩ 

ʜʨʝʚʦʩʪʦʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʯʝʨʪʳ ʛʦʨʦʜʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʦʩʣʘʙʣʝʥʠʝ ʧʦʢʘʟʘʣʠ ʜʨʝʚʦʩʪʦʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 4 ʢʤ ʦʪ ʯʝʨʪʳ ʛʦʨʦ-

ʜʘ (ʚʙʣʠʟʠ ɸʣʪʘʡʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ çʈʦʪʦʨè). 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ɸʣʪʘʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʨʘʤ-

ʢʘʭ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʅʘʫʯʥʦʛʦ ʌʦʥʜʘ. ʉʦʛʣʘʰʝʥʠʝ ˉ 23-26-00198. 
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ɼʝʨʝʚʴʷ Populus ð ʵʪʦ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ, ʠʟʚʝʩʪʥʳʝ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʨʘʟʤʥʦʞʘʪʴʩʷ ʯʝʨʝʥʢʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʧʣʘʥʪʘʮʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʨʝʥʢʦʚ ʧʨʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠ ʦʙʣʝʩʝʥʠʠ ʧʨʠ-

ʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʵʣʠʪʥʳʭ ʢʣʦʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʠʣʴʥʳʡ ʨʦʩʪ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠ-

ʤʘʪʘ ʠ ʥʘʠʣʫʯʰʝʛʦ ʧʦʛʣʦʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ [1-2]. ʊʦʧʦʣʷ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʢʘʢ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʤ ʩʚʦʡʩʪʚʦʤ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʧʣʘʥʪʘʮʠʡ ï ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ʯʝʨʝʥʢʘ-

ʤʠ. ʇʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʠ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʯʝʨʝʥʢʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʵʣʠʪʥʳʭ ʢʣʦʥʦʚ. ʋʢʨʝʧʣʝʥʠʝ ʠ 

ʚʳʞʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʘʜʘʧʪʘʮʠʷ ʢ ʨʘʟʣʠʯʥʳʤ ʩʨʝʜʘʤ ʠʤʝʶʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠ ʟʘʚʠʩʷʪ ʦʪ ʭʦʨʦʰʝʡ ʩʠʩʪʝʤʳ ʫʢʦʨʝʥʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦ ʨʘʟʤʥʦʞʝʥʠʶ ʜʝʨʝʚʝɹʚ ʨʦʜʘ Populus (Populus nigra L.xPopulus nigra  

f. Italica Duroi, Populus simonii f. fastigiata Schneid ʠ Populus koreana Rehder.) 

ʯʝʨʝʥʢʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʷʭ (ʧʝʩʦʢ, ʚʝʨʤʠʢʫʣʠʪ) ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʣʫʯʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʫʢʦʨʝʥʝʥʠʶ, ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʜʨʝʚʝʩʥʳʭ ʧʣʘʥʪʘʮʠʡ. 

ʄʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʪʨʝʭ ʚʠʜʦʚ ʨʦʜʘ Populus (Populus nigra L.xPopulus 

nigra f. Italica Duroi, Populus simonii f. fastigiata Schneid ʠ Populus koreana Re-
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hder.) ʠʟ ʯʝʨʝʥʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʷʭ (ʧʝʩʦʢ, ʚʝʨʤʠʢʫ-

ʣʠʪ) ʧʦʟʚʦʣʷʶʪ ʦʪʤʝʪʠʪʴ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʫʢʦʨʝʥʝʥʠʶ, ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ 

ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʧʝʩʯʘʥʦʤ ʩʫʙʩʪʨʘʪʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʦʧʦʣʝʡ, ʢʘʢ ʵʢʦʣʦʛʦ-ʵʚʦʣʶʮʠʦʥʥʦʡ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʧʦʡʤʝʥʥʳʤʠ ʣʝʩʦʨʘʩʪʠʪʝʣʥɹʳʤʠ ʫʩʣʦʚʠʷʤʠ[3-4]. 

ʇʨʠ ʥʘʠʤʝʥʴʰʠʭ ʨʘʟʤʝʨʘʭ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ, ʥʘ ʧʦʙʝʛʘʭ Populus nigra 

L. x Populus nigra f. Italica Duroi ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ (24Ñ0,84 ʰʪ.) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Populus simonii f. fas-

tigiata Schneid. (16,3Ñ0,59 ʰʪ.) ʠ Populus koreana Rehder (14,5Ñ0,65 ʰʪ.)  

ʋʢʨʝʧʣʝʥʠʝ ʠ ʚʳʞʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʘʜʘʧʪʘʮʠʷ ʢ ʨʘʟʣʠʯʥʳʤ ʩʨʝ-

ʜʘʤ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʟʘʚʠʩʷʪ ʦʪ ʭʦʨʦʰʝʡ ʩʠʩʪʝʤʳ ʫʢʦʨʝʥʝʥʠʷ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʥʘʤʠ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʚʠʜʦʚ ʨʦʜʘ Populus ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ɺ ʦʧʳʪʝ ʚ ʧʝʩʢʝ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʯʝʨʝʥʢʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ (ɻɸ) ʩʦʩʪʘʚʠʣʘ ʫ Populus nigra L. x Populus nigra f. Italica Duroi 

95,8%, ʠʣʠ 115% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ (ʂ). ʇʦʢʘʟʘʪʝʣʴ ʩʦʭʨʘʥʥʦʩʪʠ ʚ 

ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ (ʩʝʥʪʷʙʨʴ) ʚʩʝʭ ʚʠʜʦʚ ʪʦʧʦʣʝʡ ʚ ʧʝʩʦʯʥʦʤ ʩʫʙʩʪʨʘʪʝ ʠ ʚ ʦʪ-

ʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ, ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘ 15-44% 

(ʪʘʙʣ.1).  

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʫʯʝʪ ʚ ʩʝʥʪʷʙʨʝ ʧʦʢʘʟʘʣ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ Populus 

nigra L. x Populus nigra f. Italica Duroi, ʦʙʨʘʙʦʪʘʥʥʳʭ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ, 95,8% 

(120% ʢ ʢʦʥʪʨʦʣʶ). ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʯʝʨʝʥʢʦʚ Populus koreana 

Rehder ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʢ ʢʦʥʮʫ ʠʶʥʷ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ 

ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʚʩrʦʢʦʡ: ʫʢʦʨʝʥʠʣʠʩʴ ʚʩʝ ʯʝʨʝʥʢʠ, ʯʪʦ ʥʘ 20% ʧʨʦʮʝʥʪʦʚ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʆʙʨʘʙʦʪʢʘ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʧʦʚʳʩʠʣʘ ʩʦʭʨʘʥʥʦʩʪʴ 

Populus koreana Rehder ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʥʘ 22% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʫʢʦʨʝʥʝʥʠʷ ʯʝʨʝʥʢʦʚ ï ʚʳʨʘʱʠʚʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʦʩʘ-

ʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʩʘʞʝʥʮʝʚ), ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʩʣʦʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʛʘʨʤʦ-

ʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ [5]. ʇʦʢʘʟʘʪʝʣʠ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʫʢʦʨʝʥʝʥʥʳʭ 

ʯʝʨʝʥʢʦʚ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʠʟʤʝʥʷʶʪʩʷ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ (ʪʘʙʣ. 2).  
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ʊʘʙʣʠʮʘ 1ï ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʫʢʦʨʝʥʝʥʥʳʭ ʯʝʨʝʥʢʦʚ ʪʦʧʦʣʷ ʧʦ ʚʘ-

ʨʠʘʥʪʘʤ ʦʧʳʪʘ 

ʇʨʝʧʘʨʘʪ 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ,% ʉʦʭʨʘʥʥʦʩʪʴ,% 

ʤʘʡ 
% ʢ 

ʢʦʥʪʨ. 
ʠʶʥʴ 

% ʢ 

ʢʦʥʪʨ. 
ʠʶʣʴ 

% ʢ 

ʢʦʥʪʨ. 
ʘʚʛʫʩʪ 

% ʢ 

ʢʦʥʪʨ. 
ʩʝʥʪʷʙʨʴ 

% ʢ 

ʢʦʥʪʨ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʚ ʧʝʩʢʝ 

Populus nigra L. x Populus nigra f. Italica Duroi 
ʅ2ʆ (ʂ) 83,3 100 83,3 100 83,3 100 79,2 100 79,2 100 

ɻɸ 95,8 115 95,8 115 95,8 115 83,3 105 95,8 120 

Populus koreana Rehder 

ʅ2ʆ (ʂ) 83,3 100 83,3 100 83,3 100 79,2 100 75 100 

ɻɸ 100 120 100 120 95,8 115 91,7 116 91,7 122 

Populus simonii f. fastigiata Schneid. 
ʅ2ʆ (ʂ) 83,3 100 83,3 100 83,3 100 83,3 100 83,3 100 

ɻɸ 95,8 115 95,8 115 95,8 115 95,8 115 95,8 115 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʚ ʚʝʨʤʠʢʫʣʠʪʝ 

Populus nigra L. x Populus nigra f. Italica Duroi 

ʅ2ʆ (ʂ) 79,2 100 75 83,3 75 100 75 100 - - 

ɻɸ 100 126,3 87,5 116,7 75 100 75 100 - - 

Populus koreana Rehder 

ʅ2ʆ (ʂ) 95,8 100 95,8 100 95,8 100 95,8 100 - - 

ɻɸ 91,7 95,7 91,7 95,7 91,7 95,7 91,7 95,7 - - 

Populus simonii f. fastigiata Schneid. 

ʅ2ʆ (ʂ) 95,8 100 100 100 95,8 100 91,6 100 - - 

ɻɸ 87,5 91,3 87,5 87,5 87,5 91,3 87,5 95,5 - - 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ 

Populus nigra L. x Populus nigra f. Italica Duroi (1-ʳʡ ʛʦʜ/2-ʦʡ ʛʦʜ) 

ʅ2ʆ (ʂ) - - 53 100 34 100 45 100 44/43 100 

ɻɸ - - 49 92,5 66 194 40 89 52/66 118/144 

 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,09 ʜʦ 1,37, ʜʦʩʪʦ-

ʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʥʝ ʚʳʷʚʣʝʥʦ. ɼʣʠʥʘ ʧʦʙʝʛʦʚ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʙʝʟ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 

ʃʫʯʰʠʤʠ ʧʦ ʚʝʣʠʯʠʥʝ ʦʢʘʟʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʛʝʪʝʨʦ-

ʘʫʢʩʠʥʦʤ. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʨʘʩʪʝʥʠʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʥʝʩʢʦʣʴ-

ʢʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʧʨʠʜʘʪʦʯʥʳʝ 

ʢʦʨʥʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʢʣʦʥʘʣʴʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʠ ʩ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʣʝʢʪʠʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʣʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩ-

ʪʝʥʠʡ ʩ ʪʘʢʠʤ ʪʠʧʦʤ ʨʘʟʤʥʦʞʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʫʢʦʨʝʥʝʥʥʳʭ ʯʝʨʝʥʢʦʚ 

ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʇʨʝʧʘʨʘʪ 

Populus nigra L. x Populus 

nigra f. Italica Duroi 

Populus koreana Rehder Populus simonii f. fastigiata 

Schneid. 
ʢ
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ʠ
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ʆʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝ-

ʪʦʜʦʤ ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʨʘʩʪʝʥʠʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʣʠʩʪʴʷʭ ʥʘ ʧʦʙʝʛʘʭ ʫʢʦʨʝʥʝʥʥʳʭ ʯʝʨʝʥʢʦʚ ʪʦʧʦʣʝʡ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ (ʨʠʩʫʥʦʢ 1). ɺ ʦʧʳʪʝ ʩ ʧʝʩʢʦʤ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʯʝʨʝʥʢʦʚ Populus nigra L.xPopulus nigra f. Italica Duroi ʛʝʪʝʨʦʘʫʢʩʠ-

ʥʦʤ ʣʠʩʪʴʷ ʩʦʜʝʨʞʘʪ 17,3 ʆɽ ʭʣʦʨʦʬʠʣʣʘ (185,9% ʢ ʢʦʥʪʨʦʣʶ). 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ Populus koreana Rehder., ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ, - 16,48 ʆɽ (133,9% ʢ ʢʦʥʪʨʦʣʶ). ʆʧʳʪ ʩ ʚʝʨʤʠʢʫʣʠʪʦʤ ʧʦʢʘ-

ʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ Populus koreana Rehder., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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ʢʦʥʪʨʦʣʝʤ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʦʧʦʣʝʡ. ɺ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʨʘʟʥʠʮʘ ʭʣʦʨʦʬʠʣʣʘ 

ʚ ʣʠʩʪʴʷʭ Populus nigra L. x Populus nigra f. Italica Duroi. ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʝʛʝ-

ʨʦʘʫʢʩʠʥʘ ʙʦʣʴʰʝ ʥʘ 7 ʆɽ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 
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Populus nigra L. x Populus

nigra f. Italica Duroi.

Populus simonii f. fastigiata

Schneid.

Populus koreana Rehder.

ʈʠʩʫʥʦʢ 1 ï Cʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʥʘ ʧʦʙʝʛʘʭ ʫʢʦʨʝʥʝʥʥʳʭ ʯʝʨʝʥʢʦʚ  

Populus nigra L.xPopulus nigra f. Italica Duroi, Populus simonii f. fastigiata Schneid,  

Populus koreana Rehder 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʦʢʘʟʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʛʝʪʝʨʦ-

ʘʫʢʩʠʥʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʤʝʥʴʰʝʥʠʝ ʜʣʠʥʳ ʠ ʜʠʘʤʝʪʨʘ ʧʦʙʝʛʦʚ. ʆʜ-

ʥʘʢʦ, ʨʘʩʪʝʥʠʷ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʧʨʝʧʘʨʘʪʦʤ ʛʝʪʝʨʦʘʫʢʩʠʥ, ʠʤʝʣʠ ʣʫʯʰʫʶ ʧʨʠʞʠ-

ʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ. ɻʝʪʝʨʦʘʫʢʩʠʥ ʦʢʘʟʘʣ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʧʦʙʝʛʦʚ ʫʢʦʨʝʥʝʥʥʳʭ ʯʝʨʝʥʢʦʚ Populus nigra 

L.xPopulus nigra f. Italica Duroi, Populus simonii f. fastigiata Schneid ʠ Populus 

koreana Rehder. 

ʆʧʳʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʨʘʙʦʪʘʥʥʳʭ ʛʝʪʝʨʦʘʫʢʩʠʥʦʤ ʯʝʨʝʥʢʦʚ Populus 

nigra L. x Populus nigra f. Italica Duroi ʧʦʢʘʟʘʣʘ ʚʳʞʠʚʘʝʤʦʩʪʴ 95,8%, ʯʪʦ ʥʘ 

115% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʇʨʠʤʝʥʝʥʠʝ ʛʝʪʝʨʦʘʫʢʩʠʥʘ (ɻɸ) ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʠ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʦ ʜʣʠʥʫ 

ʛʣʘʚʥʳʭ ʢʦʨʥʝʡ, ʜʦʩʪʠʛʥʫʚ ʧʨʠʤʝʨʥʦ 19,98 ʩʤ. ʂʨʦʤʝ ʪʦʛʦ, Populus nigra L. x 

Populus nigra f. Italica Duroi ʜʘʚʘʣʘ ʙʦʣʴʰʝ ʣʠʩʪʴʝʚ (24Ñ0,84) ʚʦ ʚʨʝʤʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Populus simonii f. fastigiata Schneid. (16,3Ñ0,59 

ʰʪ.) ʠ Populus koreana Rehder (14,5Ñ0,65 ʰʪ.), ʥʝʩʤʦʪʨʷ ʥʘ ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. 
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ʉʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʅʆʎ-ʈʄɻ-2023 çʉʦʟʜʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʦʮʝʥʢʠ 

ʙʘʣʘʥʩʘ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʵʢʦʩʠ-

ʩʪʝʤʘʭè; ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ çʇʈʀʆʈʀʊɽʊ 2030è (ʅʘʮʠʦʥʘʣʴ-

ʥʳʡ ʧʨʦʝʢʪ çʅʘʫʢʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪè). 
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ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ɸʨʳʰʝʚʘ ʉʚʝʪʣʘʥʘ ʇʝʪʨʦʚʥʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʩ.ʥ.ʩ. ʣʘʙ. ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʝʜʝʥʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥ-

ʩʪʠʪʫʪè - çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʨʘʜʠʦʣʦʛʠʠ ʠ ʘʛʨʦʵʢʦʣʦʛʠʠè, ʛ. ʆʙʥʠʥʩʢ, ʈʌ 

ɹʘʨʘʡʱʫʢ ɻʘʣʠʥʘ ɺʘʩʠʣʴʝʚʥʘ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ  

ʆʤɻɸʋ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, ʛ. ʆʤʩʢ, ʈʌ 

ɹʘʡʪʫʨʠʥʘ ʈʝʛʠʥʘ ʈʘʬʘʠʣʝʚʥʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɹʘʰ-

ʢʠʨʩʢʠʡ ɻɸʋ, ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʢhʦʨʪʦʩʪʘʥ, ʈʌ 

ɹʘʮʠʥ ʅʠʢʠʪʘ ʉʝʨʛʝʝʚʠʯ, ʩʪʫʜʝʥʪ, ɹʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠ-

ʣʠʘʣ) ʌɻɹʆʋ ɺʆ " ɸʣʪɻʊʋ ʠʤʝʥʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ", ʛ. ɹʠʡʩʢ, ʈʌ 

ɹʝʣʷʝʚ ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, 

ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ  

ɹʝʩʩʯʝʪʥʦʚʘ ʅʘʪʘʣʴʷ ʅʠʢʦʣʘʝʚʥʘ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʜ-ʨ 

ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ "ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ", ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʌ 

ɹʝʩʩʯʝʪʥʦʚ ɺʣʘʜʠʤʠʨ ʇʝʪʨʦʚʠʯ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, 

ʌɻɹʆʋ ɺʆ "ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠ-

ʪʝʪ", ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʌ 

ɹʦʯʘʨʥʠʢʦʚʘ ɽʣʝʥʘ ɸʬʘʥʘʩʴʝʚʥʘ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ, ʀʥʩʪʠʪʫʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʌ 

ɹʨʘʪʠʣʦʚʘ ʅʘʪʘʣʴʷ ʇʝʪʨʦʚʥʘ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, 

ʌɻɹʆʋ ɺʆ ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʤ. 

ʘʢʘʜʝʤʠʢʘ ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʌ 

ɹʫʛʘʝʚʘ ʄʘʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜ-

ʥʠʢ, ʌɻɹʅʋ ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ,  

ʛ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ, ʈʌ 

ɹʫʢʩʤʘʥ ɺ.ʕ. ɸʤʘʟʦʥʝʥ ɺʝʨʢʝ, ʛ. ʍʘʩʙʝʨʛʝʥ, ɻʝʨʤʘʥʠʷ 

ɺʘʩʠʣʴʝʚʘ ʉʦʬʠʷ ʀʛʦʨʝʚʥʘ, ʩʪʫʜʝʥʪ, ʄʌ ʄɻʊʋ ʠʤ. ʅ. ʕ. ɹʘʫʤʘʥʘ, ʄʳʪʠʱʠ, 

ʄʦʩʢʚʘ, ʈʌ  

ɻʘʨʢʫʰʘ ɸʣʝʢʩʝʡ ɸʥʘʪʦʣʴʝʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʌɻɹʅʋ "ʌʝʜʝ-

ʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ", ʛ. ɹʘʨʥʘʫʣ, ʈʌ 
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ɻʝʪʤʘʥʩʢʠʡ ɺʘʣʝʥʪʠʥ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʘʩʧʠʨʘʥʪ, ɼʘʣɹʥʝʚʦʩʪʦʯʥʳʡ ɻɸʋ, 

ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ, ʈʌ  

ɻoʥʯaʨoʚ ʉʝʤʝʥ ʇʝʪʨʦʚʠʯ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʌɻɹʆʋ ɺʆ ɸʣʪɻʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ  

ɻʨʘʥʢʠʥʘ ɸʣʠʥʘ ʆʣʝʛʦʚʥʘ, ʘʩʧʠʨʘʥʪ, ʀʥʩʪʠʪʫʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʙʠʦʣʦʛʠʠ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʌ 

ɻʨʠʰʣʦʚʘ ʄʘʨʠʷ ɺʠʢʪʦʨʦʚʥʘ, ʘʩʩʠʩʪʝʥʪ, ʌɻɹʆʋ ɺʆ ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ, 

ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʌ  

ɼʘʚʳʜʦʚ ɸʣʝʢʩʘʥʜʨ ʉʪʝʧʘʥʦʚʠʯ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ ɸʣ-

ʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ɼʝʛʪʷʨʝʚ ɸʨʪʸʤ ʀʛʦʨʝʚʠʯ, ʘʩʧʠʨʘʥʪ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʌɻɹʆʋ ɺʆ ʆʤɻɸʋ 

ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, ʛ. ʆʤʩʢ, ʈʌ 

ɼʝʨʷʥʦʚʘ ɽʣʝʥʘ ɻʝʥʥʘʜʴʝʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʌɻɹʅʋ "ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ", ʛ. ɹʘʨ-

ʥʘʫʣ, ʈʌ 

ɼʴʷʯʢʦʚ ʀʣʴʷ ʉʝʨʛʝʝʚʠʯ, ʩʪʫʜʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, 

ʈʌ 

ɼʫʙʠʥʠʥʘ ʉʚʝʪʣʘʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʤʘʛʠʩʪʨʘʥʪ, ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ 

ɻɸʋ, ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʌ 

ɾʘʥʜʘʨʦʚʘ ʉʚʝʪʣʘʥʘ ɺʠʢʪʦʨʦʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣ-

ʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ɾʘʨʢʦʚʘ ʉʪʘʣʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡ-

ʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ɿʫʙʘʠʨʦʚ ʈʫʩʣʘʥ ʈʘʜʠʢʦʚʠʯ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨ-

ʩʢʠʡ ɻɸʋ, ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʢhʦʨʪʦʩʪʘʥ, ʈʌ 

ʂʦʨʪʫʩʦʚ ɸʣʝʢʩʝʡ ʅʠʢʦʣʘʝʚʠʯ, ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʢʦʥʚʝʨʩʠʠ 

ʌɻɹʋʅ, ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʭʠʤʠʢʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʉʆ ʈɸʅ, 

ʛ. ɹʠʡʩʢ, ʈʌ 

ʀʚʘʥʢʠʥ ʅʠʢʦʣʘʡ ɻʝʥʥʘʜʴʝʚʠʯ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʣʘʙ. ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʝʜʝʥʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʅʀʎ "ʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥ-

ʩʪʠʪʫʪ" ï ɺʅʀʀʈɸʕ, ʛ. ʆʙʥʠʥʩʢ, ʈʌ  

ʀʚʘʥʦʚ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ, ʢʘʥʜ. ʩ-ʭ. ʥʘʫʢ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌɻɹʋʅ 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ɼɺʆ ʈɸʅ, ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ, ʈʌ 

ʀʜʨʠʩʦʚʘ ɸʣʪʳʥʘʡ ɹʝʡʙʠʪʦʚʥʘ, ʜʦʢʪʦʨʘʥʪ, ʂʘʟʅɸʀʋ, ʛ. ɸʣʤʘʪʳ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʂʘʣʶʪʘ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡ-

ʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʂʘʚʘʝʚʘ ʅʠʥʘ ɸʥʪʦʥʦʚʥʘ, ʩʪʫʜʝʥʪ, ʌɻɹʆʋ ɺʆ "ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ", ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʌ 

ʂʦʙʟʝʚʘ ʀʥʥʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌɻɹʅʋ "ʌʝʜʝʨʘʣʴʥʳʡ ɸʣ-

ʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ", ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʂʠʥʴʷʙʫʣʘʪʦʚ ɸʨʩʣʘʥ ʀʣʴʜʫʩʦʚʠʯ, ʤʘʛʠʩʪʨʘʥʪ, ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ 

ɻɸʋ, ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʌ 

ʂʠʨʘʝʚ ʈʫʩʪʷʤ ʉʫʣʪʘʥʛʘʨʝʝʚʠʯ, ʜ-ʨ ʩ-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʆʉ çʋʬʠʤʩʢʘʷè 

ʋʌʀʎ ʈɸʅ, ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʌ 
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ʂʦʥʦʥʮʝʚʘ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡ-

ʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʂʫʥʳʧʠʷʝʚʘ ɻʫʣʷ ʊʣʝʫʞʘʥʦʚʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʟʘʚ. ʣʘʙ., ʂʘʟʅʀʀɿʈ,  

ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʂʫʟʥʝʮʦʚ ɺʘʩʠʣʠʡ ʅʠʢʦʣʘʝʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡ-

ʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʂʫʟʥʝʮʦʚʘ ɻʘʣʠʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʝ, ʚʝʜ. ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʉʠʙʠʨʩʢʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ - ʬʠʣʠʘʣ ʌɻɹʅʋ 

ʌʅʎ ɺʅʀʀʄʂ, ʛ. ʆʤʩʢ, ʈʌ 

ʂʫʨʩʘʢʦʚʘ ɺʘʣʝʥʪʠʥʘ ʉʝʨʛʝʝʚʥʘ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ 

ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʅʝʯʘʝʚʘ ɸʣʸʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʛʣʘʚʥʳʡ ʘʛʨʦʥʦʤ, ʌʠʣʠʘʣ ʌɻɹʋ çɻʦʩʩʦʨʪʢʦ-

ʤʠʩʩʠʷè ʧʦ ɸʣʪʘʡʩʢʦʤʫ ʢʨʘʶ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʅʠʞʝʛʦʨʦʜʦʚ ʀʛʦʨʴ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʨʘʩʪʝʥʠʝ-

ʚʦʜʩʪʚʫ ʆʆʆ ʇʆ çʉʠʙʙʠʦʬʘʨʤè, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʌ 

ʅʠʢʦʣʘʝʚʘ ɺʘʣʝʥʪʠʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʩʪ. ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʠ, ʅɸʆ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉʘʨʩʝʥʘ ɸʤʘʥ-

ʞʦʣʦʚʘ, ʛ. ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʄʘʢʘʝʚ ʂʘʡʨʘʪ ɸʤʠʨʞʘʥʦʚʠʯ, ʜʦʢʪʦʨʘʥʪ, ʅɸʆ ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ, ɸʩʪʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭ-

ʩʪʘʥ 

ʄʘʤʦʯʢʠʥʘ ɼʘʨʴʷ ɼʤʠʪʨʠʝʚʥʘ, ʩʪʫʜʝʥʪʢʘ, ʄʳʪʠʱʠʥʩʢʠʡ ʬʠʣʠʘʣ ʄʦʩʢʦʚ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʄʳʪʠʱʠ, 

ʛ. ʄʦʩʢʚʘ, ʈʌ 

ʄʘʣʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʴʝʚʠʯ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, 

ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʄʘʣʴʮʝʚ ʄʠʭʘʠʣ ʀʣʴʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʩʪ. ʥʘʫʯ. ʩʦʪʨ., ʌɻɹʆʋ ɺʆ 

ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʄʘʪʳʯʝʥʢʦʚ ɺʣʘʜʠʤʠʨ ɺʠʢʪʦʨʦʚʠʯ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ, ʀʥʩʪʠʪʫʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ ʇʫʱʠʥʦ, 

ʛ. ʄʦʩʢʚʘ, ʈʌ  

ʄʝʣʴʥʠʢ ʇʸʪʨ ɻʨʠʛʦʨʴʝʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʄʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘ-

ʫʤʘʥʘ, ʛ. ʄʦʩʢʚʘ, ʈʌ  

ʄʳʨʟʘʙʘʝʚʘ ɻʫʣʴʥʘʨ ɸʟʠʤʙʘʝʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʘʩʩ. ʧʨʦʬʝʩʩʦʨ, ʂʘʟʅɸʀʋ, 

ʛ. ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

ʄʫʩʪʘʬʠʥ ʈʘʜʠʢ ʌʣʶʩʦʚʠʯ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ, ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰ-

ʢʦʨʪʦʩʪʘʥ, ʈʌ  

ʃʘʥʢʫʪʝʡ ʅʘʪʘʣʴʷ ʅʠʢʦʣʘʝʚʥʘ, ʜʠʨʝʢʪʦʨ ʆʆʆ "ɸʛʨʦ-ʉʠʙʠʨʴè, ʛ. ɹʘʨʥʘʫʣ, 

ʈʌ 

ʃʘʨʶʰʢʠʥʘ ʄʘʨʠʷ ʉʝʨʛʝʝʚʥʘ, ʩʪʫʜʝʥʪ, ʄʌ ʄɻʊʋ ʠʤ. ʅ. ʕ. ɹʘʫʤʘʥʘ, ʄʳ-

ʪʠʱʠ, ʄʦʩʢʚʘ, ʈʌ 

ʃʠʪʚʠʥʮʝʚʘ ʊʘʪʴʷʥʘ ɸʣʝʢʩʝʝʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜ-

ʥʠʢ, ʌɻɹʅʋ "ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ", 

ʛ. ɹʘʨʥʘʫʣ, ʈʌ 
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ʆʜʠʥʮʦʚ ɻʝʦʨʛʠʡ ɽʚʛʝʥʴʝʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪ, ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, 

ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʌ 

ʆʨʣʦʚʘ ɽʣʠʟʘʚʝʪʘ ʀʚʘʥʦʚʥʘ, ʩʪʫʜʝʥʪʢʘ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨ-

ʥʘʫʣ, ʈʌ 

ʇʘʚʣʦʚʘ ɸʥʥ ʀʣʣʘʨʠʦʥʦʚʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ çʅʦʚʦʩʠ-

ʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷè, ʛ. ʅʦʚʦʩʠ-

ʙʠʨʩʢ, ʈʌ 

ʇʝʪʨʦʚ ʂʦʥʩʪʘʥʪʠʥ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʣʘʙ. ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʝʜʝʥʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʅʀʎ "ʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥ-

ʩʪʠʪʫʪ" ï ɺʅʀʀʈɸʕ, ʛ. ʆʙʥʠʥʩʢ, ʈʌ  

ʇʠʨʦʞʢʦʚ ɼʤʠʪʨʠʡ ʅʠʢʦʣʘʝʚʠʯ, ʜ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴ-

ʪʝʪʘ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʇoʯʝʤʠʥ ʅʠʢʠʪʘ ʄʠʭʘʡʣʦʚʠʯ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʌɻɹʆʋ ɺʆ ɸʣʪɻʋ, ʛ. ɹʘʨʥʘ-

ʫʣ, ʈʌ  

ʇʨʦʢʦʧʯʫʢ ʈʦʤʘʥ ɽʚʛʝʥʴʝʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, 

ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʉʘʚʠʥʘ ʇʦʣʠʥʘ ɸʥʜʨʝʝʚʥʘ, ʤʘʛʠʩʪʨʘʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨ-

ʥʘʫʣ, ʈʌ  

ʉʘʚʠʥ ʄʠʭʘʠʣ ɸʥʜʨʝʝʚʠʯ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʦʛʦ 

ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʉʘʜʦʚ ɺʠʢʪʦʨ ɺʠʢʪʦʨʦʚʠʯ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, ʌɻɹʆʋ ɺʆ 

ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʉʘʨʩʝʢʦʚʘ ɼʘʥʠ ʅʫʨʛʠʩʘʝʚʥʘ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʘʟʅɸʀʋ, ʛ. 

ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

ʉʚʠʨʠʜʝʥʢʦ ɼʤʠʪʨʠʡ ɻʝʦʨʛʠʝʚʠʯ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʩ.ʥ.ʩ. ʣʘʙ. ʘʛʨʦʭʠʤʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʝʜʝʥʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʅʀʎ çʂʫʨʯʘʪʦʚ-

ʩʢʠʡ ʠʥʩʪʠʪʫʪè - çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʨʘʜʠʦʣʦʛʠʠ ʠ ʘʛʨʦʵʢʦʣʦʛʠʠè, ʛ. ʆʙ-

ʥʠʥʩʢ, ʈʌ  

ʉʝʢʝʨʠʥ ʀʣʴʷ ʄʠʭʘʡʣʦʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʌ 

ʉʢʠʙʘ ɽʢʘʪʝʨʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʣʘʙʦʨʘʪʦ-

ʨʠʠ ʙʠʦʢʦʥʚʝʨʩʠʠ, ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʭʠʤʠʢʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʉʆ ʈɸʅ, ʛ. ɹʠʡʩʢ, ʈʌ 

ʉʤʳʰʣʷʝʚ ɸʥʜʨʝʡ ɸʣʝʢʩʝʝʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, 

ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʉʦʚʨʠʢʦʚ ɸʥʜʨʝʡ ɹʦʨʠʩʦʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʚʝʜʫʱʠʡ ʵʢʩʧʝʨʪ ʦʪʜʝʣʘ ʨʘʩʪʝ-

ʥʠʝʚʦʜʩʪʚʘ ʆʆʆ "ʄʫʩʪʘʥʛ-ʉʠʙʠʨʴ", ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʉʦʢʦʣʦʚʘ ʃʶʜʤʠʣʘ ɺʘʣʝʨʴʝʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ "ɸʣʪʘʡ-

ʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ", ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʉʪʨʝʙʢoʚa Aʣʝʥʘ ʉʝʨʛʝʝʚʥʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʌɻɹʆʋ ɺʆ ɸʣʪɻʋ, ʛ. ɹʘʨʥʘʫʣ, 

ʈʌ  

ʉʪʫʧʠʥʘ ʃʠʣʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡ-

ʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʉʫʣʪʘʥʦʚʘ ʈʠʜʘ ʈʘʟʷʙʦʚʥʘ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ ɹɻɸʋ, 

ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʌ 
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ʊʘʛʠʣʴʮʝʚ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠè, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʊʘʛʠʣʴʮʝʚ ɼʝʥʠʩ ɸʣʝʢʩʝʝʚʠʯ, ʩʪʫʜʝʥʪ, ʄʳʪʠʱʠʥʩʢʠʡ ʬʠʣʠʘʣ ʄʦʩʢʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʄʳʪʠʱʠ, 

ʛ. ʄʦʩʢʚʘ, ʈʌ 

ʊʘʪʘʨʠʥʮʝʚ ɺʣʘʜʠʤʠʨ ʃʝʦʥʠʜʦʚʠʯ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʅʀ ʊɻʋ, 

ʛ. ʊʦʤʩʢ, ʈʌ, 

ʊʘʪʘʨʠʥʮʝʚ ʃʝʦʥʠʜ ʄʠʭʘʡʣʦʚʠʯ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ ɸʣ-

ʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʊʠʥʴʛʘʝʚ ɸʥʘʪʦʣʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, 

ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʊʦʢʪʘʩʳʥʦʚʘ ʌʘʨʫʟʘ ɸʙʝʪʦʚʥʘ, PhD, ʘʩʩ. ʧʨʦʬʝʩʩʦʨ, ʂʘʟʅɸʀʋ, ʛ. ɸʣʤʘʪʳ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

ʊʫʨʙʝʢʦʚʘ ɸʨʳʩʛʫʣʴ ʉʘʧʘʨʘʣʠʝʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦ-

ʬʝʩʩʦʨ, ʅɸʆ ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ʉ. ʉʝʡʬʫʣʣʠʥʘ, ɸʩʪʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʊʫʨ ɸʥʜʨʝʡ ɺʠʢʪʦʨʦʚʠʯ, ʪʦʨʛʦʚʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʧʦ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʤʫ ɺʦ-

ʩʪʦʢʫ ɸʤʘʟʦʥʝʥ ɺʝʨʢʝ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʌ 

ʋʩʝʥʢʦ ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ, ʌɻɹʅʋ "ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦ-

ʛʠʡ", ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʌʠʣʠʧʧʦʚʘ ɸʥʘʩʪʘʩʠʷ ʉʝʨʛʝʝʚʥʘ, ʘʩʧʠʨʘʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, 

ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʑʝʨʙʘʢʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʥʜʨʝʝʚʥʘ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌɻɹʅʋ "ʌʝʜʝʨʘʣʴ-

ʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ", ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʍʘʟʠʧʦʚʘ ɸʡʛʫʣʴ ʌʘʨʛʘʪʦʚʥʘ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʛ. ʋʬʘ, 

ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʌ 

ʍʘʩʘʥʦʚʘ ʈʝʟʝʜʘ ʌʝʨʛʘʪʦʚʥʘ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʆʉ çʋʬʠʤʩʢʘʷè 

ʋʌʀʎ ʈɸʅ ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʢhʦʨʪʦʩʪʘʥ, ʈʌ 

ʍʘʬʠʟʦʚ ɸʡʨʘʪ ʈʘʡʩʦʚʠʯ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ, ʌɻɹʆʋ ɺʆ 

ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʛ. ʋʬʘ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʌ 

ʍʚʦʨʦʚ ʇʘʚʝʣ ɺʘʩʠʣʴʝʚʠʯ, ʛʣʘʚʥʳʡ ʘʛʨʦʥʦʤ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʌʍ çʍʚʦʨʦʚ 

ɺ.ɺ.è. ʩ. ʐʠʧʫʥʦʚʦ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʈʌ 

ʍʣʫʜʝʥʮoʚ ɾʘʥ ɻʝʥʥʘʜʴʝʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ 

ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʎʘʘʥ ʂʩʝʥʠʷ ʌʝʜʦʨʦʚʥʘ, ʤʘʛʠʩʪʨʘʥʪʢʘ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨ-

ʥʘʫʣ, ʈʌ 

ʏʝʧʨʫʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʌɻɹʆʋ 

ɺʆ ɸʣʪɻʇʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʏʝʨʝʧʘʥʦʚʘ ʆʣʴʛʘ ɺʘʩʠʣʴʝʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡ-

ʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ  

ʏʝʨʥʝʮʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣ-

ʪʘʡʩʢʠʡ ɻɸʋ, ʛ.  ɹʘʨʥʘʫʣ, ʈʌ 
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ʏʝʨʥʳʰʢʦʚ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ., ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ, 

ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ 

ʐʘʚʳʨʢʠʥʘ ʅʘʜʝʞʜʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ɹʠʡʩʢʠʡ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ ɸʣʪɻʊʋ; ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ, ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʭʠʤʠʢʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʉʆ ʈɸʅ, 

ʛ. ɹʠʡʩʢ, ʈʌ 

ʐʘʤʩʫʪʜʠʥʦʚʘ ɸʣʠʷ ʈʫʩʣʘʥʦʚʥʘ, ʘʩʧʠʨʘʥʪ, ʌɻɹʆʋ ɺʆ ɹɻɸʋ, ʛ. ʋʬʘ, ʈʝʩ-

ʧʫʙʣʠʢʘ ɹʘʢhʦʨʪʦʩʪʘʥ, ʈʌ  

ʐʝʚʯʫʢ ʅʘʪʘʣʴʷ ʀʚʘʥʦʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ 

ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ  

ʗʭʫʪʦʚʘ ʈʝʟʝʜʘ ʄʫʨʘʪʦʚʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ, ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʆʉ "ʋʬʠʤʩʢʘʷ" ʋʌʀʎ ʈɸʅ, ʛ. ʋʬʘ, 

ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʌ 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʀʊɸʅʀʗ ʈɸʇʉɸ  

ɺ ʋʉʃʆɺʀʗʍ ɹʀʁʉʂʆ-ʏʋʄʓʐʉʂʆʁ ɿʆʅʓ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

 

ɸʥʪʦʥʦʚʘ ʆ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, niihim1@mail.ru 

 

ʋʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʚʳʥʦʩ ʤʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʩʝʤʝʥʘʭ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʚ ʫʩʣʦʚʠʷʭ ɹʠʡʩʢʦ-ʏʫʤʳʰʩʢʦʡ ʟʦʥʳ ʚ ʦʧʳʪʘʭ ʩ ʚʥʝʩʝ-

ʥʠʝʤ ʂɸʉ-32, ɾʂʋ ʩʫʣʴʬʘʪʘ ʘʤʤʦʥʠʷ, ʜʠʘʤʤʦʬʦʩʢʠ, ʩʫʣʴʬʦʘʤʤʦʬʦʩʘ. ʇʦʢʘ-

ʟʘʥʳ ʧʨʝʜʝʣʳ ʥʘʢʦʧʣʝʥʠʷ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʨʘʧʩʘ ʚ ʬʘʟʳ ʩʪʝʙʣʝʚʘ-

ʥʠʝ ʠ ʮʚʝʪʝʥʠʝ, ʠ ʚ ʩʝʤʝʥʘʭ. ʈʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʩʝʤʝʥʘʭ ʠ ʠʭ ʚʳʥʦʩ. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʩʦʩʪʘʚʣʷʝʪ ï 3,2%, 

ʬʦʩʬʦʨʘ ï 0,89%, ʢʘʣʠʷ ï 0,62%, ʩʝʨʳ ï 0,22%, Zn ï 26,8 ʤʛ/ʢʛ, ʉu ï 11,37 ʤʛ/ʢʛ, 

Mn ï 46,2 ʤʛ/ʢʛ, ɺ ï 5,8 ʤʛ/ʢʛ, ʉʦ ï 0,07 ʤʛ/ʢʛ, ʄʦ ï 0,15 ʤʛ/ʢʛ. ʇʨʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʤʷʥ ʦʪ 3,1 ʜʦ 5,8 ʪ/ʛʘ ʚʳʥʦʩ ʵʣʝʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ: 

ʢʛ/ʛʘ - N ï 147; P2O5 ï 40,9; K2O ï 25,3; S ï 10,2, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʛ/ʛʘ ï Zn ï 118; 

Cu ï 6,2; Mn ï 207; B ï 27,2; Co ï 0,36; Mo ï 0,81. ʐʠʨʦʢʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, 

ʚʥʝʩʝʥʠʝʤ ʨʘʟʥʳʭ ʜʦʟ ʠ ʩʦʯʝʪʘʥʠʡ ʫʜʦʙʨʝʥʠʡ, ʥʦ ʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʤ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʪʘʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ N-

NO3, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʛʫʤʫʩʘ ʠ ʚʩʝʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʇʨʠ ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʠʭ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʳʥʦʩʝ ʠ 

ʚʘʞʥʦʡ ʨʦʣʴʶ ʢʘʣʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʚʤʝʩʪʝ ʩ ʘʟʦʪʥʳʤʠ, ʬʦʩʬʦʨʥʳʤʠ ʠ ʩʝʨʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʢʨʦ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʩʠʜʝʨʘʪ, ʚʳʥʦʩ, ʫʜʦʙʨʝʥʠʷ. 
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ʋɼʂ 631.871:581.142:661.52(045) 

 

ɺʃʀʗʅʀɽ ʈɸʉʊɺʆʈɸ ʇʆʉʃɽ ʇʈɽɼʆɹʈɸɹʆʊʂʀ ʄʀʉʂɸʅʊʋʉɸ  

ʅɸ ʇʈʆʈɸʉʊɸʅʀɽ ʉɽʄʗʅ ɻʆʈʆʍɸ 

 

ɹʘʮʠʥ ʅ.ʉ., ɹʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)  

ʌɻɹʆʋ ɺʆ ɸʣʪɻʊʋ, ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʭʠʤʠʢʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ  

ʉʆ ʈɸʅ ʈʌ, nikita.batsin@yandex.ru; 

ʐʘʚʳʨʢʠʥʘ ʅ.ɸ., ɹʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)  

ʌɻɹʆʋ ɺʆ ɸʣʪɻʊʋ, ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʭʠʤʠʢʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ  

ʉʆ ʈɸʅ ʈʌ, 32nadina@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʄʠʩʢʘʥʪʫʩ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʜʣʷ ʈʦʩʩʠʠ ʟʣʘʢʦʚʦʡ ʢʫʣʴʪʫʨʦʡ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʦʩʣʝ ʝʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʚʦʨʦʤ 

ʘʟʦʪʥʦʡ, ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ɺ ʜʘʥʥʦʡ ʨʘ-

ʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʛʦʨʦʭʘ ʧʦʩʝʚʥʦʛʦ ʵʪʠʤ ʨʘʩʪʚʦʨʦʤ 

ʩ ʦʮʝʥʢʦʡ ʨʦʩʪʨʝʛʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʚʦʨ ʥʝ ʚʣʠʷʝʪ ʥʘ ʢʠʥʝʪʠʢʫ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʛʦʨʦʭʘ, ʥʦ 

ʧʨʦʷʚʣʷʝʪ ʘʫʢʩʠʥʦʧʦʜʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʠ ʨʘʟʚʝʜʝʥʠʷʭ 1:10-1:100. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʩʢʘʥʪʫʩ, ʧʨʝʜʦʙʨʘʙʦʪʢʘ, ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ, ʨʦʩʪʨʝʛʫ-

ʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʛʦʨʦʭ ʧʦʩʝʚʥʦʡ, ʣʠʛʥʦʛʫʤʠʥʦʚʦʝ ʫʜʦʙʨʝʥʠʝ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 633.11"321":633.1:63.531.04(571.150) 
 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ  

ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʆɻʆ ʇʆʉɽɺɸ  

ʇʈʀ ɺʆɿɼɽʃʓɺɸʅʀʀ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ ɺ ɸʃʊɸʁʉʂʆʄ ʂʈɸɽ 
 

ɹʝʣʷʝʚ ɺ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ, prof-belyaev@ya.ru; 

ɹʫʢʩʤʘʥ ɺ.ʕ., ɸʤʘʟʦʥʝʥ ɺʝʨʢʝ, ʛ. ʍʘʩʙʝʨʛʝʥ, ɻʝʨʤʘʥʠʷ,  

Dr.Viktor.Buxmann@amazone.de; 

ʉʘʜʦʚ ɺ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ, sadov.80@mail.ru; 

ʉʤʳʰʣʷʝʚ ɸ.ɸ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʛ. ɹʘʨʥʘʫʣ, ʈʌ, mms.asau@yandex.ru; 

ʊʫʨ ɸ.ɺ., ɸʤʘʟʦʥʝʥ ɺʝʨʢʝ ʧʦ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʤʫ ɺʦʩʪʦʢʫ, ʈʌ, 
tur_andrej@mail.ru  

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʟʘʢʣʘʜʢʠ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʩ ʮʝʣʴʶ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ ʜʦʟ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ 

ʧʨʠʚʷʟʢʦʡ ʢ ʟʦʥʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣ ̫ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧ ʝh-

ʥʠʮʳ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʜʘʥʘ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʫʩʣʦ-

ʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʇʦ ʧʝʨʚʠʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʩʝʚʘ ʠ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʩ ʫʯʝʪʦʤ ʟʦʥ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʧʦʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʝʚ, ʧʰʝʥʠʮʘ, ʫʜʦʙʨʝʥʠʝ, ʟʦʥʘ ʧʣʦʜʦʨʦʜʠʷ. 

------------------------------------------------------------------------------------------------------- 
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ʋɼʂ 631.432.2:633.11ç321è(571.1) 
 

ɼʀʅɸʄʀʂɸ ɺʆɼʅʆɻʆ ʈɽɾʀʄɸ ʇʆʏɺʓ  

ʇʈʀ ɺʆɿɼɽʃʓɺɸʅʀʀ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɹʀʆʇʈɽʇɸʈɸʊʆɺ çɸɿʆʌʀʊ Nè ʀ çɸɿʆʌʀʊ Pè 
 

ɹʝʣʷʝʚ ɺ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, prof-belyaev@yandex.ru; 
ʂʫʟʥʝʮʦʚ ɺ.ʅ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, kusnezow-vn@yandex.ru; 

ʏʝʨʝʧʘʥʦʚʘ ʆ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, cherepanova_olga22@mail.ru; 
ʃʘʥʢʫʪʝʡ ʅ.ʅ., ʆʆʆ çɸʛʨʦ-ʉʠʙʠʨʴè, agro-sibir@bk.ru; 
ʉʦʢʦʣʦʚʘ ʃ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻʋ, l.v.sokol@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʦʜʥʦʛʦ 
ʨʝʞʠʤʘ ʧʦʯʚʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʧʨʝʧʘ-
ʨʘʪʦʚ ɸʟʦʬʠʪ N ʠ ɸʟʦʬʠʪ P ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʟʦʥʘʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʙʘʟʦʚʳʤ ʚʘʨʠʘʥʪʦʤ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʉʇʂ çʂʦʣʦʩè ʈʦʤʘʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣ-
ʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʘʨʠʘʥʪʘʤ ʧʨʠʤʝʥʷʝʤʳʭ 
ʫʜʦʙʨʝʥʠʡ ʨʘʟʣʠʯʠʷ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʥʦ ʧʨʝʚʳʰʘʣʠ ʢʦʥ-
ʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ, ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʙʠʦʧʨʝʧʘʨʘʪʳ, 
Aʟʦʬʠʪ. 
------------------------------------------------------------------------------------------------------- 
 
ʋɼʂ 631.432.2:633.11ç321è(571.1) 
 

ɸɻʈʆʅʆʄʀʏɽʉʂɸʗ ʀ ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʆʎɽʅʂɸ  

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀʍ  

ʋɼʆɹʈɽʅʀʁ ʇʈʀ ɺʆɿɼɽʃʓɺɸʅʀʀ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ  

ɺ ʋʉʃʆɺʀʗʍ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 
 

ɹʝʣʷʝʚ ɺ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, prof-belyaev@yandex.ru; 
ʂʫʟʥʝʮʦʚ ɺ.ʅ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, kusnezow-vn@yandex.ru; 

ʇʨʦʢʦʧʯʫʢ ʈ.ɽ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, roman.prokopchuk.2015@mail.ru;  
ʏʝʨʝʧʘʥʦʚʘ ʆ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, cherepanova_olga22@mail.ru; 
ɾʘʥʜʘʨʦʚʘ ʉ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, jandarova-s@mail.ru; 

ʉʦʢʦʣʦʚʘ ʃ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻʋ, l.v.sokol@mail.ru 
 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʛʨʦʥʦʤʠʯʝʩʢʘʷ 
ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ: ʚ 
ʉʇʂ çʂʦʣʦʩè ʈʦʤʘʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʚ ʆʆʆ çɸʛʨʦʬʠʨʤʘ çʋʨʦʞʘʡè ɿʦʥʘʣʴʥʦ-
ʛʦ ʨʘʡʦʥʘ. ʉʦʟʜʘʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʝʭ-
ʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʦʩʥʦʚʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 
ʫʜʦʙʨʝʥʠʷ, Aʟʦʬʠʪ. 
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ʋɼʂ 633.11"321":631.8:631.4(571.150) 

 

ʇʆʃɽɺɸʗ ɺʉʍʆɾɽʉʊʔ ʀ ʋʈʆɾɸʁʅʆʉʊʔ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ  

ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀʍ ʋɼʆɹʈɽʅʀʁ  

«ɸɿʆʌʀʊ N» ʀ «ɸɿʆʌʀʊ P» ʅɸ ʌʆʅɽ ʉʅʀɾɽʅʀʗ ɼʆɿ ʄʀʅɽʈɸʃʔʅʓʍ  

ʋɼʆɹʈɽʅʀʁ ʅɸ ʋʏɸʉʊʂɸʍ ʈɸɿʅʆɻʆ ʋʈʆɺʅʗ ʇʃʆɼʆʈʆɼʀʗ  

ɺ ʋʉʃʆɺʀʗʍ ʉʊɽʇʀ ɸʃʊɸʁʉʂʆɻʆ ʇʈʀʆɹʔʗ 

 

ɹʝʣʷʝʚ ɺ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, prof-belyaev@yandex.ru; 
ɾʘʥʜʘʨʦʚʘ ʉ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, jandarova-s@mail.ru; 

ʏʝʨʝʧʘʥʦʚʘ ʆ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, cherepanova_olga22@mail.ru; 

ʇʨʦʢʦʧʯʫʢ ʈ.ɽ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ,  roman.prokopchuk.2015@mail.ru; 

ʉʦʢʦʣʦʚʘ ʃ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻʋ, ʈʌ, l.v.sokol@mail.ru; 

ʅʠʞʝʛʦʨʦʜʦʚ ʀ.ɸ., ʆʆʆ ʇʆ çʉʠʙʙʠʦʬʘʨʤè, ʈʌ, nia@sibbio.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʧʦʣʫʯʝʥʘ ʚ ʚʘ-

ʨʠʘʥʪʝ ʧʨʠ 85% ʜʦʟʝ ʫʜʦʙʨʝʥʠʡ ʦʪ ʙʘʟʦʚʦʡ ʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɸʟʦ-

ʬʠʪ N ʠ ɸʟʦʬʠʪ ʈ (53,4 %). ɸ ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʠ ʜʦʟʝ ʫʜʦʙʨʝʥʠʡ 50 % ʦʪ ʙʘʟʦ-

ʚʦʡ (45,9 %). ʇʨʠ ʩʥʠʞʝʥʠʠ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʪ ʢʦʥ-

ʪʨʦʣʷ (100 %) ʜʦ 85 % ʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʧʰʝʥʠʮʳ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 1,7 ʮ/ʛʘ (ʩ 39,0 ʮ/ʛʘ ʜʦ 40,7 ʮ/ʛʘ). ɸ ʧʨʠ ʜʘʣʴ-

ʥʝʡʰʝʤ ʩʥʠʞʝʥʠʠ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʜʦ 70 % ʠ 50 % ʦʪ ʢʦʥʪʨʦʣʷ ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ 

ʩʥʠʞʘʣʩʷ ʜʦ 37,5 ʮ/ʛʘ ʠ 34,9 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʘʩʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʫʜʦʙʨʝʥʠʷ, ɸʟʦʬʠʪ N, ɸʟʦʬʠʪ ʈ, ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʷʨʦʚʘʷ ʧʰʝ-

ʥʠʮʘ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 631.8.022.3 

 

ʆʎɽʅʂɸ ɺʃʀʗʅʀʗ ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʆɻʆ ʇʆʉɽɺɸ  

ʀ ɺʅɽʉɽʅʀʗ ʋɼʆɹʈɽʅʀʁ ʅɸ ʆʉʅʆɺɽ ʂɸʈʊ ɿɸɼɸʅʀʁ  

ʇʆ ʀʅɼɽʂʉʋ NDVI  ʅɸ ʋʈʆɾɸʁ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ 

 

ɹʝʣʷʝʚ ɺ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, prof-belyaev@yandex.ru; 

ʇʠʨʦʞʢʦʚ ɼ.ʅ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, mms.asau@yandex.ru; 

ʏʝʨʥʳʰʢʦʚ ɺ.ʅ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, dekanat.agro@mail.ru; 

ʊʘʛʠʣʴʮʝʚ ɸ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, andrey20291@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʝʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Bourgault, 

ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʚʥʝʩʝʥʠʷ ʩʝʤʷʥ 

ʠ ʫʜʦʙʨʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʣʷ ʩʦʛʣʘʩʥʦ ʢʘʨʪʝ-

ʟʘʜʘʥʠʶ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ 

mailto:prof-belyaev@yandex.ru
mailto:prof-belyaev@yandex.ru
mailto:cherepanova_olga22@mail.ru
mailto:roman.prokopchuk.2015@mail.ru
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ʚʳʩʝʚʘ ʩʝʤʷʥ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʟʘʢʣʘʜʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʚ ʭʦʟʷʡʩʪʚʝ ʆʆʆ çʈʫʙʠʥè ʂʨʘʩʥʦʟʝʨʩʢʦ-

ʛʦ ʨʘʡʦʥʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛʦʜʫ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘʧʘʩʦʚ ʚʣʘʛʠ 

ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʪʨʝʭ ʧʦʣʝʡ ʫʢʘʟʳʚʘʁ ʪ ʥʘ ʪʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʠʝ ʟʘʧʘʩʳ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʝʟʦʥʘ ʙʳʣʠ ʚ ʟʦʥʘʭ ʥʘʠʤʝʥʴʰʝʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʘ ʩʘʤʳʝ ʙʦʣʴʰʠʝ 

ʟʘʧʘʩʳ, ʚ ʟʦʥʘʭ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ɺʳʷʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʯʝʤ 

ʚʳʰʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʪʝʤ ʚʳʰʝ ʢʘʞʜʳʡ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ: ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, 

ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ. ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʚʣʘʛʠ ʠʟ ʤʝʪ-

ʨʦʚʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʥʘ ʝʜʠʥʠʮʫ ʢʦʤʙʘʡʥʦʚʦʛʦ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʦʣʷ, ʯʝʤ ʚʳʰʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʪʝʤ 

ʤʝʥʴʰʝ ʚʣʘʛʠ ʧʦʪʨʝʙʣʷʶʪ ʨʘʩʪʝʥʠʷ ʥʘ ʝʜʠʥʠʮʫ ʫʨʦʞʘʷ. ʅʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʣʠʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʠʭ ʩʦʯʝʪʘʥʠʡ. ʇʨʦʚʝʜʝʥʥʳʡ ʣʝʪʦʤ 2022 ʛʦʜʘ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʧʦʣʷʭ ʆʆʆ çʈʫ-

ʙʠʥè ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʝʤ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʢʘʢ ʩʨʝʜ-

ʥʠʡ ʧʦ ʧʦʣʶ, ʪʘʢ ʠ ʧʦ ʟʦʥʘʤ ʝʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ 

ʥʦʨʤʘʤʠ ʚʳʩʝʚʘ ʠ ʜʦʟʘʤʠ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ ʦʢʘʟʘʣʦ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʫʨʦʞʘʡ ʧʰʝʥʠʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʧʦʩʝʚʥʦʡ 

ʘʛʨʝʛʘʪ, ʥʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ, ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʧʰʝʥʠʮʳ, ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 633.171.1 

 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʉʆʈɻʆɺʓʍ ʂʋʃʔʊʋʈ  

ɺ ʋʉʃʆɺʀʗʍ ʐɽɹɸʃʀʅʉʂʆʁ ʇʆɼɿʆʅʓ ʈɽʉʇʋɹʃʀʂʀ ɸʃʊɸʁ 

 

ɹʫʛʘʝʚʘ ʄ.ɺ., ʌɻɹʅʋ ʌɸʅʎɸ, ʈʌ, m.w.bugaeva@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʩʠʣʦʩʘ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʦʯʥʳʭ ʢʦʨʤʦʚ ʠ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚ ʐʝʙʘʣʠʥʩʢʦʡ ʧʦʜʟʦʥʝ ʩʨʝʜ-

ʥʝʛʦʨʥʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʚ 2020 ʥʘ ʙʘʟʝ ʂʌʍ çɽʛʘʨʤʠʥʘ ʄ.ʄ.è 

ʩ. ɼʴʝʢʪʠʝʢ ʧʦʜʙʠʨʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʛʦʚʳʝ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ 

ʠ ʠʭ ʩʦʨʪʘ. ʉ ʥʘʠʙʦʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʳʜʝʣʠʣʠʩʴ ʫ ʩʫʜʘʥ-

ʩʢʦʡ ʪʨʘʚʳ ʩʦʨʪʘ ʇʨʠʘʣʝʡʩʢʘʷ 7 ï 21,0 ʮ/ʛʘ ʠ ɿʝʤʣʷʯʢʘ ï 20,1 ʪ/ʛʘ, ʩʦʨʛʦ-

ʩʫʜʘʥʢʦʚʳʡ ʛʠʙʨʠʜ ʅʘʚʠʛʘʪʦʨ ï 25,2 ʪ/ʛʘ, ʩʦʨʛʦ ʩʘʭʘʨʥʦʝ ɻʘʣʠʷ ï 19,4 ʪ/ʛʘ ʠ 

ʩʤʝʩʴ ʩʫʜʘʥʢʘ+ʩʦʨʛʦ+ʩʦʨʛʦ-ʩʫʜʘʥ. ʛʠʙʨʠʜ ï 28,3 ʪ/ʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ, ʩʦʨʛʦ ʩʘʭʘʨʥʦʝ, ʩʦʨʛʦ-ʩʫʜʘʥʢʦʚʳʡ 

ʛʠʙʨʠʜ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ, ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʩʤʝʰʘʥʥʳʡ ʧʦʩʝʚ, 

ʧʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʦʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ. 

------------------------------------------------------------------------------------------------------- 
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ʋɼʂ 635.21:631.8(571.150) 
 

ɺʃʀʗʅʀɽ ʇʈɽɼʇʆʉɸɼʆʏʅʆʁ ʆɹʈɸɹʆʊʂʀ ʂʃʋɹʅɽʁ ʂɸʈʊʆʌɽʃʗ  

ʆʈɻɸʅʆʄʀʅɽʈɸʃʔʅʓʄ ʋɼʆɹʈɽʅʀɽʄ NATUR AGRO ECOGROW  

ʅɸ ʕʃɽʄɽʅʊʓ ʉʊʈʋʂʊʋʈʓ ʋʈʆɾɸʗ ʀ ʋʈʆɾɸʁʅʆʉʊʔ  

ʉʆʈʊʆɺ ɸɼʈɽʊʊɸ ʀ ɻɸʃɸ 

 

ɾʘʥʜʘʨʦʚʘ ʉ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, jandarova-s@mail.ru; 

ɼʴʷʯʢʦʚ ʀ.ʉ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, mama4260000@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʫʜʦʙ-

ʨʝʥʠʝʤ NaturAgro EcoGrow ʥʘ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨ-

ʪʦʬʝʣʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʞʠʜʢʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 

NaturAgro EcoGrow ʚ ʧʨʝʜʧʦʩʘʜʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʢʣʫʙʥʝʡ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʢʣʫʙʥʝʡ ʫ ʩʦʨʪʘ ɸʜʨʝʪʪʘ ʩ 46,5 ʜʦ 80,8 ʪ/ʛʘ, ʫ ʩʦʨʪʘ ɻʘʣʘ ʩ 24,4 ʜʦ 

62,4 ʪ/ʛʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ ʧʨʠʙʘʚʢʠ ʢ ʪʦʚʘʨʥʳʤ ʢʣʫʙʥʷʤ 16,9% ʫ ɸʜʨʝʪʪʳ ʠ 

6,4% ʫ ɻʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʫʚʝʣʠʯʠʣʦ ʪʦʚʘʨ-

ʥʦʩʪʴ ʥʘ 37,4 ʪ/ʛʘ ʠ 31,2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʧʨʝʜʧʦʩʘʜʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʣʫʙʥʝʡ, ʪʦʚʘʨ-

ʥʦʩʪʴ ʢʣʫʙʥʝʡ, ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ Natur Agro EcoGrow, ʫʨʦʞʘʡ-

ʥʦʩʪʴ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 633.34 

 

ʀɿʄɽʅɽʅʀɽ ʇʆʏɺɽʅʅʆʁ ʕʄʀʉʉʀʀ ʉʆ2  

ɺ ʆʇʓʊɽ ʉ ʇʈʗʄʓʄ ʇʆʉɽɺʆʄ ʉʆʀ ɺ ɸʄʋʈʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʀʚʘʥʦʚ ɸ.ɺ., ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ɼɺʆ ʈɸʅ,  

aleksandrgg86@mail.ru; 

ɻʝʪʤʘʥʩʢʠʡ ɺ.ɺ., ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ɻɸʋ, getmanskiy.agrosanta@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʪʦʢʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʩ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʷʤʦʛʦ 

ʧʦʩʝʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʀʚʘʥʦʚʩʢʦʤ ʨʘʡʦʥʝ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ (ɿʝʡ-

ʩʢʦ-ɹʫʨʝʠʥʩʢʘʷ ʨʘʚʥʠʥʘ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʤʠʩʩʠʷ ʫʛʣʝʨʦʜʘ ʥʘ ʫʯʘʩʪʢʝ ʩ ʦʙ-

ʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʘ 4,65 ʪ ʉ/ʛʘ, ʘ ʥʘ ʫʯʘʩʪʢʝ ʩ ʧʨʷʤʳʤ ʧʦʩʝʚʦʤ 3,9 ʪ ʉ/ʛʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ no-till  ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ɸʤʫʨʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʫʛʣʝʨʦʜʥʳʭ ʧʦʪʝʨʴ ʤʠʥʠʤʫʤ ʥʘ 0,75 ʪ ʉ/ʛʘ ʚ ʛʦʜ. 

ʋʨʦʞʘʡʥʦʩʪʴ, ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʧʨʝʚʳʰʘʝʪ ʥʘ 1,5-2,0 ʮ/ʛʘ ʧʦʩʝʚ ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ, ʵʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ ʚ ʇʨʠʘʤʫʨʴʝ ʥʝ ʪʦʣʴʢʦ ʩ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ, ʥʦ ʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʵʤʠʩʩʠʷ ʫʛʣʝʨʦʜʘ. 

------------------------------------------------------------------------------------------------------- 
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ʋɼʂ 635.63:631.544.71 

 

ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʆʃʆɻʀʀ ʂʆʅɺɽʁɽʈʅʆɻʆ ɺʆɿɼɽʃʓɺɸʅʀʗ 

ʃʀʉʊʆɺʓʍ ʆɺʆʑʅʓʍ ʂʋʃʔʊʋʈ ɺ ɿɸʑʀʑɽʅʅʆʄ ɻʈʋʅʊɽ 

 

ʀʜʨʠʩʦʚʘ ɸ.ɹ., ʂʘʟʅɸʀʋ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, altu-09@mail.ru;  

ʄʳʨʟʘʙʘʝʚʘ ɻ.ɸ., ʂʘʟʅɸʀʋ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, myrzabaeba60@mail.ru; 

ɸʙʘʝʚʘ ʂ.ʊ., ʂʘʟʅɸʀʋ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, abaeva1961@mail.ru; 

ʉʘʨʩʝʢʦʚʘ ɼ.ʅ., ʂʘʟʅɸʀʋ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, dani999@mail.ru; 

ʂʫʥʳʧʠʷʝʚʘ ɻ.ʊ., ʂʘʟʅʀʀɿʈ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ,  

Kunypiyaeva_gulya@mail.ru 

 
ɸʥʥʦʪʘʮʠʷ. ʄʘʥʛʦʣʴʜ ʷʚʣʷʝʪʩʷ ʭʦʣʦʜʦʩʪʦʡʢʠʤ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ ʨʘʩ-

ʪʝʥʠʝʤ. ɺ ʮʝʣʷʭ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʟʝʣʝʥʦʡ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʧʝʨʠ-

ʦʜ 2020-2022 ʛʛ., ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʚ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʭ ʟʘʢʨʳʪʳʭ ʪʝʧʣʠʮʘʭ ʥʘ ʙʘʟʝ ʂʘʟʅɸʀʋ (ʂʘʟʘʭʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ) ʛ. ɸʣʤʘʪʳ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʜʘʧʪʘʮʠ-

ʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʘʥʛʦʣʴʜʘ ʧʦʩʝʚʥʦʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʳʩʝʚʳ ʩʦʨʪʦʚ 

ʄʝʨʢʫʨʠʡ, ɹʫʨʫ, ʈʫʙʠʥ, ʅʝʚʝʩʪʘ, ɹʳʯʴʷ ʢʨʦʚʴ, ʘ ʪʘʢʞʝ ʦʮʝʥʝʥʳ ʤʦʨʬʦʣʦʛʦ-

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʫʣʴ-

ʪʫʨʳ. ʀʩʩʣʝʜʫʝʤʳʝ ʩʦʨʪʘ ʤʘʥʛʦʣʴʜʘ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʦʩʚʦʝʥʠʷ ʚ 

ʘʛʨʦʬʦʨʤʠʨʦʚʘʥʠʠ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʧʨʠ ʦʪʢʨʳʪʦʤ ʠ ʟʘʢʨʳʪʦʤ ʚʦʟʜʝ-

ʣʳʚʘʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʪʝʧʣʠʮʘ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʫʨʦʞʘʡʥʦʩʪʴ, 
ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 631.53.01:631.8(571.150) 

 

ɺʃʀʗʅʀɽ ʅɽʁʊʈɸʃʀɿʆɺɸʅʅʆɻʆ ʈɸʉʊɺʆʈɸ ɸɿʆʊʅʆʁ ʂʀʉʃʆʊʓ  

ʇʆʉʃɽ ʆɹʈɸɹʆʊʂʀ ʄʀʉʂɸʅʊʋʉɸ  
ʅɸ ʇʈʆʈɸʉʊɸʅʀɽ ʉɽʄʗʅ ɻʆʈʆʍɸ  

ɺ ʃɸɹʆʈɸʊʆʈʅʓʍ ʀ ʇʆʃɽɺʓʍ ʋʉʃʆɺʀʗʍ 

 

ʂʘʣʶʪʘ ɽ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, kalyuta75@mail.ru; 

ʄʘʣʮɹʝʚ ʄ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, maltsevmi@mail.ru; 

ʉʢʠʙʘ ɽ.ɸ., ʀʇʍʕʊ ʉʆ ʈɸʅ, ʈʌ, eas08988@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʥʝʡʪʨʘʣʠ-

ʟʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʤʠʩʢʘʥʪʫʩʘ ʨʘʟʥʦʡ ʩʪʝ-

ʧʝʥʠ ʨʘʟʙʘʚʣʝʥʠʷ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʛʦʨʦʭʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʫʩʠʣʠʚʘʝʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-

mailto:kalyuta75@mail.ru
mailto:sovrikov79@mail.ru
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ʣʠ (ʜʣʠʥʫ ʧʨʦʨʦʩʪʦʚ ʠ ʢʦʨʥʝʡ) ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟʫʯʘʝʤʳʡ ʧʨʝʧʘʨʘʪ ʦʢʘ-

ʟʘʣ ʧʨʠ ʩʪʝʧʝʥʠ ʨʘʟʙʘʚʣʝʥʠʷ 1:100. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʤʠʩʢʘʥ-

ʪʫʩ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʛʦʨʦʭ, ʫʨʦʞʘʡʥʦʩʪʴ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 556.51:004 

 

ʂʆʅʉʊʈʋʀʈʆɺɸʅʀɽ ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂʆʁ ʉʍɽʄʓ  

ʇʈʀ ʂʆʄʇʃɽʂʉʅʆʄ ʆɹʋʉʊʈʆʁʉʊɺɽ (ʄɽʃʀʆʈɸʎʀʀ)  

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʋɻʆɼʀʁ  
ʅɸ ɺʆɼʆʉɹʆʈɽ ʈɽʂʀ ʂɸʈʄɸʉɸʅ 

 

ʂʠʥʴʷʙʫʣʘʪʦʚ ɸ.ʀ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, kinya2019@mail.ru; 

ʍʘʬʠʟʦʚ ɸ.ʈ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, chafizov@mail.ru; 

ʍʘʟʠʧʦʚʘ ɸ.ʌ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, aigul.hazipova@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʧʨʠʤʝʨʝ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ʂʘʨʤʘʩʘʥ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨ-

ʪʦʩʪʘʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʣʘʥʜ-

ʰʘʬʪʥʦʡ ʢʘʪʝʥʳ, ʥʝʦʙʭʦʜʠʤʘʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʦʙʫʩʪʨʦʡʩʪʚʝ ʚʦʜʦʩʙʦʨʦʚ, ʚʳ-

ʟʚʘʥʥʦʛʦ ʦʩʚʦʝʥʠʝʤ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ. ʆʧʨʝʜʝʣʝʥʳ ʤʦʨʬʦ-

ʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ. ʇʦ-

ʩʪʨʦʝʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʠʪ ʨʘʩʩʯʠʪʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʥʦʨʤʳ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʨʦʰʝʥʠʠ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʠ ʦʩʫʰʝʥʠʠ ʥʠʟʠʥ ʩʝʣʴʭʦʟʫʛʦʜʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʫʩʪʨʦʡʩʪʚʦ ʚʦʜʦʩʙʦʨʦʚ; ʛʝʦʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʘʷ ʩʭʝʤʘ; ʚʦʜʦʩʙʦʨ ʨʝʢʠ; ʥʘʛʣʷʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʣʴʝʬʘ; ʣʘʥʜʰʘʬʪʥʘʷ 

ʢʘʪʝʥʘ; ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʤʝʣʠʦʨʘʮʠʷ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 631.95:581.526.534(571.150) 

 

AɻʈOʕʂOʃOɻʀʏɽʉʂAʗ ʊʀʇʀɿAʎʀʗ ɿɽʄɽʃʔ  

ɺ ʈAʁOʅɽ ʊɽʄʅO-ʂAʐʊAʅOɺʓʍ ʀ ʂAʐʊAʅOɺʓʍ ʇOʏɺ  

ʉ ɹOʃʔʐʀʄʀ ʄAʉʉʀɺAʄʀ ʉOʃOʅʎOɺ ʉʋʍOʁ ʉʊɽʇʀ  

AʃʊAʁʉʂOɻO ʂʈAʗ  

 

ʂoʥoʥʮʝʚa ɽ.ɺ., Aʣʪaʡʩʢʠʡ ɻAʋ, ʈʌ, kononcevaasau@mail.ru; 

ʍʣʫʜʝʥʮoʚ ɾ.ɻ., Aʣʪaʡʩʢʠʡ ɻAʋ, ʈʌ, zhan.khludentsov@mail.ru; 

ʇoʯʝʤʠʥ ʅ.ʄ., Aʣʪɻʋ, ʈʌ, pochyomin@list.ru; 

ʉʪʨʝʙʢoʚa A.ʉ., Aʣʪɻʋ, ʈʌ, alena040994@mail.ru; 

ɻoʥʯaʨoʚ ʉ.ʇ. Aʣʪɻʋ, ʈʌ,  skailain93@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʪʠʧʠʟʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʥʘ ʧʨʠʤʝʨʝ ʂ(ʌ)ʍ çʄʘʢʘʨʦʚ ʉ.A.è ʋʛʣoʚʩʢoʛo 

mailto:chafizov@mail.ru
mailto:aigul.hazipova@mail.ru
mailto:kononcevaasau@mail.ru
mailto:zhan.khludentsov@mail.ru
mailto:pochyomin@list.ru
mailto:alena040994@mail.ru
mailto:skailain93@mail.ru
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ʨaʡoʥa ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. Aʛʨoʵʢoʣoʛʠʯʝʩʢaʷ ʪʠʧʠʟaʮʠʷ aʛʨoʣaʥʜʰaʬʪoʚ ʧʨoʚʝ-

ʜʝʥa ʧʦ ʤʝʪʦʜʠʢʝ ʂʠʨʶʰʠʥʘ ɺ.ʀ. ɺʳʜʝʣʝʥʳ ʛʨʫʧʧʳ ʟʝʤʝʣʴ, ʩ ʫʯʝʪʦʤ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʩʚʦʡʩʪʚ ʧʦʯʚ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʨʝʣʴʝʬʘ, ʧʝʩʪʨʦʪʳ ʧʦʯʚʦʦʙʨʘʟʫʁ ʱʠʭ 

ʧʦʨʦʜ, ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦ-

ʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ ʦʧʨʝʜʝʣʝʥʳ ʬʘʢʪʦʨʳ, ʣʠʤʠʪʠʨʫʶʱʠʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʢʫʣʴʪʫʨ (ʫʧʨʘʚʣʷʝʤʳʝ, ʨʝʛʫʣʠʨʫʝʤʳʝ, ʦʛʨʘʥʠʯʝʥʥʦ ʨʝʛʫʣʠʨʫʝʤʳʝ, ʥʝʨʝʛʫ-

ʣʠʨʫʝʤʳʝ) ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʜʝʣʝʥʳ ʢʘʪʝʛʦʨʠʠ ʠ ʧʦʜʢʘʪʝʛʦʨʠʠ ʪʠ-

ʧʦʚ ʟʝʤʝʣʴ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʥʝʦʜʥʦʨʦʜʥʳʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʦʭʨʘʥʝ-

ʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ  ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʣʠ-

ʤʠʪʠʨʫʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: aʛʨoʣaʥʜʰaʬʪ, ʩʪʨʫʢʪʫʨʘ ʧʦʯʚ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʨʝ-

ʣʴʝʬ, aʛʨoʵʢoʣoʛʠʯʝʢaʷ ʪʠʧʠʟaʮʠʷ, ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʜʝʬʣʠʨoʚaʥʥoʩʪʴ, 

ʧʨoʜʫʢʪʠʚʥoʩʪʴ,  ʨaʮʠoʥaʣʴʥoʝ ʠʩʧoʣʴʟoʚaʥʠʝ ʧoʯʚ.  

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 633.179:661.728.7(571.150) 

 

ʉʈɸɺʅɽʅʀɽ ʂʆʄʇʆʅɽʅʊʅʆɻʆ ʉʆʉʊɸɺɸ  

ɼɺʋʍ ʈʆʉʉʀʁʉʂʀʍ ʉʆʈʊʆɺ ʄʀʉʂɸʅʊʋʉɸ 

 

ʂʦʨʪʫʩʦʚ ɸ.ʅ., ʀʇʍʕʊ ʉʆ ʈɸʅ, ʈʌ, akortusov@mai.ru; 

ʐʘʚʳʨʢʠʥʘ ʅ.ɸ., ʀʇʍʕʊ ʉʆ ʈɸʅ, ʈʌ, 32nadina@mail.ru; 

ʉʪʫʧʠʥʘ ʃ.ɸ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, stupina-liliya@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʮʝʣʣʶʣʦʟʳ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʣʝʪ-

ʥʝʝ ʨʘʩʪʝʥʠʝ ʤʠʩʢʘʥʪʫʩ: ʦʥʦ ʜʘʸʪ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʠ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʘʜʘʧ-

ʪʠʚʥʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ 

ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ Miscanthus sacchariflorus ʩʦʨʪʘ ʉʦʨʘʥʦʚʩʢʠʡ ʠ Miscanthus 

giganteus ʩʦʨʪʘ ʂɸʄʀʉ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʉʦʜʝʨʞʘʥʠʝ 

ʮʝʣʣʶʣʦʟʳ ʚ ʦʙʨʘʟʮʘʭ ʩʦʩʪʘʚʠʣʦ ʦʪ 43,8% ʜʦ 48,9%, ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʮʝʣʣʶʣʦʟʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʙʠʦʤʘʩʩʘ Miscanthus sacchariflorus. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʩʢʘʥʪʫʩ, ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʮʝʣʣʶʣʦʟʘ, ʣʠʛʥʠʥ, 

ʧʝʥʪʦʟʘʥʳ. 

------------------------------------------------------------------------------------------------------- 
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ʋɼʂ 633.853:633.854 

 

ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʀ ʈɽɿʋʃʔʊɸʊʓ  

ʉɽʃɽʂʎʀʆʅʅʆʁ ʈɸɹʆʊʓ ʇʆ ʄɸʉʃʀʏʅʓʄ ʂʋʃʔʊʋʈɸʄ 

ɺ ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ 

 

ʂʫʟʥʝʮʦʚʘ ɻ.ʅ., ʉʠʙʠʨʩʢʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ï ʬʠʣʠʘʣ ʌɻɹʅʋ ʌʅʎ  

ɺʅʀʀʄʂ, ʈʌ, kuznetsovagalina1964@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʵʪʘʧʳ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦ-

ʪʳ ʧʦ ʤʘʩʣʠʯʥʳʤ ʢʫʣʴʪʫʨʘʤ (ʣʝʥ ʤʘʩʣʠʯʥʳʡ, ʨʘʧʩ ʷʨʦʚʦʡ, ʩʫʨʝʧʠʮʘ ʷʨʦʚʘʷ, 

ʨʳʞʠʢ ʷʨʦʚʦʡ, ʛʦʨʯʠʮʘ, ʧʦʜʩʦʣʥʝʯʥʠʢ). ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʦʚʳʭ ʩʦʨʪʦʚ 

ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘ ʧʨʠ-

ʤʝʨʝ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩ-

ʧʳʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʨʘʧʩʫ, ʣʴʥʫ ʠ 

ʨʳʞʠʢʫ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʩ 2023 ʛ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʥ ʤʘʩʣʠʯʥʳʡ, ʢʘʧʫʩʪʥʳʝ ʢʫʣʴʪʫʨʳ, ʧʦʜʩʦʣʥʝʯʥʠʢ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʠ, ʩʦʨʪ.  

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 635.21:631.847.3(571.150) 

 

ʈʆʃʔ ʄʀʂʆʈʀɿɸʎʀʀ  

ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ʋʈʆɾɸʁʅʆʉʊʀ ʂɸʈʊʆʌɽʃʗ 

 

ʂʫʨʩʘʢʦʚʘ ɺ.ʉ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, kursakova-v@mail.ru; 

ʏʝʨʥʝʮʦʚʘ ʅ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, nvchernetcova@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʤʠʢʦʨʠʟʘʮʠʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʦʚ ɻʘʣʘ ʠ ʈʦʟʘʨʘ, ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʥʘ 

ʯʝʨʥʦʟʝʤʥʦʡ ʧʦʯʚʝ ʚ ʧʨʠʛʦʨʦʜʝ ʛ. ɹʘʨʥʘʫʣʘ. ʋʩʪʘʥʦʚʣʝʥʦ  ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʧʨʠʝʤʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʙʦʠʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʩʠʣʴʥʫʶ ʟʘʩʫʭʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʚʳʩʠʣʘʩʴ ʫ ʩʦʨʪʘ ɻʘʣʘ 

ʥʘ 9,4-16,2%, ʫ ʩʦʨʪʘ ʈʦʟʘʨʘ ʥʘ 12,6-15,4% ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʢʦʥʪʨʦʣʝ 21,96-

25,8 ʪ/ʛʘ. ʇʨʠ ʵʪʦʤ ʫ ʩʦʨʪʘ ɻʘʣʘ ʫʚʝʣʠʯʠʣʩʷ ʚʳʭʦʜ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ 50-

80 ʛ ʥʘ 28,8-31,7%. ʋ ʩʦʨʪʘ ʈʦʟʘʨʘ ʥʘʦʙʦʨʦʪ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʙʦʣʝʝ ʤʝʣ-

ʢʠʭ ʬʨʘʢʮʠʡ ʢʘʨʪʦʬʝʣʷ, ʭʦʪʷ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʚ ʢʫʩʪʝ ʫʚʝʣʠʯʠʣʠʩʴ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʤʠʢʦʨʠʟʘʮʠʠ. ʄʠʢʦʨʠʟʘʮʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʘʭʤʘʣʘ ʠ ʚʠʪʘʤʠʥʘ ʉ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʦʨʠʟʘ, ʠʥʦʢʫʣʷʮʠʷ, ʤʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʘʨʪʦ-

ʬʝʣʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ.  

------------------------------------------------------------------------------------------------------- 
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ʋɼʂ 633.16:631.5(045) 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʅɸʋʏʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʀʉʉʃɽɼʆɺɸʅʀʁ  

ʇʆɺʓʐɽʅʀʗ ʋʈʆɾɸʁʅʆʉʊʀ ʗʈʆɺʆɻʆ ʗʏʄɽʅʗ 

 

ʄʘʢʘʝʚ ʂ.ɸ., ʂʘʟɸʊʀʋ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ,  

kmakayev@mail.ru; 

ʊʫʨʙʝʢʦʚʘ ɸ.ʉ., ʂʘʟɸʊʀʋ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ,  

arysgul.turbekova.67@mail.ru; 

ʊʘʪʘʨʠʥʮʝʚ ɺ.ʃ., ʅʀ ʊɻʋ, ʈʌ, kafzem@bk.ru; 

ʊʘʪʘʨʠʥʮʝʚ ʃ.ʄ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, kafzem@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʠʨʦʚʳʝ ʪʨʝʥʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʢʫʣʴʪʫʨʦʡ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʛʜʝ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴ-

ʪʫʨʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʷʚʣʷ-

ʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʷʯʤʝʥʷ ʥʘ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦ-

ʚʠʷ, ʤʥʦʛʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʩʦʨʪʘʤ, ʛʠʙʨʠʜʘʤ, ʣʠʥʠʷʤ. ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘ-

ʙʦʪʳ ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʦʡ ʷʯʤʝʥʴ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ, 

ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 631.811.98:633.11"321"(571.150) 

 

ʇʈʀʄɽʅɽʅʀɽ ɹʀʆʇʈɽʇɸʈɸʊʆɺ, ʇʆʃʋʏɽʅʅʓʍ ʀɿ ʇʈʆɼʋʂʊʆɺ  

ʇɽʈɽʈɸɹʆʊʂʀ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʉʓʈʔʗ,  

ɺ ʂɸʏɽʉʊɺɽ ʈɽɻʋʃʗʊʆʈʆɺ ʈʆʉʊɸ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ 

 

ʄʘʣʴʮʝʚ ʄ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, maltsevmi@mail.ru; 

ʂʘʣʶʪʘ ɽ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, kalyuta75@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ (ʢʘʨʙʦʢʩʠʤʝʪʠʣʠʨʦʚʘʥʠʷ) ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʳʨʴʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʦʩʪʦʨʝʛʫʣʠʨʫʶʱʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ. ʀʩʧʳʪʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 6 ʜʦ 14%.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʢʘʨʙʦʢʩʠʤʝʪʠʣʠʨʦʚʘʥʠʝ, ʨʝʛʫʣʷ-

ʪʦʨʳ ʨʦʩʪʘ, ʜʨʝʚʝʩʥʳʝ ʦʧʠʣʢʠ, ʣʫʟʛʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʣʫʟʛʘ ʛʨʝʯʠʭʠ, ʮʚʝʪʢʦʚʳʝ 

ʧʣʸʥʢʠ ʦʚʩʘ, ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʫʨʦʞʘʡʥʦʩʪʴ. 
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ʋɼʂ 631.4 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ  
ʂʈɽʄʅʀʁʉʆɼɽʈɾɸʑʀʍ ʋɼʆɹʈɽʅʀʁ  
ʇʈʀ ɺʓʈɸʑʀɺɸʅʀʀ ʇʐɽʅʀʎʓ,  
ɺɽɻɽʊɸʎʀʆʅʅʓɽ ʀʉʉʉʃɽɼʆɺɸʅʀʗ 

 
ʄʘʪʳʯʝʥʢʦʚ ɺ.ɺ., ʀʥʩʪʠʪʫʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ, ʈʌ,  

vvmatichenkov@yandex ru; 
ɹʦʯʘʨʥʠʢʦʚʘ ɽ.ɸ., ʀʥʩʪʠʪʫʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ, ʈʌ,  

mswk@rambler.ru; 
ɻʨʘʥʢʠʥʘ ɸ.ʆ., ʀʥʩʪʠʪʫʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ, ʈʌ,  

9265260049@bk.ru 
 

ɸʥʥʦʪʘʮʠʷ. ʋʚʝʣʠʯʠʚʰʠʝʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʴ ʟʘʩʫʭ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ. 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʛʨʦʭʠʤʠʢʘʪʳ ʥʘ ʦʩʥʦʚʝ ʩʦʝʜʠʥʝʥʠʡ ʢʨʝʤʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦ-
ʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ. ɺ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʦʧʳʪʘʭ 
ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʭ ʫʜʦʙʨʝʥʠʡ ï ʜʠʘʪʦʤʠʪʘ, ʮʝʦʣʠʪʘ ʠ ʘʢʪʠ-
ʚʠʨʦʚʘʥʥʦʛʦ ʮʝʦʣʠʪʘ ï ʥʘ ʨʦʩʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ 
ʚʣʘʛʠ. ʂʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʝ ʫʜʦʙʨʝʥʠʷ ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜ-
ʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʦʙʝʩʧʝʯʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛ-
ʤʝʥʪʦʚ ʠ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʝʩʩ-ʬʝʨʤʝʥʪʦʚ - ʘʩʢʦʨʙʘʪʧʝʨʦʢʩʠʜʘʟʳ, ʛʣʫʪʘʪʠʦʥʨʝ-
ʜʫʢʪʘʟʳ, ʛʚʘʷʢʦʣ-ʟʘʚʠʩʠʤʦʡ ʧʝʨʦʢʩʠʜʘʟʳ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʝʨʝʢʠʩʥʦ-
ʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʢʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʝ 
ʫʜʦʙʨʝʥʠʷ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʧʰʝ-
ʥʠʮʳ ʠ ʫʣʫʯʰʝʥʠʶ ʠʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʟʘʩʫʭʘ, ʢʨʝʤʥʠʡ, ʧʠʛʤʝʥʪʳ, ʧʰʝʥʠʮʘ. 
------------------------------------------------------------------------------------------------------- 
 
ʋɼʂ 631.53.082:635.652.2 

 

ʂɸʏɽʉʊɺʆ ɿɽʈʅɸ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ  
ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɹʀʆʇʈɽʇɸʈɸʊʆɺ  

 

ʅʝʯʘʝʚʘ ɸ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, a.nechaeva93@mail.ru;  
ɾʘʨʢʦʚʘ ʉ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, stalina_zharkova@mail.ru 

 
ɸʥʥʦʪʘʮʠʷ. ʂʘʯʝʩʪʚʦ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ 

ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʢʫʣʴʪʫʨʳ. ɺ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʳʣʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʨʘʟʣʠʯ-
ʥʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʨʠ ʬʦʨʤʠʨʦ-
ʚʘʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʨʥʘ. ɹʦʣʴʰʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʢʘ-
ʯʝʩʪʚʦ ʟʝʨʥʘ ʦʪʤʝʯʝʥ ʥʘ ʚʘʨʠʘʥʪʝ 2 (ʍʉ 22, 0,5%).   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ, ʙʝʣʦʢ, ʩʪʝʢʣʦʚʠʜ-
ʥʦʩʪʴ, ʢʣʝʡʢʦʚʠʥʘ, ʥʘʪʫʨʘ ʟʝʨʥʘ, ʤʘʩʩʘ 1000 ʟʸʨʝʥ 
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ʋɼʂ 635.21  

 

ʆɿɼʆʈʆɺʃɽʅʀɽ ʉɽʄɽʅʅʆɻʆ ʂɸʈʊʆʌɽʃʗ  

ɺ ʋʉʃʆɺʀʗʍ ɺʆʉʊʆʏʅʆ-ʂɸɿɸʍʉʊɸʅʉʂʆʁ ʆɹʃɸʉʊʀ  

ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ 

 

ʅʠʢʦʣʘʝʚʘ ɺ.ʅ., ʅɸʆ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤʝʥʠ ʉʘʨʩʝʥʘ ɸʤʘʥʞʦʣʦʚʘ, ʈʂ, ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, vn_nikolaeva@mail.ru;  

ɾʘʨʢʦʚʘ ʉ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, stalina_zharkova@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʚʝʜʝʥʠʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʦʟʜʦʨʦʚʣʝʥʥʳʡ ʧʦʩʘʜʦʯʥʳʡ ʤʘ-

ʪʝʨʠʘʣ ʠ ʫʚʝʣʠʯʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. ʅʘ ʙʘʟʝ ʧʦ-

ʣʫʯʝʥʥʦʛʦ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʬʦʨ-

ʤʠʨʦʚʘʣʠ ʩʦʨʪʘ ʥʝʤʝʮʢʦʡ ʩʝʣʝʢʮʠʠ ï ʈʝʜ ʃʝʜʠ (34,8 ʪ/ʛʘ) ʠ ɼʞʫʚʝʣ (31,0 ʪ/ʛʘ); 

ʩʦʨʪ ʛʦʣʣʘʥʜʩʢʦʡ ʩʝʣʝʢʮʠʠ ï ʂʦʣʦʤʙʦ (34,5 ʪ/ʛʘ); ʩʦʨʪ ɼʘʨʸʥʢʘ (26,5 ʪ/ʛʘ) ʨʦʩ-

ʩʠʡʩʢʦʡ ʩʝʣʝʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʝʤʝʥʦʚʦʜʩʪʚʦ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʫʨʦʞʘʡ-

ʥʦʩʪʴ, ʩʦʨʪ, ʧʨʦʙʠʨʢʠ, ʯʝʨʝʥʢʦʚʘʥʠʝ, ʤʝʨʠʩʪʝʤʘ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 579:631.57(571.150) 
 

ʀʉʇʓʊɸʅʀɽ ɼɽʉʊʈʋʂʊʆʈɸ ʆʈɻɸʅʀʏɽʉʂʀʍ ʆʉʊɸʊʂʆɺ  

ɺ ʋʉʃʆɺʀʗʍ ʋʄɽʈɽʅʅʆ-ɿɸʉʋʐʃʀɺʆʁ ʉʊɽʇʀ  

ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

 

ʉʪʫʧʠʥʘ ʃ.ɸ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, stupina-liliya@mail.ru; 

ʂʫʨʩʘʢʦʚʘ ɺ.ʉ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, kursakova-v@mail.ru; 

ʉʦʚʨʠʢʦʚ ɸ.ɹ., ʆʆʆ çʄʫʩʪʘʥʛ-ʉʠʙʠʨʴè, sovrikov79@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʦʣʝ ʋʆʍ çʇʨʠʛʦʨʦʜʥʦʝè 

ʠʟʫʯʝʥʦ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ï ʜʝʩʪʨʫʢʪʦʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʞʠʚʳʝ ʠ ʩʧʦʨʦʚʳʝ 

ʬʦʨʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦ-

ʯʝʥʥʦʛʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʦʨʦʭʘ ʩʦʨʪʘ ʗʤʘʣʴʩʢʠʡ 305. ʋʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʧʨʦʚʦʜʷʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʦʨʛʘ-

ʥʠʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʞʠʚʳʭ ʙʘʢʪʝʨʠʡ ʚ ʧʨʝʧʘʨʘʪʝ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʣʝʜʫʶʱʝʡ 

ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʢʫʣʴʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 37,9-61,2% 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʦʤʘ; ʜʝʩʪʨʫʢʪʦʨ; ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ; ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ; 

ʛʦʨʦʭ; ʫʨʦʞʘʡʥʦʩʪʴ. 

------------------------------------------------------------------------------------------------------- 
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ʋɼʂ 631.6.02 
 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʆʈɻɸʅʀʏɽʉʂʀʍ ʆʊʍʆɼʆɺ  
ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʋʈʆɾɸʁʅʆʉʊʀ ʈɽɼʔʂʀ ʄɸʉʃʀʏʅʆʁ  
ʅɸ ʄɸʃʆʇʈʆɼʋʂʊʀɺʅʓʍ ʀ ɼɽɻʈɸɼʀʈʆɺɸʅʅʓʍ ʇʆʏɺɸʍ  

ʇʈʀʆɹʉʂʆɻʆ ʇʃɸʊʆ 

 
ʊʠʥʴʛʘʝʚ ɸ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, avtin@mail.ru; 
ɼʘʚʳʜʦʚ ɸ.ʉ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, adav55@yandex.ru; 
ʏʝʧʨʫʥʦʚʘ ʖ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻʇʋ, zubkova.ula@mail.ru 

 
ɸʥʥʦʪʘʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʫʨʦ-
ʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʜʝʛʨʘʜʠʨʦ-
ʚʘʥʥʳʭ ʧʦʯʚʘʭ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ 
ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʧʦʤʝʪʘ 10 ʪ/ʛʘ ʠ ʦʩʘʜʢʘ ʩʪʦʯʥʳʭ ʚʦʜ 
ʥʦʨʤʦʡ 45 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 84,2 ʠ 79,6 ʪ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʚʩʝʭ ʪʷʞʝʣʳʭ ʤʝ-
ʪʘʣʣʦʚ ʠ ʤʳʰɹʷʢʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ ʩʦ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ 
ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʟʝʤʣʠ, ʫʨʦʞʘʡʥʦʩʪʴ, ʨʝʜʴʢʘ ʤʘʩʣʠʯ-
ʥʘʷ, ʦʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʪʠʯʠʡ ʧʦʤʝʪ 
------------------------------------------------------------------------------------------------------- 

 
ʋɼʂ 631.51;631.84;631.85;633.11;633.13 

 

ʀɿʄɽʅɽʅʀɽ ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 
ɺʓʑɽʃʆʏɽʅʅʆɻʆ ʏɽʈʅʆɿɽʄɸ ɸʃʊɸʁʉʂʆɻʆ ʇʈʀʆɹʔʗ  

ʇʈʀ ɼʃʀʊɽʃʔʅʆʄ ɸɻʈʆʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄ ɺʆɿɼɽʁʉʊɺʀʀ 

 
ʋʩʝʥʢʦ ɺ.ʀ., ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ,  

usenko.001@mail.ru; 
ɻʘʨʢʫʰʘ ɸ.ɸ., ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ,  

aniish@mail.ru; 
ʃʠʪʚʠʥʮʝʚʘ ʊ.ɸ., ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ,  

ta_samara@mail.ru; 
ɼʝʨʷʥʦʚʘ ɽ.ɻ., ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ; 

ʑʝʨʙʘʢʦʚʘ ɸ.ɸ., ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ; 
ʂʦʙʟʝʚʘ ʀ.ɸ. ʌʝʜʝʨʘʣʴʥʳʡ ɸʣʪʘʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʥʘ 

ʚʳʱʝʣʦʯʝʥʥʦʤ ʯʝʨʥʦʟʝʤʝ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʟʦʪ-
ʥʦ-ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʝʤʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʛʣʫʙʦʢʘʷ, ʤʝʣ-
ʢʘʷ ʧʣʦʩʢʦʨʝʟʥʘʷ, ʥʫʣʝʚʘʷ) ʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʥʘ ʨʝʘʢʮʠʶ ʩʨʝʜʳ, ʩʫʤʤʫ 
ʧʦʛʣʦʱʝʥʥʳʭ ʢʘʪʠʦʥʦʚ, ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʦʯʚʳ ʦʩʥʦʚʘʥʠʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʩʣʦʪʥʦʩʪʴ, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʢʘʪʠʦʥʦʚ, ʥʘʩʳʱʝʥ-
ʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷʤʠ, ʫʜʦʙʨʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ. 
------------------------------------------------------------------------------------------------------- 
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ʋɼʂ 631.53.082:635.652.2 

 

ʇʈʀʄɽʅɽʅʀɽ ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʇʈɽʇɸʈɸʊʆɺ  

ɺ ʇʈɽɼʇʆʉɽɺʅʆʁ ʆɹʈɸɹʆʊʂɽ ʉɽʄʗʅ ʇʈʀ ɺʆɿɼɽʃʓɺɸʅʀʀ  

ʌɸʉʆʃʀ ʆɹʓʂʅʆɺɽʅʅʆʁ ɺ ʋʉʃʆɺʀʗʍ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

 

ʌʠʣʠʧʧʦʚʘ ɸ.ʉ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, asya.sergeeva@mail.ru; 

ɾʘʨʢʦʚʘ ʉ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, stalina_zharkova@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ʧʨʝʜ-

ʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʬʘʩʦʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʥʘ ʧʦʩʝʚʥʳʝ 

ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʬʘʩʦʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʦʨʪʦʚ ʌʠʟ-

ʢʫʣʴʪʫʨʥʠʮʘ, ʆʤʠʯʢʘ, ʉʠʨʝʥʝʚʘʷ ʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʋʩʪʘʥʦʚʣʝʥʦ 

ʚʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʬʘʩʦʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʧʦʩʝʚʥʳʝ ʢʘ-

ʯʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʩʦʢʨʘʱʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 3-6 ʩʫʪʦʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʩʦʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʙʠʦʧʨʝʧʘʨʘʪʳ, ʧʨʝʜʧʦʩʝʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ, ʚʩʭʦʞʝʩʪʴ, ʇʦʣʠʜʦʥ ɹʠʦ ʇʨʦʬʠ, ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʄʠʢʩ, ɸʣʬɹʘʩʪʠʤ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 631.53.02 

 

ɺʃʀʗʅʀɽ ʋʉʃʆɺʀʁ ɺʆɿɼɽʃʓɺɸʅʀʗ  

ʅɸ ɺɽʃʀʏʀʅʋ ʋʈʆɾɸʁʅʆʉʊʀ ʇʆɼʉʆʃʅɽʏʅʀʂɸ  

ʀ ɽɪ ɺɸʈʀɸɹɽʃʔʅʆʉʊʔ 

 

ʍʚʦʨʦʚ ʇ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, pavel_hvorov@mail.ru 

ɾʘʨʢʦʚʘ ʉ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, stalina_zharkova@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʘʞ-

ʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʕʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʫʩʣʦ-

ʚʠ̫ʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʫʶʪ ʩʚʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪ ɼʞʠʥ ʄ ʠ ʛʠ-

ʙʨʠʜʘ LG 5377. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʩʦʣʥʝʯʥʠʢ, ʫʨʦʞʘʡʥʦʩʪʴ, ʠʟʤʝʥʯʠʚʦʩʪʴ, ʬʘʢʪʦʨ, 

ʫʩʣʦʚʠʷ, ʩʪʘʙʠʣʴʥʦʩʪʴ 

------------------------------------------------------------------------------------------------------- 
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ʋɼʂ 631.895:633.49 

 

ɺʃʀʗʅʀɽ ʇʈʀʄɽʅɽʅʀʗ ʅʆɺʆɻʆ ʆʈɻɸʅʆʄʀʅɽʈɸʃʔʅʆɻʆ  

ʂʆʄʇʃɽʂʉɸ ɻʋʄʀʊʆʅ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʂɸʈʊʆʌɽʃʗ  

ɺ ʋʉʃʆɺʀʗʍ ʋʄɽʈɽʅʅʆ-ɿɸʉʋʐʃʀɺʆʁ ʀ ʂʆʃʆʏʅʆʁ ʉʊɽʇʀ  

ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

 

ʏʝʨʝʧʘʥʦʚʘ ʆ.ɺ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, cherepanova_olga22@mail.ru; 

ɸʨʳʰʝʚʘ ʉ.ʇ., ʅʀʎ "ʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ" ï ɺʅʀʀʈɸʕ,  

arysheva_sv@mail.ru; 

ʉʚʠʨʠʜʝʥʢʦ ɼ.ɻ., ʅʀʎ "ʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ" ï ɺʅʀʀʈɸʕ,  

sedelnikov167@gmail.com; 

ʇʝʪʨʦʚ ʂ.ɺ., ʅʀʎ "ʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ" ï ɺʅʀʀʈɸʕ,  

kpetroff2015@yandex.ru; 

ʀʚʘʥʢʠʥ ʅ.ɻ., ʅʀʎ "ʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ" ï ɺʅʀʀʈɸʕ,  

nikgen74@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ 

ʩʨʝʜʥʝʛʫʤʫʩʥʦʤ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ʪʦʨʬʘ ɻʫʤʠʪʦʥ ʥʘ ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪ 

ɻʘʣʘ ʩ ʚʥʝʩʝʥʠʝʤ ʘʛʨʦʤʝʣʠʦʨʘʥʪʘ (ʮʝʦʣʠʪ) ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ (ʘʤʤʦ-

ʬʦʩ), ʢʘʢ ʨʘʟʜʝʣʴʥʦ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ, ʫʚʝʣʠʯʠʣʦ ʦʙʱʫʶ ʤʘʩʩʫ ʢʣʫʙʥʝʡ; ʤʘʩʩʫ, 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʪʦʚʘʨʥʳʭ ʢʣʫʙʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʫʤʠʪʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʫʤʠʪʦʥ, ʘʤʤʦʬʦʩ, ʮʝʦʣʠʪ, ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ, 

ʢʘʨʪʦʬʝʣʴ, ʫʨʦʞʘʡʥʦʩʪʴ 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 631.8:633.34:631.559(571.150) 

 

ɺʃʀʗʅʀɽ ɹʀʆʄʀʅɽʈɸʃʔʅʆɻʆ ʋɼʆɹʈɽʅʀʗ  

ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʉʆʀ 

 

ʐʝʚʯʫʢ ʅ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, natalia.schevchuck@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ 

ʙʠʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ Neomix ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʚ 

ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʢʦʣʦʯʥʦʡ ʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʇʨʝʜʧʦʩʝʚ-

ʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʤʦʙʠʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʩʦʠ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ 

ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʩʭʦʞʠʭ ʠ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʨʘʩʪʝʥʠʡ, ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʚʳʰʘʣʘʩʴ ʥʘ 0,10-0,35 ʪ/ʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʙʠʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, 

ʩʦʭʨʘʥʥʦʩʪʴ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ 
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ʋɼʂ 633.855:631.559:634.84.09(571.150) 

 

ʅʆʈʄʓ ɺʓʉɽɺɸ ʀ ɻʀɹʈʀɼʓ ʈɸʇʉɸ  

ʂɸʂ ʌɸʂʊʆʈ ʆʇʊʀʄɸʃʔʅʆʁ ʋʈʆɾɸʁʅʆʉʊʀ 

 

ʐʝʚʯʫʢ ʅ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, natalia.schevchuck@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʫʩʣʦʚʠʡ ʇʨʝʜ-

ʛʦʨʠʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʛʠʙʨʠʜʦʚ ʨʘʧ-

ʩʘ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘ ʚ 0,5 ʤʣʥ. ʰʪ./ʛʘ. ʄʘʢʩʠʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʨʝʥ-

ʪʘʙʝʣʴʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʣ ʛʠʙʨʠʜ ʎʝʙʨʘ ʂʃ F1. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʧʩ, ʛʠʙʨʠʜʳ, ʥʦʨʤʘ ʚʳʩʝʚʘ, ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, ʩʦ-

ʭʨʘʥʥʦʩʪʴ, ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 631.9:633.829 

 

ʆʊɹʆʈ ʆɹʈɸɿʎʆɺ ɺʀʂʀ ʇʆʉɽɺʅʆʁ  

ʇʆ ʇʈʀɿʅɸʂɸʄ ɸɼɸʇʊʀɺʅʆʉʊʀ ʀ ɻʆʄɽʆʉʊɸʊʀʏʅʆʉʊʀ  

ɺ ʉɽʃɽʂʎʀʆʅʅʆʄ ʇʀʊʆʄʅʀʂɽ ʃɽʉʆʉʊɽʇʀ 

 ʈɽʉʇʋɹʃʀʂʀ ɹɸʐʂʆʈʊʆʉʊɸʅ 

 

ʗʭʫʪʦʚʘ ʈ.ʄ., ʆʉ çʋʬʠʤʩʢʘʷè ʋʌʀʎ ʈɸʅ, ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, 

rmyakhutova@mail.ru; 

ʂʠʨʘʝʚ ʈ.ʉ., ʆʉ çʋʬʠʤʩʢʘʷè ʋʌʀʎ ʈɸʅ, rustamkiraev@mail.ru; 

ʍʘʩʘʥʦʚʘ ʈ.ʌ., ʆʉ çʋʬʠʤʩʢʘʷè ʋʌʀʎ ʈɸʅ, rezeda78@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʘʜʘʧ-

ʪʠʚʥʦʩʪʠ ʠ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ. ʇʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʝʣʝʢʮʠʦʥ-

ʥʦʡ ʮʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʦʨʤʳ ʚʳʩʝʚʘ ʚʠʢʠ ʧʦʩʝʚ-

ʥʦʡ ʧʦʟʚʦʣʷʝʪ ʫʞʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʚʳʜʝʣʠʪʴ ʠ 

ʦʪʦʙʨʘʪʴ ʦʙʨʘʟʮʳ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʢʘ ʧʦʩʝʚʥʘʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʛʦʤʝʦ-

ʩʪʘʪʠʯʥʦʩʪʴ, ʩʝʣʝʢʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ, ʦʙʨʘʟʝʮ. 
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ˏ ˞˒˘˩˞˗˛˙ ˕ ˘˒˞˚˛˙ ˢ˛˔ˬ˖˞˟ˏ˒ 

 

 

ʋɼʂ 631.9:528.8:528.943 

 

ʇʈʀʄɽʅɽʅʀɽ ɼɸʅʅʓʍ ɸʕʈʆʌʆʊʆʉʒɽʄʂʀ ʉ ɹʇʃɸ ʀ ʅɽʁʈʆʅ-

ʅʓʍ ʉɽʊɽʁ ɼʃʗ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ ʇɸʍʆʊʅʓʍ ɿɽʄɽʃʔ 

 

ʇʘʚʣʦʚʘ ɸ.ʀ., ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, annstab@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥ-

ʪʘʮʠʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (5 ʩʤ/ʧʠʢʩʝʣ) ʩ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘ-

ʪʘ. ʅʦʚʠʟʥʘ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʧʨʠʤʝʥʝʥʠʠ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʙʝʩʧʠʣʦʪ-

ʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ  ʤʝʪʦʜʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ɼʣʷ ʨʘʩʧʦʟʥʘʚʘ-

ʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ U-net. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ, ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴ-

ʥʳʡ ʘʧʧʘʨʘʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʧʘʭʦʪʥʳʝ 

ʟʝʤʣʠ. 

------------------------------------------------------------------------------------------------------- 
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ˏ ˛˟˝ˍ˞˘˕ ˘˒˞˚˛ː˛ ˢ˛˔ˬ˖˞ ˟ˏˍ 

 

 

ʋɼʂ 630.2:004.45 
 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʆɹʆʉʅʆɺɸʅʀɽ ʈɽʀʅʊʈʆɼʋʂʎʀʁ ʂʋʃʃɸʅ  

ɺ ɻʇʈ çʀʃɽ-ɹɸʃʍɸʐè 
 

ɸʙʜʠʙʝʢ ɸ.ɽ., ʂʘʟʅɸʀʋ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, abdibekov.alibek@mail.ru; 

ɸʙʘʝʚʘ ʂ.ʊ., ʂʘʟʅɸʀʋ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, abaeva1961@mail.ru; 

ʄʳʨʟʘʙʘʝʚʘ ɻ.ɸ., ʂʘʟʅɸʀʋ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, myrzabaeba60@mail.ru; 

ʊʦʢʪʘʩʳʥʦʚʘ ʌ.ɸ., ʂʘʟʅɸʀʋ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, rusenados@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʆʟʝʨʦ ɹʘʣʭʘʰ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʳʭ ʚʥʫʪʨʠʤʘʪʝʨʠʢʦ-

ʚʳʭ ʚʦʜʦʝʤʦʚ ʤʠʨʘ. ʇʣʦʱʘʜʴ 19300 ʢʤ
3
 ʜʣʠʥʘ ï 605 ʢʤ, ʰʠʨʠʥʘ ʤʝʥʷʝʪʩʷ ʦʪ 4 

ʜʦ 74 ʢʤ. ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʙʘʩʩʝʡʥʝ, 

mailto:annstab@mail.ru
mailto:rusenados@mail.ru
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ʩʦʩʪʘʚʣʷʝʪ 28,85 ʢʤ
3
/ʛ, ʠʟ ʥʠʭ 22,87 ʢʤ

3
/ʛ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ 5,36 

ʢʤ
3
/ʛ ʚ ʙʘʩʩʝʡʥʝ ʚʦʩʪʦʯʥʳʭ ʧʨʠʪʦʢʦʚ, ʂʘʨʘʪʘʣ, ɸʢʩʫ, ʃʝʧʩʳ 0,57 ʢʤ

3
/ʛ ʚ ʙʘʩ-

ʩʝʡʥʝ ʨʝʢʠ ɸʷʛʫʟ ʠ 0,08 ʢʤ
3
/ʛ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʉʝʚʝʨʥʦʛʦ ʇʨʠʙʘʣʭʘʰʴʷ. ʀʟ ʩʫʤ-

ʤʘʨʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ ɹʘʣʭʘʰ 17,4 ʢʤ
3
/ʛ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʂʅʈ, ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ. ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʜʝʣʴʪʝ ʨʝʢʠ. ɺʝʝʨʦʦʙʨʘʟʥʦ ʨʘʩʭʦʜʷʱʠʝʩʷ ʜʝʣʴʪʦʚʳʝ ʧʨʦʪʦʢʠ ʬʦʨ-

ʤʠʨʫʶʪ ʩʣʦʞʥʦ ʫʩʪʨʦʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʈʘʥʝʝ ʝʜʠʥʦʝ ʨʫʩʣʦ ʨʝʢʠ ʢ ʥʘʩʪʦʷʱʝ-

ʤʫ ʚʨʝʤʝʥʠ ʨʘʟʜʝʣʠʣʦʩʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʨʫʢʘʚʘ, ʚʦʩʪʦʯʥʳʡ ɾʠʜʝʣʠʥʩʢʠʡ, 

ʮʝʥʪʨʘʣʴʥʳʡ  ʀʣʠʡʩʢʠʡ, ʟʘʧʘʜʥʳʡ ʊʦʧʘʨʩʢʠʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʚʝʪʚʣʷʝʪ-

ʩʷ ʥʘ ʨʷʜ ʙʦʣʝʝ ʤʝʣʢʠʭ ʧʨʦʪʦʢ ʠ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʦʚʦʜʥʳʭ ʦʟʝʨ. ɼʝʣʴʪʘ ʨʝʢʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʜʚʠʞʝʥʠʠ. ʇʝʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ, 

ʦʙʱʝʝ ʩʤʝʱʝʥʠʝ ʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʝ ʢʘʢ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʝʞʠʤʝ, ʪʘʢ ʠ 

ʧʨʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʪʦʢʘ. ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʟʚʠʪʠʷ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʜʠʥʘʤʠʢʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʝʝ ʥʘ ʚʝʨʭʥʶʶ ʠ ʥʠʞ-

ʥʶʶ ʜʝʣʴʪʫ. ɺʝʨʰʠʥʘ ʜʝʣʴʪʳ ʨʘʡʦʥ 6-ʛʦ ʨʳʙ ʧʫʥʢʪʘ, ʥʘʧʨʦʪʠʚ ʢʦʪʦʨʦʛʦ ʥʘʭʦ-

ʜʠʪʩʷ ʠʩʪʦʢ ʧʨʦʪʦʢʠ ʊʦʧʘʨ. ɺʝʨʭʥʝʡ ʜʝʣʴʪʦʡ ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ, 

ʠʩʪʦʢʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪ ʚʝʨʰʠʥʳ ʜʝʣʴʪʳ ʜʦ ʨʘʟʚʠʣʢʠ ʂʫʛʘʣʳ-ɾʠʜʝʣʠ. 

ɺ ʩʠʩʪʝʤʫ ʚʝʨʭʥʝʡ ʜʝʣʴʪʳ ʚʭʦʜʠʪ ʧʨʦʪʦʢʘ. ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʵʪʦʡ ʯʘʩʪʠ 

ʜʝʣʴʪʳ ʥʝʩʣʦʞʥʘ ʠ ʤʘʣʦʤʦʱʥʘ ʦʙʱʠʡ ʩʪʦʢ ʥʝ ʙʦʣʝʝ 20%. ʇʦʯʪʠ ʚʩʷ ʦʥʘ ʨʘʩʧʦ-

ʣʦʞʝʥʘ ʩʣʝʚʘ ʦʪ ʛʣʘʚʥʦʛʦ ʨʫʩʣʘ. ʀʟ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʧʨʦʪʦʢ 

ʩʦʭʨʘʥʠʣʘʩʴ ʪʦʣʴʢʦ ɿʘʛʦʪʩʢʦʪʩʢʘʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʩʪʦʢ ʢʦʪʦʨʦʡ ʜʦʭʦʜʠʪ ʜʦ 

ʧʨʦʪʦʢʠ ʊʝʨʩʝʢʧʘʡ (1-3ʤ
3
/ʩ). ɺʝʨʭʥʷʷ ʣʝʚʘʷ ʧʨʦʪʦʢʘ ʊʦʧʘʨ1 (ʉʫʤʠʥʢʘ) ʧʠʪʘʝʪ 

ʦʙʰʠʨʥʫʶ ʩʠʩʪʝʤʫ ʊʦʧʘʨʦʚ ʩ ʨʘʩʭʦʜʦʤ ʚʦʜʳ ʦʪ 8 ʜʦ 40 ʤ
3
/ʩ. ɽʜʠʥʩʪʚʝʥʥʳʤ 

ʚʦʜʦʪʦʢʦʤ, ʜʦʭʦʜʷʱʠʤ ʜʦ ʦʟʝʨʘ ɹʘʣʭʘh ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʢʘ (10-50 ʤ
3
/ʩ). ʆʙʱʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʦʡ ʯʘʩʪʠ ʜʝʣʪɹʳ ʟʘʤʘʩʢʠʨʦʚʘʥʥʦʩʪʴ ʚʦʜʦʪʦʢʦʚ, ʥʝʠʟʤʝʥʥʦʩʪʴ 

ʨʫʩʣʦʚʳʭ ʬʦʨʤ. ʅʠʞʝ ʠʩʪʦʢʘ ʧʨʦʪʦʢʠ ʠʣʠ ʨʫʢʘʚ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʧʨʦʪʦʢʠ ɾʠ-

ʜʝʣʠ ʠʩʪʦʢ ʥʠʞʥʝʡ ʜʝʣʴʪʳ, ʢʫʜʘ ʧʦʧʘʜʘʝʪ 80% ʩʪʦʢʘ. ʕʣʝʤʝʥʪʳ ʛʠʜʨʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʩʝʪʠ ʥʠʞʥʝʡ ʜʝʣʴʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʠʤʝʶʪ ʩʪʦʢ ʚ ʦʟʝʨʦ 

ɹʘʣʭʘʰ. ʅʠʞʥʷʷ ʜʝʣʴʪʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʝʨʭʥʝʡ ʩʠʩʪʝʤʘ ʜʠʥʘʤʠʯʥʘʷ ʠ ʥʝʫʩʪʦʡ-

ʯʠʚʘʷ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʝʝ ʣʝʚʦʤʫ ʢʨʳʣʫ ʧʨʦʪʦʢʘʤ ʂʫʛʘʣʳ. ʅʘ 

ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʟʜʝʩʴ ʚ ʨʫʩʣʘʭ ʧʨʦʪʦʢ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʪʚʝʪʚʣʝʥʠʡ, ʚʭʦ-

ʜʦʚ ʚ ʦʟʝʨʘ, ʚʦʟʚʨʘʪʦʚ ʚ ʧʨʦʪʦʢʠ. ɺʩʝ ʧʨʦʪʦʢʠ ʯʘʩʪʦ ʥʝ ʠʤʝʶʪ ʩʧʣʦʰʥʦʛʦ ʥʝ-

ʧʨʝʨʳʚʥʦʛʦ ʨʫʩʣʘ, ʚʦʜʘ ʠʭ ʧʦʧʘʜʘʝʪ ʚ ʦʪʢʨʳʪʳʝ ʠ ʟʘʨʦʩʰʠʝ ʪʨʦʩʪʥʠʢʦʤ ʦʟʝʨʘ, 

ʠʟ ʢʦʪʦʨʳʭ ʚʳʥʦʩʠʪʩʷ ʜʨʫʛʠʤʠ ʧʨʦʪʦʢʘʤʠ. ʇʨʦʪʦʢʘ ʅʘʨʳʥ  ʨʝʣʠʢʪʦʚʦʝ ʨʫʩʣʦ 
ɹʘʢʘʥʘʩʦʚ, ʧʠʪʘʝʪʩʷ ʠʟ ʩʠʩʪʝʤʳ ʧʨʦʪʦʢʦʚ ʅʦʚʘʷ ɸʨʳʩʪʘʥ ʠ ʚʧʘʜʘʝʪ ʚ ʦʟʝʨʦ 

ɹʘʣʭʘʰ ʥʝʩʢʦʣʴʢʠʤʠ ʨʫʢʘʚʘʤʠ ʧʨʦʪʦʢ ʂʨʳʧʩʘʣʜʳ. ʈʝʢʠ ʂʘʨʘʪʘʣ, ɸʢʩʫ ʠ ʃʝʧʩʳ 

ʙʝʨʫʪ ʥʘʯʘʣʦ ʠʟ ʣʝʜʥʠʢʦʚ ɼʞʫʥʛʘʨʩʢʦʛʦ ɸʣʘʪʘʫ ʠ ʚʧʘʜʘʶʪ ʚ ʦʟʝʨʦ ɹʘʣʭʘʰ. ʇʠ-

ʪʘʥʠʝ ʩʥʝʞʥʦ-ʣʝʜʥʠʢʦʚʦʝ, ʩ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʨʘʩʭʦʜ 

ʩʦʩʪʘʚʣʷʝʪ ʫ ʨ. ʂʘʨʘʪʘʣ ʫ ʧʦʩ. ʅʘʡʤʘʥ-ʩʫʝʢ 63,8 ʤ
3
/ʩ, ʫ ɸʥʪʦʥʦʚʢʠ 25,7 ʤ

3
/ʩ. 

ʍʠʤʠʟʤ ʚʦʜ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ ʢʘʣʴʮʠʝʚʳʡ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 0,05-0,25 ʛ/ʣ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʠ ʫʨʦʚʥʠ ʟʘʛʨʷʟ-ʥʝʥʠʡ ʧʦ ʧʝʩʪʠʮʠʜʘʤ, ʪʷ-

ʞʝʣʳʤ ʤʝʪʘʣʣʘʤ, ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ. ɿʦʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʷʚ-

ʣʷʝʪʩʷ ɼʞʫʥʛʘʨʩʢʠʡ ɸʣʘʪʘʫ. ɺʦʜʳ ʩʨʝʜʥʝ ʠ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʚʷʟʘʥʳ ʩ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 3-5 ʜʦ 

22-50 ʤ. ɺʦʜʳ ʩʨʝʜʥʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪʤʝʯʝʥʳ ʥʘ 



˝˒l˒˝ˍ˟˨ 

 262 

ʛʣʫʙʠʥʘʭ ʦʪ 2-10 ʜʦ 30-45 ʤ. ɺʦʜʳ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠ-

ʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪʤʝʯʝʥʳ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 0,5 ʜʦ 5 ʤ ʠ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʨʘʟʥʦ- ʠ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ, ʥʝʫʩʪʦʡʯʠʚʳʡ, ʤʘʣʦʩʥʝʞʥʘʷ, ʧʦʛʦ-

ʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʟʜʫʭ, ʚʣʘʞʥʦʩʪʴ, ʧʝʨʠʦʜ, ʚʝʩʥʦʡ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 630*232:631.524.84  

 

ʈʆʉʊ ʃɽʉʅʓʍ ʂʋʃʔʊʋʈ ʉʆʉʅʓ ʆɹʓʂʅʆɺɽʅʅʆʁ  

ɺ ʈɸɿʅʓʍ ʃɽʉʆʈɸʉʊʀʊɽʃʔʅʓʍ ʋʉʃʆɺʀʗʍ 

 

ɹʝʩʩʯʝʪʥʦʚʘ ʅ.ʅ., ʅʠʞʝʛʦʨʦʜʩʢʠʡ ɻɸʊʋ, ʈʌ, besschetnova1966@mail.ru;  

ɹʝʩʩʯʝʪʥʦʚ ɺ.ʇ., ʅʠʞʝʛʦʨʦʜʩʢʠʡ ɻɸʊʋ, ʈʌ, lesfak@bk.ru; 

ʂʘʚʘʝʚʘ ʅ.ɸ, ʅʠʞʝʛʦʨʦʜʩʢʠʡ ɻɸʊʋ, ʈʌ, violin12666@gmail.com  

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʣʠ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩ-

ʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʨʘʟʥʳʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ɹʘʣʘʭʥʠʥʩʢʦʛʦ ʣʝʩʥʠ-

ʯʝʩʪʚʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʠ ʜʠʘʤʝʪʨʘ ʩʪʚʦ-

ʣʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ, ʜʘʥʳ ʦʮʝʥʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. ɺʳʷʚ-

ʣʝʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʪʝʩʪʠʨʫʝʤʳʭ. ɼʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʥʳ ʧʨʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʚ ʨʝʛʠʦʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ, ʪʠʧ ʣʝʩʘ, ʣʝʩʦ-

ʨʘʩʪʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʨʦʩʪ, ʨʘʟʚʠʪʠʝ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 630*232 

 

ɼʀʅɸʄʀʂɸ ʇʆʈʆɼʅʆɻʆ ʉʆʉʊɸɺɸ, ʉʆʉʊʆʗʅʀɽ  

ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʅɸʉɸɾɼɽʅʀʁ ʃʀʉʊɺɽʅʅʀʎʓ  

ɺ ʇʈʀʈʆɼʅʆ-ʀʉʊʆʈʀʏɽʉʂʆʄ ʇɸʈʂɽ çʀɿʄɸʁʃʆɺʆè 

 

ɺʘʩʠʣʴʝʚʘ ʉ.ʀ., ʄʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʈʌ, sivasiltva2002@yandex.ru; 

ʃʘʨʶʰʢʠʥʘ ʄ.ʉ., ʄʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʈʌ, marialar811@gmail.com; 

ʄʝʣɹʥʠʢ ʇ.ɻ., ʄʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʀʥʩʪʠʪʫʪ ʣʝʩʦʚʝʜʝʥʠʷ ʈɸʅ, ʈʌ, 

melnik_petr@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 20-ʣʝʪʥʝʛʦ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʛʦ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʥʘ ʦʧʳʪʥʳʭ ʦʙʲʝʢʪʘʭ ʚ 123-158-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ ʣʠʩʪʚʝʥʥʠʮʳ ʚ 

ʇʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʘʨʢʝ çʀʟʤʘʡʣʦʚʦè. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʨʝʜʥʝʚʟʚʝ-

ʰʝʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,7 ʜʦ 1,9 ʙʘʣʣʘ, ʣʠʩʪ-

ʚʝʥʥʠʮʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʨʦʰʠʤ ʨʦʩʪʦʤ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʉʤʝʰʝʥʠʝ ʣʠʩʪ-

ʚʝʥʥʠʮʳ ʩ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʥʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦ, ʜʫʙ ʚʳʧʘʜʘʝʪ ʧʦʣʥʦʩʪʴʶ, ʘ ʚʷʟ ʯʘʩʪʠʯʥʦ ʠʟ ʩʦʩʪʘʚʘ ʥʘʩʘʞʜʝʥʠʡ. 

mailto:besschetnova1966@mail.ru
mailto:lesfak@bk.ru
mailto:violin12666@gmail.com
mailto:melnik_petr@bk.ru
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʣʠʩʪʚʝʥʥʠʮʘ, ʨʦʩʪ 

ʜʨʝʚʦʩʪʦʷ, ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 630.17:582.475.4  

 

ʇʆʂɸɿɸʊɽʃʀ ʂʈʆʅʓ ʉʆʉʅʓ ʂɽɼʈʆɺʆʁ ʉʀɹʀʈʉʂʆʁ  

ɸʃʊɸʁʉʂʆɻʆ, ʃɽʅʀʅʆɻʆʈʉʂʆɻʆ  

ʀ ʗʈʎɽɺʉʂʆɻʆ ʇʈʆʀʉʍʆɾɼɽʅʀʁ  

 

ɻʨʠʰʣʦʚʘ ʄ.ɺ., ʉʠʙɻʋ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʤ. ʘʢ. ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ, ʈʌ,  

Grishlova@mail.ru; 

ɹʨʘʪʠʣʦʚʘ ʅ.ʇ., ʉʠʙɻʋ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʤ. ʘʢ. ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ, ʈʌ,  

nbratilova@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ 

ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ 56-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʂʨʘʩʥʦʷʨʩʢʘ 

ʥʘʠʙʦʣʴʰʠʤ ʜʠʘʤʝʪʨʦʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʢʨʦʥʳ, ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʪʚʝʡ ʚ ʤʫ-

ʪʦʚʢʘʭ, ʜʣʠʥʦʡ ʭʚʦʠ ʠ ʦʙʲʝʤʦʤ ʢʨʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʝʨʝʚʴʷ ʘʣʪʘʡʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʦʩʥʘ ʢʝʜʨʦʚʘʷ ʩʠʙʠʨʩʢʘʷ ʷʨʮʝʚʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʜʣʠʥʝ ʙʦʢʦʚʦʡ ʚʝʪʚʠ, ʩʨʝʜʥʝʤʫ ʛʦʜʠʯ-

ʥʦʤʫ ʧʨʠʨʦʩʪʫ ʙʦʢʦʚʦʡ ʚʝʪʚʠ ʟʘ 10-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʫʛʣʫ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʝʪʚʠ ʢ 

ʩʪʚʦʣʫ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʭʚʦʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʥʘ ʢʝʜʨʦʚʘʷ ʩʠʙʠʨʩʢʘʷ, ʢʨʦʥʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʭʚʦʠ, ʧʣʘʥʪʘʮʠʷ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 631.53:674.032.477.62 

 

ɺʃʀʗʅʀɽ ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʇʈɽʇɸʈɸʊʆɺ  

ʅɸ ʈʆʉʊʉʊʀʄʋʃʀʈʋʖʑʀɽ ʉɺʆʁʉʊɺɸ  

ʉɸɾɽʅʎɽɺ ʄʆɾɾɽɺɽʃʔʅʀʂɸ ʂɸɿɸʎʂʆɻʆ 

 

ɼʝʛʪʷʨʝʚ ɸ.ʀ., ʆʤʩʢʠʡ ɻɸʋ, ʈʌ, ai.degtyarjov@omgau.org; 

ɹʘʨʘʡʱʫʢ ɻ.ɺ., ʆʤʩʢʠʡ ɻɸʋ, ʈʌ, gv.barayschuk@omgau.org  

 

ɸʥʥʦʪʘʮʠʷ. ɼʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ 

ʧʘʨʢʦʚʦʡ ʩʨʝʜʳ ʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜʩʢʦʡ ʦʟʝʣʝʥʝʥʠʷ. ɺ ʨʘ-

ʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʦʩʪʦʚʳʝ 

ʧʘʨʘʤʝʪʨʳ ʪʨʝʭʣʝʪʥʠʭ ʩʘʞʝʥʮʝʚ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʢʘʟʘʮʢʦʛʦ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʬʫʥʛʠʮʠʜʥʳʤ ʠ ʨʦʩʪʩʪʠʤʫʣʠ-

ʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦ. ɺ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʫʚʝʣʠʯʝʥʠ-

ʝʤ ʜʠʘʤʝʪʨʘ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʠ ʚʳʩʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʳʤ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʙʳʣ ʧʨʝʧʘʨʘʪ ɽʣʝʥʘ. 

mailto:Grishlova@mail.ru
mailto:nbratilova@yandex.ru
https://www.teacode.com/online/udc/63/631.53.html
https://www.teacode.com/online/udc/67/674.032.477.62.html
mailto:ai.degtyarjov@omgau.org
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Juniperus sabina L., ʙʠʦʧʨʝʧʘʨʘʪʳ, ʩʘʞʝʥʮʳ, ʚʳʨʘʱʠ-

ʚʘʥʠʝ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ.  
------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 504.75.002.8 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʉɹʆʈɸ ʀ ʋʊʀʃʀɿɸʎʀʀ ʊʂʆ 

 

ɼʫʙʠʥʠʥʘ ʉ.ɸ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, svetlana.dubinina.2020@mail.ru; 

ʄʫʩʪʘʬʠʥ ʈ.ʌ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, mustafin-1976@mail.ru; 

ʐʘʤʩʫʪʜʠʥʦʚʘ ɸ.ʈ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, shamsutdinova.alya2015@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉʙʦʨ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʫʪʠʣʠʟʘʮʠʷ ʪʚʝʨʜʦʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦ-

ʜʦʚ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʟʘʜʘʯʘʤʠ ʜʣʷ ʦʙʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʥʝʩʦʨʘʟʤʝʨʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʢʨʫʞʘʶɦ ʝʡ 

ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʊʂʆ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʫʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ. ʂ ʪʘʢʠʤ 

ʤʝʪʦʜʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ, ʧʝʨʝʨʘʙʦʪʢʫ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠ ʟʘʢʘʧʳʚʘʥʠʝ ʥʘ ʩʚʘʣʢʫ. ɺ ʮʝʣʦʤ, ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʠ ʫʪʠʣʠʟʘʮʠʷ ʪʚʝʨ-

ʜʦʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʤʝʨʘʤʠ ʜʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʩʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʇʦɻ ʪʦʤʫ, ʚʥʝʜʨʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʜʘʥʥʦʡ ʧʨʘʢʪʠʢʠ ʜʦʣʞʥʳ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʜʘʯʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ, ʊʂʆ, ʫʪʠʣʠʟʘʮʠʷ, ʦʪʭʦʜʳ, ʢʦʥʪʝʡʥʝ-

ʨʳ, ʧʦʣʠʛʦʥ, ɺʄʈ, ʄʇʉ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 581.192 

 

ʉʆɼɽʈɾɸʅʀɽ ʕʃɽʄɽʅʊʆɺ ʇɽʈɺʆɻʆ ʂʃɸʉʉɸ ʆʇɸʉʅʆʉʊʀ  

ɺ ʇʆʏɺɸʍ ʀ ɼʈɽɺɽʉʀʅɽ  

ʅɸ ɺʆɼʆʉɹʆʈɽ ʈɽʂʀ ɹʆʃʔʐɸʗ ɹɸʃʓʂʃʓ 

 

ɿʫʙʘʠʨʦʚ ʈ.ʈ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, rrzubairov@gmail.com; 

ʄʫʩʪʘʬʠʥ ʈ.ʌ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, mustafin-1976@mail.ru; 

ʆʜʠʥʮʦʚ ɻ.ɽ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, odintsov94@inbox.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʠʟʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʢʦʧʣʝʥʠʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʚ ʜʨʝʚʝʩʠʥʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʜʨʝ-

ʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʚʦʜʦʩʙʦʨʝ ʨʝʢʠ ɹʦʣʴʰʘʷ ɹʘʣʳʢʣʳ. ʋʩʪʘʥʦʚʣʝʥʳ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʚ ʦʙʨʘʟʮʘʭ ʜʨʝʚʝʩʠʥʳ 

ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ Betula pendula Roth, ʦʩʠʥʳ Populus tremula L., ʩʦʩʥʳ ʦʙʳʢʥʦ-

ʚʝʥʥʦʡ Pinus sylvestris L., ʣʠʧʳ ʤʝʣʢʦʣʠʩʪʥʦʡ Tilia cordata Mill ʠ ʚ ʧʦʯʚʘʭ ʧʦʜ 

https://ru.wikipedia.org/wiki/L.
mailto:shamsutdinova.alya2015@yandex.ru
mailto:mustafin-1976@mail.ru
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ʧʦʣʦʛʦʤ ʠʩʩʣʝʜʫʝʤʳʭ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʵʣʝʤʝʥʪʘʤʠ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʨʝʚʝʩʠʥʘ, ʤʝʪʘʣʣʳ, ʩʧʝʢʪʨʦʤʝʪʨ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʨʝ-

ʣʴʝʬ, ʜʝʨʝʚʴʷ, ʧʦʨʦʜʳ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 630*232 

 

ʈʆʉʊ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɽʅʀʉɽʁʉʂʆɻʆ ʕʂʆʊʀʇɸ  

ʃʀʉʊɺɽʅʅʀʎʓ ʉʀɹʀʈʉʂʆʁ  

ɺ ʏʀʉʊʓʍ ʀ ʉʄɽʐɸʅʅʓʍ ʉ ɽʃʔʖ ʀ ʉʆʉʅʆʁ ʅɸʉɸɾɼɽʅʀʗʍ  

ɺ ʋʉʃʆɺʀʗʍ ʄʆʉʂɺʆʈɽʎʂʆ-ʆʂʉʂʆʁ ʈɸɺʅʀʅʓ 

 

ʄʝʣʴʥʠʢ ʇ.ɻ., ʄʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʀʥʩʪʠʪʫʪ ʣʝʩʦʚʝʜʝʥʠʷ ʈɸʅ, ʈʌ, 

melnik_petr@bk.ru; 

ʊʘʛʠʣʴʮʝʚ ɼ.ɸ., ʄʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʈʌ, tagilcevdenis2517@gmail.com; 

ʄʘʤʦʯʢʠʥʘ ɼ.ɼ., ʄʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʈʌ, mamochkina78@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ ɹʨʦʥʥʠʮʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʄʦʩ-

ʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ɽʥʠʩʝʡʩʢʠʡ ʵʢʦʪʠʧ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʚ 65-ʣʝʪʥʝʤ ʚʦʟ-

ʨʘʩʪʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʩʨʝʜʥʠʤ ʠ ʪʝʢʫʱʠʤ ʧʨʠʨʦ-

ʩʪʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʫ ʧʨʦʚʝʥʠʝʥʮʠʶ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʮʝʣʝʚʦʛʦ ʣʝʩʦʚʳʨʘʱʠ-

ʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʇʦʜʤʦʩʢʦʚʴʷ. ʊʠʧ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʝʣʦʚʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʉʤʝʰʝʥʠʝ 

ʣʠʩʪʚʝʥʥʠʮʳ ʩ ʩʦʩʥʦʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʛʦ ʩʚʝʪʦʣʶʙʠʷ ʵʪʠʭ 

ʧʦʨʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʵʢʦʪʠʧ, ʨʦʩʪ, ʣʝʩʦʚʦʜʩʪʚʝʥ-

ʥʳʡ ʵʬʬʝʢʪ, ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ, ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ, 

ʇʦʜʤʦʩʢʦʚʴʝ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 630*524.34:630*57 

 

ɺʃʀʗʅʀɽ ɸʅʊʈʆʇʆɻɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ  

ʅɸ ʇʈʀɻʆʈʆɼʅʓɽ ʃɽʉɸ ɻʆʈʆɼɸ ɹɸʈʅɸʋʃɸ 

 

ʆʨʣʦʚʘ ɽ.ʀ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, lizonkao02@mail.ru 

ʉʘʚʠʥ ʄ.ɸ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, savin@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʧʨʠʛʦʨʦʜʝ ɹʘʨʥʘʫʣʘ. ɿʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʩʦʩʪʘʚʠʣ ï 

236-344 ʤ
3
/ʛʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʢʣʘʩʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʷ ʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʘʪʝʛʦ-

ʨʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʥʘʩʘʞʜʝʥʠʷʭ ʥʝ ʦʪʤʝʯʝʥʳ ʧʨʠʟʥʘʢʠ ʩʠʣʴʥʦʛʦ 

ʦʩʣʘʙʣʝʥʠʷ, ʠ ʜʨʝʚʦʩʪʦʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʟʜʦʨʦʚʳʭ. 

mailto:melnik_petr@bk.ru
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ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ï 1,2-2,1. ʆʪʤʝʯʝʥʥʳʡ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ ʦʪʧʘʜ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʧʘʜʘ ʜʝʨʝʚʝɹʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʘʵʨʦʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʣʝʥʪʦʯʥʳʝ 

ʙʦʨʳ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 630*228.7:630*521.2 (571.150) 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʉʆʉʅʗʂʆɺ  

ɺ ʋʉʃʆɺʀʗʍ ʉʈɽɼʅɽ-ʆɹʉʂʆɻʆ ɹʆʈɸ 

 

ʉʘʚʠʥʘ ʇ.ɸ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, savinapolina2001@mail.ru; 

ʄʘʣʝʥʢʦ ɸ. ɸ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, malenko51@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ  ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʉʨʝʜʥʝ-ʆʙʩʢʦʤ ʙʦʨʫ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʊʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚʳʩʦʢʦ ʧʨʦ-

ʜʫʢʪʠʚʥʦʝ ʥʘʩʘʞʜʝʥʠʝ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ Iʘ ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ ʠ ʠʤʝʶʱʝʛʦ ʟʘʧʘʩʳ 

ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʦʢʦʣʦ 862 ʤ3/ʛʘ. ʉʦʨʪʠʤʝʥʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʩʘʜʦʢ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʝʣʦ-

ʚʳʭ ʩʪʚʦʣʦʚ ï 82,5% ʠ ʜʨʦʚʷʥʳʭ ï 17,5%. ʉʪʨʦʝʥʠʝ ʵʪʦʛʦ ʞʝ ʜʨʝʚʦʩʪʦʷ ʧʦ ʟʘʧʘ-

ʩʫ ʜʨʝʚʝʩʠʥʳ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ ʧʨʠ-

ʭʦʜʠʪʩʷ ʥʘ ʜʝʨʝʚʴʷ ʩ ʜʠʘʤʝʪʨʘʤʠ ʩʪʚʦʣʦʚ ʦʪ 24 ʜʦ 28 ʩʤ, ʟʘʥʠʤʘʶʱʠʤʠ 30% 

ʚʩʝʛʦ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ; ʢʣʘʩʩ ʨʦʩʪʘ; ʜʠʘʤʝʪʨ; ʚʳʩʦʪʘ 

ʩʦʨʪʠʤʝʥʪʥʘʷ ʩʪʨʫʢʪʫʨʘ; ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 630.431.1:630.111(470.5) 

 

ɺʃʀʗʅʀɽ ʇʆɻʆɼʅʓʍ ʌɸʂʊʆʈʆɺ ʅɸ ʇʆɾɸʈʅʋʖ ʉʀʊʋɸʎʀʖ  

ɺ ʃɽʉʅʆʄ ʌʆʅɼɽ ʉɺɽʈɼʃʆɺʉʂʆʁ ʆɹʃɸʉʊʀ ɺ 2023 ɻʆɼʋ 

 

ʉʝʢʝʨʠʥ ʀ.ʄ., ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʌ,  

sekerinim@m.usfeu.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠʯʠʥʳ ʚʳʩʦʢʦʡ ʛʦʨʠʤʦʩʪʠ ʣʝʩʦʚ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2023 ʛ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʘʢʪʠʯʝ-

ʩʢʦʡ ʛʦʨʠʤʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʬʘʢʪʦʨʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʥʝʜʦʩʪʘʪʦʢ ʦʩʘʜʢʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʩʠʣʴʥʳʝ 

ʚʝʪʨʘ ʠ ʧʦʚʳʰʝʥʥʘʷ ʛʨʦʟʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɼʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. 

mailto:sekerinim@m.usfeu.ru
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʦʨʠʤʦʩʪʴ, ʣʝʩʥʦʡ ʧʦʞʘʨ, ʧʦ-

ʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. 

------------------------------------------------------------------------------------------------------- 

 

ʋɼʂ 630*524.34:630*57 

 

ɺʃʀʗʅʀɽ ɸʕʈʆʊɽʍʅʆɻɽʅʅʆɻʆ ɿɸɻʈʗɿʅɽʅʀʗ  

ʅɸ ʉʆʉʊʆʗʅʀɽ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʉʆʉʅʆɺʓʍ ʅɸʉɸɾɼɽʅʀʁ  

ɹɸʈʅɸʋʃʔʉʂʆɻʆ ʃɽʉʅʀʏɽʉʊɺɸ 

 

ʎʘʘʥ ʂ.ʌ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, k.caan@mail.ru; 

ʉʘʚʠʥ ʄ.ɸ., ɸʣʪʘʡʩʢʠʡ ɻɸʋ, ʈʌ, savin@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʧʨʠʛʦʨʦʜʝ ɹʘʨʥʘʫʣʘ. ɿʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʩʦʩʪʘʚʠʣ ï 

232-410 ʤ3/ʛʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʢʣʘʩʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʷ ʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʘʪʝʛʦ-

ʨʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʥʘʩʘʞʜʝʥʠʷʭ ʥʝ ʦʪʤʝʯʝʥʳ ʧʨʠʟʥʘʢʠ ʩʠʣʴʥʦʛʦ 

ʦʩʣʘʙʣʝʥʠʷ, ʠ ʜʨʝʚʦʩʪʦʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʟʜʦʨʦʚʳʭ. 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ï 1,7-2,3. ʆʪʤʝʯʝʥʥʳʡ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ ʦʪʧʘʜ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʧʘʜʘ ʜʝʨʝʚʝɹʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʘʵʨʦʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʣʝʥʪʦʯʥʳʝ 

ʙʦʨʳ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 
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ʋɼʂ 630*17:582.623.2:551.583 

 

ʈɸɿʄʅʆɾɽʅʀɽ ʊʆʇʆʃɽʁ  

ɼʃʗ ʉʆɿɼɸʅʀʗ ɹʓʉʊʈʆʈɸʉʊʋʑʀʍ ɼʈɽɺɽʉʅʓʍ ʇʃɸʅʊɸʎʀʁ  

ɺ ʈɸʄʂɸʍ ɸɼɸʇʊɸʎʀʀ ʂ ʀɿʄɽʅɽʅʀʗʄ ʂʃʀʄɸʊɸ 

 

ʐʘʤʩʫʪʜʠʥʦʚʘ ɸ.ʈ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ,  

shamsutdinova.alya2015@yandex.ru;  

ʉʫʣʪʘʥʦʚʘ ʈ.ʈ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, vestnik-bsau@mail.ru;  
ʄʫʩʪʘʬʠʥ ʈ.ʌ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, mustafin-1976@mail.ru; 

ɹʘʡʪʫʨʠʥʘ ʈ.ʈ., ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʈʌ, aspirant_bsau@mail.ru  

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʫʝʪʩʷ ʨʘʟʤʥʦʞʝʥʠʝ ʪʦʧʦʣʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʳʩʪʨʦʨʘʩ-

ʪʫʱʠʭ ʧʣʘʥʪʘʮʠʡ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʩʤʷʛʯʝʥʠʷ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠ-

ʪʠʶ ʫʩʪʦʡʯʠʚʳʭ ʤʝʪʦʜʦʚ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠ-

ʨʦʚʘʪʴ ʥʘ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʝʨʝʚʴʝʚ ʪʦʧʦʣʷ ʯʝʨʝʥʢʘʤʠ ʚ 

mailto:shamsutdinova.alya2015@yandex.ru
mailto:vestnik-bsau@mail.ru
mailto:mustafin-1976@mail.ru
mailto:aspirant_bsau@mail.ru
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ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʧʝʩʦʢ, ʚʝʨʤʠʢʫʣʠʪ) ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧ-

ʪʠʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʫʢʦʨʝʥʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʘ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʯʝʨʝʥʢʘʤʠ ʚʠʜʦʚ Populus nigra L. x Populus nigra f. 

Italica Duroi, Populus simonii f. fastigiata Schneid. ʠ Populus koreana Rehder ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʧʣʘʥʪʘʮʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Populus nigra L.xPopulus nigra f. Italica Duroi, Populus 

simonii  f. fastigiata SchneidĚ Populus koreana Rehder, ʪʦʧʦʣʴ, ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ 

ʧʣʘʥʪʘʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ. 
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MEANS TO INCREASE CROP PRODUCTIVITY 

 

 

ʋɼʂ 63.631.811 

 

FEATURES OF RAPE NUTRITION UNDER THE CONDITIONS  

OF THE BIYSK -CHUMYSH ZONE OF THE ALTAI REGION  

 

O.I. Antonova, Altai State Agricultural University, niihim1@mail.ru 

 

Abstract. The peculiarities of macro- and microelements content and removal 

in spring rape seeds under conditions of Biysk-Chumysh zone in experiments with 

application of liquid fertilizer KAS-32, and liquid ammonium sulfate, NPK-fertilizer, 

and ammonium-phosphate-sulphate were revealed. The limits of macronutrients ac-

cumulation in rape plants in the stages of stalking and flowering, and in seeds are 

shown. The average value of macro- and microelements content in seeds and their 

removal are calculated. The content of nitrogen is 3.2%, phosphorus - 0.89%, potas-

sium - 0.62%, sulfur - 0.22%, Zn - 26.8 mg/kg, Cu - 11.37 mg/kg, Mn - 46.2 mg/kg, 

B - 5.8 mg/kg, Co -0.07 mg/kg, Mo - 0.15 mg/kg. At seed yields from 3.1 to 5.8 t/ha, 

element removal, respectively, averaged: kg/ha - N - 147; P2O5 - 40.9; K2O - 25.3; S - 

10.2, trace elements g/ha - Zn - 118; Cu - 6.2; Mn - 207; B - 27.2; Co - 0.36; Mo - 

0.81. Wide variation of nutrient elements consumption is connected with weather 

conditions, application of different rates and combinations of fertilizers, but also with 

significant spatial variation of indices of such soil properties as N-NO3 content, mo-

bile phosphorus, exchangeable potassium, humus and all microelements. In case of 

low availability of trace elements in soils, their significant removal and the important 

role of potassium in conditions of unstable moisture, it is necessary to apply them re-

spectively with nitrogen, phosphorus and sulfur fertilizers. 

Keywords: macronutrients, trace elements, green manure, removal, fertilizers. 
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ʋɼʂ 631.871:581.142:661.52(045) 

 
EFFECT OF THE SOLUTION AFTER PRETREATMENT  

OF SILVER-GRASS (MISCANTHUS) ON PEA SEED GERMINATION  

 
N.S. Batsin, Biysk Technological Institute (Branch) of the Altai State Technical  

University; Institute of Problems of Chemical and Energy Technologies, SB RAS, 
Russian Federation, nikita.batsin@yandex.ru; 

N.A. Shavyrkina, Biysk Technological Institute (Branch) of the Altai State Technical  
University; Institute of Problems of Chemical and Energy Technologies, SB RAS, 

Russian Federation, 32nadina@mail.ru 
 
Abstract. Silver-grass (Miscanthus) is a new commercial cereal crop for Rus-

sia. After its pre-treatment with a nitric acid solution, a large amount of waste solu-
tion is formed. The results of treating pea seeds with this solution with evaluation of 
growth-promoting activity and morphometric indices are discussed. It was found that 
the solution did not affect the kinetics of germination of pea seeds, but exhibited an 
auxin-like effect at dilutions of 1:10 - 1:100. 

Keywords: silver-grass (Miscanthus), pretreatment, nitric acid, growth-
promoting activity, peas, lignohumic fertilizer. 
------------------------------------------------------------------------------------------------------- 
 
ʋɼʂ 633.11"321":633.1:63.531.04(571.150) 

 

ECONOMIC  EFFECT OF DIFFERENTIATED  SOWING WHEN  

GROWING  SPRING WHEAT  IN THE ALTAI  REGION 
 

V.I. Belyaev, Altai State Agricultural University, Barnaul, Russian Federation,  
prof-belyaev@ya.ru; 

V.E. Buxman, Amazonen Werke, Hasbergen, Germany, 
Dr.Viktor.Buxmann@amazone.de; 

V.V. Sadov, Altai State Agricultural University, Russian Federation,  
sadov.80@mail.ru; 

A.A. Smyshlyaev, Altai State Agricultural University, Russian Federation, 
mms.asau@yandex.ru; 

A.V. Tur Amazonen, Werke for Siberia and the Far East, Russian Federation, 
tur_andrej@mail.ru 

 
Abstract. The results of a field experiment are discussed in order to evaluate 

the influence of seed sowing rates and rates of mineral fertilizers with reference to 
zones of soil fertility  of the field on the yield of spring wheat and grain quality, and 
also their economic efficiency under the conditions of the Altai Region. According to 
the primary results the high efficiency of application of differentiated sowing and ap-
plication of mineral fertilizers with reference to soil fertility  zones of the field is 
proved. 

Keywords: sowing, wheat, fertilizer, fertility  zone. 
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ʋɼʂ 631.432.2:633.11ç321è(571.1) 

 

SOIL WATER REGIME DYNAMICS AT SPRING WHEAT CULTIVATION  

AND USE OF BIOLOGICAL PRODUCTS AZOFIT N AND AZOFIT P  

 

V.I. Belyaev, Altai State Agricultural University, Russian Federation,  

prof-Belyaev@yandex.ru; 

V.N. Kuznetsov, Altai State Agricultural University, Russian Federation,  

kusnezow-vn@yandex.ru; 

O.V. ʉherepanova, Altai State Agricultural University, Russian Federation,  

cherepanova_olga22@mail.ru; 

N.N. Lankutey, çAgro-Sibirè LLC, Russian Federation, agro-sibir@bk.ru; 

L.V. Sokolova, Altai State University, Russian Federation, l.v.sokol@mail.ru 

 

Abstract. The research goal is to analyze the soil water regime dynamics when 

cultivating spring wheat using biological products Azofit N and Azofit P against the 

background of reducing the rates of mineral fertilizers in various zones of soil fertility 

of the fields compared to the basic version of their use on the farm SPK ñKolosò in 

the Romanovskiy District of the Altai Region. The results showed that, on average, 

for the variants of fertilizers used, the differences in moisture reserves were insignifi-

cant, but exceeded the control variant. 

Keywords: soil water regime, spring wheat, biological producta, Azofit. 
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ʋɼʂ 631.432.2:633.11ç321è(571.1) 

 

AGRONOMIC AND ECONOMIC EVALUATION  

OF MICROBIOLOGICAL FERTILIZER APPLICATION EFFECTIVENESS  

IN SPRING WHEAT CULTIVATING IN THE ALTAI REGION  

 

V.I. Belyaev, Altai State Agricultural University, Russian Federation,  
prof-Belyaev@yandex.ru; 

V.N. Kuznetsov, Altai State Agricultural University, Russian Federation,  
kusnezow-vn@yandex.ru; 

R.E. Prokopchuk, Altai State Agricultural University, Russian Federation,  
roman.prokopchuk.2015@mail.ru; 

O.V. Cherepanova, Altai State Agricultural University, Russian Federation,  
cherepanova_olga22@mail.ru; 

S.V. Zhandarova, Altai State Agricultural University, Russian Federation,  
jandarova-s@mail.ru; 

L.V. Sokolova, Altai State University, Russian Federation, l.v.sokol@mail.ru 

 

Abstract. The research goal was the agronomic and economic evaluation of 

microbiological fertilizer effectiveness by spring wheat cultivating in the Altai Re-

gion: in the SPK "Kolos" of the Romanovskiy District and in the OOO "Agrofirma 

mailto:kusnezow-vn@yandex.ru
mailto:prof-Belyaev@yandex.ru
mailto:kusnezow-vn@yandex.ru
mailto:roman.prokopchuk.2015@mail.ru
mailto:cherepanova_olga22@mail.ru
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mailto:l.v.sokol@mail.ru
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Urozhay" of the Zonalniy District. The prerequisites were created for the successful 

practical implementation of spring wheat cultivation technologies based on biological 

products and mineral fertilizers in the steppe and forest-steppe zones of the Altai Re-

gion. 

Keywords: spring wheat, yield, microbiological fertilizers, Azofit 
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FIELD GERMINATION AND YIELD OF SPRING WHEAT  

WHEN APPLYING MICROBIOLOGICAL FERTILIZERS AZOFIT N  

AND AZOFIT P AGAINST THE BACKGROUND OF REDUCED RATES  

OF MINERAL FERTILIZERS  

IN AREAS OF DIFFERENT FERTILITY LEVELS IN THE ARID  

AND MODERATELY ARID STEPPE  

OF THE ALTAI REGIONôS OB RIVER AREA 

 

V.I. Belyaev, Altai State Agricultural University, Russian Federation,  

prof-belyaev@yandex.ru;  
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 jandarova-s@mail.ru; 

O.V. Cherepanova, Altai State Agricultural University, Russian Federation,  
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Abstract. The maximum value of field germination was obtained in the variant 

with 85% rate of fertilizers from the basic and the use of biological products Azofit N 

and Azofit P (53.4%) and the minimum with a rate of fertilizers of 50% of the basic 

(45.9%). With reduced rate of mineral fertilizers from the control (100%) to 85% and 

the use of biological products, the average wheat yield increased by 0.17 t/ha (from 

0.39 t/ha to 4.07 t/ha). And with further reduction fertilizer rates to 70% and 50% of 

the control, the average yield decreased to 0.375 t/ha and 3.49 t/ha, respectively. The 

differences are statistically significant. 

Keywords: plots of soil fertility, microbiological fertilizers, Nitrogen N, Azo-

phyte P, field germination, yield, spring wheat, mineral fertilizers. 
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ʋɼʂ 631.8.022.3 

 

EVALUATION OF THE IMPACT OF DIFFERENTIATED SOWING  

AND FERTILIZATION BASED ON TASK MAPS USING THE NDVI INDEX  

ON SPRING WHEAT YIELD  

 

V.I. Belyaev, Altai State Agricultural University, prof-belyaev@yandex.ru; 

D.N. Pirozhkov, Altai State Agricultural University, mms.asau@yandex.ru; 

V.N. Chernyshkov, Altai State Agricultural University, dekanat.agro@mail.ru; 

A.V. Tagiltsev, Altai State Agricultural University, andrey20291@gmail.com 

 

Abstract. The research target is spring wheat cultivation technology by using 

the Bourgault seeding unit equipped with electronic system of differentiated  system 

of application of seeds and fertilizers depending on the soil fertility field zones ac-

cording to the task map. In 2022 year a trial was carried out on the farm of the OOO 

ñRubinò of the Krasnozerskiy District of the Novosibirsk Region for a comprehensive 

economic efficiency evaluation of various rates of application of sowing spring wheat 

seeds depending on the soil fertility zones. The average values of moisture storage in 

the one meter soil layer of three fields indicate that the smallest storage throughout 

the season were in the zones of the lowest fertility, and the largest storage were in the 

zones of high soil fertility. The pattern was revealed, the higher soil fertility, the 

higher each of the indices: field germination, plant height and biological yield. The 

one meter soil layer average moisture consumption per unit of a combine wheat crop 

shows that, regardless of the observed field, the higher the soil fertility, the less mois-

ture plants consume per unit of harvest. Crop yields are affected by a large number of 

different factors and their combinations. The experiment conducted in the summer of 

2022 on the OOO ñRubinò fields showed that the most significant factor affecting the 

yield of spring wheat is the natural soil fertility level, both average in the field and in 

the zones of its soil fertility. Differentiation of seeding rates and fertilizer application 

rates also had a significant impact on the wheat yield. 

Keywords: spring wheat cultivation technology, seeder, seeding rate, mineral 

fertilizers application rate, wheat yield, field germination. 
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PRODUCTIVITY OF SORGHUM CROPS UNDER THE CONDITIONS  

OF THE SHEBALINO SUBZONE OF THE REPUBLIC OF ALTAI  

 

M.W. Bugaeva, Federal Altai Research Center of Agro-Biotechnologies,  

Russian Federation, m.w.bugaeva@yandex.ru 

 

Abstract. To increase the gross silage yield as well as the diversity of succu-

lent fodder and reduce their costs in the Shebalino subzone of the middle mountain 

zone of the Republic of Altai, in 2020, on the farm KFKh ñEgarmina M.M.ò in the 
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village of Dektiek. the most productive sorghum fodder crops and their varieties were 

selected. With the highest yield of herbage, the following Sudan grass varieties were 

selected: Prialeyskaya 7 - 2.10 t/ha and Zemlyachka - 20.1 t/ha, sorghum-sudan hy-

brid Navigator - 25.2 t/ha, sweet sorghum Galia - 19.4 t/ha and a mixture of Sudan 

grass + sorghum + sorghum-Sudan hybrid ï 28.3 t/ha. 

Keywords: Sudan grass, sweet sorghum, sorghum ï Sudan grass hybrid, varie-

ty, productivity, herbage, dry solids, mixed crops digestible protein, metabolizable 

energy. 
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EFFECT OF PRE-PLANTING TREATMENT OF POTATO TUBERS  

WITH ORGANIC MINERAL FERTILIZER NATUR AGRO ECOGROW  

ON YIELD FORMULA ELEMENTS AND POTATO TUBERS YIELD  

 

S.V. Zhandarova, Altai State Agricultural University, Russian Federation, 
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I.S. Dyachkov, Altai State Agricultural University, Russian Federation, 

mama4260000@gmail.com 

 

Abstract. The influence of pre-planting treatment of tubers with Natur Agro 

EcoGrow fertilizer on yield formula elements and potato yield is studied. It was 

found that the application of liquid organomineral fertilizer NaturAgro EcoGrow in 

the pre-planting treatment of tubers increased the yield of tubers of the Adretta varie-

ty from 46.5 to 80.8 t/ha, of the Gala variety - from 24.4 to 62.4 t/ha, and commercial 

yield gains were also obtained - 16.9% for Adretta and 6.4% for Gala as compared to 

tubers without treatment; that increased marketability by 37.4 t/ha and 31.2, respec-

tively. 

Keywords: potatoes, pre-planting tuber treatment, marketability of tubers, or-

ganomineral fertilizer Natur Agro EcoGrow, yield. 
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CHANGES OF SOIL CO2 EMISSIONS  

IN THE EXPERIMENT WI TH DIRECT SOYBEAN PLANTING  

IN THE AMUR REGION  

 

A.V. Ivanov, Institute of Geology and Nature Management, Far Eastern Branch  

of the Russian Academy of Sciences, aleksandrgg86@mail.ru 

V.V. Getmanskiy, Far Eastern State Agricultural University,  

getmanskiy.agrosanta@gmail.com 

 

Abstract. The change in the flux of carbon dioxide from the soil surface when 

growing soybeans using direct planting technology is studied. The studies were car-
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ried out in the Ivanovskiy District of the Amur Region (Zeya-Bureya plain). It was 

found that carbon emissions in the plot with tillage amounted to 4.65 t C/ha, and in 

the plot with direct planting - 3.9 t C/ha. The use of no-till technology when growing 

soybeans in the Amur Region leads to a reduction in carbon losses by at least 0.75 t 

C/ha per year. The yield using direct planting technology exceeds planting with till-

age by 0.15-0.2 t/ha, this proves that direct planting technology is a promising way to 

grow soybeans in the Amur Region not only from an economic but also from a cli-

matic point of view. 

Keywords: soybean, yield, carbon emissions. 
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DEVELOPMENT OF TECHNOLOGY FOR CONVEYOR CULTIVATION  
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D. Sarsekova, Kazakh National Agricultural Research University,  
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G. Kunypiyaeva, Kazakh National Agricultural Research University,  

Republic of Kazakhstan, Kunypiyaeva_gulya@mail.ru 

 

Abstract. Chard (Beta vulgaris var. cycla) is a cold- and drought-resistant 

plant. In order to expand the range of green vegetable products in the period 2020-

2022, research on chard was carried out in innovative closed greenhouses of the Ka-

zakh National Agricultural Research University in Almaty. To study the adaptive 

abilities of chard, the varieties Merkuriy, Buru, Rubin, Nevesta and Bychya Krov 

were sown, and the morphological, identification, biometric and biochemical charac-

teristics of the crop were evaluated. The studied chard varieties may be recommended 

for development in agricultural formation of all forms of ownership and management 

in various climatic zones of the Republic of Kazakhstan, with open and closed culti-

vation. 

Key words: variety, greenhouse, biochemical composition, yield, biological ac-

tivity.  
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ʋɼʂ 631.53.01:631.8(571.150) 

 

INFLUENCE OF NEUTRALIZED NITRIC ACID SOLUTION  

AFTER TREATMENT OF SILVER -GRASS (MISCANTHUS)  

ON GERMINATION OF PEAS SEEDS  

IN LABORATORY AND FIELD CONDITIONS  

 

ɽ.V. Kalyuta, Altai State Agricultural University, Russian Federation,  
kalyuta75@mail.ru;  

M.I. Maltsev, Altai State Agricultural University, Russian Federation,  

maltsevmi@mail.ru; 

E.A. Skiba, Institute for Problems of Chemical and Energetic Technologies, 

Siberian Branch of the Russian Academy of Sciences, Russian Federation,  

eas08988@mail.ru 

 

Abstract. The experimental data on the effect of a neutralized nitric acid solu-

tion after treating silver-grass (Miscanthus ) with varying degrees of dilution on the 

germination and yield of pea seeds are discussed. It is shown that this product en-

hances growth processes in laboratory and field conditions. The studied product had 

the maximum positive effect on the biometric indices (sprout and root length) of the 

seed material at a dilution rate of 1:100. 

Keywords: neutralized nitric acid solution, silver-grass (Miscanthus), growth 

promoters, peas, yields. 
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DESIGN OF A GEOMORPHOLOGICAL SCHEME  
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A.R. Khafizov, Bashkir State Agricultural University, Russian Federation,  
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A.F. Khazipova, Bashkir State Agricultural University, Russian Federation,  
aigul.hazipova@mail.ru 

 

Abstract. By using the example of the Karmasan River catchment in the Re-

public of Bashkortostan, the design of a geomorphological scheme of a landscape ca-

tena is discussed which is necessary for the complex arrangement of catchments 

caused by the development of the resource potential of the territory. The morphomet-

ric indices for the design of a geomorphological scheme are defined. The constructed 
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scheme will make it possible to calculate environmental reclamation standards while 

simultaneously irrigating uplands and draining lowlands of farmland. 

Keywords: complex arrangement of catchments; geomorphological scheme; 

river catchment; visual relief image; landscape catena; morphometric indices, land 

reclamation. 
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S.P. Goncharov, Altai State University, skailain93@mail.ru 

 

Abstract. The findings of agroecological typification of agricultural land-

scapes using the example of K(F)Kh solonetz ñMakarov S.A.ò in the Uglovskiy Dis-

trict of the Altai Region are discussed. Agroecological typification of agricultural 

landscapes was carried out according to the methodology of V.I. Kiryushin. The 

groups of lands were identified taking into account landscape components (spatial 

heterogeneity of soil cover structures, soil properties, heterogeneity of relief, diversity 

of soil-forming rocks, depth of groundwater, features of the lithological structure of 

the territory, and the degree of degradation processes. In each group, factors limiting 

crop yields were identified (managed, regulated, limitedly regulated, unregulated) in 

the study areas. The categories and subcategories of land types for the farm territory 

are identified which may serve as the basis for the rational organization of a territory 

with heterogeneous characteristics, the development of a set of measures aimed at 

preserving and reproducing soil fertility and eliminating factors limiting the produc-

tivity of crops.  

Keywords: agricultural landscape, soil structure, heterogeneity, relief, agroe-

cological typification, limiting factors, deflation, productivity, rational use of soils. 
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COMPARISON OF THE COMPONENT COMP OSITION  

OF TWO RUSSIAN VARIETIES OF SILVER -GRASS (MISCANTHUS) 
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Siberian Branch of the Russian Academy of Sciences, Russian Federation, 
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Siberian Branch of the Russian Academy of Sciences, Russian Federation,  
32nadina@mail.ru; 

L.A. Stupina, Altai State Agricultural University, Russian Federation, 

stupina-liliya@mail.ru 

 

Abstract. A promising source of cellulose is the perennial plant silver-grass 

(Miscanthus); it gives a high yield and has good adaptability to growing conditions. 

The component composition of silver-grass (Miscanthus sacchariflorus) of the varie-

ty Soranovskiy and Miscanthus giganteus of the variety KAMIS grown in the Altai 

Region was studied. The cellulose content in the samples ranged from 43.8% to 

48.9%; the biomass of Miscanthus sacchariflorus was characterized by higher cellu-

lose content. 

Keywords: silver-grass (Miscanthus), component composition, cellulose, lig-

nin, pentosans. 
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MAIN DIRECTIONS AND RESULTS OF BREEDING WORKS WITH  

OIL CROPS IN WEST SIBERIA  

 

G.N. Kuznetsova, Siberian Experimental Station, Branch of V.S. Pustovoit  

All-Russian Research Institute of Oil Crops, Omsk Region,  Russia Federation,  

kuznetsovagalina1964@mail.ru 

 

Abstract. The main directions and stages of the breeding work with oil crops 

(oil flax, spring rapeseed, spring turnip rape, and spring false flax, mustard, sunflow-

er) are described. The characteristics of new varieties of oil crops adapted to the con-

ditions of West Siberia by the example of the southern forest-steppe of the Omsk Re-

gion are presented. Due to the results of a competitive variety trial, there is a promis-

ing breeding material of rapeseed, flax, and false flax which is transferred into the 

State variety trial from 2023. 

Keywords: oilseed flax, cole crops, sunflower, plant breeding directions, va-

riety.  
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ROLE OF MYCORRHIZATION IN POTATO YIELD FORMATION  

 

V.S. Kursakova, Altai State Agricultural University, kursakova-v@mail.ru; 

N.V. Chernetsova, Altai State Agricultural University, nvchernetcova@mail.ru 

 

Abstract. The influence of mycorization on the formation of potato yield of 

Gala and Rozara varieties, on the structure and quality of tuber yield on chernozem 

soil in the suburbs of Barnaul was studied. The positive effect of the technique on the 

yield and quality of both potato varieties was found despite the severe drought of the 

growing season. The yield increased in Gala variety by 9.4-16.2%, in Rozara variety 

by 12.6-15.4%, while the control yield was 21.96-25.8 t/ha. At the same time, the 

yield of larger fractions of 50-80 g increased by 28.8-31.7 % in Gala variety. In the 

variety Rozara, on the contrary, there was increase of smaller fractions of potatoes, 

although their number and weight in the plant increased under the influence of my-

corrhization. Mycorrhization contributed increased content of starch and vitamin C.  

Keywords: mycorrhiza, inoculation, microbial preparations, potato, yield, 

product quality. 
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Abstract. The current global research trends related to the culture of spring 

barley are discussed. The most popular are studies of the influence of fertilizers and 

technology for growing crops under various natural and climatic conditions; there are 

numerous studies of the ecological response of barley to agro-ecological conditions; 

many works are devoted to varieties, hybrids, and lines. A few works are related to 

the study of grain quality, diseases and pests. 

Keywords: spring barley, crops, spring barley yield, scientific research on 

spring barley, promising crop. 
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USE OF BIOLOGICAL PRODUCTS OBTAINED FROM PROCESSED  

PLANT RAW MATERIALS AS GROWTH PROMOTERS  

OF SPRING WHEAT 

 

ʄ.I. Maltsev, Altai State Agricultural University, Russian Federation,  

maltsevmi@mail.ru; 

ɽ.V. Kalyuta, Altai State Agricultural University, Russian Federation,  
kalyuta75@mail.ru 

 

Abstract. The research findings on the influence of aqueous solutions of pro-

cessed products (carboxymethylation) of vegetable raw materials on the yield and 

quality of spring wheat grain are discussed. It was found that the developed products 

demonstrated growth-promoting ability. Tests of innovative products carried out un-

der production conditions showed the effectiveness of their use. The yield gains 

ranged from 6 to 14%. 

Keywords: vegetable raw materials, carboxymethylation, growth promoters 

sawdust, sunflower husk, buckwheat husk, oat flower films, spring wheat, yields. 
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of the Russian Academy of Sciences, Russian Federation, 9265260049@bk.ru 

 

Abstract. Recently increased severity and duration of drought lead to remark-

able reductions in crop yields. Silicon-based agrochemicals were shown to enhance 

plant drought resistance. In greenhouse test, the effect of Si fertilizers diatomite, zeo-

lite and activated zeolite on the growth and stress resistance of wheat was studied un-

der the lack of irrigation. Silicon fertilizers increased the root and aboveground bio-

mass, the concentrations of photosynthetic pigments and the activities of antioxidant 

enzymes - ascorbate peroxidase, glutathione reductase and guaiacol peroxidase as 

well as reduced the level of lipid peroxidation. The results evidence the tested Si fer-

tilizers promoted the adaptation and improvement of growth of wheat plants under 

water lack at a biochemical level. 

Keywords: antioxidants, drought, silicon, pigments, wheat. 
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SPRING WHEAT GRAIN QUALITY DEPENDING  

ON BIOLOGICAL PRODUCT APPLICATION  
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S.V. Zharkova, Altai State Agricultural University, Russian Federation, 

stalina_zharkova@mail.ru 

 

Abstract. The quality of spring wheat grain depends on many factors, in par-

ticular, on the elements used in agricultural technology of culture. In our studies, bio-

logical preparations were used as pre-sowing seed treatment. The research findings 

showed different responses of spring wheat to biological products in the formation of 

grain quality indices. Greater positive effect on grain quality was found in variant 2 

(XC 22, 0.5%). 

Keywords: spring wheat, grain quality, protein, vitreousness, gluten, grain-

unit, thousand-kernel weight. 
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V.N. Nikolaeva, Sarsen Amanzholov East Kazakhstan University,  

Republic of Kazakhstan, Altai State Agricultural University, Russian Federation,  

vn_nikolaeva@mail.ru; 

S.V. Zharkova, Altai State Agricultural University, Russian Federation,  

stalina_zharkova@mail.ru 

 

Abstract. The use of biotechnological methods in the management of potato 

seed production made it possible to obtain healthy planting material and increase the 

productivity of potato varieties. On the basis of the improved seed material obtained, 

high yields were formed by varieties of German selection - Red Lady (34.8 t/ha) and 

Jewel (31.0 t/ha); Dutch selection ï Colombo (34.5 t/ha); Darenka variety (26.5 t/ha) 

of Russian selection. 

Keywords: potatoes, seed production, biotechnology, yield, variety, test tubes, 

cuttings, meristem. 
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TESTING OF ORGANIC RESIDUE DESTRUCTOR  

IN MODERATE ARID STEPPE OF THE ALTAI REGION  
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V.S. Kursakova, Altai State Agricultural University, kursakova-v@mail.ru; 

A.B. Sovrikov, OOO ñMustang-Siberò, sovrikov79@mail.ru 

 

Abstract. Under production conditions in the field of the ñPrigorodnoyeò train-

ing and experimental farm, the effect of a destructor product containing live and 

spore forms of microorganisms on the microbiological composition of leached cher-

nozem and the productivity of pea variety Yamalskiy 305 was studied. A significant 

increase of the beneficial microflora that carries out the mineralization of organic 

matter was revealed after the use of live bacteria in the product. The yield of the next 

crop in crop rotation increases by 37.9-61.2% 

Keywords: straw; destructor; microorganisms; spring wheat; peas; productivi-

ty. 
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Yu.V. Cheprunova, Altai State Pedagogical University, zubkova.ula@mail.ru 

 

Abstract. The use of organic wastes with a high content of nitrogen, phospho-

rus, potassium and organic matter will increase crop yields on unproductive and de-

graded  soils. The highest yields of oil radish herbage was obtained on variants with 

the introduction of manure of 10 t/ha and sewage sludge with a rate of 45 t/ha, re-

spectively, 84.2 and 79.6 t/ha. The content of all heavy metals and arsenic in oil 

radish herbage from all variants of the experiment does not exceed the maximum 

allowable concentration. 

Keywords: degraded lands, yields, oil radish, sewage sludge, poultry manure.  
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CHANGES OF PHYSICO-CHEMICAL PROPERTIES  

OF LEACHED CHERNOZEM OF THE ALTAI REGIONôS OB RIVER AREA  
UNDER LONG AGROT ECHNOLOGICAL EXPOSURE  

 
V.I. Usenko, Federal Altai Scientific Center of Agro-Biotechnologies,  
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Abstract. The results of a permanent field experiment on leached chernozem 
to study the effect of long exposure to nitrogen-phosphorus fertilizers, basic tillage 
techniques (deep, shallow chizel, zero) and cultivated crops on the reaction of the 
medium, the amount of absorbed cations, soil saturation with bases are discussed. 

Keywords: acidity, amount of absorbed cations, saturation with bases, fertiliz-
ers, tillage, forecrops. 
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COMMON BEANS UNDER THE CONDITIONS OF THE ALTAI REGION  

 
A.S. Filippova, Altai State Agricultural University, Russian Federation,  

asya.sergeeva@mail.ru; 
S.V. Zharkova, Altai State Agricultural University, Russian Federation,  

stalina_zharkova@mail.ru 
 

Abstract. This paper discusses the research findings on the effect of pre-
sowing treatment of common bean seeds with biological products on the sowing 
qualities of seeds and the growing season of common bean varieties Fizkulturnitsa, 
Omichka, and Sirenevaya in the Altai Region. The influence of pre-sowing treatment 
of common bean seeds on sowing qualities depending on the variety was found, and 
shortening of the growing season of plant development by 3-6 days was revealed. 

Keywords: common beans, biological products, pre-sowing treatment, germi-
nation, Polydon Bio Profi, Polydon Amino Mix, Alfastim. 
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ʋɼʂ 631.53.02 

 

INFLUENCE OF CULTIVATION CONDITIONS  

ON SUNFLOWER YIELD AND ITS VARIABILITY  

 

P.V. Khvorov, Altai State Agricultural University, Russian Federation, 

 pavel_hvorov@mail.ru 

S.V. Zharkova, Altai State Agricultural University, Russian Federation,  

stalina_zharkova@mail.ru 

 

Abstract. Increasing the production of sunflower oil seeds is an important di-

rection in the agricultural production of our country. The efficiency of production 

largely depends on the variety used in production. The results of our study of sun-

flower varieties and hybrids under the conditions of the steppe zone showed that in 

this zone, the Jin M variety and the LG 5377 hybrid maximized their biological po-

tentials in yield formation. 

Keywords: sunflower, yield, variability, factor, conditions, stability, 
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EFFECT OF THE APPLICATION OF NEW ORGANOMINERAL  

COMPLEX HUMITON ON POTATO YIELDS IN THE MODERATELY ARID   

AND FOREST-OUTLIER STEPPE OF THE ALTAI REGION  

 

O.V. Cherepanova, Altai State Agricultural University, Russian Federation,  

cherepanova_olga22@mail.ru; 

S.P. Arysheva, National Research Center ñKurchatov Instituteò ï  

All-Russian Research Institute of Radiology and Agroecology, Obninsk,  

Russian Federation, arysheva_sv@mail.ru; 

D.G. Sviridenko, National Research Center ñKurchatov Instituteò ï  

All-Russian Research Institute of Radiology and Agroecology, Obninsk,  

Russian Federation, sedelnikov167@gmail.com; 

K.V. Petrov, National Research Center ñKurchatov Instituteò ï  

All-Russian Research Institute of Radiology and Agroecology, Obninsk,  

Russian Federation, kpetroff2015@yandex.ru; 

N.G. Ivankin, National Research Center ñKurchatov Instituteò ï  

All-Russian Research Institute of Radiology and Agroecology, Obninsk,  

Russian Federation, nikgen74@yandex.ru 
 

Abstract. According to the results of a field experiment on medium loamy 

leached chernozem, it was shown that the use of organo-mineral complex based on 

Gumiton peat on potato plants of the Gala variety with the introduction of agromelio-

rant (zeolite) and mineral fertilizer (ammophos), both separately and jointly, in-
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mailto:stalina_zharkova@mail.ru
mailto:cherepanova_olga22@mail.ru
mailto:sedelnikov167@gmail.com


ABSTRACT 

 285 

creased the total weight of tubers; weight, quantity and yield of commercial tubers 

compared with experiment variants without using Gumiton. 

Keywords: Gumiton, ammophos, zeolite, leached chernozem, potato, yields. 
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EFFECT OF BIOMINERAL FERTILIZER ON SOYBEAN YIELDS  

 

N.I. Shevchuk, Altai State Agricultural University, Russian Federation,  

natalia.schevchuck@yandex.ru 

 

Abstract. The research findings on evaluation of the impact of Neomix bio-

mineral fertilizer on the growth, development and yield of soybeans in the moderately 

arid forest-outlier steppe of the Altai Region are discussed. Pre-sowing seed treat-

ment contributed to the mobilization of soybean resources which was reflected in an 

increase of the number of germinating and survived plants, morphological indices 

and yield which increased by 0.10-0.35 t/ha. 

Keywords: soybean, biomineral fertilizer, field germination, survival, plant 

height, yields. 
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RAPE SEEDING RATES AND HYBRIDS AS A FACTOR  

OF OPTIMAL YIELDS  

 

N.I. Shevchuk, Altai State Agricultural University, Russian Federation,  

natalia.schevchuck@yandex.ru 

 

Abstract. The conducted studies have shown that for the conditions of the foot-

hills of the Altai Region, the rate of 0.5 million seeds/ha is the most optimal for 

growing rape hybrids. The maximum yield and profitability level was formed by the 

hybrid Zebra CL F1. 

Keywords: rape, hybrids, seeding rate, field germination, survival, yield formu-

la elements, yields, economic efficiency. 
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ʋɼʂ 631.9:633.829 
 

INFLUENCE OF ADAPTABILITY AND HOMEOSTATICITY  

ON THE SELECTION OF PROMISING VETCH ACCESSIONS  

IN A BREEDING NURSERY UNDER THE CONDITIONS  

OF THE REPUBLIC OF BASHKORTOSTAN  

 

R.M. Yakhutova, Experimental Station "Ufimskaya" of Ufa FRC RAS, Bashkir SAU,  

rmyakhutova@mail.ru; 

R.S. Kiraev, Experimental Station "Ufimskaya" of Ufa FRC RAS,  

rustamkiraev@mail.ru; 

R.F. Khasanova, Experimental Station "Ufimskaya" of Ufa FRC RAS,  

rezeda78@mail.ru 

 

Abstract. The experimental data on the study of adaptability and homeostatici-

ty of vetch accessions in the Republic of Bashkortostan are discussed. A correlation 

analysis of intensity and breeding value was carried out. The use of different variants 

for seeding rates of common vetch allows already in the breeding nursery of the first 

year to select and identify accessions based on evaluation of seed yields. 

Keywords: common vetch, intensity, adaptability, homeostaticity, breeding 

value, accession. 

 

 

 

 

APPLICATION OF UNMANNED AERIAL SYSTEMS  
IN AGRICULTURE AND FORESTRY 
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APPLICATION OF DATA OF UNMANNED AERIAL VEHICLES  

AND NEURAL NETWORKS FOR CROPLAND MAPPING  
 

A.I. Pavlova, Novosibirsk State University of Economics and Management,  

annstab@mail.ru 
 

Abstract. This paper discusses the topical task of semantic segmentation of ar-

able lands using remotely sensed data. High spatial resolution images (5 cm/pixel) 

from an unmanned aerial vehicle are used as a training dataset. The novelty of the 

work consists in the application of convolutional neural networks to solve the prob-

lem of automatic mapping of images from an unmanned aerial vehicle using comput-

er vision methods. U-net architecture is used in this work for recognizing arable land. 

Keywords: agricultural lands, unmanned aerial vehicle, artificial neural net-

works, mapping, arable land. 
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DEVELOPMENT AND IMPLEMENTATION  
OF INNOVATIVE TECHNOLOGIES IN FORESTRY 

 

 

ʋɼʂ 630.2:004.45 

 

BIOLOGICAL BASIS OF KULLAN REINTRODUCTIONS  

IN THE ILE -BALKHASH STATE NATURE RESERVE  

 

A. Abdibekov, Kazakh National Agricultural Research University,  

Republic of Kazakhstan, abdibekov.alibek@mail.ru; 

K. Abaeva, Kazakh National Agricultural Research University,  

Republic of Kazakhstan, abaeva1961@mail.ru; 

G. Myrzabaeva, Kazakh National Agricultural Research University,  

Republic of Kazakhstan, myrzabaeba60@mail.ru; 

F. Toktassynova, Kazakh National Agricultural Research University,  

Republic of Kazakhstan, rusenados@mail.ru 

 

Abstract. Lake Balkhash is one of the largest inland reservoirs in the world. 

Area 19300 km3 length - 605 km, width varies from 4 to 74 km. The total volume of 

surface waters formed in the basin is 28.85 km
3
/g, of which 22.87 km3/g is formed in 

the river basin 5.36 km
3
/g in the basin of the eastern tributaries, Karatal, Aksu, Lepsy 

0.57 km3/ g in the Ayaguz River basin and 0.08 km
3
/g in the river basins of the 

Northern Balkhash region. Of the total river flow of the Lake Balkhash basin, 17.4 

km
3
/year is formed in the territory of the People's Republic of China, in the upper 

reaches of the river. The hydrographic network of the territory belongs to the modern 

river delta. Fan-shaped delta channels form a complex territory. The previously single 

channel of the river has now been divided into three main branches, the eastern 

Zhidelinsky, the central Ilisky, and the western Toparsky, each of which branches in-

to a number of smaller channels and many shallow lakes. The river delta is in con-

stant motion. Reformation of the hydrographic network, a general shift, is a natural 

phenomenon both under the natural regime and under flow regulation. Based on the 

characteristics of the development of channel processes and the dynamics of runoff 

redistribution, it is customary to divide it into an upper and lower delta.  The top of 

the delta is the area of the 6th fish point, opposite which is the source of the Topar 

channel. The upper delta is a hydrographic network, the sources of which are located 

from the top of the delta to the Kugaly-Ģideli fork. The upper delta system includes a 

duct. The hydrographic network of this part of the delta is simple and low-power; the 

total flow is no more than 20%. Almost all of it is located to the left of the main 

channel. Of the existing right-bank channels, only the Zagotskotskaya channel has 

survived, its insignificant flow reaches the Tersekpai channel (1-3m
3
/s). The upper 

left channel Topar1 (Suminka) feeds the extensive Topar system with water flow 

from 8 to 40 m
3
/s. The only watercourse reaching Lake Balkhash is a channel (10-50 

m
3
/s). The general characteristics of this part of the delta are the camouflage of wa-

tercourses and the immutability of channel forms. Below the source of the channel or 
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branch is called the Ģideli channel, the source of the lower delta, where 80% of the 

flow flows. Elements of the hydrographic network of the lower delta interact with 

each other and flow into Lake Balkhash. The lower delta, unlike the upper delta, is 

dynamic and unstable. This especially applies to its left wing, the Kugala channels. 
Along the entire length of the channels there are many branches, entrances to lakes, 

and returns to channels. All channels often do not have a continuous continuous 

channel; their water ends up in open lakes overgrown with reeds, from which they are 

carried out by other channels. The Naryn Channel is a relict channel of Bakanasov, 

fed from the Novaya Arystan channel system and flows into Lake Balkhash through 

several branches of the Krypsaldy channels. The Karatal, Aksu and Lepsy rivers orig-

inate from the glaciers of the Dzhungar Alatau and flow into Lake Balkhash. The 

food is snow-glacial, with spring floods. The average annual flow rate is at the river. 

Karatal near the village. Naiman-suek 63.8 m3/s, near Antonovka 25.7 m
3
/s. The 

chemistry of the water is calcium bicarbonate with a mineralization of 0.05-0.25 g/L. 

In recent years, pollution levels of pesticides, heavy metals, and petroleum products 

have increased significantly. The zone of formation of underground runoff is the 

Dzungarian Alatau. The waters of the middle and upper Quaternary sediments are as-

sociated with fine- and fine-grained sands and lie at depths from 3-5 to 22-50 m. The 

waters of the middle Quaternary alluvial sediments are noted at depths from 2-10 to 

30-45 m. The waters of the Upper Quaternary modern alluvial deposits are noted at a 

depth of 0.5 to 5 m and are also associated with mixed- and fine-grained sands. 

Keywords: long, unstable, little snow, weather, temperature, air, humidity, pe-

riod, spring. 
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GROWTH OF FOREST CROPS OF SCOTS PINE  

IN DIFFERENT FOREST GROWING CONDITIONS  
 

N.N. Besschetnova, Nizhny Novgorod State Agrotechnological University,  

Russian Federation, besschetnova1966@mail.ru; 

V.P. Besschetnov, Nizhny Novgorod State Agrotechnological University,  

Russian Federation, lesfak@bk.ru; 

N.A. Kavaeva, Nizhny Novgorod State Agrotechnological University,  

Russian Federation, violin12666@gmail.com 
 

Abstract. The taxation indices of forest crops of Scots pine in different forest 

growing conditions of the Balakhninskiy Forestry of the Nizhny Novgorod Region 

were studied. The values of the height and diameter of the trunk of forest crops were 

determined, and estimates of the variability of the studied features were given. The 

differentiating influence of growing conditions on the growth and development of test 

subjects was revealed. The expediency of widespread use of pine in artificial refor-

estation in the region is proved. 

Keywords: Scots pine, silviculture, forest type, forest growing conditions, 

growth, development. 
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DYNAMICS OF SPECIES COMPOSITION, CONDITION  

AND PRODUCTIVITY OF LARCH PLANTATIONS  

IN THE IZMAILOVO NATURAL HISTORY PARK  

 

S.I. Vasilieva, Bauman Moscow State Technical University (Mytishchi Branch),  

Russian Federation, sivasiltva2002@yandex.ru; 

M.S. Laryushkina, Bauman Moscow State Technical University (Mytishchi Branch),  

Russian Federation, marialar811@gmail.com; 

P.G. Melnik, Bauman Moscow State Technical University (Mytishchi Branch),  

Institute of Fʦrʝst Science RAS, Russian Federation, melnik_petr@bk.ru 

 

Abstract. The results of 20-year forestry monitoring of experimental objects in 

123-158-year-old larch crops in the Izmailovo Nature and Historical Park are dis-

cussed. Despite the fact that the average category of sanitary condition ranges from 

1.7 to 1.9 points, larch is characterized by good growth and productivity. Mixing 

larch with broad-leaved species when creating forest crops is not promising, oak falls 

completely, and elm partially from the composition of plantings. 

Keywords: monitoring of green space, larch, stand growth, stand sanitary con-

dition, stand productivity. 
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CROWN INDICES OF SIBERIAN PINE OF ALTAI, LENINOGORSK  

AND YART SEVO ORIGINS 

 

M.V. Grishlova, Reshetnev Siberian State University of Science and Technology,  

Russian Federation, Grishlova@mail.ru; 

N.P. Bratilova, Reshetnev Siberian State University of Science and Technology,  

Russian Federation, nbratilova@yandex.ru 

 

Abstract. Comparative analysis of the crown development of Siberian pine 

trees aged 56 years of different geographical origins is discussed. It is found that un-

der the conditions of the suburban zone of Krasnoyarsk, trees of Altai origin are char-

acterized by the largest diameter and length of the crown, the number of branches in 

the whorls, the length of the needles and the volume of the crown. Siberian pine of 

Yartsevo origin has the highest indices in terms of the diameter and length of the lat-

eral branch, the average annual growth of the lateral branch over a 10-year period, the 

angle of attachment of the branch to the trunk and the life expectancy of the needles. 

Keywords: Siberian pine (Pinus sibirica), crown, life expectancy of needles, 

plantation, geographical origin. 
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EFFECT OF BIOLOGICAL PRODUCTS ON GROWTH -PROMOTING  

PROPERTIES OF CREEPING JUNIPER SEEDLINGS 

 

A.I. Degtyarev, Omsk State Agricultural University, Russian Federation, 
ai.degtyarjov@omgau.org;

 

G.V. Barayshchuk, Omsk State Agricultural University, Russian Federation, 
gv.barayschuk@omgau.org 

 

Abstract. Ornamental shrubs play an important role in creating a park envi-

ronment and are an integral part of urban landscaping. This paper discusses the re-

sults of studying the effect of biological products on the growth indices of three-year-

old seedlings of creeping juniper. It is shown that the use of microbiological prepara-

tions with fungicidal and growth-promoting action is effective. During three years of 

observations of the increase in the diameter of the root neck and height, it was found 

that the most effective was the product Elena. 

Keywords: creeping juniper (Juniperus sabina L.), biological products, seed-

lings, cultivation, biometric indices. 
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S.A. Dubinina, Bashkir State Agricultural University, Ufa, 

 svetlana.dubinina.2020@mail.ru; 
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A.R. Shamsutdinova, Bashkir State Agricultural University,  

shamsutdinova.alya2015@yandex.ru 

 

Abstract. Collection, management and disposal of municipal solid wastes 

(MSW) are significant tasks for society, since their disproportionate accumulation 

may have serious negative consequences for the environment and human health. The 

methods of processing MSW with the help of which it is possible to achieve minimal 

impact on the environment and ensure maximum recycling and disposal of waste are 

discussed. Such methods include separate collection, recycling, energy use and land-

filling. In general, separate collection and disposal of municipal solid waste are im-

portant measures to protect the environment and ensure sustainable development. 

This allows reducing negative impacts on the environment, and save resources and 

improve the quality of life of the population. Therefore, the implementation and sup-

port of this practice should be considered a priority at all levels. 

Keywords: separate collection, municipal solid wastes (MSW), recycling, 

waste, containers, landfill, secondary raw materials, waste transfer station. 
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ʋɼʂ 581.192 
 

CONTENT OF ELEMENTS OF THE FIRST HAZARD CLASS  

IN SOILS AND WOOD IN THE CATCHMENT AREA  

OF THE BOLSHAYA BALYKLY RIVER  
 

R.R. Zubairov, Bashkir State Agricultural University, Russian Federation,  

rrzubairov@gmail.com; 

R.F. Mustafin, Bashkir State Agricultural University, Russian Federation,  
mustafin-1976@mail.ru; 

G.E. Odintsov, Bashkir State Agricultural University, Russian Federation,  

odintsov94@inbox.ru 
 

Abstract. The studied data on the features of accumulation of heavy metals of 

the first hazard class in the wood of the main types of tree plantations in the catchment 

area of the Bolshaya Balykly River are discussed. Concentrations of heavy metals of 

the first hazard class were found in samples of Betula pendula Roth, aspen Populus 

tremula L., common pine Pinus sylvestris L., small-leaved linden Tilia cordata Mill 

and in soils under the canopy of the studied tree plantations. The evaluation of the level 

of soil contamination with elements of the first hazard class was carried out.  

Keywords: wood, metals, spectrometer, trace elements, relief, trees, species. 
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GROWTH AND PRODUCTIVITY OF THE YENISEI ECOTYPE  

OF SIBERIAN LARCH IN PURE AND MIXED WITH SPRUCE  

AND PINE PLANTATIONS IN THE MOSKVORETSKO -OKA PLAIN  

 

P.G. Melnik, Bauman Moscow State Technical University (Mytishchi Branch),  

Institute of Fʦrʝst Science RAS, Russian Federation, melnik_petr@bk.ru; 

D.A. Tagiltsev, Bauman Moscow State Technical University (Mytishchi Branch),  

Russian Federation, tagilcevdenis2517@gmail.com; 

D.D. Mamochkina, Bauman Moscow State Technical University (Mytishchi Branch),  

Russian Federation, mamochkina78@gmail.com 

 

Abstract. In the geographical cultures of the Bronnitskiy Forestry of the Mos-

cow Region, the Yenisei ecotype of Siberian larch at the age of 65 is characterized by 

high productivity, average and current growth which makes this provenance promis-

ing for targeted forest cultivation in the conditions of the Moscow Region. The type 

of larch-spruce forest crops contributes to the formation of high-performance plant-

ings. Mixing larch with pine is impractical due to the high light-loving nature of these 

breeds. 

Keywords: geographical cultures, ecotype, growth, forestry effect, Siberian 

larch, Scots pine, European spruce, Moscow Region. 
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IMPACT OF ANTHROPOGENIC IMPACT ON THE SUBURBAN FORESTS  

OF THE CITY OF BARNAUL  

 

E.I. Orlova, Altai State Agricultural University, Russia, lizonkao02@mail.ru;
 

M.A. Savin, Altai State Agricultural University, Russia, savin@mail.ru
 

 

Abstract: The indices of productivity and sanitary condition of pine plantations 

in the suburbs of the City of Barnaul are discussed. The stock of wood was 236-344 

m
3
/ha. The class of biological resistance, the degree of disturbance of the plantation 

and the weighted average category of sanitary condition are determined for each 

plantation. There are no signs of severe weakening in the plantations, and the stands 

are mainly classified as healthy. The weighted average category of the condition of 

the plantings is 1.2-2.1. The decay noted in the plantings is natural, no pathological 

decay of trees was found. 

Keywords: productivity, sanitary condition, biological stability, aerotechnogen-

ic pollution, Scots pine, ribbon forests, Altai Region. 
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FORMATION OF ARTIFICIAL PINE STANDS  

IN THE SREDNE-OBSKOY PINE FOREST 

 

P.A. Savina, Altai State Agricultural University, savinapolina2001@mail.ru; 

A.A. Malenko Altai State Agricultural University, malenko51@mail.ru 

 

Abstract. An analysis of the growth and development of forest crops of Scots 

pine in the Sredne-Obskoy pine forest of the Altai Region was made. Taxation indi-

ces show that under these conditions a highly productive plantation was formed be-

longing to quality class Ia and having stem wood reserves of about 862 m
3
/ha. The 

assortment structure of plantings shows that favorable growth conditions contributed 

to the formation of business trunks - 82.5% and wood trunks - 17.5%. The structure 

of the same tree stand in terms of wood reserves shows that a larger amount of wood 

reserves falls on trees with trunk diameters from 24 to 28 cm, occupying 30% of the 

total wood stock 

Keywords: Scots pine; height class; diameter; height assortment structure; Al-

tai Region. 
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INFLUENCE OF WEATHER FACTO RS ON THE FIRE SITUATION  

IN THE FOREST FUND OF THE SVERDLOVSK REGION IN 2023  

 

I.M. Sekerin, Ural State Forestry University, Russian Federation,  

sekerinim@m.usfeu.ru 

 

Abstract. The reasons for the high fire-danger scale of the forests of the Sverd-

lovsk Region in 2023 are analyzed. It was found that the high rates of actual fire-

danger scale are due to a combination of factors which include a lack of precipitation 

in recent years, high air temperatures, strong winds and increased thunderstorm activ-

ity. Proposals are given to minimize the negative consequences of forest fires. 

Keywords: Sverdlovsk Region, fire-danger scale, forest fire, weather condi-

tions. 
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EFFECT OF AEROTECHNOGENIC POLLUTION  

ON THE CONDITION AND PRODUCTIVITY OF PINE PLANTATIONS  

OF THE BARNAUL FORESTRY  

 

K.F. Tsaan, Altai State Agricultural University, k.caan@mail.ru;
 

M.A. Savin, Altai State Agricultural University, savin@mail.ru
 

 

Abstract. The indices of productivity and sanitary condition of pine plantations 

in the suburbs of Barnaul are discussed. The stock of wood was 232-410 m
3
/ha. The 

class of biological stability, the degree of disturbance of the plantation and the 

weighted average category of sanitary condition are determined for each plantation. 

There are no signs of severe weakening in the plantings, and the stands mostly belong 

to the healthy category. The weighted average category of the condition of the plant-

ings is 1.7-2.3. The decay noted in the plantings is natural, no pathological decay of 

trees was found. 

Keywords: productivity, sanitary condition, biological stability, aerotechnogen-

ic pollution, scots pine, ribbon forest; Altai Region. 
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POPLAR PROPAGATION TO ESTABLISH FAST -GROWING TREE  

PLANTATIONS AS PART OF ADAPTATION TO CLIMATE CHANGE  

 

A.R. Shamsutdinova, Bashkir State Agricultural University, Russian Federation,  
shamsutdinova.alya2015@yandex.ru; 

R.R. Sultanova, Bashkir State Agricultural University, Russian Federation, 

vestnik-bsau@mail.ru; 

R.F. Mustafin, Bashkir State Agricultural University, Russian Federation, 

mustafin-1976@mail.ru; 

R.R. Bayturina, Bashkir State Agricultural University, Russian Federation 

aspirant_bsau@mail.ru 

 

Abstract. Poplar propagation to establish fast-growing tree plantations that 

would address the issue of climate change mitigation is studied. The research goal is 

to promote sustainable forestry practices that may effectively respond to the chal-

lenges of climate change. The objective is to experimentally study the growth and 

development of poplar trees by cuttings in different soil conditions (sand, vermicu-

lite) to determine the optimum performance for successful rooting and establishment 

of fast growing tree plantations. On the basis of the conducted research, the prospect 

of propagation by cuttings of Populus nigra L. Ĭ Populus nigra f. Italica Duroi, Pop-

ulus simonii f. fastigiata Schneid. and Populus koreana Rehder species for creation of 

fast-growing plantations was revealed. 

Keywords: Populus nigra L. Ĭ Populus nigra f. Italica Duroi, Populus simonii 

f. fastigiata SchneidĚPopulus koreana Rehder, fast-growing plantations, climate 

change. 
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ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 
 

 

 

ʅʘʫʯʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʠʟʜʘʥʠʝ 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɺʅɽɼʈɽʅʀʗ  

ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ɸʇʂ 
 

III  ɺʩʝʨʦʩʩʠʡʩʢʘʷ (ʥʘʮʠʦʥʘʣʴʥʘʷ)  

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, 

ʧʨʠʫʨʦʯʝʥʥʘʷ ʢ 80-ʣʝʪʠʶ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ɸʣʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

22 ʥʦʷʙʨʷ 2023 ʛ. 

 
ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ  

 

 

 

 

 

 

ʇʫʙʣʠʢʫʝʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ 

 

 

ɺʝʨʩʪʢʘ: ɻʘʨʰʠʥʘ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ 

 

 

ɼʘʪʘ ʧʦʜʧʠʩʘʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ: 27.12.2022 ʛ. 

 

ʆʙʲʝʤ ʠʟʜʘʥʠʷ: 8 ʄʙ 

 

ʂʦʤʧʣʝʢʪʘʮʠʷ ʠʟʜʘʥʠʷ: 1 CD-R  

 

 

 

 

 

ʊʠʨʘʞ 25 ʜʠʩʢʦʚ 

 

 

ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

656049, ɹʘʨʥʘʫʣ, ʧʨ. ʂʨʘʩʥʦʘʨʤʝʡʩʢʠʡ, 98 


