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ʅʘʫʯʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚ ɸʇʂ, ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʩʬʝʨʝ 
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ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 16 ʥʦʷʙʨʷ 2023 ʛʦʜʘ. ï 

ʈʷʟʘʥʴ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʈʷʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, 2023. ï 187 ʩ. 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
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ɺ ʩʙʦʨʥʠʢ ʚʦʰʣʠ ʤʘʪʝʨʠʘʣʳ ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 
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ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ: ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷè. 

 

ʈʝʮʝʥʟʠʨʫʝʤʦʝ ʥʘʫʯʥʦʝ ʠʟʜʘʥʠʝ. 

 

 

É ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʇ. ɸ. ʂʦʩʪʳʯʝʚʘè 
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ʋɼʂ 581.93 

ɸʥʜʨʝʝʚ ɹ.ɻ., ʘʩʧʠʨʘʥʪ, 

ʌʀʎ ʋʋʍ ʉʆ ʈɸʅ 

ʛ. ʂʝʤʝʨʦʚʦ, ʈʌ 

 

ɼʈɽɺɽʉʅʓɽ ʈɸʉʊɽʅʀʗ ɻʆʈʆɼɸ ʂɽʄɽʈʆɺʆ 

 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚʦ ʬʣʦʨʘʭ ʠʛʨʘʶʪ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʟʘʯʘʩʪʫʶ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʵʜʠʬʠʢʘʪʦʨʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʆʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʨʝʚʝʩʥʘʷ ʬʨʘʢʮʠʷ ʚʦ ʬʣʦʨʘʭ ʛʦʨʦʜʦʚ, ʪʘʢ ʢʘʢ ʜʝʨʝʚʴʷ ʠ 

ʢʫʩʪʘʨʥʠʢʠ ʠʟʤʝʥʷʶʪ ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ, ʧʦʛʣʦʱʘʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ 

ʚʳʜʝʣʷʷ ʢʠʩʣʦʨʦʜ, ʫʚʝʣʠʯʠʚʘʶʪ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʥʠʞʘʶʪ ʰʫʤʦʚʫʶ 

ʥʘʛʨʫʟʢʫ, ʩʦʟʜʘʚʘʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʝ, ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʚʝʪʨʦʚʫʶ ʵʨʦʟʠʶ ʧʦʯʚ ʠ ʚʳʧʦʣʥʷʶʪ ʵʩʪʝʪʠʯʝʩʢʫʶ 

ʬʫʥʢʮʠʶ. ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʬʘʢʪʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʘʭ, ʢʘʢʠʤ ʠ ʷʚʣʷʝʪʩʷ ʛʦʨʦʜ ʂʝʤʝʨʦʚʦ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʢ 

ʬʠʟʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ɻʦʨʦʜ ʂʝʤʝʨʦʚʦ ï ʨʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʣʦʱʘʜʴʶ 

294,8 ʢʤ
2
 ʠ ʥʘʩʝʣʝʥʠʝʤ 548,2 ʪʳʩ. ʯʝʣʦʚʝʢ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʧʦʣʫʯʠʣ 

ʩʪʘʪʫʩ ʛʦʨʦʜʘ ʚ 1918 ʛʦʜʫ ʧʫʪʸʤ ʩʣʠʷʥʠʷ ʜʝʨʝʚʝʥʴ ʄʦʟʞʫʭʠʥʘ, ʂʝʤʝʨʦʚʘ, 

ʑʝʛʣʦʚʘ ʠ ʇʣʝʰʢʦʚʘ, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʝʛʦ ʯʘʩʪʝʡ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʧʣʘʥʘʤ 

ʛʦʨʦʜʘ-ʩʘʜʘ, ʩʦʮʛʦʨʦʜʘ ʠ ʛʦʨʦʜʘ-ʘʥʩʘʤʙʣʷ, ʯʪʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʟʘʩʪʨʦʡʢʠ ʠ ʦʟʝʣʝʥʝʥʠʷ ʝʛʦ ʨʘʡʦʥʦʚ [1]. 

ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʠʨʘʣʠʩʴ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ 2021ï2023 ʛʛ. 

ʤʝʪʦʜʦʤ ʤʦʜʝʣʴʥʳʭ ʚʳʜʝʣʦʚ [2]. ɼʣʷ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ ʚʳʜʝʣʝʥʦ 14 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ, ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʚʳʙʨʘʥʦ ʦʪ 5 ʜʦ 9 ʧʣʦʱʘʜʦʢ 250 ʤ
2
, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʣʝʚʦʛʦ ʩʝʟʦʥʘ ʩʦʩʪʘʚʣʷʣʩʷ ʧʦʣʥʳʡ ʩʧʠʩʦʢ 

ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ [3]. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʤʘʪʝʨʠʘʣʘʤ ʘʚʪʦʨʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʛʝʨʙʘʨʠʝʚ ʂʫʟʙʘʩʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ (KUZ) ʠ 

ʂʝʤʝʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (KEM). 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʀ.ɻ. ʉʝʨʝʙʨʷʢʦʚʘ [4] ʚ ʦʪʜʝʣʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ 

ʚʳʜʝʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ ʠ ʢʫʩʪʘʨʥʠʯʢʠ, ʜʣʷ ʛʦʨʦʜʘ 

ʂʝʤʝʨʦʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʩʣʝʜʥʝʛʦ ʪʠʧʘ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. ɺ ʛʦʨʦʜʝ 

ʦʙʥʘʨʫʞʝʥʳ ʧʨʷʤʦʩʪʦʷʯʠʝ ʢʨʦʥʦʦʙʨʘʟʫʶʱʠʝ ʩ ʧʦʣʥʦʩʪʴʶ ʦʜʨʝʚʝʩʥʝʚʰʠʤʠ 

ʫʜʣʠʥʸʥʥʳʤʠ ʧʦʙʝʛʘʤʠ ʜʝʨʝʚʴʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʜʚʫʭ ʩʝʢʮʠʡ: ʣʝʩʥʦʛʦ ʪʠʧʘ (ʧʨʠʤʝʨ: Quercus robur L., Tilia cordata Mill.) ʠ 

ʢʫʩʪʦʚʠʜʥʳʝ ʩʫʙʘʨʢʪʠʯʝʩʢʦʛʦ (Sorbus sibirica Hedl., Acer negundo L.). 

ʂʫʩʪʘʨʥʠʢʠ ʚ ʛʦʨʦʜʝ ʂʝʤʝʨʦʚʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʜʨʝʚʝʩʥʝʚʰʠʤʠ 

ʫʜʣʠʥʸʥʥʳʤʠ ʧʦʙʝʛʘʤʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʘʤ ʘʵʨʦʢʩʠʣʴʥʳʭ (Salix caprea L., 

Caragana arborescens Lam.) ʠ ʛʝʦʢʩʠʣʴʥʳʭ (Berberis vulgaris L., Rosa majalis 

Herrm.). ɺʩʝʛʦ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ ʦʪʤʝʯʝʥʦ 40 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ 

47 ʚʠʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚ. 

ɺ ʛʦʨʦʜʝ ʂʝʤʝʨʦʚʦ ʦʪʤʝʯʝʥʦ 822 ʚʠʜʘ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠʟ 

407 ʨʦʜʦʚ ʠ 101 ʩʝʤʝʡʩʪʚʘ, ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 87 ʚʠʜʘʤʠ ʠʟ 36 
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ʨʦʜʦʚ ʠ 17 ʩʝʤʝʡʩʪʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 10,58% ʚʠʜʦʚʦʛʦ ʠ 8,85% ʨʦʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥʳ ʚʦ ʚʩʝʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥʘʭ ʛʦʨʦʜʘ. ɹʦʣʴʰʝ 10% ʦʪ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʚ ʟʦʥʘʭ ʞʠʣʦʡ ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ, 

ʦʜʥʦʵʪʘʞʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʙʫʣʴʚʘʨʦʚ, 

ʢʣʘʜʙʠʱ, ʣʝʩʦʚ ʠ ʟʘʣʠʚʥʳʭ ʣʫʛʦʚ ʠ ʚʜʦʣʴ ʚʦʜʦʸʤʦʚ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ, ʚʜʦʣʴ ʪʨʘʩʩ ʠ 

ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ, ʥʘ ʧʫʩʪʳʨʷʭ ʠ ʩʚʘʣʢʘʭ, ʢʘʤʝʥʠʩʪʳʭ ʦʙʥʘʞʝʥʠʷ ʠ ʩʪʝʧʷʭ ʠ ʚ 

ʩʫʭʦʜʦʣʴʥʳʭ ʣʫʛʘʭ. 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ ʛʦʨʦʜʘ 

ʂʝʤʝʨʦʚʦ ʦʪʣʠʯʘʶʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʚʣʘʞʥʝʥʠʶ 

ʜʝʨʝʚʴʷ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʠ ʢʫʩʪʘʨʥʠʢʦʚ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ, ʚʳʜʝʨʞʠʚʘʶʱʠʝ ʩʨʝʜʥʝʩʪʝʧʥʦʡ ʨʝʞʠʤ. ʇʦ ʰʢʘʣʝ ʃ.ɻ. 

ʈʘʤʝʥʩʢʦʛʦ [5], ʜʣʷ ʜʝʨʝʚʴʝʚ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʚʣʘʞʥʦʣʫʛʦʚʦʡ ʨʝʞʠʤ (64ï76 ʙʘʣʣʦʚ), 29 ʚʠʜʦʚ, ʘ ʜʣʷ ʢʫʩʪʘʨʥʠʢʦʚ ï ʨʝʞʠʤ 

ʩʫʭʠʭ ʠ ʩʚʝʞʠʭ ʣʫʛʦʚ ʠ ʣʝʩʦʚ (53ï63), 20 ʚʠʜʦʚ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʦʛʘʪʩʪʚʫ ʠ 

ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ ʩʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦʪʨʦʬʳ (10ï13) 19 

ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ 27 ʢʫʩʪʘʨʥʠʢʦʚ, ʚʪʦʨʦʡ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʛʨʫʧʧʦʡ ʩ 

ʥʝʙʦʣʴʰʠʤ ʦʪʩʪʘʚʘʥʠʝʤ ʷʚʣʷʶʪʩʷ ʦʣʠʛʦʤʝʟʦʪʨʦʬʳ (7ï9) 16 ʠ 15 ʚʠʜʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʣʠʛʦʪʨʦʬʦʚ (4ï6) ʠ 

ʤʝʟʦʵʫʪʨʦʬʦʚ (14ï16). ʇʦ ʰʢʘʣʝ ɼ.ʅ. ʎʳʛʘʥʦʚʘ [6] ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʘʢʪʦʨʫ ʦʩʚʝʱʸʥʥʦʩʪʠ-ʟʘʪʝʥʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʝʣʠʦʩʮʠʦʬʠʪʘʤ (40 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ 37 ʚʠʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚ), ʧʨʦʠʟʨʘʩʪʘʶʱʠʤ 

ʥʘ ʧʦʣʫʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠ ʚ ʩʚʝʪʣʳʭ ʣʝʩʘʭ, ʟʘʯʘʩʪʫʶ ʷʚʣʷʷʩʴ 

ʵʜʠʬʠʢʘʪʦʨʦʤ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ ʷʚʣʷʶʪʩʷ 

ʘʙʦʨʠʛʝʥʘʤʠ: 24 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ 24 ʢʫʩʪʘʨʥʠʢʦʚ, ʘʜʚʝʥʪʦʚ ʧʦ 9 ʠʟ ʢʘʞʜʦʛʦ 

ʪʠʧʘ, ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦ ʛʦʨʦʜʫ ʢʫʩʪʘʨʥʠʢʠ (14) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʨʝʚʴʷʤʠ (7). ɺ ʠʪʦʛʝ, ʜʣʷ ʛʦʨʦʜʘ ʦʪʤʝʯʝʥʦ 16 ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ 

ʜʝʨʝʚʴʝʚ ʠ 23 ʚʠʜʘ ʢʫʩʪʘʨʥʠʢʦʚ. ʇʦ ʚʨʝʤʝʥʠ ʟʘʥʦʩʘ ʨʘʩʪʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 

ʛʨʫʧʧʝ ʥʝʦʬʠʪʦʚ (ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʧʦʷʚʣʝʥʠʝ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʠʜʦʚ 

ʩʦʧʨʷʞʝʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʠ 

ʥʘʯʘʣʦʤ ʘʢʪʠʚʥʦʡ ʠʥʪʨʦʜʫʢʮʠʠ). ɺ ʛʦʨʦʜʝ ʂʝʤʝʨʦʚʦ ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʷʚʣʷʣʠʩʴ ʤʥʦʞʝʩʪʚʦʤ ʧʫʪʝʡ, ʚʳʜʝʣʷʝʪʩʷ 4 ʛʨʫʧʧʳ: 

ʢʩʝʥʦʵʨʛʘʟʠʦʬʠʛʦʬʠʪʳ ï ʨʘʩʪʝʥʠʷ, ʩʣʫʯʘʡʥʦ ʠʣʠ ʥʘʤʝʨʝʥʥʦ ʟʘʥʝʩʸʥʥʳʝ ʚ ʭʦʜʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ, ʧʣʦʜʦʚ ʠʣʠ ʩʝʤʷʥ ʠʟ 

ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʦʚ (Juglans mandshurica Maxim. ʠ Genista tinctoria L.), 

ʵʨʛʘʟʠʦʬʠʛʦʬʠʪʳ ï ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʚʠʜʳ, 

ʫʰʝʜʰʠʝ ʠʟ ʢʫʣʴʪʫʨʳ ʠ ʨʘʩʩʝʣʷʶʱʠʝʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʜʘʥʥʘʷ ʛʨʫʧʧʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʨʝʚʴʷʤʠ ï 11 ʚʠʜʦʚ, ʩʨʝʜʠ ʢʫʩʪʘʨʥʠʢʦʚ 

ʦʪʤʝʯʝʥʦ 8 ʚʠʜʦʚ), ʵʨʛʘʟʠʦʬʠʪʳ ï ʢʫʣʴʪʠʚʘʨʳ, ʩʨʝʜʠ ʜʝʨʝʚʴʝʚ ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ 1 

ʚʠʜ ï Salix Ĭ fragilis L., ʦʩʪʘʣʴʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ï 9 ʚʠʜʦʚ ʠ ʤʘʣʦʯʠʩʣʝʥʥʘʷ 

ʛʨʫʧʧʘ ʵʨʛʘʟʠʦʣʠʧʦʬʠʪʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʦʡ ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʥʳ ʜʣʠʪʝʣʴʥʦ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪ 
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ʚʦʟʜʝʣʳʚʘʥʠʷ (3 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ 5 ʢʫʩʪʘʨʥʠʢʦʚ). ʇʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʟʘʢʨʝʧʣʝʥʠʷ ʚʳʜʝʣʝʥʦ 3 ʛʨʫʧʧʳ: ʘʛʨʠʦʬʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʪʘʢ 

ʢʘʢ ʜʘʥʥʳʝ ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʨʘʩʩʝʣʷʶʪʩʷ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ, 

ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʫʩʧʝʰʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚ 

ʘʙʦʨʠʛʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʠʭ (ʧʨʠʤʝʨʳ: Acer 

negundo ʠ Hippophae rhamnoides L.), ʵʧʸʢʦʬʠʪʳ ï ʯʫʞʝʨʦʜʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʥʘʪʫʨʘʣʠʟʦʚʘʚʰʠʝʩʷ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ 

ʘʢʪʠʚʥʦ ʠʭ ʟʘʥʠʤʘʶʱʠʝ (6 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ 4 ʚʠʜʘ ʢʫʩʪʘʨʥʠʢʦʚ) ʠ ʩʘʤʘʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʛʨʫʧʧʘ (9 ʜʝʨʝʚʴʝʚ ʠ 18 ʢʫʩʪʘʨʥʠʢʦʚ) ï ʢʦʣʦʥʦʬʠʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʜʣʠʪʝʣʴʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʥʘ ʤʝʩʪʝ ʟʘʥʦʩʘ ʙʝʟ ʧʦʙʝʛʘ [7]. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʘʨʝʘʣʦʚ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʭʦʜʝ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ 

ʮʘʨʩʪʚ, ʧʦʜʮʘʨʩʪʚ ʠ ʦʙʣʘʩʪʝʡ ɸ.ʃ. ʊʘʭʪʘʜʞʷʥʘ [8], ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʛʦʨʦʜʘ 

ʂʝʤʝʨʦʚʦ ʠʤʝʶʪ ʛʦʣʘʨʢʪʠʯʝʩʢʠʡ, ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʦ-ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʡ, 

ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʦ-ʘʪʣʘʥʪʠʯʝʩʢʦ-ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ, ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʦ-ʩʘʭʘʨʦ-

ʘʨʘʚʠʡʩʢʠʡ, ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʦ-ʠʨʘʥʦ-ʪʫʨʘʥʩʢʠʡ, ʩʢʘʣʠʩʪʦ-ʛʦʨʥʳʡ-

ʘʪʣʘʥʪʠʯʝʩʢʦ-ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ, ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ-ʩʘʭʘʨʦ-ʘʨʘʚʠʡʩʢʠʡ, 

ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʳʡ, ʚʦʩʪʦʯʥʦʘʟʘʪʩʢʠʡ, ʩʢʘʣʠʩʪʦ-ʛʦʨʥʳʡ, ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʠ 

ʠʨʘʥʦ-ʪʫʨʘʥʩʢʠʡ ʘʨʝʘʣ, ʥʦ ʚ ʭʦʜʝ ʚʩʸ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚʠʜʦʚ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʘʨʝʘʣʦʚ ʚʠʜʦʚ ʩʤʝʥʠʣʘʩʴ ʥʘ 

ʢʦʩʤʦʧʦʣʠʪʥʳʡ, ʧʦʤʠʤʦ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʪʠʧʘ ʘʨʝʘʣʘ ʜʣʷ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ 

ʦʪʤʝʯʘʶʪʩʷ ʛʦʣʘʨʢʪʠʯʝʩʢʠʝ, ʙʦʨʝʘʣʴʥʳʝ, ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʦ-ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʝ, 

ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʦ-ʘʪʣʘʥʪʠʯʝʩʢʦ-ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʝ, ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʦ-ʩʘʭʘʨʦ-

ʘʨʘʚʠʡʩʢʠʝ, ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʦ-ʠʨʘʥʦ-ʪʫʨʘʥʩʢʠʝ ʠ ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɺʳʚʦʜʳ: 

1) ɸʨʙʦʨʠʬʣʦʨʘ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ ʧʨʝʜʩʪʘʚʣʝʥʘ 87 ʚʠʜʘʤʠ ʠʟ 36 ʨʦʜʦʚ ʠ 

17 ʩʝʤʝʡʩʪʚ; 

2) ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥʳ ʚʦ ʚʩʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʟʦʥʘʭ, ʩʦʩʪʘʚʣʷʷ ʦʢʦʣʦ 10% ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ; 

3) ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʘʨʙʦʨʠʬʣʦʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʤʝʟʦʛʠʛʨʦʬʠʪʥʘʷ, ʤʝʟʦʪʨʦʬʥʘʷ ʠ ʛʝʣʠʦʩʮʠʦʬʠʪʥʘʷ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

4) ɸʨʝʘʣʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʭʦʜʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʠʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ, ʠ ʠʭ ʯʠʩʣʦ ʩʦʢʨʘʪʠʣʦʩʴ ʠʟ-ʟʘ ʛʣʦʙʘʣʠʟʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, 51% ʚʠʜʦʚ ʘʨʙʦʨʠʬʣʦʨʳ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ ʩʪʘʣʠ 

ʢʦʩʤʦʧʦʣʠʪʘʤʠ; 

5) ɸʨʙʦʨʠʬʣʦʨʘ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʘʙʦʨʠʛʝʥʥʳʤʠ ʚʠʜʘʤʠ, ʩʨʝʜʠ ʟʘʥʦʩʥʳʭ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʷʚʣʷʶʪʩʷ ʟʘʥʦʩʘʤʠ 

ʥʦʚʦʛʦ ʚʨʝʤʝʥʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʙʳʣʘ ʟʘʥʝʩʝʥʘ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʥʦ ʜʘʥʥʳʝ ʚʠʜʳ ʩʧʦʩʦʙʥʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʢ 

ʩʙʝʛʘʥʠʶ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ 

ʫʜʝʣʠʪʴ Acer negundo ʠ Hippophae rhamnoides, ʢʘʢ ʢ ʢʘʨʘʥʪʠʥʥʳʤ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʦʩʪʘʸʪʩʷ ʥʘ ʤʝʩʪʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʥʘ ʜʘʥʥʳʡ 
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ʤʦʤʝʥʪ ʥʝ ʩʙʝʛʘʝʪ, ʥʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ, ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʙʝʛʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ(ʠʣʠ) ʧʦʣʫʝʩʪʝʩʪʚʝʥʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʥʝ ʩʪʦʠʪ, ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʡ ʧʦʜʨʦʙʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ; 

6) ɼʣʷ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʜʳ 

ʤʝʩʪʥʦʡ ʬʣʦʨʳ, ʢʦʪʦʨʳʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʘʢʢʣʠʤʘʪʠʟʘʮʠʷ, ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʨʠʙʣʠʞʝʥʳ ʢ ʦʧʪʠʤʘʣʴʥʳʤ, ʥʘʧʨʠʤʝʨ: Betula pendula 

Roth., Caragana frutex (L.) Koch., Larix sibirica Ledeb. Pinus sylvestris L., Populus 

alba L., Populus tremula L., Sorbus sibirica, Viburnum opulus L., ʠʣʠ ʟʘʥʦʩʥʳʝ 

ʚʠʜʳ ʠʟ ʛʨʫʧʧʳ ʢʦʣʦʥʦʬʠʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʙʫʜʫʪ ʟʘʥʠʤʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠʣʠ 

ʧʦʣʫʝʩʪʝʩʪʚʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʧʨʠʤʝʨ: Amygdalus nana L., Aronia mitschurnii 

A. Skvorts. et Maitull., Berberis vulgaris, Malus baccata (L.) Borkh., Padus maackii 

(Rupr.) Kom., Pinus strobus L., Syringia vulgaris L., Tilia americana L. 
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ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ: ʪʝʥʜʝʥʮʠʠ, ʤʦʜʝʣʠ, ʧʨʦʛʥʦʟʳ, ʧʨʠʢʣʘʜʥʳʝ ʘʩʧʝʢʪʳ: 

ʄʘʪʝʨʠʘʣʳ ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʈʷʟʘʥʴ: 

ʈɻɸʊʋ, 2021. ï ʉ. 4-9.  

 

ʋɼʂ 621.331 

ɺʘʨʣʘʤʦʚ ʀ.ʖ., ʩʪʫʜʝʥʪ,  

ʉʪʫʧʠʥ ɸ.ʉ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ  

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʆʇʈʓʉʂʀɺɸʅʀʗ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʷʚʣʷʝʪʩʷ 

ʦʧʨʳʩʢʠʚʘʥʠʝ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 95% ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. ɽʞʝʛʦʜʥʳʝ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʨʘʙʦʪʳ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʝ, 

ʧʨʦʚʦʜʠʤʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʘʜʣʝʞʘʱʠʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʨʝʜʩʪʚ ʦʙʲʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʦʧʨʳʩʢʠʚʘʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʛʨʷʟʥʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʝʨʚʘʷ ʟʘʜʘʯʘ ï ʜʦ ʧʨʝʜʝʣʘ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʧʝʩʪʠʮʠʜʦʚ ʥʘ 

ʪʝʭ ʢʫʣʴʪʫʨʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʢʘ ʝʱʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ [1]. 

ʇʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʭʝʤʘʤ, ʧʨʠʥʷʪʳʤ, ʫ ʥʘʩ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʪʚʝʨʞʜʝʥʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʀʤʝʥʥʦ ʦʪ ʥʘʫʯʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʧʘʨʘʤʝʪʨʦʚ ɸʊʊ ʟʘʚʠʩʠʪ ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʤʘʰʠʥ. ʅʘ ʠʩʧʳʪʘʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʧʨʠʝʤʦʯʥʳʭ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ɸʊʊ ʚʳʧʦʣʥʷʝʤʦʛʦ ʤʘʰʠʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʆʜʥʘʢʦ ʚʩʷ ʙʝʜʘ ʚ ʪʦʤ, ʯʪʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʩʧʣʦʰʴ ʠ ʨʷʜʦʤ 

ʣʠʰʝʥʳ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʥʘʫʯʥʳʭ ʦʩʥʦʚ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʠʭ 

ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʭʦʞʜʝʥʠʝ ʧʦ ʠʥʩʪʘʥʮʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʩʰʝʤʫ ʨʫʢʦʚʦʜʩʪʚʫ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʢʣʶʯʘʶʪ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʥʠʭ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʅʘʣʠʯʠʝ ʪʘʢʦʛʦ ʜʠʨʝʢʪʠʚʥʦʛʦ ʘʢʪʘ ʚ ʚʠʜʝ ɸʊʊ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʜʘʯʝʡ 

ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʦʜʥʦʤʫ ʠʟ ʩʚʦʠʭ ʛʦʣʦʚʥʳʭ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ ʩʦʟʜʘʝʪ ʤʦʥʦʧʦʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʛʜʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ 

ʜʠʢʪʘʪ ʛʦʣʦʚʥʦʛʦ ʂɹ ʦʪ ʥʘʯʘʣʘ ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ɸʊʊ ʠ 

ʜʦ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʰʠʥʳ.  

ʕʪʦʪ ʧʦʨʷʜʦʢ, ʢʦʪʦʨʳʡ ʜʦʣʛʠʝ ʛʦʜʳ çʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʩʷè ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʟʘʚʝʣ ʦʪʨʘʩʣʴ ʚ ʪʫʧʠʢ. ɺʳʭʦʜ ʠʟ 

ʩʦʟʜʘʚʰʝʛʦʩʷ ʧʦʣʦʞʝʥʠʷ ʚʠʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʪʚʦʨʯʝʩʢʦʤ ʪʨʫʜʝ ʠ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʢʦʥʢʫʨʝʥʮʠʠ. ʆʙʥʘʜʝʞʠʚʘʝʪ, ʯʪʦ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ, ʭʦʪʴ ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, 

ʥʦ ʚʩʝ ʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʥʦʚʳʤʠ ʘʢʪʘʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ 
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ʩʢʘʟʘʪʴʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʮʝʣʦʤ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʩʢʦʨʝʥʠʠ ʚʳʧʫʩʢʘ ʤʘʰʠʥ ʩ 

ʚʳʩʦʢʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ.  

ʇʝʨʝʭʦʜ ʥʘʫʯʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 

ʩʘʤʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʴ ʦʩʣʘʙʣʷʝʪ ʧʦʟʠʮʠʠ ʤʦʥʦʧʦʣʠʩʪʦʚ, 

ʜʝʣʘʝʪ ʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚ ʩʦʚʤʝʩʪʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʮʝʩʩʘ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʤʘʰʠʥʦʡ, ʦʙʳʯʥʦ ʟʘʜʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ (ʣ/ʛʘ), ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ (ʤʢʤ), 

ʛʫʩʪʦʪʘ ʧʦʢʨʳʪʠʷ (ʰʪ./ʩʤ
2
), ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʪʣʦʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʧʦ ʰʠʨʠʥʝ 

ʟʘʭʚʘʪʘ ʘʛʨʝʛʘʪʘ, ʥʘʜʝʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ ʠ ʜʨ. ɺʩʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʜʨʫʛʠʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï ʨʘʩʭʦʜ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ ʥʘ 1 ʛʘ. ʅʘ ʝʛʦ ʟʥʘʯʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʜʠʩʧʝʨʩʥʦʩʪʴ ʨʘʩʧʳʣʘ. ʅʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ, ʩʨʝʜʥʝʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʜʠʘʤʝʪʨʘ 

ʢʘʧʝʣʴ ʨʘʩʧʳʣʘ ʚʩʝʛʦ ʥʘ 50% ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʯʝʤ ʪʨʝʭʢʨʘʪʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʪʨʝʙʫʝʤʫʶ 

ʛʫʩʪʦʪʫ ʧʦʢʨʳʪʠʷ. ʊʘʢ ʞʝ ʠ ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʧʦʣʠʜʠʩʧʝʨʩʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʧʦ 

ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʨʘʩʭʦʜʘ ʧʝʩʪʠʮʠʜʘ. ɺʳʰʝʩʢʘʟʘʥʥʦʝ, 

ʢʦʥʝʯʥʦ, ʥʝ ʧʨʦʰʣʦ ʤʠʤʦ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠ ʵʪʦʤʫ ʚʦʧʨʦʩʫ 

ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʜʥʘʢʦ ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʝʨʰʝʥʥʳʤʠ, ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘ ʠʭ ʙʘʟʝ ʫʢʘʟʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʜʠʩʧʝʨʩʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʧʝʣʴ ʨʘʩʧʳʣʘ [2]. 

ʇʨʝʞʜʝ ʯʝʤ ʢʦʩʥʫʪʴʩʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʵʪʦʡ çʚʝʯʥʦʡ ʧʨʦʙʣʝʤʳè, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʥʝ 

ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʨʘʩʭʦʜʘ 

ʧʨʝʧʘʨʘʪʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʝʩʪʠʮʠʜʘ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʘʱʠʱʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʚʥʝʩʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʩʪʠ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʘ ʧʝʩʪʠʮʠʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʧʨʘʚʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ. 

ɺʘʞʥʦ ʠʤʝʥʥʦ ʟʜʝʩʴ ʥʝ ʜʦʧʫʩʪʠʪʴ ʟʘʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʷʢʦʙʳ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʛʘʨʘʥʪʠʡ ʥʘʜʝʞʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ. ʀʩʢʘʞʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʪ ʧʦ 

ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ! ʧʨʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʨʘʩʧʳʣʘ 

ʠ ʛʫʩʪʦʪʳ ʦʩʘʞʜʝʥʠʷ. ʅʝ ʫʯʠʪʳʚʘʝʪʩʷ ʪʘʢʞʝ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʧʣʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʟʘ ʧʝʨʠʦʜ ʤʝʞʜʫ 

ʤʦʤʝʥʪʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʩʘʞʜʝʥʠʷ ʝʝ ʥʘ ʦʙʲʝʢʪ ʦʙʨʘʙʦʪʢʠ. ʅʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ, ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʂʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤ ʧʝʩʪʠʮʠʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʤ 

ʦʧʨʳʩʢʠʚʘʥʠʷ, ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʦʙʳʯʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʠʚʠʘʣʴʥʳʭ 
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫ 

ʥʘʩ, ʥʦ ʠ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʘʭ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ. ʄʝʞʜʫ ʪʝʤ, ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʧʨʝʜʝʣʷʪʴ ʚ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʦʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʩʧʝʨʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʩʢʦʨʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʜʚʠʞʫʱʝʡʩʷ ʢʘʧʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. 

ʅʘʜʝʝʤʩʷ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʫʜʘʩʪʩʷ ʚʧʣʦʪʥʫʶ ʧʦʜʦʡʪʠ ʢ ʨʝʰʝʥʠʶ 

ʚʦʧʨʦʩʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʘ ʧʝʩʪʠʮʠʜʦʚ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [3]. 

ʉʥʠʞʝʥʠʝ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʳʭ ʥʦʨʤ ʨʘʩʭʦʜʘ 

ʧʨʝʧʘʨʘʪʘ. ʇʨʠ ʵʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʝ ʠʟʤʝʥʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʘʙʦʯʝʛʦ 

ʨʘʩʪʚʦʨʘ, ʩʦʭʨʘʥʠʚ ʧʨʠ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʩʪʦʷʥʥʳʤ ʝʝ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʆʯʝʚʠʜʥʦ, ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʥʘʨʷʜʫ ʩ ʠʟʤʝʥʝʥʠʝʤ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ʥʘ 1 ʛʘ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʜʠʩʧʝʨʩʥʦʩʪʴ ʠ ʯʠʩʣʦ ʦʩʝʚʰʠʭ ʢʘʧʝʣʴ ʥʘ ʝʜʠʥʠʮʫ 

ʧʣʦʱʘʜʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʩʤʳʩʣ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʘ ʞʠʜʢʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʨʝʜʝʣʦʚ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʜʠʩʧʝʨʩʥʦʩʪʴ ʠ ʛʫʩʪʦʪʘ ʦʩʘʞʜʝʥʠʷ 

ʢʘʧʝʣʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ. ʅʘʜʦ 

ʫʯʠʪʳʚʘʪʴ ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʫʶ ʬʘʟʫ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʩʫʤʤʘʨʥʘʷ ʣʠʩʪʦʚʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʦʪʜʠʨʘʪʴʩʷ ʦʪ ʬʠʟʠʯʝʩʢʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ. ʆʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʵʪʠʭ ʚʝʣʠʯʠʥ ʚ ʢʘʞʜʦʤ 

ʟʘʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʚʠʩʷʪ ʟʥʘʯʝʥʠʷ ʜʠʩʧʝʨʩʥʦʩʪʠ ʠ ʛʫʩʪʦʪʳ ʦʩʘʞʜʝʥʠʷ. 

ʆʯʝʚʠʜʥʦ, ʩʪʦʣʴ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ ʩ ʤʦʥʦʜʠʩʧʝʨʩʥʳʤ ʨʘʩʧʳʣʦʤ ʞʠʜʢʦʩʪʠ ʩ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʨʘʟʤʝʨʦʤ ʢʘʧʝʣʴ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʚ ʧʨʝʜʝʣʘʭ 100-350 ʤʢʤ). [4]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʩʪʠʮʠʜʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʪʝʩʪʦ-ʦʙʲʝʢʪʘʭ ʠʟʫʯʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ. ʊʨʫʜʥʦʩʪʴ ʟʜʝʩʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʜʠʩʧʝʨʩʥʳʝ ʩʠʩʪʝʤʳ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 100-500 

ʤʢʤ, ʩʦʩʪʦʷʪ ʠʟ ʢʘʧʝʣʴ ʨʘʟʣʠʯʥʳʭ ʜʠʘʤʝʪʨʦʚ. ɺʳʨʘʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩ 

ʧʦʤʦʱʴʶ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʪʨʫʜʦʝʤʢʦʡ ʨʘʙʦʪʦʡ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʤʝʨʘ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʘʧʝʣʴ, ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʤʝʪʦʜʠʢ ʠ 

ʤʦʥʦʪʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʙʦʪʳ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ 

ʠʩʪʠʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʝʣʦ ʦʩʣʦʞʥʷʝʪʩʷ ʝʱʝ ʠ ʪʝʭʥʠʯʝʩʢʠʤ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʘʧʧʘʨʘʪʫʨʳ, ʢʦʪʦʨʘʷ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʘʜʝʢʚʘʪʥʳʭ 

ʦʧʳʪʦʚ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʜʘʥʥʳʭ ʠʤʝʶʱʠʭʩʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʰʝʩʢʘʟʘʥʥʦʝ. 

ʀʜʝʘʣʴʥʦʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʘʧʧʘʨʘʪʫʨʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʦʙʨʘʟʦʚʘʪʴ ʜʠʩʧʝʨʩʥʫʶ ʩʠʩʪʝʤʫ ʩ ʦʜʥʦʨʦʜʥʳʤʠ, ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʧʘ ʨʘʟʤʝʨʘʤ 

ʢʘʧʣʷʤʠ. ʊʘʢʘʷ ʘʧʧʘʨʘʪʫʨʘ ʩʦʟʜʘʥʘ ʙʦʣʝʝ ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʣʝʪ ʥʘʟʘʜ, ʦʜʥʘʢʦ 

ʚʦʧʨʦʩ ʦ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥ. 
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ɸʧʧʘʨʘʪʫʨʘ, ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʅʘʫʯʥʦʤ ʮʝʥʪʨʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʨʝʛʫʣʠʨʫʝʤʳʭ ʤʦʥʦʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ, ʩʥʘʙʞʝʥʘ ʩʠʩʪʝʤʦʡ ʚʟʷʪʠʷ ʧʨʦʙ, 

ʠʜʝʥʪʠʯʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʤ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʶʱʝʡ ʠʟʤʝʨʝʥʠʷ ʠ ʧʦʚʳʰʘʶʱʝʡ ʠʭ ʪʦʯʥʦʩʪʴ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʩʪʦ-ʦʙʲʝʢʪʳ ʦʜʥʦʨʦʜʥʳʤ ʨʘʟʤʝʨʦʤ 

ʢʘʧʝʣʴ, ʠʭ ʧʣʘʚʥʦʝ, ʙʝʩʩʪʫʧʝʥʯʘʪʦʝ ʠʟʤʝʥʝʥʠʝ ʛʘʨʘʥʪʠʨʫʶʪ ʧʦʣʫʯʝʥʠʝ 

ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʠ ʠʩʢʣʶʯʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ï ʧʦʩʪʨʦʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʠʚʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʧʝʣʴ ʧʦ ʨʘʟʤʝʨʘʤ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ, ʢʨʦʤʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʤʝʨʘ ʢʘʧʝʣʴ, ʧʘʨʘʣʣʝʣʴʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʠ 

ʵʬʬʝʢʪʠʚʥʘʷ ʛʫʩʪʦʪʘ ʠʭ ʦʩʘʞʜʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʪʘʜʠʠ ʚʳʜʘʯʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʙ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠ ʵʪʠ ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪ 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʧʝʩʪʠʮʠʜʘ ʠʣʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʝ ʩ 

ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʝʩʪʠʮʠʜʘ [5]. 

ʀʪʘʢ, ʙʝʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʜʘʥʥʳʭ ï ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ, 

ʜʠʩʧʝʨʩʥʦʩʪʠ ʠ ʛʫʩʪʦʪʳ ʦʩʘʞʜʝʥʠʷ ʢʘʧʝʣʴ ʥʝʚʦʟʤʦʞʥʦ ʚʩʝʨʴʝʟ ʦʙʩʫʞʜʘʪʴ ʠ 

ʠʩʢʘʪʴ ʧʫʪʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʘ ʧʝʩʪʠʮʠʜʦʚ. ɼʚʘ ʧʘʨʘʤʝʪʨʘ ï 

ʛʫʩʪʦʪʘ ʧʦʢʨʳʪʠʷ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ï ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ 

ʯʝʨʝʟ ʜʠʩʧʝʨʩʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʧʝʣʴ ʨʘʩʧʳʣʘ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʩ 

ʦʜʥʦʨʦʜʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʢʘʧʝʣʴ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʧʨʝʜʝʣʘʭ 80-120 ʤʢʤ, 

ʦʙʣʘʜʘʶʱʠʭ ʥʝʙʦʣʴʰʠʤ - ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʠʜʠʩʧʝʨʩʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʪʣʦʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʩʪʠʮʠʜʘ ʧʦ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʚʦʟʜʫʰʥʦ-ʞʠʜʢʦʩʪʥʦʛʦ ʧʦʪʦʢʘ. 

ʍʘʨʘʢʪʝʨ ʦʪʣʦʞʝʥʠʡ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʦʟʜʫʰʥʦ-

ʞʠʜʢʦʩʪʥʦʛʦ ʧʦʪʦʢʘ, ʥʦ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʜʨʫʛʦʛʦ ʪʠʧʘ 

ʨʘʩʧʠʣʠʚʘʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʜʘʝʪ ʯʨʝʟʤʝʨʥʦ ʥʝʦʜʥʦʨʦʜʥʦʝ ʦʩʘʞʜʝʥʠʝ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʠʢ ʢʨʠʚʦʛʦ ʦʪʣʦʞʝʥʠʷ ʚʙʣʠʟʠ ʧʨʦʭʦʜʘ ʘʛʨʝʛʘʪʘ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ, ʥʘʟʚʘʥʥʘʷ çʤʝʪʦʜʠʢʦʡ ʩʫʭʦʛʦ 

ʦʩʪʘʪʢʘè, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʥʷʪʠʷʭ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʠʩʧʘʨʝʥʠʝ ʠ 

ʢʦʥʜʝʥʩʘʮʠʷ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʠʤʝʶʪ ʩʦʣʠʜʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ, ʢʦʪʦʨʳʡ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʩʦʢʫʶ 

ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʤʝʪʦʜʠʢʠ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʚʝʩʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʚʳʧʫʱʝʥʥʦʛʦ, ʦʩʝʚʰʝʛʦ ʠ 

ʩʥʝʩʝʥʥʦʛʦ ʧʝʩʪʠʮʠʜʘ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʦʩʝʚʰʠʤ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʢʘʧʣʷʤ, ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʝʪʨʫʜʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ, 

ʜʚʠʞʫʱʝʡʩʷ ʢʘʧʣʠ ʠ ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ ʦʧʨʝʜʝʣʠʪʴ, ʨʝʘʣʴʥʦʝ ʚʨʝʤʷ ʝʝ ʜʚʠʞʝʥʠʷ, 

ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʝʝ ʦʩʘʞʜʝʥʠʷ ʠ ʪʨʘʝʢʪʦʨʠʠ. 

ɺ ʩʚʝʪʝ ʩʢʘʟʘʥʥʦʛʦ ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʩʥʦʩʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʩʧʝʨʩʥʦʩʪʠ ʨʘʩʧʳʣʘ ʠ ʩ ʫʯʝʪʦʤ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʝʩʪʠʮʠʜʘ ʚ ʢʘʧʣʝ ʚʩʣʝʜʩʪʚʠʝ ʠʩʧʘʨʝʥʠʷ. 
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ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʚ 

ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʘ ʠʩʧʘʨʝʥʠʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʩʪʠʮʠʜʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʦʤʫ ʚʦʧʨʦʩʫ ʦ ʩʥʠʞʝʥʠʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʵʪʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʘʧʣʝ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʝʝ 

ʦʩʘʞʜʝʥʠʷ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʨʘʙʦʪʢʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʛʫʪ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴ 

ʩʨʦʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʪʦʜʠʢʦʡ çʩʫʭʦʛʦ ʦʩʪʘʪʢʘè, ʤʝʪʦʜʠʢʘʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʥʦʩʘ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʝʩʪʠʮʠʜʦʚ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝʤ ʛʫʩʪʦʪʳ ʦʩʘʞʜʝʥʠʷ ʢʘʧʝʣʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʤʦʛʫʪ ʩʦʩʪʘʚʠʪʴ ʧʨʝʜʤʝʪ ʦʪʜʝʣʴʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ. 

ʈʘʙʦʪʘ ʧʦ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʧʝʩʪʠʮʠʜʦʚ ʜʦ ʩʠʭ ʧʦʨ ʠʜʝʪ ʥʘ ʦʱʫʧʴ ï 

ʧʫʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʦʚʦʡ ʪʝʭʥʠʢʠ. ʇʨʠ ʵʪʦʤ 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʥʦʚʳʭ ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ. ʈʘʩʩʤʦʪʨʠʤ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ, ʠʩʧʳʪʘʥʠʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʰʫʤʝʚʰʝʛʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʪʨʘʢʪʦʨʥʦʛʦ 

ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʆʋʄ-4, ʥʘʰʝʜʰʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʤʘʰʠʥʘʭ ʆʇ-

2000. 

ɸʚʪʦʨʳ ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪ ʥʘʜ ʵʪʦʡ ʤʘʰʠʥʦʡ ʨʘʩʧʦʣʘʛʘʣʠ 

ʜʦʩʪʘʪʦʯʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʨʘʙʦʪʝ ʜʠʩʢʦʚʳʭ ʨʘʩʧʳʣʠʪʝʣʝʡ 

ʩ ʥʝʥʘʧʨʘʚʣʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʞʠʜʢʦʩʪʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ. ɹʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʦʥʦʜʠʩʧʝʨʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤè ʧʘʨʘʤʝʪʨʘʭ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʵʪʫ ʤʘʰʠʥʫ. ɹʳʣʠ ʠʟʚʝʩʪʥʳ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʣʠʷʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʥʦʨʤʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʢ 

ʧʣʦʩʢʦʩʪʠ ʨʘʩʧʳʣʘ ʜʠʩʢʦʚʦʛʦ ʨʘʩʧʳʣʠʪʝʣʷ. ʄʥʦʛʦʣʝʪʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʝʧʘʨʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʠ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʠʟʤʝʨʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʧʦʟʚʦʣʠʣʠ ʫʩʧʝʰʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʰʠʥʳ. ʈʘʩʧʦʣʘʛʘʷ 

ʜʘʥʥʳʤʠ ʧʨʠʝʤʦʯʥʳʭ ʠ ʰʠʨʦʢʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʠ ʥʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʘʭ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʤʠ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʤʦʥʦʜʠʩʧʝʨʩʥʦʛʦ ʨʘʩʧʳʣʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʤʳ 

ʩʜʝʣʘʣʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʚʦʜ ʦ ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʦʚ 

ʥʘ 40ï50 % ʠ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʜʦ 100 ʣ/ʛʘ. 

ʅʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ, ʩʦʟʜʘʚʰʘʷʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩʪʨʘʥʳ, ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʟʘʪʷʛʠʚʘʪʴ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠ ʞʝʣʘʥʠʠ 

ʤʦʞʥʦ ʫʧʣʦʪʥʠʪʴ, ʩʦʢʨʘʪʠʚ ʚʨʝʤʷ ʚʳʧʫʩʢʘ ʤʘʰʠʥ ʜʦ 3-4 ʣʘʪ. ɼʣʷ ʵʪʦʛʦ ʥʘʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʨʦʯʥʦʤ ʧʦʨʷʜʢʝ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʮʝʣʝʚʦʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʠʣʠ ʩʦʟʜʘʪʴ ʦʨʛʘʥʠʟʘʮʠʷʤ ʣʴʛʦʪʥʳʝ ʫʩʣʦʚʠʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʠ ʦʙʩʪʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʠʩʢʘ.  

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʧʦʣʥʦʛʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʭʠʤʠʯʝʩʢʦʡ ʟʘʰʠʪʳ ʨʘʩʪʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʩ ʤʦʥʦʜʠʩʧʝʨʩʥʳʤ ʨʘʩʧʳʣʦʤ ʠ 
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ʨʝʛʫʣʠʨʫʝʤʳʤ ʨʘʟʤʝʨʦʤ ʢʘʧʝʣʴ ʚ ʧʨʝʜʝʣʘʭ 100-250 ʤʢʤ. ʅʘʣʠʯʠʝ ʧʦʜʦʙʥʦʛʦ 

ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʩʪʘʥʝʪ ʭʦʨʦʰʠʤ ʩʪʠʤʫʣʦʤ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʘ ʧʝʩʪʠʮʠʜʦʚ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ʋɼʂ 632.914 

ɻʣʘʟʫʥʦʚ ʀ.ʉ., ʩʪʫʜʝʥʪ,  

ʉʪʫʧʠʥ ɸ.ʉ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ  

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ,  ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʕʂʆʅʆʄʀʏɽʉʂʀʍ ʇʆʈʆɻʆɺ 

ɺʈɽɼʆʅʆʉʅʆʉʊʀ 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʩʥʦʚʦʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ ʠʥʩʝʢʪʠʮʠʜʦʚ 

ʷʚʣʷʶʪʩʷ ʕʇɺ (ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʨʦʛʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ) [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʫʙʣʠʢʦʚʘʥʳ ʕʇɺ ʜʣʷ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʚʨʝʜʠʪʝʣʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʜʥʘʢʦ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʨʘʟʥʳʝ 

ʘʚʪʦʨʳ ʚʢʣʘʜʳʚʘʶʪ ʚ ʵʪʦʪ ʪʝʨʤʠʥ ʥʝʦʜʠʥʘʢʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ.  

ʇʦʜ ʕʇɺ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʤʥʦʛʦʢʨʘʪʥʫʶ ʦʢʫʧʘʝʤʦʩʪʴ (ʫʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ 200%) ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʟʘʱʠʪʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʩʝʚʘ ʠʣʠ ʥʘʩʘʞʜʝʥʠʡ ʦʪ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʡ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʥʘ ʟʘʱʠʪʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʢʫʣʴʪʫʨʳ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʚʥʘ ʥʫʣʶ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤ ʪʦʣʢʦʚʘʥʠʝʤ ʪʝʨʤʠʥʘ ʕʇɺ ʥʝʷʩʥʦ, ʢʘʢʠʝ ʧʦʪʝʨʠ 

ʫʨʦʞʘʷ ʩʪʦʷʪ ʟʘ ʢʘʞʜʳʤ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʕʇɺ, ʢʘʢ ʦʢʫʧʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ 

ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʪʦʠʤʦʩʪʴʶ ʩʦʭʨʘʥʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʜʠʥʘʢʦʚʳʤʠ ʧʦʨʦʛʦʚʳʝ ʚʝʣʠʯʠʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢ 

ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʠʭ ʨʘʟʣʠʯʥʘ.  

ɿʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʚʦʟʤʝʩʪʠʪʴ ʫʙʳʪʢʠ, ʥʦ ʠ ʜʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʠʙʳʣʴ. ʆʜʥʘʢʦ ʜʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 35-40%. ɽʩʣʠ ʧʨʠʥʷʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

40%, ʪʦ ʧʦʪʝʨʠ, ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʟʘʪʨʘʪʘʤ ʥʘ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʣʝʜʫʝʪ 

ʫʚʝʣʠʯʠʪʴ ʚ 1,16 ʨʘʟʘ.  

ɺ.ʀ. ʊʘʥʩʢʠʡ ʩʯʠʪʘʝʪ, ʯʪʦ ʕʇɺ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʥʘʯʘʣʘ 

ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʠ ʫʨʦʚʥʝʤ, ʜʦ 

ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ ʧʦʥʠʟʠʪʴ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʚʨʝʜʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʩ ʮʝʣʴʶ 

ʥʝʜʦʧʫʱʝʥʠʷ ʧʦʪʝʨʴ ʫʨʦʞʘʷ [2]. 

ɺ ʩʚʷʟʠ ʩʦ ʩʢʘʟʘʥʥʳʤ ʥʝʣʴʟʷ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʤʝʪʦʜʠʢʦʡ ʨʘʩʯʝʪʘ ʕʇɺ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ɺ. ɸ. ɿʘʭʘʨʝʥʢʦ, ɸ..ʌ. ʏʝʥʢʠʥʳʤ, ʀ. ɸ. ʏʫʛʫʥʦʚʳʤ. ʇʦ ʵʪʠʤ 

ʨʘʩʯʝʪʘʤ, ʦʞʠʜʘʝʤʳʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʦʪ ʢʣʦʧʦʚ ʚʨʝʜʥʦʡ ʯʝʨʝʧʘʰʢʠ, 

https://www.elibrary.ru/item.asp?id=38193231
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ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʕʇɺ, ʧʨʠ ʫʨʦʞʘʝ ʚ 20 ʮ/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʦʠʤʦʩʪʠ 

ʧʨʝʧʘʨʘʪʘ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2-4,5%, ʘ ʧʨʠ ʫʨʦʞʘʝ 50 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

0,5-1%. ʊʘʢʠʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʦʥʪʨʦʣʷ ʠ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʝʪʩʷ [3]. 

ʕʪʠ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʞʘʷʭ ʩʚʷʟʴ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʠ ʧʦʪʝʨʷʤʠ ʧʨʷʤʘʷ ʠʣʠ ʙʣʠʟʢʘʷ ʢ ʧʨʷʤʦʡ. ʅʦ ʵʪʦʛʦ ʥʝʪ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʇʨʠ ʭʦʣʦʜʥʦʡ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʝ ʚ ʛʫʩʪʳʭ, ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ ʧʦʩʝʚʘʭ 

ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʢʣʦʧʦʚ ʤʠʥʠʤʘʣʴʥʘ. ʅʘ ʠʟʨʝʞʝʥʥʳʭ ʤʘʣʦʫʨʦʞʘʡʥʳʭ ʧʦʩʝʚʘʭ 

ʯʠʩʣʝʥʥʦʩʪʴ ʢʣʦʧʦʚ ʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʩʪʝʙʣʝʡ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 

ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʧʦʪʦʤʫ ʯʪʦ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʦʧʦʚ ʟʜʝʩʴ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ. 

ʅʝʪ ʪʘʢʞʝ ʧʨʷʤʦʡ ʩʚʷʟʠ ʠ ʤʝʞʜʫ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴʶ ʩʪʝʙʣʝʡ ʠ ʧʦʪʝʨʷʤʠ 

ʫʨʦʞʘʷ. ɺʳʥʦʩʣʠʚʦʩʪʴʶ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ ʢʣʦʧʦʚ ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ 

ʦʪʜʝʣʴʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʦ ʠ ʧʦʩʝʚ ʚ ʮʝʣʦʤ. ɼʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ (ʚʣʘʛʘ 

ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ) ʩʫʱʝʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʘʷ ʛʫʩʪʦʪʘ ʩʪʝʙʣʝʩʪʦʷ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʫʨʦʞʘʡ. ʇʨʠ ʛʫʩʪʦʪʝ 

ʩʪʦʷʥʠʷ ʚʳʰʝ ʦʧʪʠʤʫʤʘ ʫʥʠʯʪʦʞʝʥʠʝ (ʦʪʤʠʨʘʥʠʝ) ʩʪʝʙʣʝʡ ʠ ʨʘʩʪʝʥʠʡ 

ʙʝʟʚʨʝʜʥʦ. 

ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ. 

ʏʝʤ ʙʦʣʴʰʝ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ, ʪʝʤ ʙʦʣʴʰʝ ʝʝ ʫʥʠʯʪʦʞʝʥʠʝ ʠ 

ʧʦʚʨʝʞʜʝʥʠʝ ʤʦʞʝʪ ʚʳʜʝʨʞʘʪʴ ʧʦʩʝʚ ʙʝʟ ʧʦʪʝʨʴ ʫʨʦʞʘʷ. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʣʠʯʠʥʢʘʤʠ ʧʴʷʚʠʮʳ ʧʨʠ ʭʦʨʦʰʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʚʣʘʛʦʡ ʩʣʘʙʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡ.  

ʃʠʰʴ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʯʠʥʢʘʤʠ ʧʴʷʚʠʮʳ ʚ 

ʧʨʝʜʝʣʘʭ 75ï100 % ʚʳʟʳʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ʅʘ ʧʨʠʤʝʨʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʣʠʯʠʥʦʢ ʧʴʷʚʠʮʳ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ 

ʩʣʘʙʳʝ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʫʨʦʞʘʝ. ʊʦʣʴʢʦ 

ʧʦʩʣʝ ʧʨʝʚʳʰʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʫʨʦʚʥʷ ʧʣʦʪʥʦʩʪʠ (ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ) 

ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡ. ʕʪʦʪ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʥʷʪʠʶ ï ʧʦʨʦʛ ʚʨʝʜʦʥʦʩʥʦʩʪʠ [4]. 

ʕʪʘ ʚʝʣʠʯʠʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʢʦʣʦʩʦʚʦʡ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʘ 

ʚʝʣʠʯʠʥʘ ʧʦʨʦʛʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʣʠʯʠʥʦʢ ʧʴʷʚʠʮʳ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʧʦʯʚʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʕʇɺ ʧʴʷʚʠʮʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʚʩʝʡ ʟʦʥʳ 

ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʝ 10ï15 % ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʠʣʠ 0,5-

1,0 ʷʡʮʘ ʠ ʣʠʯʠʥʦʢ ʥʘ 1 ʨʘʩʪʝʥʠʝ ʜʣʷ ʚʩʝʭ ʧʦʚʨʝʞʜʘʝʤʳʭ ʚʨʝʜʠʪʝʣʝʤ ʢʫʣʴʪʫʨ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʦʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʕʇɺ ʥʝʧʨʠʝʤʣʝʤ, ʧʦʪʦʤʫ ʯʪʦ 

ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʜʘ ʠ 

ʛʠʙʝʣʴ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʨʘʟʥʘʷ. ɽʩʣʠ ʷʡʮʘ ʠ ʣʠʯʠʥʢʠ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ ʛʠʙʥʫʪ 

ʥʝʨʝʜʢʦ ʥʘ 40-95 %, ʪʦ ʣʠʯʠʥʢʠ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ ï1 ʥʘ 10-40%. ɺ ʦʪʜʝʣʴʥʳʝ 

ʛʦʜʳ ʷʡʮʘ ʩʤʳʚʘʶʪʩʷ ʣʠʚʥʷʤʠ ʩ ʨʘʩʪʝʥʠʡ ʠ ʛʠʙʥʫʪ ʥʘ 85-95%. 
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ʂ ʪʦʤʫ ʞʝ ʣʠʩʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʟʥʳʭ ʧʦʚʨʝʞʜʘʝʤʳʭ ʢʫʣʴʪʫʨ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ, ʧʣʦʱʘʜʴ ʜʚʫʭ ʚʝʨʭʥʠʭ ʣʠʩʪʴʝʚ ʷʯʤʝʥʷ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʙʳʯʥʦ ʧʠʪʘʶʪʩʷ ʩʘʤʳʝ ʚʨʝʜʦʥʦʩʥʳʝ ʣʠʯʠʥʢʠ 3-4-ʛʦ ʚʦʟʨʘʩʪʦʚ ʧʴʷʚʠʮʳ, ʚ 2-6 

ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʦʚʩʘ. ɼʣʷ ʧʦʚʨʝʞʜʝʥʠʷ ʦʜʠʥʘʢʦʚʦʛʦ 

ʧʨʦʮʝʥʪʘ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʶʱʠʭʩʷ ʥʘ 

ʷʯʤʝʥʝ ʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ ʣʠʯʠʥʦʢ ʧʴʷʚʠʮʳ. 

ʊʘʢ, ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʜʦ 25% 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʯʠʩʣʝʥʥʦʩʪʠ 0,4-0,5, ʘ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ 50 ʠ 75% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʯʠʩʣʝʥʥʦʩʪʠ 1-1,5 ʠ 2-2,5 ʣʠʯʠʥʢʠ ʥʘ ʩʪʝʙʝʣʴ. ʅʘ ʷʯʤʝʥʝ 

0,2-0,3 ʣʠʯʠʥʢʠ ʥʘ ʩʪʝʙʝʣʴ ʩʦʩʢʘʙʣʠʚʘʶʪ ʜʦ 25% ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ 0,6-

0,7 ʠ 0,9-1,2 ʦʩʦʙʠ ʥʘ 1 ʩʪʝʙʝʣʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 50 ʠ 75% ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʠʩʪʴʝʚ. ʗʯʤʝʥʴ ʩʠʣʴʥʝʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʣʘʛʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʚ ʧʝʨʠʦʜ 

ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʷ ʥʘ >5% ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ 

ʧʨʠ ʩʦʩʢʘʙʣʠʚʘʥʠʠ ʣʠʯʠʥʢʘʤʠ ʜʦ 25% ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʷʯʤʝʥʝ 

ʣʠʯʠʥʢʠ ʥʘʯʠʥʘʶʪ ʧʦʚʨʝʞʜʘʪʴ ʣʠʩʪʴʷ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ, ʧʦʵʪʦʤʫ ʩʥʠʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʘʩʩʘ 1 ʟʝʨʥʘ, 

ʥʦ ʠ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, 

ʕʇɺ ʧʴʷʚʠʮʳ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʚʨʝʜʠʪʝʣʝʡ, ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ ʩ ʫʯʝʪʦʤ ʥʝ 

ʪʦʣʴʢʦ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ, ʥʦ ʠ 

ʧʦʪʝʨʠ ʫʨʦʞʘʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʕʇɺ ʫ ʧʨʘʢʪʠʢʦʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ʚʦʟʥʠʢʘʝʪ ʥʝʤʘʣʦ ʟʘʪʨʫʜʥʝʥʠʡ, ʢʨʦʤʝ, ʫʢʘʟʘʥʥʳʭ ʨʘʥʝʝ. ʈʝʰʝʥʠʝ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩ ʫʯʝʪʦʤ ʕʇɺ ʧʨʠʥʠʤʘʝʪʩʷ 

ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʷ ʠʣʠ ʥʘʩʘʞʜʝʥʠʷ.  ʅʦ, ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʚʟʨʦʩʣʦʛʦ ʚʨʝʜʠʪʝʣʷ 

ʥʝʠʟʚʝʩʪʥʦ, ʟʘʢʦʥʯʠʣʦʩʴ ʣʠ ʟʘʩʝʣʝʥʠʝ ʦʙʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʢʘʢ ʙʫʜʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʥʘ ʥʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʯʝʨʝʟ ʜʝʥʴ ʠʣʠ ʥʝʜʝʣʶ, ʢʘʢʦʚʘ ʝʛʦ ʫʷʟʚʠʤʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʚʨʝʜʠʪʝʣʷ, ʪʘʢ ʠ 

ʩʦʨʪʦʤ, ʬʘʟʦʡ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʛʫʩʪʦʪʦʡ ʩʪʝʙʣʝʩʪʦʷ, 

ʘʛʨʦʬʦʥʦʤ [5]. 

ʉʫʜʷ ʧʦ ʥʘʰʠʤ ʧʦʚʪʦʨʥʳʤ ʫʯʝʪʘʤ, ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʳʭ ʤʠʛʨʘʮʠʡ ʚ ʧʝʨʠʦʜ 

ʤʘʩʩʦʚʦʛʦ ʟʘʩʝʣʝʥʠʷ ʧʦʩʝʚʦʚ ʚʨʝʜʥʦʡ ʯʝʨʝʧʘʰʢʦʡ, ʧʴʷʚʠʮʝʡ, ʭʣʝʙʥʳʤʠ ʞʫʢʘʤʠ 

ʯʝʨʝʟ 1-2 ʜʥʷ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʫʯʝʪʘ ʥʝʨʝʜʢʦ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʂʘʢ ʫʞʝ ʨʘʥʝʝ ʛʦʚʦʨʠʣʦʩʴ, ʥʝ ʤʝʥʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʚʨʝʜʠʪʝʣʝʡ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʪʦʚ ʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʭʠʤʦʙʨʘʙʦʪʦʢ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʠʜʝʪʴ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ" ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ ʠ ʨʦʣʴ ʵʥʪʦʤʦʬʘʛʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʤʥʦʛʠʭ ʚʨʝʜʠʪʝʣʝʡ ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʚʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʘʛʦʚ. ʊʘʢ, ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʭʠʱʥʠʢʘ (ʘʬʠʜʦʬʘʛʦʚ ʘ ʘʢʪʠʚʥʳʭ 

ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ) ʠ ʞʝʨʪʚʳ 1:30ï1:45 ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʪʣʝʡ ʥʘ ʢʦʣʦʩʦʚʳʭ 

ʢʫʣʴʪʫʨʘʭ ʧʨʝʚʳʰʘʝʪ ʕʇɺ. 
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ʋʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʪʦʤʦʬʘʛʦʚ, ʢʘʢ ʠ ʕʇɺ, ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ.  ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʟʦʥ, ʢʫʣʴʪʫʨ, ʩʦʨʪʦʚ, ʛʨʫʧʧ ʚʨʝʜʠʪʝʣʝʡ ʠ ʪ. ʜ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʇɺ, ʢʨʦʤʝ ʵʪʦʛʦ, ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʥʘʜʝʞʥʦʩʪʠ ʦʮʝʥʢʠ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʚʨʝʜʠʪʝʣʝʡ. 

ʆʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʫʯʝʪʘ, ʩʫʪʦʯʥʦʡ ʠ ʩʝʟʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʣʦʪʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʠ ʥʘʩʝʢʦʤʳʭ, 

ʨʘʟʤʝʨʦʤ, ʯʠʩʣʦʤ ʧʨʦʙ ʠ ʭʘʨʘʢʪʝʨʦʤ ʨʘʟʤʝʱʝʥʠʷ, ʨʝʣʴʝʬʦʤ, ʢʦʥʬʠʛʫʨʘʮʠʝʡ 

ʦʙʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ, ʛʫʩʪʦʪʦʡ ʠ ʚʳʩʦʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʩʪʨʦʪʦʡ ʟʨʝʥʠʷ 

ʦʙʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ ʢʚʘʣʠʬʠʢʘʮʠʝʡ. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʣʴʢʦ ʦʪ ʥʝʢʦʪʦʨʳʭ ʫʢʘʟʘʥʥʳʭ ʧʨʠʯʠʥ 

ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ (ʧʨʠ ʫʯʝʪʝ ʯʝʨʝʧʘʰʢʠ, 

ʧʴʷʚʠʮʳ, ʧʰʝʥʠʯʥʦʛʦ ʪʨʠʧʩʘ, ʭʣʝʙʥʳʭ ʞʫʢʦʚ) ʠʟʤʝʥʷʝʪʩʷ ʦʪ 15 ʜʦ 100 % ʠ 

ʙʦʣʝʝ. ʆʩʦʙʝʥʥʦ ʤʘʣʘ ʥʘʜʝʞʥʦʩʪʴ ʫʯʝʪʘ ʧʨʠ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʥʘ 

ʦʙʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʠ ʕʇɺ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,1 ʜʦ 2 ʵʢʟ. ʥʘ 1 ʤ
2
 ʠʣʠ ʜʝʨʝʚʦ. ɸ 

ʩʨʝʜʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʪʘʢʠʭ ʕʇɺ ʥʝʤʘʣʦ. 

ʐʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʕʇɺ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʛʨʦʤʦʟʜʢʠʝ ʠ ʪʨʫʜʦʝʤʢʠʝ ʤʝʪʦʜʳ ʫʯʝʪʘ ʚʨʝʜʠʪʝʣʝʡ. ʅʦ 

ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʤʝʶʱʠʭʩʷ ʤʝʪʦʜʦʚ ʫʜʝʣʷʝʪʩʷ ʤʘʣʦ 

ʚʥʠʤʘʥʠʷ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʇɺ ʥʝʦʙʭʦʜʠʤʦ ʤʝʥʷʪʴ 

ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʦʩʝʚʦʚ. ɺʨʝʜʠʪʝʣʝʡ ʩʣʝʜʫʝʪ 

ʧʦʜʨʘʟʜʝʣʷʪʴ ʥʘ ʪʝʭ, ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʝʞʝʛʦʜʥʦ: 1 ï ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛ 

ʚʨʝʜʦʥʦʩʥʦʩʪʠ; 2 ï ʧʦʩʪʦʷʥʥʦ ʥʠʞʝ ʧʦʨʦʛʘ; 3 ï ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʙʳʚʘʝʪ 

ʚʳʰʝ ʧʦʨʦʛʦʚʦʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʥʝ ʥʫʞʥʳ, ʜʣʷ 3-ʡ ï ʥʝʦʙʭʦʜʠʤʳ. ʏʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤʳ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʥʘʜʦ 

ʧʦʣʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʠʣʠ ʩʝʟʦʥʳ ʠ ʚʩʝ ʚʠʜʳ 

ʧʨʦʛʥʦʟʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʲʝʢʪʦʚ. 

ɺ ʛʦʜʳ ʩ ʚʳʩʦʢʦʡ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʱʝʡ ʧʦʨʦʛʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʙʫʜʫʪ ʥʫʞʥʳ ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʴʥʳʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ. ʇʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʨʝʯʴ ʧʦʡʜʝʪ ʫʞʝ ʥʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʘ ʦʙ ʦʯʝʨʝʜʥʦʩʪʠ 

ʭʠʤʦʙʨʘʙʦʪʦʢ ʩ ʫʯʝʪʦʤ ʮʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ. ɺ ʛʦʜʳ ʩ ʥʠʟʢʦʡ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʚʨʝʜʠʪʝʣʷ ʦʙʩʣʝʜʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʧʦʩʝʚʳ. ʅʘ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʩʠʣʴʥʦʡ, ʮʝʥʥʦʡ ʠ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʝ, ʘ ʟʘʪʝʤ ʥʘ ʩʝʤʝʥʥʳʭ, 

ʨʷʜʦʚʳʭ ʧʦʩʝʚʘʭ ʢʫʣʴʪʫʨʳ ʠ ʜʨʫʛʠʭ ʢʦʣʦʩʦʚʳʭ. ɽʩʣʠ ʦʥʦ ʥʘ ʧʦʩʝʚʘʭ ʩʠʣʴʥʦʡ 

ʧʰʝʥʠʮʳ ʥʠʞʝ ʠʣʠ ʯʫʪʴ ʚʳʰʝ ʧʦʨʦʛʦʚʦʛʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʨʷʜʦʚʳʭ ʧʦʩʝʚʦʚ ʥʝʪ ʠ ʠʭ ʭʠʤʦʙʨʘʙʦʪʢʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ (ʧʦʨʦʛ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʣʠʯʠʥʦʢ ʯʝʨʝʧʘʰʢʠ ʥʘ ʩʠʣʴʥʦʡ ʧʰʝʥʠʮʝ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʥʠʞʝ, ʯʝʤ ʥʘ ʨʷʜʦʚʳʭ 

ʧʦʩʝʚʘʭ). 

ʇʨʠ ʤʦʟʘʠʯʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʨʝʜʠʪʝʣʝʡ (ʢʨʘʝʚʦʤ ʠʣʠ ʦʯʘʛʦʚʦʤ), ʯʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʭʣʝʙʥʳʭ ʞʫʢʦʚ, ʭʣʝʙʥʦʡ ʞʫʞʝʣʠʮʳ, ʧʴʷʚʠʮʳ, ʧʨʦʚʦʣʦʯʥʠʢʦʚ ʠ 
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ʪ. ʜ., ʚʘʞʥʦ ʚʳʷʚʠʪʴ ʫʯʘʩʪʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʜʝʣʘʪʴ ʫʯʝʪʳ ʟʜʝʩʴ. ʋʯʝʪ ʥʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʣʷ ʥʝʦʙʭʦʜʠʤ, ʣʠʰʴ ʝʩʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʦʯʘʛʘʭ ʦʢʘʞʝʪʩʷ ʛʦʨʘʟʜʦ ʚʳʰʝ ʧʦʨʦʛʦʚʦʛʦ. ʉʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʪʠʣʦ ʙʳ ʦʙʲʝʤʳ ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʠʤʘʛʦ ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ ʷʠʮ ʠ ʣʠʯʠʥʦʢ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʫʧʨʦʱʝʥʥʳʝ 

ʤʝʪʦʜʳ (ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ ʧʨʦʙ, ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ, ʧʨʦʙʥʳʭ 

ʨʘʩʪʝʥʠʡ) ʠ ʪʘʙʣʠʮʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʚʨʝʜʠʪʝʣʝʡ. ʇʨʠ ʠʭ ʧʦʜʛʦʪʦʚʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʩʝʢʦʤʳʭ, ʟʘʤʝʥʷʪʴ ʧʦʜʩʯʝʪʳ 

ʦʙʲʝʢʪʦʚ ʨʝʛʠʩʪʨʘʮʠʝʡ ï ʟʘʩʝʣʝʥʥʳʭ ʠʤʠ ʨʘʩʪʝʥʠʡ ʠ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ. 

ʇʨʝʜʩʪʦʠʪ ʩʜʝʣʘʪʴ ʦʯʝʥʴ ʤʥʦʛʦ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʨʦʛʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʟʜʦʨʦʚʣʷʪʴ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʵʢʦʥʦʤʠʪʴ ʠʥʩʝʢʪʠʮʠʜʳ ʠ ʩʥʠʞʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʟʘʱʠʪʫ ʫʨʦʞʘʷ. 

ɽʱʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. ʄʥʦʛʠʝ ʕʇɺ ʦʧʨʝʜʝʣʝʥʳ ʚ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʣʠ ʩʘʜʢʦʚʳʭ ʦʧʳʪʘʭ. ʋʩʣʦʚʠʷ ʫ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ. ʂʘʢ ʧʦʢʘʟʘʣʦ ʩʨʘʚʥʝʥʠʝ ʧʦʪʝʨʴ ʫʨʦʞʘʷ ʦʪ ʣʠʯʠʥʦʢ ʧʴʷʚʠʮʳ ʚ 

ʤʘʨʣʝʚʳʭ ʩʘʜʢʘʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʧʦʚʨʝʞʜʝʥʠʠ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʠ ʙʳʣʠ ʚ 

1,3-1,8 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʘʜʢʘʭ. 

ɺ ʩʚʷʟʠ ʩʦ ʩʢʘʟʘʥʥʳʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʕʇɺ ʟʥʘʯʠʪʝʣʴʥʦ 

çʟʘʚʳʰʝʥʳè. ʊʨʝʙʫʶʪʩʷ, ʠʭ ʧʝʨʝʩʤʦʪʨ ʠ ʫʪʦʯʥʝʥʠʝ ʠ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ 

ʮʝʥ ʥʘ ʧʨʝʧʘʨʘʪʳ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ. 
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ʅɽʄɸʊʆɼʓ, ʇʆɺʈɽɾɼɸʖʑʀɽ ʂɸʈʊʆʌɽʃʔ 

 

ʂʘʨʪʦʬʝʣʴ ʧʦʨʘʞʘʶʪ ʜʚʘ ʚʠʜʘ ʥʝʤʘʪʦʜ: ʟʦʣʦʪʠʩʪʘʷ (Globodera 

rostochiensis) ʠ ʙʣʝʜʥʘʷ (G. pallida). ʇʝʨʚʳʡ ʠʟ ʥʠʭ ʠʟʚʝʩʪʝʥ ʩ 1923 ʛ., ʚʪʦʨʦʡ 

ʚʳʷʚʣʝʥ ʚ 1973 ʛ. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʙʣʝʜʥʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʳ ï 

ʧʦʚʳʰʝʥʥʘʷ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʢ ʫʩʪʦʡʯʠʚʳʤ ʩʦʨʪʘʤ, ʧʦʵʪʦʤʫ ʝʝ ʩʯʠʪʘʶʪ ʙʦʣʝʝ 

ʦʧʘʩʥʦʡ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʵʪʦʪ ʚʠʜ ʥʝ ʦʙʥʘʨʫʞʝʥ [1]. 

ɹʦʨʴʙʘ ʩ ʥʝʤʘʪʦʜʘʤʠ ʦʯʝʥʴ ʩʣʦʞʥʘ. ʉʪʨʘʪʝʛʠʷ ʠ ʪʘʢʪʠʢʘ ʝʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʩ ʤʦʤʝʥʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʟʦʣʦʪʠʩʪʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ 

ʥʝʤʘʪʦʜʳ ʚ 1949 ʛ. ʚ ʃʠʪʚʝ ʥʝ ʨʘʟ ʤʝʥʷʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʯʘʛʦʚ ʠ ʥʘʣʠʯʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʧʫʣʷʮʠʶ. ʊʘʢ, ʚ 40-ʭ 

ʛʦʜʘʭ, ʢʦʛʜʘ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʦʪʜʝʣʴʥʳʝ ʧʨʠʫʩʘʜʝʙʥʳʝ ʫʯʘʩʪʢʠ ʚ ʨʝʩʧʫʙʣʠʢʘʭ 

ʇʨʠʙʘʣʪʠʢʠ, ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʧʦʣʥʦʡ ʜʝʚʘʩʪʘʮʠʠ (ʪʘʢʠʤ ʪʝʨʤʠʥʦʤ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʜʦ 1973 ʛ.) ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʳ. ɼʣʷ ʵʪʦʛʦ ʥʘʨʷʜʫ ʩ 

ʢʘʨʘʥʪʠʥʥʳʤʠ ʤʝʨʘʤʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʮʠʩʪ, ʧʨʠʤʝʥʷʣʠ 

ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʡ ʧʨʝʧʘʨʘʪ ˉ 242 (ʭʣʦʨʧʠʢʨʠʥ). ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ 

ʵʬʬʝʢʪʠʚʥʦʡ, ʥʦ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʠʪʴ ʥʝʤʘʪʦʜʫ ʥʝ ʫʜʘʣʦʩʴ. ɺ ʧʦʩʣʝʜʫʶʱʝʝ 

ʪʨʠʜʮʘʪʠʣʝʪʠʝ ʟʦʥʘ ʦʯʘʛʦʚ ʨʘʩʰʠʨʠʣʘʩʴ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʩʳʛʨʘʣʠ 

ʠʥʪʝʥʩʠʚʥʳʝ ʧʝʨʝʚʦʟʢʠ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. ʇʨʠ ʥʘʣʠʯʠʠ 1 ʮʠʩʪʳ ʚ 

ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʚʟʷʪʳʭ ʠʟ ʧʘʨʪʠʠ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʤʘʩʩʦʡ 50 ʪ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʥʦʩʘ ʥʘ ʩʚʦʙʦʜʥʳʝ ʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 40 ʮʠʩʪ. ɺ ʧʝʨʚʳʡ 

ʞʝ ʛʦʜ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʥʘ 1 ʛʘ ʦʙʳʯʥʦ ʥʘʩʯʠʪʳʚʘʶʪ ʙʦʣʝʝ 200 ʙʦʣʴʥʳʭ 

ʨʘʩʪʝʥʠʠ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠʭ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʠ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʙʝʩʩʤʝʥʥʳʤ 

https://www.elibrary.ru/item.asp?id=31366177
https://www.elibrary.ru/item.asp?id=31366177
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ʚʳʨʘʱʠʚʘʥʠʝʤ ʢʘʨʪʦʬʝʣʷ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ-ʧʷʪʠ ʣʝʪ ʟʘʨʘʞʝʥʥʦʩʪʴ ʧʦʯʚʳ 

ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʟʤʥʦʞʝʥʠʷ 

ʥʝʤʘʪʦʜʳ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʦʡ ʟʘʨʘʞʝʥʥʦʩʪʠ ʧʦʯʚʳ: ʯʝʤ ʦʥʘ 

ʥʠʞʝ, ʪʝʤ ʚʳʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ. ʊʘʢ, ʧʨʠ 1/32 ʮʠʩʪʳ ʚ 100 ʩʤ
3
 

ʧʦʯʚʳ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 280, ʧʨʠ 1-17 ʠ 10-50 ʮʠʩʪʘʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3 ʠ 5. ɺ ʄʦʩʢʦʚʩʢʦʡ, ʉʤʦʣʝʥʩʢʦʡ, ʆʨʣʦʚʩʢʠʡ ʠ ʜʨʫʛʠʭ 

ʦʙʣʘʩʪʷʭ ʝʩʪʴ ʦʯʘʛʠ ʩ ʧʣʦʪʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʠ ʜʦ 100-200 ʪʳʩ. ʣʠʯʠʥʦʢ ʠ ʷʠʮ ʚ 

100 ʩʤ
3
 ʧʦʯʚʳ (500-800 ʮʠʩʪ). ʕʪʦ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʨʘʟʤʥʦʞʝʥʠʷ ʥʝʤʘʪʦʜʳ, 

ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʩʘʤʦʦʛʨʘʥʠʯʝʥʠʷ ʧʦʧʫʣʷʮʠʠ. 

ʊʘʢʠʝ ʦʯʘʛʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʣʦʞʝʥʳ ʥʘ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ ʩ 

ʤʦʥʦʢʫʣʴʪʫʨʦʡ ʢʘʨʪʦʬʝʣʷ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʚʦʙʦʜʥʳʭ ʦʪ 

ʥʝʤʘʪʦʜ ʧʦʣʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʦʜʥʦʡ ʪʦʥʥʦʡ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ, 

ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʫʯʘʩʪʢʘʭ ʩʦ ʩʪʝʧʝʥʴʶ ʟʘʨʘʞʝʥʠʷ ʜʦ 10 ʮʠʩʪ (1 -5 ʪʳʩ. ʣʠʯʠʥʦʢ 

ʠ ʷʠʮ) ʚ 100 ʩʤ
3
 ʧʦʯʚʳ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʥʝʩʝʥʦ ʩʚʳʰʝ 20 ʪʳʩ. ʮʠʩʪ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʦʣʦʪʠʩʪʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʳ ʚʝʜʝʪ ʥʝ ʪʦʣʴʢʦ ʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ, ʥʦ ʠ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʧʝʨʝʚʦʟʦʢ. ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʩʚʳʰʝ ʧʦʣʦʚʠʥʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʜʘʶʪ ʧʨʠʫʩʘʜʝʙʥʳʝ 

ʫʯʘʩʪʢʠ. ʉ ʨʘʟʚʠʪʠʝʤ ʘʨʝʥʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʧʝʨʝʭʦʜʦʤ ʥʘ ʥʦʚʳʝ ʬʦʨʤʳ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʜʦʣʷ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ, ʝʱʝ 

ʙʦʣʝʝ ʩʦʢʨʘʪʠʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʘʣʴʥʘ ʦʧʘʩʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʥʝʤʘʪʦʜʳ [2]. 

ɼʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʙʦʨʴʙʳ ʩ ʟʦʣʦʪʠʩʪʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ 

ʥʝʤʘʪʦʜʦʡ ʧʦʢʘ ʥʝʪ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʤʝʪʦʜ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʧʦʨʘʞʘʝʤʳʭ 

ʢʫʣʴʪʫʨ ʜʣʷ ʦʯʠʱʝʥʠʷ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʣʝʪ ï ʥʝʧʝʨʩʧʝʢʪʠʚʝʥ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʯʘʛʘʭ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ, ʍʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 

ʜʦʨʦʛʠ ʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʤʦʞʥʦ ʣʦʢʘʣʴʥʦè ɹʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʪʠʧʘ ʙʠʦʩʪʠʤʘ) ʥʝ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ 

ʦʯʠʱʝʥʠʠ ʧʦʯʚʳ ʦʪ ʥʝʤʘʪʦʜʳ. 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʦʪ ʟʘʨʘʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʥʘ 

ʚʦʦʨʫʞʝʥʠʝ ʤʠʨʦʚʦʡ ʦʧʳʪ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʩʪʦʠʪ ʚ ʣʦʢʘʣʠʟʘʮʠʠ ʟʦʥ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʩʜʝʨʞʠʚʘʥʠʠ ʟʘʨʘʞʝʥʥʦʩʪʠ ʧʦʯʚʳ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʨʘʩʩʝʣʝʥʠʝ ʮʠʩʪ ʠ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʝʥʪʘʙʝʣʴʥʳʝ ʤʝʪʦʜʳ ï 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʥʝʤʘʪʦʜʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï 

ʥʝ ʧʦʨʘʞʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ ʥʝʤʘʪʠʮʠʜʦʚ. 

ʊʨʠ ʪʨʝʙʦʚʘʥʠʷ ʚ ʪʘʢʪʠʢʝ ʙʦʨʴʙʳ ʩ ʧʘʪʦʛʝʥʦʤ ʩʯʠʪʘʝʤ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ. ʇʝʨʚʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʩʪʨʦʛʦʝ ʚʳʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ 

ʢʘʨʘʥʪʠʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʚʳʚʦʟʳ ʢʣʫʙʥʝʡ ʠʟ ʟʦʥʳ 

ʟʘʨʘʞʝʥʠʷ ʚ ʩʚʦʙʦʜʥʳʝ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ; ʛʨʘʤʦʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʝʨʝʚʦʟʦʢ, ʦʩʦʙʝʥʥʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʦʛʨʘʥʠʯʝʥʠʝ ʚʚʦʟʘ ʢʘʨʪʦʬʝʣʷ ʠʟ 

ʩʪʨʘʥ, ʠʤʝʶʱʠʭ ʦʯʘʛʠ ʙʦʣʝʟʥʠ, ʚʳʚʦʟʝ ʢʣʫʙʥʝʡ ʚ ʟʦʥʝ ʦʯʘʛʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʣʝ ʦʙʩʣʝʜʦʚʘʥʠʷ.  
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ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʤʘʪʦʜʳ ï ʩ ʩʝʤʝʥʘʤʠ, 

ʢʣʫʙʥʷʤʠ, ʢ ʠʭ ʢʘʯʝʩʪʚʫ ʠ ʧʨʘʚʠʣʘʤ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʉʝʤʝʥʦʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʜʦʣʞʥʦ ʚʤʝʩʪʠʪʴ ʚ ʩʚʦʙʦʜʥʳʭ ʦʪ 

ʥʝʤʘʪʦʜʳ ʨʘʡʦʥʘʭ ʠ ʭʦʟʷʡʩʪʚʘʭ ʦʪʧʫʩʢʘʝʤʳʡ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʩ ʧʨʘʚʠʣʴʥʳʤ 

ʦʬʦʨʤʣʝʥʥʳʤ ʢʘʨʘʥʪʠʥʥʳʤ ʩʝʨʪʠʬʠʢʘʪʦʤ. ɼʣʷ ʵʪʦʛʦ ʝʞʝʛʦʜʥʦ ʩ ʧʦʩʘʜʢʦʡ 

ʢʘʨʪʦʬʝʣʷ ʦʙʩʣʝʜʫʶʪ ʧʫʪʝʤ ʦʪʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʧʨʦʙ; ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ 

ʨʘʩʪʝʥʠʡ ʦʩʤʘʪʨʠʚʘʶʪ ʢʫʩʪʳ, ʦʩʦʙʝʥʥʦ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʥʘ ʧʦʣʷʭ, 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʧʨʠʫʩʘʜʝʙʥʳʤ ʫʯʘʩʪʢʘʤ, ʧʨʠ ʫʙʦʨʢʝ ʦʪʙʠʨʘʶʪ ʦʙʨʘʟʮʳ ʧʦʯʚʳ, 

ʦʪ ʙʫʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʜʝʣʘʶʪ ʩʤʝʪʢʠ ʩ ʢʣʫʙʥʝʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʨʪʠʠ ʢ 

ʦʪʛʨʫʟʢʝ ʠ ʘʥʘʣʠʟʠʨʫʶʪ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʝʨʚʠʯʥʳʡ ʦʩʤʦʪʨ), ʧʦʩʣʝ ʯʝʛʦ 

ʚʳʜʘʶʪ ʢʘʨʘʥʪʠʥʥʳʡ ʩʝʨʪʠʬʠʢʘʪ ʥʘ ʚʩʶ ʧʘʨʪʠʶ. ɿʘʪʝʤ ʧʨʦʚʦʜʷʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʚʪʦʨʠʯʥʳʡ ʜʦʩʤʦʪʨ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ʨʘʟʛʨʫʟʢʠ ï ʦʪʙʠʨʘʶʪ 

ʧʨʦʙʳ ʧʦʯʚʳ ʠʟ ʢʘʞʜʦʛʦ ʚʘʛʦʥʘ, ʧʘʨʪʠʠ ʠ ʘʥʘʣʠʟʠʨʫʶʪ [3]. 

ɺʘʞʥʦ ʧʨʠʥʷʪʴ ʪʘʢʞʝ ʤʝʨʳ, ʠʩʢʣʶʯʘʶʱʠʝ ʚʪʦʨʠʯʥʦʝ ʧʦʧʘʜʘʥʠʝ 

ʚʨʝʜʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʩʝʤʝʥʥʳʝ ʢʣʫʙʥʠ.  ʅʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʯʘʛʦʚ, ʜʘʞʝ ʧʨʠ 

ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʥʘʡʜʝʥʦ ʥʝʤʘʪʦʜ, ʧʦʯʚʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʩʣʦʚʥʦ ʩʚʦʙʦʜʥʦʡ, 

ʪʘʢ ʢʘʢ ʚʩʝʛʜʘ ʠʤʝʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʟʘʥʦʩʘ. ʇʦʵʪʦʤʫ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʚ 

ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʜ ʫʩʪʦʡʯʠʚʳʡ ʩʦʨʪ ʚʥʦʩʠʪʴ ʚ 

ʧʦʯʚʫ ʥʝʤʘʪʠʮʠʜ ʚ ʧʦʥʠʞʝʥʥʳʭ ʥʦʨʤʘʭ, ʘ ʟʘʪʝʤ ʦʩʚʦʙʦʞʜʘʪʴ ʢʣʫʙʥʠ ʦʪ ʟʝʤʣʠ 

ʧʫʪʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʠʣʠ ʤʳʪʴʷ ʚʦʜʦʡ ʩ ʭʠʤʠʯʝʩʢʠʤ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʩʣʫʯʘʡʥʦʛʦ 

ʟʘʨʘʞʝʥʠʷ. ʇʦʢʘ ʞʝ ʚ ʩʪʨʘʥʝ ʥʠ ʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʦ ʥʝ ʠʤʝʝʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʦʙʤʳʚʘ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠ ʦʙʩʫʰʢʠ ʢʣʫʙʥʝʡ.  

ɺʪʦʨʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʚʢʣʶʯʘʝʪ ʚʳʚʝʜʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ 

ʢʘʨʪʦʬʝʣʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʤʘʪʦʜʳ. ʀʟ 100 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʪʦʣʴʢʦ 6-12 ʩʦʩʪʘʚʣʷʶʪ ʥʝʤʘʪʦʜʦʫʩʪʦʡʯʠʚʝ 

ʚʝʜʴ ʚ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʣʦʪʠʩʪʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʳ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʝ ʤʝʥʝʝ 60%. ɺ ʧʨʦʰʣʦʤ ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʘʢʠʝ ʫʩʪʦʡʯʠʚʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ 

ʢʘʨʪʦʬʝʣʷ: ʄʝʪʘ, ɺʠʣʴʥʷ, ʅʠʜʘ, ɸʡʩʪʝʩ ʣʠʪʦʚʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʇʨʠʛʦʞʠʡ 2, 

ʅʘʨʦʯʴ, ɹʝʣʦʨʫʩʩʢʠʡ 3, ɼʚʠʥʘ, ɼʠʚʦʩʥʳ ï ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ, ɺʠʭʦʣʘ ï 

ʫʢʨʘʠʥʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʂʨʠʩʪʘʣʣ ï ʢʘʣʫʞʢʦʡ ʩʝʣʝʢʮʠʠ, ʃʫʢʴʷʥʦʚʩʢʠʡ, 

ɿʘʚʦʨʦʚʩʢʠʡ ï ʤʦʩʢʦʚʩʢʦʡ ʩʝʣʝʢʮʠʠ. ɹʦʣʴʰʦʡ ʥʝʜʦʩʪʘʪʦʢ ʵʪʠʭ ʩʦʨʪʦʚ ï ʛʝʥʥʘʷ 

ʦʜʥʦʪʠʧʥʦʩʪʴ: ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʛʝʥ ʫʩʪʦʡʯʠʚʦʩʪʠ ʅ1, ʧʦʣʫʯʝʥʥʳʡ ʦʪ Solanum 

andiginum, ʠ ʤʦʛʫʪ ʧʦʨʘʞʘʪʴʩʷ ʘʛʨʝʩʩʠʚʥʳʤʠ ʨʘʩʘʤʠ ʟʦʣʦʪʠʩʪʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ 

ʥʝʤʘʪʦʜʳ. ʅʝ ʟʘʱʠʱʝʥʳ ʦʥʠ ʠ ʦʪ ʙʣʝʜʥʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʳ ʚ ʩʣʫʯʘʝ 

ʟʘʥʦʩʘ ʝʸ ʚ ʥʘʰʫ ʩʪʨʘʥʫ [4]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʝʣʝʢʮʠʷ ʥʝʤʘʪʦʜʦʫʩʪʦʠʯʠʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ, ʠ ʯʪʦʙʳ ʠʭ ʧʨʘʚʠʣʴʥʦ ʨʘʡʦʥʠʨʦʚʘʣʠ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʠʟʫʯʘʶʪ ʩʦʩʪʘʚ ʧʦʧʫʣʷʮʠʡ ʥʝʤʘʪʦʜʳ. ʂʘʨʘʥʪʠʥʥʘʷ ʩʣʫʞʙʘ ʩʣʝʜʠʪ ʟʘ ʧʨʦʮʝʩʩʦʤ 

ʝʝ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʟʘʢʣʘʜʳʚʘʶʪ çʩʠʛʥʘʣʴʥʳʝè ʧʦʩʘʜʢʠ 

ʪʝʩʪ-ʩʦʨʪʦʚ ʧʦ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʝ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʣʫʯʘʝʚ ʟʘʨʘʞʝʥʠʷ 

ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ. ɺʅʀʀʂʈ ʦʙʦʙʱʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʦʧʳʪʦʚ, ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʠ ʢʦʦʨʜʠʥʠʨʫʝʪ ʨʘʙʦʪʫ. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʨʘʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʨʪʘ ʚ 

ʤʝʩʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʯʘʛʘ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʫʶʪ ʧʦʧʫʣʷʮʠʶ.  



23 

 

ɺ ʪʨʝʪʴʶ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʚʭʦʜʷʪ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʥʝʤʘʪʦʜʳ. ɹʦʣʴʰʘʷ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʦʪʚʦʜʠʪʩʷ 

ʩʦʟʜʘʥʠʶ çʟʦʥ ʦʟʜʦʨʦʚʣʝʥʠʷè, ʚ ʢʦʪʦʨʳʭ ʚʦʟʜʝʣʳʚʘʶʪ ʪʦʣʴʢʦ ʫʩʪʦʡʯʠʚʳʝ 

ʩʦʨʪʘ. ɹʫʜʝʪ ʟʘʧʨʝʱʝʥʦ ʚʦʟʜʝʣʳʚʘʪʴ ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʩʦʨʪʘ ʠ ʥʘ ʧʨʠʫʩʘʜʝʙʥʳʭ 

ʫʯʘʩʪʢʘʭ. ʈʝʢʦʤʝʥʜʦʚʘʥʳ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʭʦʨʦʰʝʤʫ 

ʨʘʟʚʠʪʠʶ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʠ ʥʝʧʦʨʘʞʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʧʦʣʥʦʤʫ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʢʦʨʥʝʡ ʚ ʟʘʨʘʞʝʥʥʳʝ ʩʣʦʠ ʧʦʯʚʳ ʠ ʪʝʤ ʩʘʤʳʤ çʦʯʠʱʝʥʠʶè 

ʧʦʯʚʳ ʦʪ ʠʥʚʘʟʠʠ. 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʙʦʨʦʪʴʩʷ ʩ ʥʝʤʘʪʦʜʦʡ ʪʨʫʜʥʦ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ 

ʧʨʦʪʠʚʦʥʝʤʘʪʦʜʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʟʘ ʜʚʘ-ʪʨʠ ʛʦʜʘ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʝʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘ 50% ʠ ʙʦʣʝʝ, ʥʦ ʥʝ ʣʠʢʚʠʜʠʨʫʶʪ ʧʦʣʥʦʩʪʴʶ. ɸ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ ʥʘ ʟʘʨʘʞʸʥʥʦʡ ʧʦʯʚʝ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ 

ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʧʦʚʳʰʘʝʪʩʷ. ʉʥʠʞʘʝʪʩʷ ʦʥʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʜʦ ʠʩʭʦʜʥʦʡ ʪʦʣʴʢʦ 

ʯʝʨʝʟ 6 ʣʝʪ. ʇʦʵʪʦʤʫ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʩʣʝʜʫʝʪ ʦʪʚʦʜʠʪʴ ʥʝ ʙʦʣʝʝ 16% ʧʘʰʥʠ, ʝʩʣʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʪʠʚʦʥʝʤʘʪʦʜʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʚʦʟʜʝʣʳʚʘʶʪ ʚʦʩʧʨʠʠʤʯʠʚʳʝ 

ʨʘʩʪʝʥʠʷ. ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʜʦʧʫʩʢʘʶʪʩʷ ʜʣʷ 

ʢʘʨʪʦʬʝʣʷ ʯʝʪʳʨʸʭ-ʧʷʪʠʧʦʣʴʥʡr ʩʝʚʦʦʙʦʨʦʪʳ. ʕʪʦ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʙʦʨʴʙʝ ʩ ʥʝʤʘʪʦʜʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʜʘʞʝ ʝʜʠʥʠʯʥʳʭ ʮʠʩʪ ʚ ʧʦʯʚʝ ʥʘ ʭʦʟʷʡʩʪʚʦ ʥʘʢʣʘʜʳʚʘʶʪ 

ʢʘʨʘʥʪʠʥ ʚ ʛʦʜ ʦʙʥʘʨʫʞʝʥʠʷ, ʥʦ ʥʝ ʧʦʟʜʥʝʝ ʩʨʦʢʘ ʨʝʘʣʠʟʘʮʠʠ ʢʘʨʪʦʬʝʣʷ. 

ʅʘʣʦʞʝʥʠʝ ʢʘʨʘʥʪʠʥʘ ʥʘ ʭʦʟʷʡʩʪʚʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʩʠʣʝʥʠʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ: ʦʙʩʣʝʜʫʶʪʩʷ ʚʩʝ ʧʦʣʷ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʠʣʝʛʘʶʱʘʷ ʢ ʥʝʤʫ 

ʪʝʨʨʠʪʦʨʠ,̫ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚʳʚʦʟ ʢʘʨʪʦʬʝʣʷ ʠ ʜʨʫʛʦʡ ʧʦʜʢʘʨʘʥʪʠʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ (ʥʘʧʨʠʤʝʨ, ʩʘʞʝʥʮʝʚ), ʧʨʦʚʝʨʷʶʪʩ ̫ ʤʝʩʪʘ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ɽʩʣʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʯʘʛʘ ʧʦʚʪʦʨʥʦ ʥʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ, ʪʦ ʢʘʨʘʥʪʠʥ ʩʥʠʤʘʶʪ, ʝʩʣʠ 

ʥʝʤʘʪʦʜʫ ʦʙʥʘʨʫʞʠʚʘʶʪ, ʪʦ ʥʘʟʥʘʯʘʶʪ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʝʝ ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʣʠʢʚʠʜʘʮʠʶ. ɿʦʥʘ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʣʦʱʘʜʴʶ, ʟʘʥʷʪʦʡ ʦʯʘʛʘʤʠ ʥʝʤʘʪʦʜʳ (ʙʦʣʝʝ 50%). ɹʳʚʘʝʪ, ʯʪʦ ʠ ʚ ʵʪʦʡ ʟʦʥʝ 

ʠʤʝʶʪʩʷ ʭʦʟʷʡʩʪʚʘ, ʩʚʦʙʦʜʥʳʝ ʦʪ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʳ, ʠ ʦʪ ʙʣʠʟʦʩʪʠ ʠʭ ʢ 

ʦʯʘʛʘʤ ʟʘʚʠʩʠʪ ʚʳʙʦʨ ʢʘʨʘʥʪʠʥʥʳʭ ʤʝʨ: ʢʦʤʧʣʝʢʩ ʠʩʪʨʝʙʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʚʦʟʷʪ ʢʘʨʪʦʬʝʣʴ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʩʪʘ 

ʨʝʘʣʠʟʘʮʠʠ, ʜʦʩʤʦʪʨ ʠ ʜʨ. 

ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʦʯʘʛʦʚ ʥʝʤʘʪʦʜʳ ʚ ʨʷʜʝ ʢʘʨʪʦʬʝʣʝʚʦʜʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ 

ʩʪʨʘʥʳ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʢʘʨʘʥʪʠʥʦʤ, ʪʘʢʪʠʢʫ ʙʦʨʴʙʳ ʩ ʛʣʦʙʦʜʝʨʦʟʦʤ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʦʟʠʮʠʡ ʆʥʘ ʜʦʣʞʥʘ ʟʘʚʠʩʝʪʴ ʦʪ ʟʦʥʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʯʘʛʦʚ, ʠʭ ʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ. ʊʘʢ, ʚ ʟʦʥʘʭ ʩʠʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ 

ʦʯʘʛʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʛʜʝ ʚʦʟʜʝʣʳʚʘʶʪ ʨʘʥʥʠʡ ʢʘʨʪʦʬʝʣʴ, ʤʝʨʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʷ, ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʤʘʪʦʜʳ ʜʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦ ʥʝʦʱʫʪʠʤʦʛʦ ʫʨʦʚʥʷ. ɺ ʟʦʥʘʭ ʦʯʘʛʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʨʝʜʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʨʘʞʝʥʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʷʟʘʪʝʣʴʥʘ 

ʧʦʣʥʘʷ ʣʠʢʚʠʜʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʧʫʣʷʮʠʠ ʥʘ ʛʨʘʥʠ 

ʚʳʷʚʣʝʥʠʷ. ɼʣʷ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʧʦʜʭʦʜʷʪ ʪʦʣʴʢʦ ʩʚʦʙʦʜʥʳʝ ʦʪ 
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ʥʝʤʘʪʦʜʳ ʭʦʟʷʡʩʪʚʘ ʚ ʟʘʢʨʳʪʳʭ ʟʦʥʘʭ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ɺʝʩʴ ʢʘʨʪʦʬʝʣʴ ʠʟ 

ʟʘʨʘʞʝʥʥʳʭ ʭʦʟʷʡʩʪʚ ʧʦʜʣʝʞʠʪ ʧʝʨʝʨʘʙʦʪʢʝ, ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʩʪʨʦʛʦ ʩʣʝʜʠʪʴ 

ʟʘ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝʤ ʦʪʭʦʜʦʚ ʢʘʨʪʦʬʝʣʝʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦʙʳ 

ʧʨʝʜʫʧʨʝʜʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʤʘʪʦʜʳ [5]. 

ʇʨʠ ʩʝʛʦʜʥʷʰʥʝʤ ʧʦʣʦʞʝʥʠʠ ʜʝʣ ʚ ʦʩʥʦʚʥʳʭ ʟʦʥʘʭ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʙʝʟ 

ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʦʯʘʛʦʚ, ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ, ʦʪʭʦʜʦʚ, ʪʘʨʳ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʝ ʦʙʦʡʪʠʩʴ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ï ʥʝ ʧʨʠʤʝʥʷʪʴ 

ʦʜʥʠ ʥʝʤʘʪʠʮʠʜʳ, ʘ ʯʝʨʝʜʦʚʘʪʴ ʠʭ ʩ ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʥʝ 

ʧʦʨʘʞʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʠʣʴʥʦʡ ʟʘʨʘʞʝʥʥʦʩʪʠ ʧʦʯʚʳ.  

ʇʦʢʘ ʤʳ ʥʝ ʛʦʪʦʚʳ ʧʦʩʪʘʚʠʪʴ ʟʘʩʣʦʥ ʧʦʚʳʰʝʥʠʶ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʟʦʣʦʪʠʩʪʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʳ ï ʤʘʣʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʥʝʤʘʪʦʜʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ, ʦʩʦʙʝʥʥʦ ʨʘʥʥʠʭ, ʩʣʘʙʦ ʧʦʩʪʘʚʣʝʥʦ ʠʭ 

ʩʝʤʝʥʦʚʦʜʩʪʚʦ, ʧʨʠʫʩʘʜʝʙʥʳʝ ʭʦʟʷʡʩʪʚʘ ʚʦʦʙʱʝ ʥʝ ʠʤʝʶʪ ʵʪʠʭ ʩʦʨʪʦʚ, ʥʝʪ 

ʜʝʰʝʚʳʭ ʥʝʤʘʪʠʮʠʜʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʥʘʣʘʞʝʥʳ ʤʘʩʩʦʚʳʝ ʘʥʘʣʠʟʳ ʧʨʦʙ 

ʧʦʯʚʳ ʠ ʠʭ ʦʪʙʦʨ, ʥʝ ʚʝʟʜʝ ʩʦʙʣʶʜʘʝʪʩʷ ʧʨʦʪʠʚʥʝʤʘʪʦʜʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʠ 

ʢʘʨʘʥʪʠʥʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʝʜʫʧʨʝʞʜʘʚʰʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʣʦʙʦʜʝʨʦʟʘ. ʕʪʠ ʚʦʧʨʦʩʳ ʪʨʝʙʫʶʪ ʙʳʩʪʨʝʡʰʝʛʦ ʨʝʰʝʥʠʷ.  
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ɼʃʗ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʈɽʎɽʇʊʋʈʓ ɹʃʖɼɸ  

çʂʆʊʃɽʊʓ ʀɿ ʀʅɼɽʁʂʀ ʉ ʍɺʆʁʅʓʄ ʂɸʈʊʆʌɽʃɽʄè  

 

ʇʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʟʜʦʨʦʚʴʝ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ɹʣʘʛʦʜʘʨʷ ʥʝʤʫ ʦʨʛʘʥʠʟʤ ʥʘʩʳʱʘʝʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʤʘʢʨʦʥʫʪʨʠʝʥʪʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʘʤʠ.  

ɺ ʥʘʰʠ ʜʥʠ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʧʨʝʜʧʦʯʠʪʘʝʪ ʝʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚʢʫʩʥʫʶ, ʥʦ 

ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʢʫʣʠʥʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʘʢʮʝʥʪʠʨʫʷ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʦʣʝʟʥʦʩʪʠ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʙʣʶʜʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʯʪʠ ʫ 

ʢʘʞʜʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʝʬʠʮʠʪ ʘʣʠʤʝʥʪʘʨʥʳʭ ʚʝʱʝʩʪʚ.  

ɼʦʙʠʪʴʩʷ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʢʫʣʠʥʘʨʥʦʛʦ ʠʟʜʝʣʠʷ ʤʦʞʥʦ ʧʫʪʝʤ ʩʦʯʝʪʘʥʠʷ 

ʧʨʠ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʳʨʴʷ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʠʤʝʶʱʝʛʦ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠ ʥʘʩʳʪʠʪʴ 

ʦʨʛʘʥʠʟʤ, ʠ ʦʙʦʛʘʪʠʪʴ ʝʛʦ ʮʝʥʥʳʤʠ ʥʫʪʨʠʝʥʪʘʤʠ. 

ʄʷʩʥʦʝ ʩʳʨʴʝ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʠ ʭʦʨʦʰʦ ʫʩʚʦʷʝʤʳʤ ʜʣʷ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʘ 

ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ. ʄʷʩʦ ʧʪʠʮʳ, ʘ ʠʤʝʥʥʦ, 

ʠʥʜʝʡʢʠ, ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʞʥʳʤ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ. ʆʥʦ ʩʯʠʪʘʝʪʩʷ ʜʠʝʪʠʯʝʩʢʠʤ 

ʠ ʧʦʩʪʥʳʤ, ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʙʝʣʢʦʚ, ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ: 
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ɺ4, ɺ5, ɺ6, ɺ12, ʈʈ, ʥʫʪʨʠʝʥʪʦʚ: ʥʘʪʨʠʷ, ʬʦʩʬʦʨʘ, ʩʝʣʝʥʘ, ʪʨʠʧʪʦʬʘʥʘ, ʢʘʣʠʷ, 

ʮʠʥʢʘ, ʞʝʣʝʟʘ ʠ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʥʝʚʳʩʦʢʦʡ 

ʢʘʣʦʨʠʡʥʦʩʪʴʶ (194 ʢʢʘʣ ʥʘ 100 ʛ) [1]. ʉʦʜʝʨʞʘʥʠʝ ʧʫʨʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ 

ʠʥʜʝʡʢʝ ʥʝʚʳʩʦʢʦʝ, ʧʦʵʪʦʤʫ ʝʝ ʤʦʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʣʶʜʷʤ ʩ ʤʦʯʝʢʘʤʝʥʥʦʡ 

ʙʦʣʝʟʥʴʶ ʠ ʧʦʜʘʛʨʦʡ, ʧʦʩʢʦʣʴʢʫ ʢʨʘʩʥʦʝ ʤʷʩʦ ʠʤ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ. ʀʟ 

ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʜʘʥʥʦʛʦ ʤʷʩʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: ʧʦʜʜʝʨʞʘʥʠʝ 

ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ɾʂʊ, ʎʅʉ ʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʧʦʚʳʰʝʥʠʝ ʟʘʱʠʪʥʳʭ 

ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʠ ʩʥʘʙʞʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʘʩʧʝʢʪʦʚ ʚʳʩʪʫʧʘʝʪ ʱʘʜʷʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʜʝʡʢʠ ʥʘ ʧʝʨʝʚʘʨʠʚʘʥʠʝ 

ʦʨʛʘʥʠʟʤʦʤ, ʪʦ ʝʩʪʴ ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʛʨʫʟʢʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ (ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʷʩʘ ʩʚʠʥʠʥʳ, ʛʦʚʷʜʠʥʳ, ʙʘʨʘʥʠʥʳ), ʯʪʦ ʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. 

ʉʝʡʯʘʩ ʠʟ ʤʷʩʘ ʧʪʠʮʳ ʧʨʦʠʟʚʦʜʷʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʙʣʶʜ 

ʠʟ ʨʫʙʣʝʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʨʝʜʠ ʥʠʭ 

ʷʚʣʷʶʪʩʷ ʢʦʪʣʝʪʳ.  

ɺʥʝʩʝʥʠʝ ʦʚʦʱʝʡ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʦʩʪʘʚ ʤʷʩʥʳʭ 

ʨʫʙʣʝʥʳʭ ʠʟʜʝʣʠʡ ʧʦʟʚʦʣʷʝʪ ʦʙʦʛʘʪʠʪʴ ʙʣʶʜʘ ʚʠʪʘʤʠʥʘʤʠ, ʧʠʱʝʚʳʤʠ 

ʚʦʣʦʢʥʘʤʠ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʤʠ.  

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʪʳʢʚʳ ʚ ʤʷʩʥʳʝ 

ʢʦʪʣʝʪʥʳʝ ʠʟʜʝʣʠʷ, ʪʘʢ ʢʘʢ ʦʥʘ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ (22 ʢʢʘʣ ʥʘ 100 

ʛ) [1], ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʠ ʢʣʝʪʯʘʪʢʠ, ʙʦʛʘʪʘ 

ʚʠʪʘʤʠʥʘʤʠ ɸ, ɺ3, ɺ4, ɺ5, ʉ, ɽ, ʈʈ, ʂ, ʘ ʪʘʢʞʝ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ï 

ʢʘʣʠʝʤ, ʬʦʩʬʦʨʦʤ, ʢʘʣʴʮʠʝʤ, ʤʘʛʥʠʝʤ, ʥʘʪʨʠʝʤ, ʢʨʝʤʥʠʝʤ, ʤʝʜʴʶ, 

ʤʦʣʠʙʜʝʥʦʤ. ʊʳʢʚʫ ʚʢʣʶʯʘʶʪ ʚ ʨʘʮʠʦʥʳ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ 

ʣʶʜʝʡ ʧʨʠ ʛʠʧʝʨʪʦʥʠʠ, ʪʫʙʝʨʢʫʣʝʟʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʦʥʢʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʟʨʝʥʠʷ ʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʙʦʛʘʪʘ 

ʙʝʪʘ-ʢʘʨʦʪʠʥʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʤʝʨʥʦ ʚ 5 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʤʦʨʢʦʚʠ, 

ʚʝʜʴ ʦʥ ʧʨʠʜʘʝʪ ʠʟʜʝʣʠʷʤ ʷʨʢʠʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ. ʊʳʢʚʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʚʝʜʝʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ ʞʠʜʢʦʩʪʠ, ʧʦʚʳʰʘʝʪ ʫʩʚʦʷʝʤʦʩʪʴ 

ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʝʥʝʨʘʮʠʠ ʢʣʝʪʦʢ, ʥʦʨʤʘʣʠʟʫʝʪ ʨʘʙʦʪʫ 

ʧʦʯʝʢ. ɺ ʜʘʥʥʦʤ ʦʚʦʱʝ ʩʦʜʝʨʞʘʪʩʷ ʬʠʪʦʩʪʝʨʦʣʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʚʝʜʝʥʠʷ ʠʟʣʠʰʥʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʠʟ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ɸ ʢʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ 

ʩʥʠʞʘʶʪ ʜʘʚʣʝʥʠʝ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ ʤʳʰʮ ʩʝʨʜʮʘ. ɺʠʪʘʤʠʥ ʂ 

ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʢʨʦʚʠ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʘʥʝʤʠʠ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʠʥʜʫʩʪʨʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ ʩʯʠʪʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʤʷʩʥʳʭ ʠʟʜʝʣʠʷʭ ʩ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʣʶʜʘ çʂʦʪʣʝʪʳ ʠʟ 

ʠʥʜʝʡʢʠ ʩ ʭʚʦʡʥʳʤ ʢʘʨʪʦʬʝʣʝʤè ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʘʥʘʣʦʛʠʯʥʳʭ ʦʧʳʪʦʚ ʩ ʟʘʤʝʥʦʡ ʯʘʩʪʠ ʤʘʩʩʳ ʬʘʨʰʘ ʪʳʢʚʦʡ. ɺʝʜʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʦʛʦ ʦʚʦʱʘ ʧʦʟʚʦʣʠʪ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʚʠʪʘʤʠʥʥʳʡ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ, 
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ʫʣʫʯʰʠʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʣʶʜʘ, ʠ ʦʩʦʙʝʥʥʦ ï ʦʙʦʛʘʪʠʪ ʝʛʦ 

ʢʣʝʪʯʘʪʢʦʡ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʣʶʯʥʠʢʦʚʘ ʆ.ɺ. ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʤʷʩʥʦʛʦ ʬʘʨʰʘ ʠʩʧʦʣʴʟʦʚʘʣʘ ʪʳʢʚʫ. ʆʥʘ ʚʳʷʚʠʣʘ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʤʷʢʦʪʠ 

ʪʳʢʚʳ ʚ ʬʘʨʰ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʠʶ ʙʣʶʜʘ ʙʝʣʢʦʤ (3,3%), ʧʝʢʪʠʥʘʤʠ (11% 

ʦʪ ʩʫʭʦʡ ʤʘʩʩʳ ʚʝʱʝʩʪʚʘ), ʚʠʪʘʤʠʥʘʤʠ ɺ3, ɺ4, ɺ5, ʉ, ʈʈ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʢʠʩʣʦʪʘʤʠ, ʘ ʪʘʢʞʝ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʩʦʯʥʳʤ ʠ ʥʝ ʠʩʢʘʞʘʝʪ ʘʨʦʤʘʪ [2].   

ʑʝʨʙʘʢʦʚʘ ɽ.ʀ. ʚ ʨʝʮʝʧʪʫʨʫ ʨʫʙʣʝʥʦʡ ʢʦʪʣʝʪʳ ʠʟ ʧʪʠʮʳ ʚʥʦʩʠʣʘ 

ʪʳʢʚʝʥʥʳʡ ʧʦʨʦʰʦʢ, ʟʘʤʝʥʷʷ ʯʘʩʪʴ ʭʣʝʙʘ, ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʰʠʭ ʩʚʦʡʩʪʚ. ʆʥʘ ʚʳʷʚʠʣʘ, ʯʪʦ ʚ ʧʦʨʦʰʢʝ ʠʟ 

ʜʘʥʥʦʛʦ ʦʚʦʱʘ ʩʦʜʝʨʞʠʪʩʷ ʧʦʯʪʠ ʚ 6 ʨʘʟ ʙʦʣʴʰʝ ʢʘʣʠʷ, ʯʝʤ ʚ ʭʣʝʙʝ, ʢʘʣʴʮʠʷ ï ʚ 

12,6 ʨʘʟ, ʤʘʛʥʠʷ ï ʚ 5,2 ʨʘʟʘ, ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ï ʚ 37 ʨʘʟ. ʊʘʢʞʝ ʦʥʘ ʦʪʤʝʪʠʣʘ, 

ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʭʣʝʙʘ ʦʪʩʫʪʩʪʚʫʶʪ ʚʠʪʘʤʠʥʳ ɸ, ʉ ʠ ʙʝʪʘ-ʢʘʨʦʪʠʥ, ʡʦʜ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪʩʷ ʚ ʪʳʢʚʝʥʥʦʤ ʧʦʨʦʰʢʝ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʑʝʨʙʘʢʦʚʘ ɽ.ʀ. ʩʨʘʚʥʠʣʘ ʚʦʜʦʧʦʛʣʦʱʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʭʣʝʙʘ ʠ ʧʦʨʦʰʢʘ ʠʟ 

ʪʳʢʚʳ: ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʨʦʰʢʘ ʚʳʰʝ, 

ʯʝʤ ʫ ʭʣʝʙʘ ʥʘ 2,8% ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʧʝʢʪʠʥʘ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʧʨʝʢʨʘʩʥʳʤ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʠʤ ʵʣʝʤʝʥʪʦʤ. ʊʘʢʞʝ ʦʥʘ ʦʪʤʝʪʠʣʘ, ʯʪʦ ʭʣʝʙ 

ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ɽ.ʀ. ʑʝʨʙʘʢʦʚʘ ʫʩʪʘʥʦʚʠʣʘ, 

ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʨʝʮʝʧʪʫʨʫ ʬʘʨʰʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʪʣʝʪ ʠʟ ʠʥʜʝʡʢʠ 

ʪʳʢʚʝʥʥʦʛʦ ʧʦʨʦʰʢʘ ʦʙʲʝʤ ʠ ʤʘʩʩʘ ʙʣʶʜʘ ʥʝʤʥʦʛʦ ʚʦʟʨʦʩʣʠ ʥʘ 1-3%, ʘ 

ʧʣʦʪʥʦʩʪʴ ʫʤʝʥʴʰʠʣʘʩʴ. ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʚ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʷʭ ʩ 

ʧʦʨʦʰʢʦʤ ʠʟ ʪʳʢʚʳ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 2,3 ï 4,7 ʨʘʟʘ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʭʣʝʙʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʯʘʪʢʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʦ ʠ ʩʪʘʣʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 18,5 ʜʦ 33,3% (ʧʨʠ 

ʨʘʟʣʠʯʥʦʤ ʧʨʦʮʝʥʪʝ ʚʚʝʜʝʥʠʷ ʪʳʢʚʝʥʥʦʛʦ ʧʦʨʦʰʢʘ ʚ ʬʘʨʰ). ʊʘʢʞʝ ʦʥʘ 

ʦʪʤʝʪʠʣʘ, ʯʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʦʨʦʰʢʘ ʙʣʶʜʦ ʩʪʘʣʦ ʠʤʝʪʴ ʧʨʠʷʪʥʳʡ ʠ 

ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ ʪʳʢʚʝʥʥʳʡ ʚʢʫʩ, ʠ ʧʦʚʳʩʠʣʘʩʴ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʠʟʜʝʣʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʦʙʦʛʘʪʠʣʦʩʴ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘ ʠʤʝʥʥʦ, ʩʪʘʣʦ 

ʩʦʜʝʨʞʘʪʴ ʩʫʪʦʯʥʫʶ ʥʦʨʤʫ ʢʘʣʠʷ, ʡʦʜʘ, ʚʠʪʘʤʠʥʘ ʉ ʠ ɓ-ʢʘʨʦʪʠʥʘ [3].  

ʄʠʭʘʣʝʚʘ ɽ.ɺ. ʠ ʈʝʥʝʚʘ ʖ.ɸ. ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʬʘʨʰʘ ʜʦʙʘʚʣʷʣʠ ʪʳʢʚʫ ʠ ʤʦʨʢʦʚʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 5-15% ʦʪ ʤʘʩʩʳ ʬʘʨʰʘ (ʩʤʝʩʴ 

ʛʦʚʷʜʠʥʳ, ʩʚʠʥʠʥʳ ʠ ʢʫʨʠʮʳ) ʚ ʚʠʜʝ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʥʠ ʚʳʷʚʠʣʠ, ʯʪʦ ʠʟʜʝʣʠʝ ʙʝʟ ʩʦʜʝʨʞʘʥʠʷ ʦʚʦʱʥʦʡ 

ʩʤʝʩʠ ʦʙʣʘʜʘʝʪ ʥʘʠʤʝʥʴʰʝʡ ʫʩʚʦʷʝʤʦʩʪʴʶ. ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʙʣʶʜʘ ʩʦʩʪʘʚʠʣ 

104% (ʩʦ ʩʤʝʩʴʶ) ʚ ʧʨʦʪʠʚʦʚʝʩ 99,1% (ʙʝʟ ʩʤʝʩʠ), ʯʪʦ ʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʬʘʨʰʘ. ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʠʟʜʝʣʠʝ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʩʤʝʩʠ ʪʳʢʚʳ ʠ ʤʦʨʢʦʚʠ ʦʙʣʘʜʘʝʪ ʣʫʯʰʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [4].  

ʂʘʫʭʯʝʰʚʠʣʠ ʅ.ʕ. ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʬʘʨʰ ʠʟ ʛʦʚʷʜʠʥʳ 

ʜʦʙʘʚʣʷʣ ʪʳʢʚʫ ʠ ʧʦʨʦʰʦʢ ʩʝʤʷʥ ʣʴʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʠʟʜʝʣʠʝ ʦʪʣʠʯʘʣʦʩʴ ʩʦʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ, ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʱʝʚʳʭ 
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ʚʦʣʦʢʦʥ, ʚʠʪʘʤʠʥʦʚ ɸ, ɺ5, ʈʈ, ɽ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ï ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, 

ʤʘʛʥʠʷ, ʤʦʣʠʙʜʝʥʘ, ʢʨʝʤʥʠʷ. ʊʘʢʞʝ ʦʪʤʝʯʝʥʘ ʧʨʠʷʪʥʘʷ ʚʢʫʩʦʚʘʷ ʛʘʤʤʘ 

ʛʦʪʦʚʦʛʦ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʟʜʝʣʠʷ, ʙʝʟ ʷʨʢʦ-ʚʳʨʘʞʝʥʥʦʛʦ ʧʨʠʚʢʫʩʘ ʪʳʢʚʳ ʠ 

ʩʝʤ̫ʥ ʣʴʥʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʙʣʶʜʘ ʟʘ ʩʯʝʪ 

ʚʥʦʩʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [5]. 

ʏʝʨʢʫʥʦʚʘ ɸ.ɼ. ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ ʬʘʨʰ ʨʫʙʣʝʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʚ 

ʦʙʦʣʦʯʢʝ (ʢʫʧʘʪʦʚ) ʚʥʦʩʠʣʘ ʤʫʢʫ ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ ʠ ʤʷʢʦʪʴ ʪʳʢʚʳ (5-10% 

ʦʪ ʤʘʩʩʳ ʬʘʨʰʘ) ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʙʣʶʜʘ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʦʥʘ ʚʳʷʚʠʣʘ, ʯʪʦ, ʙʣʘʛʦʜʘʨʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʫʧʘʪ ʧʦʚʳʩʠʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ, ʫʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʠ ʩʥʠʟʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʨʘ. ɹʣʶʜʦ ʦʙʦʛʘʪʠʣʦʩʴ ʚʠʪʘʤʠʥʦʤ ʉ ʥʘ 27% ʦʪ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ. ɺʥʝʩʝʥʠʝ 

ʤʷʢʦʪʠ ʪʳʢʚʳ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʩʦʯʥʦʩʪʠ ʙʣʶʜʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʘʣʦʩʴ ʥʘ ʠʟʤʝʥʝʥʠʠ ʚʠʜʘ ʥʘ ʨʘʟʨʝʟʝ. ɺ ʠʪʦʛʝ ʏʝʨʢʫʥʦʚʘ ɸ.ɼ. ʧʦʣʫʯʠʣʘ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʩʦʩʪʘʚʫ ʥʫʪʨʠʝʥʪʦʚ [6]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʠ 

ʧʝʨʩʧʝʢʪʠʚʦʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʮʝʧʪʫʨʳ ʙʣʶʜʘ çʂʦʪʣʝʪʳ ʠʟ ʠʥʜʝʡʢʠ ʩ 

ʭʚʦʡʥʳʤ ʢʘʨʪʦʬʝʣʝʤè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʪʳʢʚʳ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʥʦʡ ʧʦʜʘʯʠ ʜʘʥʥʦʛʦ 

ʙʣʶʜʘ ʚ ʨʝʩʪʦʨʘʥʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʜʘʞʠ, ʧʨʠʚʣʝʢʘʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʘʚʠʣʴʥʦʡ ʧʠʱʝʡ ʠ 

ʠʥʪʝʨʝʩʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʠʟʜʝʣʠʠ. 
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ʊɽʍʅʆʃʆɻʀʗ ʇʈʀɻʆʊʆɺʃɽʅʀʗ  

ʄʋʏʅʆɻʆ ʂʆʅɼʀʊɽʈʉʂʆɻʆ ʀɿɼɽʃʀʗ çʈʋʃɽʊ ʌʈʋʂʊʆɺʓʁè  

ʉ ɼʆɹɸɺʃɽʅʀɽʄ ʂʋʂʋʈʋɿʅʆʁ ʄʋʂʀ 

 

ɺ ʈʦʩʩʠʠ ʩʝʡʯʘʩ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʨʠʥʮʠʧʦʚ ʟʜʦʨʦʚʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʥʘʩʳʱʝʥʠʷ ʠʟʜʝʣʠʡ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʤʠ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʦʞʠʨʝʥʠʷ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʜʨ.), 

ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʙʘʟʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʚʳʩʦʢʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ 

ʦʙʦʛʘʱʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ.  

ɼʦʙʠʪʴʩʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʥʘʪʫʨʘʣʴʥʳʭ 

ʦʙʦʛʘʱʘʶʱʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʙʣʶʜʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʩʚʦʝʥʠʶ 

ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ 

ʩʥʠʟʠʪʴ ʜʝʬʠʮʠʪ ʥʫʪʨʠʝʥʪʦʚ ʟʘ ʩʯʝʪ ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʠʛʨʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʤʫʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ: ʧʝʯʝʥʴʷ, ʧʨʷʥʠʢʠ, ʚʘʬʣʠ, ʪʦʨʪʳ, 

ʧʠʨʦʞʥʳʝ, ʢʝʢʩʳ [1]. ʇʨʠ ʵʪʦʤ ʣʠʜʝʨʘʤʠ ʦʩʪʘʶʪʩʷ ʠʟʜʝʣʠʷ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʙʠʩʢʚʠʪʥʦʛʦ ʪʝʩʪʘ. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʧʨʦʠʟʚʦʜʠʤʳʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʷʚʣʷʝʪʩʷ ʙʠʩʢʚʠʪʥʦʝ ʠʟʜʝʣʠʝ çʈʫʣʝʪ ʬʨʫʢʪʦʚʳʡè.  

ʈʫʣʝʪ ï ʤʫʯʥʦʝ ʢʦʥʜʠʪʝʨʩʢʦʝ ʠʟʜʝʣʠʝ ʠʟ ʚʳʧʝʯʝʥʥʦʛʦ ʧʣʘʩʪʘ ʙʠʩʢʚʠʪʥʦʛʦ 

ʪʝʩʪʘ, ʩʚʝʨʥʫʪʦʛʦ ʚ ʚʠʜʝ ʪʦʥʢʦʛʦ ʨʦʣʣʘ, ʩʦ ʩʣʦʝʤ ʥʘʯʠʥʢʠ ʚʥʫʪʨʠ. ʉʚʝʨʭʫ ʦʥ 
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ʤʦʞʝʪ ʙʳʪʴ ʫʢʨʘʰʝʥ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ, ʛʣʘʟʫʨʴʶ ʠʣʠ ʢʨʝʤʦʤ [2, 4]. ɼʘʥʥʦʝ 

ʠʟʜʝʣʠʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʬʝ, ʩʪʦʣʦʚʳʭ, ʧʝʢʘʨʥʷʭ, ʘ ʪʘʢʞʝ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʦʨʛʦʚʣʠ ï ʤʘʛʘʟʠʥʘʭ, ʛʠʧʝʨʤʘʨʢʝʪʘʭ ʠ ʧʨ. ʇʨʠʛʦʪʦʚʠʪʴ ʨʫʣʝʪ ʥʝ 

ʩʦʩʪʘʚʠʪ ʪʨʫʜʘ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚʩʝʛʜʘ ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʙʦʨ 

ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ: ʤʫʢʘ, ʷʡʮʘ ʠ ʩʘʭʘʨ. ʂʨʦʤʝ ʪʦʛʦ, ʨʫʣʝʪ ʧʦʣʫʯʘʝʪʩʷ 

ʢʨʘʩʠʚʳʤ ʠ ʚʢʫʩʥʳʤ, ʝʛʦ ʧʨʠʛʦʪʦʚʠʪʴ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʠ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʙʠʩʢʚʠʪʥʳʡ ʪʦʨʪ.  

ɹʠʩʢʚʠʪʥʳʡ ʨʫʣʝʪ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʠʪ 

ʤʥʦʛʦ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʝʝ ʟʘʧʘʩʘ, 

ʘ ʪʘʢʞʝ ʩʥʘʙʞʘʝʪ ʤʳʰʮʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʤʘ. ʊʘʢʞʝ ʠʟʜʝʣʠʝ ʩʦʜʝʨʞʠʪ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʦʨʛʘʥʠʟʤʫ ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʤ 

ʥʘʯʠʥʢʠ: ʬʨʫʢʪʦʚ, ʷʛʦʜ, ʦʨʝʭʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʥʫʪʨʠʝʥʪʦʚ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʙʠʩʢʚʠʪʥʦʛʦ ʨʫʣʝʪʘ, ʥʝ 

ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʢʘʣʦʨʠʡʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʧʦʩʢʦʣʴʢʫ 

ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʘ. ʇʦʵʪʦʤʫ ʨʫʣʝʪ, ʢʘʢ ʠ ʜʨʫʛʠʝ 

ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʣʫʯʰʝ ʫʧʦʪʨʝʙʣʷʪʴ ʚ ʫʤʝʨʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʦ 

ʠʟʙʝʞʘʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩʘʭʘʨʘ ʠ ʥʘʢʦʧʣʝʥʠʷ ʢʘʣʦʨʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʚʳʰʝʥʠʶ ʚʝʩʘ ʠ ʧʦʷʚʣʝʥʠʶ ʧʨʦʙʣʝʤ ʩʦ ʟʜʦʨʦʚʴʝʤ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʫʣʝʪʘ ʷʚʣʷʝʪʩʷ ʤʫʢʘ. ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ 

ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʤʫʯʥʳʭ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʢʫʢʫʨʫʟʥʫʶ. ʇʦʩʢʦʣʴʢʫ ʢʫʢʫʨʫʟʥʘʷ ʤʫʢʘ ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʢʣʝʪʯʘʪʢʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠ ʮʝʥʥʳʭ ʥʫʪʨʠʝʥʪʦʚ. 

ʂʫʢʫʨʫʟʥʘʷ ʤʫʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʤʝʣʴʯʝʥʥʳʝ ʜʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʨʦʰʢʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʢʣʝʪʯʘʪʢʫ, ʪʨʠ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪʳ (ʣʝʡʮʠʥ, ʠʟʦʣʝʡʮʠʥ, ʚʘʣʠʥ), ɓ-ʢʘʨʦʪʠʥ, ʨʝʪʠʥʦʣ, ʭʦʣʠʥ, 

ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ ʠ ʂ, ʉ, ʥʠʢʦʪʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʞʝʣʝʟʦ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, 

ʮʠʥʢ, ʬʦʩʬʦʨ ʠ ʩʝʣʝʥ. ɺ ʩʦʩʪʘʚʝ ʜʘʥʥʦʡ ʤʫʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʛʣʶʪʝʥ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ 

ʮʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʣʶʜʴʤʠ, ʩʪʨʘʜʘʶʱʠʤʠ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʢʣʝʡʢʦʚʠʥʳ (ʮʝʣʠʘʢʠʝʡ). ʀʟ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʢʫʢʫʨʫʟʥʦʡ 

ʤʫʢʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: ʫʢʨʝʧʣʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʠ ʩʦʩʫʜʦʚ, 

ʫʣʫʯʰʝʥʠʝ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʚ ɾʂʊ, ʚʳʚʝʜʝʥʠʝ ʠʟʣʠʰʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʭʦʣʝʩʪʝʨʠʥʘ ʠʟ ʦʨʛʘʥʠʟʤʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʝʥʝʨʘʮʠʠ ʢʣʝʪʦʢ ʠ ʫʣʫʯʰʘʝʪ 

ʚʥʝʰʥʠʡ ʚʠʜ ʟʫʙʦʚ, ʥʦʛʪʝʡ ʠ ʚʦʣʦʩ, ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʫʨʦʚʥʝ ʩʘʭʘʨʘ, ʘʥʝʤʠʠ ʠ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʵʪʦʡ ʤʫʢʠ ʙʫʜʝʪ ʩʥʠʞʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʫʣʫʯʰʘʪʴ 

ʩʘʤʦʯʫʚʩʪʚʠʝ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʜʠʘʛʥʦʟʦʚ.   

ʂʫʢʫʨʫʟʥʘʷ ʤʫʢʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʰʝʥʠʯʥʦʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʞʝʣʝʟʘ, ʬʦʩʬʦʨʘ ʠ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ 

(ɺ1, ɺ2, ɺ5, ɺ6, ɺ9), ɽ ʠ ʈʈ [3].  
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ʀʩʭʦʜʷ ʠʟ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʯʠʪʘʝʪʩʷ ʟʘʤʝʥʘ 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʢʫʢʫʨʫʟʥʫʶ, ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ ʥʘ 10%, ʚʦ ʚʪʦʨʦʤ ï ʥʘ 20% ʠ 

ʚ ʪʨʝʪʴʝʤ ï ʥʘ 30%. ɼʘʥʥʘʷ ʟʘʤʝʥʘ ʧʦʟʚʦʣʠʪ ʦʙʦʛʘʪʠʪʴ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, 

ʧʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʫʯʥʦʛʦ ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʠʟʜʝʣʠʷ çʈʫʣʝʪ 

ʬʨʫʢʪʦʚʳʡè.  

ʊʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʬʨʫʢʪʦʚʦʛʦ ʨʫʣʝʪʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʪʘʜʠʡ: ʚʟʙʠʚʘʥʠʝ ʷʠʮ ʩ ʩʘʭʘʨʦʤ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʧʳʰʥʦʡ ʤʘʩʩʳ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʚ ʨʘʟʤʝʨʝ 2,5-3 ʨʘʟʘ; ʚʚʝʜʝʥʠʝ ʧʨʦʩʝʷʥʥʦʡ ʤʫʢʠ ʚ 2-3 

ʧʨʠʝʤʘ ʚ ʤʘʩʩʫ; ʚʳʢʣʘʜʳʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʩʳ ʚ ʬʦʨʤʫ ʜʣʷ ʚʳʧʝʢʘʥʠʷ, 

ʟʘʩʪʣʘʥʥʫʶ ʧʝʨʛʘʤʝʥʪʥʦʡ ʙʫʤʘʛʦʡ; ʚʳʧʝʯʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 180-220 ÁC ʚ 

ʪʝʯʝʥʠʝ 10-15 ʤʠʥʫʪ; ʚʳʩʪʘʠʚʘʥʠʝ ʚʳʧʝʯʝʥʥʦʛʦ ʙʠʩʢʚʠʪʘ ʚ ʪʝʯʝʥʠʝ 8-10 ʯʘʩʦʚ; 

ʩʥʷʪʠʝ ʩ ʧʝʨʛʘʤʝʥʪʥʦʡ ʙʫʤʘʛʠ, ʩʤʘʟʳʚʘʥʠʝ ʬʨʫʢʪʦʚʦʡ ʥʘʯʠʥʢʦʡ ʠ ʩʚʝʨʪʳʚʘʥʠʝ 

ʚ ʚʠʜʝ ʨʫʣʝʪʘ, ʨʘʟʨʝʟʘʥʠʝ ʥʘ ʯʘʩʪʠ, ʧʦʩʳʧʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ.  

ʈʘʩʢʣʘʜʢʘ ʠʥʛʨʝʜʠʝʥʪʦʚ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʝʮʝʧʪʫʨʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʥʜʠʪʝʨʩʢʦʛʦ 

ʠʟʜʝʣʠʷ çʈʫʣʝʪ ʬʨʫʢʪʦʚʳʡè, ʛ 

 

ʇʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʥʜʠʪʝʨʩʢʦʛʦ 

ʠʟʜʝʣʠʷ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʫʣʝʪʘ.  

ɺ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʝʮʝʧʪʫʨʦʡ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʢʫʢʫʨʫʟʥʦʡ ʤʫʢʠ 

ʚʢʫʩ ʠʟʜʝʣʠʷ ʩʪʘʣ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ, ʩ ʧʨʠʷʪʥʳʤ ʣʝʛʢʠʤ ʠ ʥʝ ʥʘʚʷʟʯʠʚʳʤ 

ʧʦʩʣʝʚʢʫʩʠʝʤ ʢʫʢʫʨʫʟʳ. ʇʨʠ ʟʘʤʝʥʝ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʢʫʢʫʨʫʟʥʦʡ ʥʘ 30% 

(ʦʙʨʘʟʝʮ ˉ3) ʠʟʜʝʣʠʝ ʧʨʠʦʙʨʝʣʦ ʷʨʢʠʡ ʘʨʦʤʘʪ ʢʫʢʫʨʫʟʳ ʠ ʧʦʣʫʯʠʣʦʩʴ ʷʨʢʦ-

ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʩʪʘʣʦ ʙʦʣʝʝ ʧʣʦʪʥʦʝ, ʥʦ ʧʨʠ ʩʚʦʨʘʯʠʚʘʥʠʠ ʚ ʨʦʣʣ ʙʠʩʢʚʠʪ ʥʘʯʘʣ 

ʢʨʦʰʠʪʴʩʷ ʠ ʧʦʷʚʠʣʠʩʴ ʪʨʝʱʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʫʣʝʪʘ. ʇʨʠ ʟʘʤʝʥʝ 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ 10% ʢʫʢʫʨʫʟʥʦʡ ʤʫʢʠ (ʦʙʨʘʟʝʮ ˉ1) ʠʟʜʝʣʠʝ ʚʥʝʰʥʝ ʥʝ 
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ʠʟʤʝʥʠʣʦʩʴ. ʆʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʫʣʝʪʘ ʩʯʠʪʘʝʪʩʷ ʚʘʨʠʘʥʪ 

ʩ ʟʘʤʝʥʦʡ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʢʫʢʫʨʫʟʥʫʶ ʚ ʢʦʣʠʯʝʩʪʚʝ 20% (ʦʙʨʘʟʝʮ ˉ2), 

ʧʦʩʢʦʣʴʢʫ ʠʟʜʝʣʠʝ ʦʪʣʠʯʘʝʪʩʷ ʭʦʨʦʰʝʡ ʧʦʨʠʩʪʦʩʪʴʶ, ʧʨʠʦʙʨʝʣʦ ʧʨʠʷʪʥʳʡ 

ʘʨʦʤʘʪ ʠ ʚʢʫʩ, ʨʫʣʝʪ ʧʨʠ ʨʘʩʢʫʩʳʚʘʥʠʠ ʩʪʘʣ ʙʦʣʝʝ ʨʘʩʩʳʧʯʘʪʳʤ ʠ ʥʝʞʥʳʤ, 

ʮʚʝʪ ʙʠʩʢʚʠʪʘ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ, ʘ ʢʦʨʦʯʢʘ ʠʤʝʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʫʢʫʨʫʟʥʦʡ ʤʫʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʫʯʥʦʝ 

ʢʦʥʜʠʪʝʨʩʢʦʝ ʠʟʜʝʣʠʝ çʈʫʣʝʪ ʬʨʫʢʪʦʚʳʡè ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʚʢʫʩʦʚʳʤʠ ʠ 

ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʳʣʦ 

ʧʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʠʱʝʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʝʡ ʦʙʨʘʟʮʘ ˉ2 ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʇʠʱʝʚʘʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʨʫʣʝʪʘ ʚ 100 ʛʨʘʤʤʘʭ 

ʧʨʦʜʫʢʪʘ  
ʇʦʢʘʟʘʪʝʣʠ, ʝʜ. ʠʟʤ. ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʆʙʨʘʟʝʮ ˉ2 

ɹʝʣʢʠ, ʛ 3,9 6,1 

ɾʠʨʳ, ʛ 2,6 3,9 

ʋʛʣʝʚʦʜʳ, ʛ 61,3 45,6 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ 285,0 242,5 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʯʘʩʪʠʯʥʘʷ 

ʟʘʤʝʥʘ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʢʫʢʫʨʫʟʥʫʶ ʤʫʢʫ ʚ ʨʝʮʝʧʪʫʨʝ ʠʟʜʝʣʠʷ çʈʫʣʝʪ 

ʬʨʫʢʪʦʚʳʡè ʧʨʠʚʝʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʠ ʞʠʨʘ ʧʨʠʤʝʨʥʦ ʚ 1,5 

ʨʘʟʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʚʦʜʦʚ - ʚ 1,4 ʨʘʟʘ ʠ ʢʘʣʦʨʠʡʥʦʩʪʠ ï ʚ 1,2 

ʨʘʟʘ.  

ʊʘʢʠʤ, ʦʙʨʘʟʦʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʥʝʩʝʥʠʝ ʤʫʢʠ ʠʟ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ 

ʤʫʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʠ ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʧʨʦʜʘʞ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʠ ʠʥʪʝʨʝʩʥʳʭ 

ʚʘʨʠʘʮʠʡ ʫʞʝ ʧʦʣʶʙʠʚʰʠʭʩʷ ʜʝʩʝʨʪʦʚ. 
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ʋɼʂ 641.887; 664 
ɾʘʨʦʚʘ ɸ.ɺ., ʩʪʫʜʝʥʪ, 

ʂʫʟʥʝʮʦʚʘ ʂ.ʅ., ʩʪʫʜʝʥʪ,  

ʊʫʨʢʠʥ ɺ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʀɿʋʏɽʅʀɽ ɸʉʉʆʈʊʀʄɽʅʊɸ ʀ ʆʉʆɹɽʅʅʆʉʊɽʁ ʉʆɺʈɽʄɽʅʅʆɻʆ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʉʆʋʉʆɺ-ʂɽʊʏʋʇʆɺ, ʈɽɸʃʀɿʋɽʄʓʍ ɺ ɻ. ʈʗɿɸʅʀ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩʝʣʝʥʠʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ ʚ 

ʧʠʪʘʥʠʠ ʨʘʟʣʠʯʥʳʝ ʩʦʫʩʳ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʙʣʶʜ ʠʣʠ ʧʦʜʘʶʪ ʦʪʜʝʣʴʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʳʭ ʢʫʣʠʥʘʨʥʳʭ ʠʟʜʝʣʠʡ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʫʩʦʚ ʷʚʣʷʝʪʩʷ 

ʢʝʪʯʫʧ. ʂʦʤʧʦʥʝʥʪʳ ʨʝʮʝʧʪʫʨ ʢʝʪʯʫʧʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʤʝʶʪ ʩʣʦʞʥʳʝ ʤʥʦʛʦʬʘʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ï 

ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʦʨʛʘʥʠʟʤʘ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʪʦʚʳʭ 

ʩʦʫʩʦʚ, ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʩʦʫʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʝʪʯʫʧʦʤ 

ʜʦʤʘʰʥʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʦʥʩʝʨʚʘʥʪʳ ʚ ʧʠʪʘʥʠʠ ʤʦʛʫʪ ʧʦʚʳʰʘʪʴ 

ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʚʳʟʳʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʤ ʪʨʘʢʪʦʤ (ɾʂʊ) ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ [1, 2, 3]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʩʧʝʢʪʦʚ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʧʨʠʤʝʨʝ ʢʝʪʯʫʧʦʚ ʧʦʧʫʣʷʨʥʳʭ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ, 

ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʛ. ʈʷʟʘʥʠ.  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʢʝʪʯʫʧ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʤʷʩʥʳʭ ʠ ʦʚʦʱʥʳʭ ʙʣʶʜ, ʙʫʪʝʨʙʨʦʜʦʚ, ʛʘʤʙʫʨʛʝʨʦʚ ʠ ʧʨ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʝʛʦ 

ʦʩʥʦʚʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʧʨʦʠʟʚʦʜʥʳʝ ʩʦʫʩʳ ʠ ʟʘʧʨʘʚʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʝʪʯʫʧʘ 

https://www.elibrary.ru/item.asp?id=28765352
https://www.elibrary.ru/item.asp?id=28765352
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ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʢʦʨʨʝʢʮʠʶ ʧʠʱʝʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʠʜʘʥʠʷ ʩʦʯʥʦʩʪʠ ʛʦʪʦʚʦʛʦ ʙʣʶʜʘ, 

ʯʪʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʮʝʥʝ ʢʝʪʯʫʧʘ, ʜʝʣʘʝʪ ʝʛʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʙʣʶʜ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ɿʘ 2022 ʛʦʜ ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 663 376 ʪʳʩ. ʫʩʣʦʚʥʭr ʙʘʥʦʢ 

ʢʝʪʯʫʧʘ, ʯʪʦ ʥʘ 12,1% ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ 2021 ʛʦʜ [4]. ʆʜʠʥ 

ʨʦʩʩʠʷʥʠʥ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʫʧʦʪʨʝʙʣʷʝʪ ʜʦ ʪʨʝʭ ʩʨʝʜʥʠʭ ʫʧʘʢʦʚʦʢ ʢʝʪʯʫʧʘ, 

ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʢʫʩ ʠ ʮʝʥʫ. 

ʆʩʥʦʚʥʳʝ ʪʦʨʛʦʚʳʝ ʤʘʨʢʠ ʢʝʪʯʫʧʘ ʚ ʈʦʩʩʠʠ: ʉʣʦʙʦʜʘ, Mr. Ricco, Hienz, 

PIKADOR, ʄʘʭʝʝʚʲ, ʉalve. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʈʦʩʩʠʡʩʢʠʝ ʚʠʜʳ ʢʝʪʯʫʧʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʨʦʢʦʡ ʘʩʩʦʨʪʠʤʝʥʪʥʦʡ ʣʠʥʝʡʢʦʡ: ʢʣʘʩʩʠʯʝʩʢʠʡ, ʪʦʤʘʪʥʳʡ, 

ʰʘʰʣʳʯʥʳʡ, ʣʝʯʦ, ʩ ʯʝʩʥʦʢʦʤ, ʩ ʠʢʨʦʡ ʢʘʙʘʯʢʦʚʦʡ, ʛʨʠʣʴ, ʢʘʨʨʠ, ʯʠʣʠ, 

ʛʨʫʟʠʥʩʢʠʡ, ʙʘʚʘʨʩʢʠʡ ʩ ʟʝʣʝʥʳʤ ʣʫʢʦʤ, ʥʝʞʥʳʡ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦʡ ʪʦʤʘʪʥʳʡ ʠ ʰʘʰʣʳʯʥʳʡ ʢʝʪʯʫʧʳ. 

ʆʩʥʦʚʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʝʪʯʫʧʘ ʩʦʩʪʘʚʣʷʝʪ ʪʦʤʘʪʥʘʷ ʧʘʩʪʘ, ʢʦʪʦʨʫʶ 

ʧʦʣʫʯʘʶʪ ʠʟ ʩʝʟʦʥʥʳʭ ʧʦʤʠʜʦʨʦʚ. ʊʦʤʘʪʥʳʡ ʩʝʟʦʥ ʠʤʝʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʦʨʷʜʢʘ ʪʨʝʭ ʤʝʩʷʮʝʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʷʪʩʷ ʟʘʛʦʪʦʚʢʠ ʪʦʤʘʪʥʦʡ 

ʧʘʩʪʳ ʙʝʟ ʢʦʞʠʮʳ ʠ ʩʝʤʷʥ ʥʘ ʮʝʣʳʡ ʛʦʜ ʜʣʷ ʟʘʚʦʜʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʢʝʪʯʫʧʳ. 

ʈʝʮʝʧʪʫʨʘ ʢʝʪʯʫʧʘ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʢʨʠʪʝʨʠʷʤʠ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ 32063-2013 

çʂʝʪʯʫʧʳ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè.  

ʇʨʦʤʳʰʣʝʥʥʳʡ ʢʝʪʯʫʧ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʤʝʭʘʥʠʟʘʮʠʠ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʠ ʚʥʦʩʷʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʨʘʟʣʠʯʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ (ʘʨʦʤʘʪʠʟʘʪʦʨʳ, 

ʢʦʥʩʝʨʚʘʥʪʳ, ʘʥʪʠʦʢʠʩʣʠʪʝʣʠ, ʟʘʛʫʩʪʠʪʝʣʠ, ʥʘʧʦʣʥʠʪʝʣʠ), ʩʣʫʞʘʱʠʝ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ, 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʯʘʱʝ ʚʩʝʛʦ 

ʯʘʩʪʠʯʥʦ ʣʠʰʝʥʳ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʱʠʭ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʝʪʯʫʧʘ 

ʩʣʝʜʫʶʱʠʝ. ʊʦʤʘʪʥʘʷ ʧʘʩʪʘ ʚ ʤʝʰʢʘʭ-ʫʧʘʢʦʚʢʝ ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʳʝ ʚʘʣʢʠ ʠ ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʚ ʙʫʥʢʝʨ-ʢʦʥʪʝʡʥʝʨ, ʠʟ ʢʦʪʦʨʦʛʦ ʝʝ 

ʜʦʟʠʨʫʶʪ ʚ ʝʤʢʦʩʪʴ ʩʤʝʩʠʪʝʣʷ. ɺ ʩʤʝʩʠʪʝʣʴ ʪʘʢ ʞʝ ʜʦʟʠʨʦʚʘʥʥʦ ʧʦʩʪʫʧʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʧʦ ʨʝʮʝʧʪʫʨʝ: ʫʢʩʫʩ, ʩʘʭʘʨ, ʩʦʣʴ ʠ ʩʧʝʮʠʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʥʳʝ ʦʚʦʱʥʳʝ, ʬʨʫʢʪʦʚʳʝ, ʷʛʦʜʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ ʠ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ) ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʛʦʪʦʚʷʪ ʢʝʪʯʫʧ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʚ ʙʦʣʝʝ ʚʳʛʦʜʥʦʤ ʩʚʝʪʝ ʦʪʣʠʯʘʝʪ ʜʦʤʘʰʥʠʡ ʢʝʪʯʫʧ, 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʥʘʪʫʨʘʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʫʛʣʝʚʦʜʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʨʝʮʝʧʪʫʨ, ʟʘ ʦʩʥʦʚʫ ʦʙʨʘʟʮʦʚ, ʙʳʣʘ ʚʟʷʪʘ 

ʘʩʩʦʨʪʠʤʝʥʪʥʘʷ ʛʨʫʧʧʘ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʢʝʪʯʫʧʦʚ çʊʦʤʘʪʥʳʡè, ʰʠʨʦʢʦ 

ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʪʦʨʛʦʚʳʭ ʩʝʪʷʭ ʛʦʨʦʜʘ (çɻʣʦʙʫʩè, çɸʰʘʥè, çʃʝʥʪʘè, çʄETROè, 
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çSELGROSSè, çʇʝʨʝʢʨʸʩʪʦʢè) ʚ ʫʧʘʢʦʚʢʘʭ ʜʦʡ-ʧʘʢ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʦʤʘʰʥʝʛʦ ʢʝʪʯʫʧʘ. 

ʊʘʙʣʠʮʘ 1 ï ʂʦʤʧʦʥʝʥʪʳ ʨʝʮʝʧʪʫʨ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʝʪʯʫʧʘ 

çʊʦʤʘʪʥʳʡè ʜʦʤʘʰʥʝʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. 
ʊʦʨʛʦʚʘʷ 

ʤʘʨʢʘ 

ʈʝʮʝʧʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʆʩʥʦʚʥʦʡ 

ʢʦʥʩʝʨʚʘʥʪ 

ʉʨʦʢ 

ʭʨʘʥʝʥʠʷ 

ʧʨʠ 0é 

+25 ęʉ 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ, 

ʢʢʘʣ/100 ʛ 

1 2 3 4 5 

ɼʦʤʘʰʥʠʡ 

ʢʝʪʯʫʧ  

ʊʦʤʘʪʳ, ʩʘʭʘʨ, ʫʢʩʫʩ, ʩʦʣʴ, 

ʛʚʦʟʜʠʢʘ, ʯʝʩʥʦʢ, ʧʝʨʝʮ ʯʝʨʥʳʡ  

ʅʝʪ 10é25 

ʜʥʝʡ 

80 

ʄʘʭʝʝʚʲ  ɺʦʜʘ, ʪʦʤʘʪʥʘʷ ʧʘʩʪʘ, ʩʘʭʘʨ, 

ʟʘʛʫʩʪʠʪʝʣʴ ɽ-1422, ʩʦʣʴ ʧʠʱʝʚʘʷ, 

ʧʝʨʝʮ ʢʨʘʩʥʳʡ ʤʦʣʦʪʳʡ, ʫʢʩʫʩʥʘʷ ʠ 

ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʳ, ʘʥʪʠʦʢʠʩʣʠʪʝʣʴ 

ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʉʦʨʙʘʪ 

ʢʘʣʠʷ, 

ʙʝʥʟʦʘʪ 

ʥʘʪʨʠʷ 

270 ʜʥʝʡ 86 

Mr. Ricco ɺʦʜʘ, ʪʦʤʘʪʥʘʷ ʧʘʩʪʘ, ʩʘʭʘʨ, ʩʦʣʴ, 

ʫʢʩʫʩʥʘʷ ʠ ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʳ, 

ʧʝʨʝʮ ʯʠʣʠ, ʢʦʨʠʮʘ, ʛʚʦʟʜʠʢʘ 

ʅʝʪ 540 ʜʥʝʡ 110 

Heinz  ʊʦʤʘʪʳ, ʫʢʩʫʩ, ʩʘʭʘʨ, ʩʦʣʴ, ʵʢʩʪʨʘʢʪ 

ʩʧʝʮʠʡ ʠ ʧʨʠʧʨʘʚ 

ʅʝʪ 180 ʜʥʝʡ 107 

PIʂADOR  ɺʦʜʘ, ʪʦʤʘʪʥʘʷ ʧʘʩʪʘ, ʩʘʭʘʨ, ʩʦʣʴ, 

ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ ʣʝʜʷʥʘʷ, ʢʘʤʝʜʴ 

ʢʩʘʥʪʦʚʘʷ, ʩʦʨʙʘʪ ʢʘʣʠʷ, ʧʝʨʝʮ 

ʢʘʡʝʥʩʢʠʡ, ʛʚʦʟʜʠʢʘ, ʢʦʨʠʮʘ 

ʉʦʨʙʘʪ 

ʢʘʣʠʷ  

365 ʜʥʝʡ 70 

Calve  ɺʦʜʘ, ʪʦʤʘʪʥʘʷ ʧʘʩʪʘ, ʩʠʨʦʧ 

ʛʣʶʢʦʟʥʦ-ʬʨʫʢʪʦʟʥʳʡ, ʫʢʩʫʩ 

ʩʪʦʣʦʚʳʡ, ʩʦʣʴ ʧʦʚʘʨʝʥʥʘʷ, ʩʦʣʴ 

ʤʦʨʩʢʘʷ, ʚʦʣʦʢʥʘ ʮʠʪʨʫʩʦʚʳʝ, ʩʦʢ 

ʣʠʤʦʥʥʳʡ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ, 

ʢʦʨʠʮʘ, ʧʝʨʝʮ ʙʝʣʳʡ, ʧʝʨʝʮ 

ʢʘʡʝʥʩʢʠʡ, ʛʚʦʟʜʠʢʘ 

ʅʝʪ 365 ʜʥʝʡ 85 

ʉʣʦʙʦʜʘ ɺʦʜʘ, ʪʦʤʘʪʥʘʷ ʧʘʩʪʘ, ʩʘʭʘʨ, ʩʦʣʴ 

ʧʦʚʘʨʝʥʥʘʷ, ʫʢʩʫʩ, ʛʚʦʟʜʠʢʘ, ʢʦʨʠʮʘ 

ʅʝʪ 180 ʜʥʝʡ 83 

 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ 

ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʩʨʦʢ ʝʛʦ ʭʨʘʥʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʙʘʚʦʢ.  

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 32063-2013, ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʢʝʪʯʫʧʦʚ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʧʦʣʠʤʝʨʥʳʭ ʫʧʘʢʦʚʢʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0é+25 ÁC ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʝ ʙʦʣʝʝ 75% ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ 

ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ (ʧʘʩʪʝʨʠʟʦʚʘʥʥʳʭ) ʢʝʪʯʫʧʦʚ ï ʥʝ ʙʦʣʝʝ 1 ʛʦʜʘ (365 ʜʥʝʡ), ʜʣʷ 

ʥʝ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ ï ʥʝ ʙʦʣʝʝ 6 ʤʝʩʷʮʝʚ (180 ʜʥʝʡ). ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʡ 

ʭʨʘʥʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʭʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ ʠ ʟʦʥʳ, ʢʦʪʦʨʳʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ [5, 6]. 

ɼʦʤʘʰʥʠʡ ʢʝʪʯʫʧ ʠʤʝʝʪ ʩʘʤʳʡ ʤʘʣʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʝʛʦ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʦʣʴʢʦ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ 

ʢʦʥʩʝʨʚʘʥʪʦʚ.  
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ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʦʚ 

ʭʨʘʥʝʥʠʷ ʢʝʪʯʫʧʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʘʨʢʠ 

ʄʘʭʝʝʚʲ ʠʩʧʦʣʴʟʫʝʪ ʩʦʨʙʘʪ ʢʘʣʠʷ (ɽ-201) ʠ ʙʝʥʟʦʘʪ ʥʘʪʨʠʷ (ɽ-211). ɼʦʙʘʚʢʘ ɽ-

202 ʩʯʠʪʘʝʪʩʷ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʦʜʥʘʢʦ ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ ʝʝ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʟʫʜ ʠ ʧʦʢʨʘʩʥʝʥʠʝ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʇʨʠ 

ʵʪʦʤ ʇɼʂ ʜʣʷ ʩʦʨʙʘʪʘ ʢʘʣʠʷ ʩʯʠʪʘʝʪʩʷ ʥʝ ʙʦʣʝʝ 0,2% ʦʪ ʤʘʩʩʳ ʧʨʦʜʫʢʪʘ. 

ɼʦʙʘʚʢʘ ɽ-211 ʧʨʠ ʧʝʨʝʜʦʟʠʨʦʚʢʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʮʠʨʨʦʟ ʧʝʯʝʥʠ, ʩʫʜʦʨʦʛʠ, ʘ 

ʪʘʢʞʝ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʠʯʝʤ ʇɼʂ ʜʣʷ 

ʙʝʥʟʦʘʪʘ ʥʘʪʨʠʷ ʩʦʩʪʘʚʣʷʝʪ 5 ʤʛ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ.  

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʝʪʯʫʧʘ ʙʨʝʥʜʘ PIKADOR ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʨʙʘʪ 

ʢʘʣʠʷ (ɽ-201). 

ʂʝʪʯʫʧ ʙʨʝʥʜʘ Mr. Ricco ʠʤʝʝʪ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ (540 ʜʥʝʡ) 

ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʙʦʣʴʰʝʡ ʜʦʣʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʩʢʨʳʪʳʭ ʢʦʥʩʝʨʚʘʥʪʦʚ.  

ɺ ʨʝʮʝʧʪʫʨʝ ʢʝʪʯʫʧʘ ʄʘʭʝʝʚʲ ʪʘʢ ʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʘʛʫʩʪʠʪʝʣʴ ɽ-1422 ï 

ʜʠʢʨʘʭʤʘʣʬʦʩʬʘʪ, ʷʚʣʷʶʱʠʡʩʷ ʙʝʟʦʧʘʩʥʳʤ ʚʝʱʝʩʪʚʦʤ ʜʣʷ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ. ɺ ʦʩʥʦʚʥʦʤ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʪʫʨʘʣʴʥʦʡ 

ʢʦʥʩʠʩʪʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʝʤ ʩʘʤʳʤ 

ʫʜʝhʝʚʣʷʷ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʨʠ ʠʟʙʳʪʦʯʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ɽ-1422 ʚʳʟʳʚʘʝʪ 

ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ ʠ ʜʠʘʨʝʶ.  

ɺ ʩʦʩʪʘʚʝ ʢʝʪʯʫʧʘ ʤʘʨʢʠ PIKADOR ʠʤʝʝʪʩʷ ʢʩʘʥʪʦʚʘʷ ʢʘʤʝʜʴ (ɽ-415), 

ʷʚʣʷʶʱʘʷʩʷ ʧʨʠʨʦʜʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʝʤ ʠ ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʛʨʫʧʧʝ 

ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʠ ʵʤʫʣʴʛʘʪʦʨʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʘ ʟʘʛʫʱʘʝʪ ʢʦʥʩʠʩʪʝʥʮʠʶ 

ʢʝʪʯʫʧʘ ʠ ʨʝʛʫʣʠʨʫʝʪ ʝʝ ʚʷʟʢʦʩʪʴ. ɽ-415 ʨʘʟʨʝʰʝʥʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ, ʦʜʥʘʢʦ ʷʚʣʷʝʪʩʷ ʙʘʣʣʘʩʪʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʧʦʩʢʦʣʴʢʫ ʥʝ 

ʧʦʜʜʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʬʝʨʤʝʥʪʦʚ ʠ ʥʠʢʘʢ ʥʝ ʫʩʚʘʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ 

ʯʝʣʦʚʝʢʘ. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚ ʙʦʣʴʰʠʭ ʜʦʟʘʭ ʚʳʟʳʚʘʝʪ ʨʘʩʩʪʨʦʡʩʪʚʦ ɾʂʊ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʝʪʯʫʧʦʚ ʚ ʤʘʨʢʝ ʉalve ʚʚʦʜʷʪʩʷ ʮʠʪʨʫʩʦʚʳʝ ʚʦʣʦʢʥʘ 

(ʩʪʨʫʢʪʫʨʘʪʦʨʳ), ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 

ʵʤʫʣʴʛʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɺʦ ʚʩʝʭ ʨʝʮʝʧʪʫʨʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦʜʘ ʢʘʢ ʨʘʟʙʘʚʠʪʝʣʴ (ʢʨʦʤʝ ʙʨʝʥʜʘ 

Heinz), ʘ ʪʘʢʞʝ ʫʢʩʫʩ ʢʘʢ ʢʦʥʩʝʨʚʠʨʫʶʱʝʝ ʠ ʨʝʛʫʣʠʨʫʶʱʝʝ ʢʠʩʣʦʪʥʦʩʪʴ 

ʢʝʪʯʫʧʘ ʚʝʱʝʩʪʚʦ. ʅʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʦ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʚ ʢʝʪʯʫʧʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʪʦ ʦʥ ʙʳʩʪʨʝʝ ʠ ʣʝʛʯʝ ʧʦʨʪʠʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʙʲʝʤ ʚʥʦʩʠʤʦʛʦ ʢʦʥʩʝʨʚʘʥʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʭʦʜʠʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ 

ʢʝʪʯʫʧ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚʳʧʫʩʢʘʶʱʠʡʩʷ ʨʷʜʦʤ 

ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ.  

ʇʨʦʤʳʰʣʝʥʥʳʝ ʢʝʪʯʫʧʳ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʶʪ ʩʨʦʢʠ ʛʦʜʥʦʩʪʠ ʦʪ 180 ʜʦ 540 

ʜʥʝʡ, ʯʪʦ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʜʦʤʘʰʥʝʛʦ 

ʢʝʪʯʫʧʘ.  

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʝʪʯʫʧʘ ʜʦʤʘʰʥʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʘ ʩ 

ʧʦʣʦʚʠʥʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. 



37 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʝʪʯʫʧ ʜʦʤʘʰʥʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʪʫʨʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʘ ʠʤʝʥʥʦ, ʙʨʝʥʜʦʚ Heinz ʠ 

ʉʣʦʙʦʜʘ, ʦʪʤʝʯʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʤ ʟʥʘʢʦʤ ʢʘʯʝʩʪʚʘ.  
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ɸʃʃʖʃʆɿɸ ï ʀʅʅʆɺɸʎʀʆʅʅʓʁ ʅɸʊʋʈɸʃʔʅʓʁ 

ʅʀɿʂʆʂɸʃʆʈʀʁʅʓʁ ɿɸʄɽʅʀʊɽʃʔ ʉɸʍɸʈɸ  

ʀ ʇʆɼʉʃɸʉʊʀʊɽʃɽʁ ɼʃʗ ʇʀʑɽɺʆʁ ʀʅɼʋʉʊʈʀʀ  

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʣʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʪʘʢ ʠ ʠʤʝʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ [1-4].  

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʘʜʢʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ï ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʠ ʠ ʧʦʜʩʣʘʩʪʠʪʝʣʠ [1]. 

ʉʘʭʘʨʦʟʘʤʝʥʠʪʝʣʠ ï ʵʪʦ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʚʝʱʝʩʪʚʘ, 

ʚʦʩʧʨʠʥʠʤʘʶʱʠʝʩʷ ʚʢʫʩʦʚʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʷʟʳʢʘ ʯʝʣʦʚʝʢʘ ʢʘʢ ʩʣʘʜʢʠʝ. ʆʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʩʘʭʘʨʘ ʠ ʩʭʦʜʥʳʭ ʩ ʥʠʤ ʩʣʘʜʢʠʭ ʧʨʦʜʫʢʪʦʚ 

(ʤʝʜ, ʧʘʪʦʢʘ ʠ ʧʨ.). ʉʨʝʜʠ ʧʦʧʫʣʷʨʥʳʭ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʝʡ ï ʬʨʫʢʪʦʟʘ, ʩʘʭʘʨʠʥ, 

ʮʠʢʣʘʤʘʪ, ʘʩʧʘʨʪʘʤ, ʩʫʢʨʘʣʦʟʘ ʠ ʧʨ. 

ʇʦʜʩʣʘʩʪʠʪʝʣʠ ï ʵʪʦ ʚʝʱʝʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʠʜʘʥʠʷ ʩʣʘʜʢʦʛʦ 

ʚʢʫʩʘ, ʧʦʜʩʣʘʱʠʚʘʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʉʨʝʜʠ 

ʧʦʧʫʣʷʨʥʳʭ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ ï ʩʪʝʚʠʷ (ʥʘʪʫʨʘʣʴʥʳʡ, ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʡ), 

ʬʨʫʢʪʦʟʘ (ʥʘʪʫʨʘʣʴʥʳʡ, ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʡ), ʮʠʢʣʘʤʘʪ ʥʘʪʨʠʷ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ, 

ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʡ), ʘʩʧʘʨʪʘʤ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ, ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʡ), ʩʦʨʙʠʪ 

(ʥʘʪʫʨʘʣʴʥʳʡ, ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʳʡ) ʠ ʧʨ. ʂ ʥʘʪʫʨʘʣʴʥʳʤ ʧʦʜʩʣʘʩʪʠʪʝʣʷʤ 

ʦʪʥʦʩʷʪ ʛʣʶʢʦʟʫ, ʬʨʫʢʪʦʟʫ, ʩʦʨʙʠʪ, ʵʨʠʪʨʠʪ, ʩʪʝʚʠʶ, ʩʪʝʚʠʦʟʠʜ, ʠʟʦʤʘʣʴʪ, 

ʢʩʠʣʠʪ, ʪʘʫʤʘʪʠʥ, ʵʨʠʪʨʠʪʦʣ ʠ ʜʨʫʛʠʝ; ʢ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ï ʘʩʧʘʨʪʘʤ, ʩʘʭʘʨʠʥ, 

ʩʫʢʨʘʣʦʟʫ, ʘʣʠʪʘʤ, ʮʠʢʣʘʤʘʪ ʥʘʪʨʠʷ, ʩʘʭʘʨʠʥ ʠ ʜʨ. [1].  

ɼʘʥʥʳʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʦʥʜʠʪʝʨʩʢʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʠ ʚʳʧʫʩʢʝ ʥʘʧʠʪʢʦʚ, ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʝʩʝʨʪʦʚ, 

ʤʦʨʦʞʝʥʦʛʦ, ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʠ ʧʨʦʯʝʛʦ. [1, 5, 6]. 

ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʜʦʙʘʚʢʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʢʘʣʦʨʠʡʥʦʩʪʴ ʠ 

ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʦʙʦʶ ʟʘʤʝʥʠʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ʫʛʣʝʚʦʜʳ ʚ 

ʧʠʱʝʚʦʤ ʧʨʦʜʫʢʪʝ, ʢʘʢ ʠʩʪʦʯʥʠʢ çʙʳʩʪʨʳʭè ʢʘʣʦʨʠʡ ʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ. ʇʨʠ 

ʵʪʦʤ ʧʦʪʨʝʙʣʝʥʠʝ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ ʧʨʦʜʫʢʪʦʚ ï ʧʦʧʫʣʷʨʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ 

ʪʨʝʥʜ ʩʨʝʜʠ ʩʪʦʨʦʥʥʠʢʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʝʜʠ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ 

ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʧʨʠʜʝʨʞʠʚʘʶʱʠʭʩʷ ʜʠʝʪʳ. ʇʨʠ ʯʝʤ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʟʘʧʨʝʱʝʥʦ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʜʝʪʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ.  

ʊʘʢ ʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, 

ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ ʥʘʛʨʝʪʳʭ ʩʘʭʘʨʠʩʪʳʭ ʚʝʱʝʩʪʚ ʚ ʢʘʨʘʤʝʣʴ 

(ʢʘʨʘʤʝʣʠʟʘʮʠʷ) ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʵʪʘʧʦʤ ʚ ʧʦʣʫʯʝʥʠʠ ʧʨʦʜʫʢʪʘ 

ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʦʙʲʝʤʘ. ʇʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʘʨʘʶʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʠ ʭʦʨʦʰʦ ʢʘʨʘʤʝʣʠʟʫʶʱʠʝʩʷ ʧʦʜʩʣʘʩʪʠʪʝʣʠ. ʆʜʥʘʢʦ, 
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ʢʘʨʘʤʝʣʠʟʦʚʘʪʴʩʷ ʤʦʛʫʪ ʪʦʣʴʢʦ ʧʨʦʩʪʳʝ ʩʘʭʘʨʘ, ʘ ʠʤʝʥʥʦ, ʩʘʭʘʨʦʟʘ, ʣʘʢʪʦʟʘ, 

ʤʘʣʴʪʦʟʘ, ʘ ʠʟ ʠʟʚʝʩʪʥʳʭ ʙʝʩʢʘʣʦʨʠʡʥʳʭ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʝʡ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʢʘʨʘʤʝʣʴ ʟʘ ʩʯʝʪ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʠʤʝʶʪ ʤʝʩʪʦ 

ʙʝʟʫʩʧʝʰʥʳʝ ʧʦʧʳʪʢʠ ʢʘʨʘʤʝʣʠʟʦʚʘʪʴ ʵʨʠʪʨʠʪ, ʢʩʠʣʠʪ ʠ ʩʦʨʙʠʪ. ʇʦʵʪʦʤʫ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʘʨʘʤʝʣʴ ʧʦʣʫʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʩʘʭʘʨʘ ʠʣʠ ʩʦʝʜʠʥʷʷ ʝʛʦ ʩ 

ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʷʤʠ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʛʦʪʦʚʠʪʴ ʧʦʣʥʦʩʪʴʶ 

ʜʠʝʪʠʯʝʩʢʠʡ ʠʣʠ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʡ ʩʣʘʜʢʠʡ ʧʨʦʜʫʢʪ. 

ʉʨʝʜʠ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʢʘʨʘʤʝʣʠʟʘʮʠʠ ʙʝʩʢʘʣʦʨʠʡʥʳʭ ʠ 

ʤʘʣʦʢʘʣʦʨʠʡʥʳʭ ʩʘʭʘʨʠʩʪʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ï 

ʧʨʠʤʝʥʝʥʠʝ ʠʟʚʝʩʪʥʦʛʦ, ʥʦ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʜʩʣʘʩʪʠʪʝʣʷ ï ʤʦʥʦʩʘʭʘʨʠʜʘ 

ʘʣʣʶʣʦʟʳ ʠʣʠ D-ʘʣʣʶʣʦʟʳ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠ 

ʠʤʝʝʪ ʨʷʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ.  

ɸʣʣʶʣʦʟʘ ï ʵʪʦ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʡ, ʥʝ ʬʝʨʤʝʥʪʠʨʫʝʤʳʡ ʢʝʪʦʛʝʢʩʦʟʥʳʡ ʠ 

ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʧʨʠʨʦʜʝ ʩʘʭʘʨ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʩʘʭʘʨʠʜ ʩ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʦʨʤʫʣʦʡ ʉ6ʅ1206 ʠ ʷʚʣʷʝʪʩʷ ʵʧʠʤʝʨʦʤ D-ʬʨʫʢʪʦʟʳ.  

ɸʣʣʶʣʦʟʘ ï ʵʪʦ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʡ ʟʘʤʝʥʠʪʝʣʴ ʩʘʭʘʨʘ (Itᾳs not sugar), 

ʠʤʝʶʱʠʡ ʚʢʫʩ ʠ ʪʝʢʩʪʫʨʫ ʩʘʭʘʨʘ. ɺʝʱʝʩʪʚʦ ʤʦʥʦʩʘʭʘʨʠʜ D-ʘʣʣʶʣʦʟʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʣʳʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʦʰʦʢ ʙʝʟ ʟʘʧʘʭʘ, ʠʤʝʶʱʠʡ 

ʥʠʟʢʫʶ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʚʳʩʦʢʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ ʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʣʘʚʣʝʥʠʷ 109 
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C (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʠʡ ʚʠʜ ʧʦʨʦʰʢʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʘʣʣʶʣʦʟʳ 

 

ɺʧʝʨʚʳʝ ʘʣʣʶʣʦʟʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 1940-ʭ ʛʦʜʘʭ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʂʘʛʘʚʘ (ʗʧʦʥʠʷ), ʘ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʦʪʢʨʳʪʦ ʚ 1944 ʛʦʜʫ. ʄʝʪʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ D-ʪʘʛʘʪʦʟʦ-3-

ʵʧʠʤʝʨʘʟʫ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʨʫʢʪʦʟʳ ʚ ʘʣʣʶʣʦʟʫ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ 

ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʚʳʭʦʜ ʘʣʣʶʣʦʟʳ, ʥʦ ʦʙʣʘʜʘʝʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʝ ʪʘʢ ʜʘʚʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʢʨʳʣʠ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʝʝ 

ʧʦʣʫʯʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʘʣʣʶʣʦʟʫ ʤʦʞʥʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠʟ ʬʨʫʢʪʦʟʳ ʩʘʭʘʨʥʦʛʦ 

ʪʨʦʩʪʥʠʢʘ ʠ ʢʫʢʫʨʫʟʳ, ʧʦʣʫʯʝʥʥʦʡ ʧʫʪʝʤ ʵʧʠʤʝʨʠʟʘʮʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʝʥ ʟʘ ʩʯʝʪ ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʥ ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʠ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʣʣʶʣʦʟʳ ʥʘʣʘʞʝʥʦ ʚ ʂʠʪʘʝ, ʗʧʦʥʠʠ, 

ʖʞʥʦʡ ʂʦʨʝʝ, ʉʐɸ ʠ ʧʦʷʚʠʣʩʷ ʩʧʨʦʩ ʥʘ ʜʘʥʥʳʡ ʤʦʥʦʩʘʭʘʨʠʜ [7].  
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ɸʣʣʶʣʦʟʘ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

- ʷʚʣʷʷʩʴ ʤʦʥʦʩʘʭʘʨʠʜʦʤ (ʫʛʣʝʚʦʜʦʤ), ʥʝ ʧʨʦʷʚʣʷʝʪ ʧʨʠʩʫʱʠʭ ʩʘʭʘʨʘʤ 

ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʘ ʧʨʦʷʚʣʷʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ: ʫʩʠʣʠʚʘʝʪ ʦʢʠʩʣʝʥʠʝ ʞʠʨʘ ʧʦʩʣʝ ʝʜʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʤʘʩʩʫ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ ʪʝʣʘ, ʦʙʣʘʜʘʝʪ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝʡʪʨʘʣʠʟʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʜʝʡʩʪʚʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ʢʠʩʣʦʨʦʜʘ, ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʘʨʠʝʩʘ, ʥʘ ʩʦʩʪʦʷʥʠʝ ʵʤʘʣʠ ʠ ʵʨʦʟʠʠ 

ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʠ ʧʨ. [7] (ʨʠʩʫʥʦʢ 2); 

 
 

ʈʠʩʫʥʦʢ 2 ï ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʣʣʶʣʦʟʳ ʥʘ ʯʝʣʦʚʝʢʘ 

 

- ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʧʨʠʤʝʨʥʦ 1 ʩʪʘʢʘʥ ʩʘʭʘʨʘ 200 ʛ ʤʦʞʥʦ 

ʟʘʤʝʥʠʪʴ ʥʘ 35 ʛ ʘʣʣʶʣʦʟʳ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʩʣʘʱʝ ʥʫʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟʜʝʣʠʝ), ʧʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʘʜʦʩʪʠ (ʂʉ) ʘʣʣʶʣʦʟʳ ʩʦʩʪʘʚʣʷʝʪ 

0,7;  

- ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ (0,2-0,4 ʢʢʘʣ ʥʘ 1 ʛ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1/10 

ʢʘʣʦʨʠʡʥʦʩʪʠ ʩʘʭʘʨʘ); 

- ʠʤʝʝʪ ʥʘʪʫʨʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʥʞʠʨʝ, ʢʫʢʫʨʫʟʝ, 

ʠʟʶʤʝ, ʢʣʠʥʦʚʦʤ ʩʠʨʦʧʝ, ʧʰʝʥʠʮʝ); 

- ʦʙʣʘʜʘʝʪ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʙʣʠʟʢʦʡ ʢ ʩʘʭʘʨʥʦʡ ʧʫʜʨʝ, ʯʪʦ 

ʫʧʨʦʱʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ;  
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- ʙʝʣʢʠ ʩ ʘʣʣʶʣʦʟʦʡ ʦʪʣʠʯʥʦ ʚʟʙʠʚʘʶʪʩʷ ʢʘʢ ʩ ʩʘʭʘʨʦʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ; 

- ʘʣʣʶʣʦʟʘ ʧʨʝʢʨʘʩʥʦ ʢʘʨʘʤʝʣʠʟʫʝʪʩʷ; 

- ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʩʣʘʜʦʩʪʠ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʥʘʧʠʪʢʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʠ ʦʜʠʥ 

ʙʝʩʢʘʣʦʨʠʡʥʳʡ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʴ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʢʘʨʘʤʝʣʠʟʦʚʘʪʴ. ɹʣʘʛʦʜʘʨʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʣʣʶʣʦʟʳ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʣʘʜʢʠʝ 

ʥʠʟʢʦʫʛʣʝʚʦʜʥʳʝ ʢʘʨʘʤʝʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ: ʠʨʠʩʢʠ, ʩʚʘʨʠʪʴ ʩʛʫʱʝʥʢʫ, 

ʩʘʭʘʨʥʳʡ ʩʠʨʦʧ ʠ ʧʨ.  

ɸʣʣʶʣʦʟʘ ʪʘʢ ʞʝ ʠʤʝʝʪ ʨʷʜ ʭʘʨʘʢʪʝʨʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ:  

- ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ (ʧʦʨʷʜʢʘ 1000-1300 ʨʫʙʣʝʡ ʟʘ 1 ʢʛ); 

- ʚr ʩʦʢʘʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʝʪ ʩʣʦʞʥʦ ʧʨʠʛʦʪʦʚʠʪʴ 

ʙʝʟʝ, ʤʝʨʝʥʛʦʚʳʡ ʨʫʣʝʪ, ʤʘʢʘʨʦʥʩ ʠ ʪ.ʧ.; 

- ʤʦʞʝʪ ʩʠʣʴʥʦ ʢʘʨʘʤʝʣʠʟʦʚʘʪʴʩʷ ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʨʝʞʠʤʦʚ ʚʳʧʝʯʢʠ. 

ʇʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ, ʨʘʟʦʚʘʷ ʙʝʟʦʧʘʩʥʘʷ ʜʦʟʘ ʧʦʪʨʝʙʣʝʥʠʷ ʘʣʣʶʣʦʟʳ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ 0,4 ʛ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 1 ʢʛ ʚʝʩʘ ʧʦʪʨʝʙʠʪʝʣʷ.  

ʆʜʥʘʢʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʥʝʜʦʩʪʘʪʢʠ, ʘʣʣʶʣʦʟʘ ʫʚʝʨʝʥʥʦ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʦʨʳʚʦʤ ʚ ʢʦʥʜʠʪʝʨʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʊʘʢʞʝ ʝʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʠ ʥʘʧʠʪʢʦʚ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, 

ʩʫʧʦʚ, ʩʦʫʩʦʚ, ʡʦʛʫʨʪʦʚ, ʤʦʨʦʞʝʥʦʛʦ ʠ ʜʨʫʛʠʭ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʣʣʶʣʦʟʘ ʧʨʠʟʥʘʥʘ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʨʘʟʨʝʰʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʥʘʧʠʪʢʦʚ ʚ 

ʉʐɸ ʋʧʨʘʚʣʝʥʠʝʤ ʧʦ ʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ (FDA) c 2012 ʛʦʜʘ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʰʠʨʦʢʦ ʜʦʙʘʚʣʷʶʪ ʘʣʣʶʣʦʟʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʧʦʜʩʣʘʩʪʠʪʝʣʷʤʠ. ɸʣʣʶʣʦʟʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʧʠʪʢʘʭ (ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ 

ʠ ʥʘʧʠʪʢʠ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ), ʧʠʢʘʥʪʥʳʭ ʙʣʶʜʘʭ (ʩʫʧʳ, ʩʦʫʩʳ, ʥʘʯʠʥʢʠ, 

ʩʘʣʘʪʳ ʠ ʩʦʣʝʥʴʷ), ʚ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʷʭ, ʤʦʨʦʞʝʥʦʤ, ʡʦʛʫʨʪʝ ʠ ʜʨʫʛʠʭ 

ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ ʧʨʦʜʫʢʪʘʭ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʘʣʣʶʣʦʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʛʫʩʪʠʪʝʣʷ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʚ ʭʣʝʙʝ, ʧʝʯʝʥʴʝ, ʨʞʘʥʳʭ ʧʠʨʦʞʥʳʭ ʠ 

ʤʷʩʥʳʭ ʙʣʶʜʘʭ. 

ɺ ʈʦʩʩʠʠ ʬʠʨʤʘ çFITKITè ʠʟ ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢ ʠʩʧʦʣʴʟʫʝʪ ʘʣʣʶʣʦʟʫ, 

ʠʟʛʦʪʘʚʣʠʚʘʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʜʝʩʝʨʪʳ, ʟʘʤʝʥʷʷ ʘʣʣʶʣʦʟʦʡ ʩʘʭʘʨ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʰʘʨʣʦʪʢʠ ʩ ʷʙʣʦʢʘʤʠ, ʬʠʨʤʘ çFITKITè ʠʩʧʦʣʴʟʫʝʪ ʚʩʝʛʦ 35 

ʛʨʘʤʤ ʘʣʣʶʣʦʟʳ ʚʤʝʩʪʦ 1 ʩʪʘʢʘʥʘ ʩʘʭʘʨʘ.  

ʀʟʜʝʣʠʷ çFITKITè ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ OZON, 

WILDBERRIES, ʘ ʪʘʢʞʝ ʟʘʢʘʟʘʪʴ ʜʦʩʪʘʚʢʫ ʚʦ ʤʥʦʛʠʝ ʛʦʨʦʜʘ ʈʦʩʩʠʠ ʚ ʧʫʥʢʪ 

ʚʳʜʘʯʠ CDEK ʠʣʠ ʢʫʨʴʝʨʦʤ ʥʘ ʜʦʤ. ɸʩʩʦʨʪʠʤʝʥʪ ʨʝʘʣʠʟʫʝʤʦʡ ʠʤʠ ʧʨʦʜʫʢʮʠʠ 

ʩ ʘʣʣʶʣʦʟʦʡ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢ: ʰʦʢʦʣʘʜʥʳʡ ʙʨʘʫʥʠ, ʙʣʠʥʥʳʡ ʰʦʢʦʣʘʜʥʳʡ ʪʦʨʪ, 

ʭʣʦʧʢʦʚʳʝ ʦʣʘʜʴʷ, ʤʘʣʠʥʦʚʳʡ ʯʠʟʢʝʡʢ, ʩʳʨʥʠʢʠ, ʙʘʥʘʥʦʚʳʡ ʭʣʝʙ, ʤʘʢʦʚʳʡ 

ʨʫʣʝʪ ʩ ʤʘʨʘʢʫʡʝʡ, ʰʦʢʦʣʘʜʥʦ-ʘʧʝʣʴʩʠʥʦʚʳʡ ʪʘʨʪ, ʢʘʨʘʤʝʣʴ ʠʟ ʤʘʨʘʢʫʡʠ, 

ʤʠʥʜʘʣʴʥʳʡ ʧʠʨʦʛ ʩ ʛʨʫʰʝʡ, ʩʦʣʝʥʘʷ ʢʘʨʘʤʝʣʴ, ʪʨʘʡʬʣ, ʰʦʢʦʣʘʜʥʘʷ ʛʣʘʟʫʨʴ, 

ʙʘʥʘʥʦʚʳʡ ʢʨʝʤ, ʬʫʥʜʫʯʥʳʡ ʙʠʩʢʚʠʪ. ʆʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ 
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ʩʧʦʨʪʩʤʝʥʦʚ ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʪʝʠʥʦʚʳʝ ʙʘʪʦʥʯʠʢʠ, ʧʠʨʦʞʥʳʝ ʠ 

ʧʝʯʝʥʴʷ çFITKITè. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ çFITKITè ʷʚʣʷʶʪʩʷ 

ʚʳʩʦʢʦʙʝʣʢʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʙʝʟ ʩʘʭʘʨʘ, ʥʘ ʦʩʥʦʚʝ 

ʘʣʣʶʣʦʟʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʘʨʘʤʝʣʝʩʦʜʝʨʞʘʱʠʝ ʧʨʦʜʫʢʪʳ. ɼʘʥʥʘʷ ʬʠʨʤʘ 

ʚʳʩʪʫʧʘʝʪ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ, ʥʝ ʚʨʝʜʷʱʠʭ ʢʨʘʩʠʚʦʡ ʬʠʛʫʨʝ, ʟʘ 

ʩʦʚʤʝʱʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʚʢʫʩʥʦʡ ʝʜʳ ʠ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʙʝʟ ʜʠʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʘʣʣʶʣʦʟʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ, 

ʙʝʟʦʧʘʩʥʦʡ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʟʘʤʝʥʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʣʘʜʢʠʤ ʠʥʛʨʠʜʠʝʥʪʘʤ ʚ 

ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ï ʩʘʭʘʨʫ, ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʷʤ ʠ ʧʦʜʩʣʘʱʠʚʘʶʱʠʤ 

ʚʝʱʝʩʪʚʘʤ. ʆʥʘ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʩʚʦʠʤʠ ʧʠʱʝʚʳʤʠ çʢʦʥʢʫʨʝʥʪʘʤʠè 

ʟʘ ʩʯʝʪ ʦʩʦʙʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʩʚʦʡʩʪʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʩʦʢʦʡ 

ʢʘʨʘʤʝʣʠʟʠʠ, ʢʘʢ ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʦʜʫʢʪʳ ʩ ʘʣʣʶʣʦʟʦʡ ʩʪʘʥʦʚʠʪʴʩʷ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʤʠ, ʥʝ 

ʠʤʝʶʪ ʜʦʢʘʟʘʥʥʦʛʦ ʚʨʝʜʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʘ ʥʘʦʙʦʨʦʪ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʠ 

ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʧʠʪʘʥʠʷ ʙʦʣʴʥʳʭ ʣʶʜʝʡ, ʩʬʝʨʳ ʩʧʝʮʠʘʣʴʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ [5, 6]. 

ʇʦʵʪʦʤʫ ʘʣʣʶʣʦʟʘ ʙʫʜʝʪ ʚʩʝ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ, 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʧʨʦʯʠʭ ʩʣʘʜʢʠʭ ʧʨʦʜʫʢʪʦʚ.  
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ʅɸ ʂʃʋɹʅɽʆɹʈɸɿʆɺɸʅʀɽ ʊʆʇʀʅɸʄɹʋʈɸ 

 

ʊʦʧʠʥʘʤʙʫʨ ï ʧʝʨʩʧʝʢʪʠʚʥʘʷ, ʥʦ ʤʘʣʦʠʟʫʯʝʥʥʘʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʫʣʴʪʫʨʘ [1]. ʆʩʦʙʘʷ ʮʝʥʥʦʩʪʴ ʢʣʫʙʥʝʡ ʪʦʧʠʥʘʤʙʫʨʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʧʦʣʝʟʥʦʛʦ ʩʘʭʘʨʘ ï ʠʥʫʣʠʥʘ (8-12%), ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ɼʦʣʷ ʈʌ ʚ ʤʠʨʦʚʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʫʣʠʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 1% [2]. ʂʣʫʙʥʠ ʪʦʧʠʥʘʤʙʫʨʘ ʩʦʜʝʨʞʘʪ 

ʩʳʨʫʶ ʢʣʝʪʯʘʪʢʫ (3,87ï4,01%) ʠ ʙʦʛʘʪʳʡ ʥʘʙʦʨ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʝʜʴ (2 ʤʛ/ʢʛ), ʮʠʥʢ (8,5 ʤʛ/ʢʛ), ʤʘʨʛʘʥʝʮ (15 ʤʛ/ʢʛ) ʢʘʣʴʮʠʡ (0,027 ï 

0,031%), ʬʦʩʬʦʨ (0,055%) ʠ ʪ.ʜ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʪʦʧʠʥʘʤʙʫʨ ʘʢʪʠʚʥʦ 

ʘʢʢʫʤʫʣʠʨʫʝʪ ʢʨʝʤʥʠʡ ʠʟ ʧʦʯʚʳ [3,4]. 
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ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʰʠʨʦʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʘʥʥʦʡ 

ʢʫʣʴʪʫʨʳ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ, ʩʜʝʨʞʠʚʘʶʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʪʦʧʠʥʘʤʙʫʨʘ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʜʦʣʷ ʢʣʫʙʥʝʡ ʩʨʝʜʥʝʡ ʠ ʢʨʫʧʥʦʡ 

ʬʨʘʢʮʠʠ. ʀʟʫʯʝʥʠʝ ʩʧʦʩʦʙʘ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʚʦʧʨʦʩʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʳ, ʪ.ʢ. ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʚ ʫʨʦʞʘʝ ʜʦʣʠ ʢʣʫʙʥʝʡ 

ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ [5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʦʚʳʰʝʥʠʶ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʫʩʪʝ ʠ ʠʭ ʤʘʩʩʳ ʚ 

ʫʨʦʞʘʝ ʪʦʧʠʥʘʤʙʫʨʘ.  

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ 

ʩʪʦʣʦʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ ʪʦʧʠʥʘʤʙʫʨʘ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ.  

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ 

ʦʧʳʪʥʦʛʦ ʧʦʣʷ ʌɻɹʆʋ ɺʆ ʇʝʨʤʩʢʠʡ ɻɸʊʋ. ʆʜʥʦʬʘʢʪʦʨʥʳʡ ʦʧʳʪ 

ʟʘʢʣʘʜʳʚʘʣʠ ʧʦ ʄʝʪʦʜʠʢʝ ʦʧʳʪʥʦʛʦ ʜʝʣʘ [6] ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ 

06.05.2023 ʛ. ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʩʧʦʩʦʙ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ: 1 ï 

ʦʩʥʦʚʥʦʡ (ʢ); 2 ï ʦʩʥʦʚʥʦʡ + ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʘʟʦʪʦʤ ʚ ʧʝʨʠʦʜ ʙʳʩʪʨʦʛʦ 

ʨʦʩʪʘ; 3 ï ʦʩʥʦʚʥʦʡ + ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʘʟʦʪʦʤ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʪʦʧʠʥʘʤʙʫʨ ʩʦʨʪʘ ʉʢʦʨʦʩʧʝʣʢʘ. ʊʝʭʥʦʣʦʛʠʷ ʧʦʩʘʜʢʠ ï 

ʛʨʝʙʥʝʚʘʷ. ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʝʪ ï 10 ʤ
2
. ɼʦʟʳ NPK ʨʘʩʩʯʠʪʘʥʳ 

ʧʦ ʚʳʥʦʩʫ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʢʣʫʙʥʝʡ 25 ʪ/ʛʘ ʠ ʩʦʩʪʘʚʣʷʶʪ N220 P75 K375. ɺʩʝ 

ʬʦʩʬʦʨʥʳʝ ʠ ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʧʦʜ ʧʨʝʜʧʦʩʘʜʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʯʚʳ. ɺ ʚʘʨʠʘʥʪʝ 1 100% ʘʟʦʪʘ ʚʥʦʩʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʘ ʚ 

ʚʘʨʠʘʥʪʘʭ 2-3 ï 85%. ʅʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʧʨʦʚʦʜʠʣʠ 5% ʨʘʩʪʚʦʨʦʤ 

ʤʦʯʝʚʠʥʳ ʚ ʜʦʟʝ 15% ʨʘʩʯʝʪʥʦʡ ʠʣʠ 33 ʢʛ/ʛʘ ʜ.ʚ. ʥʘ 1 ʛʘ ʚ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʚ ʦʧʳʪʝ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. ʇʦʜ ʧʝʨʠʦʜʦʤ ʙʳʩʪʨʦʛʦ 

ʨʦʩʪʘ ʧʦʥʠʤʘʝʪʩʷ ʧʝʨʠʦʜ ʦʪ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʦʣʦʥʦʚ ʜʦ ʬʘʟʳ 

ʙʫʪʦʥʠʟʘʮʠʠ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ï 70ʭ40 ʩʤ, ʛʣʫʙʠʥʘ ʧʦʩʘʜʢʠ ï 5-6 ʩʤ, ʤʘʩʩʘ 

ʧʦʩʘʜʦʯʥʦʛʦ ʢʣʫʙʥʷ ï 20-60 ʛ. ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʦʧʳʪʝ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ 

ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʠ ɻʆʉʊʘʤʠ. ɼʠʥʘʤʠʢʫ ʩʪʦʣʦʥʦʦʙʨʘʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʣʠ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ï 07.07.2023 ʯʝʨʝʟ ʢʘʞʜʳʝ 10 

ʩʫʪʦʢ, ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʩʪʦʣʦʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʪʦʧʠʥʘʤʙʫʨʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ (Fʬ.<F05). ɺ 

ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ 41-53 ʰʪ., 

ʯʝʨʝʟ 10 ʩʫʪʦʢ ï 63-66 ʰʪ., ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ï 74-75 ʰʪ. (ʨʠʩ.). ʇʦʩʣʝ 

ʚʥʝʩʝʥʠʷ ʥʝʢʦʨʥʝʚʳʭ ʘʟʦʪʥʳʭ ʧʦʜʢʦʨʤʦʢ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʪʦʣʦʥʦʚ ʚ ʚʘʨʠʘʥʪʘʭ ʧʨʠ ʦʩʥʦʚʥʦʤ ʚʥʝʩʝʥʠʠ 

ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʚ ʧʝʨʠʦʜ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʠ ʚ ʬʘʟʝ 

ʙʫʪʦʥʠʟʘʮʠʠ ï ʥʘ 12-13 ʰʪ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʪʦʣʦʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʰʪ 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʣʫʙʥʝʡ ʪʦʧʠʥʘʤʙʫʨʘ ʥʘʯʠʥʘʝʪʩʷ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ. ɺ 

ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʫʩʪʝ 

ʧʨʠ ʦʩʥʦʚʥʦʤ ʚʥʝʩʝʥʠʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʚ ʬʘʟʝ 

ʙʫʪʦʥʠʟʘʮʠʠ ï ʥʘ 4,3-5,3 ʰʪ. (ʪʘʙʣ. 1). ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʦʣʦʥʦʚ ï ʥʘ 12-13 ʰʪ. (ʩʤ. ʨʠʩ.). ʇʨʠ ʫʙʦʨʢʝ 

ʯʠʩʣʦ ʢʣʫʙʥʝʡ ʚ ʢʫʩʪʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʟʫʯʘʝʤʳʭ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 18,1-19,0 ʰʪ. ʇʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʫʩʪʝ 

ʦʪʤʝʯʘʣʠ ʢʘʢ ʚ ʧʝʨʠʦʜ ʦʪ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ ʜʦ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ï ʥʘ 4,0 ʰʪ., ʪʘʢ 

ʠ ʦʪ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʜʦ ʫʙʦʨʢʠ ï ʥʘ 5,5 ʰʪ. 

ʊʘʙʣʠʮʘ 1 ï ʏʠʩʣʦ ʢʣʫʙʥʝʡ ʚ ʢʫʩʪʝ, ʢʫʩʪʝ ʰʪ. 
ʌʘʟʘ ʨʘʟʚʠʪʠʷ ʉʧʦʩʦʙ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʦʩʥʦʚʥʦʡ 

(100%) (ʢ) 

ʦʩʥʦʚʥʦʡ (85%) + 

ʙʳʩʪʨʳʡ ʨʦʩʪ 

(15%) 

ʦʩʥʦʚʥʦʡ (85%) + ʬʘʟʘ 

ʙʫʪʦʥʠʟʘʮʠʠ (15%) 

ʅʉʈ05 

ɹʫʪʦʥʠʟʘʮʠʷ 11,3 8,3 10,0 Fʬ.<F05 

ʎʚʝʪʝʥʠʝ 13,0 12,0 17,3 Fʬ.<F05 

ʋʙʦʨʢʘ 18,7 19,0 18,1 Fʬ.<F05 

 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʢʣʫʙʥʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʠ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ï 8,6-11,4 ʛ; ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ï 16,4-19,4 ʛ ʠ ʧʨʠ 

ʫʙʦʨʢʝ ï 28,8-31,9 ʛ. (ʪʘʙʣ. 2). ʇʨʠʨʦʩʪ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʢʣʫʙʥʷ ʦʪ ʬʘʟʳ 

ʙʫʪʦʥʠʟʘʮʠʠ ʜʦ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 8,5 ʛ, ʦʪ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʜʦ 

ʫʙʦʨʢʠ ï 12,2 ʛ. 
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ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʢʣʫʙʥʷ, ʛ 
ʌʘʟʘ ʨʘʟʚʠʪʠʷ ʉʧʦʩʦʙ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʦʩʥʦʚʥʦʡ 

(100%) (ʢ) 

ʦʩʥʦʚʥʦʡ (85%) + 

ʙʳʩʪʨʳʡ ʨʦʩʪ 

(15%) 

ʦʩʥʦʚʥʦʡ (85%) + ʬʘʟʘ 

ʙʫʪʦʥʠʟʘʮʠʠ (15%) 

ʅʉʈ05 

ɹʫʪʦʥʠʟʘʮʠʷ 8,6 11,4 9,5 Fʬ.<F05 

ʎʚʝʪʝʥʠʝ 19,4 16,4 19,1 Fʬ.<F05 

ʋʙʦʨʢʘ 31,9 28,8 30,7 Fʬ.<F05 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙʳ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʷ ʥʘ ʩʪʦʣʦʥʦ- ʠ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʝ ʪʦʧʠʥʘʤʙʫʨʘ. ʆʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʪʦʣʦʥʦʚ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʦʩʥʦʚʥʦʛʦ 

ʩʧʦʩʦʙʘ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʚʥʝʩʝʥʠʝʤ ʠʭ ʚ ʧʝʨʠʦʜ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʠ 

ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʥʘ 12-13 ʰʪ. ʆʜʥʘʢʦ, ʵʪʦ ʥʝ ʢʦʥʚʝʨʪʠʨʫʝʪʩʷ ʚ ʧʨʠʨʦʩʪ 

ʢʣʫʙʥʝʡ ʥʘ ʤʦʤʝʥʪ ʫʙʦʨʢʠ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ï 18,1-19,0 ʰʪ. ʂʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʝ ʪʦʧʠʥʘʤʙʫʨʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʫʙʦʨʢʠ. ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʠʨʦʩʪ ʢʣʫʙʥʝʡ ï ʥʘ 5,5 

ʰʪ. ʠ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʢʣʫʙʥʷ ï ʥʘ 12,2 ʛ ʦʪʤʝʯʘʣʠ ʦʪ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʜʦ ʫʙʦʨʢʠ.    
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ɼʀʅɸʄʀʂɸ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ ʉʀɹʀʈʉʂʆɻʆ  

ɽʃʆɺʆ-ʇʀʍʊʆɺʆɻʆ ʍɽʈʄɽʉɸ  

ɺ ɿɽʃɽʅʓʍ ʅɸʉɸɾɼɽʅʀʗʍ ɻʆʈʆɼɸ ʂɽʄɽʈʆɺʆ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʶʪʩʷ ʭʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ ɻ.ɸ. ʌʠʨʩʦʚʘ, ʩ ʩʦʘʚʪ. 

(2017) ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʛʘʟʦ- ʠ ʜʳʤʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʭʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʠ ʜʨʫʛʠʤ ʧʦʣʝʟʥʳʤ ʢʘʯʝʩʪʚʘʤ [9]. 

ʆʜʥʘʢʦ ʧʨʦʠʟʨʘʩʪʘʷ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʙʦʩʨʝʜʳ ʨʘʩʪʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʭʚʦʡʥʳʝ, ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʩʝʙʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʝʝ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ 

ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʠʚʦʜʷʪ ʢ 

ʩʥʠʞʝʥʠʶ ʠʭ ʠʤʤʫʥʠʪʝʪʘ ʠ ʧʦʚʳʰʝʥʠʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʬʠʪʦʧʘʪʦʛʝʥʘʤ ʠ 

ʬʠʪʦʬʘʛʘʤ [1;5-7]. 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʩʢʠʭ 

ʥʘʩʘʞʜʝʥʠʷʭ ʚʩʪʨʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʠʪʦʬʘʛʦʚ ʠ 

ʬʠʪʦʧʘʪʦʛʝʥʦʚ, ʧʦʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʤʥʦʛʠʤʠ 

ʬʘʢʪʦʨʘʤʠ (ʧʠʪʦʤʥʠʢʠ, ʙʣʠʟʣʝʞʘʱʠʝ ʣʝʩʘ, ʦʙʲʝʢʪʳ ʠʥʪʨʦʜʫʢʮʠʠ ʥʦʚʳʭ ʚʠʜʦʚ 

ʠ ʬʦʨʤ ʠ ʧʨ.) ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʩʢʦʥʪʨʦʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ 

ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘʨʘʞʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʢ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [3; 4]. ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʧʦʚʨʝʞʜʝʥʠʝ 

ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʫʱʠʤʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʤʥʦʛʠʝ ʚʠʜʳ ʢʦʪʦʨʳʭ ʚʥʝʩʝʥʳ ʩ 

ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʘʢʪʠʚʥʦ 

ʨʘʟʤʥʦʞʘʷʩʴ ʥʘ ʨʘʩʪʝʥʠʷʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʠ 

ʧʨʠʚʦʜʷ ʠʭ ʟʘʯʘʩʪʫʶ ʢ ʛʠʙʝʣʠ [2].  

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʜʥʠʤ ʠʟ ʦʧʘʩʥʳʭ ʚʨʝʜʠʪʝʣʝʡ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʥʘʩʝʢʦʤʳʝ ʩʝʤʝʡʩʪʚʘ ʍʝʨʤʝʩ (Adelgidae), ʢʦʪʦʨʳʝ 

ʥʘʥʦʩʷʪ ʫʱʝʨʙ ʨʘʩʪʝʥʠʷʤ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʨʦʤʝ ʷʡʮʘ. 

ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʜʝʨʝʚʴʝʚ ʠ ʩʥʠʞʘʝʪ ʠʭ 
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ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʨʫʛʠʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʩʝʢʦʤʦʝ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩʯʠʢʦʤ ʨʘʟʣʠʯʥʳʭ ʚʠʨʫʩʦʚ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [10]. 

ʆʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ ʚʳʩʪʫʧʘʝʪ ʉʠʙʠʨʩʢʠʡ ʝʣʦʚʦ-

ʧʠʭʪʦʚʳʡ ʭʝʨʤʝʩ (Adelges pectinatae pectinatae) ï ʜʚʫʜʦʤʥʳʡ ʚʠʜ, 

ʧʘʨʘʟʠʪʠʨʫʶʱʠʡ ʥʘ  ʨʘʩʪʝʥʠʷʭ ʩʝʤʝʡʩʪʚʘ Pinaceae. ʇʝʨʚʠʯʥʳʤ ʭʦʟʷʠʥʦʤ 

ʬʠʪʦʬʘʛʘ ʷʚʣʷʝʪʩʷ ʝʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ (Picea jbovata L.). ʄʠʛʨʠʨʫʝʪ ʥʘ ʜʨʫʛʠʝ 

ʭʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʠʭ ʢʘʢ ʢʦʨʤʦʚʫʶ ʙʘʟʫ. ʈʘʟʤʥʦʞʘʝʪʩʷ ʜʘʥʥʳʡ 

ʚʨʝʜʠʪʝʣʴ ʧʦʣʦʚʳʤ ʠ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʨʘʟʚʠʪʠʝ ʥʝʧʦʣʥʦʝ. 

ɿʠʤʦʚʢʘ ʧʨʦʭʦʜʠʪ ʚ ʩʪʘʜʠʠ ʣʠʯʠʥʢʠ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʢʦʣʝʥʠʡ: ʩʘʤʢʠ ʦʩʥʦʚʘʪʝʣʴʥʠʮʳ, ʙʝʩʢʨʳʣʳʝ ʩʘʤʢʠ 

ʜʝʚʩʪʚʝʥʥʠʮʳ, ʢʨʳʣʘʪʳʝ ʧʝʨʝʩʝʣʝʥʮʳ, ʧʦʣʦʥʦʩʢʠ [2; 4; 8]. 

ɻʦʨʦʜ ʂʝʤʝʨʦʚʦ ï ʧʨʦʤʳʰʣʝʥʥʳʡ ʮʝʥʪʨ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 

ʂʫʟʙʘʩʩʘ. ɿʦʥʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʦʨʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʦʚʳʰʝʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʳ ʠ ʥʘʣʠʯʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ 

ʧʝʨʝʜʚʠʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʞʠʟʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʢ ʜʝʡʩʪʚʠʶ ʬʠʪʦʬʘʛʦʚ ʠ ʬʠʪʦʧʘʪʦʛʝʥʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʤʝʥʴʰʘʝʪ ʩʨʦʢʠ 

ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ ʬʠʢʩʠʨʫʶʪʩʷ ʩʣʫʯʘʠ ʟʘʨʘʞʝʥʠʷ ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ ʉʠʙʠʨʩʢʠʤ 

ʝʣʦʚʦ-ʧʠʭʪʦʚʳʤ ʭʝʨʤʝʩʦʤ (Adelges pectinatae pectinatae) [4], ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʚ 

ʜʘʥʥʦʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Adelges pectinatae pectinatae ʚ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʛʦʨʦʜʘ 

ʂʝʤʝʨʦʚʦ.   

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ Pinaceae, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ: ʧʠʭʪʘ 

ʩʠʙʠʨʩʢʘʷ (Abies sibirica L.), ʝʣʴ ʦʙʳʢʥʦʚʝʥʥʘʷ (Picea jbovata L.), ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris L.), ʩʦʩʥʘ ʩʠʙʠʨʩʢʘʷ (Pinus sibirica Du Tour). 

ɺ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʣʝʪ (ʚ ʧʝʨʠʦʜ ʩ 30 ʘʧʨʝʣʷ ʧʦ 20 ʩʝʥʪʷʙʨʷ 2019 ʛʦʜʘ, 24 

ʘʧʨʝʣʷ ʧʦ 15 ʩʝʥʪʷʙʨʷ 2020 ʛʦʜʘ, ʩ 8 ʤʘʷ ʧʦ 5 ʩʝʥʪʷʙʨʷ 2021 ʛʦʜʘ ʠ 1 ʤʘʷ ʧʦ 10 

ʩʝʥʪʷʙʨʷ 2022 ʛ.) ʧʨʦʚʦʜʠʣʩʷ ʤʦʥʠʪʦʨʠʥʛ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʧʨʝʜʤʝʪ ʠʭ 

ʧʦʨʘʞʘʝʤʦʩʪʠ ʉʠʙʠʨʩʢʠʤ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʤ ʭʝʨʤʝʩʦʤ (Adelges pectinatae 

pectinatae). ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʭʝʨʤʝʩʘ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʰʢʘʣʝ ʦʙʠʣʠʷ ʍʫʣʴʪʘ: 0 ï 

ʦʪʩʫʪʩʪʚʫʝʪ, 1 ï ʝʜʠʥʠʯʥʦ, 2 ï ʩʣʘʙʦ, 3 ï ʫʤʝʨʝʥʥʦ, 4 ï ʩʠʣʴʥʦ, 5 ï ʦʯʝʥʴ 

ʩʠʣʴʥʦ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚʠʟʫʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ 

ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨ ʬʠʪʦʬʘʛʦʤ ʠ ʦʧʨʝʜʝʣʷʣʩʷ ʩʨʝʜʥʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʨʦʛ ʚʨʝʜʦʥʦʩʥʦʩʪʠ (ʕʇɺ). 

ɺ ʭʦʜʝ ʯʝʪʳʨʝʭʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʜʠʥʘʤʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʉʠʙʠʨʩʢʦʛʦ ʝʣʦʚʦ-ʧʠʭʪʦʚʦʛʦ ʭʝʨʤʝʩʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʠʪʦʬʘʛ ʨʘʩʩʝʣʷʣʩʷ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ ʧʦʩʪʝʧʝʥʥʦ (ʪʘʙʣ. 1). 

ɺ 2019 ʛʦʜʫ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʚʘ ʦʯʘʛʘ: ʚ ʃʝʥʠʥʩʢʦʤ ʨʘʡʦʥʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʘʛʨʘʨʥʦʛʦ ʧʘʨʢʘ ʂʫʟʙʘʩʩʢʦʡ ɻʉʍɸ ʠ ʈʫʜʥʠʯʥʦʤ ʨʘʡʦʥʝ ʥʘ 

https://ru.wikipedia.org/wiki/Ledeb.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/w/index.php?title=Du_Tour&action=edit&redlink=1
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ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʃʝʩʥʘʷ ʧʦʣʷʥʘ ʚ ʇʂʠʆ ʃʝʩʥʘʷ ʉʢʘʟʢʘ ʚ 2020 

ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʦʯʘʛʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ ʧʷʪʠ. ʂ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʭʚʦʡʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʬʠʪʦʬʘʛʦʤ, ʜʦʙʘʚʠʣʠʩʴ 

ʪʝʨʨʠʪʦʨʠʷ ʇʂ ʈʫʜʥʠʯʥʳʡ ʙʦʨ ʚ ʈʫʜʥʠʯʥʦʤ ʨʘʡʦʥʝ, ʅʘʙʝʨʝʞʥʘʷ ʂʠʨʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʠ ʇʘʨʢʘ ʂʫʟʙʘʩʩʢʠʡ ʚ ʃʝʥʠʥʩʢʦʤ ʨʘʡʦʥʝ. ʂ 2021 ʛʦʜʫ ʬʠʪʦʬʘʛ ʙʳʣ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʘʢʞʝ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ 

ʧʘʨʢʘ ʠʤ. ɺ. ɺʦʣʦʰʠʥʦʡ, ʇʂʠʆ çʇʘʨʢ ʇʦʙʝʜʳ ʠʤ. ɾʫʢʦʚʘè ʠ ʚ ʇʂʠʆ 

ɹʝʨʝʟʦʚʘʷ ʨʦʱʘ ʂʠʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ɺ 2022 ʛʦʜʫ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫʞʝ 12 

ʦʯʘʛʦʚ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ. ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ Adelges 

pectinatae pectinatae ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʂʠʆ ʇʘʨʢ ʯʫʜʝʩ. 

ʊʘʙʣʠʮʘ 1 ï ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʝʣʦʚʦ-ʧʠʭʪʦʚʦʛʦ ʭʝʨʤʝʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʂʝʤʝʨʦʚʦ ʩ 2019 ʧʦ 2022 ʛʦʜʳ 
ʊʝʨʨʠʪʦʨʠʷ ʇʣʦʱʘʜʴ 

ʪʝʨʨʠʪʦʨʠʠ, ʤ
2 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʬʠʪʦʬʘʛʘ ʧʦ ʛʦʜʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʘʣʣ 

2019 ʛ. 2020 ʛ. 2021 ʛ. 2022 ʛ. 

ʈʫʜʥʠʯʥʳʡ ʨʘʡʦʥ ʛ. ʂʝʤʝʨʦʚʦ 

ʇʂ ʈʫʜʥʠʯʥʳʡ ʙʦʨ 3 290 000 - 2 4 5 

ʇʂ ʂʨʘʩʥʳʡ ʙʦʨ 860 759 - - 1 3 

ʇʂʠʆ ʃʝʩʥʘʷ ʉʢʘʟʢʘ 21 138 1 3 3 2 

ʃʝʥʠʥʩʢʠʡ ʨʘʡʦʥ ʛ. ʂʝʤʝʨʦʚʦ 

ʇʘʨʢ ʂʫʟʙʘʩʩʢʠʡ 351 670 - 2 2 3 

ɹʫʣʴʚʘʨ ʉʪʨʦʠʪʝʣʝʡ 141 925 - - 3 4 

ʉʢʚʝʨ çɸʛʨʦʧʘʨʢè 14 138 1 2 - - 

ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ ʛ. ʂʝʤʝʨʦʚʦ  

ʇʂʠʆ çʂʦʤʩʦʤʦʣʴʩʢʠʡ ʧʘʨʢ ʠʤ. 

ɺʝʨʳ ɺʦʣʦʰʠʥʦʡè  

200 676 - - 3 4 

ʇʢʠʆ çʇʘʨʢ ʇʦʙʝʜʳ ʠʤ. ɾʫʢʦʚʘè 148 757 - - 2 4 

ɻʦʨʦʜʩʢʦʡ ʩʘʜ çʇʘʨʢ ʏʫʜʝʩè 124 934 - - - 2 

ʂʠʨʦʚʩʢʠʡ ʨʘʡʦʥ ʛ. ʂʝʤʝʨʦʚʦ  

ʅʘʙʝʨʝʞʥʘʷ ʂʠʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 98 515 - 1 3 4 

ʇʢʠʆ ɹʝʨʝʟʦʚʘʷ ʨʦʱʘ 286 001 - - 1 2 

ɿʘʚʦʜʩʢʠʡ ʨʘʡʦʥ ʛ. ʂʝʤʝʨʦʚʦ 

ɹʫʣʴʚʘʨ ʫʣ. ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʦʡ 

(ʉʢʚʝʨ ʀʩʢʫʩʩʪʚ) 

26 779 - - 1 3 

ʉʢʚʝʨ ɻʘʨʤʦʥʠʷ 1 799 - - 2 3 

ʇʨʠʤʝʯʘʥʠʝ: 0 ï ʦʪʩʫʪʩʪʚʫʝʪ, 1 ï ʝʜʠʥʠʯʥʦ, 2 ï ʩʣʘʙʦ, 3 ï ʫʤʝʨʝʥʥʦ, 4 ï ʩʠʣʴʥʦ, 5 ï ʦʯʝʥʴ 

ʩʠʣʴʥʦ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ 2022 ʛʦʜʫ ʚʨʝʜʠʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ʛʦʨʦʜʫ 

ʂʝʤʝʨʦʚʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ. ʈʘʩʪʝʥʠʷ, ʧʦʚʨʝʞʜʝʥʥʳʝ ʬʠʪʦʬʘʛʦʤ, ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʚʩʝʭ ʧʷʪʠ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ: ʈʫʜʥʠʯʥʦʛʦ, 

ʂʠʨʦʚʩʢʦʛʦ, ʃʝʥʠʥʩʢʦʛʦ, ɿʘʚʦʜʩʢʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ. ʇʣʦʱʘʜʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʉʠʙʠʨʩʢʦʛʦ ʝʣʦʚʦ-ʧʠʭʪʦʚʦʛʦ ʭʝʨʤʝʩʘ ʟʘ 4 ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʡ 

ʫʚʝʣʠʯʠʣʘʩʴ ʩ ʜʚʫʭ ʜʦ ʜʚʝʥʘʜʮʘʪʠ ʦʯʘʛʦʚ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʠʪʦʬʘʛ ʚʩʪʨʝʯʘʣʩʷ ʚ ʤʘʩʩʠʚʘʭ 

ʤʦʣʦʜʳʭ ʠ ʟʨʝʣʳʭ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʘ ʧʨʠʨʦʩʪʘʭ ʪʝʢʫʱʝʛʦ ʛʦʜʘ. ɺ 2019 ʛʦʜʫ 
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ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʡ Abies sibirica L. ʜʘʥʥʳʤʠ 

ʥʘʩʝʢʦʤʳʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʩʪʘʜʠʷʭ ʣʠʯʠʥʦʢ ʠ ʥʠʤʬ. ɻʘʣʣʳ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ 

Picea obovata L. ʉ 2020 ʧʦ 2022 ʛʦʜʳ ʉʠʙʠʨʩʢʠʡ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʡ ʭʝʨʤʝʩ 

ʚʩʪʨʝʯʘʣʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ Abies sibirica L., Pinus sylvestris L. ʠ Pinus sibirica L. ʚ 

ʩʪʘʜʠʷʭ ʣʠʯʠʥʦʢ ʠ ʥʠʤʬ.  ʂʘʢ ʠ ʨʘʥʝʝ ʛʘʣʣʳ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʥʘ 

ʨʘʩʪʝʥʠʷʭ Picea obovata L.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʠʪʦʬʘʛʘ ʥʘ ʨʘʟʥʳʭ 

ʭʚʦʡʥʳʭ ʢʫʣʴʪʫʨʘʭ ʧʦʢʘʟʘʣ (ʪʘʙʣ. 2), ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ Adelges pectinatae 

pectinatae ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ Picea obovata L. ʠ Abies sibirica L.  

ʊʘʙʣʠʮʘ 2 ï ɺʩʪʨʝʯʘʝʤʦʩʪʴ Adelges pectinatae pectinatae ʚ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ 

ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʛ. ʂʝʤʝʨʦʚʦ ʚ 2022 ʛʦʜʫ 
ʍʚʦʡʥʦʝ ʨʘʩʪʝʥʠʝ ʂʦʣ-ʚʦ, 

ʰʪ. 

ʂʦʣ-ʚʦ 

ʧʦʚʨʝʞʜʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʰʪ. 

ʉʪʘʜʠʷ ʨʘʟʚʠʪʠʷ 

ʬʠʪʦʬʘʛʘ 

ɽʣʴ ʩʠʙʠʨʩʢʘʷ (Picea obovata L.) 1000 573 ʛʘʣʣʳ, 

ʦʩʥʦʚʘʪʝʣʴʥʠʮʳ 

ʇʠʭʪʘ ʩʠʙʠʨʩʢʘʷ (Abies sibirica L) 1000 786 ʧʦʣʦʥʦʩʢʠ, ʢʨʳʣʘʪʳʝ 

ʧʝʨʝʩʝʣʝʥʢʠ 

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris L.) 1000 453 ʧʦʣʦʥʦʩʢʠ, ʢʨʳʣʘʪʳʝ 

ʧʝʨʝʩʝʣʝʥʢʠ 

ʉʦʩʥʘ ʩʠʙʠʨʩʢʘʷ (Pinus sibirica L.) 1000 398 ʧʦʣʦʥʦʩʢʠ, ʢʨʳʣʘʪʳʝ 

ʧʝʨʝʩʝʣʝʥʢʠ 

 

ʅʘ ʨʘʩʪʝʥʠʷʭ Pinus sibirica L. ʠ Pinus sylvestris L. ʠʟʫʯʘʝʤʳʡ ʚʨʝʜʠʪʝʣʴ 

ʚʩʪʨʝʯʘʣʩʷ ʨʝʞʝ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʩʦʛʣʘʩʥʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʤ ʭʦʟʠʥʦʤ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʚʨʝʞʜʘʶʪʩʷ Adelges pectinatae pectinatae ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 

ʆʮʝʥʢʘ ʕʇɺ, ʧʨʦʚʦʜʠʤʘʷ ʥʘ ʨʘʩʪʝʥʠʷʭ, ʷʚʣʷʶʱʠʭʩʷ ʧʝʨʚʠʯʥʳʤ 

ʭʦʟʷʠʥʦʤ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʣʷ Abies sibirica L. ʠ Picea obovata L. ʧʦʨʦʛ 

ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 3-5 ʦʩʦʙʝʡ ʥʘ ʤʦʜʝʣʴʥʫʶ ʚʝʪʚʴ. ɺ ʮʝʣʦʤ ʟʘʩʝʣʝʥʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʉʠʙʠʨʩʢʠʤ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʤ ʭʝʨʤʝʩʦʤ ʧʨʝʚʳʰʘʣʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʥʦʨʤʳ ʚ 4-7 ʨʘʟ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʘʷ ʟʘ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʜʠʥʘʤʠʢʘ ʧʦʨʘʞʝʥʠʷ 

ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ ʭʚʦʝʩʦʩʫʰʠʤ ʚʨʝʜʠʪʝʣʝʤ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʩʨʦʯʥʳʭ ʤʝʨ ʧʦ ʢʦʥʪʨʦʣʶ ʯʠʩʣʝʥʥʦʩʪʠ Adelges 

pectinatae pectinatae ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʛʦʨʦʜʩʢʠʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪ ʜʘʥʥʦʛʦ 

ʬʠʪʦʬʘʛʘ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ ʥʝʫʧʨʘʚʣʷʝʤʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʠ ʩʥʠʟʠʪʴ ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʝʸ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. 
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ɺʃʀʗʅʀɽ ɸɻʈʆʊɽʍʅʀʏɽʉʂʀʍ ʋʍʆɼʆɺ ʅɸ ʉʆʉʊʆʗʅʀɽ ʏʀʉʊʓʍ 

ʂʋʃʔʊʋʈ ʉʆʉʅʓ ʆɹʓʂʅʆɺɽʅʅʆʁ ɺ ʋʉʃʆɺʀʗʍ ʉɺɽɾʀʍ 

ʉʋɹʆʈɽʁ ɻʂʋ ʈʆ çɽʈɸʍʊʋʈʉʂʆɽ ʃɽʉʅʀʏɽʉʊɺʆè  

 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʜʨʝʚʦʩʪʦʝʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʠ. ɼʨʝʚʝʩʠʥʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ, ʠ ʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʝ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ, ʚʦʟʨʘʩʪʘʝʪ ʠ ʧʦʪʨʝʙʥʦʩʪʴ 

ʣʶʜʝʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʩʘ ʜʣʷ ʦʪʜʳʭʘ, ʟʘʱʠʪʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ. ʃʝʩ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʮʝʧʦʯʢʝ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʘʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʠʩʪʦʯʥʠʢ 

ʵʥʝʨʛʠʠ [2].  

ʉʦʟʜʘʥʠʝ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ, ʛʜʝ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʟʘʪʨʫʜʥʝʥʦ [4]. ʕʪʠ ʢʫʣʴʪʫʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ 

ʤʝʩʪʘʭ ʩʧʣʦʰʥʳʭ ʚʳʨʫʙʦʢ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʨʦʩʪʘ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ɺ 

ʦʩʥʦʚʥʦʤ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʯʠʩʪʳʤ ʢʫʣʴʪʫʨʘʤ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʚ ʟʦʥʝ 

ʩʚʝʪʣʦʭʚʦʡʥʳʭ ʧʦʨʦʜ ʦʩʦʙʝʥʥʦ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʪ.ʢ. ʦʥʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ 

ʧʦʨʦʜʦʡ ʜʣʷ ʙʦʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ [1]. ɺ ʙʦʨʘʭ ʩ ʩʫʭʠʤ ʢʣʠʤʘʪʦʤ ʯʠʩʪʳʝ 

ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʷʥʮʝʚ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ɺ ʩʚʝʞʠʭ ʙʦʨʘʭ 

ʩʦʟʜʘʶʪʩʷ ʯʠʩʪʳʝ ʩʦʩʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʦʩʥʦʚʦ-

ʙʝʨʝʟʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʅʘ ʩʚʝʞʠʭ ʚʳʨʫʙʢʘʭ, ʛʜʝ ʝʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʙʝʨʝʟʳ, ʩʦʟʜʘʶʪʩʷ ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ, ʢʦʪʦʨʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʟʘ ʩʯʝʪ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʭʦʜʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ. 

ʂʫʣʴʪʫʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʧʦʩʘʜʢʦʡ ʦʪ 10 ʜʦ 15 ʪʳʩ. ʰʪ. ʥʘ ʛʘ ʥʘ ʩʧʣʦʰʥʳʭ 

ʚʳʨʫʙʢʘʭ ʙʝʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʠ ʦʪ 4 ʜʦ 8 ʪʳʩ. ʰʪ. ʥʘ ʛʘ ʥʘ 

ʚʳʨʫʙʢʘʭ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʚʦʟʦʙʥʦʚʣʝʥʠʝʤ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʦʨʦʜʳ. 

ʋʩʣʦʚʠʷ ʩʫʙʦʨʝʡ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʦʨʦʜʦʡ ʚ ʩʳʨʳʭ ʩʫʙʦʨʷʭ. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʯʠʩʪʳʭ ʩʦʩʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩʤʝʰʘʥʥʳʝ ʜʨʝʚʦʩʪʦʠ, ʪʘʢ ʢʘʢ ʚ 

ʫʩʣʦʚʠʷʭ ʩʳʨʳʭ ʩʫʙʦʨʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʧʝʰʥʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ [3]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʨʘʚʥʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʩʦʟʜʘʥʠʷ ʯʠʩʪʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ɻʂʋ ʈʆ çɽʨʘʭʪʫʨʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦè ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʦʚ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʦʧʳʪʥʘʷ 

ʧʣʦʱʘʜʴ (1,8 ʛʘ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ 14 ʚʳʜʝʣʘ 83 ʢʚʘʨʪʘʣʘ ɽʨʘʭʪʫʨʩʢʦʛʦ 

ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɻʂʋ ʈʆ çɽʨʘʭʪʫʨʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦè. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʝʪʦʤ 2022 ʛʦʜʘ. ɺ 2019 ʛʦʜʫ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʨʫʙʢʘ ʩʦʩʥʳ, ʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʞʘʨʦʤ 2017 ʛʦʜʘ. ɺʝʩʥʦʡ 2020 ʛʦʜʘ ʥʘ 

ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʦʚʳʝ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ. ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ 

ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ ʯʘʩʪʠ. ʅʘ ʦʜʥʦʡ ʯʘʩʪʠ (ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ1) ʧʨʦʚʦʜʠʣʠʩʴ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʫʭʦʜʳ, ʚʢʣʶʯʘʷ ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ ʠ ʫʥʠʯʪʦʞʝʥʠʝ ʩʦʨʥʷʢʦʚ. ʅʘ 

ʜʨʫʛʦʡ ʯʘʩʪʠ (ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ2) ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʭʦʜ ʥʝ ʧʨʦʚʦʜʠʣʩʷ. 

ʄʝʪʦʜ ʫʯʝʪʘ ʙʳʣ ʩʧʣʦʰʥʳʤ. 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ1 (ʩ ʧʨʦʚʝʜʝʥʥʳʤʠ ʫʭʦʜʘʤʠ) ʙʳʣʘ ʟʘʣʦʞʝʥʘ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʜʚʫʭʣʝʪʥʠʤʠ ʩʝʷʥʮʘʤʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ʨʠʩ.1). ʆʥʘ ʠʤʝʣʘ 

ʵʢʩʧʦʟʠʮʠʶ ʩʢʣʦʥʘ ï ʖɺ, ʢʨʫʪʠʟʥʫ ʩʢʣʦʥʘ ï 5
0
. ʂʘʪʝʛʦʨʠʷ ʣʝʩʦʢʫʣʴʪʫʨʥʦʡ 

ʧʣʦʱʘʜʠ ʙʳʣʘ ʚʳʨʫʙʢʦʡ. ʅʘ ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʢʘ 

ʜʣʠʥʥʦʡ 20 ʤ ʠ ʰʠʨʠʥʦʡ 7,5 ʤ (3 ʙʦʨʦʟʜʳ). ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʥʘ ʫʯʝʪʥʦʡ 

ʧʣʦʱʘʜʢʝ ʩʦʩʪʘʚʠʣʦ 80 ʰʪʫʢ. ʉʦʩʪʦʷʥʠʝ ʣʝʩʦʢʫʣʴʪʫʨʳ ʙʳʣʦ ʭʦʨʦʰʠʤ. 

ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ 10ʉ. ʊʠʧ ʣʝʩʘ ï ʣʠʰʘʡʥʠʢʦʚʳʡ. ʇʦʯʚʘ ʥʘ ʵʪʦʡ ʧʣʦʱʘʜʢʝ 

ʙʳʣʘ ʩʫʛʣʠʥʠʩʪʦʡ ʠ ʩʚʝʞʝʡ. 

ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ2 (ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʫʭʦʜʦʚ) ʙʳʣʘ ʟʘʣʦʞʝʥʘ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʜʚʫʭʣʝʪʥʠʤʠ ʩʝʷʥʮʘʤʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ʨʠʩ.2). ʆʥʘ ʠʤʝʣʘ 

ʵʢʩʧʦʟʠʮʠʶ ʩʢʣʦʥʘ ï ʖɺ, ʢʨʫʪʠʟʥʫ ʩʢʣʦʥʘ ï 5
Ü
. ʂʘʪʝʛʦʨʠʷ ʣʝʩʦʢʫʣʴʪʫʨʥʦʡ 

ʧʣʦʱʘʜʠ ʙʳʣʘ ʚʳʨʫʙʢʦʡ. ʅʘ ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʢʘ 

ʜʣʠʥʥʦʡ 20 ʤ ʠ ʰʠʨʠʥʦʡ 7,5 ʤ (3 ʙʦʨʦʟʜʳ).  ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʥʘ ʫʯʝʪʥʦʡ 

ʧʣʦʱʘʜʢʝ ʩʦʩʪʘʚʠʣʦ 56 ʰʪʫʢ. ʉʦʩʪʦʷʥʠʝ ʣʝʩʦʢʫʣʴʪʫʨʳ ʙʳʣʦ ʭʦʨʦʰʠʤ. 

ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ 10ʉ. ʊʠʧ ʣʝʩʘ ï ʣʠʰʘʡʥʠʢʦʚʳʡ. ʇʦʯʚʘ ʥʘ ʵʪʦʡ ʧʣʦʱʘʜʢʝ 

ʙʳʣʘ ʩʫʛʣʠʥʠʩʪʦʡ ʠ ʩʚʝʞʝʡ. 

 

 

  
ʈʠʩʫʥʦʢ 1ï ʌʨʘʛʤʝʥʪ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʠ ˉ1 

ʈʠʩʫʥʦʢ 2ï ʌʨʘʛʤʝʥʪ 

ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ2 

 

ʇʦ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʦʣʝʚʳʝ ʠ 

ʢʘʤʝʨʘʣʴʥʳʝ), ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 
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ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ʪʘʙʣʠʮʘ 1). 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ1 ʩʦʩʪʘʚʠʣʘ 95 %, ʥʘ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʠ ˉ2 ï 63%, ʧʨʠ 100% ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɺ 2022 ʛʦʜʫ ʩʨʝʜʥʷʷ 

ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ1 ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,15-0,18 ʤ; ʥʘ 

ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ2 ï 0,10- 0,14 ʤ, ʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʠʢʘ ʚ ʟʦʥʝ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ 

ʚ ʩʨʝʜʥʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,5-0,7 ʩʤ ʠ 0,4-0,5 ʩʤ. 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 
ʇʨʦʙʥʘʷ 

ʧʣʦʱʘʜʴ 

ʇʦʨʦʜʥʳʡ 

ʩʦʩʪʘʚ 

ʀʟʤʝʥʝʥʠʝ 

ʚʳʩʦʪʳ 

ʨʘʩʪʝʥʠʡ, ʤ 

ʀʟʤʝʥʝʥʠʝ 

ʜʠʘʤʝʪʨʘ 

ʩʪʚʦʣʠʢʘ, ʩʤ 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ, % ɻʫʩʪʦʪʘ, 

ʰʪ.ʛʘ 

1 10ʉ 0,15-0,18 0,5-0,7 95 5,5 ʪʳʩ 

2 10ʉ 0,10-0,14 0,4-0,5 63 3,5 ʪʳʩ 

 

ʏʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʟʘ ʢʦʪʦʨʳʤʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʫʭʦʜʳ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʫʭʦʜʳ ʟʘ ʣʝʩʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʫʣʫʯʰʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʨʦʩʪʘ ʩʝʷʥʮʝʚ ʩʦʩʥʳ ʧʫʪʝʤ ʨʳʭʣʝʥʠʷ ʧʦʯʚʳ, ʫʥʠʯʪʦʞʝʥʠʷ 

ʩʦʨʥʷʢʦʚ. 

ɼʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʫʭʦʜʦʚ ʟʘ ʣʝʩʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʣʝʩʥʳʝ ʢʫʣʴʪʠʚʘʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʂʃɹ-1. ʈʳʭʣʝʥʠʝ ʧʦʯʚʳ ʠ 

ʧʨʦʧʦʣʢʘ ʩʦʨʥʷʢʦʚ ʚ ʨʷʜʘʭ ʠ ʚʦʢʨʫʛ ʩʝʷʥʮʝʚ ʧʨʦʚʦʜʷʪʩʷ ʢʫʣʴʪʠʚʘʪʦʨʦʤ 

ʙʦʢʦʚʳʤ ʣʝʩʥʳʤ ʂɹʃ-1, ʘ ʪʘʢʞʝ ʚʨʫʯʥʫʶ. 

ʆʩʦʙʳʤ ʚʠʜʦʤ ʫʭʦʜʦʚ ʟʘ ʣʝʩʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʷʚʣʷʝʪʩʷ ʠʭ ʜʦʧʦʣʥʝʥʠʝ. 

ɼʦʧʦʣʥʝʥʠʝ ʧʫʪʝʤ ʧʦʩʘʜʢʠ ʩʝʷʥʮʝʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʚʝʩʥʦʡ 

ʩʣʝʜʫʶʱʝʛʦ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʛʦʜʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʝʥʥʝʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚ 

ʢʫʣʴʪʫʨʘʭ ʩ ʧʨʠʞʠʚʘʝʤʦʩʪʴʶ ʦʪ 25 ʜʦ 90-95%. 

ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ1 ʧʨʠ ʥʘʜʣʝʞʘʱʝʤ ʫʭʦʜʝ ʟʘ ʢʫʣʴʪʫʨʘʤʠ, 

ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʶʪ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ. ɺʳʩʦʪʘ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ 30%, ʘ ʜʠʘʤʝʪʨ ʥʘ 35% ʚʳʰʝ, ʯʝʤ ʚ ʢʫʣʴʪʫʨʘʭ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʘʛʨʦʪʝʭʥʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʪʝʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ1, 

ʛʜʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʝʤ ʥʘ ʧʣʦʱʘʜʠ ˉ2 ʙʝʟ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʫʭʦʜʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɹʫʟʳʢʠʥ, ɸ.ʀ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ / ɸ.ʀ. ɹʫʟʳʢʠʥ. ï ʄ.: 

ʅʘʫʢʘ, 1978. ï 104 ʩ. 

2. ʈʦʜʠʥ, ɸ.ʈ. ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ: ʫʯʝʙʥʠʢ / ɸ.ʈ. ʈʦʜʠʥ. - 4-ʝ ʠʟʜ. ï ʄ.: 

ɻʆʋ ɺʇʆ ʄɻʋʃ, 2008. ï 258 ʩ. 



55 

 

3. ʈʫʙʮʦʚ, ɺ.ʀ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʥʳ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ/ 

ɺ.ʀ. ʈʫʙʮʦʚ, ɸ.ʀ. ʅʦʚʦʩʝʣʴʮʝʚʘ. ï ʄ.: ʅʘʫʢʘ, 1976. ï 143 ʩ. 

4. The stimulating effect of nanoparticle suspensions on seeds and seedling of 

scotch pine (Pinus Sylvʝstris) / S. Polischuk, G. Fadkin, D. Churilov, V. Churilova, 

G. Churilov// IOP Conferece Series: Earth and Environmental Science ï2019. ï C. 

01202 

5. ɸʥʪʠʧʢʠʥʘ, ʃ.ɸ. ʇʨʠʤʝʥʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ / ʃ.ɸ. ɸʥʪʠʧʢʠʥʘ, 

ɺ.ʀ. ʃʝʚʠʥ, ʊ.ɺ. ʍʘʙʘʨʦʚʘ // ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʚʘʮʠʠ ʢʘʢ ʬʘʢʪʦʨ ʫʩʪʦʡʯʠʚʦʛʦ 

ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

ʄʘʪʝʨʠʘʣʳ ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʊʦʤ ʏʘʩʪʴ 1. ï 

ʈʷʟʘʥʴ: ʈɻɸʊʋ, 2020. ï ʉ. 14-17.  

6. ʂʦʚʘʣʝʚ, ɹ.ʀ. ʉʦʩʪʦʷʥʠʝ ʟʘʧʦʜʩʦʯʥʳʭ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʇʨʠʘʥʛʘʨʴʷ / ɹ. 

ʀ. ʂʦʚʘʣʝʚ // ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ. ï 1995. ï̄ 5. ï ʉ. 35-38. 

7. ʄʘʞʘʡʩʢʠʡ, ʖ.ɸ.    ʕʢʦʣʦʛʠʷ ʣʝʩʘ / ʖ. ɸ. ʄʘʞʘʡʩʢʠʡ, ʆ. ɸ. ɿʘʭʘʨʦʚʘ, 

ʖ.ɺ. ʆʜʥʦʜʫʰʥʦʚʘ. ï ʈʷʟʘʥʴ, 2005. ï 140 ʩ. 

8. ʆʜʥʦʜʫʰʥʦʚʘ, ʖ.ɺ. ʋʩʧʝʰʥʦʩʪʴ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʨʠ ʥʝʩʧʣʦʰʥʳʭ ʨʫʙʢʘʭ ʚ ʣʝʩʘʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ / ʖ.ɺ. 

ʆʜʥʦʜʫʰʥʦʚʘ // ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ: ʄʘʪʝʨʠʘʣʳ ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʊʦʤ ʏʘʩʪʴ 2. ï ʈʷʟʘʥʴ: ʈɻɸʊʋ, 2019. ï ʉ. 513-518. 

9. ʌʘʜʴʢʠʥ, ɻ. ʅ. ɺʣʠʷʥʠʝ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʨʦʰʢʘ ʞʝʣʝʟʘ ʥʘ 

ʚʳʭʦʜ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʩʘʜʢʠ / ɻ. ʅ. ʌʘʜʴʢʠʥ, ɼ. ɺ. ɺʠʥʦʛʨʘʜʦʚ, ɸ. ɺ. ʑʫʨ // 

ɺʝʩʪʥʠʢ ɹʝʣʦʨʫʩʩʢʦ-ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2015. ï ˉ 2(47). ï ʉ. 136-142.  

10. ʌʘʜʴʢʠʥ, ɻ.ʅ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʘʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʰʢʦʚ 

ʤʝʪʘʣʣʦʚ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʷʥʮʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ / ɻ.ʅ. ʌʘʜʴʢʠʥ, ɸ. ɺ. 

ʅʝʩʪʝʨʝʥʢʦ // ʖʙʠʣʝʡʥʳʡ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʧʦʩʚʷʱʝʥʥʳʡ 110-ʣʝʪʠʶ ʩʦ 

ʜʥʷ ʨʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ ʊʨʘʚʠʥʘ ʀ.ʉ.: ʄʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ï ʈʷʟʘʥʴ: ʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɸ. ʂʦʩʪʳʯʝʚʘ, 2010. ï ʉ. 158-161.  

11. ʌʘʜʴʢʠʥ, ɻ. ʅ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʧʦʨʦʰʢʦʚ ʞʝʣʝʟʘ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ / ɻ. ʅ. ʌʘʜʴʢʠʥ, ɸ. ɺ. 

ʅʝʩʪʝʨʝʥʢʦ // ɺʝʩʪʥʠʢ ʈʷʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʇ.ɸ. ʂʦʩʪʳʯʝʚʘ. ï 2012. ï ˉ 3(15). ï ʉ. 40-43.  

 

 

 

 

 

 

 

 



56 

 

ʋɼʂ 632.935 
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ʆʉʅʆɺʋ ʂʆʄʇʃɽʂʉʅʓʍ ʉʀʉʊɽʄ ʇʆ ɿɸʑʀʊɽ ʈɸʉʊɽʅʀʁ 

ʉʆʉʊɸɺʃʗɽʊ ɺʓʉʆʂɸʗ ʂʋʃʔʊʋʈɸ ɿɽʄʃɽɼɽʃʀʗ 

 

ʄʥʦʛʠʝ ʭʦʟʷʡʩʪʚʘ, ʧʣʘʥʠʨʫʷ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʚʦʟʣʘʛʘʶʪ ʩʣʠʰʢʦʤ 

ʤʥʦʛʦ ʥʘʜʝʞʜ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠ ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʬʠʪʦʩʘʥʠʪʘʨʥʫʶ ʨʦʣʴ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʢʦʪʦʨʳʭ ʥʝ ʪʦʣʴʢʦ ʜʘʝʪ ʩʘʤʦ ʧʦ ʩʝʙʝ ʙʦʣʴʰʫʶ ʚʳʛʦʜʫ, ʥʦ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʧʦʚʳʰʘʝʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʠ ʚʳʥʦʩʣʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 60 ʙʦʣʝʟʥʝʡ. ʕʪʦ ʜʘʝʪ 

ʥʘʤ ʧʨʘʚʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʘ ʠʤʝʥʥʦ ʚʳʩʦʢʘʷ 

ʢʫʣʴʪʫʨʘ ʟʝʤʣʝʜʝʣʠʷ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ 

[1,2]. 

ʉʘʤ ʬʘʢʪ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʪʦʛʦ, ʯʪʦ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʥʝ ʚʳʧʦʣʥʷʣʠʩʴ ʪʝ ʠʣʠ 

ʠʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʣʠʙʦ ʚʳʧʦʣʥʷʣʠʩʴ ʥʝʢʘʯʝʩʪʚʝʥʥʦ. ʀʤʝʥʥʦ ʧʦ 

ʵʪʠʤ ʧʨʠʯʠʥʘʤ, ʥʘʧʨʠʤʝʨ, ʜʦʧʫʩʢʘʣʠʩʴ ʚʩʧʳʰʢʠ ʨʘʟʤʥʦʞʝʥʠʷ ʠʥʦʛʜʘ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʣʝʙʥʳʭ ʞʫʢʦʚ, ʟʣʘʢʦʚʳʭ ʤʫʭ, ʭʣʝʙʥʳʭ 

ʧʠʣʠʣʴʱʠʢʦʚ, ʪʣʝʡ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʠ ʜʨ. 

ɼʘʣʝʝ, ʥʘ ʧʨʠʤʝʨʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʙʫʜʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʢʘʢ 

ʦʪʜʝʣʴʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʣʠʷʶʪ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ʠ ʩʦʨʥʷʢʦʚ. 

ʇʦʜʛʦʪʦʚʢʘ ʩʝʤʷʥ ʢ ʧʦʩʝʚʫ. ʉʪʘʨʘʷ ʧʦʩʣʦʚʠʮʘ ʛʣʘʩʠʪ: çʆʪ ʧʣʦʭʦʛʦ 

ʩʝʤʝʥʠ ʥʝ ʞʜʠ ʭʦʨʦʰʝʛʦ ʧʣʝʤʝʥʠè. 

ʉʝʡʯʘʩ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʧʨʠʝʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʭʦʨʦʰʫʶ ʵʥʝʨʛʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʇʦʣʫʯʝʥʠʝ ʙʳʩʪʨʳʭ ʠ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʥʦʨʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʧʦʟʚʦʣʷʝʪ 

ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʠʭ ʧʦʯʚʝʥʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʠ 

ʧʦʨʘʞʝʥʠʷ ʙʦʣʝʟʥʷʤʠ, ʘ ʪʘʢʞʝ ʟʘʤʝʜʣʷʝʪ ʧʦʷʚʣʝʥʠʝ ʩʦʨʥʷʢʦʚ. 

ʉʨʝʜʠ ʵʪʠʭ ʧʨʠʝʤʦʚ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʪʨʘʚʣʠʚʘʥʠʝ ʩʝʤʷʥ 

ʨʘʟʣʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʆʥʦ ʥʝ ʪʦʣʴʢʦ ʦʟʜʦʨʦʚʣʷʝʪ ʧʦʩʝʚʳ ʦʪ 

ʛʦʣʦʚʥʝʚʳʭ ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ, ʬʫʟʘʨʠʦʟʦʚ ʠ ʪ. ʜ.), ʥʦ ʠ 

ʧʦʚʳʰʘʝʪ ʥʘ 8- 10% ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦʞʝʩʪʴ. ʇʨʦʪʨʘʚʣʠʚʘʥʠʝ ʩʝʤʷʥ 

ʢʘʢ ʨʘʟ ʷʚʣʷʝʪʩʷ ʪʝʤ ʩʣʫʯʘʝʤ ʚ ʧʨʘʢʪʠʢʝ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʛʜʝ ʧʦʢʘ ʥʝʚʦʟʤʦʞʥʦ 

ʦʙʦʡʪʠʩʴ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʦʪʨʘʚʣʝʥʠʷ ʩʝʤʷʥ; ʜʦʩʪʠʛʘʝʪʩʷ, ʝʩʣʠ ʦʥʦ 

ʧʨʦʚʦʜʠʪʩʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ, ʟʘ 3-6 ʤʝʩʷʮʝʚ ʜʦ ʧʦʩʝʚʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
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ʩʪʘʥʦʚʠʪʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʤ ʦʙʦʡʪʠʩʴ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʪʨʘʚʦʯʥʳʭ 

ʤʘʰʠʥ ʠ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʫ ʚ ʥʘʠʤʝʥʝʝ ʥʘʧʨʷʞʝʥʥʳʡ ʧʝʨʠʦʜ. 

ʉʨʦʢʠ ʩʝʚʘ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʝʨʥʦʚʳʭ ʠʤʝʶʪ ʦʧʪʠʤʘʣʴʥʳʝ 

ʩʨʦʢʠ ʩʝʚʘ. ʈʘʥʥʠʝ ʩʨʦʢʠ ʩʝʚʘ ʦʟʠʤʳʭ ʩʧʦʩʦʙʩʪʚʫʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʭ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩ ʦʩʝʥʠ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʧʝʨʝʟʠʤʦʚʢʫ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʟʘʱʠʪʳ ʧʦʩʝʚʦʚ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʵʪʦ ʪʘʢʞʝ ʥʝ ʞʝʣʘʪʝʣʴʥʦ: 

ʨʘʥʥʠʝ ʧʦʩʝʚʳ ʩʠʣʴʥʝʝ ʧʦʚʨʝʞʜʘʶʪʩʷ ʟʣʘʢʦʚʳʤʠ ʤʫʭʘʤʠ (ʧʨʠʯʝʤ ʩʪʨʘʜʘʝʪ ʚ 

ʦʩʥʦʚʥʦʤ ʛʣʘʚʥʳʡ, ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʡ ʩʪʝʙʝʣʴ), ʭʣʝʙʥʦʡ ʞʫʞʝʣʠʮʝʡ, 

ʮʠʢʘʜʘʤʠ ʠ ʪʣʷʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʪʘʢʞʝ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʚʠʨʫʩʦʚ. ʉʠʣʴʥʦ 

ʧʦʨʘʞʘʶʪʩʷ ʦʥʠ ʠ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ. ɺʝʩʥʦʡ ʙʦʣʝʟʥʴ, ʦʩʦʙʝʥʥʦ ʥʘ ʟʘʛʫʱʝʥʥʳʭ 

ʧʦʩʝʚʘʭ, ʚʳʩʦʢʦʨʦʩʣʳʭ ʠ ʙʫʨʥʦ ʚʝʛʝʪʠʨʫʶɦ ʠʭ ʩʦʨʪʘʭ ʧʨʠʥʠʤʘʝʪ ʤʘʩʩʦʚʳʡ 

ʭʘʨʘʢʪʝʨ. ʅʘ ʦʟʠʤʳʭ ʧʦʩʝʚʘʭ ʨʘʥʥʠʭ ʩʨʦʢʦʚ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠ ʟʠʤʫʝʪ ʙʫʨʘʷ 

ʨʞʘʚʯʠʥʘ. ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʩʥʦʡ ʦʥʘ ʤʦʞʝʪ ʜʘʪʴ ʵʧʠʬʠʪʦʪʠʶ. 

ɼʣʷ ʷʨʦʚʳʭ ʟʝʨʥʦʚʳʭ ï ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ 

ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ ï ʨʘʥʥʠʝ ʩʨʦʢʠ, ʥʘʦʙʦʨʦʪ, ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʭʣʝʙʘ ʢʘʢ ʙʳ ʫʭʦʜʷʪ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʟʣʘʢʦʚʳʤʠ ʤʫʭʘʤʠ. 

ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʠʭ ʩʥʠʞʘʝʪʩʷ ʝʱʝ ʠ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʧʦʨʘʞʘʝʪʩʷ ʥʝ 

ʛʣʘʚʥʳʡ, ʘ ʙʦʢʦʚʳʝ, ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʪʝʙʣʠ [3]. 

ʋʜʦʙʨʝʥʠʷ. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʭʦʨʦʰʝʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ 

ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʫʜʦʙʨʝʥʠʡ, 

ʦʪʩʫʪʩʪʚʠʝ ʫʯʝʪʘ ʧʦʯʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʚʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʢ 

ʥʝʥʦʨʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʢ ʧʦʚʳʰʝʥʠʶ ʧʦʪʝʨʴ ʦʪ 

ʚʨʝʜʠʪʝʣʝʡ ʡ ʙʦʣʝʟʥʝʡ. ʆʩʦʙʝʥʥʦ ʧʘʛʫʙʥʦ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʠʟʙʳʪʦʯʥʦʝ 

ʚʥʝʩʝʥʠʝ ʘʟʦʪʘ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ. ʉʘʤʢʠ ʚʨʝʜʠʪʝʣʝʡ, 

ʧʠʪʘʶʱʠʭʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʚʳʨʦʩʣʠ ʥʘ ʪʘʢʠʭ ʧʦʯʚʘʭ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʧʣʦʜʦʚʠʪʳʤʠ. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ ʠʣʠ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʨʦʚʝʜʝʥʥʦʡ ʧʦʜʢʦʨʤʢʦʡ ʥʝʜʦʩʪʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʤʦʞʥʦ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ ʚ ʢʣʝʪʦʯʥʦʤ ʩʦʢʝ ʠ ʪʝʤ ʩʘʤʳʤ ʩʜʝʣʘʪʴ 

ʨʘʩʪʝʥʠʷ ʤʝʥʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ çʢʘʣʦʨʠʡʥʳʤʠè ʜʣʷ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ. 

ʈʘʥʥʝʚʝʩʝʥʥʝʝ ʙʦʨʦʥʦʚʘʥʠʝ ʦʟʠʤʳʭ ʧʦʟʚʦʣʷʝʪ ʧʦʩʝʚʘʤ ʩʢʦʨʝʝ ʦʧʨʘʚʠʪʴʩʷ 

ʠ ʙʳʩʪʨʝʝ ʥʘʯʘʪʴ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷ ï ʟʠʤʦʚʢʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʨʫʞʥʦʝ ʦʪʨʘʩʪʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʦʧʘʚʰʠʝ 

ʟʘʨʘʞʝʥʥʳʝ ʣʠʩʪʴʷ ʟʘʜʝʣʳʚʘʶʪʩʷ ʚ ʧʦʯʚʫ. ɹʦʨʦʥʦʚʘʥʠʝ ʫʣʫʯʰʘʝʪ ʘʵʨʘʮʠʶ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ. 

ʇʝʨʠʦʜ ʫʭʦʜʘ ʟʘ ʧʦʩʝʚʘʤʠ ʟʝʨʥʦʚʳʭ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʙʦʨʴʙʘ ʩ ʩʦʨʥʷʢʘʤʠ ʠ 

ʚʨʝʜʠʪʝʣʷʤʠ, ʚʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ, ʧʨʠʤʝʥʝʥʠʝ ʨʝʪʘʨʜʘʥʪʦʚ ʠ ʪ. ʜ.). 

ʀʟ ʥʝʭʠʤʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʧʦʣʠʚʳ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʪʦʧʣʝʥʠʝ ʥʦʨ ʛʨʳʟʫʥʦʚ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʠʭ ʛʠʙʝʣʴ, ʦʩʦʙʝʥʥʦ 

ʧʦʣʝʚʦʢ ʠ ʜʨʫʛʠʭ ʤʝʣʢʠʭ ʚʠʜʦʚ. 

ɺʦʜʦʡ ʟʘʩʘʩʳʚʘʝʪʩʷ ʚ ʟʝʤʣʶ ʤʥʦʛʦ ʤʝʣʢʠʭ ʥʘʩʝʢʦʤʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʯʝʨʝʧʘʰʢʠ); ʦʪʢʫʜʘ ʦʥʠ ʫʞʝ ʥʝ ʤʦʛʫʪ ʚʳʙʨʘʪʴʩʷ. 
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ʋʙʦʨʢʘ ʫʨʦʞʘʷ ʪʘʢʞʝ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʙʦʨʴʙʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, 

ʙʦʣʝʟʥʷʤʠ ʨʘʩʪʝʥʠʡ ʠ ʩʦʨʥʷʢʘʤʠ. ɽʩʣʠ ʫʙʦʨʢʫ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘʯʘʪʴ ʩʨʘʟʫ 

ʞʝ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʠ ʧʨʦʚʝʩʪʠ ʙʳʩʪʨʦ, ʟʘ 4-5 ʜʥʝʡ, ʪʦ 

ʧʦʚʨʝʞʜʝʥʠʝ ʟʝʨʥʘ ʚʨʝʜʥʦʡ ʯʝʨʝʧʘʰʢʦʡ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʥʝ ʩʢʘʞʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʝʛʦ ʢʘʯʝʩʪʚʝ. 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʟʝʨʥʦ ʧʦʚʨʝʞʜʘʝʪʩʷ ʢʣʦʧʘʤʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ 

ʣʠʯʠʥʢʘʤʠ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʢʘʞʜʳʡ ʜʝʥʴ ʟʘʜʝʨʞʢʠ ʩ ʫʙʦʨʢʦʡ 

ʠ ʦʙʤʦʣʦʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʟʝʨʥʘ ʥʘ 1%, ʪʦʛʜʘ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʢ ʩʠʣʴʥʳʤ ʧʰʝʥʠʮʘʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʪʦʣʴʢʦ ʪʘʢʠʝ ʧʘʨʪʠʠ, ʛʜʝ 

ʯʝʨʝʧʘʰʢʦʡ ʧʦʚʨʝʞʜʝʥʦ ʥʝ ʙʦʣʝʝ 0,5%. 

ɿʘʧʦʟʜʘʣʳʝ ʠ ʨʘʩʪʷʥʫʪʳʝ ʩʨʦʢʠ ʫʙʦʨʢʠ, ʧʰʝʥʠʮʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʨʝʜʥʦʡ ʯʝʨʝʧʘʰʢʝ ʜʦʧʠʪʘʪʴʩʷ, ʥʘʢʦʧʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ, 

ʙʣʘʛʦʧʦʣʫʯʥʦ ʧʝʨʝʟʠʤʦʚʘʪʴ ʠ ʨʘʟʤʥʦʞʠʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ. 

ʅʘʦʙʦʨʦʪ, ʨʘʥʥʠʝ ʠ ʩʞʘʪʳʝ ʩʨʦʢʠ ʫʙʦʨʢʠ, ʥʠʟʢʠʡ ʩʨʝʟ ʩʪʝʙʣʝʡ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʠʙʝʣʴ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʧʘʰʢʠ, ʥʦ ʠ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʭʣʝʙʥʳʭ 

ʧʠʣʠʣʴʱʠʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʝʨʝʜʠʥʝ ʩʪʝʙʣʷ ʟʣʘʢʘ. ʅʘ ʧʦʣʷʭ, ʟʘʨʘʞʝʥʥʳʭ 

ʭʣʝʙʥʳʤ ʧʠʣʠʣʴʱʠʢʦʤ, ʫʙʦʨʢʫ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘʜʦ ʥʘʯʠʥʘʪʴ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʦʩʪʘʚʣʷʷ ʩʪʝʨʥʶ ʚʳʩʦʪʦʡ ʥʝ ʙʦʣʝʝ 10-12 ʩʤ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʱʘʪʝʣʴʥʘʷ ʫʙʦʨʢʘ, ʠʙʦ ʧʦʪʝʨʠ ʟʝʨʥʘ ʥʝ ʪʦʣʴʢʦ 

ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʚʘʣʦʚʦʛʦ ʫʨʦʞʘʷ, ʥʦ ʠ ʩʦʟʜʘʶʪ ʦʪʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʤʥʦʞʝʥʠʷ ʤʥʦʛʠʭ ʚʨʝʜʠʪʝʣʝʡ (ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ, ʭʣʝʙʥʦʡ ʞʫʞʝʣʠʮʳ, 

ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ ʠ ʜʨ.). ʂ ʪʦʤʫ ʞʝ ʦʩʪʘʚʰʝʝʩʷ ʥʘ ʧʦʣʷʭ ʟʝʨʥʦ ʧʨʦʨʘʩʪʘʝʪ 

ʠ ʦʙʨʘʟʫʝʪ ʧʘʜʘʣʠʮʫ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʟʚʠʚʘʶʪʩʷ ʟʣʘʢʦʚʳʝ ʤʫʭʠ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʠ 

ʟʠʤʫʶʪ ʚʦʟʙʫʜʠʪʝʣʠ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʠ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ. 

ɹʳʩʪʨʦʝ ʫʜʘʣʝʥʠʝ ʩ ʧʦʣʝʡ ʚʩʝʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ (ʩʦʣʦʤʳ, ʧʦʣʦʚʳ) 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʣʫʱʝʥʠʝʤ ʩʪʝʨʥʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ 

ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʧʦʯʚʫ ʧʦʜ ʙʫʜʫʱʠʡ ʫʨʦʞʘʡ, ʫʥʠʯʪʦʞʠʪʴ 

ʩʦʨʥʷʢʠ ʠ ʥʘʨʫʰʠʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʠʥʬʝʢʮʠʠ [4]. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʤ ʨʘʥʴʰʝ ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʚʩʧʘʭʘʥʦ ʧʦʣʝ, ʪʝʤ ʭʫʞʝ 

ʜʣʷ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. ʇʨʠ ʵʪʦʤ ʟʘʜʝʣʳʚʘʶʪʩʷ ʛʣʫʙʦʢʦ ʚ ʧʦʯʚʫ ʠ ʚ ʤʘʩʩʝ 

ʧʦʛʠʙʘʶʪ ʤʝʣʢʠʝ ʥʘʩʝʢʦʤʳʝ (ʪʨʠʧʩʳ, ʪʣʠ), ʚʦʟʙʫʜʠʪʝʣʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʘʶʪʩʷ ʷʡʮʘ, ʣʠʯʠʥʢʠ ʠ ʧʫʧʘʨʠʠ ʟʣʘʢʦʚʳʭ ʤʫʭ, ʨʝʟʢʦ 

ʩʥʠʞʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʭʣʝʙʥʳʭ ʧʠʣʠʣʴʱʠʢʦʚ, ʛʫʩʝʥʠʮ ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ, 

ʭʣʝʙʥʳʭ ʞʫʢʦʚ ʠ ʜʨʫʛʠʭ ʚʨʝʜʠʪʝʣʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʘʭʦʪʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʢʫʢʦʣʦʢ, ʨʘʟʨʫʰʝʥʠʝ 

ʢʦʢʦʥʦʚ, ʢʦʣʳʙʝʣʝʢ ʠ ʭʦʜʦʚ ʧʨʠʛʦʪʦʚʠʚʰʠʭʩʷ ʢ ʟʠʤʦʚʢʝ ʥʘʩʝʢʦʤʳʭ. ʅʝʤʘʣʦ 

ʚʨʝʜʠʪʝʣʝʡ ʫʥʠʯʪʦʞʘʝʪʩʷ ʪʘʢʞʝ ʦʨʫʜʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʠ ʧʪʠʮʘʤʠ.  

ɹʝʟʦʪʚʘʣʴʥʘʷ ʧʘʭʦʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʴʥʦʡ ʥʝ ʠʤʝʝʪ ʦʩʦʙʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡè ʦʜʥʘʢʦ ʚ ʟʦʥʘʭ 

ʧʨʦʪʠʚʦʵʨʦʟʠʡʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʟʝʨʥʦʚʦʡ ʩʦʚʢʠ ʜʦʧʫʩʢʘʶʪ 

ʦʜʠʥ ʨʘʟ ʚ ʜʚʘ-ʪʨʠ ʛʦʜʘ ʠ ʦʪʚʘʣʴʥʫʶ ʧʘʭʦʪʫ.  
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ʇʨʝʜʧʦʩʝʚʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ ʥʘ ʛʣʫʙʠʥʫ 10-12 ʩʤ ʩʥʠʞʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ 

ʭʣʝʙʥʳʭ ʞʫʢʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ ʚʨʝʜʠʪʝʣʝʡ ʥʘ 50-80%. 

ʉʝʚʦʦʙʦʨʦʪ ʠʣʠ ʭʦʪʷ ʙʳ ʩʦʙʣʶʜʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʘʚʠʣ ʧʣʦʜʦʩʤʝʥʘ ï 

ʤʦʱʥʦʝ ʩʨʝʜʩʪʚʦ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, ʙʦʣʝʟʥʷʤʠ ʠ ʩʦʨʥʷʢʘʤʠ, ʦʩʦʙʝʥʥʦ 

ʢʦʨʥʝʚʳʤʠ ʛʥʠʣʷʤʠ ʠ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ, ʭʣʝʙʥʦʡ ʞʫʞʝʣʠʮʝʡ, ʪʨʠʧʩʘʤʠ, 

ʧʠʣʠʣʴʱʠʢʘʤʠ. ʅʝʤʘʣʫʶ ʬʠʪʦʩʘʥʠʪʘʨʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠ ʯʠʩʪʳʝ ʧʘʨʳ. ʆʜʥʘʢʦ 

ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʝʩʣʠ ʥʘ ʧʘʨʘʭ ʦʩʪʘʚʠʪʴ ʩʦʨʥʷʢʠ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ 

ʤʝʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʋʥʠʯʪʦʞʝʥʠʝ ʩʦʨʥʷʢʦʚ ʚʩʝʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʜʦʣʞʥʦ ʚʝʩʪʠʩʴ ʚʦ 

ʚʩʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʦʥʠ ʧʦʷʚʣʷʶʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʫʯʘʩʪʢʘʭ ʦʢʦʣʦ ʧʦʣʝʡ, ʧʦ 

ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʣʝʩʦʧʦʣʦʩʘʭ, ʦʢʦʣʦ ʬʝʨʤ ʠ ʪ. ʜ. 

ʃʫʯʰʠʤ ʩʨʦʢʦʤ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜ ʜʦ ʠʭ ʦʙʩʝʤʝʥʝʥʠʷ. ʈʝʯʴ 

ʠʜʝʪ ʦ ʪʦʤ, ʯʪʦʙʳ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʠ ʚʥʝʜʨʷʣʠʩʴ ʚ ʧʨʘʢʪʠʢʫ ʪʘʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʙʳ ʣʠʰʘʣʠ 

ʚʨʝʜʠʪʝʣʝʡ, ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ ʠ ʩʦʨʥʷʢʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʤʘʩʩʦʚʳʭ 

ʧʦʷʚʣʝʥʠʡ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ʇʣʘʥʦʤʝʨʥʦʝ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʭʠʤʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʢʘʭ, ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʟʘʱʠʪʫ ʨʘʩʪʝʥʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ 

[5]. 

ʂʦʥʝʯʥʦ, ʝʩʣʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʦʙʩʪʘʥʦʚʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʜʝʣʘʪʴ ʵʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʥʘʜʦ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ 

ʚʘʞʥʦ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʳ ʤʘʩʩʦʚʦʛʦ ʧʦʷʚʣʝʥʠʷ 

ʚʨʝʜʠʪʝʣʷ ʠʣʠ ʙʦʣʝʟʥʠ, ʧʨʦʚʝʨʠʪʴ, ʚʩʝ ʣʠ ʙʳʣʦ ʩʜʝʣʘʥʦ ʨʘʥʝʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʥʝ ʜʦʧʫʩʪʠʪʴ ʵʪʦʛʦ, ʫʯʝʩʪʴ ʧʨʦʰʣʳʝ ʦʰʠʙʢʠ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪ ʥʘ 

ʜʘʣʴʥʝʡʰʝʝ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʣʝʜʫʝʪ ʙʦʣʝʝ ʥʘʩʪʦʡʯʠʚʦ ʠ 

ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ- 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʥʦʚ-ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, ʙʦʣʝʟʥʷʤʠ 

ʨʘʩʪʝʥʠʡ ʠ ʩʦʨʥʷʢʘʤʠ. ɺ ʥʠʭ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʨʘʚʠʣʴʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ 

ʢʫʣʴʪʫʨ, ʚʳʙʦʨ ʣʫʯʰʠʭ ʩʨʦʢʦʚ ʩʝʚʘ, ʫʙʦʨʢʫ ʫʨʦʞʘʷ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ, 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʙʝʟ ʧʦʪʝʨʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʩʥʠʞʘʶʱʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʪ. ʜ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʜʙʦʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ ʩʦʨʪʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʧʦʩʝʚ ʟʝʨʥʦʚʳʭ ʜʚʫʤʷ- ʪʨʝʤʷ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤʠ ʩʦʨʪʘʤʠ. 

ʅʘʫʯʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ ʩʣʝʜʫʝʪ ʰʠʨʦʢʦ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʪʴ ʠ ʧʦʢʘʟʳʚʘʪʴ 

ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʳʛʦʜʫ ʠʭ ʚ ʙʦʨʴʙʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, ʙʦʣʝʟʥʷʤʠ ʨʘʩʪʝʥʠʡ ʠ 

ʩʦʨʥʷʢʘʤʠ. 
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ʅʝʦʪʣʦʞʥʘʷ ʟʘʜʘʯʘ ʥʘʫʢʠ ʩʝʛʦʜʥʷ ʨʘʩʰʠʨʝʥʠʝ ʠʟʫʯʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʝ ʨʦʣʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʥʠʞʝʥʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʚʨʝʜʠʪʝʣʝʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ 

ʨʘʩʪʝʥʠʡ ʠ ʩʦʨʥʷʢʦʚ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʚʣʠʷʥʠʠ ʥʦʚʳʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʨʦʰʘʝʤʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʧʦʚʝʜʝʥʠʝ, ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʠʪʝʣʝʡ, 

ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ, ʠ ʩʦʨʥʷʢʦʚ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʱʠʪʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ, ʬʠʟʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ 

[1, 9]. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʚʦʜʳ ʠ ʧʦʯʚʳ, 

ʠʟʙʳʪʦʢ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ ʠ ʚʦʜʝ 

ʧʦʨʦʡ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʭʫʜʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʝ 

ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʮʝʣʳʭ ʨʝʛʠʦʥʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʣʠʷʥʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʟʜʦʨʦʚʴʝʤ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ 

ʬʘʢʪʦʤ, ʠ ʜʦʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ 25 ʜʦ 30%. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʫ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ ʦʪ 0 ʜʦ 14 ʣʝʪ [3].  

ʅʘʧʨʠʤʝʨ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʝʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʢʣʠʤʘʪʫ, 

ʧʨʝʦʙʣʘʜʘʥʠʶ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʧʝʨʝʥʦʩʫ ʪʝʭʥʦʛʝʥʥʳʭ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʝʛʦ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʚʳʩʦʢʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʚʳʷʚʠʣʠ ʩʠʣʴʥʫʶ 

ʟʥʘʯʠʤʫʶ ʩʚʷʟʴ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪ 

ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʫ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʦʪ 

0 ʜʦ 14 ʣʝʪ [3]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʚ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ, 

ʛʜʝ ʘʢʪʠʚʥʦ ʜʦʙʳʚʘʝʪʩʷ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʠʤʝʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʩʦʧʨʷʞʝʥʥʳʝ ʩ 

ʵʪʠʤ ʪʝʭʥʦʛʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʦʩʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʝʛʠʦʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʨʘʜʦʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʨʘʩʧʘʜʘ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʩʯʠʪʘʝʪʩʷ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʷ 

ʞʠʣʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ. ʆʜʥʘʢʦ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ 

ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ [4].  

ʇʨʦʙʣʝʤʳ ʢʨʫʧʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ 

ʨʘʜʠʘʮʠʦʥʥʫʶ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ, ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʢʦʣʦʛʠʶ, ʦʙʲʝʢʪʳ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʥʘʩʝʣʝʥʠʝ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʦʢʘʟʘʣʠʩʴ ʟʘʛʨʷʟʥʝʥʳ ʨʘʜʠʦʥʫʢʣʝʠʜʘʤʠ, ʘ ʥʘʩʝʣʝʥʠʝ 

ʠʩʧʳʪʘʣʦ ʚʦʟʜʝʡʩʪʚʠʝ ʚ çʤʘʣʳʭè ʜʦʟʘʭ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ. ʇʨʠ ʵʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʜʘʥʥʳʡ ʚʠʜ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʫʩʣʦʚʣʝʥ ʩʠʩʪʝʤʥʳʤʠ 

ʨʝʧʘʨʘʮʠʷʤʠ. 
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ɺ ʭʦʜʝ ʨʷʜʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʣʳʝ 

ʨʘʜʠʘʮʠʦʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʧʦʩʦʙʥʳ ʚʣʠʷʪʴ ʥʘ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʠ ʧʨʠʚʦʜʠʪʴ ʢ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ 

ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ [11].  

ʆʜʥʦʡ ʠʟ ʥʘʨʘʩʪʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦ ʧʨʦʛʥʦʟʥʳʤ ʦʮʝʥʢʘʤ 

ʤʠʨʦʚʦʡ ʘʚʪʦʧʘʨʢ ʢ 2035 ʛʦʜʫ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 2 ʤʠʣʣʠʘʨʜʦʚ ʝʜʠʥʠʮ, ʯʪʦ ʫʞʝ 

ʩʘʤʦ ʧʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʫ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝ ʛʦʚʦʨʷ ʦ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ [1]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʥʟʠʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʫ ʚ 

ʘʪʤʦʩʬʝʨʫ ʜʦ 170 ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʉʆ, Sʆ2, Nʆ2, 

ʩʦʝʜʠʥʝʥʠʷ ʩʚʠʥʮʘ, ʘʣʴʜʝʛʠʜʳ, ʩʘʞʘ. ʇʦʧʘʜʘʷ ʚ ʘʪʤʦʩʬʝʨʫ ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʠ ʨʘʟʨʫʰʝʥʠʷ 

ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ [1].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʦʩʪʦʷʥʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʬʦʨʤʝ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʥʝʜʦʤʦʛʘʥʠʡ, ʘ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ï ʚ ʬʦʨʤʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʥʝ ʦʙʣʘʜʘʷ ʟʘʧʘʭʦʤ, ʩʧʦʩʦʙʝʥ ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʫʶ ʠ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʳ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʫʜʫʰʴʝ.   

ɼʠʦʢʩʠʜ ʩʝʨʳ ʜʘʞʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʧʦʩʦʙʝʥ ʚʳʟʚʘʪʴ 

ʨʘʟʜʨʘʞʝʥʠʝ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʛʣʘʟʘ ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 

ɿʘ ʩʯʝʪ ʜʦʙʘʚʦʢ ʢ ʙʝʥʟʠʥʫ ʝʞʝʛʦʜʥʦ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ɿʝʤʣʠ 

ʚʳʧʘʜʘʝʪ ʦʢʦʣʦ 50 ʪʳʩʷʯ ʪʦʥʥ ʩʚʠʥʮʘ, ʧʨʠ ʵʪʦʤ ʜʦʙʘʚʢʘ ʪʝʪʨʘʵʪʠʣʩʚʠʥʮʘ ʚ 

ʙʝʥʟʠʥʝ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1 ʛʨʘʤʤʘ ʥʘ ʣʠʪʨ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 50% ʩʚʠʥʮʘ, 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʚʦʟʜʫʭʝ, ʧʦʧʘʜʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʜʘʞʝ ʝʛʦ ʤʘʣʳʝ 

ʧʦʨʮʠʠ ʩʧʦʩʦʙʥʳ ʥʘʨʫʰʠʪʴ ʩʠʥʪʝʟ ʛʝʤʦʛʣʦʙʠʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʩʪʝʧʝʥʥʦʤʫ ʟʘʤʝʱʝʥʠʶ ʢʘʣʴʮʠʷ ʚ ʩʦʩʪʘʚʝ ʢʦʩʪʝʡ [1].  

ɽʱʝ 10% ʩʚʠʥʮʘ ʧʦʧʘʜʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩ ʚʦʜʦʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ, ʩʦʜʝʨʞʘʱʠʝ ʫʛʣʝʨʦʜ, ʩʝʨʥʠʩʪʳʡ ʛʘʟ ʠ ʦʢʩʠʜʳ ʘʟʦʪʘ, 

ʩʧʦʩʦʙʥʳ ʩʥʠʞʘʪʴ ʠʤʤʫʥʠʪʝʪ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʦʢʘʟʳʚʘʶʪ ʰʫʤʳ 

ʨʘʙʦʪʘʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʈʘʟʜʨʘʞʝʥʠʝ ʦʪ ʰʫʤʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. 

ʈʝʛʫʣʷʨʥʳʡ ʰʫʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʥʘʨʫʰʝʥʠʡ ʩʥʘ, 

ʧʦʚʳʰʝʥʥʦʡ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, ʫʭʫʜʰʝʥʠʶ ʦʙʱʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ. ɽʩʣʠ ʪʘʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʝʱʝ ʠ ʚʠʙʨʘʮʠʷʤʠ, ʪʦ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʫʛʥʝʪʝʥʠʝ ʩʦʟʥʘʥʠʷ, ʧʘʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʝʘʜʝʢʚʘʪʥʘʷ ʨʝʘʢʮʠʷ [1]. 

ʇʦʤʠʤʦ ʧʨʷʤʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʝʱʸ ʠ 

ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʚʳʙʨʦʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʯʝʨʝʟ ʵʢʦʩʠʩʪʝʤʫ. ʋʞʝ ʚ 
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ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʪʝʣʷ ʧʣʘʥʝʪʳ ʥʘʪʫʨʘʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʧʨʠʝʤ ʥʝ ʤʝʥʝʝ 30 ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ.  

ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ. ʊʦʣʴʢʦ ʩ ʧʠʱʝʡ ʚ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʧʦʩʪʫʧʘʝʪ ʜʦ 80% ʢʘʜʤʠʷ ʠ ʩʚʠʥʮʘ, 95% ʧʝʩʪʠʮʠʜʦʚ, 94% 

ʨʘʜʠʦʥʫʢʣʝʠʜʦʚ, ʥʝ ʫʯʠʪʳʚʘʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʘʤʠʥʘʥʪʳ, ʚʳʟʳʚʘʶʱʠʝ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʠ ʪʦʢʩʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ [2].  

ɽʱʸ ʦʜʥʦʡ ʧʘʛʫʙʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʜʣʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʜʣʷ ʚʪʦʨʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʨʦʙʣʝʤʳ ʩ ʟʘʭʦʨʦʥʝʥʠʝʤ ʦʪʭʦʜʦʚ ʧʨʠʚʦʜʷʪ ʢ ʨʦʩʪʫ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʧʘʜʘʝʪ ʚ ʧʦʯʚʫ [6, 7, 8].  

ɺ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʪʠʧʘ ʘʥʪʨʦʧʦʵʢʦʩʠʩʪʝʤʳ (ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ), 

ʚ ʢʦʪʦʨʦʡ ʩʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʧʨʦʚʦʜʠʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʡ ʞʠʟʥʠ, ʚʩʝ 

ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʣʠʷʥʠʝ ʧʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. ʇʦʷʚʠʣʠʩʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ [10]. 

ʇʦʷʚʣʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʫʤʘ, ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ, ʛʘʜʞʝʪʦʚ 

ʠʟʤʝʥʷʶʪ ʤʳʰʣʝʥʠʝ, ʣʠʤʠʪʠʨʫʶʪ ʠʥʪʝʣʣʝʢʪ, ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʧʨʠ ʢʦʪʦʨʳʭ ʫ ʯʝʣʦʚʝʢʘ ʬʦʨʤʠʨʫʶʪʩʷ 

ʧʘʪʘʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʦʟʥʘʥʠʷ ʚ ʚʠʜʝ ʧʩʠʭʦʟʦʚ, ʬʦʙʠʡ, ʤʘʥʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʩʠʭʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʚʠʜʝ ʜʝʧʨʝʩʩʠʠ ʠ ʩʦʩʪʦʷʥʠʷ ʪʨʝʚʦʛʠ, ʙʠʧʦʣʷʨʥʳʭ ʘʬʬʝʢʪʠʚʥʳʭ ʠ 

ʧʘʥʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʇʦʷʚʠʣʠʩʴ ʠ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ: ʢʦʤʧʴʶʪʝʨʥʳʡ ʩʠʥʜʨʦʤ, ʘʜʜʠʢʮʠʠ, ʠʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʴ, 

ʩʝʥʩʦʨʥʳʝ ʤʘʥʠʠ, ʣʫʜʦʤʘʥʠʷ ʠ ʥʦʤʦʬʦʬʠʷ ï ʙʦʷʟʥʴ ʦʩʪʘʪʴʩʷ ʙʝʟ ʩʚʷʟʠ. 

ʉʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʚʠʪʠʶ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʝʛʦ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ 

ʚ ʚʠʜʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʧʨʠʚʦʜʠʪʴ ʢ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ, ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ [5].   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ 

ʩʝʨʴʝʟʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʳ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʜʘʪʴ ʨʝʘʣʴʥʫʶ 

ʦʮʝʥʢʫ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘʜʝʢʚʘʪʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʆʈʀɻʀʅɸʃʔʅʆɻʆ ɼɽʉɽʈʊɸ ï 

ɾɸʈɽʅʆɻʆ ʄʆʈʆɾɽʅʆɻʆ ɺʆ ʌʈʀʊʖʈɽ 

 

ʄʦʨʦʞʝʥʦʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʜʝʩʝʨʪʦʚ-ʣʘʢʦʤʩʪʚ ʚʦ 

ʚʩʝʤ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʤʝʥʶ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ. ʂʘʢʠʭ ʪʦʣʴʢʦ ʚʠʜʦʚ ʤʦʨʦʞʝʥʦʛʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʫʣʠʥʘʨʠʠ ʥʝ ʙʳʚʘʝʪ: 

ʤʦʨʦʞʝʥʦʝ, ʦʙʦʛʘʱʝʥʥʦʝ ʮʝʥʥʳʤʠ ʥʫʪʨʠʝʥʪʘʤʠ ʠ ʚʠʪʘʤʠʥʘʤʠ, ʤʦʨʦʞʝʥʦʝ ʜʣʷ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʘʣʢʦʛʦʣʴʥʦʝ ʤʦʨʦʞʝʥʦʝ ʠ ʧʨ. [3,5,6].  

ʅʦ ʩʘʤʳʤ ʥʝʦʙʳʯʥʳʤ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ çʞʘʨʝʥʦʝ 

ʤʦʨʦʞʝʥʦʝè ʚ ʧʘʥʠʨʦʚʢʝ ʠ ʚʦ ʬʨʠʪʶʨʝ. ʆʥʦ ʧʨʦʠʟʚʦʜʠʪ ʥʝʦʙʳʯʥʳʡ ʵʬʬʝʢʪ ʥʘ 

ʧʦʢʫʧʘʪʝʣʝʡ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʚʠʜʫ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʝʣʠʢʦʣʝʧʥʦʤʫ ʚʢʫʩʫ. 
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ɾʘʨʝʥʦʝ ʤʦʨʦʞʝʥʦʝ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʜʝʩʝʨʪʦʤ ʚ ʄʝʢʩʠʢʝ, ʚ 

ʚʦʩʪʦʯʥʳʭ ʩʪʨʘʥʘʭ ɸʟʠʠ (ʗʧʦʥʠʷ, ʊʘʡʣʘʥʜ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʚ ɽʚʨʦʧʝ, ʦʩʦʙʝʥʥʦ 

ʚʦ ʌʨʘʥʮʠʠ, ʦʪʢʫʜʘ ʠ ʟʘʨʦʜʠʣʩʷ ʜʘʥʥʳʡ ʜʝʩʝʨʪ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ ʧʘʥʠʨʦʚʢʠ ʠ ʧʦʜʘʯʠ ʞʘʨʝʥʦʛʦ 

ʤʦʨʦʞʝʥʦʛʦ. ʇʦ ʚʝʨʩʠʠ, ʧʨʠʧʠʩʳʚʘʝʤʳʝ ʤʝʢʩʠʢʘʥʮʘʤ, ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʧʘʥʠʨʦʚʢʠ ʤʦʨʦʞʝʥʦʛʦ ʨʘʟʣʠʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʭʣʦʧʴʝʚ 

(ʢʫʢʫʨʫʟʥʳʭ ʩʣʘʜʢʠʭ, ʩʦʣʝʥʳʭ ʠ ʪ.ʧ.), ʘ ʪʘʢʞʝ ʠʟʤʝʣʴʯʝʥʥʳʭ ʦʨʝʭʦʚ, ʩʫʭʘʨʝʡ, 

ʢʦʢʦʩʦʚʦʡ ʩʪʨʫʞʢʠ, ʢʫʩʦʯʢʦʚ ʧʝʯʝʥʴʷ ʠʣʠ ʜʘʞʝ ʣʝʧʝʰʝʢ.  

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʚʝʨʩʠʠ, ʧʨʠʧʠʩʳʚʘʝʤʳʝ ʘʟʠʘʪʘʤ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ 

ʚʝʨʩʠʠ ʞʘʨʝʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦ ʧʦʜʘʶʪ ʠʤʝʥʥʦ ʚ ʘʟʠʘʪʩʢʠʭ ʨʝʩʪʦʨʘʥʘʭ, ʦʩʦʙʝʥʥʦ 

ʚ ʢʠʪʘʡʩʢʠʭ, ʷʧʦʥʩʢʠʭ ʠ ʧʦʣʠʥʝʟʠʡʩʢʠʭ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʧʘʩʪʝ ʪʝʤʧʝʨʘ. 

ʇʨʠ ʵʪʦʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʘʢʠʭ ʨʝʩʪʦʨʘʥʦʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʥʝʦʙʳʯʥʳʝ ʚʢʫʩʳ ʤʦʨʦʞʝʥʦʛʦ ï ʟʝʣʝʥʦʛʦ ʯʘʷ, ʚʘʥʠʣʠ, ʪʘʨʦ (çʢʘʨʪʦʬʝʣʴ 

ʪʨʦʧʠʢʦʚè ʩʦ ʩʣʘʜʢʦʚʘʪʳʤ ʚʢʫʩʦʤ ʠ ʚʘʥʠʣʴʥʳʤʠ ʥʦʪʢʘʤʠ) ʠʣʠ ʜʘʞʝ ʘʥʢʦ 

(ʩʣʘʜʢʘʷ ʧʘʩʪʘ ʠʟ ʙʦʙʦʚ) ʠ ʧʨ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʦʛʦ ʞʘʨʝʥʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦ ʚ ʧʘʥʠʨʦʚʢʝ ʩ ʢʫʢʫʨʫʟʥʳʤʠ ʭʣʦʧʴʷʤʠ 

ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʮʠʡ ï ʨʠʩʫʥʦʢ 1. 

 
 

1, 2 ï ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠʥʛʨʝʜʠʝʥʪʦʚ, 3 ï ʦʙʚʘʣʠʚʘʥʠʝ ʰʘʨʠʢʦʚ ʤʦʨʦʞʝʥʦʛʦ ʚ ʢʨʘʭʤʘʣʝ, ʷʡʮʝ 

ʠ ʩʣʘʜʢʠʭ ʢʫʢʫʨʫʟʥʳʭ ʭʣʦʧʴʷʭ, 4 ï ʞʘʨʢʘ ʰʘʨʠʢʦʚ ʚʦ ʬʨʠʪʶʨʝ, 5 ï ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ çʞʘʨʝʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦè 

ʚ ʧʘʥʠʨʦʚʢʝ ʠʟ ʢʫʢʫʨʫʟʥʳʭ ʭʣʦʧʴʝʚ, ʷʡʮʘ ʠ ʢʨʘʭʤʘʣʘ 
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ɼʝʩʝʨʪ çʞʘʨʝʥʦʝ ʤʦʨʦʞʝʥʦʝè ʩʫʱʝʩʪʚʫʝʪ ʚ ʨʘʟʥʳʭ ʚʝʨʩʠʷʭ ʠ ʬʦʨʤʘʭ, 

ʦʙʱʝʡ ʯʝʨʪʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʰʘʨʠʢ ʤʦʨʦʞʝʥʦʛʦ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʭʣʘʞʜʝʥʥʳʡ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʦʢʨʳʪʳʡ ʩʧʝʮʠʘʣʴʥʳʤ ʧʘʥʠʨʦʚʦʯʥʳʤ ʩʣʦʝʤ, ʪʝʩʪʦʤ ʜʣʷ ʧʦʥʯʠʢʦʚ ʠʣʠ 

ʧʘʥʠʨʦʚʦʯʥʳʤʠ ʩʫʭʘʨʷʤʠ ʠ ʪ.ʧ. 

ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʠʣʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʦʛʦ 

ʤʦʨʦʞʝʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʢʫʣʠʥʘʨʥʦʡ ʪʝʭʥʠʢʠ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʪʝʭʥʦʣʦʛʠʶ. ʏʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʣʝʥʜʝʨ (ʢʫʪʪʝʨ), ʤʦʨʦʟʠʣʴʥʘʷ ʢʘʤʝʨʘ, ʚʝʩʳ ʠ ʬʨʠʪʶʨ. 

ʄʦʨʦʟʠʣʴʥʳʝ ʢʘʤʝʨʳ ʧʨʠʤʝʥʷʶʪ ʩ ʮʝʣʴʶ ʟʘʤʦʨʦʟʢʠ ʤʦʨʦʞʝʥʦʛʦ ʠ ʧʨʠʜʘʥʠʷ 

ʝʤʫ ʪʚʝʨʜʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʬʨʠʪʶʨʘ, ʢʫʪʪʝʨ ï ʜʣʷ ʜʨʦʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʧʘʥʠʨʦʚʢʫ ʤʦʨʦʞʝʥʦʛʦ, ʘ ʬʨʠʪʶʨ ï ʜʣʷ ʞʘʨʢʠ ʟʘʧʘʥʠʨʦʚʘʥʥʦʛʦ 

ʤʦʨʦʞʝʥʦʛʦ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʘʩʣʘ ʠ ʧʨʠ ʙʦʣʴʰʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ɺʥʘʯʘʣʝ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ï ʦʙʦʨʫʜʦʚʘʥʠʝ (ʬʨʠʪʶʨʥʠʮʫ, 

ʙʣʝʥʜʝʨ), ʠʥʚʝʥʪʘʨʴ ʠ ʠʥʛʨʝʜʠʝʥʪʳ ï ʤʦʨʦʞʝʥʦʝ, ʭʣʦʧʴʷ ʠ ʢʨʘʭʤʘʣ 

ʢʫʢʫʨʫʟʥʳʝ, ʢʫʨʠʥʳʝ ʷʡʮʘ. ʄʦʨʦʞʝʥʦʝ ʜʣʷ ʜʝʩʝʨʪʘ ʤʦʞʥʦ ʚʟʷʪʴ ʣʶʙʦʝ, ʥʦ 

ʣʫʯʰʝ ʧʣʦʪʥʦʝ ʠ ʪʚʝʨʜʦʝ, ʥʘʧʨʠʤʝʨ, ʧʣʦʤʙʠʨ, ʩʣʠʚʦʯʥʦʝ, ʰʦʢʦʣʘʜʥʦʝ, ʘ ʪʘʢʞʝ 

ʜʦʧʫʩʪʠʤʳ ʬʨʫʢʪʦʚʳʝ ʠʣʠ ʷʛʦʜʥʳʝ ʩʦʨʙʝʪʳ. 

ʇʘʥʠʨʦʚʢʫ ʜʣʷ ʤʦʨʦʞʝʥʦʛʦ ʛʦʪʦʚʷʪ ʠʟ ʭʣʦʧʴʝʚ ʧʨʠ ʧʦʤʦʱʠ ʙʣʝʥʜʝʨʘ, 

ʠʟʤʝʣʴʯʠʚ ʠʭ ʚ ʩʨʝʜʥʶʶ ʠʣʠ ʤʝʣʢʫʶ ʢʨʦʰʢʫ, ʘ ʷʡʮʘ ʚʟʙʠʚʘʶʪ ʚ ʛʫʩʪʫʶ ʧʝʥʫ, 

ʯʪʦʙʳ ʟʘʪʝʤ ʷʠʯʥʳʝ ʙʝʣʢʠ ʧʦʣʥʦʩʪʴʶ ʧʣʦʪʥʦ ʧʦʢʨʳʚʘʣʠ ʰʘʨʠʢʠ ʠʟ 

ʤʦʨʦʞʝʥʦʛʦ ʠ ʭʦʨʦʰʦ ʜʝʨʞʘʣʠʩʴ ʥʘ ʥʝʤ.  

 ɼʘʣʝʝ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʦʧʘʪʢʠ ʠʣʠ ʣʦʞʢʠ ʜʣʷ ʤʦʨʦʞʝʥʦʛʦ 

ʬʦʨʤʠʨʫʶʪ ʥʝʙʦʣʴʰʠʝ ʰʘʨʠʢʠ ʤʦʨʦʞʝʥʦʛʦ, ʘ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʦʨʤʳ ʠʭ 

ʜʝʨʞʘʪ ʚ ʤʦʨʦʟʠʣʢʝ ʧʝʨʝʜ ʧʘʥʠʨʦʚʘʥʠʝʤ. ɿʘʤʦʨʦʞʝʥʥʳʝ ʰʘʨʠʢʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʚʘʣʠʚʘʶʪ ʚ ʢʨʘʭʤʘʣʝ, ʷʡʮʝ ʠ ʭʣʦʧʴʷʭ ʠʣʠ ʚ ʠʭ ʩʤʝʩʠ. ʇʨʠ 

ʵʪʦʤ ʢʨʘʭʤʘʣ ʭʦʨʦʰʦ ʘʜʛʝʟʠʨʫʝʪʩʷ ʢ ʤʦʣʦʯʥʦʤʫ ʤʦʨʦʞʝʥʥʦʤʫ ʠ ʷʡʮʘʤ, 

ʫʜʝʨʞʠʚʘʷ ʠ ʬʦʨʤʠʨʫʷ ʢʨʝʧʢʫʶ ʧʘʥʠʨʦʚʦʯʥʫʶ ʦʙʦʣʦʯʢʫ [4]. ʇʨʦʜʝʣʳʚʘʶʪ 

ʜʘʥʥʫʶ ʦʧʝʨʘʮʠʶ ʧʘʥʠʨʦʚʢʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʘʥʠʨʦʚʢʠ ʥʘ 

ʤʦʨʦʞʝʥʦʤ. 

ʂʦʛʜʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʰʘʨʠʢʠ ʙʫʜʫʪ ʧʦʜʛʦʪʦʚʣʝʥʳ, ʠʭ ʫʙʠʨʘʶʪ ʚ 

ʤʦʨʦʟʠʣʴʥʫʶ ʢʘʤʝʨʫ ʜʣʷ ʟʘʤʝʨʟʘʥʠʷ ʧʨʠʤʝʨʥʦ ʥʘ 2 ʯʘʩʘ. 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʨʠʩʪʫʧʘʪʴ ʢ ʞʘʨʢʝ, ʥʫʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʬʨʠʪʶʨ ï ʥʘʣʠʪʴ ʚ 

ʥʝʛʦ ʤʘʩʣʦ ʠ ʨʘʟʦʛʨʝʪʴ ʝʛʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ +180é210 ÁC. ɼʘʣʝʝ ʧʦʤʝʱʘʶʪ 

ʧʘʥʠʨʦʚʘʥʥʳʝ ʰʘʨʠʢʠ ʤʦʨʦʞʝʥʦʛʦ ʚʦ ʬʨʠ-ʢʦʨʟʠʥʫ ʠ ʛʦʪʦʚʷʪ ʰʘʨʠʢʠ ʜʦ 

ʟʦʣʦʪʠʩʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʧʦʨʷʜʢʘ 30-40 ʩʝʢʫʥʜ ʞʘʨʢʠ. 

ɹʣʘʛʦʜʘʨʷ ʜʚʦʡʥʦʤʫ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʰʘʨʠʢʦʚ, ʢʦʪʦʨʦʝ ʜʝʣʘʝʪ ʤʦʨʦʞʝʥʦʝ 

ʦʯʝʥʴ ʭʦʣʦʜʥʳʤ ʠ ʪʚʝʨʜʳʤ, ʤʦʨʦʞʝʥʦʝ ʥʝ ʪʘʠʪ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʩʝʨʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʦʣʩʪʦʩʪʝʥʥʘʷ ʧʘʥʠʨʦʚʢʘ ʜʝʣʘʝʪ ʰʘʨʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʤʦʨʦʞʝʥʦʤʫ ʨʘʩʪʘʷʪʴ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʩʝʢʫʥʜ ʚ ʛʦʨʷʯʝʤ ʬʨʠʪʶʨʦʤ ʤʘʩʣʝ. 

ɼʣʷ ʧʦʜʘʯʠ ʜʘʥʥʦʛʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʜʝʩʝʨʪʘ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʩʧʦʩʦʙʘ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʚʠʜ ʜʝʩʝʨʪʘ ï ʛʦʨʷʯʠʡ ʠʣʠ ʭʦʣʦʜʥʳʡ.  
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ʇʝʨʚʳʡ ï ʵʪʦ ʧʦʜʘʪʴ ʝʛʦ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʯʪʦʙʳ ʙʣʶʜʦ 

ʙʳʣʦ ʪʝʧʣʳʤ ʩʥʘʨʫʞʠ ʠ ʩʣʝʛʢʘ ʨʘʟʤʷʛʯʝʥʥʳʤ ʚʥʫʪʨʠ.  

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʦʜʘʯʠ ï ʩʥʦʚʘ ʟʘʤʦʨʦʟʠʪʴ ʰʘʨʠʢʠ ʠ ʯʝʨʝʟ 15-20 ʤʠʥʫʪ 

ʧʦʜʘʪʴ ʝʛʦ ʫʞʝ ʚ ʚʠʜʝ ʭʦʣʦʜʥʦʛʦ ʜʝʩʝʨʪʘ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʘʨʝʥʥʦʛʦ 

ʤʦʨʦʞʝʥʦʛʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʜʚʦʡʥʘʷ ʪʝʢʩʪʫʨʘ (ʚʠʟʫʘʣʴʥʳʝ ʠ ʪʘʢʪʠʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ) ï ʚʥʫʪʨʠ ʤʦʨʦʞʝʥʦʝ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʤʷʛʢʠʤ ʠ ʠʤʝʪʴ 

ʢʨʝʤʦʦʙʨʘʟʥʫʶ ʪʝʢʩʪʫʨʫ, ʘ ʩʥʘʨʫʞʠ ï ʧʨʠʦʙʨʝʪʘʝʪ ʭʨʫʩʪʷʱʫʶ ʢʦʨʦʯʢʫ. ʕʪʦ 

ʥʝʦʙʳʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʳʭ ʪʝʢʩʪʫʨ ʜʝʣʘʝʪ ʜʘʥʥʳʡ ʜʝʩʝʨʪ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʫʥʠʢʘʣʴʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ ʟʘʚʝʜʝʥʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʝʱʸ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʞʘʨʝʥʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʝʛʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʦʧʧʠʥʛʘʤʠ ï ʩʦʫʩʘʤʠ 

(ʰʦʢʦʣʘʜʥʳʤ, ʬʨʫʢʪʦʚʳʤ ʠ ʧʨ.), ʢʘʨʘʤʝʣʴʶ, ʚʟʙʠʪʳʤʠ ʩʣʠʚʢʘʤʠ ʠ ʧʨ. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʣʶʙʳʝ ʜʨʫʛʠʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʜʦʡʜʫʪ ʧʦ ʚʢʫʩʫ 

ʧʦʪʨʝʙʠʪʝʣʷʤ, ʥʘʧʨʠʤʝʨ, ʜʦʙʘʚʠʪʴ ʩʚʝʞʠʝ ʷʛʦʜʳ, ʬʨʫʢʪʳ, ʩʥʵʢʠ, ʦʨʝʭʠ ʠ ʧʨ. 

ɼʣʷ ʧʦʜʘʯʠ ʞʘʨʝʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: 

çʬʨʠʟʣè ʠ çʜʝʯʝʨʠè ï ʨʠʩʫʥʦʢ 2.  

 

ʘ ï çʌʨʠʟʣè ʞʘʨʝʥʥʦʝ ʤʦʨʦʞʝʥʦʝ ʩ ʰʦʢʦʣʘʜʥʳʤ ʪʦʧʧʠʥʛʦʤ ʠ ʢʦʢʪʝʡʣʴʥʦʡ ʚʠʰʥʝʡ, 

ʙ ï çʌʨʠʟʣè ʞʘʨʝʥʥʦʝ ʤʦʨʦʞʝʥʦʝ ʚ ʨʘʟʨʝʟʝ, ʫʢʨʘʰʝʥʥʦʝ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ, ʛʦʣʫʙʠʢʦʡ 

ʠ ʬʠʟʘʣʠʩʦʤ, ʚ ï ʞʘʨʝʥʥʦʝ ʤʦʨʦʞʝʥʦʝ ʥʘ ʬʠʩʪʘʰʢʦʚʦʡ ʦʩʥʦʚʝ 

 

ʈʠʩʫʥʦʢ 2 ï ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʠ ʧʦʜʘʯʘ ʞʘʨʝʥʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦ 

 

çʌʨʠʟʣè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʦʜʘʯʠ ʞʘʨʝʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦ 

ʩ ʧʠʢʘʥʪʥʳʤʠ ʜʦʙʘʚʢʘʤʠ. ɺ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʜʝʩʝʨʪʘ 
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ʤʦʞʝʪ ʙʳʪʴ ʩʚʦʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ï ʞʘʨʝʥʦʝ ʤʦʨʦʞʝʥʦʝ ʩ ʟʘʧʨʘʚʣʝʥʥʳʤ 

ʤʘʡʦʥʝʟʦʤ ʢʘʧʫʩʪʥʳʤ ʩʘʣʘʪʦʤ, ʩ ʢʘʨʪʦʬʝʣʝʤ ʬʨʠ, ʩ ʣʫʢʦʤ ʠ ʚʝʪʯʠʥʦʡ, 

ʨʘʟʣʠʯʥʳʤʠ ʩʦʫʩʘʤʠ ʠ ʩʧʝʮʠʷʤʠ. 

çɼʝʯʝʨʠè ï ʵʪʦ ʚʘʨʠʘʥʪ ʧʦʜʘʯʠ, ʛʜʝ ʤʦʨʦʞʝʥʦʝ ʩʪʘʥʦʚʠʪʩʷ ʠʥʮʠʜʝʥʪʦʤ 

ʠʣʠ ʥʘʯʠʥʢʦʡ ʜʣʷ ʤʫʯʥʳʭ ʙʣʶʜ, ʧʦʥʯʠʢʦʚ, ʙʣʠʥʦʚ, ʦʣʘʜʠʡ, ʛʨʘʥʦʣʳ ʠ ʧʨʦʯʠʭ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʙʘʚʠʪʴ ʪʦʧʠʥʛʠ. 

ʎʝʥʳ ʚ ʈʦʩʩʠʡʩʢʠʭ ʨʝʩʪʦʨʘʥʘʭ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 250 ʨʫʙʣʝʡ ʜʦ 500 ʨʫʙʣʝʡ 

ʟʘ 200-250 ʛʨʘʤʤ ʧʦʨʮʠʠ ʞʘʨʝʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦ. ʅʘʧʨʠʤʝʨ, ʚ ʄʦʩʢʦʚʩʢʦʤ 

ʨʝʩʪʦʨʘʥʝ çBaan Thaiè ʮʝʥʘ ʩʦʩʪʘʚʣʷʝʪ 490 ʨʫʙʣʝʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʜʝʩʝʨʪʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 150-180 ʨʫʙʣʝʡ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʝʛʦ ʚʳʩʦʢʫʶ ʤʘʨʞʠʥʘʣʴʥʦʩʪʴ ʧʨʠ ʨʘʩʯʝʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʩʝʨʪʘ [7]. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤʫ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʞʘʨʝʥʥʦʝ 

ʤʦʨʦʞʝʥʦʝ ï ʵʪʦ ʜʦʚʦʣʴʥʦ ʥʝʦʙʳʯʥʳʡ ʬʨʠʪʶʨʥʳʡ ʜʝʩʝʨʪ, ʢʦʪʦʨʳʡ ʩʣʦʞʥʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ ʠ ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʫʜʠʚʠʪʴ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ 

ʧʫʙʣʠʢʫ ʧʨʝʜʧʨʠʷʪʠʡ ʧʠʪʘʥʠʷ. ɾʘʨʝʥʦʝ ʤʦʨʦʞʝʥʦʝ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ çʭʦʣʦʜ ʠ 

ʞʘʨʫè, ʢʦʤʙʠʥʘʮʠʶ ʥʝʞʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʠ ʪʚʝʨʜʦʡ ʧʨʦʞʘʨʝʥʥʦʡ 

ʥʘʨʫʞʥʦʡ ʢʦʨʦʯʢʠ, ʠʤʝʝʪ ʥʝʧʦʚʪʦʨʠʤʳʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʚʢʫʩ, ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʨʝʮʝʧʪʫʨ.  

ɺʚʝʜʝʥʠʝ ʚ ʤʝʥʶ ʨʝʩʪʦʨʘʥʦʚ ʠʣʠ ʢʘʬʝ ʞʘʨʝʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʦ ʚʳʟʦʚʝʪ ʠʥʪʝʨʝʩ ʫ ʛʦʩʪʝʡ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʩʧʨʦʩ, ʧʨʠʙʳʣʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʣʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʜʝʩʝʨʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʢʣʘʤʥʳʝ ʘʢʮʠʠ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʜʝʛʫʩʪʘʮʠʠ, 

ʨʝʢʣʘʤʥʫʶ ʨʘʙʦʪʫ ʦʬʠʮʠʘʥʪʦʚ [1-2]. 
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ʇʈʀʄɽʅɽʅʀɽ ʇʆɼʉʃɸʉʊʀʊɽʃʗ  

ʉ ʐʀʈʆʂʀʄʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ ɽ-953 

(ʀɿʆʄɸʃʔʊ) ɺ ʂʆʅɼʀʊɽʈʉʂʀʍ ʀɿɼɽʃʀʗʍ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʪʨʝʥʜʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʤʠʨʘ. ʃʶʜʠ ʭʦʪʷʪ ʞʠʪʴ ʟʜʦʨʦʚʦʡ, ʜʦʣʛʦʡ ʠ ʩʯʘʩʪʣʠʚʦʡ ʞʠʟʥʴʶ, ʧʦʪʦʤʫ 

ʥʳʥʝʰʥʝʝ ʧʦʢʦʣʝʥʠʝ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝʝ ʩʣʝʜʠʪ ʟʘ ʩʚʦʠʤ ʨʘʮʠʦʥʦʤ. ʆʜʥʦ ʠʟ 

ʫʩʣʦʚʠʡ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ï ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʥʳʭ 

ʥʫʪʨʠʝʥʪʦʚ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʨʘʮʠʦʥʘ, ʠʩʢʣʶʯʘʷ ʚʨʝʜʥʳʝ ʧʠʱʝʚʳʝ 

ʜʦʙʘʚʢʠ ʠ ʢʦʤʧʦʥʝʥʪʳ ʧʠʱʠ [5]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʤʝʩʪʦ ʩʘʭʘʨʘ ʯʝʣʦʚʝʢ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʝʟʥʳʝ ʠ ʧʨʠʨʦʜʥʳʝ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʠ, ʥʘʧʨʠʤʝʨ, ʧʠʱʝʚʫʶ 

ʜʦʙʘʚʢʫ ɽ-953 ï ʠʟʦʤʘʣʴʪ, ʠʟʦʤʘʣʴʪʠʪ, ʠʟʦʤʘʣʴʪʫʣʦʟʘ ï ʟʘʤʝʥʠʪʝʣʴ ʩʘʭʘʨʘ 

ʜʚʦʡʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ [3].  
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ʆʙʣʘʜʘʷ ʯʠʩʪʳʤ ʩʣʘʜʢʠʤ ʚʢʫʩʦʤ, ʠʟʦʤʘʣʴʪ ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʢ ʢʠʩʣʳʤ ʟʥʘʯʝʥʠʷʤ ʨʘʩʪʚʦʨʦʚ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʚ 

ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʣʶʜ, ʢʫʣʠʥʘʨʥʳʭ ʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. 

ʆʙʳʯʥʦ ʠʟʦʤʘʣʴʪʫʣʦʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʪʘʢʠʭ ʧʨʦʜʫʢʪʘʭ ʢʘʢ ʩʚʝʢʣʘ, ʩʘʭʘʨʥʳʡ 

ʪʨʦʩʪʥʠʢ ʠʣʠ ʜʘʞʝ ʚ ʧʯʝʣʠʥʦʤ ʤʝʜʝ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʩʣʘʜʢʠʝ ʢʨʠʩʪʘʣʣʳ 

ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ, ʥʝ ʠʤʝʶʱʠʝ ʮʚʝʪʘ ʠ ʟʘʧʘʭʘ; ʠʥʦʛʜʘ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʨʳʭʣʦʛʦ ʧʦʨʦʰʢʘ, ʚ ʚʠʜʝ ʩʪʠʢʦʚ ʠʣʠ ʞʝ ʧʘʣʦʯʝʢ, ʣʝʜʝʥʮʦʚ ʠʣʠ ʛʨʘʥʫʣ ï 

ʨʠʩʫʥʦʢ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʀʟʦʤʘʣʴʪ ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ ʛʨʘʥʫʣ. 

 

ɺʧʝʨʚʳʝ ʫʯʝʥʳʝ ʦʪʜʝʣʠʣʠ ʵʪʦ ʚʝʱʝʩʪʚʦ ʦʪ ʩʘʭʘʨʦʟʳ ʚʩʝʛʦ ʣʠʰʴ ʚ 1956 

ʛʦʜʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʠʣʩʷ ʧʨʦʜʫʢʪ ʩ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʧʦʭʦʞʠʤʠ 

ʥʘ ʦʙʳʯʥʳʡ ʩʘʭʘʨ, ʥʦ ʙʦʣʝʝ ʧʦʣʝʟʥʝʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ɽʛʦ ʧʨʠʟʥʘʣʠ 

ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳʤ ʪʦʣʴʢʦ ʚ 1990 ʛʦʜʫ, ʧʦʩʣʝ ʯʝʛʦ ʜʦʙʘʚʢʫ ʩʪʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʜʦʙʳʚʘʶʪ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʟ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ɼʣʷ ʥʘʯʘʣʘ ʨʘʟʨʳʚʘʶʪ ʩʚʷʟʠ ʚ ʤʦʣʝʢʫʣʝ 

ʤʝʞʜʫ ʛʣʶʢʦʟʦʡ ʠ ʬʨʫʢʪʦʟʦʡ, ʧʦʩʣʝ ʵʪʦʛʦ ʢ ʬʨʫʢʪʦʟʝ ʧʨʠʩʦʝʜʠʥʷʶʪ ʤʦʣʝʢʫʣʳ 

ʚʦʜʦʨʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʬʝʨʤʝʥʪʘʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʚʝʱʝʩʪʚʦ ʩ 

ʭʠʤʠʯʝʩʢʦʡ ʬʦʨʤʫʣʦʡ C12H24O11 ʠʣʠ ʞʝ ʧʨʦʩʪʦ ʠʟʦʤʘʣʴʪ (ʚʝʱʝʩʪʚʦ ʩ ʠʥʜʝʢʩʦʤ 

ɽ-953).  

ʇʦ ʧʨʘʚʦʚʦʤʫ ʩʪʘʪʫʩʫ ʠʟʦʤʘʣʴʪʠʪ ʚʢʣʶʯʝʥ ʚ ʧʝʨʝʯʝʥʴ ʚʝʱʝʩʪʚ, 

ʨʘʟʨʝʰʝʥʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ɽʚʨʦʩʦʶʟʝ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʜʘʥʥʦʡ ʜʦʙʘʚʢʠ 

ʩʯʠʪʘʶʪʩʷ ʢʦʤʧʘʥʠʠ Beneo (ɻʝʨʤʘʥʠʷ), Valde (ɻʝʨʤʘʥʠʷ), Cargill (ʉʐɸ), 

FitMALL (ʈʦʩʩʠʷ), PROFFI (ʈʦʩʩʠʷ). 

ʀʟʦʤʘʣʴʪ ï ʵʪʦ ʟʘʤʝʥʠʪʝʣʴ ʩʘʭʘʨʘ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʘʭʘʨʥʦʛʦ 

ʩʧʠʨʪʘ, ʢʦʪʦʨʳʡ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟ-ʟʘ ʝʛʦ ʩʘʭʘʨʦʧʦʜʦʙʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʇʨʠ ʨʘʟʜʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʥ ʚʳʷʚʣʷʝʪ ʦʪ 45 ʜʦ 65% 

ʩʣʘʜʦʩʪʠ ʩʘʭʘʨʘ, ʩʘʭʘʨʦʟʳ [3], ʧʦʵʪʦʤʫ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ 

ʙʦʣʝʝ ʩʠʣʴʥʳʤʠ ʧʦʜʩʣʘʩʪʠʪʝʣʷʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʠʣʠʪʴ ʩʣʘʜʢʠʡ ʚʢʫʩ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʘʭʘʨʦʟʳ, ʛʠʜʨʦʣʠʟ ʠʟʦʤʘʣʴʪʫʣʦʟʳ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ 

ʧʨʦʪʝʢʘʝʪ ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʦʪʣʠʯʠʝʤ. 

ʉʢʦʨʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʠʟʦʤʘʣʴʪʫʣʦʟʳ ʚ 4-5 ʨʘʟ ʤʝʥʴʰʝ, 
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ʯʝʤ ʜʣʷ ʩʘʭʘʨʦʟʳ. ʀʟʦʤʘʣʴʪ ʚʳʟʳʚʘʝʪ ʯʫʚʩʪʚʦ ʩʳʪʦʩʪʠ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ, ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʱʘʷ ʘʧʧʝʪʠʪ ʠ ʩʥʠʞʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʝʜʘʥʠʷ.  

ɽ-953 ʠʤʝʝʪ ʦʯʝʥʴ ʥʠʟʢʠʡ ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ɻʀ) ï 2, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ɻʀ ʯʠʩʪʦʛʦ ʩʘʭʘʨʘ ʩʦʩʪʘʚʣʷʝʪ 100. ʇʦʵʪʦʤʫ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʩ 

ʠʟʦʤʘʣʴʪʠʪʦʤ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʨʦʩʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʛʣʶʢʦʟʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʪ ʨʝʟʢʠʭ ʩʢʘʯʢʦʚ ʫʨʦʚʥʷ ʠʥʩʫʣʠʥʘ ʠ ʩʘʭʘʨʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʦʤʘʣʴʪ ʥʠʟʢʦʢʘʣʦʨʠʝʥ ï ʚ 1 ʛ ʩʦʜʝʨʞʠʪʩʷ ʚʩʝʛʦ 2,4 ʢʢʘʣ, 

ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʚ ʵʥʝʨʛʦʨʘʮʠʦʥʝ [3]. 

ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʠʟʦʤʘʣʴʪʫʣʦʟʘ ʮʝʣʠʢʦʤ ʨʘʩʱʝʧʣʷʝʪʩʷ ʠ 

ʫʩʚʘʠʚʘʝʪʩʷ.  

ʀʟʜʝʣʠʷ ʩ ʜʘʥʥʳʤ ʚʝʱʝʩʪʚʦʤ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʧʠʱʝʚʘʷ 

ʜʦʙʘʚʢʘ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʙʦʪʫ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ, ʜʝʡʩʪʚʫʷ ʢʘʢ ʙʘʣʣʘʩʪʥʦʝ 

ʚʝʱʝʩʪʚʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʩʳʱʝʥʠʶ. 

ʀʟʦʤʘʣʴʪ ʪʘʢʞʝ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʜʣʷ ʧʠʪʘʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʩʥʠʞʝʥʠʷ ʚʝʩʘ. ʆʥ ʩʦʟʜʘʝʪ ʯʫʚʩʪʚʦ ʩʳʪʦʩʪʠ ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ. ʆʜʥʘʢʦ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʠʟʦʤʘʣʴʪʠʪʘ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʠʘʨʝʝ ʠ 

ʤʝʪʝʦʨʠʟʤʫ. 

ʇʨʠ ʵʪʦʤ ʨʘʟʨʝʰʝʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʠʟʦʤʘʣʴʪ ʧʨʠ ʜʠʘʙʝʪʝ ʣʠʰʴ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʥʝ ʙʳʣ ʚʳʟʚʘʥ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʪʦ ʝʩʪʴ ʜʠʘʙʝʪ 

ʷʚʣʷʝʪʩʷ ʧʨʠʦʙʨʝʪʸʥʥʳʤ, ʘ ʥʝ ʚʨʦʞʜʸʥʥʳʤ, ʪʦʛʜʘ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʝʱʝʩʪʚʦ 

ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ ʠʟʦʤʘʣʴʪʘ 

ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʪʦʚʘʨʳ ʜʣʷ ʧʠʪʘʥʠʷ ʣʶʜʝʡ-ʜʠʘʙʝʪʠʢʦʚ, ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ 

ʦʞʠʨʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ. ʆʜʥʘʢʦ ʝʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʳʯʥʦʛʦ 

ʩʘʭʘʨʘ ʦʙʦʡʜʝʪʩʷ ʜʝʰʝʚʣʝ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʠʟʦʤʘʣʴʪʫʣʦʟʘ ʠʤʝʝʪ ʨʷʜ ʮʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʧʨʦʜʫʢʪʘʤ ʤʦʞʥʦ ʧʨʠʜʘʚʘʪʴ ʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʬʦʨʤʫ ʠʣʠ ʜʘʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʛʢʦʛʦ ʢʦʥʩʝʨʚʘʥʪʘ, ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʭʨʘʥʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʜʘʥʥʦʝ ʚʝʱʝʩʪʚʦ ʨʝʛʫʣʠʨʫʝʪ ʢʠʩʣʦʪʥʦʩʪʴ, ʧʨʦʪʠʚʦʩʪʦʠʪ ʢʦʤʢʦʚʘʥʠʶ ʠ 

ʩʣʝʞʠʚʘʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʦʤʘʣʴʪʠʪ ʦʙʣʘʜʘʝʪ ʧʨʝʙʠʦʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʪ.ʝ. ʦʢʘʟʳʚʘʝʪ ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʷ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʤʘ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ʩ ʠʟʦʤʘʣʴʪʦʤ. 

ʀʟʦʤʘʣʴʪ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʥ ʧʦʤʦʞʝʪ 

ʩʦʟʜʘʚʘʪʴ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠ ʧʦʣʝʟʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ.  

ɼʦʙʘʚʢʘ ɽ-953 ʧʨʠʜʘʸʪ ʧʨʦʜʫʢʪʘʤ ʦʙʲʸʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʨʝʙʫʝʤʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʩʨʝʜʥʶʶ ʩʣʘʜʦʩʪʴ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʦʢʦʣʘʜʘ, ʛʨʠʣʴʷʞʘ, ʤʷʛʢʦʡ ʢʘʨʘʤʝʣʠ, ʪʚʸʨʜʦʡ ʢʘʨʘʤʝʣʠ 

(ʣʝʜʝʥʮʦʚ), ʜʨʘʞʝ, ʤʦʨʦʞʝʥʦʛʦ, ʢʦʥʬʠʪʶʨʦʚ, ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ, ʜʨʫʛʠʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʪʦʚʘʨʳ ʥʝ ʙʫʜʫʪ ʧʨʠʪʦʨʥʳʤʠ, ʪʘʢ ʢʘʢ 

ʜʘʥʥʦʝ ʚʝʱʝʩʪʚʦ ʥʝ ʪʘʢʦʝ ʩʣʘʜʢʦʝ, ʢʘʢ ʩʘʭʘʨʦʟʘ ʠʣʠ ʬʨʫʢʪʦʟʘ.  
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ɺ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʷʭ ʠʟʦʤʘʣʴʪ ʧʨʝʢʨʘʩʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʦʩʥʦʚʥʦʡ 

ʤʘʩʩʦʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʥʘʪʫʨʘʣʴʥʳʡ ʚʢʫʩ ʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʜʫʢʪʦʚ [2]. ʇʨʦʜʫʢʪʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʜʘʥʥʫʶ ʧʠʱʝʚʫʶ ʜʦʙʘʚʢʫ, ʥʝ ʨʘʟʤʷʛʯʘʶʪʩʷ ʠ ʥʝ ʣʠʧʥʫʪ ʢ ʨʫʢʘʤ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʘʢʦʚʳʚʘʪʴ ʠʭ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʸʨʪʢʠ. ʀʟʦʤʘʣʴʪ ʪʘʢ ʞʝ 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʘʣʦʨʠʡʥʦʩʪʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʠ ʩʣʘʜʦʩʪʝʡ ʠ 

ʜʦʙʘʚʣʷʶʪ ʚʤʝʩʪʦ ʩʘʭʘʨʘ ʚ ʩʣʘʜʢʫʶ ʚʳʧʝʯʢʫ, ʤʦʨʦʞʝʥʦʝ, ʜʝʩʝʨʪʳ ʠ ʧʨ. 

ʆʜʥʘʢʦ ʚ ʢʦʥʜʠʪʝʨʩʢʦʤ ʜʝʣʝ ɽ-953 ʙʦʣʴʰʝ ʧʦʧʫʣʷʨʝʥ ʢʘʢ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʫʢʨʘʰʝʥʠʷ ʪʦʨʪʦʚ, ʜʦʤʘʰʥʠʭ ʣʝʜʝʥʮʦʚ ʠ ʪ.ʜ. ʀʟ ʢʨʠʩʪʘʣʣʠʢʦʚ ʠʟʦʤʘʣʴʪʘ 

ʧʦʣʫʯʘʝʪʩʷ ʚʷʟʢʦʝ ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʯʝʥʴ ʙʳʩʪʨʦ ʟʘʩʪʳʚʘʝʪ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʫʢʨʘʰʝʥʠʡ. ʆʥ ʥʝ 

ʢʘʨʘʤʝʣʠʟʫʝʪʩʷ ʠ ʦʩʪʘʝʪʩʷ ʧʨʦʟʨʘʯʥʳʤ ʠ ʯʠʩʪʳʤ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ. ɽʛʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʚʳʩʦʢʘ ï ʦʢʦʣʦ +145ÁC, ʧʦʵʪʦʤʫ ʠʟʦʤʘʣʴʪʠʪ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʘʭ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʠ ʵʢʩʪʨʫʟʠʠ. ʋʢʨʘʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʣʫʯʠʣʠʩʴ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ, ʤʦʞʥʦ ʧʦʚʪʦʨʥʦ ʧʝʨʝʧʣʘʚʠʪʴ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʙʦʪʘ ʩ ʜʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʧʨʦʩʪʘʷ 

ʠ ʥʝ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʠʣʠʡ. 

ʃʝʜʝʥʮʳ ʠʟ ʠʟʦʤʘʣʴʪʘ ʙʝʟʚʨʝʜʥʳ ʜʣʷ ʜʝʪʝʡ, ʪʘʢ ʢʘʢ ʦʥ ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʙʘʢʪʝʨʠʡ, ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʠ 

ʠʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʢʘʨʠʝʩʘ. 

ʊʘʢʞʝ ʠʟʦʤʘʣʴʪ ʧʨʠʤʝʥʷʶʪ ʧʦʚʘʨʘ ʠ ʢʦʥʜʠʪʝʨʳ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ ʠ 

ʩʦʟʜʘʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʜʝʩʝʨʪʦʚ ʠʣʠ ʚʪʦʨʳʭ ʙʣʶʜ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʜʝʢʦʨʘ ʝʱʝ ʠ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʲʝʜʦʙʝʥ ʠ ʙʝʟʦʧʘʩʝʥ. 

ʆʩʦʙʝʥʥʦ ʧʦʣʶʙʠʣʩʷ ʠʟʦʤʘʣʴʪʠʪ ʧʦʚʘʨʘʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʢʫʭʥʠ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ 

ʢʘʧʩʫʣʠʨʫʶʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ, ʩʦʟʜʘʶʪ ʧʨʦʟʨʘʯʥʳʝ ʩʲʝʜʦʙʥʳʝ ʩʦʩʫʜʳ, 

ʢʦʪʦʨʳʝ ʥʘʧʦʣʥʷʶʪ ʷʛʦʜʥʦʡ ʧʝʥʦʡ, ʩʪʨʫʞʢʦʡ, ʘ ʠʥʦʛʜʘ ʜʳʤʦʤ ʜʣʷ ʟʨʝʣʠʱʥʦʡ 

ʧʦʜʘʯʠ ï ʨʠʩʫʥʦʢ 2.  

 
ʘ ï ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʜʝʩʝʨʪʘ; ʙ ï ʵʣʝʤʝʥʪ ʜʝʢʦʨʘ ʠʟ ʠʟʦʤʘʣʴʪʘ ʥʘ ʪʦʨʪʝ;  

ʚ, ʛ ï ʣʝʜʝʥʮʳ ʨʫʯʥʦʡ ʨʘʙʦʪʳ ʠʟ ʠʟʦʤʘʣʴʪʘ 

ʈʠʩʫʥʦʢ 2 ï ʂʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʠʟ ʠʟʦʤʘʣʴʪʘ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʦʤʘʣʴʪ ʚʦ ʤʥʦʛʦʤ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʦʙʳʯʥʳʡ ʩʘʭʘʨ, ʧʨʠ ʵʪʦʤ ʧʦʣʝʟʝʥ ʥʝ ʪʦʣʴʢʦ ʜʠʘʙʝʪʠʢʘʤ ʠʣʠ 

ʩʧʦʨʪʩʤʝʥʘʤ, ʥʦ ʠ ʦʩʪʘʣʴʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ 

ʧʦʣʝʟʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʉʨʝʜʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ɽ-953 ï ʩʦʙʣʶʜʝʥʠʝ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʜʦʟʘʭ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʘʨʝʠ ʠ ʤʝʪʝʦʨʠʟʤʘ. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʩʫʪʦʯʥʘʷ ʜʦʟʘ ʜʣʷ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ 50 

ʛʨʘʤʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʝʪʷʤ ʥʝʣʴʟʷ ʫʧʦʪʨʝʙʣʷʪʴ ʙʦʣʝʝ 25 ʛʨʘʤʤ ɽ-953. 

ʀʟʦʤʘʣʴʪ ï ʧʨʠʨʦʜʥʳʡ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʢʨʝʘʪʠʚʥʳʭ ʠʜʝʡ ʧʦʜʘʯʠ ʧʨʦʜʫʢʪʦʚ, ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, 

ʙʣʶʜ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʦʥ 

ʧʦʜʭʦʜʠʪ ʩʘʤʳʤ ʰʠʨʦʢʠʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ: ʩʧʦʨʪʩʤʝʥʘʤ, ʜʝʪʷʤ, ʣʶʜʷʤ, 

ʩʪʨʘʜʘʶʱʠʭ ʜʠʘʙʝʪʦʤ ʠ ʦʞʠʨʝʥʠʝʤ. 

ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʟʦʤʘʣʴʪʫ ʫʜʘʩʪʩʷ ʦʪʚʦʝʚʘʪʴ ʫ 

ʩʘʭʘʨʦʟʳ ʟʘʤʝʪʥʫʶ ʯʘʩʪʴ ʧʠʱʝʚʦʛʦ ʨʳʥʢʘ, ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʩʬʝʨ ʧʨʦʜʘʞ 

ʧʨʦʜʫʢʪʦʚ ʩ ɽ-953: ʧʠʱʝʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʚʝʜʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʬʫʜ-ʢʦʨʪʳ, ʘʚʠʘʧʠʪʘʥʠʝ ʠ ʧʨ. [1,4].  

ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʭʦʨʦʰʠʝ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʦʤʘʣʴʪʠʪʘ, ʚʤʝʩʪʝ ʩ ʥʘʣʠʯʠʝʤ ʫʥʠʢʘʣʴʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʝʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʘ 

ʦʩʥʦʚʝ ɽ-953 ʦʙʰʠʨʥʳʡ ʩʧʝʢʪʨ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʦʙʦʛʘʱʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ [6-7]. 
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ʊɽʍʅʀʏɽʉʂʀɽ ʀʅʅʆɺɸʎʀʀ ɺ ʀʅɼʋʉʊʈʀʀ ʇʀʊɸʅʀʗ: 

ʋʅʀɺɽʈʉɸʃʔʅʓʁ ʍʆʃʆɼʀʃʔʅʓʁ ʉʊʆʃ  

ʉʆ ʉʄɽʅʅʓʄʀ ʋʅʀʌʀʎʀʈʆɺɸʅʅʓʄʀ ʄʆɼʋʃʗʄʀ 

 

ʍʦʣʦʜʠʣʴʥʳʤ ʩʪʦʣʦʤ ʥʘʟʳʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʩʦʚʤʝʱʘʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʚʫʭ ʪʝʭʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ: 

ʢʫʭʦʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ ʠ ʭʦʣʦʜʠʣʴʥʦʛʦ ʰʢʘʬʘ ʩ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ 

ʭʦʣʦʜʠʣʴʥʳʤʠ ʦʪʩʝʢʘʤʠ (ʢʘʤʝʨʘʤʠ, ʷʱʠʢʘʤʠ ʠ ʧʨ.) ʧʦʜ ʩʪʦʣʝʰʥʠʮʝʡ ʚ ʝʜʠʥʦʡ, 

ʦʙʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʅʘ ʩʪʦʣʝʰʥʠʮʝ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʪʦʚʠʪʴ ʢʫʣʠʥʘʨʥʳʝ ʙʣʶʜʘ ʠ ʥʘʧʠʪʢʠ, ʘ ʚ ʭʦʣʦʜʠʣʴʥʳʭ ʦʪʩʝʢʘʭ ï 

ʭʨʘʥʠʪʴ ʩʳʨʴʝ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠ ʛʦʪʦʚʳʝ ʠʟʜʝʣʠʷ, ʦʩʫʱʝʩʪʚʣʷʷ ʧʨʠʥʮʠʧ 

ʥʝʧʨʝʨʳʚʥʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʮʝʧʠ ʧʨʦʜʫʢʪʦʚ [3, 8]. 

ɻʣʘʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʭʦʣʦʜʠʣʴʥʦʛʦ ʩʪʦʣʘ ʷʚʣʷʶʪʩʷ ʝʛʦ ʢʦʤʧʘʢʪʥʦʩʪʴ 

ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʠ ʛʦʪʦʚʳʝ ʙʣʶʜʘ çʧʦʜ 

ʨʫʢʦʡè. ʊʘʢ ʞʝ ʩ ʧʦʤʦʱʴʶ ʭʦʣʦʜʠʣʴʥʦʛʦ ʩʪʦʣʘ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩ ʨʘʟʤʝʱʝʥʠʝʤ 
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ʤʥʦʛʦʪʠʧʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʩʪʦʣʦʚ, ʦʩʥʘʱʝʥʥʳʭ ʤʦʜʫʣʷʤʠ 

ʟʘʢʫʩʦʢ, ʥʘʧʠʪʢʦʚ, ʩʘʣʘʪ-ʙʘʨʘʤʠ ʠ ʧʨ.  

ɼʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʪʦʨʛʦʚʣʠ: ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʧʨʦʜʘʞʠ 

ʙʣʶʜ ʠʟ ʤʷʩʘ, ʨʳʙʳ, ʬʨʫʢʪʦʚ, ʢʦʣʙʘʩʥʳʭ ʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʩʘʣʘʪʦʚ, ʜʝʩʝʨʪʦʚ, ʪʝʩʪʘ, ʧʠʮʮʳ, ʩʫʰʠ, ʨʦʣʣʦʚ, ʨʘʟʣʠʯʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʥʘʧʠʪʢʦʚ, ʚ ʙʘʨʘʭ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʭʦʣʦʜʠʣʴʥʳʭ ʩʪʦʣʦʚ ʘʥʘʣʦʛʠʯʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʭʦʣʦʜʠʣʴʥʳʭ 

ʰʢʘʬʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʉ ʮʝʣʴʶ ʪʦʯʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʢʫʭʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʣʘ, ʝʛʦ ʢʦʨʧʫʩ ʠʤʝʝʪ ʨʝʛʫʣʠʨʫʝʤʳʝ ʧʦ 

ʚʳʩʦʪʝ ʥʦʞʢʠ.  

ʉʪʦʣʝʰʥʠʮʘ ʩʪʦʣʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʥʝʨʞʘʚʝʡʢʠ, ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʤʥʷ 

(ʛʨʘʥʠʪ ʠʣʠ ʤʨʘʤʦʨ), ʣʠʙʦ ʧʦʣʠʧʨʦʧʠʣʝʥʘ. ʆʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʣʶʜ, ʨʘʟʤʝʱʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʤʝʝʪ 

ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʪʠʚ ʠʟʥʦʩʘ ʠ ʜʘʚʣʝʥʠʷ.  

ʇʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʘʟʣʠʯʘʶʪ ʜʚʫʭ-, ʪʨʝʭ- ʠʣʠ ʯʝʪʳʨʝʭʜʚʝʨʥʳʝ 

(ʨʘʩʧʘʰʥʳʝ) ʩʪʦʣʳ, ʘ ʪʘʢʞʝ ʩ ʚʳʜʚʠʞʥʳʤʠ ʷʱʠʢʘʤʠ ʦʪ 2 ʜʦ 6 ʰʪʫʢ.  

ʊʘʢʞʝ ʭʦʣʦʜʠʣʴʥʳʝ ʩʪʦʣʳ ʙʳʚʘʶʪ ʧʨʠʩʪʝʥʥʳʝ ʠ ʦʩʪʨʦʚʥʳʝ. ʋ 

ʧʨʠʩʪʝʥʥʳʭ ʤʦʜʝʣʝʡ ʜʚʝʨʮʳ ʢʘʤʝʨ ʠ ʷʱʠʢʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʫ 

ʦʩʪʨʦʚʥʳʭ ï ʜʚʝʨʮʳ ʝʩʪʴ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʠ ʪʘʢʠʝ ʩʪʦʣʳ ʦʙʳʯʥʦ ʩʪʘʚʷʪ ʧʦʩʨʝʜʠ 

ʧʦʤʝʱʝʥʠʷ.  

ʇʦ ʪʝʤʧʝʨʘʪʫʨʝ ʩʚʦʠʭ ʭʦʣʦʜʠʣʴʥʳʭ ʦʪʩʝʢʦʚ ʩʪʦʣʳ ʤʦʛʫʪ ʙʳʪʴ:  

1 - ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʳʝ (0é-12 ÁC) ʜʣʷ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚ 

ʦʭʣʘʞʜʝʥʥʦʤ ʚʠʜʝ ʦʚʦʱʝʡ, ʬʨʫʢʪʦʚ, ʥʘʧʠʪʢʦʚ, ʤʦʣʦʢʦʧʨʦʜʫʢʪʦʚ, 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʛʦʪʦʚʳʭ ʙʣʶʜ ʠ ʪ.ʧ.;  

2 - ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ (-12é-21 ÁC) ʜʣʷ ʟʘʤʦʨʦʟʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʪʠʮʳ, ʤʷʩʘ, ʨʳʙʳ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʪ.ʧ.; 

3 -  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ.  

ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʭʦʣʦʜʠʣʴʥʳʭ ʩʪʦʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʪʠʯʝʩʢʘʷ ʠʣʠ 

ʜʠʥʘʤʠʯʝʩʢʘʷ (ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʩ ʚʝʥʪʠʣʷʪʦʨʦʤ) [2]. ɺ ʢʘʞʜʦʤ ʦʪʩʝʢʝ ʩʪʦʣʘ 

ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʝʟʘʚʠʩʠʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ [5]. ʍʦʣʦʜʠʣʴʥʳʡ ʘʛʨʝʛʘʪ 

ʤʦʥʪʠʨʫʝʪʩʷ ʚʥʠʟʫ ʢʦʨʧʫʩʘ ʩʪʦʣʘ ʩʧʨʘʚʘ, ʩʣʝʚʘ ʠʣʠ ʧʦ ʮʝʥʪʨʫ ʩʪʦʣʘ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʭʦʣʦʜʠʣʴʥʳʭ ʩʪʦʣʦʚ ʜʣʷ ʈʦʩʩʠʡʩʢʦʛʦ 

ʨʳʥʢʘ ʷʚʣʷʶʪʩʷ: Polair, Viatto, Gastrorag (ʄʦʩʢʚʘ), Hicold (ʉʝʨʛʠʝʚ ʇʦʩʘʜ), 

Pozis (ɿʝʣʝʥʦʜʦʣʴʩʢ), Sever (ʉʘʤʘʨʘ), Abat (ʏʝʙʦʢʩʘʨʳ), ʄʘʨʠʍʦʣʦʜʄʘʰ 

(ʁʦʰʢʘʨ-ʆʣʘ), Starfood (ʊʘʡʚʘʥʴ) ʠ ʨʷʜ ʜʨʫʛʠʭ [4]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ ʭʦʣʦʜʠʣʴʥʳʭ ʩʪʦʣʦʚ ʧʦʷʚʠʣʠʩʴ 

ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʪʦʣʦʚ: 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʚʠʪʨʠʥʳ, ʤʦʜʫʣʠ ʟʘʢʫʩʦʢ ʠ ʥʘʧʠʪʢʦʚ, ʤʦʝʯʥʳʝ ʚʘʥʥʳ, 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʛʘʩʪʨʦʝʤʢʦʩʪʝʡ ʠ ʜʨ.  

ʆʜʥʘʢʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʩʪʦʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʣʠ ʤʦʜʫʣʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 
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ʵʣʝʤʝʥʪʳ, ʯʪʦ ʩʥʠʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʪʦʣʘ, ʫʜʦʙʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʧʦʚʘʨʘ. 

ʊʘʢ ʞʝ ʜʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʟʨʦʟʥʝʥʦ ʧʦ ʪʠʧʦʨʘʟʤʝʨʘʤ, ʩʣʦʞʥʦ ʧʦ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʭʦʣʦʜʠʣʴʥʳʝ ʩʪʦʣʳ ʤʦʛʫʪ ʧʦʜʨʘʟʜʝʣʷʪʴʩʷ ʥʘ (ʨʠʩʫʥʦʢ 1): 

ʘ - ʉʪʘʥʜʘʨʪʥʳʡ ʭʦʣʦʜʠʣʴʥʳʡ ʩʪʦʣ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʣʶʜ ʥʘ ʩʪʦʣʝʰʥʠʮʝ ʠ ʭʨʘʥʝʥʠʷ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ 

ʦʭʣʘʞʜʝʥʥʦʤ ʠʣʠ ʟʘʤʦʨʦʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʭʦʣʦʜʠʣʴʥʳʭ ʦʪʩʝʢʘʭ ʧʦʜ 

ʩʪʦʣʝʰʥʠʮʝʡ.  

ʙ - ʉʪʦʣ ʜʣʷ ʧʠʮʮʳ ʩʦ ʩʪʦʣʝʰʥʠʮʝʡ ʠʟ ʛʨʘʥʠʪʘ ʠʣʠ ʤʨʘʤʦʨʘ ʜʣʷ ʨʘʩʢʘʪʢʠ 

ʪʝʩʪʘ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʮʮ. ʊʘʢʦʡ ʩʪʦʣ ʤʦʞʝʪ ʠʤʝʪʴ ʚʠʪʨʠʥʫ ʜʣʷ ʧʨʦʜʘʞʠ 

ʧʠʮʮʳ. ʅʘ ʩʪʦʣʝʰʥʠʮʝ ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʧʦʣʢʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʚʳʝʤʢʠ ʜʣʷ 

ʛʘʩʪʨʦʝʤʢʦʩʪʝʡ ʩ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʜʣʷ ʧʠʮʮʳ.  

ʚ - ʉʪʦʣ ʜʣʷ ʩʙʦʨʘ ʠ ʧʨʦʜʘʞʠ ʩʵʥʜʚʠʯʝʡ, ʙʫʪʝʨʙʨʦʜʦʚ ʠ ʪ.ʧ. ʆʥ ʠʤʝʝʪ 

ʛʘʩʪʨʦʝʤʢʦʩʪʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʘʥʥʳʭ ʠʟʜʝʣʠʡ. 

ʛ ï ʉʪʦʣ-ʩʘʣʘʜʝʪʪʘ. ʅʘ ʩʪʦʣʝ-ʩʘʣʘʜʝʪʪʝ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʧʦʣʢʠ ʩ ʛʘʩʪʨʦʝʤʢʦʩʪʷʤʠ ʧʦʜ ʠʥʛʨʝʜʠʝʥʪʳ ʩʘʣʘʪʦʚ ʠ ʚʳʢʣʘʜʢʠ ʛʦʪʦʚʳʭ 

ʠʟʜʝʣʠʡ.  

ʜ - ʍʦʣʦʜʠʣʴʥʳʡ ʩʪʦʣ ʩ ʤʦʜʫʣʝʤ ʥʘʧʠʪʢʦʚ ʠ ʢʦʬʝ-ʩʪʘʥʮʠʝʡ. ɺʦʟʤʦʞʥʘʷ 

ʢʦʤʧʣʝʢʪʘʮʠʷ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʢʦʬʝʤʘʰʠʥʘ, ʘʧʧʘʨʘʪ ʢʦʬʝ ʥʘ ʧʝʩʢʝ, 

ʢʠʧʷʪʠʣʴʥʠʢ, ʜʠʩʧʝʥʩʝʨ ʜʣʷ ʩʪʘʢʘʥʦʚ, ʥʦʪ-ʙʦʢʩ, ʙʫʥʢʝʨ ʜʣʷ ʦʪʭʦʜʦʚ, ʢʘʩʩʦʚʳʡ 

ʷʱʠʢ. 

ʝ - ʍʦʣʦʜʠʣʴʥʘʷ ʩʪʘʥʮʠʷ ï ʩʪʦʣ ʜʣʷ ʩʙʦʨʢʠ ʠ ʧʨʦʜʘʞʠ ʩʫʰʠ, ʨʦʣʣʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʛʘʩʪʨʦʝʤʢʦʩʪʷʤʠ, ʧʦʣʢʘʤʠ, ʦʪʩʝʢʘʤʠ.  

ʞ - ʂʦʥʜʠʪʝʨʩʢʠʡ ʭʦʣʦʜʠʣʴʥʳʡ ʩʪʦʣ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʝʩʪʦʤ, 

ʢʨʝʤʦʤ, ʥʘʯʠʥʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʥʫʞʥʦ ʥʘʛʨʝʚʘʪʴ. 

ʟ - ɹʘʨʥʳʝ ʭʦʣʦʜʠʣʴʥʳʝ ʩʪʦʣʳ. ʆʥʠ ʦʩʥʘʱʘʶʪʩʷ ʜʠʩʧʝʥʩʝʨʦʤ ʜʣʷ ʨʦʟʣʠʚʘ 

ʥʘʧʠʪʢʦʚ, ʢʝʛʝʨʘʪʦʨʦʤ, ʤʠʥʠ-ʙʘʨʦʤ, ʭʦʣʦʜʠʣʴʥʳʤʠ ʦʪʩʝʢʘʤʠ ʜʣʷ 

ʠʥʛʨʝʜʠʝʥʪʦʚ, ʥʘʧʠʪʢʦʚ, ʘʣʢʦʛʦʣʷ, ʤʦʝʯʥʳʤʠ ʚʘʥʥʘʤʠ. 

ʠ - ʍʦʣʦʜʠʣʴʥʳʡ ʩʪʦʣ-ʚʠʪʨʠʥʘ ʜʣʷ ʧʨʦʤʦ-ʘʢʮʠʡ ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ, ʦʭʣʘʞʜʝʥʠʷ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʧʨʦʤʦʘʢʮʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʪʦʨʛʦʚʣʠ. 
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ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʭʦʣʦʜʠʣʴʥʳʭ ʩʪʦʣʦʚ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʭʝʤʘ ʢʦʥʩʪʨʫʢʮʠʠ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʩʪʦʣʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦ ʩʤʝʥʥʳʤʠ, 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʧʠʱʝʚʳʤʠ ʤʦʜʫʣʷʤʠ (ʨʠʩʫʥʦʢ 2 ʠ 3).  

 

 
 

1 ï ʩʪʦʣʝʰʥʠʮʘ; 2 ï ʤʦʜʫʣʴʥʳʝ ʩʝʢʮʠʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʨʘʟʣʠʯʥʳʭ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ ʤʦʜʫʣʝʡ 

ʈʠʩʫʥʦʢ 2 ï ʇʨʝʜʣʘʛʘʝʤʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʦʣʦʜʠʣʴʥʳʡ ʩʪʦʣ  

ʩ ʤʦʜʫʣʴʥʳʤʠ ʩʝʢʮʠʷʤʠ (ʚʠʜ ʩʚʝʨʭʫ). 
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ʘ ï ʤʦʜʫʣʴ - ʩʦʢʦʦʭʣʘʜʠʪʝʣʝʡ; ʙ ï ʤʦʜʫʣʴ - ʩʘʣʘʪ-ʙʘʨ; 1 ï ʭʦʣʦʜʠʣʴʥʳʡ ʘʛʨʝʛʘʪ; 

2 ï ʭʦʣʦʜʠʣʴʥʘʷ ʢʘʤʝʨʘ (ʦʪʩʝʢʠ); 3 ï ʩʪʦʣʝʰʥʠʮʘ; 4 ï ʩʪʦʡʢʘ ʩʘʣʘʪ-ʙʘʨʘ; 5 ï ʛʘʩʪʨʦʝʤʢʦʩʪʠ 

ʩ ʩʘʣʘʪʘʤʠ; 6 ï ʪʝʨʤʦʩʪʝʢʣʦ; 7 ï ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʧʨʦʭʦʜʘ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ; 

8 ï ʧʣʠʪʘ ʤʦʜʫʣʷ ʩ ʚʦʟʜʫʰʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ ʠ ʠʩʧʘʨʠʪʝʣʝʤ; 9 ï ʩʣʠʚ ʪʘʣʦʡ ʚʦʜʳ ʩʠʩʪʝʤʳ 

ʦʪʪʘʡʢʠ; 10 ï ʚʝʥʪʠʣʷʪʦʨ 

ʈʠʩʫʥʦʢ 3 ï ʇʨʠʤʝʨ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʩʪʦʣʘ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʤʦʜʫʣʷʤʠ (ʚʠʜʳ ʥʘ ʨʘʟʨʝʟʘʭ) 

 

ʉʪʦʣʝʰʥʠʮʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʪʦʣʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʠʟ ʨʘʟʣʠʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʩʝʨʚʠʨʦʚʢʠ, ʫʧʘʢʦʚʳʚʘʥʠʷ ʠ 

ʚʳʜʘʯʠ (ʧʨʦʜʘʞʠ) ʨʘʟʣʠʯʥʦʡ ʧʠʱʠ ʠ ʥʘʧʠʪʢʦʚ.  

ɺʜʦʣʴ ʜʘʥʥʦʡ ʩʪʦʣʝʰʥʠʮʳ, ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʨʝʙʠʪʝʣʷ ʨʘʟʤʝʱʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʦʜʠʥʘʢʦʚʳʭ (ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ) ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʩʪ-ʩʝʢʮʠʡ (ʥʘ ʨʠʩʫʥʢʝ 2 ï ʵʪʦ 

ʯʝʪʳʨʝ ʤʦʜʫʣʴʥʳʭ ʩʝʢʮʠʠ) ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʩʧʘʨʠʪʝʣʝʤ-ʧʣʠʪʦʡ ʠ 

ʚʝʥʪʠʣʷʪʦʨʦʤ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʪʦʣʘ. ʇʨʠ ʵʪʦʤ ʠʩʧʘʨʠʪʝʣʴ ʢʘʢ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʬʦʨʤʠʨʫʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ: 

ʩʪʘʪʠʯʝʩʢʫʶ, ʢʦʛʜʘ, ʥʘʧʨʠʤʝʨ, ʥʝ ʥʝʛʦ ʨʘʟʤʝʱʘʶʪ ʦʭʣʘʞʜʘʝʤʳʡ ʧʨʦʜʫʢʪ ʚ 

ʛʘʩʪʨʦʝʤʢʦʩʪʠ, ʠ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʚʝʥʪʠʣʷʪʦʨʦʤ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʦʣʦʜʥʦʛʦ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʩ ʮʝʣʴʶ ʦʭʣʘʞʜʝʥʠʷ ʤʦʜʫʣʷ [6]. 

ʇʨʠʯʝʤ ʚʝʥʪʠʣʷʪʦʨ ʫʩʪʨʦʝʥ ʧʦ ʧʨʠʥʮʠʧʫ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ ʩ ʚʳʩʦʢʠʤ 

ʜʘʚʣʝʥʠʝʤ ʧʨʦʢʘʯʢʠ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʤʦʜʫʣʴ [7]. ʀʩʧʘʨʠʪʝʣʴ ʠ 

ʚʝʥʪʠʣʷʪʦʨ ʣʶʙʦʡ ʩʝʢʮʠʠ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʩʝʢʮʠʡ. 

ʈʘʙʦʪʘʝʪ ʧʨʝʜʣʘʛʘʝʤʳʡ ʭʦʣʦʜʠʣʴʥʳʡ ʩʪʦʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʄʦʜʫʣʴ 

ʦʭʣʘʞʜʘʝʪʩʷ ʩʪʘʪʠʯʝʩʢʠ ʦʪ ʧʣʠʪʳ ʩ ʠʩʧʘʨʠʪʝʣʝʤ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʠ ï 

ʠʩʧʘʨʠʪʝʣʝʤ ʩ ʚʝʥʪʠʣʷʪʦʨʦʤ. ʇʨʠ ʨʘʙʦʪʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʭʦʣʦʜʥʳʡ 

ʚʦʟʜʫʭ, ʬʦʨʤʠʨʫʝʤʳʡ ʠ ʥʘʛʥʝʪʘʝʤʳʡ ʚʝʥʪʠʣʷʪʦʨʦʤ ʯʝʨʝʟ ʠʩʧʘʨʠʪʝʣʴ, ʧʨʦʭʦʜʠʪ 

ʚʚʝʨʭ ʤʝʞʜʫ ʩʪʝʢʣʘʤʠ ʤʦʜʫʣʷ, ʚʳʭʦʜʠʪ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʦʪʚʝʨʩʪʠʷ ʚʥʫʪʨʠ 

ʤʦʜʫʣʷ, ʦʭʣʘʞʜʘʝʪ ʧʨʦʜʫʢʪʳ ʚ ʤʦʜʫʣʝ ʠ ʫʞʝ ʪʝʧʣʳʤ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ ʧʣʠʪʝ 
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ʩʝʢʮʠʠ ʟʘʩʘʩʳʚʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚʝʥʪʠʣʷʪʦʨʦʤ ʠ ʮʠʢʣ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ 

ʧʦʚʪʦʨʷʝʪʩʷ. 

ʅʘ ʜʘʥʥʳʝ ʩʝʢʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʦʜʫʣʠ. 

ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʤʦʜʫʣʝʡ ʩʣʝʜʫʶʱʠʝ: 

1 - ʄʦʜʫʣʴ ʩʦʢʦʦʭʣʘʜʠʪʝʣʝʡ. 

2 ï ʄʦʜʫʣʴ ʩʘʣʘʪ-ʙʘʨʘ. 

3 - ʄʦʜʫʣʴ ʟʘʢʫʩʦʢ (ʩʵʥʜʚʠʯʠ, ʙʫʨʛʝʨʳ ʠ ʧʨ.). 

4 - ʄʦʜʫʣʴ ʛʦʨʷʯʠʭ ʥʘʧʠʪʢʦʚ (ʯʘʡ, ʢʦʬʝ ʠ ʧʨ.). 

5 - ʄʦʜʫʣʴ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. 

6 - ʄʦʜʫʣʴ ʧʠʮʮʳ. 

7 - ʄʦʜʫʣʴ ʩʫʰʠ, ʨʦʣʣʦʚ ʠ ʧʨ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʯʠʭ ʤʦʜʫʣʝʡ ʚ ʝʜʠʥʳʡ ʘʛʨʝʛʘʪ ʥʘ ʙʘʟʝ 

ʦʜʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʩʪʦʣʘ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ:  

ῐ ʉʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʪʦʣʘ. 

ῐ ɼʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʙʦʨʘ ʪʨʝʙʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʚʠʜʝ ʤʦʜʫʣʝʡ ʥʘ 
ʦʜʥʦʤ ʩʪʦʣʝ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ῐ ʕʢʦʥʦʤʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ῐ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʣʶʜ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

(ʥʘʧʨʠʤʝʨ: ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʪʝʩʪʘ, ʟʘʧʦʣʥʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʥʘʯʠʥʢʦʡ, ʭʨʘʥʝʥʠʝ, 

ʧʨʦʜʘʞʘ) ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʫʜʦʙʥʳʤ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʥʘ ʦʜʥʦʤ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ, ʘ ʪʘʢ ʞʝ ʙʦʣʝʝ ʙʳʩʪʨʳʤ.  

ῐ ʂʦʤʧʦʥʝʥʪʳ ʙʣʶʜ ʭʨʘʥʷʪʩʷ ʩʦ ʩʚʦʝʡ, ʥʝʟʘʚʠʩʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʚ 
ʨʘʟʣʠʯʥʳʭ ʦʪʩʝʢʘʭ ʠ ʤʦʜʫʣʷʭ ʩʪʦʣʘ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʚʢʫʩ ʙʣʶʜ.  

ῐ ʇʨʠ ʢʫʣʠʥʘʨʥʦʤ ʧʨʦʮʝʩʩʝ, ʚʩʣʝʜʩʪʚʠʝ ʭʨʘʥʝʥʠʷ ʯʘʩʪʠ ʩʳʨʴʷ ʠ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʚ ʤʦʜʫʣʷʭ ʠ ʦʪʩʝʢʘʭ ʜʘʥʥʦʛʦ ʩʪʦʣʘ, ʭʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ ʩʳʨʴʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʙʦʪʘʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʩ ʧʦʥʠʞʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʧʦʪʨʝʙʣʷʶʪ 

ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, ʣʫʯʰʝ ʨʘʩʧʨʝʜʝʣʷʶʪ ʚʥʫʪʨʠ ʩʝʙʷ ʭʦʣʦʜʥʳʡ ʚʦʟʜʫʭ ʜʣʷ 

ʧʨʦʜʫʢʪʦʚ.  

ῐ ʋʧʨʦʱʘʝʪʩʷ ʫʙʦʨʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʭʦʣʦʜʠʣʴʥʳʡ ʩʪʦʣ ʫʥʠʚʝʨʩʘʣʝʥ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʜʝʤʦʥʩʪʨʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʨʦʜʘʞʠ 

ʨʘʟʣʠʯʥʳʭ ʭʦʣʦʜʥʳʭ ʙʣʶʜ, ʥʘʧʠʪʢʦʚ, ʩʘʣʘʪʦʚ, ʟʘʢʫʩʦʢ ʠ ʠʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʦʜʥʦʤ ʤʝʩʪʝ, ʪʨʝʙʫʶʱʠʭ ʦʙʨʘʙʦʪʢʠ ʭʦʣʦʜʦʤ ʠ ʭʨʘʥʝʥʠʷ ʚ ʦʭʣʘʞʜʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʥʦʚʠʟʥʝ ʦʨʠʛʠʥʘʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʩʪʦʣʘ ʩ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʧʠʱʝʚʳʤʠ ʤʦʜʫʣʷʤʠ ʠ ʩʤʝʰʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʜʫʢʪʦʚ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʦʣʦʜʠʣʴʥʳʡ ʩʪʦʣ ʭʦʨʦʰʦ ʧʦʜʦʡʜʝʪ ʜʣʷ 

ʥʝʙʦʣʴʰʠʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʪʦʨʛʦʚʣʠ ʩ 

ʰʠʨʦʢʠʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ, ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʫʭʦʥʴ ʠʥʜʫʩʪʨʠʠ ʧʠʪʘʥʠʷ, 

ʮʝʭʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʶ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, 

ʧʠʮʮʝʨʠʡ, ʢʦʥʜʠʪʝʨʩʢʠʭ [1].  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʩʪʦʣʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʤʥʦʛʦʪʠʧʥʦʝ ʠ ʥʝʦʙʭʦʜʠʤʦʝ 
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ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʙʳʣʴ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʋɼʂ 635.9 

ʂʫʨʘʧʠʥʘ ʅ.ɺ., ʢ.ʩ.-ʭ.ʥ., 

ʄʝʜʚʝʜʠʮʢʦʚʘ ʆ.ʅ., ʘʩʧʠʨʘʥʪ, 

ɹʘʭʪʝʝʚ ɽ.ɽ., ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ ɺʦʣʛʦʛʨʘʜʩʢʠʡ ɻɸʋ, ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

 

ʆʎɽʅʂɸ ɼɽʂʆʈɸʊʀɺʅʓʍ ʂɸʏɽʉʊɺ ʂʆʄʇʆɿʀʎʀʁ  

ʉ ʄʅʆɻʆʃɽʊʅʀʂɸʄʀ ɺ ʋʉʃʆɺʀʗʍ ɻ. ɺʆʃɻʆɻʈɸɼɸ 

 

ʉʦʟʜʘʥʠʝ ʧʘʨʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʩ ʚʳʩʦʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʦʩʪʘʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʫʩʣʦʚʠʡ ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ. 

ʂʣʠʤʘʪ ʚ ʨʝʛʠʦʥʝ ʟʘʩʫʰʣʠʚʳʡ ʩ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʞʘʨʳ, ʘʪʤʦʩʬʝʨʥʦʡ ʠ 

ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʦʡ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦʛʦʜʘ ʥʝʫʩʪʦʡʯʠʚʘʷ, ʩ ʨʝʟʢʠʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ ʢʘʢ ʚ ʩʪʦʨʦʥʫ ʠʭ ʧʦʚʳʰʝʥʠʷ, ʪʘʢ ʠ ʧʦʥʠʞʝʥʠʷ. ɺ 

ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʦʜʙʠʨʘʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʡ, 

ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʤʧʦʟʠʮʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʝ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʧʨʠ ʦʙʳʯʥʦʤ ʫʨʦʚʥʝ ʫʭʦʜʥʳʭ ʨʘʙʦʪ.  

ʅʘʤʠ ʥʘ ʫʯʘʩʪʢʝ ʦʧʳʪʥʦʛʦ ʩʘʜʘ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ɻɸʋ, ʟʘʣʦʞʝʥʥʦʤ ʚ 2017 

ʛʦʜʫ, ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʦʮʝʥʢʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʧʘʨʢʦʚʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʦʪʙʦʨʘ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʭ ʢ ʰʠʨʦʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʟʝʣʝʥʝʥʠʷ. 

ʇʣʦʱʘʜʴ ʦʧʳʪʥʳʭ ʜʝʣʷʥʦʢ ʩʦʩʪʘʚʣʷʣʘ 25 ʤ
2
. 

ɿʦʥʘʣʴʥʳʤʠ ʧʦʯʚʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʛ. ɺʦʣʛʦʛʨʘʜʘ ʷʚʣʷʶʪʩʷ ʩʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʝ ʩ ʥʠʟʢʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ. ʇʦʯʚʳ ʫʯʘʩʪʢʘ ï ʫʨʙʦʟʝʤʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʜʦʚʦʡ ʟʝʤʣʠ ʠ ʢʦʤʧʣʝʢʩʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʨʅ = 7,8. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ 165. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 3200 Üʉ. ʉʘʤʳʡ ʭʦʣʦʜʥʳʡ ʤʝʩʷʮ ʚ ʛʦʜʫ ï ʷʥʚʘʨʴ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʷʥʚʘʨʝ ʩʦʩʪʘʚʣʷʝʪ -10 Üʉ. ʄʠʥʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ -40 Üʉ. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʝʫʩʪʦʡʯʠʚʳʡ, ʚʝʣʠʢʘ 

ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʙʝʩʩʥʝʞʥʳʭ ʟʠʤ. ʉʘʤʳʡ ʪʝʧʣʳʡ ʤʝʩʷʮ ï ʠʶʣʴ ʩʦ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 23 Üʉ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʤʘʢʩʠʤʫʤ 

ʩʦʩʪʘʚʣʷʝʪ 44 Üʉ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 350 ʤʤ. ɼʣʷ ʛ. ɺʦʣʛʦʛʨʘʜʘ 

ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʠ ʪʝʧʣʘʷ ʦʩʝʥʴ, ʧʦʵʪʦʤʫ ʧʨʠ ʧʦʜʙʦʨʝ ʚʳʩʦʢʦ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʦʩʝʥʥʶʶ ʦʢʨʘʩʢʫ ʣʠʩʪʚʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʠʩʪʦʧʘʜʘ [1]. 

ʆʙʱʝʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʩʷ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʠ 

ʩʠʥʪʝʟʘ. ʆʮʝʥʢʫ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʆ.ʉ. ɿʘʣʳʚʩʢʦʡ 

ʠ ʅ.ɸ. ɹʘʙʠʯ [2] ʧʦ ʩʝʟʦʥʘʤ, ʧʦʜʩʯʠʪʳʚʘʷ ʠʪʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʘʣʠ ʥʘ ʚʳʭʦʜʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ. ʆʮʝʥʢʫ 

ʧʨʦʚʦʜʠʣʠ ʚ ʙʘʣʣʘʭ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʘʪʝʣʝʡ: ʢʨʘʩʦʪʘ ʢʨʦʥʳ ʠ ʩʪʚʦʣʘ; 

ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʚʝʪʝʥʠʷ 

(ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʦʙʠʣʴʥʦʩʪʴ, ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ ʠ ʨʘʟʤʝʨʳ ʮʚʝʪʦʚ); ʢʨʘʩʦʪʘ 

ʣʠʩʪʚʳ ʧʦ ʧʝʨʠʦʜʘʤ ʛʦʜʘ. ʂʘʞʜʦʝ ʨʘʩʪʝʥʠʝ ʚ ʢʦʤʧʦʟʠʮʠʠ ʦʮʝʥʠʚʘʣʠ ʦʪʜʝʣʴʥʦ, 

ʟʘʪʝʤ ʚʳʯʠʩʣʷʣʠ ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʦ ʛʨʫʧʧʝ. 
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ʉʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʡ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ (ʦʙʲʝʢʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1.   

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʠʟʫʯʘʝʤʳʭ ʢʦʤʧʦʟʠʮʠʡ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʨʘʩʪʝʥʠʡ 
ʂʦʤʧʦʟʠʮʠʷ 1 ʂʦʤʧʦʟʠʮʠʷ 2 ʂʦʤʧʦʟʠʮʠʷ 3 

ɼʝʨʝʥ ʙʝʣʳʡ (Cornus alba L.) 

3 ʨʘʩʪʝʥʠʷ 

ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ (Platycladus 

orientalis L.) 

3 ʨʘʩʪʝʥʠʷ 

ʄʦʞʞʝʚʝʣʴʥʠʢ ʚʠʨʛʠʥʩʢʠʡ 

(Juniperus virginiana L.) 

3 ʨʘʩʪʝʥʠʷ 

ʄʦʞʞʝʚʝʣʴʥʠʢ ʩʢʘʣʴʥʳʡ 

(Juniperus virginiana çBlue 

Arrowè)  

3 ʨʘʩʪʝʥʠʷ 

ʄʦʞʞʝʚʝʣʴʥʠʢ ʢʘʟʘʮʢʠʡ 

(Juniperus sabina L.) 

5 ʨʘʩʪʝʥʠʡ 

ɹʘʨʙʘʨʠʩ ʊʫʥʙʝʨʛʘ (Berberis 

thunbergii DC) 

8 ʨʘʩʪʝʥʠʡ 

ʇʫʟʳʨʝʧʣʦʜʥʠʢ 

ʢʘʣʠʥʦʣʠʩʪʥʳʡ ʇʫʨʧʫʨʝʘ 

(Physocarpus opulifolius L.) 

3 ʨʘʩʪʝʥʠʷ 

ʉʢʫʤʧʠʷ ʢʦʞʝʚʝʥʥʘʷ (Cotinus 

coggygria Scop.) 

4 ʨʘʩʪʝʥʠʷ 

ʈʦʟʘ ʧʘʨʢʦʚʘʷ ʂʦʥʮʝʨʪʦ  

9 ʨʘʩʪʝʥʠʡ 

ʈʦʟʘ ʧʘʨʢʦʚʘʷ ʈʫʙʘʥ ʈʫʞ 

5 ʨʘʩʪʝʥʠʡ 

  

 

ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʢʦʤʧʦʟʠʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʧʦʨʦʜʥʳʤʠ 

ʢʫʩʪʘʨʥʠʢʘʤʠ. ɺ ʢʦʤʧʦʟʠʮʠʠ 1 ʠʟʫʯʘʣʠ 14 ʨʘʩʪʝʥʠʡ, 2 ï 12 ʠ 3 ï 20 ʨʘʩʪʝʥʠʡ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ, ʠʟʫʯʘʝʤʳʭ ʨʘʟʥʦʚʠʜʦʚʳʭ 

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʛ. ɺʦʣʛʦʛʨʘʜʘ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʛʨʫʧʧ   
ʇʦʢʘʟʘʪʝʣʴ ʅʦʤʝʨ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ / ʦʮʝʥʢʘ, ʙʘʣʣ 

ʂʦʤʧʦʟʠʮʠʷ 1 ʂʦʤʧʦʟʠʮʠʷ 2 ʂʦʤʧʦʟʠʮʠʷ 3 

ʂʨʘʩʦʪʘ ʢʨʦʥʳ ʠ 

ʩʪʚʦʣʘ 

3,6 3,7 3,2 

ʉʘʥʠʪʘʨʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʛʨʫʧʧʳ 

3,6 4,0 3,5 

ʀʥʪʝʛʨʘʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʮʚʝʪʝʥʠʷ 

2,0 0,4 3,1 

ʂʨʘʩʦʪʘ ʣʠʩʪʚʳ/ʭʚʦʠ 2,9 3,7 2,7 

ʀʪʦʛʦ: 12,1 11,8 12,5 

 

ʉʦʛʣʘʩʥʦ ʰʢʘʣʝ ʦʮʝʥʢʠ [2], ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ ʤʝʥʝʝ 6 ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʯʝʥʴ 

ʥʠʟʢʫʶ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ, ʦʪ 6 ʜʦ 16,9 ï ʥʠʟʢʫʶ, 17-23 ï ʩʨʝʜʥʶʶ, 

ʩʚʳʰʝ 23 ʙʘʣʣʦʚ ï ʚʳʩʦʢʫʶ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʚʩʝ 

ʠʟʫʯʘʝʤʳʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʛʨʫʧʧʳ ʠʤʝʣʠ ʥʠʟʢʫʶ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʪʝʭ 

ʠʣʠ ʠʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʙʳʣʘ ʛʨʫʧʧʘ, ʚ ʢʦʪʦʨʦʡ ʩʘʤʘʷ 

ʙʦʣʴʰʘʷ ʜʦʣʷ ʧʘʨʢʦʚʳʭ ʨʦʟ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʨʦʟ ʚʳʟʳʚʘʝʪ 

ʩʥʠʞʝʥʠʝ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʢʨʘʩʦʪʳ ʣʠʩʪʴʝʚ. ʉʦʜʝʨʞʘʥʠʝ ʪʘʢʠʭ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʛʨʫʧʧ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʦʟʠʮʠʠ ʚ ʮʝʣʦʤ.  

ʂʦʤʧʦʟʠʮʠʷ 2 ʙʳʣʘ ʚ ʥʘʠʣʫʯʰʝʤ ʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʚʩʝ ʨʘʩʪʝʥʠʷ 

ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʥʘʠʚʳʩʰʝʤʫ ʙʘʣʣʫ 4,0), ʚ ʥʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʭʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ, 
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ʦʜʥʘʢʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʮʚʝʪʝʥʠʷ ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʜʨʫʛʠʤ ʠʟʫʯʘʝʤʳʤ 

ʛʨʫʧʧʘʤ ʢʫʩʪʘʨʥʠʢʦʚ.  

ʊʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ, 

ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʢʣʶʯʝʥʠʷʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʘʚʪʦʨʦʚ ʠʟ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ. ʊʘʢ, ʧʦʢʘʟʘʪʝʣʠ ʢʨʘʩʦʪʳ ʢʨʦʥʳ, ʩʪʚʦʣʘ ʠ ʣʠʩʪʴʝʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝ 

ʪʦʣʴʢʦ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʛʨʫʧʧʳ, ʥʦ ʠ ʘʜʘʧʪʘʮʠʶ ʨʘʩʪʝʥʠʡ 

ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʎʚʝʪʦʚʳʝ ʨʝʰʝʥʠʷ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʚʳʙʦʨʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʧʦʟʠʮʠʡ, ʧʦʵʪʦʤʫ ʢʨʘʩʠʚʦʮʚʝʪʫʱʠʝ ʢʫʩʪʘʨʥʠʢʠ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʧʦʨʮʠʶ ʚ ʨʘʟʥʦʚʠʜʦʚʳʭ ʢʦʤʧʦʟʠʮʠʷʭ. 

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʦʨʠʪʝʪ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʦʢʨʘʩʢʠ ʮʚʝʪʦʚ ʠ 

ʣʠʩʪʴʝʚ ʚ ʨʘʟʥʦʧʦʨʦʜʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ [2, 4]. 

ʆʩʦʙʘʷ ʨʦʣʴ ʢʨʘʩʠʚʦʮʚʝʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʠ ʮʚʝʪʥʠʢʦʚ ʚ ʛʦʨʦʜʩʢʦʤ 

ʣʘʥʜʰʘʬʪʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [4]. ʂʨʦʤʝ ʪʦʛʦ, ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʘʞʥʦʩʪʴ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʨʠ ʩʥʠʞʝʥʠʠ 

ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʪʨʘʜʘʝʪ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʘʷ ʬʫʥʢʮʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʢʘʢ ʩʝʷʥʮʝʚ, ʪʘʢ ʠ ʙʦʣʝʝ ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ ʣʠʩʪʚʝʥʥʳʭ ʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʪʦʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʪʘʢʠʝ ʢʘʢ: ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, 

ʧʘʨʘʘʤʠʥʦʙʝʥʟʦʡʥʫʶ ʢʠʩʣʦʪʫ, ʤʠʚʘʣ, ʵʤʠʩʪʠʤ, ʬʫʤʘʨ, ʬʫʤʘʨʘʥ, ʬʫʟʠʢʦʢʮʠʥ, 

ʘʤʙʠʦʣ, ʪʝʨʨʘʢʦʪʪʝʤ, ʤʝʪʘʙʘʢʪʝʨʠʥ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʇʨʠ ʵʪʦʤ ʧʦʤʠʤʦ 

ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʚʳʰʘʶʪʩʷ ʘʜʘʧʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʫʥʛʠʮʠʜʥʘʷ ʠ 

ʠʥʩʝʢʪʠʮʠʜʥʘʷ ʟʘʱʠʪʘ [3, 6]. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʫʩʣʦʚʠʡ ʛ. ɺʦʣʛʦʛʨʘʜʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʜʦʣʞʘʪʴ ʠʟʫʯʝʥʠʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʠ ʘʜʘʧʪʘʮʠʠ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʷʚʣʷʶʪʩʷ 

ʢʨʘʩʠʚʦʮʚʝʪʫʱʠʝ ʨʘʩʪʝʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʜʝʢʦʨʘʪʠʚʥʦ-ʮʚʝʪʫʱʠʭ ʢʦʤʧʦʟʠʮʠʡ ʠʟ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʦʜʥʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʜʦʣʞʥʘ ʧʨʦʜʦʣʞʘʪʴʩʷ ʠ ʧʦʣʫʯʠʪʴ ʨʘʟʚʠʪʠʝ 

ʚ ʚʠʜʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʤʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʚ ʛʦʨʦʜʩʢʦʤ ʦʟʝʣʝʥʝʥʠʠ.   
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ʕʅʊʆʄʆʌɸɻʀ ɺʈɽɼʀʊɽʃɽʁ ʇʃʆɼʆɺʓʍ ʂʋʃʔʊʋʈ 

 

ɿʘʱʠʪʘ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʦʚ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʚ ʧʨʦʰʣʦʤ 

ʙʘʟʠʨʦʚʘʣʘʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʝʩʪʠʮʠʜʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʥʦʩʠʣʠ 12-15 ʨʘʟ, ʯʪʦ ʛʫʙʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ 

ʧʦʣʝʟʥʦʡ ʵʥʪʦʤʦʬʘʫʥʝ ʠ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʷʣʦ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [1,2,3]. 

ʉ 2020 ʛ. ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ, ʚʢʣʶʯʘʶʱʝʡ ʚʩʝʛʦ 4-5 ʦʙʨʘʙʦʪʦʢ (ʧʦ ʨʘʟʥʳʤ ʩʭʝʤʘʤ), ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʫʯʘʣʠʩʴ ʥʘʩʝʢʦʤʳʝ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʝ ʠ ʭʠʱʥʠʯʘʶʱʠʝ ʥʘ 

ʚʨʝʜʠʪʝʣʷʭ ʩʘʜʘ ʠ ʠʛʨʘʶʱʠʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ.  

ʊʘʢ, ʥʘ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʝ ʚʳʷʚʣʝʥʳ ʧʘʨʘʟʠʪʳ ʠʟ ʦʪʨʷʜʘ Hymenopteʛʘ 

(ʧʝʨʝʧʦʥʯʘʪʦʢʨʳʣʳʝ) ï Trichogramma cacoeciae, ʊ. embryophagum (ʩʝʤ. 

Trichogrammatidae), Microdus rufipes, Ascogaster quadrldentatus (ʩʝʤ. Braconidae), 

Pirrtpla furionella, Trichomma enecafor, PrisfOmerus vuinerator, Epiurus calotata 

(ʩʝʤ. Ichneumonidae), Monodentomerus aerens, Habrocytus semotus (ʩʝʤ. 

Chalcidoidea); ʠʟ ʦʪʨʷʜʘ Oiptera (ʜʚʫʢʨʳʣʳʝ) ï Eiodia fragica (ʩʝʤ. Tachinidaa). 

ʀʟ 5 ʵʪʠʭ ʧʘʨʘʟʠʪʦʚ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʠ ʦʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ:  

Microdus rufipes (ʩʝʤ. Braconidae) ï ʚʥʫʪʨʝʥʥʠʡ ʧʘʨʘʟʠʪ, ʟʘʨʘʞʘʝʪ ʛʫʩʝʥʠʮ 

1-ʛʦ ʠ 2-ʛʦ ʚʦʟʨʘʩʪʦʚ. ʇʘʨʘʟʠʪʠʨʦʚʘʥʥʳʝ ʛʫʩʝʥʠʮʳ ʧʨʦʜʦʣʞʘʶʪ ʧʠʪʘʪʴʩʷ ʠ 

ʟʘʢʘʥʯʠʚʘʶʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ 6 ʥʦʨʤʘʣʴʥʳʝ ʩʨʦʢʠ, ʥʦ ʙʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ ʟʜʦʨʦʚʳʭ. ʇʦʩʣʝ ʢʦʢʦʥʠʨʦʚʘʥʠʷ ʭʦʟʷʠʥʘ ʣʠʯʠʥʢʠ ʧʘʨʘʟʠʪʘ ʚʳʭʦʜʷʪ ʠʟ 

ʥʝʛʦ ʠ ʧʣʝʪʫʪ ʧʦʯʪʠ ʧʨʦʟʨʘʯʥʳʝ ʩʝʨʝʙʨʠʩʪʳʝ ʢʦʢʦʥʳ. ʃʸʪ ʧʘʨʘʟʠʪʘ ʠ 

ʧʣʦʜʦʞʦʨʢʠ ʩʠʥʭʨʦʥʥʳʡ. ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʙʨʘʢʦʥʠʜ ʟʘʨʘʞʘʝʪ ʛʫʩʝʥʠʮ 

I, II ʠ IIIʧʦʢʦʣʝʥʠʡ ʚʨʝʜʠʪʝʣʷ ʜʦ 1.8; 3.7 ʠ 8.5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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Ascogaster quadridentatus (ʩʝʤ. Braconidae) ï ʟʘʨʘʞʘʝʪ ʷʡʮʘ, ʘ ʟʘʪʝʤ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʛʫʩʝʥʠʮʝ ʚʨʝʜʠʪʝʣʷ, ʪʘʢ ʢʘʢ ʣʠʯʠʥʢʘ ʧʘʨʘʟʠʪʘ ʦʪʨʦʞʜʘʝʪʩʷ ʧʦʩʣʝ 

ʚʳʭʦʜʘ ʛʫʩʝʥʠʮʳ ʧʣʦʜʦʞʦʨʢʠ ʠʟ ʷʡʮʘ. ʇʘʨʘʟʠʪʠʨʦʚʘʥʠʝ ʛʫʩʝʥʠʮʳ ʧʠʪʘʶʪʩʷ ʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʥʦʨʤʘʣʴʥʦʝ ʩʨʦʢ, ʥʦ ʙʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ ʠ ʤʝʥʴʰʝ 

ʟʜʦʨʦʚʳʭ. ɼʦ ʥʘʯʘʣʘ ʢʦʢʦʥʠʨʦʚʘʥʠʷ ʛʫʩʝʥʠʮʳ ʚʨʝʜʠʪʝʣʷ ʣʠʯʠʥʢʘ ʘʩʢʦʛʘʩʪʝʨʘ, 

ʫʩʠʣʝʥʥʦ ʧʠʪʘʷʩʴ, ʫʥʠʯʪʦʞʘʝʪ ʭʦʟʷʠʥʘ, ʘ ʟʘʪʝʤ ʧʣʝʪʝʪ ʩʚʦʡ ʢʦʢʦʥ ʠ 

ʦʢʫʢʣʠʚʘʝʪʩʷ. ʈʘʟʚʠʪʠʝ ʚʨʝʜʠʪʝʣʷ ʠ ʧʘʨʘʟʠʪʘ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʭʨʦʥʥʦ, ʧʨʠ ʵʪʦʤ 

ʟʘʨʘʞʝʥʠʝ ʛʫʩʝʥʠʮ I, II ʠ III ʧʦʢʦʣʝʥʠʡ ʧʣʦʜʦʞʦʨʢʠ ʩʦʩʪʘʚʣʷʝʪ 1,2; 2,8 ʠ 5,6% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

Pimpla turionella (ʩʝʤ. Ichneumonidae) ʦʪʢʣʘʜʳʚʘʝʪ ʩʚʦʠ ʷʡʮʘ ʚ ʢʫʢʦʣʢʠ 

ʚʨʝʜʠʪʝʣʷ. ʆʪʨʦʜʠʚʰʠʝʩʷ ʣʠʯʠʥʢʠ ʧʠʤʧʣʳ? ʫʩʠʣʝʥʥʦ ʧʠʪʘʷʩʴ ʩʦʜʝʨʞʠʤʳʤ 

ʢʫʢʦʣʦʢ, ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʪʩʷ, ʟʘʪʝʤ ʟʜʝʩʴ ʞʝ ʦʢʫʢʣʠʚʘʶʪʩʷ (ʙʝʟ ʢʦʢʦʥʘ). 

ɺʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʧʘʨʘʟʠʪʘ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʢʫʢʦʣʢʠ ʭʦʟʷʠʥʘ. 

ʃʸʪ ʧʘʨʘʟʠʪʘ ʠ ʧʣʦʜʦʞʦʨʢʠ ʩʠʥʭʨʦʥʥʳʡ. ʇʨʠʯʸʤ ʟʘʨʘʞʝʥʠʝ ʢʫʢʦʣʦʢ I, II ʠ III 

ʧʦʢʦʣʝʥʠʡ ʚʨʝʜʠʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 0,6; 1,4 ʠ 2,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

Trichogramma cacoeciea (ʩʝʤ. Trichogrammatidae) ï ʞʸʣʪʘʷ ʧʣʦʜʦʞʦʨʥʘʷ 

ʪʨʠʭʦʛʨʘʤʤʘ, ʧʘʨʘʟʠʪ ʷʠʮ. ʈʘʟʚʠʚʘʷʩʴ ʩʠʥʭʨʦʥʥʦ ʩ ʚʨʝʜʠʪʝʣʝʤ, ʪʨʠʭʦʛʨʘʤʤʘ 

ʩʥʠʞʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ 1,6; 3,2 ʠ 6,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʫʩʝʥʠʮ I, II ʠ III 

ʧʦʢʦʣʝʥʠʡ. 

ʅʘ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʝ ʢʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʟʠʪʦʚ ʥʘʤʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠ ʭʠʱʥʠʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʫʭʦʚʝʨʪʢʘ Forficura auricularia (ʦʪʨʷʜ Dermaptera, ʩʝʤ Forticulidae). ʍʠʱʥʠʢ 

ʘʛʨʝʩʩʠʚʥʦ ʥʘʧʘʜʝʪ ʥʘ ʛʫʩʝʥʠʮ ʠ ʢʫʢʦʣʦʢ ʚʨʝʜʠʪʝʣʷ. ʋʭʦʚʝʨʪʢʘ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʩʪʚʦʣʘʭ ʧʣʦʜʦʥʦʩʷʱʠʭ ʜʝʨʝʚʴʝʚ ʧʦʜ ʦʩʪʳʚʰʝʡ ʢʦʨʦʡ, ʚ 

ʧʦʜʩʪʠʣʢʝ, ʚ ʣʦʚʯʠʭ ʧʦʷʩʘʭ, ʛʜʝ ʦʥʘ ʫʥʠʯʪʦʞʘʝʪ ʟʘʧʦʣʟʰʠʭ ʪʫʜʘ ʛʫʩʝʥʠʮ 

ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʠ ʠ ʜʨʫʛʠʭ ʥʘʩʝʢʦʤʳʭ. ʆʜʥʘ ʦʩʦʙʴ ʭʠʱʥʠʢʘ ʚ ʩʫʪʢʠ 

ʫʥʠʯʪʦʞʘʝʪ ʜʦ 15 ʛʫʩʝʥʠʮ.  

Orius niger (ʦʪʨʷʜ Hemiptera, ʩʘʤ. Anfhocoridae). ʃʠʯʠʥʢʠ ʠ ʚʟʨʦʩʣʳʝ 

ʦʩʦʙʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʭʠʱʥʠʢʘʤʠ ʷʠʮ ʠ ʛʫʩʝʥʠʮ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʠ. 

ɺʟʨʦʩʣʳʡ ʢʣʦʧ ʟʘ ʩʫʪʢʠ ʠʩʪʨʝʙʣʷʝʪ ʜʦ 30-40 ʷʠʮ ʚʨʝʜʠʪʝʣʷ. ɺ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ 

ʧʦʷʚʣʝʥʠʷ ʛʫʩʝʥʠʮ I, II ʠ III ʧʦʢʦʣʝʥʠʡ ʧʣʦʜʦʞʦʨʢʠ ʭʠʱʥʠʢ ʫʥʠʯʪʦʞʘʝʪ ʠʭ ʜʦ 

2,6; 4,9 ʠ 8,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

Chrysopa ʩʘʛʧʝʘ (ʩʝʤ. Chrysopidae) ï ʟʠʤʫʝʪ ʚ ʬʘʟʝ ʠʤʘʛʦ ʚ ʣʠʩʪʦʚʦʡ 

ʧʦʜʩʪʠʣʢʝ, ʧʦʜ ʢʦʨʦʡ ʜʝʨʝʚʴʝʚ, ʚ ʧʦʤʝʱʝʥʠʷʭ. ɺ ʩʘʜʘʭ ʧʦʷʚʣʷʝʪʩʷ ʚ ʤʘʨʪʝ ʧʨʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 12 Áʉ. ʃʠʯʠʥʢʠ ʭʠʱʥʠʢʘ ʩʥʘʯʘʣʘ ʧʠʪʘʶʪʩʷ ʪʣʷʤʠ, 

ʟʘʪʝʤ ʚ; ʘʧʨʝʣʝ-ïʪʘʢʞʝ ʠ ʷʡʮʘʤʠ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʠ, ʫʥʠʯʪʦʞʘʷ ʠʭ ʜʦ 3,5-

4%. 

Coccinella sepfempuncfaia (ʩʝʤ. Cocclnellidae) ï ʟʠʤʫʝʪ ʚ ʬʘʟʝ ʠʤʘʛʦ ʚ 

ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʧʦʜ ʦʧʘʚʰʠʤʠ ʣʠʩʪʴʷʤʠ ʠʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ 

ʧʦʯʚʳ. ɺʟʨʦʩʣʳʝ ʦʩʦʙʠ ʠ ʣʠʯʠʥʢʠ ʩʝʤʠʪʦʯʝʯʥʦʡ ʙʦʞʴʝʡ ʢʦʨʦʚʢʠ ʧʠʪʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʷʡʮʘʤʠ ʠ ʛʫʩʝʥʠʮʘʤʠ 1-ʛʦ ʚʦʟʨʘʩʪʘ 

ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʠ. ʃʠʯʠʥʢʠ ʭʠʱʥʠʢʘ ʦʯʝʥʴ ʧʨʦʞʦʨʣʠʚʳ: ʢʘʞʜʘʷ ʟʘ ʦʜʠʥ 

ɼʝʥʴ ʩʲʝʜʘʝʪ ʜʦ 20-30 ʧʨʝʜʣʦʞʝʥʥʳʭ ʝʡ ʤʝʣʢʠʭ ʛʫʩʝʥʠʮ. 
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ɻʫʩʝʥʠʮʳ ʷʙʣʦʥʥʦʡ ʧʣʦʜʦʞʦʨʢʠ ʪʘʢʞʝ ʛʠʙʥʫʪ ʠ ʦʪ ʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʙʘ 

Beauveria bassiana. ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʤʝʨʪʥʦʩʪʴ ʛʫʩʝʥʠʮ I, II ʠ III 

ʧʦʢʦʣʝʥʠʡ ʚʨʝʜʠʪʝʣʷ ʦʪ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʠʣʘ 

2,1; 4,2 ʠ 9,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʘʨʘʟʠʪʘʤʠ ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʱʠʪʦʚʢʠ ʚ ʥʘʰʠʭ ʩʘʜʘʭ ʦʢʘʟʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ. 

Prospaltella perniciosl (ʩʝʤ. Aphelinidae) ï ʦʪʢʣʘʜʳʚʘʝʪ ʷʡʮʘ ʚʥʫʪʨʴ ʪʝʣʘ 

ʭʦʟʷʠʥʘ. ʊʘʤ ʞʝ ʦʪʨʦʞʜʘʝʪʩʷ ʣʠʯʠʥʢʘ ʠ ʧʠʪʘʝʪʩʷ ʝʛʦ ʚʥʫʪʨʝʥʥʠʤʠ ʦʨʛʘʥʘʤʠ. 

ɺʟʨʦʩʣʳʡ ʵʥʪʦʤʦʬʘʛ ʚʳʣʝʪʘʝʪ ʥʘʨʫʞʫ ʯʝʨʝʟ ʦʚʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʥʘ ʱʠʪʢʝ. 

ʇʦʨʘʞʝʥʠʝ ʩʘʤʦʢ ʱʠʪʦʚʢʠ ʜʦʭʦʜʠʪ ʜʦ 3,4%. 

Aphytis prodia (ʩʝʤ. Aphellnidae) ï ʥʘʨʫʞʥʳʡ ʧʘʨʘʟʠʪ, ʩʘʤʢʘ ʢʦʪʦʨʦʛʦ 

ʧʨʦʢʘʣʳʚʘʝʪ ʑʠʪʦʢ ʩʘʤʢʠ ʚʨʝʜʠʪʝʣʷ ʠ ʦʪʢʣʘʜʳʚʘʝʪ ʷʡʮʘ ʥʘ ʝʝ ʪʝʣʦ. ɿʘ ʧʝʨʠʦʜ 

ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʢʘ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʘʝʪ ʪʝʣʦ ʭʦʟʷʠʥʘ. ʉ ʘʧʨʝʣʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʵʥʪʦʤʦʬʘʛʘ ʚ ʩʘʜʘʭ ʥʘʯʠʥʘʝʪ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʠ ʢ ʦʩʝʥʠ 

ʩʪʝʧʝʥʴ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʷ ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʱʠʪʦʚʢʠ ʜʦʩʪʠʛʘʝʪ 50-60%. 

ʅʘ ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʱʠʪʦʚʢʝ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʠ ʭʠʱʥʠʢʠ: Chilocorus 

bipustulatus ʠ ʉ. renipustulakis (ʩʝʤ. Coccinellidae), ʵʪʠ ʚʠʜʳ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʩʭʦʜʥʳ. ʍʠʱʥʠʢʠ ʟʠʤʫʶʪ ʚ ʬʘʟʝ ʠʤʘʛʦ ʚ ʫʢʨʳʪʠʷʭ: ʚ ʧʦʜʩʪʠʣʢʝ ʠʟ ʣʠʩʪʴʝʚ ʠ 

ʦʪʤʝʨʰʠʭ ʩʦʨʥʷʢʦʚ ʚʦʢʨʫʛ ʰʪʘʤʙʦʚ ʜʝʨʝʚʴʝʚ, ʚ ʪʨʝʱʠʥʘʭ ʧʦʯʚʳ ʠ ʪ. ʜ. ʉʘʤʢʠ 

ʭʠʱʥʠʢʦʚ ʦʪʢʣʘʜʳʚʘʶʪ ʷʡʮʘ ʧʦʜ ʪʦʥʢʠʤʠ ʯʝʰʫʡʢʘʤʠ ʢʦʨʳ ʜʝʨʝʚʴʝʚ, ʱʠʪʢʘʤʠ 

ʚʟʨʦʩʣʳʭ ʱʠʪʦʚʦʢ. ʆʪʨʦʜʠʚʰʠʝʩʷ ʣʠʯʠʥʢʠ, ʢʘʢ ʠ ʞʫʢʠ, ʠʩʪʨʝʙʣʷʶʪ 

ʢʘʣʠʬʦʨʥʠʡʩʢʫʶ ʑʠʪʦʚʢʫ. ɿʘ ʩʚʦʶ ʞʠʟʥʴ ʢʘʞʜʳʡ ʭʠʱʥʠʢ ʫʥʠʯʪʦʞʘʝʪ ʜʦ 800 

ʦʩʦʙʝʡ ʚʨʝʜʠʪʝʣʷ. 

ʕʪʠ ʢʦʨʦʚʢʠ ʠʛʨʘʶʪ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ: ʚ 

ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʢ ʦʩʝʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦ 30-40% ʩʲʝʜʝʥʥʳʭ ʦʩʦʙʝʡ. 

ʅʘ ʧʣʦʜʦʚʳʭ ʢʣʝʱʘʭ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʠʱʥʠʢʠ. 

Stethorus punctillum (ʩʝʤ. Coccineilidae) ï ʚʳʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʠ 

ʚʝʩʴʤʘ ʧʨʦʞʦʨʣʠʚʳʡ ʚʠʜ. ʆʜʥʘ ʣʠʯʠʥʢʘ ʩʪʝʪʦʨʫʩʘ ʟʘ ʚʩʶ ʞʠʟʥʴ ʩʲʝʜʘʝʪ ʜʦ 

750ï800 ʦʩʦʙʝʡ, ʘ ʞʫʢ ʟʘ ʦʜʠʥ ʜʝʥʴ ʫʥʠʯʪʦʞʘʝʪ 80-100 ʢʣʝʱʝʡ (ʷʠʮ, ʣʠʯʠʥʦʢ, 

ʥʠʤʬ).  

Coccinella septempuncfata (ʩʝʤ. Coccinellidae) ʫʥʠʯʪʦʞʘʝʪ ʜʦ 12,5% ʷʠʮ 

ʧʣʦʜʦʚʳʭ ʢʣʝʱʝʡ. 

Orius niger (ʩʝʤ, Anihocoridae) ï ʪʘʢʞʝ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 

ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʱʝʡ. ʊʘʢ, ʦʜʥʘ ʣʠʯʠʥʢʘ ʦʨʠʫʩʘ ʟʘ ʧʝʨʠʦʜ ʩʚʦʝʛʦ 

ʨʘʟʚʠʪʠʷ ʫʥʠʯʪʦʞʘʝʪ ʦʪ 250 ʜʦ 300 ʷʠʮ ʚʨʝʜʠʪʝʣʝʡ, ʘ ʚʟʨʦʩʣʳʡ ʢʣʦʧ ʝʞʝʜʥʝʚʥʦ 

ʚʳʩʘʩʳʚʘʝʪ ʩʦʜʝʨʞʠʤʦʝ 100-120 ʦʩʦʙʝʡ ʢʨʘʩʥʦʛʦ ʧʣʦʜʦʚʦʛʦ ʠʣʠ ʙʫʨʦʛʦ ʢʣʝʱʘ. 

Chrysopa ʩʘrnʝʘ (ʩʝʤ, Chrysopidae), ʧʝʨʝʟʠʤʦʚʘʚ, ʘ ʩʪʘʜʠʠ ʚʟʨʦʩʣʳʭ 

ʦʩʦʙʝʡ ʚʝʩʥʦʡ, ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʪʝʧʣʳʭ ʜʥʝʡ ʧʝʨʝʣʝʪʘʶʪ ʥʘ ʮʚʝʪʫʱʫʶ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʠʪʘʶʪʩʷ ʪʦʣʴʢʦ ʥʝʢʪʘʨʦʤ, ʧʳʣʴʮʦʡ ʠ ʩʣʘʜʢʠʤʠ ʚʳʜʝʣʝʥʠʷʤʠ 

ʥʘʩʝʢʦʤʳʭ ʠ ʨʘʩʪʝʥʠʡ. ʃʠʯʠʥʢʠ ʭʠʱʥʠʢʘ ʧʨʝʜʧʦʯʠʪʘʶʪ ʪʣʶ, ʥʦ ʧʠʪʘʶʪʩʷ 

ʪʘʢʞʝ ʠ ʜʨʫʛʠʤʠ ʩʦʩʫʱʠʤʠ ʥʘʩʝʢʦʤʳʤʠ, ʠ ʢʣʝʱʘʤʠ. ʇʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʢʠ 

ʭʨʠʟʦʧʠʜʳ ʜʣʠʪʩʷ 8ï 10 ʜʥʝʡ, ʟʘ ʵʪʦ ʚʨʝʤʷ ʦʥʘ ʫʥʠʯʪʦʞʘʝʪ ʙʦʣʝʝ ʪʳʩʷʯʠ ʷʠʮ 

ʢʣʝʱʝʡ. 
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Typhlodromus aberrans (ʩʝʤ, Phytoseiidae) ï ʟʠʤʫʝʪ ʚ ʬʘʟʝ ʠʤʘʛʦ ʧʦʜ ʢʦʨʦʡ 

ʚʝʪʦʢ ʜʝʨʝʚʴʝʚ, ʚ ʪʨʝʱʠʥʘʭ ʠ ʩʢʣʘʜʢʘʭ ʢʦʨʳ. ʕʪʦʪ ʭʠʱʥʳʡ ʢʣʝʱ ʘʢʪʠʚʥʦ 

ʫʥʠʯʪʦʞʘʝʪ ʚʩʝ ʬʘʟʳ ʧʣʦʜʦʚʳʭ ʢʣʝʱʝʡ. ʇʨʠʯʝʤ ʦʜʥʘ ʩʘʤʢʘ ʟʘ ʩʫʪʢʠ ʩʲʝʜʘʝʪ ʜʦ 

8ï10 ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʢʨʘʩʥʦʛʦ ʧʣʦʜʦʚʦʛʦ ʠʣʠ ʙʫʨʦʛʦ ʧʣʦʜʦʚʦʛʦ ʢʣʝʱʘ. 

ʀʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʘʛʦʚ ʢʨʘʩʥʦʡ ʢʨʦʚʷʥʦʡ, ʟʝʣʝʥʦʡ ʷʙʣʦʥʥʦʡ, ʷʙʣʦʥʥʦ-

ʟʣʘʢʦʚʦʡ ʠ ʢʨʘʩʥʦʛʘʣʣʦʚʦʡ ʪʣʝʡ ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ. 

Chrysopa ʩʘrnʝʘ (ʩʝʤ. Chrysopidae), ʢʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʘʢʪʠʚʥʳʡ 

ʤʥʦʛʦʷʜʥʳʡ ʭʠʱʥʠʢ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʡ, ʦʜʥʘʢʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʣʝʡ. 

ʍʠʱʥʠʯʝʩʢʠʡ ʦʙʨʘʟ ʞʠʟʥʠ ʫ ʟʣʘʪʦʛʣʘʟʢʠ ʚʝʜʫʪ ʣʠʯʠʥʢʠ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ 

ʧʨʦʞʦʨʣʠʚʳ. ɿʘ ʦʜʥʠ ʩʫʪʢʠ ʢʘʞʜʘʷ ʣʠʯʠʥʢʘ ʩʲʝʜʘʝʪ ʜʦ 10 ʪʣʝʡ. 

Coccinella sepfempunctaia (ʩʝʤ. Coccinellidae) ï ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʢʦʣʦʥʠʷʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʣʝʡ. ɿʘ ʚʨʝʤʷ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʦʜʥʘ ʣʠʯʠʥʢʘ ʙʦʞʴʝʡ 

ʢʦʨʦʚʢʠ ʫʥʠʯʪʦʞʘʝʪ ʜʦ 700-800 ʪʣʝʡ, ʘ ʞʫʢ ʟʘ ʜʝʥʴ ʩʲʝʜʘʝʪ 540-600 ʦʩʦʙʝʡ 

ʚʨʝʜʠʪʝʣʷ. 

Paragus tibialis (ʩʝʤ. Syrphidae) ï ʤʫʭʘ-ʞʫʨʯʘʣʢʘ. ʕʪʦ ʥʘʩʝʢʦʤʦʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʭʦʞʝ ʥʘ ʧʯʝʣ, ʦʩ ʠ ʤʫʭ. ʍʠʱʥʠʢ ʚ ʬʘʟʝ ʠʤʘʛʦ ʯʘʱʝ ʚʩʝʛʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʮʚʝʪʫʱʠʭ ʨʘʩʪʝʥʠʷʭ ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʢʨʘʩʥʳʤ ʦʧʳʣʠʪʝʣʝʤ. ʉʘʤʢʘ 

ʦʪʢʣʘʜʳʚʘʝʪ ʷʡʮʘ ʚ ʢʦʣʦʥʠʠ ʪʣʝʡ. ʆʪʨʦʜʠʚʰʘʷʩʷ ʣʠʯʠʥʢʘ ʘʢʪʠʚʥʦ ʧʠʪʘʝʪʩʷ, 

ʩʲʝʜʘʷ ʟʘ 20 ʜʥʝʡ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʦʢʦʣʦ 600 ʦʩʦʙʝʡ ʚʨʝʜʠʪʝʣʷ. 

ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʭʠʱʥʠʢʦʚ ʚ ʢʦʣʦʥʠʷʭ ʪʣʝʡ ʥʘʤʠ ʦʪʤʝʯʝʥʳ ʠ ʠʭ 

ʧʘʨʘʟʠʪʳ: Lysiphlebus fabaum (ʥʘ ʟʝʣʝʥʦʡ ʷʙʣʦʥʥʦʡ ʪʣʝ) ʠ Aphelinus mali (ʥʘ 

ʢʨʘʩʥʦʡ ʢʨʦʚʷʥʦʡ ʪʣʝ). 

ʅʘ ʷʙʣʦʥʥʦʡ, ʤʦʣʠ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʜʚʘ ʚʠʜʘ ʧʘʨʘʟʠʪʦʚ ʠʟ ʩʝʤ. 

Ichneumonidae. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ï Diaderma armiliata ï ʟʘʨʘʞʘʝʪ ʛʫʩʝʥʠʮ ʤʣʘʜʰʠʭ 

ʚʦʟʨʘʩʪʦʚ. ɺʟʨʦʩʣʘʷ ʣʠʯʠʥʢʘ ʧʘʨʘʟʠʪʘ ʦʢʫʢʣʠʚʘʝʪʩʷ ʚʥʫʪʨʠ ʭʦʟʷʠʥʘ. ʇʘʨʘʟʠʪ 

ʩʥʠʞʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʥʘ 5,6%. ɺʪʦʨʦʡ ʵʥʜʦʧʘʨʘʟʠʪ ï Herpeslomus 

brunnicornis ï ʧʦʨʘʞʘʝʪ ʛʫʩʝʥʠʮ 3-4-ʛʦ ʚʦʟʨʘʩʪʦʚ ʤʦʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʩʥʠʞʘʝʤʩʷ ʥʘ 4,5%. 

ʀʟ ʧʘʨʘʟʠʪʦʚ ʷʙʣʦʥʥʦʡ ʤʦʣʠʩʪʦʚʝʨʪʢʠ ʥʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤ. Braconidae: Rhysipolis decorator ʠ Apanteles Jongicausa ʠ 

ʦʜʠʥ ʚʠʜ ï Sambus calobafus ʠʟ ʩʝʤ. Ichheumonidae. 

ʀʟ ʛʫʩʝʥʠʮ ʠ ʢʫʢʦʣʦʢ ʢʦʣʴʯʘʪʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʤ  r ʚʳʚʝʣʠ ʪʘʭʠʥʫ 

(Tachinidae) ï Goniocera versicolor. 

ʅʘ ʥʠʞʥʝʩʪʦʨʦʥʥʝʡ ʤʠʥʠʨʫʶʱʝʡ ʤʦʣʠ ʥʘʡʜʝʥʳ ʧʘʨʘʟʠʪʳ ʠʟ ʩʝʤʝʡʩʪʚ 

ʙʨʘʢʦʥʠʜʘ ï Apanteles circumscriplus ʠ ʭʘʣʴʮʠʜʘ ï Sympiesis sericeicornis. [4,5]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʥʘʤʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʢʦʤʧʣʝʢʩʘ ʚʨʝʜʠʪʝʣʝʡ 

ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʘʤʝʪʥʦʤʫ ʥʘʨʘʩʪʘʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʦʣʝʟʥʦʡ ʵʥʪʦʤʦʬʘʫʥʳ. 
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ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʉɽʃɽʂʎʀʀ ʉɸɼʆɺʓʍ ʈʆɿ 

 

ʈʦʟʘ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʨʘʩʪʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʥʘ ʩʨʝʟ [1, 3, 4].  

ɼʣʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʘʨʢʦʚʳʝ ʠ 

ʢʫʩʪʦʚʳʝ ʛʨʫʧʧʳ ʩʘʜʦʚʳʭ ʨʦʟ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʦʙʠʣʴʥʦʝ ʠ ʜʣʠʪʝʣʴʥʦʝ 

ʮʚʝʪʝʥʠʝ, ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʮʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʣʝʪʠʩʪʳʝ ʨʦʟʳ, 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʘ ʧʦʢʨʳʪʠʷ ʧʦʯʚʳ ï ʧʦʯʚʦʧʦʢʨʦʚʥʳʝ ʨʦʟʳ [3].   

ɺʳʜʝʣʷʶʪ ʦʪ 34 ʜʦ 39 ʢʣʘʩʩʦʚ ʩʘʜʦʚʳʭ ʨʦʟ ʩʦʛʣʘʩʥʦ ʨʘʟʣʠʯʥʳʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʠ ʤʦʨʬʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. 

ʂ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʝʣʝʢʮʠʠ ʨʦʟ ʦʪʥʦʩʷʪ ʨʘʩʰʠʨʝʥʠʝ 

ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ ʮʚʝʪʢʦʚ, ʠʭ ʬʦʨʤ ʠ ʤʘʭʨʦʚʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʚʳʛʦʨʘʥʠʶ, ʧʦʣʫʯʝʥʠʝ ʘʨʦʤʘʪʥʳʭ, ʜʣʠʪʝʣʴʥʦ ʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʮʚʝʪʫʱʠʭ ʩʦʨʪʦʚ, 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ. 

ʆʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʩʦʨʪʘ ʨʦʟ ʛʨʫʧʧʳ ʬʣʦʨʠʙʫʥʜʘ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʨʪʘ ʵʪʦʡ ʛʨʫʧʧʳ ʨʦʟ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʠʙʨʠʜʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʥʳʭ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʠʟʘʮʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʨʦʜʠʪʝʣʴʩʢʠʭ 

ʬʦʨʤ ʧʨʠʚʣʝʢʘʣʠʩʴ ʚʠʜʳ ʠʟ ʂʠʪʘʷ ʠ ʀʥʜʠʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ 

ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ ʙʣʘʛʦʜʘʨʷ ʜʣʠʪʝʣʴʥʦʤʫ, ʦʙʠʣʴʥʦʤʫ ʮʚʝʪʝʥʠʶ.  

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧʳ ʩʘʜʦʚʳʭ ʨʦʟ ʬʣʦʨʠʙʫʥʜʘ ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ 

ʟʠʤʦʩʪʦʡʢʠʭ ʨʦʟ ʜʣʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʊʘʢʞʝ 

ʜʣʷ ʩʦʨʪʦʚ ʨʦʟ ʛʨʫʧʧʳ ʬʣʦʨʠʙʫʥʜʘ ʭʘʨʘʢʪʝʨʥʘ ʨʘʟʣʠʯʥʳʝ ʪʦʥʘ ʠ ʦʪʪʝʥʢʠ ʧʦ 

ʦʢʨʘʩʢʝ ʮʚʝʪʢʦʚ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʠʤʝʶʪʩʷ ʦʜʥʦʪʦʥʥʳʝ ʩʦʨʪʘ, ʩ ʢʨʘʩʥʦʡ ʠ ʨʦʟʦʚʦʡ 

ʦʢʨʘʩʢʦʡ ʮʚʝʪʢʦʚ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʩ ʞʝʣʪʦʡ ʠ ʙʝʣʦʡ. ɺʩʪʨʝʯʘʶʪʩʷ ʩʦʨʪʘ ʩ 

ʜʚʫʭʮʚʝʪʥʦʡ ʦʢʨʘʩʢʦʡ. ʂ ʨʝʜʢʠʤ ʩʦʨʪʘʤ ʦʪʥʦʩʷʪ çʛʦʣʫʙʳʝè ʨʦʟʳ ʩ ʭʘʨʘʢʪʝʨʥʳʤ 

ʣʘʚʘʥʜʦʚʳʤ ʠʣʠ ʩʠʨʝʥʝʚʳʤ ʦʪʪʝʥʢʦʤ ʠ ʩʦʨʪʘ, ʤʝʥʷʶʱʠʝ ʦʢʨʘʩʢʫ ʣʝʧʝʩʪʢʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʮʚʝʪʝʥʠʷ ʦʪ ʞʸʣʪʦʡ ʢ ʢʨʘʩʥʦʡ.  

ɹʝʟʫʩʣʦʚʥʦ, ʦʙʣʘʜʘʷ ʪʘʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʶ, ʛʨʫʧʧʘ ʩʘʜʦʚʳʭ ʨʦʟ ʬʣʦʨʠʙʫʥʜʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ. 

ʉʝʣʝʢʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʨʦʟ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʥʘʯʘʣʝ XX 

ʚʝʢʘ. ɺ ʈʦʩʩʠʠ ʧʝʨʚʳʝ ʩʦʨʪʘ ʛʨʫʧʧʳ ʬʣʦʨʠʙʫʥʜʘ ʧʦʷʚʠʣʠʩʴ ʚ 20-ʝ ʛʦʜʳ XX ʚʝʢʘ 

ʚ ʅʠʢʠʪʩʢʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʚʝʜʝʥʥʦʡ ʠʥʪʨʦʜʫʢʮʠʠ, 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠ ʤʫʪʘʛʝʥʝʟʘ ʚ 

ʅʠʢʠʪʩʢʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʠʤʝʝʪʩʷ ʙʦʣʝʝ 40 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ, 
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ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʦʨʪʘʤʠ, ʛʠʙʨʠʜʘʤʠ ʠ ʤʫʪʘʥʪʘʤʠ ʛʨʫʧʧʳ ʩʘʜʦʚʳʭ ʨʦʟ 

ʬʣʦʨʠʙʫʥʜʘ [7]. 

ʇʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʦ 10% ʩʦʨʪʦʚ ʨʦʟ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ, 

ʧʦʷʚʠʚʰʠʭʩʷ ʜʦ 1986 ʛʦʜʘ, ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ʩʧʦʥʪʘʥʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʤʫʪʘʮʠʡ (ʩʧʦʨʪʦʚ) [2]. 

ɺ 1867 ʛʦʜʫ ʬʨʘʥʮʫʟʩʢʠʤ ʩʝʣʝʢʮʠʦʥʝʨʦʤ ɾʘʥ-ɹʘʪʠʩʪʦʤ ɸʥʜʨʝ ɻʠʡʦ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʧʝʨʚʘʷ ʯʘʡʥʘʷ ʨʦʟʘ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʝʚʦʩʭʦʜʠʣʘ 

ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʩʦʨʪʘ. ʉʘʜʦʚʳʝ ʨʦʟʳ ʠʟ ʯʘʡʥʦ-ʛʠʙʨʠʜʥʦʡ ʛʨʫʧʧʳ 

ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʤʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʨʪʦʚ 

ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʚʦʜʠʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ, ʧʨʦʯʥʳʝ ʜʣʠʥʥʳʝ ʮʚʝʪʦʥʦʞʢʠ, 

ʦʙʠʣʠʝ ʮʚʝʪʢʦʚ ï ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʩʨʝʟʦʯʥʳʭ 

ʩʦʨʪʦʚ ʨʦʟ. 

ɺ ʩʨʝʟʦʯʥʳʭ ʩʦʨʪʘʭ ʨʦʟ ʢ ʩʝʣʝʢʪʠʨʫʝʤʦʤʫ ʧʨʠʟʥʘʢʫ ʦʪʥʦʩʠʪʩʷ ʨʘʟʤʝʨ 

ʮʚʝʪʢʘ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʮʚʝʪʢʘʤ 

ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʪʦ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ 

ʢʨʫʧʥʦʮʚʝʪʢʦʚʳʝ ʩʦʨʪʘ. ɺ ʩʝʣʝʢʮʠʠ ʨʦʟ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʨʘʟʤʝʨʫ ʮʚʝʪʢʘ, ʥʦ ʠ ʚ ʮʝʣʦʤ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ. 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʣʫʯʰʠʭ ʩʨʝʟʦʯʥʳʭ ʩʦʨʪʦʚ ʨʦʟ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʘʨʦʤʘʪʘ [5].  

ʉʫʱʝʩʪʚʫʶʪ ʦʪʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʘʨʦʤʘʪʘ ʢʠʪʘʡʩʢʠʭ ʠ ʝʚʨʦʧʝʡʩʢʠʭ 

ʨʦʟ. ɼʣʷ ʘʨʦʤʘʪʘ ʢʠʪʘʡʩʢʠʭ ʨʦʟ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 3,5-ʜʠʤʝʪʦʢʩʠʪʦʣʫʦʣʘ ʠ 

1,3,5-ʪʨʠʤʝʪʦʢʩʠʙʝʥʟʦʣʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʨʦʟʘʭ ʘʨʦʤʘʪ ʦʙʫʩʣʦʚʣʝʥ 2-

ʬʝʥʠʣʵʪʘʥʦʣʦʤ ʠ ʤʦʥʦʪʝʨʧʝʥʘʤʠ. 

ʆʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʠ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʨʦʤʘʪʦʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʯʘʡʥʳʭ ʠ ʯʘʡʥʦ-ʛʠʙʨʠʜʥʳʭ ʨʦʟ ʷʚʣʷʝʪʩʷ 3,5-

ʜʠʤʝʪʦʢʩʠʪʦʣʫʦʣʘ, ʨʘʥʝʝ ʭʘʨʘʢʪʝʨʥʳʡ ʪʦʣʴʢʦ ʜʣʷ ʢʠʪʘʡʩʢʠʭ ʨʦʟ [1]. 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʘʨʦʤʘʪʦʤ ʮʚʝʪʢʘ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʧʦʩʣʝ ʩʨʝʟʢʠ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʡ 

ʩʝʣʝʢʮʠʠ ʥʘ ʩʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ ʧʘʭʫʯʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʦʪʩʫʪʩʪʚʠʶ ʚʳʨʘʞʝʥʥʦʛʦ 

ʘʨʦʤʘʪʘ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʟʦʯʥʳʭ ʩʦʨʪʦʚ ʨʦʟ [1].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʠʩʢʠ ʨʝʰʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʠʥʪʝʟʦʤ ʠ ʵʤʠʩʩʠʝʡ 

ʜʫʰʠʩʪʳʭ ʚʝʱʝʩʪʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʝʣʝʢʮʠʠ 

ʨʦʟ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʝʛʫʣʷʮʠʠ ʠ ʫʩʠʣʝʥʠʶ ʘʨʦʤʘʪʘ ʨʦʟ 

ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʠʤ ʛʠʜʨʦʣʘʟʫ, ʩ ʨʝʛʫʣʷʮʠʝʡ 

ʙʠʦʩʠʥʪʝʟʘ ʤʦʥʦʪʝʨʧʝʥʘ ʛʝʨʘʥʠʦʣʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʘʨʦʤʘʪ ʮʚʝʪʢʦʚ. ʇʨʠ ʵʪʦʤ 

ʢʦʣʠʯʝʩʪʚʦ ʵʪʦʛʦ ʤʦʥʦʪʝʨʧʝʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʠ ʨʘʟʤʝʨʳ ʮʚʝʪʢʘ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʪʝʨʧʝʥʦʚ ʦʙʥʘʨʫʞʝʥʦ ʚ 

ʨʦʟʦʚʦʦʢʨʘʰʝʥʥʳʭ ʣʝʧʝʩʪʢʘʭ ʨʦʟ, ʥʘʠʤʝʥʴʰʝʝ ï ʙʝʣʳʭ [9].  

ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

CRISPR/Cas ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʨʦʟ ʟʘʪʨʫʜʥʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʛʝʥʦʤʘ ʠ 
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ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʫʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʛʝʥʦʤʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ Rosa hybrida [9]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ ʨʦʟ ʚ ʈʦʩʩʠʠ 

(ʝʱʸ ʩ 1812 ʛʦʜʘ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩ ʚʳʚʝʜʝʥʠʷ ʩʦʨʪʘ ʨʦʟʳ 

ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʜʦ 8 ʣʝʪ. 

ɻʨʫʧʧʘ ʧʘʨʢʦʚʳʭ ʨʦʟ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʥʦ ʦʙʲʝʜʠʥʷʝʪ ʦʢʫʣʴʪʫʨʝʥʥʳʝ ʰʠʧʦʚʥʠʢʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʩʦʟʜʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʪʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʧʘʨʢʦʚʳʭ ʨʦʟ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʠʭ ʦʙʠʣʴʥʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʮʚʝʪʝʥʠʠ, ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʜʣʷ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʩʝʣʝʢʮʠʠ [4]. 

ʈʦʟʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ ʢʫʣʴʪʫʨ, ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʘ ʧʦʨʘʞʝʥʠʶ ʛʨʠʙʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, 

ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ, ʦʪ 

ʫʨʦʚʥʷ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ɼʣʷ ʨʦʟ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʦʩʦʙʝʥʥʦ ʚʨʝʜʦʥʦʩʥʳ ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ, 

ʨʞʘʚʯʠʥʘ ʨʦʟ, ʯʝʨʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ [6, 8]. ʊʘʢ ʢʘʢ ʩʜʝʨʞʠʚʘʥʠʝ ʨʘʟʚʠʪʠʷ 

ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʨʦʟʘʭ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʩ ʧʦʤʦʱʴʶ ʬʫʥʛʠʮʠʜʦʚ 

ʥʝʵʬʬʝʢʪʠʚʥʦ, ʩʝʣʝʢʮʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʘʥʥʳʤ ʙʦʣʝʟʥʷʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʩʣʦʞʥʦʩʪʝʡ. 

ʅʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 50 ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʯʝʨʥʦʡ ʧʷʪʥʠʩʪʦʩʪʠ 

ʣʠʩʪʴʝʚ ʫ ʨʦʟʳ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʥʳ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʦʨʪʘʭ, ʛʜʝ ʚ ʨʦʜʦʩʣʦʚʥʦʡ ʠʤʝʝʪʩʷ ʰʠʧʦʚʥʠʢ ʟʣʦʚʦʥʥʳʡ. 

ʅʘʣʠʯʠʝ ʚ ʨʦʜʦʩʣʦʚʥʦʡ ʩʦʨʪʦʚ ʨʦʟʳ ɺʠʭʫʨʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʯʝʨʥʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʣʠʩʪʴʝʚ [8]. 

ʇʨʦʚʝʜʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʟ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʛʝʥʳ, 

ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʠ ʯʝʨʥʦʡ 

ʧʷʪʥʠʩʪʦʩʪʠ, ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ 

ʩʪʘʨʝʥʠʝ ʣʝʧʝʩʪʢʦʚ ʫ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚ ʨʦʟ, ʠ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʧʦʚʳʰʘʶʱʫʶ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ [9]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʩʝʣʝʢʮʠʠ, ʩʦʢʨʘʱʘʷ ʧʝʨʠʦʜ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘ ʩʯʝʪ ʚʳʜʝʣʝʥʠʷ ʮʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ. 
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ʅʠʢʫʭʠʥʘ ʇ.ɸ., ʩʪʫʜʝʥʪ, 

ʋʣʠʚʘʥʦʚʘ ɻ.ɺ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ɸɻʈʆʕʂʆʃʆɻʀʏɽʉʂʀʁ ʄʆʅʀʊʆʈʀʅɻ ʇʆʏɺɽʅʅʆɻʆ ʇʆʂʈʆɺɸ  

ʀ ʆʎɽʅʂɸ ʇʈʀɻʆɼʅʆʉʊʀ ʇʆʏɺ  

ɼʃʗ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ 

 

ʇʦʜ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʧʦʥʠʤʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ 

ʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ, ʩʦʩʪʦʷʥʠʷ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ 

ʠ ʚʳʷʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ [2, 4]. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʤʝʨ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ 

ʠ ʣʘʥʜʰʘʬʪʦʚ ʩ ʮʝʣʴʶ ʚʦʟʚʨʘʱʝʥʠʷ ʠʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ [1, 3].  

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʮʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʦʮʝʥʢʘ ʫʨʦʚʥʷ 

ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʚʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʄʝʱʝʨʩʢʦʛʦ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ.  

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩ. ʊʳʨʥʦʚʦ ʐʠʣʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʝʩʪʦ ʦʪʙʦʨʘ ʧʨʦʙ 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʷʪʴ ʫʯʘʩʪʢʦʚ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 228 ʛʘ (ʨʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʄʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʴʶ ï 100 ʛʘ ï ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʫʯʘʩʪʦʢ ˉ 1. 

ʇʣʦʱʘʜʴ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 25 ʜʦ 38 ʛʘ. 

ʅʘ ʜʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʜʣʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɻʣʫʙʠʥʘ ʦʪʙʦʨʘ ʧʨʦʙ ï 0,0-0,25 ʤ. 

ʆʙʩʣʝʜʦʚʘʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʝʩʪʨʦʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʠʤʝʶʪ ʨʘʟʣʠʯʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. ʇʦ 

ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʡ ʦʩʥʦʚʥʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʦʩʢʦ-ʚʦʣʥʠʩʪʫʶ ʨʘʚʥʠʥʫ, ʩʨʝʜʥʝʨʘʩʯʣʝʥʸʥʥʫʶ ʦʚʨʘʛʘʤʠ 

ʠ ʙʘʣʢʘʤʠ (ʨʠʩʫʥʦʢ 3).  

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʆʙʩʣʝʜʦʚʘʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 

 

ʕʨʦʟʠʦʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʨʘʟʚʠʪʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʣʦʞʙʠʥʘʤʠ ʩʪʦʢʘ, ʧʨʠʤʳʢʘʶʱʠʤʠ ʢ ʦʚʨʘʛʘʤ ʠ ʙʘʣʢʘʤ. ʀʭ ʢʨʫʪʠʟʥʘ ʦʙʳʯʥʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 2-3Á ʠ ʨʝʞʝ ʜʦ 5Á. ɻʣʫʙʠʥʘ ʚʨʝʟʘ ʦʚʨʘʛʦʚ ʜʦʩʪʠʛʘʝʪ 15 ʤ. ʉʢʣʦʥʳ ʢ 

Å100 ʛʘ ʫʯʘʩʪʦʢ ˉ 1 

Å30 ʛʘ ʫʯʘʩʪʦʢ ˉ 2 

Å25 ʛʘ ʫʯʘʩʪʦʢ ˉ 3 

Å38 ʛʘ ʫʯʘʩʪʦʢ ˉ 4 

Å35 ʛʘ ʫʯʘʩʪʦʢ ˉ 5 
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ʦʚʨʘʛʘʤ ʠ ʙʘʣʢʘʤ ʧʣʦʩʢʠʝ ʠ ʚʦʛʥʫʪʳʝ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʯʘʱʝ ʚʩʝʛʦ ʟʘʣʝʛʘʶʪ 

ʛʣʫʙʦʢʦ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʢʘʤʥʠ, ʤʫʩʦʨ, ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʨʘʩʪʘʥʠʝ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʙʦʨʱʝʚʠʢʦʤ, ʘ ʪʘʢʞʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚ 

ʧʦʯʚʝ ʟʘʤʝʯʝʥʳ ʣʠʯʠʥʢʠ ʚʦʩʪʦʯʥʦʛʦ (ʤʘʡʩʢʦʛʦ) ʭʨʫʱʘ. 

ʊʠʧ ʧʦʯʚʳ: ʩʫʧʝʩʯʘʥʳʡ (ʧʝʩʦʢ ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʙʫʨʦʛʦ ʮʚʝʪʘ ʷʚʣʷʝʪʩʷ 

ʪʠʧʦʤ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʳ). ʉʫʧʝʩʯʘʥʳʝ ʧʦʯʚʳ ʩʦʜʝʨʞʘʪ ʚʳʩʦʢʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʝʩʢʘ ʚ ʧʦʯʚʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ 

ʛʣʠʥʦʟʝʤʠʩʪʦʡ ʬʨʘʢʮʠʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʙʫʨʳʝ ʧʨʦʩʣʦʡʢʠ ʤʦʛʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ ʛʫʤʫʩʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʨʠʟʥʘʢʦʤ ʧʦʯʚʳ ʩ ʚʳʩʦʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ. 

ʇʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʤ ʠ ʜʝʨʥʦʚʦ-

ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʳʤ ʧʝʩʯʘʥʳʤ ʠ ʩʫʧʝʩʯʘʥʳʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ ʠ ʠʭ ʨʘʟʣʠʯʥʳʤ 

ʤʦʜʠʬʠʢʘʮʠʷʤ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʧʦʯʚʳ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʫʯʘʩʪʢʘ (ʨʠʩʫʥʦʢ 4). 

 

 

ʈʠʩʫʥʦʢ 4 ï ʇʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ 

 

ɸʧ ï 0ï22 ʩʤ. ʉʫʭʦʡ, ʪʝʤʥʦ-ʙʫʨʳʡ, ʩʫʧʝʩʯʘʥʳʡ, ʥʝʧʨʦʯʥʦʡ ʢʦʤʢʦʚʘʪʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʨʳʭʣʳʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ. 

ɸ2 ï 22ï42 ʩʤ. ɺʣʘʞʥʦʚʘʪʳʡ, ʙʫʨʦʚʘʪʦ-ʙʝʣʝʩʳʡ, ʧʝʩʯʘʥʳʡ, ʥʝʧʨʦʯʥʦ-

ʧʣʠʪʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʫʧʣʦʪʥʝʥʥʳʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ. 

ɺ1 ï 42ï123 ʩʤ. ɺʣʘʞʥʳʡ, ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʡ ʩ ʙʝʣʝʩʳʤʠ ʣʠʥʟʘʤʠ, 

ʩʫʧʝʩʯʘʥʳʡ, ʩʪʨʫʢʪʫʨʘ ʥʝʯʝʪʢʦ-ʦʨʝʭʦʚʘʪʘʷ. 

ɺ2 ï 123ï150 ʩʤ. ɺʣʘʞʥʳʡ, ʥʝʦʜʥʦʨʦʜʥʳʡ ʧʦ ʦʢʨʘʩʢʝ, ʪʝʤʥʦ-ʙʫʨʳʡ ʩ 

ʞʝʣʪʳʤʠ ʠ ʙʝʣʝʩʦʚʘʪʳʤʠ ʧʷʪʥʘʤʠ, ʩʫʧʝʩʯʘʥʳʡ. 
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ʉ ï 150 ʩʤ ʠ ʥʠʞʝ. ʉʳʨʦʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʥʝʦʜʥʦʨʦʜʥʳʡ ʧʦ ʦʢʨʘʩʢʝ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʢʨʘʩʥʦ-ʙʫʨʳʭ, ʪʝʤʥʦ- ʠ ʩʚʝʪʣʦ-ʩʠʟʳʭ ʧʷʪʝʥ. 

ʅʘ ʜʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʜʣʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3ï ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʳ 

ˉ  

ʧ/ʧ 

ʆʧʨʝʜʝʣʷʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ,  

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʧʨʦʙʘ 

ˉ 1 

ʧʨʦʙʘ 

ˉ 2 

ʧʨʦʙʘ 

ˉ 3 

ʧʨʦʙʘ 

ˉ 4 

ʧʨʦʙʘ 

ˉ 5 

1 ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʝʜ.ʨʅ 6,2Ñ0,1 6,5Ñ0,1 6,0Ñ0,1 6,8Ñ0,1 6,6Ñ0,1 

2 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 

% 
2,0Ñ0,4 2,7Ñ0,5 3,7Ñ0,6 2,9Ñ0,6 2,2Ñ0,4 

3 
ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʩʬʦʨʘ 

ʧʦʜʚʠʞʥʦʛʦ, ʤʛ/ʢʛ 
185Ñ37 222Ñ44 221Ñ44 382Ñ76 293Ñ59 

4 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʢʘʣʠʷ, ʤʛ/ʢʛ 278Ñ80 203Ñ59 243Ñ70 248Ñ72 156Ñ45 

5 
ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʘ 

ʘʤʤʦʥʠʡʥʦʛʦ, ʤʛ/ʢʛ 
3,1Ñ0,5 2,5Ñ0,4 3,7Ñ0,6 2,0Ñ0,3 2,3Ñ0,3 

6 
ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʘ 

ʥʠʪʨʘʪʥʦʛʦ, ʤʛ/ʢʛ
 <2,5 <2,5 <2,5 <2,5 <2,5 

 

ɼʘʥʥʳʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʜʝʨʞʘʪ 

ʛʫʤʫʩʘ ʚ ʛʦʨʠʟʦʥʪʝ 0-22 ʩʤ (ʧʘʭʦʪʥʦʤ) ʦʪ 2,0 ʜʦ 3,7% ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʝ 

ʛʫʤʫʩʥʳʤ (2-4%). ʇʦʯʚʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʠ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʢʘʣʠʷ ʦʪ 156 ʜʦ 278 ʤʛ/ʢʛ ʠ ʬʦʩʬʦʨʘ ʦʪ 185 ʜʦ 382 ʤʛ/ʢʛ. 

ʅʝʡʪʨʘʣʴʥʫʶ ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ 6,0 ʜʦ 6,8 ʨʅ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, 

ʦʥʠ ʙʝʜʥʳ ʘʟʦʪʦʤ ʠ ʩʦʜʝʨʞʘʪ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʦʪ 2,0 ʜʦ 3,7 ʤʛ/ʢʛ ʠ ʘʟʦʪʘ 

ʥʠʪʨʘʪʥʦʛʦ ʤʝʥʝʝ 2,5 ʤʛ/ʢʛ. 

ɺ ʭʦʜʝ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ 

ʧʨʦʙʣʝʤ ʥʘ ʠʟʫʯʘʝʤʳʭ ʫʯʘʩʪʢʘʭ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʥʘ ʠʟʫʯʘʝʤʳʭ 

ʫʯʘʩʪʢʘʭ ʙʳʣʠ: ʟʘʨʘʩʪʘʥʠʝ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʨʝʜʢʠʤʠ ʜʝʨʝʚʴʷʤʠ, 

ʥʘʣʠʯʠʝ ʩʚʘʣʢʠ ʤʫʩʦʨʘ, ʢʘʤʥʝʡ, ʙʨʝʚʝʥ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʝʥʦ ʟʘʨʘʩʪʘʥʠʝ ʯʘʩʪʠ 

ʫʯʘʩʪʢʘ ˉ4 ʙʦʨʱʝʚʠʢʦʤ (ʨʠʩʫʥʦʢ 5-6). 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʄʝʩʪʦ ʟʘʨʘʩʪʘʥʠʷ ʙʦʨʱʝʚʠʢʦʤ 
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ʈʠʩʫʥʦʢ 6 ï ɹʦʨʱʝʚʠʢ (Heraclʝum) 

 

ɹʦʨʱʝʚʠʢ (Heraclʝum) ï ʨʦʜ ʨʘʩʪʝʥʠʡ ʩʝʤʝʡʩʪʚʘ ɿʦʥʪʠʯʥʳʝ, 

ʥʘʩʯʠʪʳʚʘʶʱʠʡ, ʧʦ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 147 ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʚʠʜʦʚ 

(ʨʠʩʫʥʦʢ 6). 

ɺ ʩʚʷʟʠ ʩ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʙʦʨʱʝʚʠʢʘ ʉʦʩʥʦʚʩʢʦʛʦ ʢʘʢ ʩʠʣʦʩʥʦʡ 

ʢʫʣʴʪʫʨʳ ʦʥ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʩʝʣʠʣʩʷ ʠ ʚ 

ʜʠʢʫʶ ʧʨʠʨʦʜʫ, ʟʘʩʝʚʘʷ ʙʝʨʝʛʘ ʚʦʜʦʸʤʦʚ, ʧʫʩʪʳʨʠ, ʧʦʣʦʩʳ ʦʪʚʦʜʘ ʜʦʨʦʛ, 

ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʫʯʘʩʪʢʠ ʧʦʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʝʤʠʪʝʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʨʱʝʚʠʢʘ ʥʘʨʫʰʠʣʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʠ ʩʪʘʣʦ 

ʩʝʨʴʸʟʥʦʡ ʧʨʦʙʣʝʤʦʡ [1, 2]. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʚʳʰʝ ʧʨʝʜʲʷʚʣʷʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʪʚʦʨʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʢ ʦʩʚʦʝʥʠʶ ʠ ʧʦʜʛʦʪʦʚʢʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʚʝʜʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʜʘʥʥʳʝ ʧʣʦʱʘʜʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʷʜʘ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ (ʫʣʫʯʰʘʶʱʠʭ) ʤʝʨʦʧʨʠʷʪʠʡ. ʆʢʫʣʴʪʫʨʠʚʘʥʠʝ ʧʦʯʚʳ ʠ 

ʧʦʜʛʦʪʦʚʢʘ ʢ ʚʥʝʜʨʝʥʠʶ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʝʨʠʦʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 3 ʛʦʜʘ ʜʣʷ ʨʘʟʜʝʣʢʠ ʜʝʨʥʠʥʳ, ʨʘʟʣʦʞʝʥʠʷ ʢʦʨʥʝʡ 

ʜʝʨʝʚʴʝʚ, ʫʥʠʯʪʦʞʝʥʠʷ ʩʦʨʥʷʢʦʚ, ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɺʦʣʢʦʚʘ, ʀ. ʅ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʦʯʚʦʚʝʜʝʥʠʝ / ʀ. ʅ. ɺʦʣʢʦʚʘ, ɻ. ɺ. 

ʂʦʥʜʘʢʦʚʘ, ʗʨɻʋ: ʗʨʦʩʣʘʚʣʴ, 2003. ï 67 ʩ. 

2. ʊʘʨʙʘʝʚ, ɺ. ɸ. ʄʦʥʠʪʦʨʠʥʛ ʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴ / ɺ. ɸ. 

ʊʘʨʙʘʝʚ. ï ʉʘʨʘʪʦʚ; ʀʟʜ-ʚʦ çʉʘʨʘʪʦʚʩʢʠʡ ʠʩʪʦʯʥʠʢè, 2013. ï 249 ʩ. 
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ʆʨʝʭʦʚ ɼ.ʅ., ʩʪʫʜʝʥʪ,  

ʉʪʫʧʠʥ ɸ.ʉ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ɹʆʃɽɿʅɽʁ ʈɸʉʊɽʅʀʁ 

 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ï ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʦʙʲʝʜʠʥʷʶʱʠʡ 

ʩʚʝʜʝʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ ï ʬʠʪʦʧʘʪʦʣʦʛʠʠ, ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ, 

ʤʘʪʝʤʘʪʠʢʠ, ʛʝʣʠʦʙʠʦʣʦʛʠʠ, ʂʘʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʝʤʳʭ ʧʨʦʛʥʦʟʦʚ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʠʟʫʯʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʦʪ ʢʦʤʧʣʝʢʩʘ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʪ ʫʜʘʯʥʦʛʦ 

ʚʳʙʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [1]. 

https://www.elibrary.ru/contents.asp?id=48156576&selid=48156584
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ʇʨʦʛʥʦʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʧʨʝʜʩʢʘʟʘʥʠʝ ʨʘʟʚʠʪʠʷ ʤʘʩʩʦʚʳʭ 

ʙʦʣʝʟʥʝʡ ʥʘ ʨʷʜ ʣʝʪ ʚʧʝʨʝʜ ʠ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ, ʧʨʝʜʚʠʜʝʥʠʝ ʧʦʷʚʣʝʥʠʷ ʠ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚ ʧʦʧʫʣʷʮʠʷʭ ʧʘʪʦʛʝʥʦʚ ʘʛʨʝʩʩʠʚʥʳʭ ʠ ʚʠʨʫʣʝʥʪʥʳʭ ʨʘʩ ʠ 

ʙʠʦʪʠʧʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʘʨʝʘʣʘ ʢʘʨʘʥʪʠʥʥʳʭ ʠ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʦʩʥʦʚʫ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʟʥʘʥʠʡ ʧʦʣʦʞʝʥʦ 

ʫʯʝʥʠʝ ʦ ʛʨʠʙʥʳʭ ʵʧʠʬʠʪʦʪʠʷʭ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʠʣ ʫ ʥʘʩ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ 

ʧʨʦʬ. ʂ. ʄ. ʉʪʝʧʘʥʦʚ. ʆʥ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ ʨʘʟʜʝʣʠʣ ʧʨʦʛʥʦʟ 

ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ʥʘ ʛʨʫʧʧʳ ʧʦ ʧʨʠʥʮʠʧʫ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʠ (ʂ. ʄ. 

ʉʪʝʧʘʥʦʚ, ɸ. ɽ. ʏʫʤʘʢʦʚ) ï ʤʥʦʛʦʣʝʪʥʠʡ ʠ ʩʝʟʦʥʥʳʡ. ʇʦʩʣʝʜʥʠʡ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʦʩʪʦʠʪ ʠʟ ʜʦʣʛʦʩʨʦʯʥʦʛʦ (ʩ ʫʧʨʝʞʜʝʥʠʝʤ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ) ʠ 

ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ (ʩʦʩʪʘʚʣʷʝʪʩʷ ʚ ʧʝʨʠʦʜ ʣʝʪʥʝʡ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ). 

ɼʦʩʪʦʚʝʨʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ʚʦʟʤʦʞʥʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʧʨʠʯʠʥʳ ʵʧʠʬʠʪʦʪʠʡ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʟʥʘʥʠʠ ʵʚʦʣʶʮʠʡ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʄʳ ʧʦʜʜʝʨʞʠʚʘʝʤ ʪʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʫ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ʧʦʣʦʞʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʩ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʚʝʥʴ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʦʨʛʘʥʠʟʤʳ ʧʦ ʠʭ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʫʩʪʘʥʦʚʠʪʴ ʨʘʡʦʥʳ 

ʚʦʟʤʦʞʥʦʛʦ ʧʦʷʚʣʝʥʠʷ ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʆʙʦʙʱʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʘʪʦʛʝʥʦʚ, ʛʨʘʥʠʮʘʭ 

ʦʩʥʦʚʥʦʛʦ ʠ ʚʦʟʤʦʞʥʦʛʦ ʘʨʝʘʣʘ ʙʦʣʝʟʥʠ ʩ ʧʦʤʦʱʴʶ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʠ ʵʧʠʬʠʪʦʪʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ ʨʘʟʣʠʯʥʦʡ 

ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚʥʫʪʨʠ ʘʨʝʘʣʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʪʴ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʤʥʦʛʦʣʝʪʥʠʡ ʧʨʦʛʥʦʟ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚ ʨʘʡʦʥʘʭ ʩʦʧʨʷʞʝʥʥʦʡ ʵʚʦʣʶʮʠʠ 

ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʧʘʨʘʟʠʪʦʚ ʚʳʞʠʚʘʶʪ ʨʘʩʪʝʥʠʷ, ʛʝʥʦʪʠʧʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʦʩʥʦʚʥʳʤ ʧʘʪʦʛʝʥʘʤ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʢʘʢ ʚʠʜ ʚ ʩʘʧʨʦʬʠʪʥʦʤ ʠʣʠ 

ʧʦʣʫʩʘʧʨʦʬʠʪʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩʩʦʚʦʡ ʚʩʧʳʰʢʠ 

ʙʦʣʝʟʥʠ, ʚʳʟʳʚʘʝʤʦʡ ʪʘʢʠʤ ʧʘʪʦʛʝʥʦʤ, ʩʚʷʟʘʥʘ ʩ ʠʥʪʨʦʜʫʢʮʠʝʡ 

ʙʦʣʝʟʥʝʪʚʦʨʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʧʦʧʫʣʷʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʤʫ 

ʦʪʩʫʪʩʪʚʫʶʪ (ʥʘʧʨʠʤʝʨ, ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ çʛʦʣʣʘʥʜʩʢʦʡ ʙʦʣʝʟʥʠè 

ʠʣʴʤʦʚʳʭ ʚ ʉʐɸ). 

ʇʨʝʜʩʢʘʟʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʙʦʣʝʟʥʠ ʤʦʞʝʪ 

ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʜʘʥʥʳʭ ʦʙ ʘʥʦʤʘʣʠʠ ʢʣʠʤʘʪʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʦʩʠʪ ʬʝʥʦʪʠʧʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ (ʛʝʥʳ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʵʪʦʪ ʧʨʠʟʥʘʢ, ʦʪʩʫʪʩʪʚʫʶʪ), ʘ ʚ ʠʟʤʝʥʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ 

ʚʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ʧʨʦʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʫʶ ʘʛʨʝʩʩʠʚʥʦʩʪʴ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ ʚ ʉʐɸ ʩʜʚʠʛ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʦʥ, ʘ ʪʘʢʞʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʥʦʨʤʳ ʜʨʫʛʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʦʟʜʘʣʠ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʨʘʟʨʘʟʠʣʘʩʴ ʵʧʠʬʠʪʦʪʠʷ ʨʘʢʘ ʢʘʰʪʘʥʘ, ʫʥʠʯʪʦʞʠʚʰʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ 

ʵʪʦʡ ʮʝʥʥʦʡ ʧʦʨʦʜʳ ʟʘ ʧʷʪʴ ʜʝʩʷʪʠʣʝʪʠʡ (1825ï1875 ʛʛ.). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʙʦʣʝʟʥʴ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʬʘʢʪʦʨ ʵʚʦʣʶʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 
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ɸʥʘʣʦʛʠʯʥʳʝ ʷʚʣʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʧʨʠ ʨʝʟʢʠʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʦʩʣʘʙʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʫʚʝʣʠʯʠʚʘʶʱʠʭ 

ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʮʝʣʦʛʦ ʨʷʜʘ ʙʦʣʝʟʥʝʡ [2]. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʧʨʦʛʥʦʟʘ ʩʣʝʜʫʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʜʘʥʥʳʭ ʦ 

ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʘʥʦʤʘʣʠʷʭ ʢʣʠʤʘʪʘ ʠ ʧʦʛʦʜʳ. ʊʘʢ, ʦʜʥʦ ʠʟ 

ʦʩʥʦʚʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ, ʠʤʝʶʱʠʭ ʚʳʨʘʞʝʥʥʳʝ ʨʠʪʤʳ ʠ 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ɿʝʤʣʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ, ï ʘʢʪʠʚʥʦʩʪʴ ʉʦʣʥʮʘ, ʧʦʵʪʦʤʫ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʤʥʦʛʦʣʝʪʥʝʛʦ ʧʨʦʛʥʦʟʘ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʦ ʜʘʥʥʳʤ ʟʘ ʧʨʦʰʝʜʰʝʝ ʚʨʝʤʷ 

ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʤʘʩʩʦʚʳʭ ʚʩʧʳʰʝʢ ʙʦʣʝʟʥʝʡ ʚ 

ʧʝʨʠʦʜʳ ʩʧʘʜʘ ʠʣʠ ʧʦʜʲʝʤʘ 11-ʣʝʪʥʠʭ ʨʠʪʤʦʚ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʦʮʝʩʩ 

ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʧʣʘʥʝ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʤʥʦʛʦ 

ʨʠʪʤʠʯʥʦʩʪʴʶ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʧʨʦʷʚʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʟʦʥʘʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʶʱʘʷʩʷ ʨʠʪʤʠʯʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʘʩʢʠʨʦʚʘʥʘ 

ʪʨʝʥʜʦʚʳʤʠ ʠ ʩʣʫʯʘʡʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ, ʥʘʨʫʰʘʶʱʠʤʠ ʠʩʢʦʤʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. 

ɼʣʷ ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ (ʣʝʩʥʳʝ, ʧʣʦʜʦʚʳʝ, ʮʠʪʨʫʩʦʚʳʝ) ʚʦʟʤʦʞʥʦ 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʨʘʟʚʠʪʠʷ ʨʷʜʘ ʙʦʣʝʟʥʝʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʫʩʳʭʘʥʠʷ) 

ʥʘ ʨʷʜ ʣʝʪ ʚʧʝʨʝʜ ʚ ʰʠʨʦʢʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ, ʤʘʩʰʪʘʙʘʭ (ʚʧʣʦʪʴ ʜʦ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʥʘʩʘʞʜʝʥʠʡ) [3]. 

ɺ ʦʩʥʦʚʫ ʪʘʢʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʣʦʞʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʫʩʳʭʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʨʦʜ ʠ ʩʦʨʪʦʚ ʜʝʨʝʚʴʝʚ ʠ ʯʘʩʪʦʪʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ; ʦʪʦʙʨʘʞʘʶʱʠʭ 

ʜʠʥʘʤʠʢʫ ʙʦʣʝʟʥʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʇʦʤʠʤʦ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʝ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʯʝʣʦʚʝʢʘ, 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʶʪ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʘʢʠʝ, ʢʘʢ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʭʠʤʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʤʝʣʠʦʨʘʮʠʷ ʟʝʤʝʣʴ. ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʥʘʨʫʰʘʝʪ 

ʩʣʦʞʠʚʰʠʝʩʷ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʭʦʟʷʠʥʦʤ ʠ ʧʘʪʦʛʝʥʦʤ. ʇʦʩʣʝʜʥʠʡ, ʦʙʣʘʜʘʷ 

ʚʳʩʦʢʦʡ ʣʘʙʠʣʴʥʦʩʪʴʶ ʨʝʘʢʮʠʠ ʥʘ ʩʨʝʜʫ ʠ ʠʟʤʝʥʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʨʘʩʪʝʥʠʡ, 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ, ʩʦʟʜʘʚʘʷ 

ʪʝʤ ʩʘʤʳʤ ʫʛʨʦʟʫ ʥʦʚʳʭ ʵʧʠʬʠʪʦʪʠʡ. ɻʝʥʦʪʠʧʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʧʫʣʷʮʠʠ ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴʩʷ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʝʛʝʪʘʪʠʚʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ, 

ʤʫʪʘʮʠʡ. ʄʫʪʘʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 

ʤʝʪʘʙʦʣʠʪʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʨʷʜ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʧʝʩʪʠʮʠʜʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʙʝʥʦʤʠʣʘ ʥʘ ʧʦʧʫʣʷʮʠʶ ʩʧʦʨ ʬʫʟʘʨʠʫʤ 

ʦʢʩʠʩʧʦʨʫʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʤʥʦʛʦʣʝʪʥʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʜʘʥʥʳʝ ʦ 

ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʘʪʦʛʝʥʦʚ ʥʘ ʫʨʦʚʥʝ ʨʘʩ ʠ ʙʠʦʪʠʧʦʚ. 

ʍʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝ ʪʦʣʴʢʦ ʚʳʟʳʚʘʶʪ ʧʦʷʚʣʝʥʠʝ 

ʤʫʪʘʥʪʦʚ, ʥʦ ʠ ʥʘʨʫʰʘʶʪ ʩʣʦʞʠʚʰʠʝʩʷ ʙʠʦʮʝʥʦʟʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʳʩʪʨʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʨʘʥʝʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʚʰʠʭʩʷ ʚʠʜʦʚ. 



103 

 

ʆʜʥʘʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ. 

ɽʱʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʩʣʫʞʠʪ ʤʝʣʠʦʨʘʮʠʷ ʟʝʤʝʣʴ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʫʣʫʯʰʘʝʪ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʚʝʛʝʪʘʪʠʚʥʳʡ ʨʦʩʪ. ʇʨʠ 

ʵʪʦʤ ʠʟʤʝʥʷʝʪʩʷ ʠ ʧʦʨʘʞʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʥʳʤʠ ʙʦʣʝʟʥʷʤʠ. 

ɺ ʩʝʟʦʥʥʦʤ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʨʦʛʥʦʟʝ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ 

ʢʘʢ ʩʨʦʢ, ʧʦʷʚʣʝʥʠʷ, ʪʘʢ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʙʦʣʝʟʥʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʤʳ ʦʨʠʝʥʪʠʨʫʝʤʩʷ ʥʘ ʪʦʪ ʠʥʦʢʫʣʶʤ ʟʘʨʘʟʥʦʛʦ 

ʥʘʯʘʣʘ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʠʪʩʷ ʢ ʥʘʯʘʣʫ ʚʝʛʝʪʘʮʠʠ ʠ ʩʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ.  

ɺʝʩʴ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʵʧʠʬʠʪʦʪʠʡ ʨʘʟʜʝʣʷʝʪʩʷ, ʚʦʟʤʦʞʥʦ ʚ ʥʝʢʦʪʦʨʦʡ 

ʩʪʝʧʝʥʠ ʠ ʫʩʣʦʚʥʦ, ʥʘ ʵʪʘʧʳ ʥʘʢʦʧʣʝʥʠʝ ʠʥʬʝʢʮʠʠ, ʩʦʭʨʘʥʝʥʠʝ, ʟʘʨʘʟʥʦʛʦ 

ʥʘʯʘʣʘ, ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʠʥʬʝʢʮʠʠ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʣʠʯʥʳ. 

ʊʘʢ, ʵʧʠʬʠʪʦʪʠʠ ʨʞʘʚʯʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ ʥʝʜʦʩʪʘʪʢʦʤ ʠʥʬʝʢʮʠʠ ʩ 

ʦʩʝʥʠ. ʅʘ ʥʘʢʦʧʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʝʝ ʚʣʠʷʶʪ ʤʷʛʢʘʷ ʦʩʝʥʴ, ʫʩʣʦʚʠʷ 

ʧʝʨʝʟʠʤʦʚʢʠ, ʚʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʦʜʠʥʘʢʦʚʳ ʜʣʷ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʞʘʚʯʠʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɺ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʚʦʟʙʫʜʠʪʝʣʴ ʨʞʘʚʯʠʥʳ ʧʰʝʥʠʮʳ ʣʫʯʰʝ ʟʠʤʫʝʪ ʧʨʠ 

ʥʝʧʨʝʨʳʚʥʦʤ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʠ ʦʪʩʫʪʩʪʚʠʠ ʦʪʪʝʧʝʣʝʡ.  ʅʘ ʥʘʢʦʧʣʝʥʠʝ 

ʚʦʟʙʫʜʠʪʝʣʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ: ʯʝʤ 

ʠʥʪʝʥʩʠʚʥʝʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʩ ʦʩʝʥʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʠʥʬʝʢʮʠʠ ʠ ʪʝʤ ʣʫʯʰʝ ʧʝʨʝʟʠʤʦʚʳʚʘʝʪ ʧʘʪʦʛʝʥ [4]. 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʦʟʙʫʜʠʪʝʣʴ ʟʘʥʦʩʠʪʩʷ ʠʟ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ, ʧʨʦʛʥʦʟ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥ ʧʘ ʩʨʦʢʘʭ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʚ ʪʝʭ ʤʝʩʪʘʭ, 

ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ çʧʦʩʪʘʚʱʠʢʦʤè ʟʘʨʘʟʥʦʛʦ ʥʘʯʘʣʘ. 

ɼʣʷ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʬʘʢʫʣʴʪʘʪʠʚʥʳʤʠ ʧʘʨʘʟʠʪʘʤʠ, ʧʨʠ 

ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʨʦʛʥʦʟʝ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʟʘʩʦʨʝʥʥʦʩʪʴ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʯʚʳ, ʩʨʦʢʠ ʩʝʚʘ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʠ ʜʨ. 

ɸʥʘʣʠʟ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʦʚ ʠ 

ʨʘʩʪʝʥʠʡ-ʭʦʟʷʝʚ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʠ ʩʦʩʪʘʚʠʪʴ ʣʦʛʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʤʝʪʦʜʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʠ ʩʝʟʦʥʥʦʤ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʨʦʛʥʦʟʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʫʨʘʚʥʝʥʠʷ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ. 

ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʘ 

ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ʚʩʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ: ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʥʳʭ 

ʢʦʨʨʝʣʷʮʠʡ ʜʦ ʧʦʜʙʦʨʘ ʩʫʤʤʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʣʠʥʝʡʥʦʡ ʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʡ. 

ɼʘʣʴʥʝʡʰʝʝ ʦʩʚʦʝʥʠʝ ʯʠʩʣʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 



104 

 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʭ ʨʷʜʦʚ ʥʘʙʣʶʜʝʥʠʡ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʜʝʡʩʪʚʠʝ ʥʘ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʥʠʟʢʠʝ ʠ ʚʳʩʦʢʠʝ ʟʠʤʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʥʝʢʨʦʟʘʭ ʢʦʨʳ ʧʣʦʜʦʚʳʭ 

ʜʝʨʝʚʴʝʚ ʠʣʠ ʘʙʩʦʣʶʪʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʟʠʤʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʧʝʨʝʟʠʤʦʚʢʝ 

ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʷʙʣʦʥʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʩʧʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʛʥʦʟʘ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʧʦ ʩʦʯʝʪʘʥʠʶ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʛʦʜʳ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ ʠʣʠ 

ʟʠʤʫʶʱʠʭ ʩʪʘʜʠʡ ʧʘʪʦʛʝʥʦʚ. ʈʘʟʣʠʯʥʳʝ ʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʣʠʰʴ ʝʝ ʣʦʞʥʫʶ ʚʠʜʠʤʦʩʪʴ, ʘ ʧʦ 

ʩʫʱʝʩʪʚʫ ʙʳʪʴ ʙʝʩʩʤʳʩʣʝʥʥʳʤʠ. 

ʃʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʨʘʩʪʝʥʠ ̫ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʦʙʲʝʢʪʠʚʥʳʭ ʩʚʷʟʷʭ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʫʢʘʟʳʚʘʪʴ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʨʦʣʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ 

ʜʠʥʘʤʠʢʝ ʵʧʠʬʠʪʦʪʠʠ ʩ ʫʯʝʪʦʤ ʧʨʝʦʙʣʘʜʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʚʥʫʪʨʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ. ʕʪʦʡ ʟʘʜʘʯʝ ʦʪʚʝʯʘʝʪ ʤʥʦʞʝʩʪʚʝʥʥʳʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩʣʝʜʫʝʪ, ʥʦ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʚʢʣʶʯʘʪʴ ʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ 

ʙʠʦʪʠʯʝʩʢʠʭ, ʬʘʢʪʦʨʦʚ (ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʝʢʮʠʠ ʩ ʦʩʝʥʠ, ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ ʚ 

ʧʝʨʠʦʜ ʧʝʨʝʟʠʤʦʚʢʠ ʠ ʪ. ʜ.). 

ɽʩʣʠ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʘʚʣʝʥʦ ʪʦʣʴʢʦ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʛʦʜʳ, ʪʦ ʩʣʝʜʫʝʪ 

ʠʤʝʪʴ ʚ ʚʠʜʫ ʝʛʦ ʫʩʣʦʚʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʦʥʦ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ 

ʥʘʣʠʯʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʝʢʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʪʘʢʦʡ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʳ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ ʠʥʝʨʮʠʦʥʥʳʤ ʜʝʡʩʪʚʠʝʤ, 

ʤʘʣʦʟʘʚʠʩʷʱʠʤ ʦʪ ʪʝʢʫʱʠʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ [5]. 

ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʜʦʣʛʦʩʨʦʯʥʳʡ 

ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʡ ʠʤʝʝʪ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴ 2-3 ʤʝʩʷʮʘ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʴ ï ʧʦʨʷʜʢʘ 70%. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʰʠʨʦʢʦ ʚʥʝʜʨʝʥ ʤʝʪʦʜ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʝʟʦʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʨʷʜʘ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʨʞʘʚʯʠʥʳ ʭʣʝʙʥʳʭ 

ʟʣʘʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʨʷʜʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʩʦʩʪʘʚʣʝʥʥʳʭ ʧʦ ʧʦʛʦʜʥʳʤ ʬʘʢʪʦʨʘʤ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʨʘʩʦʚʳʡ ʩʦʩʪʘʚ 

ʧʘʪʦʛʝʥʦʚ ʩ ʮʝʣʴʶ ʧʨʝʜʩʢʘʟʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ. 
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ʇʈʀʈʆɼʅʓɽ ʌɸʂʊʆʈʓ ɹʀʆʈɸɿʃʆɾɽʅʀʗ ʇɽʉʊʀʎʀɼʆɺ ɺ ʇʆʏɺɽ 
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ʛʦʨʠʟʦʥʪʦʤ, ʨʅ, ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ 

ʨʝʞʠʤʦʤ, ʫʩʣʦʚʠʷʤʠ ʘʵʨʘʮʠʠ [1]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʩʚʷʟʘʥ ʩ ʛʝʦʛʨʘʬʠʝʡ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʯʚ. ʇʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ 

ʙʠʦʛʝʥʥʦʩʪʴ ʧʦʯʚ ʚʦʟʨʘʩʪʘʝʪ. ʅʝʦʜʠʥʘʢʦʚʫʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚ ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. ʆʯʝʚʠʜʥʦ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʙʠʦʮʠʜʦʚ ʧʨʦʪʝʢʘʝʪ ʠʥʪʝʥʩʠʚʥʝʝ ʚ ʧʦʯʚʘʭ ʶʞʥʦʡ ʟʦʥʳ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʙʦʪʳ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʧʝʩʪʠʧʠʜʦʚ ʩʦʜʝʨʞʘʥʠʷ 

ʛʫʤʫʩʘ, ʨH, ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ ʦʮʝʥʢʝ çʩʘʤʦʦʯʠʱʘʶʱʝʡè 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʫʨʦʚʥʝ ʝʝ ʚʠʜʦʚ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. ɼʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʦʯʚʳ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʧʨʠʚʦʜʷʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚ ʨʘʙʦʪʘʭ ʩʦʚʝʪʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʝʱʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʜʥʦʟʥʘʯʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʠʣʠ ʠʥʘʢʪʠʚʘʮʠʶ ʧʝʩʪʠʮʠʜʦʚ. ʅʝʦʜʠʥʘʢʦʚʦʝ 

ʨʘʟʣʦʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʘʭ ʦʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʲʷʩʥʷʶʪ 

ʜʝʡʩʪʚʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʜʨʫʛʠʝ ʨʘʟʣʠʯʠʷʤʠ ʚ ʙʠʦʛʝʥʥʦʩʪʠ, ʪʨʝʪʴʠ - 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʧʨʦʰʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʳ ʬʝʥʠʣʤʦʯʝʚʠʥʘʤʠ 

ʩʠʤʤʪʨʠʘʟʠʥʘʤʠ (20-30 ʢʛ/ʛʘ) ʚʦ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ 

ʛʝʨʙʠʮʠʜʳ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ ʠʟ ʧʦʯʚʳ ʥʘ 3-5 ʤʝʩ., ʩʢʦʨʦʩʪʴ ʠʭ 

ʜʝʪʦʢʩʠʢʘʮʠʠ ʟʜʝʩʴ ʚʦ ʤʥʦʛʦ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʧʦʯʚʝʥʥʳʭ ʟʦʥʘʭ. ʇʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ ʘʪʨʘʟʠʥ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʧʦʯʚʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ 

ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʢʨʘʩʥʦʟʝʤ > ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʛʦʨʥʘʷ>ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʘʷ >ʯʝʨʥʦʟʝʤ ʛʦʨʥʦ-ʣʫʛʦʚʦʡ, ʯʝʨʥʦʟʝʤ ʢʘʨʙʦʥʘʪʥʳʡ, ʢʦʨʠʯʥʝʚʘʷ 

ʛʦʨʥʦ-ʣʝʩʥʘʷ, ʣʫʛʦʚʦ-ʙʦʣʦʪʥʘʷ >ʙʫʨʘʷ ʛʦʨʥʦ-ʣʝʩʥʘʷ, ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ. ʂʘʢ 

ʚʠʜʥʦ, ʢʠʩʣʳʝ ʧʦʯʚʳ ʠʥʪʝʥʩʠʚʥʝʝ ʠʥʘʢʪʠʚʠʨʫʶʪ ʘʪʨʘʟʠʥ. ɼʣʷ ʤʦʥʫʨʦʥʘ ʵʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʠʥʘʷ: ʯʝʨʥʦʟʝʤ ʛʦʨʥʳʡ ʙʝʩʢʘʨʙʦʥʘʪʥʳʡ > 

ʜʝʨʥʦʚʦ-ʧʦʣʟʦʣʠʩʪʘʷ ʛʦʨʥʘʷ >ʙʫʨʘʷ ʛʦʨʥʦ-ʣʝʩʥʘʷ > ʢʨʘʩʥʦʟʝʤ > ʘʣʣʶʚʠʘʣʴʥʦ-

ʣʫʛʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ > ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʘʷ >ʘʣʣʶʚʠʘʣʴʥʘʷ 

ʣʫʛʦʚʦ-ʙʝʩʢʘʨʙʦʥʘʪʥʘʷ > ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ. ʄʦʥʫʨʦʥ, ʜʠʫʨʦʥ, ʘʪʨʘʟʠʥ ʠ 

ʩʠʤʘʟʠʥ ʙʳʩʪʨʝʝ ʚʩʝʛʦ ʠʩʯʝʟʘʣʠ ʠʟ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʝʩʯʘʥʳʭ ʧʦʯʚ, ʘ ʟʘʪʝʤ ʫʞʝ ʠʟ 



107 

 

ʢʨʘʩʥʦʟʝʤʦʚ, ʙʫʨʦʣʝʩʥʳʭ ʠ ʧʝʨʝʛʥʦʡʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ. ʇʨʦʧʘʥʠʜ ʙʳʩʪʨʝʝ 

ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʚ ʙʦʛʘʪʦʤ ʛʫʤʫʩʦʤ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʦʤ ʩʝʨʦʟʝʤʝ, ʯʝʤ ʚ 

ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʝ. ɺ ʪʦʨʬʷʥʦʡ ʠ ʣʫʛʦʚʦʡ ʧʦʯʚʘʭ ʩʝʚʠʥ ʨʘʟʣʘʛʘʝʪʩʷ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʚ ʯʝʨʥʦʟʝʤʝ ʠ ʩʚʝʪʣʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʣʦʞʝʥʠʝ ʵʪʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʩʚʝʪʣʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ ʦʙʳʢʥʦʚʝʥʥʳʤ, ʪʦʨʬʷʥʦʡ, 

ʯʝʨʥʦʟʝʤʦʤ ʶʞʥʳʤ, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʠ ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʘʤʠ.  ɼʝʡʩʪʚʠʝ 

ʩʠʤʘʟʠʥʘ ʥʘ ʩʣʘʙʦʦʢʫʣʴʪʫʨʝʥʥʦʡ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ ʙʦʣʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ, ʯʝʤ ʥʘ ʭʦʨʦʰʦ ʦʢʫʣʴʪʫʨʝʥʥʦʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ 

ʤʠʢʨʦʧʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʦʙʨʘʟʮʘʤʠ ʩʝʤʠ ʪʠʧʦʚ ʧʦʯʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʣʠʥʫʨʦʥʦʤ, ʤʦʥʦʣʠʥʫʨʦʥʦʤ, 3,4-ʜʠʭʣʦʨʘʥʠʣʠʥʦʤ (3,4-ɼʍɸ) ʠ ʧʘʨʘ-

ʭʣʦʨʘʥʠʣʠʥʦʤ ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʵʢʩʧʦʥʠʨʦʚʘʥʠʠ ʚ 

ʨʘʟʣʠʯʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ (8õ25 Üʉ) ʥʘʠʙʦʣʴʰʝʡ ʠʥʘʢʪʠʚʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʮʝʣʠʥʥʳʡ ʢʨʘʩʥʦʟʝʤ ʠ ʦʢʫʣʴʪʫʨʝʥʥʘʷ 

ʧʦʜʟʦʣʠʩʪʘʷ ʠʣʣʶʚʠʘʣʴʥʦ-ʛʫʤʫʩʦʚʘʷ ʧʦʯʚʘ. ɼʨʫʛʠʝ ʦʙʨʘʟʮʳ (ʜʝʨʥʦʚʘʷ 

ʩʠʣʴʥʦʧʦʜʟʦʣʠʩʪʦ-ʛʣʝʝʚʘʷ, ʜʝʨʥʦʚʦ-ʧʘʣʝʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ, cʝʨʘʷ ʣʝʩʥʘʷ, 

ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʠ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʦʚʠʜʥʘʷ) ʧʨʦʷʚʣʷʣʠ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʫʶ ʩʘʤʦʦʯʠʱʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʘʢʪʠʚʘʮʠʷ ʠ 

ʨʘʟʣʦʞʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʠ ʦʪ 

ʪʠʧʘ ʧʦʯʚʳ, ʠ ʦʪ ʪʘʢʠʭ ʝʝ ʩʚʦʡʩʪʚ, ʢʘʢ ʩʪʝʧʝʥʴ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ, 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʪ. ʜ. [2]. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʛʦʨʠʟʦʥʪ. ʅʝʨʘʚʥʦʤʝʨʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʤʠʢʨʦʬʣʦʨʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʯʚʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʥʝʦʜʠʥʘʢʦʚʘʷ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʘʮʠʠ ʧʝʩʪʠʮʠʜʦʚ. ʊʘʢ, 

ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʨʘʟʠʥʘ ʠ ʬʝʥʘʢʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʠʭ 

ʟʘʣʝʛʘʥʠʷ ʚ ʧʦʯʚʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʦʨʜʨʘʤʘ ʚ 

ʩʣʦʝ 0-10 ʩʤ ʩʥʠʞʘʣʦʩʴ ʥʘ 90% ʯʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ, ʚ ʩʣʦʝ 40-50 ʩʤ ʪʦʣʴʢʦ ʯʝʨʝʟ 

ʪʨʠ ʤʝʩʷʮʘ. ɸʪʨʘʟʠʥ ʠ ʩʠʤʘʟʠʥ ʧʝʨʝʜʚʠʛʘʣʠʩʴ ʚʛʣʫʙʴ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ (ʜʦ 

60 ʩʤ), ʛʜʝ ʠʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʧʨʦʪʝʢʘʣʦ ʟʘʤʝʜʣʝʥʥʦ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ. ɸʪʨʘʟʠʥ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ 

ʧʦʯʚʳ (0-23 ʩʤ) ʨʘʟʣʘʛʘʝʪʩʷ ʚ 2-3 ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʥʠʞʥʠʭ (90-120 ʩʤ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʠʥʘʤʠʢʝ ʩʦʜʝʨʞʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʤʦʛʣʠ ʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʥʝʤʘʣʳʡ ʠʥʪʝʨʝʩ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʦʮʝʥʠʪʴ ʨʦʣʴ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ 

ʨʘʟʣʦʞʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʧʘʥʠʜ, ʣʠʥʫʨʦʥ ʠ 3,4-ɼʍɸ ʨʘʟʣʘʛʘʶʪʩʷ ʚ ʧʦʯʚʝ, 

ʚʟʷʪʦʡ ʠʟ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ (80-120 ʩʤ), ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ 

ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʢʘʟʘʥʥʦʝ, ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʠʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʭʠʤʠʯʝʩʢʠ ʠʥʝʨʪʥʳʝ ʧʝʩʪʠʮʠʜʳ ʩ ʚʳʩʦʢʦʡ 

ʤʠʛʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʛʣʫʙʦʢʠʝ 

ʛʦʨʠʟʦʥʪʳ ʦʥʠ ʜʦʣʛʦʝ ʚʨʝʤʷ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʪʘʤ, ʥʝ ʧʨʝʪʝʨʧʝʚʘʷ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 
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ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʪʠʤʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ 

ʥʝʡʪʨʘʣʴʥʘʷ ʩʨʝʜʘ, ʪʦ ʝʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʨʅ 6,5-7,5. ʆʯʝʚʠʜʥʦ, ʚ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ 

ʨʅ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʦʯʚʝ ʜʦʣʞʥʘ 

ʧʨʦʠʩʭʦʜʠʪʴ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ. ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʨʅ ʩʨʝʜʳ ʥʘ ʨʘʟʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʥʝʦʜʠʥʘʢʦʚʦ. ʊʘʢ, ʦʪʤʝʯʘʶʪ ʚʳʩʦʢʫʶ ʧʝʨʩʠʩʪʝʥʪʥʦʩʪʴ 

ʧʨʦʢʩʠʤʬʘʤʘ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ (ʨʅ 7,2). ʅʘʧʨʦʪʠʚ, ʣʘʩʩʦ ʤʝʥʝʝ ʩʪʘʙʠʣʝʥ ʢʘʢ 

ʚ ʢʠʩʣʦʡ, ʪʘʢ ʠ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʘʭ. ɸʤʠʥʦʪʨʠʘʟʦʣ ʚ ʱʝʣʦʯʥʦʡ ʠ ʢʠʩʣʦʡ ʩʨʝʜʘʭ 

ʪʘʢʞʝ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚ, ʯʝʤ ʚ ʥʝʡʪʨʘʣʴʥʦʡ. ʌʫʥʛʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʥʳʭ 5-ʭʣʦʨʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʩʥʠʞʘʣʘʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʱʝʣʦʯʥʦʡ ʠ ʥʝʡʪʨʘʣʴʥʦʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʧʣʠʯʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʉ
14 
ï ʘʪʨʘʟʠʥ ʚ ʧʦʯʚʝ ʨʘʟʣʘʛʘʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʘ ʉ
14
ï ʧʨʦʤʝʪʨʠʥ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ, ʧʦʩʢʦʣʴʢʫ ʟʘ 5 ʤʝʩ. ʧʨʠ ʨʅ 7.5 ʚ ʧʦʯʚʝ ʨʘʟʣʦʞʠʣʦʩʴ 65% 

ʘʪʨʘʟʠʥʘ ʠ 90% ʧʨʦʤʝʪʨʠʥʘ, ʘ ʧʨʠ ʨʅ 5,5 - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 89 ʠ 58%. 

 ɺ ʨʷʜʝ ʨʘʙʦʪ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʦʪʤʝʯʘʣʦʩʴ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʨʘʟʣʦʞʝʥʠʝ 

ʧʝʩʪʠʮʠʜʦʚ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʠʣʠ ʱʝʣʦʯʥʦʡ ʩʨʝʜʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʚʣʠʷʥʠʷ ʨʅ ʩʨʝʜʳ ʥʘ ʧʨʝʚʨʘʱʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʦʯʚʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, 

ʢʨʦʤʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʠ ʭʠʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ 

ʧʨʝʧʘʨʘʪʦʚ. [3]. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ. ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʣʦʞʝʥʠʝ 

ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʦʯʚʝ. ʊʘʢ, ʧʦʣʥʘʷ ʠʥʘʢʪʠʚʘʮʠʷ ʣʠʥʫʨʦʥʘ ʠ ʭʣʦʨ-ʀʌʂ ʥʘ ʙʝʜʥʳʭ 

ʛʫʤʫʩʦʤ ʧʦʯʚʘʭ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʯʝʨʝʟ 2,5-3 ʤʝʩ., ʥʘ ʙʦʛʘʪʳʭ ʯʝʨʝʟ 1 ʤʝʩ. ɺ 

ʧʦʯʚʘʭ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʣʠʥʫʨʦʥ, ʘʣʘʭʣʦʨ. ʘʪʨʘʟʠʥ ʜʦʣʴʰʝ 

ʩʦʭʨʘʥʷʣʠ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴ, ʯʝʤ ʚ ʧʦʯʚʝ, ʙʦʛʘʪʦʡ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ.  ɺ 

ʙʦʛʘʪʳʭ ʧʝʨʝʛʥʦʝʤ (ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ) ʧʦʯʚʘʭ ʤʝʪʦʙʨʦʤʫʨʦʥ ʨʘʟʨʫʰʘʣʩʷ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʙʝʜʥʳʭ ʧʝʨʝʛʥʦʝʤ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʨʘʪʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʪʦʡʢʦʩʪʴʶ ʜʠʫʨʦʥʘ, ʘʪʨʘʟʠʥʘ, ʘʤʝʪʨʠʥʘ, ʧʨʦʤʝʪʨʠʥʘ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ. ʊʘʢ ʩʪʦʡʢʦʩʪʴ ʜʠʭʣʦʨʘʥʘ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚ ʧʦʯʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ: ʪʘʢ, ʧʝʨʠʦʜ 

ʧʦʣʫʨʘʟʣʦʞʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʪʦʨʬʷʥʦʡ ʧʦʯʚʝ ʩʦʩʪʘʚʣʷʣ 13,6 ʤʝʩ. ʚ 

ʪʷʞʝʣʦʛʣʠʥʠʩʪʦʡ 16.2, ʘ ʚ ʣʝʛʢʦʡ ʧʝʩʯʘʥʦʡ - 30 ʤʝʩ. ʆʜʥʘʢʦ ʨʘʟʣʦʞʝʥʠʝ 

ʬʪʦʨʤʝʪʫʨʦʥʘ ʚ ʪʷʞʝʣʦʤ ʩʫʛʣʠʥʢʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 3.3% ʧʨʦʠʩʭʦʜʠʣʦ 

ʥʝʩʢʦʣʴʢʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʧʦʯʚʝ ʩ 7,2% ʛʫʤʫʩʘ [4]. 

ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɺ ʧʨʠʨʦʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ 

ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʭʦʜʘ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʧʦʯʚʝʥʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠʛʨʘʝʪ ʤʝʟʦʬʠʣʴʥʘʷ ʛʨʫʧʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 20-25 ʜʦ 

40-45Á ʠ ʦʧʪʠʤʫʤʦʤ 25-37Á. ʆʜʥʘʢʦ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʦʡ ʧʦʯʚʝ. ʄʦʞʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʤʦʙʠʣʠʟʘʮʠʦʥʥʳʝ, ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʞʝʣʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʣʫʯʰʝ 

ʚʩʝʛʦ ʧʨʦʪʝʢʘʶʪ ʧʨʠ ʚʣʘʞʥʦʩʪʠ, ʧʨʠʙʣʠʞʘʶʱʝʡʩʷ ʢ 60% ʇɺ. ʆʜʥʘʢʦ ʠ ʧʨʠ 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʚʣʘʞʥʦʩʪʠ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʠʥʪʝʥʩʠʚʥʦʛʦ 
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ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʧʦʯʚʝ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʝʨʤʝʥʪʳ. 

ʈʘʟʣʦʞʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʧʦʯʚʳ. ʀʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʣʠ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʣʠʥʫʨʦʥʘ ʠ ʩʠʤʘʟʠʥʘ. ʇʦ ʜʘʥʥʳʤ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʦʧʳʪʦʚ ʧʝʨʠʦʜ ʧʦʣʫʨʘʟʣʦʞʝʥʠʷ ʣʠʥʫʨʦʥʘ ʧʨʠ 25-50% ʇɺ 

ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 39,4-41,7 ʥʝʜ. ʧʨʠ 4Üʉ ʠ 9,2-12,5 ʥʝʜ. ï ʧʨʠ 22 Üʉ. ɼʣʷ 

100% ʇɺ (ʜʣʷ ʪʝʭ ʞʝ ʪʝʤʧʝʨʘʪʫʨ) ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

26,8 ʠ 8 ʥʝʜ. ɼʠʬʝʥʘʤʠʜ ʧʨʠ 50% ʇɺ ʠ 10 Üʉ ʨʘʟʣʘʛʘʣʩʷ ʥʘ 40-50%, ʘ ʧʨʠ 20-30 

Üʉ ï ʙʦʣʝʝ ʯʝʤ ʥʘ 90%. ʇʦʚʳʰʝʥʥʳʝ ʚʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʠʥʘʢʪʠʚʘʮʠʠ ʩʠʤʤʪʨʠʘʟʠʥʦʚ. 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʠʤʝʨʘʭ ʠʩʩʣʝʜʦʚʘʣʩʷ ʚ ʦʩʥʦʚʥʦʤ ʵʬʬʝʢʪ ʦʪ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʥʝʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ 

ʦʩʪʘʣʴʥʳʭ (ʧʨʠʥʮʠʧ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ). ɹʦʣʝʝ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʜʘʶʪ ʦʧʳʪʳ ʧʦ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʩʭʝʤʝ, ʪʘʢ ʢʘʢ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʧʝʩʪʠʮʠʜ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʩʨʝʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʧʨʦʧʘʥʠʜʘ, ʣʠʥʫʨʦʥʘ ʠ 3,4-ɼʍɸ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʠʟʤʝʥʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 3,4-ɼʍɸ, 

ʥʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʣʘʛʘʝʪʩʷ ʧʨʠ 66% ʇɺ. ʂʘʢ ʥʝʜʦʩʪʘʪʦʢ (33% 

ʇɺ), ʪʘʢ ʠ ʠʟʙʳʪʦʢ ʚʣʘʛʠ (99% ʇɺ) ʪʦʨʤʦʟʠʣʠ ʨʘʟʣʦʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ. ʆʜʥʘʢʦ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʦʢʘʟʳʚʘʣ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. 

ʊʘʢ, ʦʧʪʠʤʫʤ ʧʨʦʮʝʩʩʘ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 28-38 Üʉ, ʘ ʧʨʠ 18 Üʉ ʨʘʟʣʦʞʝʥʠʝ 

ʨʝʟʢʦ ʟʘʤʝʜʣʷʣʦʩʴ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʚʣʘʞʥʝʥʠʠ (99% ʇɺ) ʥʘʠʙʦʣʴʰʘʷ 

ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʦʪʤʝʯʘʣʘʩʴ ʧʨʠ 28 Üʉ, ʧʨʠ 38 Üʉ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ 

ʪʦʨʤʦʞʝʥʠʝ ʧʨʦʮʝʩʩʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʢʦʨʝʥʠʶ ʨʘʟʣʦʞʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʡ ʣʠʰʴ ʜʦ ʠʟʚʝʩʪʥʦʛʦ ʧʨʝʜʝʣʘ [5]. 

ɸʵʨʘʮʠʷ ʧʦʯʚʳ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʘ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. ʄʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʘʵʨʘʮʠʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ 

ʪʦʢʩʠʢʘʥʪʦʚ. ʅʝʢʦʪʦʨʳʝ ʨʝʘʢʮʠʠ ʜʝʪʦʢʩʠʢʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʨʘʟʨʳʚ ʙʝʥʟʦʣʴʥʦʛʦ 

ʢʦʣʴʮʘ) ʧʨʦʪʝʢʘʶʪ ʪʦʣʴʢʦ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʶʪ ʚʢʣʶʯʝʥʠʷ 

ʚ ʧʨʦʮʝʩʩ ʢʠʩʣʦʨʦʜʘ. ʊʘʢ, ʚ ʘʪʤʦʩʬʝʨʝ ʘʟʦʪʘ ʨʘʟʣʦʞʝʥʠʝ ʧʠʨʘʤʠʥʘ ʧʦʣʥʦʩʪʴʶ 

ʙʣʦʢʠʨʦʚʘʣʦʩʴ. ɺ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʦʧʳʪʘʭ (ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʦʚʠʜʥʘʷ ʧʦʯʚʘ 

ʜʝʣʴʪʳ ʨ. ʂʫʙʘʥʠ) ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʧʦʯʚʳ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʨʦʧʘʥʠʜʦʤ, 

ʥʘʙʣʶʜʘʣʠ ʟʘʤʝʜʣʝʥʠʝ ʝʛʦ ʨʘʟʣʦʞʝʥʠʷ. ʆʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ 

ʧʨʦʧʘʥʠʜʘ ʥʘ ʟʘʪʦʧʣʝʥʥʳʭ ʧʦʯʚʘʭ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʤʝʯʝʥʳʤ 3,4-

ɼʍɸ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʜʝʣʷʝʪʩʷ ʚʩʝʛʦ 4% ʉʆ2 ʦʪ ʢʦʣʠʯʝʩʪʚʘ, ʚʳʩʚʦʙʦʞʜʘʶʱʝʛʦʩʷ ʚ 

ʥʝʩʪʝʨʠʣʠʟʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʫʩʣʦʚʠʷʭ ʧʣʦʭʦʡ ʘʵʨʘʮʠʠ 

ʣʠʥʫʨʦʥ ʨʘʟʣʘʛʘʝʪʩʷ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʨʘʟʣʘʛʘʝʪʩʷ 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʤʝʯʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʘʵʨʘʮʠʠ ʥʘ ʨʘʟʣʦʞʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʅʘʜʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʚ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ ʨʘʟʥʳʝ ʘʚʪʦʨʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 
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ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʥʝʦʜʠʥʘʢʦʚʳʭ ʦʙʲʝʤʦʚ ʠʣʠ ʵʢʩʧʦʥʠʨʫʶʪ ʧʦʯʚʫ ʚ 

ʨʘʟʣʠʯʥʳʭ ʝʤʢʦʩʪʷʭ. ʊʘʢ, ʜʣʷ ʠʥʢʫʙʘʮʠʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʪʦʢʩʠʢʘʥʪʘʤʠ, ʧʨʠʤʝʥʷʣʠ ʢʦʣʙʳ, ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʧʘʢʝʪʳ, ʚʝʛʝʪʘʮʠʦʥʥʳʝ 

ʩʦʩʫʜʳ ʣʠʙʦ ʢʦʥʪʝʡʥʝʨʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʲʝʤ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ 

(ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ) ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʣʠʷʝʪ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘ 

ʨʘʟʣʦʞʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ. ɺ ʙʦʣʴʰʝʤ ʦʙʲʝʤʝ ʧʦʯʚʝʥʥʦʡ ʤʘʩʩʳ 

(ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʩʦʩʫʜʳ) ʩʦʝʜʠʥʝʥʠʷ ʩʦʭʨʘʥʷʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʣʴʰʝ, ʯʝʤ ʚ 

ʩʨʝʜʥʝʤ (ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʧʘʢʝʪʳ) ʠ, ʦʩʦʙʝʥʥʦ, ʚ ʤʠʥʠʤʘʣʴʥʦʤ ʦʙʲʝʤʝ (ʯʘʰʢʠ 

ʇʝʪʨʠ). ʕʪʦ, ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʣʦʞʝʥʠʝʤ ʯʫʞʝʨʦʜʥʳʭ 

ʚʝʱʝʩʪʚ (ʢʩʝʥʦʙʠʦʪʠʢʦʚ) ʘʵʨʦʙʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 
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ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ɿɸʇɸɼʅʓʁ ʎɺɽʊʆʏʅʓʁ ʊʈʀʇʉ 

 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʚʦʱʥʳʭ, ʧʣʦʜʦʚʳʭ ʠ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʧʘʜʥʳʡ ʮʚʝʪʦʯʥʳʡ ʪʨʠʧʩ Frankliniella 

occidentalis Perg. ʕʪʦʪ ʚʠʜ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʪʘʢʞʝ ʢʘʢ ʧʝʨʝʥʦʩʯʠʢ ʚʠʨʫʩʘ 

ʧʷʪʥʠʩʪʦʛʦ ʫʚʷʜʘʥʠʷ ʪʦʤʘʪʦʚ, ʢʨʦʤʝ ʉʐɸ, ʦʪʢʫʜʘ ʟʘʚʝʟʝʥ ʚ ɽʚʨʦʧʫ, ʦʪʤʝʯʝʥ ʚʦ 

ʌʨʘʥʮʠʠ, ʅʠʜʝʨʣʘʥʜʘʭ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ɼʘʥʠʠ, ʐʚʝʮʠʠ, ʅʦʨʚʝʛʠʠ, 

ʐʚʝʡʮʘʨʠʠ, ʀʩʧʘʥʠʠ, ʀʪʘʣʠʠ, ɺʝʥʛʨʠʠ [1]. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʨʝʜʠʪʝʣʴ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʘʢ Fr. occidentalis ʠ 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʨʘʥʝʝ ʢʘʢ ʦʨʘʥʞʝʨʝʡʥʳʡ ʪʨʠʧc Heliothrips haemorrhoidalis, 

ʚʳʷʚʣʝʥ ʚ 1989 ʛ. ʧʨʠ ʫʪʦʯʥʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʨʠʧʩʦʚ, ʧʦʚʨʝʞʜʘʶʱʠʭ 

ʮʚʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʤ ʇʎʇʆ çʎʚʝʪʳè, ʥʘ ʤʘʪʦʯʥʳʭ ʧʦʩʘʜʢʘʭ 

ʭʨʠʟʘʥʪʝʤʳ ʠ ʛʚʦʟʜʠʢʠ (ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ɻʦʣʣʘʥʜʠʠ). ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ 

ʠ ʙʦʣʝʝ ʨʘʥʥʝʝ ʧʦʷʚʣʝʥʠʝ ʟʘʧʘʜʥʦʛʦ ʮʚʝʪʦʯʥʦʛʦ ʪʨʠʧʩʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʝʩʣʠ 
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ʫʯʝʩʪʴ ʨʝʟʢʦ ʚʦʟʨʦʩʰʫʶ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʪʨʠʧʩʦʚ ʚ ʮʚʝʪʦʯʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʧʨʝʞʜʝ ʩʧʦʩʦʙʦʚ 

ʟʘʱʠʪʳ [2,3]. 

ʂʨʫʛ ʧʦʚʨʝʞʜʘʝʤʳʭ ʮʚʝʪʦʯʥʳʤ ʪʨʠʧʩʦʤ ʨʘʩʪʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ. 

ʉʨʝʜʠ ʥʠʭ ʨʦʟʘ, ʛʝʨʙʝʨʘ, ʭʨʠʟʘʥʪʝʤʘ, ʛʚʦʟʜʠʢʘ, ʛʣʦʢʩʠʥʠʷ, ʩʘʣʘʪ, ʪʦʤʘʪʳ, 

ʦʛʫʨʝʮ; ʨʷʜ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ, ʣʶʮʝʨʥʘ, ʭʣʦʧʯʘʪʥʠʢ. ɺʨʝʜʦʥʦʩʥʦʩʪʴ 

ʧʨʦʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʘ ʥʘ ʮʚʝʪʦʯʥʳʭ ʨʘʩʪʝʥʠʷʭ ï ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʨʘʩʪʝʥʠʡ [4]. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. Fr. occidentalis ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʨʷʜʫ 

ʙʘʭʨʦʤʯʘʪʦʢʨʳʣʳʭ ï Thysanoptera ʩʝʤʝʡʩʪʚʫ Thripidae. ʀʟ ʜʨʫʛʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠʟʚʝʩʪʥʳ ʝʱʝ 3 ʚʠʜʘ; 

ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ Fr. Intonsa Trybom., ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ 

ʟʣʘʢʘʭ Fr. tennicornis Uzel ʠ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ Fr. Pallida Uzel.  

ʄʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʉʘʤʮʳ ʮʚʝʪʦʯʥʦʛʦ ʪʨʠʧʩʘ ʙʦʣʝʝ 

ʤʝʣʢʠʝ (0,9 ʤʤ), ʯʝʤ ʩʘʤʢʠ (1,2 ʤʤ), ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. 

ʈʘʟʤʥʦʞʘʝʪʩʷ ʚʠʜ ʢʘʢ ʧʦʣʦʚʳʤ ʧʫʪʝʤ, ʪʘʢ ʠ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠ. ʉʘʤʢʘ 

ʟʘʧʘʜʥʦʛʦ ʮʚʝʪʦʯʥʦʛʦ ʪʨʠʧʩʘ ʧʨʦʠʟʚʦʜʠʪ ʦʪʢʣʘʜʢʫ ʷʡʮ ʚ ʧʘʨʝʥʭʠʤʫ ʣʠʩʪʴʝʚ, 

ʮʚʝʪʢʦʚ, ʧʣʦʜʦʚ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 26 
Ü
ʉ ʷʡʮʦ ʨʘʟʚʠʚʘʝʪʩʷ 4 ʜʥʷ, ʧʨʠ 15 

Ü
ʉ ï 13 

ʜʥʝʡ. ʉʨʘʟʫ ʧʦʩʣʝ ʦʪʨʦʞʜʝʥʠʷ ʣʠʯʠʥʢʘ ʥʘʯʠʥʘʝʪ ʧʠʪʘʪʴʩʷ, ʧʨʦʢʘʣʳʚʘʷ 

ʨʘʩʪʠʪʝʣʴʥʫʶ ʪʢʘʥʴ ʠ ʚʳʩʘʩʳʚʘʷ ʩʦʜʝʨʞʠʤʦʝ ʢʣʝʪʢʠ. ʇʦʩʣʝ ʚʪʦʨʦʡ ʣʠʥʴʢʠ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʢʦʤʦʛʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʪʦʨʦʛʦ ʥʝ ʠʤʝʝʪ 

ʢʨʳʣɹʝʚ, ʫʩʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʦʯʝ, ʯʝʤ ʫ ʠʤʘʛʦ. ʆʙʘ ʥʠʤʬʘʣʴʥʳʭ ʚʦʟʨʘʩʪʘ 

ʧʨʦʭʦʜʷʪ ʯʘʱʝ ʚʩʝʛʦ ʚ ʧʦʯʚʝ (ʥʘ ʛʣʫʙʠʥʝ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ) ʠʣʠ ʚ ʫʢʨʳʪʠʠ ʥʘ ʨʘʩʪʝʥʠʠ. 

ʊʦʣʴʢʦ ʯʪʦ ʚʳʣʫʧʠʚʰʘʷʩʷ ʩʘʤʢʘ ʠʤʝʝʪ ʩʚʝʪʣʫʶ ʦʢʨʘʩʢʫ, ʘ ʦʢʦʥʯʘʪʝʣʴʥʳʡ 

ʮʚʝʪ ʧʨʠʦʙʨʝʪʘʝʪ ʯʝʨʝʟ 48 ʯ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʝʝ ʞʠʟʥʠ 40 ʜʥʝʡ ʠ ʙʦʣʝʝ. 

ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ 3 ʜʥʷ ʥʘʯʠʥʘʝʪʩʷ ʦʪʢʣʘʜʢʘ ʷʠʮ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʮʝʩʩʘ 

ʩʧʘʨʠʚʘʥʠʷ ʩ ʩʘʤʮʘʤʠ (ʢʘʞʜʘʷ ʩʘʤʢʘ ʪʨʠʧʩʘ ʩʧʦʩʦʙʥʘ ʦʪʣʦʞʠʪʴ ʦʜʥʦ ʷʡʮʦ ʚ 

ʩʫʪʢʠ). ʀʟ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʠʮ ʧʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʩʘʤʮʳ, ʠʟ 

ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ï ʚ ʦʩʥʦʚʥʦʤ ʩʘʤʢʠ. ɺ ʨʝʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ 

ʟʘʧʘʜʥʳʡ ʮʚʝʪʦʯʥʳʡ ʪʨʠʧʩ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 5 - 7 ʛʝʥʝʨʘʮʠʡ (ʚ 

ʟʘʱʠʱʝʥʥʦʤ ʛʨʫʥʪʝ ʙʦʣʴʰʝ). ʀʤʘʛʦ ʜʦʚʦʣʴʥʦ ʧʦʜʚʠʞʥʳ, ʦʯʝʥʴ ʯʘʩʪʦ 

ʩʪʘʨʘʶʪʩʷ ʧʨʷʪʘʪʴʩʷ ʤʝʞʜʫ ʣʝʧʝʩʪʢʘʤʠ ʮʚʝʪʦʚ ʠ ʚ ʮʚʝʪʦʣʦʞʝ. ʃʝʛʢʦ 

ʧʝʨʝʥʦʩʷʪʩʷ ʚʦʟʜʫʰʥʳʤʠ ʧʦʪʦʢʘʤʠ ʧʨʠ ʚʝʪʨʝ. 

ʆʢʨʘʩʢʘ ʪʝʣʘ ʫ ʩʘʤʮʦʚ ʦʯʝʥʴ ʩʚʝʪʣʘʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʭ ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ 

ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʦʜʘ Frankliniella. ʋ ʩʘʤʦʢ ʦʢʨʘʩʢʘ ʚʘʨʴʠʨʫʝʪ ʦʪ ʪʝʤʥʦ- 

ʢʦʨʠʯʥʝʚʦʡ ʜʦ ʩʚʝʪʣʦ-ʞʝʣʪʦʡ. ʋ ʦʜʥʠʭ ʬʦʨʤ ʦʥʘ ʩʚʝʪʣʦ-ʞʝʣʪʘʷ ʩ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʤʠ ʨʘʩʧʣʳʚʯʘʪʳʤʠ ʧʷʪʥʘʤʠ ʥʘ ʩʧʠʥʥʦʡ ʩʪʦʨʦʥʝ; ʥʘ ʧʦʩʣʝʜʥʠʭ 

ʪʝʨʛʠʪʘʭ ʙʨʶʰʢʘ ʢʦʥʪʫʨʳ ʧʷʪʝʥ ʙʦʣʝʝ ʦʧʨʝʜʝʣʸʥʥʳʝ, ʚ ʚʠʜʝ ʜʚʫʭ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʭ ʧʦʣʦʩ. ʆʜʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʧʝʨʝʢ ʪʝʨʛʠʪʘ ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ, 

ʚʪʦʨʘʷ ʠʜʝʪ ʧʦʩʝʨʝʜʠʥʝ ʚʜʦʣʴ ʥʝʛʦ. ʀʟʚʝʩʪʥʳ ʩʦʚʝʨʰʝʥʥʦ ʢʦʨʠʯʥʝʚʳʝ ʬʦʨʤʳ, 

ʘ ʪʘʢʞʝ ʮʝʣʘʷ ʩʝʨʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʬʦʨʤ (ʥʘʧʨʠʤʝʨ, ʛʨʫʜʴ ʞʝʣʪʘʷ ʩ 

ʦʨʘʥʞʝʚʳʤ ʦʪʪʝʥʢʦʤ, ʙʨʶʰʢʦ ʢʦʨʠʯʥʝʚʦʝ ʠʣʠ ʩʚʝʪʣʦ-ʞʝʣʪʦʝ ʩ ʨʠʩʫʥʢʦʤ). 
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ʋʩʠʢʠ 8-ʯʣʝʥʠʢʦʚʳʝ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʫʶ ʦʢʨʘʩʢʫ; ʫ 

ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʭ ʬʦʨʤ ʙʦʣʝʝ ʪʝʤʥʫʶ (I, II  ʠ VI-VIII  ʯʣʝʥʠʢʠ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʳʝ, I ʯʣʝʥʠʢ ʥʝʤʥʦʛʦ ʩʚʝʪʣʝʝ II); ʫ ʩʚʝʪʣʦʦʢʨʘʰʝʥʥʳʭ ʬʦʨʤ ï I ʯʣʝʥʠʢ 

ʩʚʝʪʣʳʡ, III , IV ʠ V ʩʚʝʪʣʳʝ ʚ ʦʩʥʦʚʘʥʠʠ, ʢʦʨʠʯʥʝʚʳʝ ʥʘ ʚʝʨʰʠʥʝ, ʧʨʠʯʝʤ 

ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʪʝʤʥʦʡ ʠ ʩʚʝʪʣʦʡ ʯʘʩʪʷʤʠ ʯʣʝʥʠʢʘ ʯʝʪʢʘʷ, ʧʦʯʪʠ ʙʝʟ ʧʝʨʝʭʦʜʘ, 

ʦʩʦʙʝʥʥʦ ʥʘ V ʯʣʝʥʠʢʝ. I ʯʣʝʥʠʢ ʫʩʠʢʦʚ ʙʝʟ ʩʨʝʜʥʝʜʦʨʩʘʣʴʥʳʭ ʱʝʪʠʥʦʢ, III ʠ 

IV ʩ ʧʘʨʥʳʤʠ ʪʨʠʭʦʤʘʤʠ. ʈʘʟʤʝʨʳ ʯʣʝʥʠʢʦʚ ʫʩʠʢʦʚ (ʜʣʠʥʘ / ʰʠʨʠʥʘ, ʤʢʤ) 

ʩʣʝʜʫʶʱʠʝ: I ï 28/30, II  ï 39/25, III  ï 55/19, IV ï 47/19, V ï 39/17, VI  ï 48/19, VII  

ï 10/6, VIII  ï 14/6. 

ʅʦʛʠ ʞʝʣʪʳʝ ʫ ʩʚʝʪʣʳʭ ʬʦʨʤ ʠ ʢʦʨʠʯʥʝʚʘʪʳʝ ʩ ʞʝʣʪʳʤʠ ʣʘʧʢʘʤʠ I 

ʪʝʤʥʳʭ. ɺʩʝ ʱʝʪʠʥʢʠ ʥʘ ʪʝʣʝ ʪʝʤʥʳʝ.  

ɻʦʣʦʚʘ ʧʦʧʝʨʝʯʥʘʷ (ʜʣʠʥʘ ʝʝ ʙʝʟ ʨʦʪʦʚʦʛʦ ʢʦʥʫʩʘ ʚ 1,3ï1,5 ʨʘʟʘ ʢʦʨʦʯʝ 

ʰʠʨʠʥʳ ʧʦʜ ʛʣʘʟʘʤʠ). ɻʣʘʟʘ ʢʨʫʧʥʳʝ ʟʘʥʠʤʘʶʪ ʧʦʣʦʚʠʥʫ ʛʦʣʦʚʳ. ʀʤʝʶʪʩʷ ʜʚʝ 

ʧʘʨʳ ʤʘʣʝʥʴʢʠʭ ʧʨʝʜʛʣʘʟʢʦʚʳʭ ʱʝʪʠʥʢʠ ʠ ʦʜʥʘ ʧʘʨʘ ʜʣʠʥʥʳʭ ʤʝʞʛʣʘʟʢʦʚʳʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ ʟʘʜʥʝʡ ʧʘʨʦʡ ʛʣʘʟʢʦʚ ʥʘ ʛʨʘʥʠʮʝ ʠʭ ʚʝʨʭʥʝʛʦ ʢʨʘʷ. ʇʦʜ 

ʩʣʦʞʥʳʤʠ ʛʣʘʟʘʤʠ ʥʘʭʦʜʠʪʩʷ ʨʷʜ ʧʦʩʪʦʢʫʣʷʨʥʳʭ ʱʝʪʠʥʦʢ, ʦʜʥʘ ʠʟ ʥʠʭ (ʪʨʝʪʴʷ) 

ʥʘʠʙʦʣʝʝ ʜʣʠʥʥʘʷ ʠ ʪʝʤʥʘʷ. ʈʦʪʦʚʦʡ ʢʦʥʫʩ ʟʘʭʦʜʠʪ ʟʘ ʟʘʜʥʶʶ ʧʦʣʦʚʠʥʫ 

ʧʝʨʝʜʥʝʛʨʫʜʠ. ʏʝʣʶʩʪʥʳʝ ʱʫʧʠʢʠ 3-ʯʣʝʥʠʢʦʚʳʝ. 

ʇʨʦʧʦʪʫʤ ʧʦʧʝʨʝʯʥʘʷ (ʜʣʠʥʘ 138, ʰʠʨʠʥʘ 195 ʤʢʤ), ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ 

ʧʘʨʘ ʜʣʠʥʥʳʭ (56-63 ʤʢʤ) ʱʝʪʠʥʦʢ, ʱʝʪʠʥʢʠ ʠʤʝʶʪʩʷ ʥʘ ʧʝʨʝʜʥʠʭ ʫʛʣʘʭ (70-75 

ʤʢʤ), ʥʘ ʟʘʜʥʝʤ ʢʨʘʝ (42-46 ʤʢʤ) ʠ ʥʘ ʟʘʜʥʠʭ ʫʛʣʘʭ ï ʚʥʫʪʨʝʥʥʠʝ (81-84 ʤʢʤ) ʠ 

ʥʘʨʫʞʥʳʝ (70-76 ʤʢʤ). 

ʂʨʳʣʴʷ ʩʚʝʪʣʦ-ʞʝʣʪʳʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʠʝ. ʅʘ ʢʦʩʪʘʣʴʥʦʡ ʞʠʣʢʝ 

ʧʝʨʝʜʥʠʭ ʢʨʳʣʴʝʚ 25ï26 ʱʝʪʠʥʦʢ, ʥʘ ʧʝʨʝʜʥʝʡ ʞʠʣʢʝ ï 19 ʠ ʥʘ ʟʘʜʥʝʡ ʞʠʣʢʝ 

14ï15 ʱʝʪʠʥʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʘʚʥʦʤʝʨʥʦ. 

ɹʨʶʰʢʦ ʫʜʣʠʥʝʥʥʦʝ, ʥʘ ʙʦʢʘʭ IVï VIII ʪʝʨʛʠʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʢʪʝʥʠʜʠʠ. 

ɿʘʜʥʠʡ ʢʨʘʡ VIII  ʪʝʨʛʠʪʘ ʩ ʧʦʣʥʳʤ ʛʨʝʙʥʝʤ. ɼʣʠʥʘ ʱʝʪʠʥʦʢ IX ʪʝʨʛʠʪʘ ï S. 1ï

112ï120, S. 2ï120ï130, S. 3ï 120, X ʪʝʨʛʠʪʘ ï S. 1ï126ï140, S. 2ï 117ï125. 

ʋ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚʠʜʘ Fr. intonsa Tryb. V ʯʣʝʥʠʢ ʫʩʠʢʦʚ 

ʧʦʣʥʦʩʪʴʶ ʪʝʤʥʳʡ, ʛʨʝʙʝʥʴ ʥʘ ʟʘʜʥʝʤ ʢʨʘʝ VIII  ʪʝʨʛʠʪʘ ʠʟ ʪʦʥʢʠʭ ʜʣʠʥʥʳʭ 

ʟʫʙʯʠʢʦʚ. ɾʠʚʝʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʮʚʝʪʢʘʭ ʜʚʫʜʦʣʴʥʳʭ. ʋ Fr. tennicornis Uzel ʫʩʠʢʠ 

2.5 ʨʘʟʘ ʜʣʠʥʥʝʝ ʛʦʣʦʚʳ, ʪʦʥʢʠʝ, IV ʯʣʝʥʠʢ ʠʤʝʝʪ ʨʘʟʤʝʨʳ 63/18. V ʯʣʝʥʠʢ 

ʫʩʠʢʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʝʪʣʳʡ, ʞʝʣʪʳʡ. ɻʨʝʙʝʥʴ ʥʘ ʟʘʜʥʝʤ ʢʨʘʝ VIII  ʪʝʨʛʠʪʘ 

ʦʙʨʘʟʦʚʘʥ ʢʦʨʦʪʢʠʤʠ ʟʫʙʮʘʤʠ ʩ ʰʠʨʦʢʠʤ ʦʩʥʦʚʘʥʠʝʤ. ɾʠʚʝʪ ʵʪʦʪ ʚʠʜ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʟʣʘʢʘʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʚʠʜʦʚ Fr. Pallida Uzel 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʞʝ. ʆʢʨʘʩʢʘ ʝʛʦ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ. VIII  ʯʣʝʥʠʢ ʫʩʠʢʦʚ ʟʘʤʝʪʥʦ 

ʜʣʠʥʥʝʝ VII. ɾʠʚʝʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʤʦʪʳʣʴʢʦʚʳʭ, ʧʦʣʠʬʘʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʪʨʠʧʩʦʚ ʨʦʜʘ Francliniella ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʨʫʛʠʭ ʨʦʜʦʚ, ʪʦ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʛʣʘʜʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ʙʝʟ ʛʨʫʙʦʩʝʪʯʘʪʦʡ 

ʩʢʫʣʴʧʪʫʨʳ, ʥʘʣʠʯʠʝ ʥʘ ʧʝʨʝʜʥʝʛʨʫʜʠ ʢʨʦʤʝ ʜʣʠʥʥʳʭ ʧʝʨʝʜʥʝʫʛʦʣʴʥʳʭ 

ʱʝʪʠʥʦʢ ʜʚʫʭ ʜʣʠʥʥʳʭ ʱʝʪʠʥʦʢ ʥʘ ʝʝ ʥʘʨʫʞʥʦʤ ʢʨʘʝ ʠ ʜʚʫʭ ʧʘʨ ʫʜʣʠʥʥʝʥʳʭ 

ʱʝʪʠʥʦʢ ʥʘ ʝʝ ʟʘʜʥʠʭ ʫʛʣʘʭ, ʘ ʪʘʢʞʝ ʨʘʚʥʦʤʝʨʥʦʝ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʱʝʪʠʥʦʢ ʥʘ ʧʝʨʝʜʥʝʡ ʞʠʣʢʝ ʧʝʨʝʜʥʠʭ ʢʨʳʣʴʝʚ. 
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ʆʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ Fr. occidentalis ʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʧʦ ʢʨʫʧʥʳʤ ʧʦʩʪʦʢʫʣʷʨʥʳʤ ʱʝʪʠʥʢʘʤ. ʋ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʫ ʥʘʩ ʚʠʜʦʚ 

ʵʪʦʛʦ ʨʦʜʘ ʧʦʩʪʦʢʫʣʷʨʥʳʝ ʱʝʪʠʥʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʦʯʝ (ʜʦ 20 ʤʢʤ). 

ʄʝʨʳ ʙʦʨʴʙʳ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʙʦʨʴʙʝ ʩ 

ʮʚʝʪʦʯʥʳʤ ʪʨʠʧʩʦʤ ʟʘʥʠʤʘʶʪ ʢʘʨʘʥʪʠʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʥʪʨʦʣʴ 

ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʨʘʩʩʘʜʳ ʠ ʯʝʨʝʥʢʦʚ (ʦʩʦʙʝʥʥʦ ʠʤʧʦʨʪʥʳʭ) ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ. ʂ 

ʯʠʩʣʫ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʦʪʥʦʩʷʪʩʷ ʜʝʟʠʥʬʝʢʮʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʘʨʳ, ʘ ʪʘʢʞʝ ʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʟʘ 15 ʜʥʝʡ ʜʦ 

ʚʳʩʘʜʢʠ ʢʫʣʴʪʫʨʳ, ʫʜʘʣʝʥʠʝ ʩʦʨʥʷʢʦʚ ʠ ʜʨ. 

ʇʨʠ ʟʘʱʠʪʝ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʠʧʩʘ 

ʥʠʞʝ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʭʠʱʥʳʭ ʢʣʝʱʝʡ 

Amblyseius cucumeris ʠ A. Barkeri (100ï200 ʦʩʦʙʝʡ / ʤ
2
 ʚ ʪʝʯʝʥʠʝ 18-25 ʜʥʝʡ). 

ʅʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨʘʭ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʮʚʝʪʦʯʥʳʤ 

ʪʨʠʧʩʦʤ ʷʚʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʡ. ʆʜʥʘʢʦ ʣʘʙʦʨʘʪʦʨʥʘʷ ʦʮʝʥʢʘ ʢʦʥʪʘʢʪʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʨʷʜʘ ʧʨʝʧʘʨʘʪʦʚ (ʘʢʪʝʣʣʠʢ, ʜʝʮʠʩ) ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʪʦʯʥʠʢʦʚ 

ʭʨʠʟʘʥʪʝʤʳ ʧʨʦʪʠʚ ʮʚʝʪʦʯʥʦʛʦ ʪʨʠʧʩʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (0,2%) ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʫʝʤʳʭ 

ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʦ 100% ʛʠʙʝʣʠ ʚʨʝʜʠʪʝʣʷ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ʚʨʝʜʠʪʝʣʷ, ʟʘʚʝʟʝʥʥʘʷ ʚ ʥʘʰʫ ʩʪʨʘʥʫ, ʦʙʣʘʜʘʝʪ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʧʝʩʪʠʮʠʜʘʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʤʝʨ 

ʙʦʨʴʙʳ [5]. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʬʫʤʠʛʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʚ 

ʯʝʨʝʜʦʚʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠʟ ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, 

ʚʥʦʩʠʤʳʭ ʩ ʧʦʤʦʱʴʶ ʤʘʣʦʦʙʲʝʤʥʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ, ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʪʨʠʧʩʘ ʥʘ ʤʘʪʦʯʥʠʢʝ ʭʨʠʟʘʥʪʝʤʳ (ʩ 40 ʦʩʦʙʝʡ ʥʘ ʨʘʩʪʝʥʠʝ 

ʜʦ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ). ʆʜʥʘʢʦ ʪʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ 

ʣʠʢʚʠʜʘʮʠʠ ʦʯʘʛʘ ʚʨʝʜʠʪʝʣʷ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʚʨʝʜʦʥʦʩʥʦʩʪʴʶ ʠ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʮʚʝʪʦʯʥʦʛʦ ʪʨʠʧʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʤ 

ʧʨʦʚʝʜʝʥʠʝ ʪʱʘʪʝʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʨʠʧʩʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ, 

ʧʦʣʫʯʘʶʱʠʭ ʠʤʧʦʨʪʥʳʡ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʯʘʛʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝʜʠʪʝʣʷ. 
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ʉʘʧʨʦʥʦʚʘ ʃ.ʇ., ʩʪʫʜʝʥʪ,  

ʄʝʣʴʥʠʢʦʚʘ ʀ.ʀ. 

ʌɻɹʆʋ ɺʆ çʂʫʟʙʘʩʩʢʘʷ ɻʉʍɸè, ʛ. ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ  

 

ʂʋʃʔʊʋʈʅʆɽ ʅɸʉʃɽɼʀɽ ʂɸʂ ʌɸʂʊʆʈ ʈɸɿɺʀʊʀʗ ʊʋʈʀɿʄɸ  

ɺ ʂʋɿɹɸʉʉɽ (ʅɸ ʇʈʀʄɽʈɽ ɺɽʃʆʄɸʈʐʈʋʊɸ ɺ ɻ. ʂɽʄɽʈʆɺʆ) 

 

ʂʝʤʝʨʦʚʦ ï ʢʨʘʩʠʚʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʛʦʨʦʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦ ʦʙʦʠʤ 

ʙʝʨʝʛʘʤ ʨʝʢʠ ʊʦʤʴ. ʂʝʤʝʨʦʚʦ ʷʚʣʷʝʪʩʷ ʩʪʦʣʠʮʝʡ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥ ʙʳʣ 

ʦʩʥʦʚʘʥ ʚ 1918 ʛʦʜʫ ʠ ʠʤʝʝʪ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʨʘʟʚʠʪʠʝʤ ʫʛʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʳ ʨʝʛʠʦʥʘ. ɿʜʝʩʴ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʤʫʟʝʠ, ʧʘʤʷʪʥʠʢʠ, 

ʧʘʨʢʠ, ʩʢʚʝʨʳ ʠ ʜʨʫʛʠʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʪʦʨʠʝʡ ʛʦʨʦʜʘ ʠ 

ʝʛʦ ʢʫʣʴʪʫʨʦʡ [1]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʛʣʘʚʥʘʷ ʦʙʱʝʧʨʠʟʥʘʥʥʘʷ ʩʦʮʠʘʣʴʥʘʷ 

ʧʨʦʙʣʝʤʘ ʙʦʣʴʰʠʭ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʛʦʨʦʜʩʢʠʭ ʮʝʥʪʨʦʚ ï ʵʪʦ 

ʦʪʩʫʪʩʪʚʠʝ ʩʣʘʞʝʥʥʦʩʪʠ ʚ ʦʪʨʘʞʝʥʠʠ ʠʩʪʦʨʠʯʝʩʢʠ ʚʝʨʥʳʭ ʩʦʙʳʪʠʡ ʨʦʜʥʦʛʦ 

ʢʨʘʷ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʦʟʥʘʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʩʣʦʞʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʠ ʜʘʞʝ ʩʪʨʘʥʳ, ʝʩʣʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠʣʠ ʥʝ ʭʚʘʪʘʝʪ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʥʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ çʜʳʨʳè 

ʚʟʨʦʩʣʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʷʟʝʡ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʧʦʢʦʣʝʥʠʡ. 

ʕʪʦʪ ʚʦʧʨʦʩ ʨʘʩʢʨʳʚʘʶʪ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʪʘʢʠʝ ʘʚʪʦʨʳ ʢʘʢ ɻʦʨʝʣʦʚʘ ʖ.ʇ., 
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ɺʠʥʯʠʥʘ ʃ.ʅ, ɹʘʣʠʙʘʥʦʚʘ ʀ.ɸ. ʠ ʪ.ʜ. ɺʩʝ ʦʥʠ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʳ ʩ ʠʩʪʦʨʠʝʡ 

ʢʨʘʷ [2].  

ʀʩʪʦʨʠʢʠ, ʢʫʣʴʪʫʨʦʣʦʛʠ ʠ ʵʢʦʣʦʛʠ ʛʦʨʦʜʘ ʧʨʦʜʝʣʘʣʠ ʦʛʨʦʤʥʫʶ ʨʘʙʦʪʫ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʛʘʪʦʡ ʙʘʟʳ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʘʤʷʪʥʠʢʘʤ 

ʢʫʣʴʪʫʨʳ, ʠʟʦʙʠʣʠʶ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʢʫʣʴʪʫʨʥʳʭ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʤʝʩʪ, 

ʠʥʪʝʨʝʩʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʝʣʝʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɼʘʞʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʂʝʤʝʨʦʚʘ 

ʥʝʤʘʣʦ ʤʝʩʪ, ʠʤʝʶʱʠʭ ʠʩʪʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʙʝʨʝʞʥʦ ʭʨʘʥʷʱʠʭ ʧʘʤʷʪʴ ʠ 

ʥʘʩʣʝʜʠʝ ʥʘʰʠʭ ʧʨʝʜʢʦʚ. 

ʅʘʧʨʠʤʝʨ, ʤʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ çʊʦʤʩʢʘʷ ʧʠʩʘʥʠʮʘè, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 

300 ʥʘʩʢʘʣʴʥʳʭ ʨʠʩʫʥʢʦʚ, ʘ ʪʘʢʞʝ ʚʦʩʩʦʟʜʘʥʳ ʮʝʣʳʝ ʧʣʦʱʘʜʢʠ ʚ ʪʝʤʘʪʠʢʝ ʙʳʪʘ 

ʣʶʜʝʡ ʠʟ ʧʨʦʰʣʦʛʦ. ʇʨʦʛʫʣʢʠ ʧʦ ʞʠʚʦʧʠʩʥʳʤ ʣʝʩʘʤ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʥʘʙʣʶʜʘʪʴ ʟʘ ʣʝʩʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʞʠʚʦʪʥʳʤʠ ʚ ʚʦʣʴʝʨʘʭ ï ʚʩʝ ʵʪʦ 

ʫʥʠʢʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʣʶʙʳʭ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ʥʘʰʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʆʜʥʘʢʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʜʦʩʪʘʪʦʯʥʦ ʫʜʘʣʝʥʦ ʦʪ ʛʦʨʦʜʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʝʱʘʪʴ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʯʘʩʪʦ ʝʩʪʴ ʥʝ ʫ ʚʩʝʭ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʤʝʩʪʘ 

ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʥʝ ʩʣʦʞʥʦ ʥʘʡʪʠ ʯʪʦ-ʪʦ ʧʦ ʜʫʰʝ ʙʫʢʚʘʣʴʥʦ ʥʘ ʩʦʩʝʜʥʠʭ ʫʣʠʮʘʭ. 

ɾʠʪʝʣʠ ʩʪʦʣʠʮʳ ʂʫʟʙʘʩʩʘ ʠʤʝʶʪ ʥʝʚʝʨʦʷʪʥʫʶ ʯʝʩʪʴ ʞʠʪʴ ʩʨʝʜʠ ʠʟʚʘʷʥʠʡ, 

ʚʦʟʚʝʜʝʥʥʳʭ ʚ ʯʝʩʪʴ ʚʝʣʠʢʠʭ ʩʚʝʨʰʝʥʠʡ ʠʭ ʧʨʝʜʢʦʚ [3].  

ʆʜʥʠʤ ʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ ʤʝʩʪ ʂʝʤʝʨʦʚʘ ʷʚʣʷʝʪʩʷ ʂʨʘʩʥʘʷ ɻʦʨʢʘ, ʛʜʝ 

ʤʦʞʥʦ ʧʦʩʝʪʠʪʴ ʤʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ ʠ ʫʟʥʘʪʴ ʦʙ ʠʩʪʦʨʠʠ ʛʦʨʦʜʘ. ɿʘʪʝʤ ʤʦʞʥʦ 

ʦʪʧʨʘʚʠʪʴʩʷ ʚ ʧʘʨʢ çʃʝʩʥʘʷ ʩʢʘʟʢʘè, ʛʜʝ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ ʥʘ ʧʨʠʨʦʜʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʧʦʩʝʪʠʪʴ ʤʫʟʝʡ-ʫʩʘʜʴʙʫ 

çʑʝʛʣʦʚʩʢʦʝ ʠʤʝʥʠʝè, ʯʪʦʙʳ ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʦ ʞʠʟʥʠ ʢʨʝʩʪʴʷʥ ʚ ʧʨʦʰʣʦʤ. ʀ 

ʟʘʚʝʨʰʠʪʴ ʤʘʨʰʨʫʪ ʤʦʞʥʦ ʧʦʩʝʱʝʥʠʝʤ ʤʫʟʝʷ çɸʨʭʝʦʣʦʛʠʷ ʠ ʵʪʥʦʛʨʘʬʠʷ 

ʉʠʙʠʨʠè, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʣʝʢʮʠʶ ʜʨʝʚʥʠʭ ʘʨʪʝʬʘʢʪʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʤʘʨʰʨʫʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʚʠʜʝʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʘ.  

ʄʫʟʝʡ ʟʘʧʦʚʝʜʥʠʢ çʂʨʘʩʥʘʷ ʛʦʨʢʘè: ɿʜʝʩʴ ʥʘʯʘʣʘʩʴ ʠʩʪʦʨʠʷ ʂʫʟʙʘʩʩʘ. 

ʄʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ çʂʨʘʩʥʘʷ ɻʦʨʢʘè ʩʦʟʜʘʥ ʚ 1991 ʛʦʜʫ ʚ ʛʦʨʦʜʝ ʂʝʤʝʨʦʚʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʫʛʦʣʴʥʦʛʦ ʨʫʜʥʠʢʘ. ʉʘʤʳʡ ʜʨʝʚʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʧʘʤʷʪʥʠʢ ʤʫʟʝʷ ï ɻʦʨʝʣʘʷ ʛʦʨʘ. ɿʜʝʩʴ ʚ 1721 ʛʦʜʫ ʙʳʣ ʥʘʡʜʝʥ ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ. 

ɺ 1922-27 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʛʦ ʤʝʩʪʘ ʜʝʡʩʪʚʦʚʘʣʘ 

ɸʚʪʦʥʦʤʥʘʷ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʢʦʣʦʥʠʷ çʂʫʟʙʘʩʩè, ʚ ʢʦʪʦʨʦʡ ʪʨʫʜʠʣʠʩʴ ʣʶʜʠ 

ʙʦʣʝʝ 30 ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʤʠʨʘ. ɺ ʠʭ ʯʠʩʣʝ - ʠʟʚʝʩʪʥʳʡ 

ʛʦʣʣʘʥʜʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ʀ.ɹ. ʚʘʥ ʃʦʭʝʤ, ʢʦʪʦʨʳʡ ʦʩʪʘʚʠʣ ʙʦʛʘʪʦʝ ʥʘʩʣʝʜʠʝ ʚ 

ʚʠʜʝ ʧʝʨʚʳʭ ʜʦʤʦʚ çʪʘʫʥʭʘʫʩʦʚè. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʟʝʷ ʥʘʭʦʜʠʪʩʷ ʤʦʥʫʤʝʥʪ 

çʇʘʤʷʪʴ ʰʘʭʪʸʨʘʤ ʂʫʟʙʘʩʩʘè, ʩʦʟʜʘʥʥʳʡ ʩʢʫʣʴʧʪʦʨʦʤ ʩ ʤʠʨʦʚʦʡ ʩʣʘʚʦʡ 

ʕʨʥʩʪʦʤ ʅʝʠʟʚʝʩʪʥʳʤ. ʅʘ çʂʨʘʩʥʦʡ ɻʦʨʢʝè ʨʘʩʧʦʣʦʞʝʥʳ ʘʨʭʠʪʝʢʪʫʨʥʳʝ 

ʧʘʤʷʪʥʠʢʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çɼʦʤʘ ʢʦʣʙʘʩʳè, çʐʢʦʣʘ ʂʝʤʝʨʦʚʩʢʦʛʦ 

ʨʫʜʥʠʢʘè, ʘ ʪʘʢʞʝ ʧʘʤʷʪʥʠʢ ʢʫʣʴʪʫʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ çʆʙʝʣʠʩʢ ʚ 

ʯʝʩʪʴ ʦʪʢʨʳʪʠʷ ʄ. ɺʦʣʢʦʚʳʤ ʂʫʟʥʝʮʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘè. ʉʝʛʦʜʥʷ ʚ ʤʫʟʝʝ 

ʜʝʡʩʪʚʫʶʪ ʢʨʫʧʥʝʡʰʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʢʩʧʦʟʠʮʠʠ çʂʘʢ ʈʦʩʩʠʷ ʧʨʠʨʘʩʪʘʣʘ 

ʂʫʟʙʘʩʩʦʤè ʠ çʐʘʭʪʘè ʦʙ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ ʨʝʛʠʦʥʘ [4].  
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ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʘʨʢʘ çʃʝʩʥʘʷ ʩʢʘʟʢʘè ʷʚʣʷʝʪʩʷ ʝʛʦ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʮʝʥʪʨʘ 

ʛʦʨʦʜʘ. ʉʘʤ ʨʘʡʦʥ ʦʢʨʫʞʘʝʪ ʣʝʩ, ʣʘʥʜʰʘʬʪ ʩʦʟʜʘʥ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʫʪʝʤ. ɺʦʜʘ, 

ʮʠʨʢʫʣʠʨʫʶʱʘʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʧʦʜʘʝʪʩʷ ʚ ʦʟʝʨʦ ʠ ʨʫʯʝʡ. ʆʥʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʠʚʘ ʛʘʟʦʥʦʚ, ʢʫʩʪʘʨʥʠʢʦʚ, ʨʘʩʪʝʥʠʡ. ʊʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 3 ʛʘ. ɿʜʝʩʴ ʝʩʪʴ ʩʢʘʟʦʯʥʳʝ ʭʦʣʤʳ ʠ ʪʨʦʧʠʥʢʠ, ʦʟʝʨʦ ʠ ʨʫʯʝʡ, 

ʥʝʦʙʳʯʥʳʝ ʨʘʟʥʦʮʚʝʪʥʳʝ ʪʨʦʪʫʘʨʳ, ʜʦʨʦʞʢʠ ʠ ʤʦʩʪʠʢʠ. ɺ ʧʘʨʢʝ ʦʙʫʩʪʨʦʝʥʘ ʠ 

ʢʨʫʛʦʚʘʷ ʚʝʣʦʜʦʨʦʞʢʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 550 ʤ. ʉʤʦʥʪʠʨʦʚʘʥʳ ʣʠʥʠʠ ʥʘʨʫʞʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʳ ʩʘʜʦʚʳʝ ʜʠʚʘʥʳ ʠ ʫʨʥʳ. ʇʘʨʢ çʃʝʩʥʘʷ ʩʢʘʟʢʘè ʩʪʘʣ 

ʦʜʥʠʤ ʠʟ ʣʶʙʠʤʳʭ ʤʝʩʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʦʪʦʩʝʩʩʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʚʘʜʝʙʥʳʭ. 

ɿʠʤʦʡ ʚ ʧʘʨʢʝ ʟʘʣʠʚʘʝʪʩʷ ʢʘʪʦʢ. ʈʷʜʦʤ ʜʝʣʘʶʪ ʛʦʨʢʫ ʜʣʷ ʢʘʪʘʥʠʡ. ʂʦʥʴʢʠ, 

ʩʘʥʢʠ-ʣʝʜʷʥʢʠ, çʚʘʪʨʫʰʢʠè (ʪʶʙʠʥʛ) ʤʦʞʥʦ ʚʟʷʪʴ ʥʘʧʨʦʢʘʪ ʟʜʝʩʴ ʞʝ. ʕʪʘ ʪʦʯʢʘ 

ʤʘʨʰʨʫʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʞʠʚʦʧʠʩʥʳʭ ʤʝʩʪ ʜʣʷ ʦʪʜʳʭʘ, ʢʦʪʦʨʦʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʝʪʠʪʴ [5].  

ɼʘʣʝʝ ʤʳ ʩʣʝʜʫʝʤ ʧʦ ʤʘʨʰʨʫʪʫ ʢ ʤʫʟʝʶ-ʫʩʘʜʴʙʝ çʑʝʛʣʦʚʩʢʦʝè. ʆʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʳʚʰʫʶ ʫʩʘʜʴʙʫ, ʧʨʠʥʘʜʣʝʞʘʚʰʫʶ ʩʝʤʴʝ ʑʝʛʣʦʚʳʭ ʚ 

ʥʘʯʘʣʝ XIX ʚʝʢʘ. ʋʩʘʜʴʙʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ ʩʪʠʣʝ ʨʫʩʩʢʦʛʦ ʢʣʘʩʩʠʮʠʟʤʘ ʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʦʙʨʘʟʮʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʪʦʛʦ 

ʚʨʝʤʝʥʠ ʚ ʛʦʨʦʜʝ. ʄʫʟʝʡ-ʫʩʘʜʴʙʘ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 1 ʛʝʢʪʘʨʘ ʠ ʩʦʩʪʦʠʪ 

ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʟʜʘʥʠʡ, ʚʢʣʶʯʘʷ ʛʣʘʚʥʳʡ ʜʦʤ, ʬʣʠʛʝʣʠ, ʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʧʦʩʪʨʦʡʢʠ ʠ ʩʘʜ. ɻʣʘʚʥʳʡ ʜʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʫʭʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʩ 

ʢʦʣʦʥʥʘʤʠ ʠ ʧʦʨʪʠʢʦʤ, ʫʢʨʘʰʝʥʥʳʤ ʣʝʧʥʠʥʦʡ. ɺʥʫʪʨʠ ʜʦʤʘ ʩʦʭʨʘʥʠʣʠʩʴ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʥʪʝʨʴʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʧʘʨʘʜʥʳʝ ʟʘʣʳ, ʛʦʩʪʠʥʳʝ, ʩʪʦʣʦʚʳʝ, 

ʙʠʙʣʠʦʪʝʢʠ ʠ ʢʘʙʠʥʝʪʳ. ʂʦʣʣʝʢʮʠʷ ʤʫʟʝʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ 

ʧʨʝʜʤʝʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʞʠʟʥʴʶ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʝʤʴʠ ʑʝʛʣʦʚʳʭ, ʘ ʪʘʢʞʝ ʩ 

ʠʩʪʦʨʠʝʡ ʛʦʨʦʜʘ ʂʝʤʝʨʦʚʦ. ɿʜʝʩʴ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʤʝʙʝʣʴ, ʢʘʨʪʠʥʳ, ʩʢʫʣʴʧʪʫʨʳ, 

ʧʨʝʜʤʝʪʳ ʙʳʪʘ, ʜʦʢʫʤʝʥʪʳ ʠ ʬʦʪʦʛʨʘʬʠʠ. ʊʘʢʞʝ ʚ ʤʫʟʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʵʢʩʧʦʥʘʪʳ, ʨʘʩʩʢʘʟʳʚʘʶʱʠʝ ʦ ʨʘʟʚʠʪʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʳ ʛʦʨʦʜʘ ʚ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʝʛʦ ʠʩʪʦʨʠʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʫʩʘʜʴʙʳ ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʢʫʨʩʠʠ, 

ʤʘʩʪʝʨ-ʢʣʘʩʩʳ, ʚʳʩʪʘʚʢʠ ʠ ʢʫʣʴʪʫʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʄʫʟʝʡ ʦʪʢʨʳʪ ʜʣʷ 

ʧʦʩʝʱʝʥʠʷ ʢʨʫʛʣʳʡ ʛʦʜ, ʢʨʦʤʝ ʧʦʥʝʜʝʣʴʥʠʢʘ. ɹʠʣʝʪʳ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʚ 

ʢʘʩʩʝ ʤʫʟʝʷ ʠʣʠ ʥʘ ʝʛʦ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ.  

ɿʘʚʝʨʰʘʝʪ ʤʘʨʰʨʫʪ ʤʫʟʝʡ çɸʨʭʝʦʣʦʛʠʷ ʠ ʵʪʥʦʛʨʘʬʠʷ ʉʠʙʠʨʠè. 

ʂʝʤʝʨʦʚʩʢʠʡ ʤʫʟʝʡ çɸʨʭʝʦʣʦʛʠʷ ʠ ʵʪʥʦʛʨʘʬʠʷ ʉʠʙʠʨʠè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʤʫʟʝʝʚ ʚ ʈʦʩʩʠʠ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ 

ʉʠʙʠʨʠ. ʕʢʩʧʦʟʠʮʠʷ ʤʫʟʝʷ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʝʝ ʯʝʤ 200 000 ʵʢʩʧʦʥʘʪʦʚ, ʚʢʣʶʯʘʷ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʥʘʭʦʜʢʠ, ʧʨʝʜʤʝʪʳ ʙʳʪʘ ʠ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʣʣʝʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʩʝʪʠʪʝʣʷʤ ʫʟʥʘʪʴ ʦ ʜʨʝʚʥʠʭ ʢʫʣʴʪʫʨʘʭ ʨʝʛʠʦʥʘ, ʠʭ 

ʦʙʳʯʘʷʭ ʠ ʪʨʘʜʠʮʠʷʭ. ʄʫʟʝʡ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪ ʚʨʝʤʝʥʥʳʝ ʚʳʩʪʘʚʢʠ, ʥʘʫʯʥʳʝ 

ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʥʘ ʝʛʦ ʙʘʟʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʥʘʫʯʥʳʡ ʦʪʜʝʣ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʨʭʝʦʣʦʛʠʠ ʠ 

ʵʪʥʦʛʨʘʬʠʠ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʤʫʟʝʷ ʷʚʣʷʝʪʩʷ ʙʦʛʘʪʘʷ ʢʦʣʣʝʢʮʠʷ 

ʘʨʪʝʬʘʢʪʦʚ, ʥʘʡʜʝʥʥʳʭ ʚ ʭʦʜʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ ʚ ʉʠʙʠʨʠ, ʚʢʣʶʯʘʷ 

ʦʨʫʜʠʷ ʪʨʫʜʘ, ʫʢʨʘʰʝʥʠʷ, ʢʝʨʘʤʠʢʫ, ʠ ʜʘʞʝ ʦʩʪʘʪʢʠ ʜʨʝʚʥʠʭ ʞʠʣʠʱ. ʄʫʟʝʡ 

ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʜʨʫʛʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʤʫʟʝʷʤʠ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ, 
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ʦʙʤʝʥʠʚʘʷʩʴ ʵʢʩʧʦʥʘʪʘʤʠ ʠ ʦʧʳʪʦʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʟʥʘʥʠʡ ʦ 

ʢʫʣʴʪʫʨʝ ʠ ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘ. ʇʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʫʟʥʘʪʴ ʤʥʦʛʦ ʥʦʚʦʛʦ ʠ 

ʠʥʪʝʨʝʩʥʦʛʦ ʦ ʧʨʦʰʣʦʤ ʉʠʙʠʨʠ ʠ ʝʝ ʥʘʨʦʜʘʭ, ʧʦʩʝʪʠʚ ʂʝʤʝʨʦʚʩʢʠʡ ʤʫʟʝʡ 

çɸʨʭʝʦʣʦʛʠʷ ʠ ʵʪʥʦʛʨʘʬʠʷ ʉʠʙʠʨʠè [6].  

ʄʫʟʝʡʥʫʶ ʩʝʪʴ ʂʫʟʙʘʩʩʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʨʠʯʝʩʢʠ 

ʩʣʦʞʠʚʰʝʡʩʷ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʤʫʟʝʝʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʪʜʝʣʴʥʳʭ ʚʝʜʦʤʩʪʚ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʤʫʟʝʡʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʚʝʣʦʤʘʨʰʨʫʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʤʘʪʠʢʝ ʠʣʠ ʩʦʙʳʪʠʶ. ʅʘʧʨʠʤʝʨ, ʧʦʩʪʨʦʠʪʴ ʤʘʨʰʨʫʪ ʧʦ ʧʘʨʢʘʤ, ʩʢʚʝʨʘʤ ʠ 

ʧʣʦʱʘʜʷʤ ʩ ʧʘʤʷʪʥʠʢʘʤʠ, ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ ʜʦʩʪʠʞʝʥʠʷʤ ʥʘʰʠʭ ʛʦʨʥʷʢʦʚ ʚ 

ʫʛʦʣʴʥʦʡ ʠ ʠʥʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʷʭ. ɸ ʤʦʞʥʦ ʚʩʝʡ ʩʝʤʴʝʡ ʧʦʩʝʪʠʪʴ ʩʘʤʳʝ 

ʢʨʘʩʠʚʳʝ ʤʝʩʪʘ ʩ ʤʘʩʩʦʡ ʜʦʩʫʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʣʠ ʘʢʪʠʚʥʳʤ ʦʪʜʳʭʦʤ ʥʘ 

ʧʨʠʨʦʜʝ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʤʘʨʰʨʫʪʘ, ʧʨʦʛʫʣʢʠ ʥʘ 

ʚʝʣʦʩʠʧʝʜʘʭ ʧʨʠʥʝʩʫʪ ʣʠʰʴ ʧʦʣʴʟʫ, ʪʘʢ ʢʘʢ ʩʘʤ ʚʝʣʦʩʠʧʝʜ ʥʘʠʙʦʣʝʝ 

ʵʢʦʣʦʛʠʯʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ ʥʝ ʚʨʝʜʠʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʧʦʤʦʛʘʝʪ 

ʦʩʪʘʚʘʪʴʩʷ ʚ ʪʦʥʫʩʝ, ʨʘʟʚʠʚʘʷ ʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷ [7]. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʛʫʣʢʠ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʤʝʩʪʘʤ 

ʂʝʤʝʨʦʚʦ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʦʪʣʠʯʥʳʡ ʩʧʦʩʦʙ ʠʟʫʯʠʪʴ ʠʩʪʦʨʠʶ ʠ ʢʫʣʴʪʫʨʫ 

ʨʝʛʠʦʥʘ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʣʘʜʠʪʴʩʷ ʢʨʘʩʠʚʳʤʠ ʚʠʜʘʤʠ, ʩʚʝʞʠʤ ʚʦʟʜʫʭʦʤ ʠ 

ʘʢʪʠʚʥʳʤ ʦʪʜʳʭʦʤ. ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʤʘʨʰʨʫʪ ʣʠʰʴ ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʫʣʦʢ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳ ʧʦ ʙʦʛʘʪʦʤʫ ʠʩʪʦʨʠʝʡ ʛʦʨʦʜʫ. 

ʊʘʢʠʝ ʧʨʦʛʫʣʢʠ ʧʦʤʦʛʫʪ ʫʚʠʜʝʪʴ ʛʦʨʦʜ ʩ ʥʦʚʦʡ ʩʪʦʨʦʥʳ, ʦʪʢʨʳʪʴ ʜʣʷ ʩʝʙʷ 

ʠʥʪʝʨʝʩʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʚʝʩʪʠ ʚʨʝʤʷ ʩ ʧʦʣʴʟʦʡ ʜʣʷ ʟʜʦʨʦʚʴʷ.  
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ʂʦʥʳʰʝʚʘ ɸ.ɺ., ʩʪʫʜʝʥʪ, 

ʉʫʜʘʨʝʚʘ ʂ.ʂ., ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

ʊɽʍʅʆʃʆɻʀʗ ʍʈɸʅɽʅʀʗ ʈɸʇʉɸ 

 

ɺ ʥʘʯʘʣʝ XXI ʚʝʢʘ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʩʪʘʣʘ ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ 

ʜʠʥʘʤʠʢʘ ʤʘʩʩʦʚʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʪʘʢʦʡ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʨʘʧʩ. ɼʣʷ 

ʤʥʦʛʠʭ ʞʠʪʝʣʝʡ ʥʘʰʝʡ ʩʪʨʘʥʳ ʵʪʦ ʩʣʦʚʦ ʙʳʣʦ ʥʝʧʦʥʷʪʥʳʤ ʠ ʥʝ ʚʳʟʳʚʘʣʦ 

ʩʝʨʴʝʟʥʳʭ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʝʨʩʧʝʢʪʠʚ. ʆʜʥʘʢʦ ʧʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʵʢʦʥʦʤʠʢʠ, 

ʨʘʧʩ ï ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʦ ʨʝʘʣʠʟʫʝʤʳʭ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʢʫʣʴʪʫʨ, 

ʚʳʨʘʱʠʚʘʥʠʝ ʢʦʪʦʨʳʭ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʤʘʢʨʦʵʢʦʥʦʤʠʢʠ 

ʠ ʤʠʢʨʦʵʢʦʥʦʤʠʢʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʩʦʙʝʥʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʥʝʙʦʣʴʰʠʭ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʡʯʘʩ ʨʘʧʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʦʩʝʚʥʳʭ ʢʫʣʴʪʫʨ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʠ ʪʱʘʪʝʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʚ ʜʘʣʴʥʝʡʰʠʤ ʧʦʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ, 

ʧʨʦʜʫʢʮʠʶ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʯʘʩʪʚʦʚʘʪʴ 

ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʫʞʝ ʠʤʝʶʱʝʛʦʩʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ, 
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ʢʦʥʝʯʥʦ ʞʝ, ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʭʦʜʘ ʥʘ 

ʤʠʨʦʚʳʝ ʨʳʥʢʠ [2,4]. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʥʝʦʨʜʠʥʘʨʥʘʷ ʠ ʤʥʦʛʦʛʨʘʥʥʘʷ ʠʩʪʦʨʠʷ 

ʨʘʧʩʘ, ʢʦʪʦʨʘʷ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ IV ʚ. ʜʦ ʥʘʰʝʡ ʵʨʳ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʥʘ ʛʨʘʥʠʮʘʭ ʀʥʜʠʠ ʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ ʨʘʩʪʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʪʦʣʴʢʦ ʚ ʩʝʨʝʜʠʥʝ XIII ʚʝʢʘ, ʪʘʤ ʦʥʦ ʠ 

ʧʦʣʫʯʠʣʦ ʦʩʦʙʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʮʝʥʥʦʩʪʴ.  

ʉʥʘʯʘʣʘ ʵʪʘ ʢʫʣʴʪʫʨʘ ʦʩʝʣʘ ʚ ɻʦʣʣʘʥʜʠʠ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʥʦ ʥʝʤʥʦʛʦ 

ʩʧʫʩʪʷ ʧʦʷʚʠʣʘʩʴ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XVII ʚʝʢʘ ʨʘʧʩ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʠ ʟʘʢʨʝʧʠʣʩʷ ʚ ɻʝʨʤʘʥʠʠ, ʛʜʝ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʨʘʧʩʦʤ ʟʘʩʝʠʚʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʦʪʚʝʜʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜ ʧʦʩʝʚʳ ʵʪʦʡ ʢʫʣʴʪʫʨʳ.  

ɺʩʝ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʨʘʧʩ ʠʛʨʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʩʨʝʜʠ ʤʘʩʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨ. ʊʘʢʞʝ ʨʘʧʩ ʦʯʝʥʴ ʧʦʧʫʣʷʨʝʥ ʚ ʧʠʱʝʚʦʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʥʝʟʘʤʝʥʠʤ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʩʳʨʴʝʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ. ɸ ʚ ʥʘʯʘʣʝ 

XIX ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʦʢʦʣʦ 350 ʪʳʩ. ʛʘ ʟʘʥʠʤʘʣʠ ʧʣʦʱʘʜʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. 

ʂ ʦʜʥʦʣʝʪʥʠʤ ʨʘʩʪʝʥʠʷʤ ʩʝʤʝʡʩʪʚʘ ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʢ ʨʦʜʫ ʢʘʧʫʩʪʘ 

ʦʪʥʦʩʷʪʩʷ ʢʘʧʫʩʪʘ ʦʛʦʨʦʜʥʘʷ, ʨʝʧʘ, ʙʨʶʢʚʘ, ʛʦʨʯʠʮʘ ʯʸʨʥʘʷ, ʛʦʨʯʠʮʘ ʩʠʟʘʷ ʠ 

ʜʨ., ʘ ʪʘʢʞʝ ʠ ʨʘʧʩ. ʈʘʧʩ ʩʫʱʝʩʪʚʫʝʪ ʚ ʦʟʠʤʦʡ ʠ ʷʨʦʚʦʡ ʬʦʨʤʘʭ. ʕʪʠ ʬʦʨʤʳ ʚ 

ʙʦʣʴʰʦʡ ʤʝʨʝ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʠ ʦʯʝʥʴ ʩʭʦʞʠ ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. 

ʈʘʧʩ ʦʟʠʤʳʡ ʣʫʯʰʝ ʧʝʨʝʥʦʩʠʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʟʠʤʳ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʥʦ ʦʯʝʥʴ ʫʷʟʚʠʤ ʧʝʨʝʜ ʟʘʩʫʰʣʠʚʦʡ ʧʦʛʦʜʦʡ, ʦʜʥʘʢʦ ʬʦʨʤʠʨʫʝʪ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʦʜʥʦʛʦ ʛʘ ʙʦʣʴʰʝ, ʯʝʤ ʷʨʦʚʦʡ.  

ʗʨʦʚʦʡ ʨʘʧʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʥʴʰʠʤ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ, ʨʘʟʚʠʚʘʝʪʩʷ 

ʩʣʘʙʝʝ ʠ ʜʘʝʪ ʤʝʥʴʰʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʛʘ, ʯʝʤ ʦʟʠʤʘʷ ʬʦʨʤʘ ( ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 

2-6 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʳ).  

ʈʘʧʩ ʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʫʨʦʚʥʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ. ɺ 

ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʨʘʧʩʘ, ʢʘʢ ʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʚʘʞʥʫʶ 

ʨʦʣʴ ʠʛʨʘʶʪ 13 ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ: ʘʟʦʪ (N), ʬʦʩʬʦʨ (P), ʢʘʣʠʡ (K), ʢʘʣʴʮʠʡ 

(Ca), ʤʘʛʥʠʡ (Mg), ʩʝʨʘ (S), ʙʦʨ (B), ʤʦʣʠʙʜʝʥ (Mo), ʤʘʨʛʘʥʝʮ (Mn), ʤʝʜʴ (Cu), 

ʮʠʥʢ (Zn), ʞʝʣʝʟʦ (Fe) ʠ ʭʣʦʨ (Cl). ɸʟʦʪ. ʈʘʧʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʘʟʦʪʘ, ʭʦʪʷ ʧʨʠ ʵʪʦʤ ʚ ʧʦʯʚʫ ʚʦʟʚʨʘʱʘʝʪʩʷ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

ʧʦʛʣʦʱʝʥʥʦʛʦ ʘʟʦʪʘ [1,3,5, 6]. 

ʇʦʩʣʝ ʫʙʦʨʢʠ ʨʘʧʩʘ ʩ ʧʦʣʷ ʝʛʦ ʩʝʤʝʥʘ ʧʦʤʝʱʘʶʪ ʚ 

ʧʦʣʫʦʪʢʨʳʪʳʝ/ʟʘʢʨʳʪʳʝ ʧʦʤʝʱʝʥʠʷ (ʪʦʢ, ʩʢʣʘʜʳ ʠ ʪ.ʜ.). ʇʨʦʙʣʝʤʘ ʭʨʘʥʝʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʨʘʧʩ ʩʦʜʝʨʞʠʪ ʵʨʫʢʦʚʫʶ ʢʠʩʣʦʪʫ, 

ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʢ ʩʘʤʦʩʦʛʨʝʚʘʥʠʶ. ɼʣʷ ʵʢʦʥʦʤʠʠ ʤʝʩʪʘ ʩʦʙʨʘʥʥʳʡ ʫʨʦʞʘʡ 

ʨʘʧʩʘ ʛʫʨʪʫʶʪ ʚ ʦʜʥʫ ʙʦʣʴʰʫʶ ʢʫʯʫ, ʛʜʝ ʚʥʫʪʨʠ ʢ ʩʝʤʝʥʘʤ ʨʘʧʩʘ ʥʝʪ ʜʦʩʪʫʧʘ 

ʚʦʟʜʫʭʘ. ɺ ʧʨʦʮʝʩʩʝ ʵʪʦʛʦ ʚ ʪʘʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʥʘʯʠʥʘʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʩʘʤʦʩʦʛʨʝʚʘʥʠʝ (ʧʨʠʯʠʥ ʢ ʩʘʤʦʩʦʛʨʝʚʘʥʠʶ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ, ʥʦ ʵʪʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ).  

ʉʘʤʦʩʦʛʨʝʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʧʦʷʚʣʝʥʠʝʤ ʙʝʣʦʛʦ 

ʥʘʣʝʪʘ ʠ ʧʦʪʝʨʝʡ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʧʩʘ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 
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ʚʝʜʫʪ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʚʩʝʛʦ 

ʵʪʦʛʦ ʤʥʦʛʠʝ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʭʨʘʥʝʥʠʶ ʨʘʧʩʘ, ʢʘʢ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʫʶ, ʪʘʢ ʠ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ 

ʧʝʨʩʧʝʢʪʠʚʫ.  

ʉ ʢʦʨʦʪʢʠʤ ʩʨʦʢʦʤ ʭʨʘʥʝʥʠʷ ʚʩʝ ʛʦʨʘʟʜʦ ʧʨʦʱʝ. ʈʘʧʩ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ 

ʚ ʭʦʟʷʡʩʪʚʝ ʠ ʥʝ ʧʦʪʝʨʷʪʴ ʩʚʦʠʭ ʮʝʥʥʳʭ ʩʚʦʡʩʪʚ ʜʦ ʪʦʛʦ, ʧʦʢʘ ʝʛʦ ʥʝ ʦʪʛʨʫʟʷʪ 

ʟʘʢʘʟʯʠʢʫ. ʆʙʳʯʥʦ ʪʘʢʠʝ ʩʨʦʢʠ ʠ ʜʘʪʳ ʦʙʛʦʚʘʨʠʚʘʶʪʩʷ ʠ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʚʦ 

ʚʩʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ 3 - 5 ʥʝʜʝʣʴ). ʉ 

ʜʦʣʛʠʤ ʩʨʦʢʦʤ ʭʨʘʥʝʥʠʷ (2-4 ʤʝʩʷʮʘ ʠ ʙʦʣʝʝ) ʚʩʝ ʩʣʦʞʥʝʝ. ɺ ʵʪʦ ʚʨʝʤʷ ʨʘʧʩ 

ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʪʱʘʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʜʦʣʞʥʳ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʨʘʙʦʪʳ, ʧʦ ʝʛʦ ʦʯʠʪʢʝ, ʩʫʰʢʝ, ʚʝʥʪʠʣʠʨʦʚʘʥʠʶ ʠ 

ʜʨ., ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʪʝʨʷ ʢʦʥʪʨʦʣʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʇʦʩʪʫʧʘʶʱʠʡ ʩ ʧʦʣʝʡ ʚʦʨʦʭ ʢʨʦʤʝ ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʩʦʜʝʨʞʠʪ ʮʝʣʳʡ 

ʨʷʜ ʧʨʠʤʝʩʝʡ: 

- ʤʠʥʝʨʘʣʴʥʳʝ (ʢʘʤʥʠ, ʟʝʤʣʷ, ʧʝʩʦʢ ʠ ʪ.ʜ.); 

- ʦʨʛʘʥʠʯʝʩʢʠʝ (ʦʩʪʘʥʢʠ ʥʘʩʝʢʦʤʳʭ, ʩʪʝʙʣʠ ʠ ʩʝʤʝʥʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʥʝʜʦʨʘʟʚʠʪʳʝ, ʱʫʧʣʳʝ ʠ ʧʦʚʨʝʞʜʝʥʥʳʝ ʩʝʤʝʥʘ ʠ ʪ.ʜ.). 

ɺʘʞʥʦ ʥʘ ʩʪʘʜʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʯʠʩʪʢʠ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʪʠʧ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʑʘʜʷʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʙʦʣʴʰʠʝ ʧʦ 

ʨʘʟʤʝʨʫ ʩʝʤʝʥʘ ʨʘʧʩʘ ʦʢʘʟʳʚʘʝʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʩʝʧʘʨʘʪʦʨ, ʚ ʦʩʥʦʚʝ ʨʘʙʦʪʳ 

ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʨʘʟʜʝʣʝʥʠʝ ʚʦʨʦʭʘ ʠʥʪʝʥʩʠʚʥʳʤ, ʥʦ ʱʘʜʷʱʠʤ ʚʦʟʜʫʰʥʳʤ 

ʧʦʪʦʢʦʤ. 

ʉʫʰʢʘ ʨʘʧʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʩʘʤʳʭ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʵʪʘʧʦʚ 

ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʩʠʪ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʙʝʟ 

ʦʩʦʙʳʭ ʧʦʪʝʨʴ. ʊʘʢʞʝ ʩʫʰʢʘ ʨʘʧʩ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʟʘʪʨʘʪʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ. ɼʣʷ 

ʩʫʰʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʩʫʰʠʣʴʥʳʝ ʤʘʰʠʥʳ (ɿʝʨʥʦʩʫʰʠʣʢʘ ʉʦʉʉ-2, 

ʄʦʙʠʣʴʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ɸʊʄ-10, ʄʦʙʠʣʴʥʘʷ ʟʝʨʥʦʩʫʰʠʣʢʘ ɸʊʄ-25 ʠ ʜʨ.), 

ʢʦʪʦʨʳʝ ʜʦʨʦʛʠʝ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ.  

ɼʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʩʫʰʠʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʙʦʣʝʝ 35-40 Üʉ ʠ ʧʦʩʣʝ 

ʢʘʞʜʦʡ ʩʫʰʢʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʘʵʨʘʮʠʷ ʠʣʠ ʦʭʣʘʞʜʝʥʠʝ ʩʝʤʷʥ 

ʥʝ ʤʝʥʝʝ ʯʝʤ 30-40 ʤʠʥ., ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʣʝʩʝʥʠ ʠ ʩʦʭʨʘʥʷʝʪ ʮʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʣʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ 

ʦʧʝʨʘʮʠʠ ʩʝʤʝʥʘ ʨʘʧʩʘ, ʟʘʢʣʘʜʳʚʘʝʤʳʝ ʚ ʩʫʰʠʣʴʥʳʝ ʙʫʥʢʝʨʘ, ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʙʳʪʴ ʥʝʧʦʚʨʝʞʜʝʥʥʳʤʠ, ʦʜʠʥʘʢʦʚʦʡ 

ʚʝʣʠʯʠʥʳ, ʟʨʝʣʳʤʠ, ʙʝʟ ʠʥʦʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʟʘʩʦʨʝʥʥʦʩʪʴ/ʧʨʠʤʝʩʠ) ʠ ʪ.ʜ. 

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ ʨʘʧʩʘ ʦʯʝʥʴ ʚʘʞʝʥ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʫʙʦʨʦʯʥʦʡ ʢʦʤʧʘʥʠʠ, ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʯʠʩʪʢʠ, ʩʫʰʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ɹʘʟʠʩʥʘʷ ʚʣʘʞʥʦʩʪʴ ʨʘʧʩʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʨʘʡʦʥʘʭ ʦʪ 6,5 ʜʦ 7,5-

8%. ʆʜʥʘʢʦ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʘʥʘʣʠʟʝ ʣʠʰʥʠʝ ʧʨʦʮʝʥʪʳ ʚʣʘʛʠ ʟʘʯʘʩʪʫʶ ʤʦʛʫʪ 

ʜʘʚʘʪʴ ʧʨʠʤʝʩʠ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʩʣʝ ʠʭ ʫʜʘʣʝʥʠʷ 

ʚʣʘʞʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ. ʊʘʢʞʝ ʥʝʞʝʣʘʪʝʣʴʥʦ ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʴ ʚʣʘʞʥʦʩʪʠ 
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ʨʘʧʩʘ ʙʫʜʝʪ ʤʝʥʴʰʝ 5%. ʇʨʠ ʭʨʘʥʝʥʠʠ ʨʘʧʩʘ (ʦʩʦʙʝʥʥʦ ʜʣʠʪʝʣʴʥʦʤ) 

ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ, 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʚʝʜʝʪ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ 

(ʩʘʤʦʩʦʛʨʝʚʘʥʠʝ, ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʝʡ, ʧʦʷʚʣʝʥʠʝ ʥʘʩʝʢʦʤʳʭ - ʚʨʝʜʠʪʝʣʝʡ), ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʨʘʧʩ ʪʝʨʷʝʪ ʩʚʦʠ ʮʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʦʨʪʠʪʩʷ.  

ʇʨʦʮʝʩʩ ʩʫʰʢʠ ʨʘʧʩʘ ʦʯʝʥʴ ʩʣʦʞʝʥ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʥʘʥʠʡ, ʥʘʚʳʢʦʚ, 

ʫʤʝʥʠʡ, ʦʧʳʪʘ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʘʣʠʟʫʶʪ ʵʪʫ ʢʫʣʴʪʫʨʫ ʩʨʘʟʫ ʧʦ ʤʝʨʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʩ ʧʦʣʷ, ʩʪʘʨʘʷʩʴ ʥʝ ʦʩʪʘʚʣʷʪʴ ʝʝ ʫ ʩʝʙʷ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ. 

ɸʵʨʘʮʠʷ (ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ) ï ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʩʝʤʷʥ ʨʘʧʩʘ. ʇʨʘʚʠʣʘ ʘʵʨʠʨʦʚʘʥʠʷ ʨʘʧʩʘ ʪʘʢʞʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʠ 

ʢʘʞʜʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʠʩʧʦʣʴʟʫʝʪ ʵʪʠ ʧʨʘʚʠʣʘ ʠʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ɸʵʨʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʩʝʤʷʥ. 

ʇʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʥʘʛʥʝʪʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʠʣʦʩ ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ-ʘʵʨʘʪʦʨʘ. ʆʩʥʦʚʥʳʝ ʧʣʶʩʳ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʘʵʨʘʮʠʠ: 

- ʩʦʭʨʘʥʷʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʫʨʦʚʥʝ ʢʘʯʝʩʪʚʦ ʤʘʩʣʘ: % ʞʠʨʥʦʩʪʠ, 

ʧʣʦʪʥʦʩʪʴ, ʟʦʣʴʥʦʩʪʴ, ʮʚʝʪ, ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ FFA, ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʨʦʥʥʠʭ 

ʟʘʧʘʭʦʚ ʠ ʧʨʦʛʦʨʢʣʦʩʪʠ; 

- ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʠ ʩʘʤʦʛʦʨʝʥʠʷ, 

ʧʦʪʝʨʠ ʚʣʘʛʠ, ʨʘʟʚʠʪʠʷ ʛʨʠʙʢʦʚʳʭ ʙʦʣʝʟʥʝʡ ʠ ʪ.ʜ.; 

- ʫʩʪʨʘʥʷʝʪ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʮʝʩʩʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ 

ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ; 

 - ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʫʣʫʯʰʘʝʪ ʚʩʭʦʞʝʩʪʴ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

ɽʱʝ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʚʦʟʜʫʭ, ʢʦʪʦʨʳʡ ʧʦʧʘʜʘʝʪ ʚ 

ʭʨʘʥʠʣʠʱʝ, ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʩʫʭʠʤ, ʧʦʤʝʱʝʥʠʝ ï ʚʝʥʪʠʣʠʨʫʝʤʳʤ, 

ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʰʝʜʰʠʤ ʵʪʘʧ ʩʦʨʪʠʨʦʚʘʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʩʫʰʢʠ. ʇʨʦʮʝʩʩ ʘʵʨʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚʣʘʞʥʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʝʤʷʥ ʨʘʧʩʘ, ʩʦʭʨʘʥʷʷ ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺʳʙʦʨ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʝʥ ʠʩʭʦʜʠʪʴ ʠʟ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʝʥʪʠʣʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʲʝʤʘ ʧʨʦʜʫʢʮʠʠ ʚ 

ʪʦʥʥʘʭ.  

ʉʘʤʳʤʠ ʦʧʘʩʥʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʩʯʠʪʘʶʪʩʷ 

ʢʨʝʩʪʦʮʚʝʪʥʳʝ ʙʣʦʰʢʠ, ʨʘʧʩʦʚʳʡ ʧʠʣʠʣʴʱʠʢ, ʨʘʧʩʦʚʳʡ ʮʚʝʪʦʝʜ, ʢʘʧʫʩʪʥʘʷ 

ʪʣʷ. ʂ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʙʦʣʝʟʥʷʤ ʨʘʧʩʘ ʦʪʥʦʩʷʪ ʘʣʴʪʝʨʥʘʨʠʦʟ, 

ʤʫʯʥʠʩʪʫʶ ʨʦʩʫ, ʣʦʞʥʫʶ ʤʫʯʥʠʩʪʫʶ ʨʦʩʫ, ʯʸʨʥʫʶ ʥʦʞʢʫ, ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʧʩ ʟʘʨʘʞʘʝʪʩʷ ʙʦʣʝʟʥʷʤʠ ʠʣʠ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ ʫʞʝ ʚ ʤʝʩʪʘʭ ʭʨʘʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʤʝʩʪʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦ ʧʦʜʦʡʪʠ ʢ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʜʝʪʘʣʴʥʦʡ ʦʯʠʩʪʢʝ ʧʦʤʝʱʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʩʪʘʪʢʦʚ ʩʝʤʷʥ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʚʦʟʥʠʢʰʝʡ ʫʛʨʦʟʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʩʝʢʦʤʳʭ 

ʧʨʠʤʝʥʷʝʪʩʷ ʬʫʤʠʛʘʮʠʷ. ʊʘʢʞʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʦʩʝʚʫ ʨʘʧʩʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʨʙʠʮʠʜʳ ʠ ʧʨʦʪʨʘʚʣʠʚʘʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠ ʧʦʩʝʚ ʧʨʦʚʦʜʠʪʴ 

ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʩʝʤʝʥʘʤʠ. 

ʅʘʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʨʘʧʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʯʝʥʴ ʚʘʞʥʳʭ ʠ ʮʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʧʩ ʠʤʝʝʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʥʘʫʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʙʳʣ ʠ ʦʩʪʘʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ 

ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʀ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ (ʫʯʠʪʳʚʘʶ ʩʧʝʮʠʬʠʢʫ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ) ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʫ ʨʘʧʩʘ ʚʩʝʭ ʮʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʠʣʠ ʦʪʢʣʦʥʝʥʠʠ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʝʩʴʤʘ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʆɽɺʆʁ ʄʋʂʀ ɺ ʊɽʍʅʆʃʆɻʀʀ 

ʄʗʉʆʈɸʉʊʀʊɽʃʔʅʓʍ ʄʀʅʀ-ʂʆʊʃɽʊʆʂ ï ʄʀʊɹʆʃʆɺ 

 

ɼʣʷ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʟʘʜʘʯ ï ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʷʩʥʳʭ 

ʠʟʜʝʣʠʷʭ ʠ ʙʣʶʜʘʭ ʩ ʭʦʨʦʰʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʚʥʝʰʥʠʤ 

ʚʠʜʦʤ, ʚʢʫʩʦʤ, ʟʘʧʘʭʦʤ, ʩʦʯʥʦʩʪʴʶ ʧʨʠ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, 

ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ, ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʘ [1-4]. 

ʆʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʣʴʟʫʶʪʩʷ ʤʠʪʙʦʣʳ ï ʤʠʥʠ-

ʢʦʪʣʝʪʢʠ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʰʘʨʠʢʦʚ ʜʠʘʤʝʪʨʦʤ ʥʝ ʙʦʣʝʝ 3-4 ʩʤ. ʅʘʟʚʘʥʠʝ 

ʤʠʪʙʦʣ ʧʨʦʠʟʦʰʣʦ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ çmeatballè, ʪʦ ʝʩʪʴ ʤʷʩʥʳʝ ʰʘʨʠʢʠ ʠʟ 

ʣʶʙʦʛʦ ʬʘʨʰʘ ʤʷʩʘ ʠʣʠ ʧʪʠʮʳ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ, ʤʠʪʙʦʣʳ ʦʙʳʯʥʦ ʩʥʘʯʘʣʘ 

ʞʘʨʷʪ ʚʦ ʬʨʠʪʶʨʝ, ʘ ʧʦʪʦʤ ʪʫʰʘʪ - ʜʦʚʦʜʷ ʜʦ ʧʦʣʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʚ ʜʫʭʦʚʦʤ 

ʰʢʘʬʫ ʠʣʠ ʧʘʨʦʢʦʥʚʝʢʪʦʤʘʪʝ. 

ʆʜʥʘʢʦ ʧʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ ï ʢʦʪʣʝʪ, ʤʠʪʙʦʣʦʚ 

ʧʦʪʝʨʷ ʠʭ ʤʘʩʩʳ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 30% ʠ ʙʦʣʝʝ, ʯʪʦ ʟʘʪʨʘʪʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝ ʚʳʛʦʜʥʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ï ʧʦʪʝʨʠ ʩʚʷʟʘʥʳ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʣʘʛʠ ʠ ʞʠʨʘ ʠʟ 

ʬʘʨʰʘ ʧʨʠ ʞʘʨʢʝ ʠ ʪʫʰʝʥʠʠ [5, 6, 7]. ʂʨʦʤʝ ʪʦʛʦ, ʤʷʩʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚ 

ʨʝʮʝʧʪʫʨʝ ʤʠʪʙʦʣʦʚ ï ʜʦʨʦʛʦʡ ʠʥʛʨʝʜʠʝʥʪ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʦʢʫʧʢʠ ʠ ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ ʤʠʪʙʦʣʦʚ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʮʝʧʪʫʨ ʠ ʨʝʰʝʥʠʷ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʙʝʣʢʦʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ - ʤʫʢʠ 

ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʘʧʨʠʤʝʨ, ʩʦʠ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ ʠ ʤʫʢʝ ʩʦʠ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 35-38%. 

ɺʚʝʜʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʫ ʤʠʪʙʦʣʦʚ ʩʦʝʚʦʡ ʤʫʢʠ, ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʷʷ ʜʦʨʦʛʦʝ 

ʤʷʩʥʦʝ ʩʳʨʴʝ, ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʤʠʪʙʦʣʦʚ, ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ 
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ʞʠʨʘ ʠ ʚʣʘʛʠ ʧʨʠ ʠʭ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ, 

ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʪʠʪʝʣʴʥʦʝ 

ʩʳʨʴʝ ï ʵʪʦ ʠʩʪʦʯʥʠʢ ʧʦʣʫʯʝʥʠʷ ʨʷʜʘ ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʧʝʢʪʠʥʦʚ, ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʣʝʟʥʳʤʠ ʠ ʥʫʞʥʳʤʠ 

ʥʫʪʨʠʝʥʪʘʤʠ ʠ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʷʚʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʝʚʦʡ 

ʤʫʢʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʠʪʙʦʣʦʚ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʤʫʢʘ ʩʦʝʚʘʷ, ʩʚʠʥʠʥʘ, 

ʛʦʚʷʜʠʥʘ, ʩʳʨʴʝ ʜʣʷ ʤʠʪʙʦʣʦʚ ʠ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʤʠʪʙʦʣʦʚ. 

ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʮʝʧʪʫʨʘ ʤʠʪʙʦʣʦʚ ʧʦʧʫʣʷʨʥʦʛʦ ʢʘʬʝ 

çɸʢʘʧʫʣʴʢʦè ʚ ʛ. ʈʷʟʘʥʠ ï ʨʝʮʝʧʪʫʨʘ ʚʘʨʠʘʥʪʘ çʂʦʥʪʨʦʣʴè ʜʣʷ ʙʣʶʜʘ çʄʠʪʙʦʣʳ 

ʩ ʧʶʨʝ ʧʦʜ ʩʦʫʩʦʤ çɼʝʤʠʛʣʘʩè. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʨʝʮʝʧʪʫʨʳ ʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʨʝʮʝʧʪʫʨ ʤʠʪʙʦʣʦʚ ʩ ʯʘʩʪʠʯʥʦʡ ʟʘʤʝʥʦʡ ʩʚʠʥʦ-

ʛʦʚʷʞʴʝʛʦ ʬʘʨʰʘ ʚ ʤʠʪʙʦʣʘʭ ʥʘ ʩʦʝʚʫʶ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʶ ʤʫʢʫ (ʉɻʄ): 

-1-ʳʡ ʚʘʨʠʘʥʪ ï ʟʘʤʝʥʘ 15% ʤʷʩʥʦʛʦ ʬʘʨʰʘ ʥʘ ʉɻʄ, 

-2-ʦʡ ʚʘʨʠʘʥʪ ï ʟʘʤʝʥʘ 20% ʤʷʩʥʦʛʦ ʬʘʨʰʘ ʥʘ ʉɻʄ, 

-3-ʠʡ ʚʘʨʠʘʥʪ ï ʟʘʤʝʥʘ 25% ʤʷʩʥʦʛʦ ʬʘʨʰʘ ʥʘ ʉɻʄ. 

ɻʠʜʨʘʪʘʮʠʷ ʩʦʝʚʦʡ ʤʫʢʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʦʡ ʢʦʪʣʝʪʥʦʡ ʤʘʩʩʳ ʤʠʪʙʦʣʦʚ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʡ ʤʫʢʠ ʢ 3 ʯʘʩʪʷʤ ʚʦʜʳ ʜʦʙʘʚʣʷʝʪʩʷ 1 ʯʘʩʪʴ ʩʦʝʚʦʡ 

ʤʫʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ +20Ñ2 Áʉ ï ʪʘʙʣʠʮʘ 1. 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʩʦʝʚʦʡ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʡ ʤʫʢʠ (ʉɻʄ) ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 
ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʩʳʨʴʷ 

ʅʦʨʤʘ ʟʘʢʣʘʜʢʠ, ʛ 

1 ʚʘʨʠʘʥʪ 2 ʚʘʨʠʘʥʪ 3 ʚʘʨʠʘʥʪ 

ʉʦʝʚʘʷ ʤʫʢʘ 4,5 5,9 7,4 

ɺʦʜʘ ʜʣʷ ʛʠʜʨʘʪʠʨʦʚʘʥʠʷ 13,2 17,7 22,1 

ʀʪʦʛʦ 17,7 23,6 29,5 

 

ʈʝʮʝʧʪʫʨʳ ʙʣʶʜʘ çʄʠʪʙʦʣʳ ʩ ʧʶʨʝ ʧʦʜ ʩʦʫʩʦʤ çɼʝʤʠʛʣʘʩè ʧʦ ʦʧʳʪʥʳʤ 

ʚʘʨʠʘʥʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

ʆʪʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʙ ʩʦʝʚʦʡ ʤʫʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ɻʆʉʊ 27668-88. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʫʢʠ ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 27558-87. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʦʤʘʛʥʠʪʥʦʡ 

ʧʨʠʤʝʩʠ ʚ ʤʫʢʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ɻʆʉʊ 20239-74. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʠʱʝʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʤʠʪʙʦʣʦʚ ʚʳʧʦʣʥʷʣʦʩʴ 

ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʩʧʨʘʚʦʯʥʠʢʫ ʀ.ʄ. ʉʢʫʨʠʭʠʥʘ çʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʨʦʩʩʠʡʩʢʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè. ʆʮʝʥʠʚ ʢʘʯʝʩʪʚʦ ʩʳʨʴʷ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, 

ʯʪʦ ʚʩʝ ʩʳʨʴʝ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʩʳʨʴʶ, ɻʆʉʊ ʠ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʮʝʧʪʫʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʤʠʪʙʦʣʦʚ. 
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ʊʘʙʣʠʮʘ 2 ï ʈʝʮʝʧʪʫʨʳ ʙʣʶʜʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 

 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʪʙʦʣʦʚ ʩ ʉɻʄ ʩʣʝʜʫʶʱʘʷ. ʉʚʠʥʠʥʫ ʠ 

ʛʦʚʷʜʠʥʫ ʜʝʬʨʦʩʪʠʨʫʶʪ, ʦʙʨʘʙʘʪʳʚʘʶʪ, ʥʘʨʝʟʘʶʪ ʥʘ ʢʫʩʢʠ ʠ ʧʨʦʧʫʩʢʘʶ ʯʝʨʝʟ 

ʤʷʩʦʨʫʙʢʫ, ʧʦʣʫʯʘʷ ʬʘʨʰ. ɺ ʬʘʨʰ ʜʦʙʘʚʣʷʶʪ ʧʨʦʢʨʫʯʝʥʥʳʡ ʯʝʨʝʟ ʤʷʩʦʨʫʙʢʫ 

ʣʫʢ, ʟʘʤʦʯʝʥʥʳʡ ʚ ʤʦʣʦʢʝ ʭʣʝʙ, ʩʦʣʴ, ʧʝʨʝʮ ʠ ʩʦʝʚʫʶ ʛʠʜʨʘʪʠʨʦʚʘʥʥʫʶ ʤʫʢʫ. 

ɺʩʶ ʤʘʩʩʫ ʚʳʤʝʰʠʚʘʶʪ. ʇʨʦʚʦʜʷʪ ʛʠʜʨʘʪʠʨʦʚʘʥʠʝ ʩʦʝʚʦʡ ʤʫʢʠ ʚ ʚʦʜʝ ʧʨʠ 

t=+20Ñ2 Áʉ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥʫʪ ʧʨʠ ʛʠʜʨʦʤʦʜʫʣʝ 1:3 (1 ʯʘʩʪʴ ʤʫʢʠ ʢ 3 ʯʘʩʪʷʤ 

ʚʦʜʳ). ɿʘʪʝʤ, ʢ ʧʦʣʫʯʝʥʥʦʡ ʚʳʤʝʰʘʥʥʦʡ ʤʘʩʩʝ ʜʦʙʘʚʣʷʶʪ ʷʡʮʦ, ʝʱʝ ʨʘʟ 

ʚʳʤʝʰʠʚʘʶʪ, ʦʪʙʠʚʘʶʪ ʠ ʬʦʨʤʠʨʫʶʪ ʤʠʪʙʦʣʳ ï ʤʷʩʥʳʝ ʢʨʫʛʣʳʝ ʰʘʨʠʢʠ (ʥʘ 

ʦʜʥʫ ʧʦʨʮʠʶ 4 ʨʘʚʥʳʭ ʰʘʨʠʢʘ). ɼʘʥʥʳʝ ʰʘʨʠʢʠ ʞʘʨʷʪ ʚ ʨʘʟʦʛʨʝʪʦʤ ʜʦ 

+160é180 Áʉ ʬʨʠʪʶʨʦʤ ʤʘʩʣʝ 3é4 ʤʠʥʫʪʳ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʦʣʦʪʠʩʪʦʡ 

ʢʦʨʦʯʢʠ. ɼʘʣʝʝ ʤʠʪʙʦʣʳ ʟʘʧʝʢʘʶʪ ʚ ʜʫʭʦʚʦʤ ʰʢʘʬʫ 4é6 ʤʠʥʫʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ +180é190 Áʉ ʜʦ ʛʦʪʦʚʥʦʩʪʠ. ʆʙʱʠʡ ʚʠʜ ʤʠʪʙʦʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʦʧʳʪʘʭ, ʚ ʙʣʶʜʝ çʄʠʪʙʦʣʳ ʩ ʧʶʨʝ ʧʦʜ ʩʦʫʩʦʤ çɼʝʤʠʛʣʘʩè ʧʦʢʘʟʘʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʘʤʝʥʘ 

15é25% ʩʚʠʥʦ-ʛʦʚʷʞʴʝʛʦ ʬʘʨʰʘ ʥʘ ʩʦʝʚʫʶ ʛʠʜʨʘʪʠʨʦʚʘʥʥʫʶ ʤʫʢʫ ʩʠʣʴʥʦ ʥʝ 

ʧʦʚʣʠʷʣʘ ʥʘ ʚʠʜ ʥʘ ʨʘʟʨʘʟʝ ʤʠʪʙʦʣʦʚ ï ʵʪʦ ʦʜʥʦʨʦʜʥʘʷ, ʤʷʛʢʘʷ, ʪʱʘʪʝʣʴʥʦ 

ʠʟʤʝʣʴʯʝʥʥʘʷ ʠ ʧʨʦʤʝʰʘʥʥʘʷ ʤʘʩʩʘ. 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʳʨʴʷ 

ʄʘʩʩʘ ʥʝʪʪʦ, ʛ 

ʂʦʥʪʨʦʣʴ ɺʘʨʠʘʥʪ 

ˉ1 ï15% 

ʉɻʄ 

ɺʘʨʠʘʥʪ 

ˉ2 ï 20% 

ʉɻʄ 

ɺʘʨʠʘʥʪ 

ˉ3 ï 25% 

ʉɻʄ 

ʉʚʠʥʠʥʘ ʦʢʦʨʦʢ 68 57,8 54,4 51 

ɻʦʚʷʜʠʥʘ ʣʦʧʘʪʢʘ 50 42,5 40 37,5 

ʃʫʢ ʨʝʧʯʘʪʳʡ 15 15 15 15 

ʍʣʝʙ ʧʰʝʥʠʯʥʳʡ 15 15 15 15 

ʄʦʣʦʢʦ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʝ 14 14 14 14 

ʗʡʮʦ ʢʫʨʠʥʦʝ 9 9 9 9 

ʉʦʣʴ 1,5 1,5 1,5 1,5 

ʇʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ 1,5 1,5 1,5 1,5 

ʄʫʢʘ ʩʦʝʚʘʷ 

ʛʠʜʨʘʪʠʨʦʚʘʥʥʘʷ 

 

0 

17,7 

(4,5 ʛ ʤʫʢʠ+ 

13,2 ʛ ʚʦʜʳ) 

23,6 

(5,9 ʛ ʤʫʢʠ+ 

17,7 ʛ ʚʦʜʳ) 

29,5 

(7,4 ʛ ʤʫʢʠ+ 

22,1 ʛ ʚʦʜʳ) 

ɺʳʭʦʜ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

ʤʠʪʙʦʣʦʚ 
174 174 174 174 

ʂʘʨʪʦʬʝʣʴʥʦʝ ʧʶʨʝ 150 150 150 150 

ʐʘʤʧʠʥʴʦʥʳ ʞʘʨʝʥʳʝ 40 40 40 40 

ɹʦʙʳ ʩʦʝʚʳʝ ʦʯʠʱʝʥʥʳʝ 16 16 16 16 

ʐʧʠʥʘʪ ʩʚʝʞʠʡ 1 1 1 1 

ʉʦʫʩ ɼʝʤʠʛʣʘʩ 43 43 43 43 

ʇʦʤʠʜʦʨʳ ʯʝʨʨʠ ʩʚʝʞʠʝ 20 20 20 20 

ɺʩʝʛʦ ʙʝʟ ʤʠʪʙʦʣʦʚ 270 270 270 270 

ʀʊʆɻʆ ʚ ʙʣʶʜʝ 444 444 444 444 
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ʂ ï ʢʦʥʪʨʦʣʴ, 1 ï ʚʘʨʠʘʥʪ ˉ1, 2 ï ʚʘʨʠʘʥʪ ˉ2, 3 ï ʚʘʨʠʘʥʪ ˉ3 

ʈʠʩʫʥʦʢ 1 ï ɺʠʜ ʙʣʶʜʘ çʄʠʪʙʦʣʳ ʩ ʧʶʨʝ ʧʦʜ ʩʦʫʩʦʤ çɼʝʤʠʛʣʘʩè 

ʧʦ ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʦʙʨʘʟʮʘʤ 

 

ʆʜʥʘʢʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʙʘʚʣʝʥʠʷ ʩʦʝʚʦʡ ʤʫʢʠ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʠʩʴ 

ʥʝʙʦʣʴʰʠʝ ʪʨʝʱʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʪʙʦʣʦʚ, ʠʭ ʮʚʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ 

ʩʚʝʪʣʳʡ, ʟʦʣʦʪʠʩʪʳʡ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʙʦʣʝʝ ʨʘʩʩʳʧʯʘʪʘʷ. 

ʇʨʠ ʟʘʤʝʥʝ 25% ʤʷʩʥʦʛʦ ʬʘʨʰʘ ʩʦʝʚʦʡ ʤʫʢʦʡ ʟʘʤʝʪʥʦ ʫʩʠʣʠʣʩʷ ʟʘʧʘʭ ʠ 

ʚʢʫʩ ʩʦʠ-ʙʦʙʦʚ, ʧʘʜʘʝʪ ʩʦʯʥʦʩʪʴ ʠ ʥʝʞʥʦʩʪʴ ʢʦʥʩʠʩʪʝʥʮʠʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, 

ʠʤʝʶʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʜʝʬʝʢʪʳ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ ʜʝʛʫʩʪʘʮʠʠ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʦʚ ʥʘʙʨʘʣʠ ʦʙʨʘʟʮʳ ï çʂʦʥʪʨʦʣʴè, çɺʘʨʠʘʥʪ ˉ1è ʠ çɺʘʨʠʘʥʪ 

ˉ2è ʩ ʦʙʱʝʡ ʦʮʝʥʢʦʡ 5,0; 4,96; 4,96, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʧʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʚʳʭʦʜʘ 

ʛʦʪʦʚʳʭ ʤʠʪʙʦʣʦʚ ʙʳʣʠ ʚʟʷʪʳ ʦʙʨʘʟʮʳ çʂʦʥʪʨʦʣʴè ʠ çɺʘʨʠʘʥʪ ˉ2è, ʪʘʙʣʠʮʘ 3. 

ʊʘʙʣʠʮʘ 3 ï ʇʦʪʝʨʠ ʧʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʚʳʭʦʜ ʛʦʪʦʚʳʭ ʤʠʪʙʦʣʦʚ  

ʆʙʨʘʟʝʮ 
ɼʦ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʛ 

ɺʳʭʦʜ ʧʦʩʣʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʛ  
ʇʦʪʝʨʠ, % 

ɾʘʨʢʘ ʚʦ ʬʨʠʪʶʨʝ 

ʂʦʥʪʨʦʣʴ 4 ʰʪ*43,5=174 4 ʰʪ*30,4=121,6 (100%) 30,2 

ɺʘʨʠʘʥʪ ˉ2 4 ʰʪ*43,5=174 4 ʰʪ*37,5=150,0 (123,3%) 13,8 

ʇʦʩʣʝʜʫʶʱʝʝ ʪʫʰʝʥʠʝ 

ʂʦʥʪʨʦʣʴ 4 ʰʪ*30,4=121,6 4 ʰʪ*25,0=100 (100%) 17,8 

ɺʘʨʠʘʥʪ ˉ2 4 ʰʪ*37,5=150,0 4 ʰʪ*35,2=140,8 (123,9%) 6,2 

ʆʙʱʠʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ (ʞʘʨʢʘ + ʪʫʰʝʥʠʝ) 

ʂʦʥʪʨʦʣʴ 4 ʰʪ*43,5=174 4 ʰʪ*25,0=100 (100%) 42,6 

ɺʘʨʠʘʥʪ ˉ2 4 ʰʪ*43,5=174 4 ʰʪ*35,2=140,8 (123,9%) 19,1 
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ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʪʝʨʠ ʤʠʪʙʦʣʦʚ ʧʦʩʣʝ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʠ ʟʘʤʝʥʝ 20% ʤʷʩʥʦʛʦ ʬʘʨʰʘ ʩʦʝʚʦʡ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʡ 

ʤʫʢʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʜʦʙʘʚʢʠ 

(ʩʦʝʚʦʡ ʤʫʢʠ) ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ, ʘ ʠʤʝʥʥʦ: 

- ʧʨʠ ʞʘʨʢʝ ʚʦ ʬʨʠʪʶʨʝ - ʩ 30,2% ʜʦ 13,8% ʥʘ 16,4% (30,2-13,8), 

- ʧʨʠ ʪʫʰʝʥʠʠ - ʩ 17,8% ʜʦ 6,2% ʥʘ 11,6% (17,8-6,2). 

ʇʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʚ ʦʙʦʠʭ ʦʙʨʘʟʮʘʭ (ʢʦʥʪʨʦʣʴ ʠ ʚʘʨʠʘʥʪ 

ˉ2) ʚʳʰʝ ʧʨʠ ʞʘʨʢʝ ʚʦ ʬʨʠʪʶʨʝ, ʯʝʤ ʧʨʠ ʪʫʰʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʨʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʚʘʨʠʘʥʪʘ ˉ2 ʩʦʢʨʘʪʠʣʠʩʴ ʚ 2,2 

ʨʘʟʘ (42,6/19,1) ʠʣʠ ʥʘ 23,5% (42,6-19,1) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ 

ʤʠʪʙʦʣʦʚ, ʘ ʚʳʭʦʜ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʫʚʝʣʠʯʠʣʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 1,4 ʨʘʟʘ 

(140,8/100) ʠʣʠ ʥʘ 29,0% (100 ʛ*100%/140,8ʛ). 

ɸʥʘʣʠʟ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʤʠʪʙʦʣʦʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʠ ʚʘʨʠʘʥʪʘ 

ˉ2 ʥʘ 100 ʛʨʘʤʤ ʤʠʪʙʦʣʦʚ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʤʠʪʙʦʣʦʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ - 

ʚʘʨʠʘʥʪ ˉ2 ʥʘ 100 ʛʨʘʤʤ ʤʠʪʙʦʣʦʚ 
ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʂʦʥʪʨʦʣʴ ɺʘʨʠʘʥʪ ˉ2 

ɹʝʣʢʠ, ʛ 

ɾʠʨʳ, ʛ 

ʋʛʣʝʚʦʜʳ, ʛ 

18,61 

13,19 

6,31 

18,40 

12,27 

7,73 

ɺʠʪʘʤʠʥʥʳʡ ʩʦʩʪʘʚ 

ɺʠʪʘʤʠʥ ɺ1, ʤʛ 

ɺʠʪʘʤʠʥ ɺ4, ʤʛ 

ɺʠʪʘʤʠʥ ɺ6, ʤʛ 

ɺʠʪʘʤʠʥ ɺ9, ʤʛ 

0,31 

63,47 

0,31 

28,8 

0,34 

66,89 

0,33 

42,10 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʂ, ʤʛ 

ʉu, ʤʛ 

ʈ, ʤʛ 

ʄn, ʤʛ 

Sʝ, ʤʢʛ 

363,68 

207,42 

177,75 

0,40 

5,77 

438,10 

271,31 

197,06 

0,56 

8,65 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ 207,59 214,95 

 

ʈʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ ʤʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʚ 100 ʛʨʘʤʤ ʤʠʪʙʦʣʘʭ ʩ ʩʦʝʚʦʡ 

ʤʫʢʦʡ (ʚʘʨʠʘʥʪ ˉ2) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ ʙʝʟ ʤʫʢʠ 

ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ ʫʤʝʥʴʰʠʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʥʘ 0,21 ʛ, ʞʠʨʦʚ ï ʥʘ 0,92 ʛ 

ʫʛʣʝʚʦʜʦʚ ï ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 1,42 ʛ ʥʘ 100 ʛ ʤʠʪʙʦʣʦʚ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 

ʚʘʨʠʘʥʪʘ ˉ2 ʧʨʝʚʳʩʠʣʘ çʂʦʥʪʨʦʣʴè ʥʘ 7,36 ʢʢʘʣ.  

ʊʘʢ ʞʝ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʫ ʤʫʢʠ ʩʦʠ, ʤʠʪʙʦʣʳ ʦʙʦʛʘʪʠʣʠʩʴ 

ʚʠʪʘʤʠʥʘʤʠ (ɺ1, ɺ4, ɺ6, ɺ9) ʠ ʤʠʥʝʨʘʣʘʤʠ (ʢʘʣʠʡ, ʤʝʜʴ, ʬʦʩʬʦʨ, ʤʘʛʥʠʡ, 

ʩʝʣʝʥ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʠʪʙʦʣʘʤʠ ʙʝʟ ʤʫʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʪʙʦʣʳ ʩ ʩʦʝʚʦʡ ʤʫʢʦʡ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʚ ʤʝʥʶ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʆʙʦʩʥʦʚʘʥʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʝʚʦʡ ʤʫʢʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʫʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʠʪʙʦʣʦʚ, 

ʯʘʩʪʠʯʥʦ ʟʘʤʝʱʘʶʱʝʛʦ ʜʦʨʦʛʦʝ ʤʷʩʥʦʝ ʩʳʨʴʝ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʫʯʠʪʴ 
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ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʩ 

ʭʦʨʦʰʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʤʝʥʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʧʨʠ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ. 

ɼʣʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʭ ʤʠʪʙʦʣʦʚ ʩ ʩʦʝʚʦʡ ʤʫʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʢʣʘʤʥʳʝ ʘʢʮʠʠ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʜʝʛʫʩʪʘʮʠʠ, ʨʝʢʣʘʤʥʫʶ ʨʘʙʦʪʫ ʦʬʠʮʠʘʥʪʦʚ ʠ ʧʨ. 
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ʊʫʨʢʠʥ ɺ.ʅ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʊɸʃʂɸʅɸ ʀɿ ʇʈʆʈʆʑɽʅʅʆʁ ʇʐɽʅʀʎʓ  

ɺ ʊɽʍʅʆʃʆɻʀʀ ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʄʋʏʅʓʍ ʀɿɼɽʃʀʁ - 

ʂɽʂʉʆɺ-ʄɸʌʌʀʅʆɺ çʊʈʀ ʐʆʂʆʃɸɼɸè 

 

ɺʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ, ʩʫʱʝʩʪʚʫʶʪ ʪʨʝʥʜʳ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʦʙʲʸʤʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʥʘʧʠʪʢʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʣʠʤʝʥʪʘʨʥʦ-ʟʘʚʠʩʠʤʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʠʪʘʤʠʥʠʟʘʮʠʠ ʨʘʮʠʦʥʦʚ ʠ ʪ.ʧ. [1-4].  

ɺ çʉʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʦ 2030 ʛʦʜʘè ʦʜʥʘ ʠʟ ʮʝʣʝʡ ï ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ 

ʧʨʠʥʮʠʧʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʟʘʜʘʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʯʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʦʛʘʱʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʆʜʠʥ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʟʘʜʘʯ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʧʦʪʨʝʙʣʷʶʪʩʷ ʥʘʩʝʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʦʙʦʛʘʱʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʱʠ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʧʨʠʚʝʜʝʪ ʢ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʳʨʴʷ ʠ 

ʩʥʠʟʠʪ ʜʝʬʠʮʠʪ ʦʙʦʛʘʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʟʘʥʠʤʘʶʪ ʤʫʯʥʳʝ ʠ 

ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʤʫʯʥʳʝ ʜʝʩʝʨʪʳ: ʧʠʨʦʞʥʦʝ, ʪʦʨʪʳ, ʢʝʢʩʳ, ʤʘʬʬʠʥʳ ʠ 

ʪ.ʧ. ʆʩʦʙʝʥʥʦ ʦʥʠ ʥʨʘʚʷʪʩʷ ʤʦʣʦʜʦʤʫ ʧʦʢʦʣʝʥʠʶ, ʜʝʪʷʤ. ɼʘʥʥʳʝ ʠʟʜʝʣʠʷ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʪʦʨʛʦʚʣʠ ï ʚ 

ʤʘʛʘʟʠʥʘʭ ʩ ʦʪʜʝʣʘʤʠ ʢʫʣʠʥʘʨʠʠ, ʢʘʬʝ, ʢʦʬʝ-ʙʘʨʘʭ, ʨʝʩʪʦʨʘʥʘʭ, ʩʪʦʣʦʚʳʭ, 

ʟʘʢʫʩʦʯʥʳʭ, ʚ ʧʝʢʘʨʥʷʭ ʠ ʧʨ. [5, 6, 7]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʥʝʜʨʝʥʠʝ ʚ ʤʫʯʥʳʝ ʩʣʘʜʢʠʝ ʠʟʜʝʣʠʷ ʦʙʦʛʘʱʘʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ-ʜʦʙʘʚʦʢ ï ʵʪʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʜʣʷ ʣʶʜʝʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ, ʢʣʝʪʯʘʪʢʠ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʨʘʮʠʦʥʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʤʫʢʘ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʨʝʜʠ 

https://www.elibrary.ru/item.asp?id=38178075
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ʢʦʪʦʨʳʭ ï ʪʘʣʢʘʥ. ʊʘʣʢʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʨʦʩʰʝʝ ʟʝʨʥʦ, ʧʦʜʩʫʰʝʥʥʦʝ ʠ 

ʧʝʨʝʤʦʣʦʪʦʝ ʚ ʤʫʢʫ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʧʨʦʨʘʱʠʚʘʥʠʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʪʨʫʜʥʦʫʩʚʦʷʝʤʳʭ ʚʝʱʝʩʪʚ ʚ ʣʝʛʢʦʜʦʩʪʫʧʥʫʶ ʬʦʨʤʫ, 

ʧʦʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ 

ʧʠʱʝʚʳʭ ʥʫʪʨʠʝʥʪʦʚ.  

ɺ ʧʠʱʫ ʫʧʦʪʨʝʙʣʷʶʪ ʪʘʣʢʘʥ ʧʰʝʥʠʯʥʳʡ, ʷʯʤʝʥʥʳʡ, ʛʨʝʯʥʝʚʳʡ ʠ ʧʨʦʯʠʭ 

ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʩʤʝʩʠ ʥʝʩʢʦʣʴʢʠʭ ʪʘʣʢʘʥʦʚ. ʊʘʣʢʘʥ ʜʦ ʩʠʭ ʧʦʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

ʚ ʢʫʭʥʝ ʘʣʪʘʡʮʝʚ, ʙʫʨʷʪʦʚ, ʙʘʰʢʠʨ, ʤʦʥʛʦʣʦʚ, ʪʘʪʘʨ, ʪʫʚʠʥʮʝʚ, ʯʫʚʘʰʝʡ ʠ 

ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʧʳʪʘʭ ʩ ʤʘʬʬʠʥʘʤʠ çʊʨʠ ʰʦʢʦʣʘʜʘè ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʘʣʢʘʥ ʠʟ ʧʨʦʨʦʱʝʥʥʦʡ ʧʰʝʥʠʮʳ ï ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʡ ʧʨʦʜʫʢʪ, 

ʠʤʝʶʱʠʡ ʙʝʣʢʠ ʩ ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʣʠʧʠʜʳ. ʆʥ ʙʦʛʘʪ ʪʘʢʠʤʠ 

ʤʠʥʝʨʘʣʘʤʠ ʠ ʚʠʪʘʤʠʥʘʤʠ, ʢʘʢ: ʤʘʛʥʠʝʤ ï 20,5%, ʬʦʩʬʦʨʦʤ ï 25%, ʞʝʣʝʟʦʤ ï 

11,9%, ʤʘʨʛʘʥʮʝʤ ï 92,9%, ʤʝʜʴʶ ï 26,1 %, ʩʝʣʝʥʦʤ ï 77,3%, ʚʠʪʘʤʠʥʦʤ B5 ï 

18,9%, ʚʠʪʘʤʠʥʦʤ B6 ï 13,3%, ʚʠʪʘʤʠʥʦʤ PP ï 15,4%, ʠ ʧʨ. ʊʘʣʢʘʥ ʠʟ 

ʧʨʦʨʦʱʝʥʥʦʡ ʧʰʝʥʠʮʳ ʯʘʩʪʦ ʝʱʝ ʥʘʟʳʚʘʶʪ çʞʠʚʦʡ ʝʜʦʡè.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ-ʟʘ ʩʚʦʝʡ ʥʝʙʦʣʴʰʦʡ ʩʪʦʠʤʦʩʪʠ ʤʫʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ʩ ʪʘʣʢʘʥʦʤ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʰʠʨʦʢʠʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ. ʆʥʠ ʩʧʦʩʦʙʥʳ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʦʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʮʠʦʥʝ, 

ʧʦʚʳʰʘʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʷ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʜʣʷ 

ʢʝʢʩʦʚ-ʤʘʬʬʠʥʦʚ çʊʨʠ ʰʦʢʦʣʘʜʘè ʥʘ ʪʘʣʢʘʥ ʠʟ ʧʨʦʨʦʱʝʥʥʦʡ ʧʰʝʥʠʮʳ ʧʦ ʉʊʆ 

11822627-025-2016. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʷʚʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʣʢʘʥʘ 

ʠʟ ʧʨʦʨʦʱʝʥʥʦʡ ʧʰʝʥʠʮʳ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʣʘʜʢʠʭ ʤʫʯʥʳʭ ʠʟʜʝʣʠʡ ï ʢʝʢʩʦʚ-

ʤʘʬʬʠʥʦʚ çʊʨʠ ʰʦʢʦʣʘʜʘè. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʤʫʢʘ ʧʰʝʥʠʯʥʘʷ, ʜʦʙʘʚʢʘ ʪʘʣʢʘʥ ʠʟ ʧʨʦʨʦʱʝʥʥʦʡ 

ʧʰʝʥʠʮʳ ʠ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʤʘʬʬʠʥʦʚ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʫʢʠ ʠ ʪʘʣʢʘʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʠʢʠ; 

ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʙ ʜʣʷ ʦʧʳʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʆʉʊ 27668-88. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 27558-87. ʆʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʦʤʘʛʥʠʪʥʦʡ ʧʨʠʤʝʩʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ɻʆʉʊ 20239-74. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʣʢʘʥ ʠʤʝʝʪ ʙʝʣʳʡ ʮʚʝʪ ʩ ʢʨʝʤʦʚʳʤ ʦʪʪʝʥʢʦʤ, 

ʟʘʧʘʭ ï ʩʚʦʡʩʪʚʝʥʥʳʡ ʧʰʝʥʠʮʝ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ, ʥʝ ʟʘʪʭʣʳʡ, ʥʝ 

ʢʠʩʣʳʡ, ʥʝ ʧʣʝʩʥʝʚʝʣʳʡ; ʚʢʫʩ ï ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʧʰʝʥʠʯʥʦʡ 

ʢʫʣʴʪʫʨʝ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ; ʤʠʥʝʨʘʣʴʥʳʝ, ʤʝʪʘʣʣʦʤʘʛʥʠʪʥʳʝ 

ʧʨʠʤʝʩʠ, ʟʘʨʘʞʸʥʥʦʩʪʴ ʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ; 

ʚʣʘʞʥʦʩʪʴ ʪʘʣʢʘʥʘ ï 15%. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʠʱʝʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʛʦʪʦʚʳʭ ʤʘʬʬʠʥʦʚ 

ʧʨʦʚʦʜʠʣʠ ʨʘʩʯʸʪʥʳʤ ʤʝʪʦʜʦʤ, ʠʩʧʦʣʴʟʫʷ ʩʧʨʘʚʦʯʥʠʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ï ʦʙʨʘʟʮʘ çʂʦʥʪʨʦʣʴè ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʝʮʝʧʪʫʨʘ ʢʝʢʩʦʚ-ʤʘʬʬʠʥʦʚ çʊʨʠ ʰʦʢʦʣʘʜʘè ʛʦʨʦʜʩʢʦʡ 










































































































