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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ çʈʘ-

ʬʠʪʫʨè ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʣʴʥʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʚʝʛʝʪʘʮʠʠ. ʇʨʝʧʘʨʘʪ çʈʘʬʠʪʫʨè ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʵʢʩʪʨʘʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ çʀʤʧʘʣʘè ʚ ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ. ʆʥ ʦʙʣʘ-

ʜʘʝʪ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʳʡ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʜʝʨʞʘʱʠʡ ʛʣʠʢʦʟʠʜʳ, ʩʚʦʙʦʜʥʳʝ ʦʢʩʠʢʘʨʙʦʥʦʚʳʝ ʠ ʘʤʠʥʦ-

ʢʠʩʣʦʪʳ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʠ ʬʠʪʦʛʦʨʤʦʥʳ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘ-

ʨʘʪʘ ʥʘ ʩʪʘʜʠʠ ʧʨʦʨʘʱʠʚʘʥʠʷ ʩʝʤʷʥ ʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʣʴʥʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ. ʀ ʚ 

ʪʦʤ, ʠ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʪʠʤʫʣʠʨʫʶʱʝʤ ʜʝʡʩʪʚʠʠ ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè. ɼʣʷ ʢʘʞʜʦʛʦ 

ʵʪʘʧʘ ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʘ. ʇʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ çʈʘ-

ʬʠʪʫʨè ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʩʝʤʷʥ ʣʴʥʘ. 

Abstract  

The article discusses the results of the application of the growth stimulator of plant origin "Rafitur" for the 

cultivation of flax culture at different stages of vegetation. The drug " Rafitur " is a plant extract derived from 

potato varieties "Impala" in the juvenile period. It has a growth-stimulating and immunomodulatory effect, because 

it is a balanced protein-carbohydrate complex containing glycosides, free oxycarboxylic and amino acids, micro-

and macroelements and phytohormones. The article discusses the results of the drug at the stage of germination of 

seeds and flax plants in the field experience. In both cases, we can talk about the stimulating effect of the drug " 

Rafitur ". For each stage, the optimal concentrations of the drug are selected. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʢʫʣʴʪʫʨʘ ʣʴʥʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

Keywords: stimulator of growth, the culture of flax, application efficiency 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟ-

ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʥʠʝ ʘʛʨʦʢʫʣʴʪʫʨ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ: ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʫʜʦʙʨʝ-

ʥʠʡ, ʛʝʨʙʠʮʠʜʦʚ. ʄʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ ʩʪʘʣʦ ʧʦ ʩʫʱʝʩʪʚʫ ʛʫʙʠʪʝʣʴʥʳʤ ʜʣʷ 

ʙʠʦʮʝʥʦʟʦʚ. ʇʨʦʷʚʣʷʝʪʩʷ ʵʪʦ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚ, 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʢʦʧʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʝʥʠʷʭ ʚ ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʮʠʠ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚ ʧʦʣʫʯʝʥʠʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʦʧʘʩʥʦʡ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʧʨʦʜʫʢʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʝʜʠʥʩʪʚʝʥʥʘʷ ʨʝʘʣʴʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʣʦʞʠʚ-

ʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ï ʧʦʠʩʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ 

ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʇʨʝʧʘʨʘʪ çʈʘʬʠʪʫʨè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩ-

ʪʠʪʝʣʴʥʳʡ ʵʢʩʪʨʘʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʢʘʨʪʦʬʝʣʷ 

ʩʦʨʪʘ çʀʤʧʘʣʘè ʚ ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ. ʈʘʩʪʠʪʝʣʴ-

ʥʳʡ ʵʢʩʪʨʘʢʪ ʦʙʣʘʜʘʝʪ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʠ ʠʤ-

ʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʧʨʝʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʳʡ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʜʝʨʞʘ-

ʱʠʡ ʛʣʠʢʦʟʠʜʳ, ʩʚʦʙʦʜʥʳʝ ʦʢʩʠʢʘʨʙʦʥʦʚʳʝ ʠ ʘʤʠ-

ʥʦʢʠʩʣʦʪʳ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʠ ʬʠʪʦʛʦʨ-

ʤʦʥʳ[1]. ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 

ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʝʧʘʨʘʪʝ ʈʘʬʠʪʫʨ 

ʉʦʩʪʘʚ ʉʦʜʝʨʞʘʥʠʝ, % 

ɹʝʣʦʢ 29,7Ñ2,97 

ʉʚʦʙʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ: 

ɻʠʜʨʦʢʩʠʧʨʦʣʠʥ 0,88 Ñ0,10 

ɸʩʧʘʨʘʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 0,79 Ñ 0,09 

ɻʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 0,38 Ñ 0,04 

ʇʨʦʣʠʥ 2,43 Ñ 0,27 

ɺʘʣʠʥ 0,18 Ñ0,02 

ʄʝʪʠʦʥʠʥ 0,28 Ñ 0,03 

ʀʟʦʣʝʡʮʠʥ 0,18 Ñ0,02 

ʃʝʡʮʠʥ 0,14 Ñ0,02 

ʊʠʨʦʟʠʥ 0,15 Ñ0,02 

ʆʢʩʠʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ: 

ʃʠʤʦʥʥʘʷ 2,35Ñ0,26 

ʗʙʣʦʯʥʘʷ 5,66Ñ0,63 

ʄʦʥʦ- ʠ ʜʠʩʘʭʘʨʠʜʳ 

ʌʨʫʢʪʦʟʘ 1,2Ñ0,24 

ɻʣʶʢʦʟʘ 17,2Ñ3,44 

ʉʘʭʘʨʦʟʘ 5,0Ñ1,00 

ʄʘʣʴʪʦʟʘ 2,6Ñ0,52 

ʂʘʣʠʡ 6,7 

ʅʘʪʨʠʡ 3,1 

ʂʘʣʴʮʠʡ 0,1 

ʄʘʛʥʠʡ 0,4 

ʌʦʩʬʦʨ 1,3 

ɾʝʣʝʟʦ 0,016 

ʎʠʥʢ 0,011 

ʄʘʨʛʘʥʝʮ 0,0016 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʩʪʘʚʝ ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè 

ʦʜʥʦʟʥʘʯʥʦ ʝʩʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʝʤʫ 

ʦʢʘʟʳʚʘʪʴ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʨʘʩʪʝ-

ʥʠʡ.  

ɺ ʟʘʜʘʯʠ ʧʦʵʪʘʧʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʭʦʜʠʣʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʣʴʥʘ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʙʝʣʢʘ ʠ ʣʠʧʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʩʝʤʷʥ ʣʴʥʘ ʚ ʩʣʫʯʘʝ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè ʠ ʚ ʢʦʥʪʨʦʣʝ.  

ʃʝʥ ʤʘʩʣʠʯʥʳʡ ï ʮʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ 

ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɸʩʩʦʨʪʠʤʝʥʪ ʨʘʟ-

ʨʝʰʝʥʥʳʭ ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʧʨʠ ʚʳʨʘ-

ʱʠʚʘʥʠʠ ʣʴʥʘ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢ 

ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ çʈʘʬʠʪʫʨè, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ[3].  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠ ʣʘʙʦʨʘʪʦʨʥʳʡ 

ʦʧʳʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʩʦʨʪʘ ʃʄ-98 (ʚʳʚʝʜʝʥ ɺʩʝ-

ʨʦʩʩʠʡʩʢʠʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫ-

ʪʦʤ ʣʴʥʘ, ʛ.ʊʦʨʞʦʢ) ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʚʩʭʦʞʝ-

ʩʪʠ, ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʝʣʠʯʠʥʳ ʧʨʦʨʦʩʪʢʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʩʢʨʠʥʠʥʛʦʚʳʭ 

ʠʩʧʳʪʘʥʠʡ, ʢʦʛʜʘ ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʘʩʪʚʦʨʘʭ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʛʦ ʜʝʩʷʪʠʯʥʦʛʦ ʨʘʟʙʘʚʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 

(1 ʛ/ʣ), ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 1 ʜʦ 10-10 ʛ/ʣ, 

ʠʣʠ ʦʪ 0,1 ʜʦ 10-11%. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 

ʯʘʰʢʘʭ ʇʝʪʨʠ. ʕʢʩʧʦʟʠʮʠʷ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʘʭ çʈʘ-

ʬʠʪʫʨè ʩʦʩʪʘʚʣʷʣʘ 2 ʯʘʩʘ. ɼʣʷ ʧʨʦʨʘʱʠʚʘʥʠʷ ʩʝʤʷʥ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ, ʢʦʪʦʨʫʶ 

ʫʚʣʘʞʥʷʣʠ ʜʦ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ (ʨʠʩ.1). ʏʘʰʢʠ 

ʇʝʪʨʠ ʧʦʤʝʱʘʣʠ ʚ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʢʘʤʝʨʫ ʧʨʠ t = 

+25õ28Áʉ ʠ ʚʣʘʞʥʦʩʪʠ - 85%. ʆʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 

11 ʚʘʨʠʘʥʪʘʭ ʚ 3-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ (ɻʆʉʊ 

12036). ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʫ.  

ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ï ʧʨʦʮʝʥʪ ʧʨʦʨʦʩʰʠʭ 

ʩʝʤʷʥ ï ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʘ 3-4 ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʡ. 

ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʝʤʷʥ ʜʘʚʘʪʴ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʜʨʫʞʥʳʝ ʠ ʨʦʚ-

ʥʳʝ ʚʩʭʦʜʳ, ʘ ʟʥʘʯʠʪ, ʭʦʨʦʰʫʶ ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ.  

ɺʩʭʦʞʝʩʪʴ ï ʧʨʦʮʝʥʪ ʥʦʨʤʘʣʴʥʦ ʧʨʦʨʦʩʰʠʭ 

ʩʝʤʷʥ, ʜʣʠʥʘ ʢʦʨʝʰʢʘ ʠ ʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘ ʦʧʨʝʜʝʣʷ-

ʣʠʩʴ ʥʘ 7- 8 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʩʝʤʷʥ ʥʘ ʧʨʦʨʘ-

ʱʠʚʘʥʠʝ. 
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ʈʠʩ. 1 ʃʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ. 2. ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ (ʤʤ) ʥʘ ʬʦʥʝ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠ-

ʷʤʠ ʈʘʬʠʪʫʨ (-ʨʉ, %) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʢʘʟʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʧʘʨʘʪʘ 10-8 % ʚ ʚʘʨʠ-

ʘʥʪʝ 8. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʜʣʠʥʘ ʢʦʨʝʰʢʘ ʥʘ 16 ʤʤ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʯʪʦ ʥʘ 48,5% ʙʦʣʴʰʝ. ʇʨʠ 

ʵʪʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʠʥʘ ʩʪʝʙʣʷ ʥʘ 23 ʤʤ ʙʦʣʴʰʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʙʦʣʴʰʝ ʥʘ 76,6%. 

ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʦʩʴ ʭʦʨʦʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪ-

ʢʦʚ: ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʚ ʢʦʥʪʨʦʣʝ 

ʙʳʣʦ 7-9%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʬʦʥʝ ʧʨʝʧʘʨʘʪʘ ʈʘʬʠ-

ʪʫʨ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 1-2%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʜʧʦʩʝʚ-

ʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʦʤ 

ʈʘʬʠʪʫʨ ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʥʘʠʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 1Ā10-8 %.  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ 

ʚ ʨʘʩʪʚʦʨʝ ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè, ʩʦʜʝʨʞʘʱʝʛʦ 

ʤʦʥʦ- ʠ ʧʦʣʠʩʘʭʘʨʘ, ʧʝʧʪʠʜʳ, ʩʚʦʙʦʜʥʳʝ ʘʤʠʥʦ-

ʢʠʩʣʦʪʳ, ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ ʬʠʪʦʛʦʨʤʦʥʳ ʮʠ-

ʪʦʢʠʥʠʥʦʚʦʡ ʠ ʛʠʙʙʝʨʝʣʣʠʥʦʚʦʡ ʧʨʠʨʦʜʳ, ʤʦʞʝʪ 

ʫʩʢʦʨʠʪʴ ʟʘʧʫʩʢ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʝʱʝ ʤʘ-

ʣʦʘʢʪʠʚʥʳʭ ʬʝʨʤʝʥʪʘʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʨʘʥʥʝʤʫ ʧʨʦʨʘʩʪʘʥʠʶ ʩʝʤʷʥ[2]. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʟʫʯʘʣʦʩʴ ʜʝʡʩʪʚʠʝ ʙʠʦ-

ʨʝʛʫʣʷʪʦʨʘ çʈʘʬʠʪʫʨè ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʣʴʥʦʚʦʜʩʪʚʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦ-

ʚʠʷʭ ʇʦʣʝʚʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʈɻɸʋ-ʄʉʍɸ 

ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ.  

ɺ ʵʪʦʤ ʦʧʳʪʝ ʧʝʨʚʘʷ ʦʙʨʘʙʦʪʢʘ ʣʴʥʘ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʛʝʨʙʠʮʠʜʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʝʧʘʨʘʪʦʤ çʈʘʬʠ-

ʪʫʨè ʚ ʥʘʯʘʣʝ ʬʘʟʳ çʝʣʦʯʢʘè ʧʨʠ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ 

10-12 ʩʤ, ʘ ʚʪʦʨʘʷ ʦʙʨʘʙʦʪʢʘ (ʦʧʨʳʩʢʠʚʘʥʠʝ) ʧʨʦ-

ʚʝʜʝʥʘ ʪʦʣʴʢʦ ʧʨʝʧʘʨʘʪʦʤ çʈʘʬʠʪʫʨè ʚ ʢʦʥʮʝ ʬʘʟʳ 

ʝʣʦʯʢʘ ʧʨʠ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ 15-20 ʩʤ. ʀʥʪʝʨʚʘʣ 

ʤʝʞʜʫ ʦʙʨʘʙʦʪʢʘʤʠ ʩʦʩʪʘʚʣʷʣ 10 ʜʥʝʡ. ʂʦʥʪʨʦʣʝʤ 

ʚ ʦʧʳʪʝ ʙʳʣʠ ʜʝʣʷʥʢʠ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʪʦʣʴʢʦ ʛʝʨʙʠ-

ʮʠʜʦʤ. ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʝʥ-ʜʦʣʛʫʥʝʮ ʩʦʨʪʘ 

ɸʣʝʢʩʘʥʜʨʠʪ ʠ ʣʝʥ ʤʘʩʣʠʯʥʳʡ ʩʦʨʪʘ ʃʄ-98. 

ɺʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ 

ʣʴʥʦʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʠʘʛʨʘʤʤʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʨʘʩʪʝʥʠʡ ʣʴʥʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè. 
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ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʣʴʥʘ-ʜʦʣʛʫʥʮʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ  

ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʈʘʬʠʪʫʨ 

 

ʇʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩ-

ʪʝʥʠʡ. ʊʘʢ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʣʴʥʘ-ʜʦʣʛʫʥʮʘ 

ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ çʈʘʬʠʪʫʨè ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 

14,2 ʩʤ, ʪʝʭʥʠʯʝʩʢʘʷ ʜʣʠʥʘ ï ʥʘ 7,2 ʩʤ, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘ 10-20 % ʙʦʣʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ.  

ʊʘʢʞʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʝʧʘʨʘʪʘ ʫʚʝʣʠʯʠʣʘʩʴ 

ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɺʦʟʨʦʩʣʦ ʯʠʩʣʦ ʢʦʨʦʙʦ-

ʯʝʢ ʥʘ ʨʘʩʪʝʥʠʠ, ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ 

ʢʦʨʦʙʦʯʢʝ. ʊʘʢ, ʯʠʩʣʦ ʩʝʤʷʥ ʚ ʦʜʥʦʡ ʢʦʨʦʙʦʯʢʝ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè ʫʚʝʣʠʯʠʣʦʩʴ ʚ 

1,5 ʨʘʟʘ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʠ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 1000 

ʩʝʤʷʥ ʩ 4,0 ʛ ʜʦ 4,7 ʛ, ʪʦ ʝʩʪʴ ʥʘ 17,5%. ʋʨʦʞʘʡʥʦʩʪʴ 

ʣʴʥʘ-ʜʦʣʛʫʥʮʘ (ʚʦʣʦʢʥʘ ʠ ʩʝʤʷʥ) ʚʳʰʝ ʥʘ ʜʝʣʷʥʢʘʭ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʤ çʈʘʬʠʪʫʨè. ʈʘʟʥʠʮʘ ʩ 

ʢʦʥʪʨʦʣʝʤ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 1,3 - 1,5 ʮ/ʛʘ. 

ʋ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʨʝ-

ʛʫʣʷʪʦʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʥʘ 19 % ʠ 

ʢʦʨʦʪʢʦʛʦ ʚʦʣʦʢʥʘ ʥʘ 10 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʋʨʦʞʘʡʥʦʩʪʴ ʚʦʣʦʢʥʘ ʠ ʩʝ-

ʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʪʘʢʞʝ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ ʥʘ 1 

ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʫʯʝʥʥʳʤ ʫʨʦʞʘʝʤ ʥʘ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʜʝʣʷʥʢʘʭ. 

ʎʝʥʥʦʩʪʴ ʣʴʥʷʥʳʭ ʩʝʤʷʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʣʠʧʠʜʦʚ ʠ ʙʝʣʢʦʚ. ɿʘ ʪʨʠ ʛʦʜʘ 

ʥʘʙʣʶʜʝʥʠʡ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʚ ʩʦʩʪʘʚʝ ʩʝʤʷʥ ʤʘʩʣʠʯʥʦʛʦ ʣʴʥʘ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʣʠʧʠʜʦʚ, ʘ ʚ ʩʝʤʝʥʘʭ ʣʴʥʘ-

ʜʦʣʛʫʥʮʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ (ʪʘʙʣ.2) 

ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ ʚ ʩʝʤʝʥʘʭ ʣʴʥʘ, (% ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ) 

ʉʦʨʪ 
ʂʦʥʪʨʦʣʴ ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʈʘʬʠʪʫʨ 

ʃʠʧʠʜʳ ɹʝʣʢʠ ʃʠʧʠʜʳ ɹʝʣʢʠ 

ɸʣʝʢʩʘʥʜʨʠʪ 34,5Ñ1,4 16,1Ñ0,7 35,8Ñ1,5 17,5Ñ0,8 

ʃʄ-98 36,3Ñ1,6 17,4Ñ0,8 39,3Ñ1,8 18,0Ñ0,9  

 

ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè ʚ ʩʝʤʝʥʘʭ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ) ʥʘ 3 %, ʘ 

ʣʠʧʠʜʦʚ ï ʥʘ 8 %. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 

ʚ ʩʝʤʝʥʘʭ ʣʴʥʘ-ʜʦʣʛʫʥʮʘ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 9%, ʘ ʣʠ-

ʧʠʜʦʚ ï ʥʘ 4% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʪʠʤʫʣʠʨʫʶʱʝʤ 

ʜʝʡʩʪʚʠʠ ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʣʴʥʘ 

ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʚʝʛʝʪʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝ-

ʥʠʝ ʧʨʝʧʘʨʘʪʘ çʈʘʬʠʪʫʨè ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʣʴʥʦʚʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ, ʧʦʚʳ-

ʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʩʝʤʷʥ 

ʣʴʥʘ. ʋʯʠʪʳʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝ-

ʧʘʨʘʪʘ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫ-

ʣʷʪʦʨʘ ʨʦʩʪʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʣʴʪʫʨ ʣʴʥʘ. 
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ɸʥʦʪʘʮʽʷ 
ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʠʩʪʝʤʫ ʩʪʚʦʨʝʥʥʷ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ ʟ Quercus robur L. ʚ ʋʢʨʘʾʥʽ. 

ʆʮʽʥʝʥʦ ʝʢʦʣʦʛʦ-ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʽ ʨʘʥʥʴʦʾ ʪʘ ʧʽʟʥʴʦʾ ʬʦʨʤʠ ʜʫʙʘ. ʅʘʜʘʥʦ ʘʥʘʣʽʟ ʟʘʭʠʩʥʠʤ ʪʘ ʢʦʥ-
ʩʪʨʫʢʪʠʚʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ Quercus robur L. ʫ ʥʘʩʘʜʞʝʥʥʽ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʣʽʩʦʚʠʭ ʩʤʫʛ 
ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʋʢʨʘʾʥʠ. 

Abstract 
Analyzed the system of creating ʘgroforestry plantings Quercus robur L. In Ukraine. The evaluation of the 

ecological and biological features of early and late forms of oak. The analysis of protective and structural properties 
of Quercus robur L. In the plantation. The characteristic of the current state of forest belts in agricultural landscapes 
of Ukraine. 
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Quercus robur L, ʘʛʨʦʣʽʩʦʚʽ ʩʤʫʛʠ, ʢʦʥʩʪʨʫʢʮʽʷ, ʝʢʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ, ʩʫʯʘʩʥʠʡ ʩʪʘʥ.  
Keywords: Quercus robur L, ʘgroforestry plantings, construction, environmental value, the current state. 
 
ʉʪʚʦʨʝʥʥʷ ʣʽʩʦʥʘʩʘʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʨʦʟ-

ʧʦʯʘʪʦ ʫ 1809 ʨʦʮʽ ɺ. ʗ. ʃʦʤʠʢʦʚʩʴʢʠʤ, ʷʢʠʡ ʧʝʨʝ-
ʙʫʚʘʶʯʠ ʧʽʜ ʚʨʘʞʝʥʥʷʤ ʚʽʜ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ ɸʥʛʣʽʾ, 
ʚʠʨʽʰʠʚ ʫ ʩʚʦʻʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʱʦ ʟʥʘʭʦʜʠʣʦʩʷ ʚ ʩ. 
ʊʨʫʜʦʣʶʙ ʄʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʦʚʽʪʫ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫ-
ʙʝʨʥʽʾ, ʨʦʟʧʦʯʘʪʠ ʧʦʩʘʜʢʫ ʣʽʩʦʚʠʭ ʩʤʫʛ. ɺ. ʇ. ʉʢʘʨ-
ʞʠʥʩʴʢʠʡ ʫ 1812 ʨ. ʚ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ ʍʝʨʩʦʥ-
ʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʧʦʩʘʜʠʚ ʙʽʣʷ 400 ʜʝʩʷʪʠʥ ʣʠʩʪʷʥʠʭ ʪʘ 
ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʱʦ ʤʘʣʠ ʧʦʣʝʟʘʭʠʩʥʝ ʪʘ ʚʦʜʦʦʭʦ-
ʨʦʥʥʝ ʟʥʘʯʝʥʥʷ. ʋ 1882 ʨ. ʚʣʘʩʥʠʢ ʤʘʡʥʘ ʂʘʤʝʥʦ-
ʚʘʪʢʘ ʍʝʨʩʦʥʩʴʢʦʾ ʛʫʙʝʨʥʽ ɸ. ɸ. ɼʝʂʘʨʨʽʻʨ, ʩʪʚʦʨʠʚ 
100 ʛʘ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʥʘ 1000 ʛʘ ʦʨʥʠʭ 
ʟʝʤʝʣʴ ʫ ʧʦʩʫʰʣʠʚʠʭ ʨʘʡʦʥʘʭ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. ɹʠ-
ʯʽʭʽʥ ɸ. ɸ. ʫ 1892 ʨ., ʧʨʦʚʦʜʷʯʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʮʠʭ 
ʟʝʤʣʷʭ, ʟʘʫʚʘʞʠʚ, ʱʦ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘ ʟʘʭʠʱʝʥʠʭ ʟʝ-
ʤʣʷʭ ʧʽʜ ʩʤʫʛʘʤʠ ʫ 1,5ï2 ʨʘʟʠ ʚʠʱʘ, ʥʽʞ ʥʘ ʚʽʜʢʨʠ-
ʪʠʭ ʧʣʦʱʘʭ ʩʪʝʧʫ [9]. 
ʇʽʩʣʷ ʩʠʣʴʥʦʾ ʧʦʩʫʭʠ ʥʘ ʧʽʚʜʥʽ ʈʦʩʽʾ ʫ 1892 ʨ. 

ʤʽʥʽʩʪʝʨʩʪʚʦʤ ʜʝʨʞʘʚʥʦʛʦ ʤʘʡʥʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ 
ʦʩʦʙʣʠʚʘ ʝʢʩʧʝʜʠʮʽʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʩʝʩʚʽʪʥʴʦ 
ʚʽʜʦʤʦʛʦ ˇʨʫʥʪʦʟʥʘʚʮʷ ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ. ɺ ʝʢʩʧʝʜʠ-
ʮʽʡʥʠʭ ʨʦʙʦʪʘʭ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʚʠʜʘʪʥʽ ʚʯʝʥʽ ʣʽʩʽ-
ʚʥʠʢʠ ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ, ʂ. ɽ. ʉʦʙʝʥʝʚʩʴʢʠʡ, ʂ. ɯ. 
ʖʥʠʮʴʢʠʡ, ʪʘ ɻ. ʌ. ʄʦʨʦʟʦʚ. ɼʦʢʫʯʘʝʚʠʤ ɺ. ɺ. ʙʫʚ 
ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʙʦʨʦʪʴʙʠ ʟ ʧʦʩʫʭʦʶ, ʷʢʘ 
ʚʢʣʶʯʘʣʘ ʫ ʩʝʙʝ, ʦʢʨʽʤ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʠʭ ʟʘʭʦʜʽʚ, 
ʩʠʩʪʝʤʫ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʟʘʭʠʩʥʠʭ ʩʤʫʛ. ʇʽʟʥʽʰʝ 
ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʢʘʟʫʚʘʚ ʥʘ 
ʧʦʟʠʪʠʚʥʠʡ ʧʨʦʩʪʦʨʦʚʠʡ ʚʧʣʠʚ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 
ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [4, 5, 10, 15]. 

ʋ ʪʨʠʜʮʷʪʠʭ ʨʦʢʘʭ ʍɯʍ ʩʪʦʣʽʪʪʷ ʙʫʣʠ ʦʜʝʨʞʘʥʽ 
ʜʘʥʽ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʣʽʩʦʩʤʫʛ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʚ ʧʦʩʫʰ-
ʣʠʚʽ ʨʦʢʠ. ʉʘʤʝ ʚ ʮʽ ʨʦʢʠ ʨʦʟʧʦʯʘʣʠʩʷ ʥʘʫʢʦʚʽ ʜʦʩ-
ʣʽʜʞʝʥʥʷ, ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʣʝʟʘʭʠʩʥʠʭ ʩʤʫʛ 
(ʇʃʉ) ʫ ʙʦʨʦʪʴʙʽ ʟ ʚʦʜʥʦʶ ʪʘ ʚʽʪʨʦʚʦʶ ʝʨʦʟʽʻʶ, ʧʦ-
ʩʫʭʘʤʠ ʡ ʩʫʭʦʚʽʷʤʠ [4, 10, 11]. 
ɺ ʋʢʨʘʾʥʽ ʉʠʩʪʝʤʠ ʇʃʉ ʩʪʚʦʨʶʚʘʣʠʩʷ, ʚ ʦʩʥʦ-

ʚʥʦʤʫ, ʫ ʧʝʨʽʦʜ ʽʟ 1930 ʧʦ 1980 ʨʨ. ʋ 1946ï1950 ʨʨ. 
ʨʝʘʣʽʟʦʚʘʥʦ ʩʧʝʮʽʘʣʴʥʠʡ ʧôʷʪʠʨʽʯʥʠʡ ʧʣʘʥ ʚʽʜʥʦʚ-
ʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʉʈʉʈ, 
ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʽʩʥʫ-
ʶʯʠʭ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʣʽʩʦʚʠʭ ʩʤʫʛ. ʋ ʮʝʡ 
ʧʝʨʽʦʜ ʫ ʢʦʣʠʰʥʴʦʤʫ ʉʈʉʈ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʷʜ ʫʨʷ-
ʜʦʚʠʭ ʧʦʩʪʘʥʦʚ, ʷʢʽ ʚʠʟʥʘʯʘʣʠ ʧʦʣʝʟʘʭʠʩʥʝ ʣʽʩʦʨʦ-
ʟʚʝʜʝʥʥʷ ʷʢ ʜʽʻʚʠʡ ʩʧʦʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ 
ʩʪʚʦʨʝʥʦ ɻʦʣʦʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʟʘʭʠʩʥʠʭ ʥʘʩʘʜʞʝʥʴ 
ʧʨʠ ʈʘʜʽ ʄʽʥʽʩʪʨʽʚ ʉʈʉʈ ʽ ʚʽʜʧʦʚʽʜʥʽ ʫʧʨʘʚʣʽʥʥʷ 
ʄʽʥʽʩʪʝʨʩʪʚ ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚ. [4, 
10, 13]. 
ʈʦʟʤʽʱʝʥʥʷ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʚ ʘʛʨʦ-

ʣʘʥʜʰʘʬʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʴʦʤʘ ʯʠʥʥʠʢʘʤʠ: ʫʤʦ-
ʚʘʤʠ ʨʝʣʴʻʬʫ, ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʩʤʫʛʘʤʠ ʪʘ ʥʘʧʨʷʤ-
ʢʦʤ ʧʘʥʫʶʯʠʭ ʚʽʪʨʽʚ.  
ʇʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʩʥʦʚʥʽ 

(ʧʦʟʜʦʚʞʥʽ) ʽ ʜʦʧʦʤʽʞʥʽ (ʧʦʧʝʨʝʯʥʽ). ʆʩʥʦʚʥʽ ʇʃʉ 
ʨʦʟʤʽʱʫʶʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʘʧʨʷʤʢʫ ʩʫʭʦ-
ʚʽʡʥʠʭ, ʭʫʨʪʦʚʠʥʥʠʭ, ʭʦʣʦʜʥʠʭ, ʜʝʬʣʷʮʽʡʥʠʭ ʚʽʪ-
ʨʽʚ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʟʜʦʚʞʥʽʭ 
ʩʤʫʛ ʚʽʜ ʥʘʧʨʷʤʽʚ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʜʦ ʥʘʧʨʷʤʽʚ 
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ʧʘʥʫʶʯʠʭ ʚʽʪʨʽʚ ʟ ʚʽʜʭʠʣʝʥʥʷʤ Ñ30ʦ. ʇʦʟʜʦʚʞʥʽ 
ʩʤʫʛʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʛʣʠʥʠʩʪʠʭ ʽ ʩʫʛʣʠʥʢʦʚʠʭ 
ˇʨʫʥʪʘʭ ʥʘ ʜʦʚʛʠʭ ʤʝʞʘʭ ʧʦʣʽʚ (ʘʙʦ ʾʭ ʢʣʽʪʠʥ) ʥʘ ʚʽ-
ʜʩʪʘʥʽ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 30ʅ ʣʽʩʦʥʘʩʘʜʞʝʥʴ ʫ ʚʽʮʽ 
30 ʨʦʢʽʚ (ʧʨʦʝʢʪʥʠʡ ʚʽʢ). ʊʘʢʘ ʚʽʜʩʪʘʥʴ ʚʠʟʥʘʯʘʻ 
ʰʠʨʠʥʫ ʧʦʣʽʚ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 300ï700 ʤ. ɼʣʷ 
ʧʽʱʘʥʠʭ ʽ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝ ʧʝʨʝ-
ʚʠʱʫʻ 300 ʤ (ʉʪʝʧ) ï 400 ʤ (ʇʦʣʽʩʩʷ). ɼʦʧʦʤʽʞʥʽ 
ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʝʨʧʝʥʜʠ-
ʢʫʣʷʨʥʦ ʜʦ ʦʩʥʦʚʥʠʭ ʥʘ ʚʽʜʩʪʘʥʽ, ʷʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 
2000 ʤ. ʈʦʟʤʽʨ ʚʽʜʩʪʘʥʽ ʤʽʞ ʣʽʩʦʩʤʫʛʘʤʠ ʚʠʟʥʘʯʘʚʩʷ 
ʜʦʚʞʠʥʦʶ ʧʦʣʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʜʫʢʪʠʚʥʝ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ɺʽʜʩʪʘʥʴ 
ʤʽʞ ʧʦʧʝʨʝʯʥʠʤʠ ʩʤʫʛʘʤʠ, ʩʪʚʦʨʝʥʠʤʠ ʥʘ ʙʦʛʘʨ-
ʥʠʭ ʟʝʤʣʷʭ, ʥʘ ʯʦʨʥʦʟʝʤʘʭ ʪʘ ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʘʭ, 
ʥʝ ʤʘʚ ʧʝʨʝʚʠʱʫʚʘʪʠ 2000 ʤ, ʘ ʥʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ 
ï 1000 ʤ [7, 13, 14]. 
ʂʦʥʩʪʨʫʢʮʽʷ ʇʃʉ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʫʜʦʚʠ ʧʦʟʜʦ-

ʚʞʥʴʦ-ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʦʙʣʠʩʪʷʥʦʤʫ 
ʩʪʘʥʽ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʾ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ 
ʘʞʫʨʥʽʩʪʶ (ʧʣʦʱʝʶ ʧʨʦʩʚʽʪʽʚ) ʧʦʟʜʦʚʞʥʴʦʛʦ ʚʝʨ-
ʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʤʽʞ ʩʪʦʚʙʫʨʘʤʠ ʪʘ ʫ ʢʨʦʥʘʭ [3, 
5, 7, 8]. 
ɿʘ ʘʞʫʨʥʽʩʪʶ ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ ʦʩʥʦʚʥʠʭ ʪʠʧʠ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ: ʥʝʧʨʦʜʫ-
ʚʥʫ ʘʙʦ ʱʽʣʴʥʫ, ʘʞʫʨʥʫ, ʧʨʦʜʫʚʥʫ ʪʘ ʘʞʫʨʥʦ-ʧʨʦ-
ʜʫʚʥʫ [3, 5, 7].  
ʇʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ ʧʦ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠ-

ʯʥʠʭ ʟʦʥʘʭ ʤʘʶʪʴ ʪʘʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʪʠʧʠ ʢʫʣʴʪʫʨ: 
ʚ ʇʦʣʽʩʩʽ ʽ ʃʽʩʦʩʪʝʧʫ ï ʧʨʦʜʫʚʥʫ, ʜʝʨʝʚʥʦ-ʪʽʥʴʦʚʠʡ 
ʪʠʧ ʢʫʣʴʪʫʨ (ʛʦʣʦʚʥʝ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ï ʩʥʽʛʦʟʘʪʨʠ-
ʤʘʥʥʷ ʪʘ ʭʦʨʦʰʠʡ ʩʥʽʛʦʨʦʟʧʦʜʽʣ); ʚ ʉʪʝʧʫ ï ʘʞʫ-
ʨʥʫ, ʟʤʽʰʘʥʠʡ ʪʠʧ ʢʫʣʴʪʫʨ (ʙʦʨʦʪʴʙʘ ʽʟ ʩʫʭʦʚʽʷʤʠ ʽ 
ʧʠʣʦʚʠʤʠ ʙʫʨʷʤʠ). ʋ ʧʽʚʜʝʥʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʪʘ ʧʽʚ-
ʥʽʯʥʦʤʫ (ʯʦʨʥʦʟʝʤʥʦʤʫ) ʉʪʝʧʫ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ ʧʦ-
ʣʝʟʘʭʠʩʥʽ ʣʽʩʦʩʤʫʛʠ ʧʦʤʽʨʥʦ ʧʨʦʜʫʚʥʦʾ ʢʦʥʩʪʨʫʢ-
ʮʽʾ, ʷʢʽ ʤʘʶʪʴ ʟʤʽʰʘʥʠʡ ʪʠʧ ʢʫʣʴʪʫʨ [2, 5, 6, 13]. 
ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚʚʘʞʘʶʪʴ ʪʨʠï, ʧôʷʪʠ-

ʨʷʜʥʽ ʯʠʩʪʽ ʘʙʦ ʟʤʽʰʘʥʽ ʣʽʩʦʩʤʫʛʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʥ-
ʩʪʨʫʢʮʽʡ. ʂʦʥʩʪʨʫʢʮʽʷ ʩʤʫʛʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝ-
ʞʠʪʴ ʚʽʜ ʾʾ ʰʠʨʠʥʠ; ʪʠʧʫ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʟʘ ʷʢʠʤ 
ʚʦʥʘ ʩʪʚʦʨʝʥʘ; ʩʢʣʘʜʫ; ʟʽʤʢʥʫʪʦʩʪʽ ʡ ʧʦʚʥʦʪʠ; ʬʦʨ-
ʤʫʚʘʥʥʷ ʜʨʫʛʦʛʦ ʷʨʫʩʫ; ʩʢʣʘʜʫ ʧʽʜʣʽʩʢʫ. ʂʦʥʩʪʨʫʢ-
ʮʽʷ ʧʦʣʝʟʘʭʠʩʥʦʾ ʩʤʫʛʠ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʨʝʟʫʣʴ-
ʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ. ʂʨʽʤ ʥʘʫ-
ʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʣʽʩʦʚʠʭ ʩʤʫʛ ʥʘ 
ʪʝʨʠʪʦʨʽʾ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʫʞʝ ʚʘʞ-
ʣʠʚʦ ʚʜʘʣʦ ʧʽʜʽʙʨʘʪʠ ʜʝʨʝʚʥʽ ʧʦʨʦʜʠ ʪʘ ʨʦʟʤʽʩʪʠʪʠ 
ʾʭ ʪʘʢ, ʘʙʠ ʩʪʚʦʨʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʣʽʩʦʚʦʾ ʩʤʫʛʠ, ʷʢʘ 
ʙ ʩʧʨʠʷʣʘ ʩʥʽʛʦʟʘʪʨʠʤʘʥʥʶ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʥʝʦʙ-
ʭʽʜʥʠʡ ʚʽʪʨʦʚʠʡ ʽ ʚʦʜʥʠʡ ʨʝʞʠʤ [3, 8, 13].  
ʊʠʧʠ ʢʫʣʴʪʫʨ ʣʽʩʦʥʘʩʘʜʞʝʥʴ ʙʫʚʘʶʪʴ: ʜʝʨʝ-

ʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʡ, ʜʝʨʝʚʥʦ-ʪʽʥʴʦʚʠʡ ʪʘ ʟʤʽʰʘʥʠʡ 
(ʢʦʤʙʽʥʦʚʘʥʠʡ). ɼʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʡ ʪʠʧ ʢʫʣʴ-
ʪʫʨ ʤʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 50 % ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ (ʛʦʣʦʚ-
ʥʠʭ ʽ ʩʫʧʫʪʥʽʭ) ʽ 50 % ʯʘʛʘʨʥʠʢʫ (ʧʽʜʣʽʩʢʫ). ɼʝʨʝ-
ʚʥʦ-ʪʽʥʴʦʚʠʡ ï ʚ ʣʽʩʦʥʘʩʘʜʞʝʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʠʰʝ 
ʜʝʨʝʚʥʽ ʧʦʨʦʜʠ (100 %), ʘ ʯʘʛʘʨʥʠʢ ʚʽʜʩʫʪʥʽʡ. ɿʤʽ-
ʰʘʥʠʡ (ʢʦʤʙʽʥʦʚʘʥʠʡ) ï ʙʣʠʟʴʢʦ 75 % ʜʝʨʝʚʥʠʭ ʧʦ-
ʨʽʜ ʽ 25 % ʯʘʛʘʨʥʠʢʽʚ [1, 15].  
ʇʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ ʩʪʚʦʨʶʶʪʴʩʷ ʩʢʣʘʜ-

ʥʠʤʠ ʟʘ ʬʦʨʤʦʶ (2ï3-ʷʨʫʩʥʠʤʠ) ʪʘ ʟʤʽʰʘʥʠʤʠ ʟʘ 
ʩʢʣʘʜʦʤ. ʃʽʩʦʚʽ ʧʦʨʦʜʠ (ʛʦʣʦʚʥʽ, ʩʫʧʫʪʥʽ, ʢʫʱʦʚʽ) 
ʧʽʜʙʠʨʘʶʪʴʩʷ ʟʛʽʜʥʦ ʜʘʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 
ʟʦʥ (ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ). ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʯʘʛʘʨʥʠ-
ʢʽʚ ʩʪʽʡʢʽʩʪʴ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʟʨʦʩʪʘʻ. ɿʘ 

ʜʫʤʢʦʶ ʃ. ɹʝʣʴʛʘʨʜʘ [2] ï ʯʘʛʘʨʥʠʢʠ ʻ ʦʩʥʦʚʥʦʶ ʽʟ 
ʧʝʨʝʧʦʥ ʧʦʰʠʨʝʥʥʷ ʧʽʜ ʥʘʤʝʪʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 
ʂʨʽʤ ʪʦʛʦ, ʯʘʛʘʨʥʠʢʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʥʘʢʦʧʠʯʫ-
ʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʩʥʽʛʫ, ʱʦ ʟʙʽʣʴʰʫʻ ʚʝʩ-
ʥʷʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ. ʇʨʠ ʚʠʟʥʘʯʝʥʽ 
ʘʩʦʨʪʠʤʝʥʪʫ ʧʝʨʝʚʘʛʫ ʥʘʜʘʶʪʴ ʧʣʦʜʦʚʠʤ ʢʫʱʦʚʠʤ 
ʧʦʨʦʜʘʤ. 
ɻʦʣʦʚʥʦʶ ʜʝʨʝʚʥʦʶ ʧʦʨʦʜʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʣʽʩʦʚʠʭ ʩʤʫʛ ʥʘ ʛʣʠʥʷʩʪʠʭ ʽ ʩʫʛʣʠʥʢʦʚʠʭ ˇʨʫʥʪʘʭ ʨʽ-
ʟʥʠʭ ʛʝʥʦʪʠʧʽʚ ʇʦʣʽʩʩʷ, ʃʽʩʦʩʪʝʧʫ ʪʘ ʯʦʨʥʦʟʝʤʥʦʛʦ 
ʉʪʝʧʫ ʻ ʜʫʙ ʟʚʠʯʘʡʥʠʡ (Quercus robur L.), ʷʢ ʚʠʩʦ-
ʢʦʨʦʩʣʘ ʡ ʜʦʚʛʦʚʽʯʥʘ ʧʦʨʦʜʘ. ʂʨʽʤ ʜʫʙʘ, ʚ ʣʽʩʦʩʤʫ-
ʛʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʦʧʦʣʶ, ʙʝʨʝʟʫ, ʤʦʜʨʠʥʫ, ʛʦ-
ʨʽʭ ʚʦʣʦʩʴʢʠʡ ʪʘ ʯʦʨʥʠʡ, ʘ ʥʘ ʢʘʰʪʘʥʦʚʠʭ ʽ ʩʦʣʦʥ-
ʮʶʚʘʪʦ-ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʘʭ ï ʛʣʝʜʠʯʽʶ, ʘ ʪʘʢʦʞ 
ʘʢʘʮʽʶ ʙʽʣʫ ʪʘ ʚôʷʟ ʜʨʽʙʥʦʣʠʩʪʠʡ, ʥʘ ʧʽʱʘʥʠʭ ʽ ʩʫ-
ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ï ʩʦʩʥʫ [1, 5, 8, 12]. ɿʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦ-
ʩʪʽ ʜʫʙʘ ʟʚʠʯʘʡʥʦ ʧʦʣʷʛʘʶʪʴ ʫ ʡʦʛʦ ʧʽʨʘʤʽʜʘʣʴʥʽʡ 
ʘʙʦ ʰʘʪʨʦʚʘʪʽʡ ʢʨʦʥʽ, ʤʽʮʥʠʤʠ ʙʦʢʦʚʠʤʠ ʛʽʣʢʘʤʠ ʽ 
ʤʦʛʫʪʥʽʤ ʩʪʦʚʙʫʨʦʤ. ɺ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 
20 ʚʠʜʽʚ ʜʫʙʘ. ʋ ʤʘʩʠʚʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʚʽʥ ʤʦʞʝ 
ʜʦʩʷʛʘʪʠ ʧʦʥʘʜ 30 ʤ ʫ ʚʠʩʦʪʫ ʪʘ 2 ʤ ʫ ʜʽʘʤʝʪʨʽ, ʚʽʢ 
ʜʫʙʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 500 ʨʦʢʽʚ (ʚʽʜʦʤʽ ʝʢʟʝʤʧʣʷʨʠ, 
ʚʽʢ ʷʢʠʭ ʧʝʨʝʚʠʱʫʚʘʚ 1000 ʨʦʢʽʚ). ʋ ʪʝʧʣʫ ʧʦʨʫ 
ʨʦʢʫ ʜʫʙ ʚʠʧʘʨʦʚʫʻ ʙʽʣʴʰʝ 100 ʪ ʚʦʜʠ, ʱʦ ʚ 225 
ʨʘʟʽʚ ʙʽʣʴʰʝ ʡʦʛʦ ʚʣʘʩʥʦʾ ʚʘʛʠ [13, 14].  
ɿ-ʧʦʤʽʞ ʨʽʟʥʦʚʠʜʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʫ ʙʽʦʝʢʦ-

ʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ, ʥʘʡʢʨʘʱʝ ʜʦʩʣʽʜʞʝʥʦ ʨʘʥʥʷ ʪʘ 
ʧʽʟʥʷ ʬʦʨʤʠ (Q. Robur var. Praecox Czern., Q. Robur 
var. Tardiflora Czern.), ʷʢʽ ʦʧʠʩʘʚ ʙʦʪʘʥʽʢ ɺ. ʄ. ʏʝ-
ʨʥʷʻʚ. ɼʫʙ ʨʘʥʥʽʡ (ʟʠʤʥʷʢ) ʟʘʮʚʽʪʘʻ ʡ ʨʦʟʧʫʩʢʘʻ ʣʠ-
ʩʪʷ ʥʘ 2ï3 ʪʠʞʥʽ ʨʘʥʽʰʝ, ʥʽʞ ʜʫʙ ʧʽʟʥʽʡ. ɺʠʷʚʣʝʥʽ 
ʦʩʦʙʣʠʚʦʩʪʽ ʮʠʭ ʨʽʟʥʦʚʠʜʽʚ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘ-
ʯʝʥʥʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʜʫʙʘ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝ-
ʜʦʚʠʱʘ. ɹʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ, ʷʢʽ ʚʠʚʯʘʣʠ ʟʛʘʜʘʥʽ ʨʽʟ-
ʥʦʚʠʜʠ, ʚʽʜʟʥʘʯʘʶʪʴ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʨʘʥʥʴʦʾ ʬʦ-
ʨʤʠ ʜʫʙʘ (ʟʠʤʥʷʢʘ) ʜʦ ʧʽʜʚʠʱʝʥʠʭ ʽ ʧʣʘʢʦʨʥʠʭ 
ʬʦʨʤ ʨʝʣʴʻʬʫ, ʜʝ ʧʽʟʥʽ ʧʨʠʤʦʨʦʟʢʠ ʥʝ ʻ ʟʘʛʨʦʟʣʠ-
ʚʠʤʠ. ʇʽʟʥʷ ʬʦʨʤʘ ʜʫʙʘ (ʣʽʪʥʷʢʘ) ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩ-
ʪʦʚʫʻʪʴʩʷ ʫ ʧʦʥʠʞʝʥʠʭ ʤʽʩʮʝʚʦʩʪʷʭ, ʜʝ ʽʩʥʫʻ ʥʝʙʝ-
ʟʧʝʢʘ ʧʽʟʥʴʦʚʝʩʥʷʥʠʭ ʧʨʠʤʦʨʦʟʢʽʚ [14]. ʊʘʢʝ ʧʦʰʠ-
ʨʝʥʥʷ ʬʦʨʤ ʜʫʙʘ ʚ ʋʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʉ. ʉ. 
ʇôʷʪʥʠʮʴʢʠʡ, ʇ. ʉ. ʇʦʛʨʝʙʥʷʢ ʽ ɼ. ɼ. ʃʘʚʨʠʥʝʥʢʦ 
[3]. 
ʈʘʥʥʶ ʬʦʨʤʫ ʜʫʙʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫ-

ʚʘʪʠ ʫ ʩʪʝʧʦʚʠʭ ʫʤʦʚʘʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʪʨʠ-
ʤʘʥʥʷ ʚʝʩʥʷʥʠʭ ʚʦʜ, ʘ ʧʽʟʥʶ ʬʦʨʤʫ ʚ ʃʽʩʦʩʪʝʧʫ ʽ ʥʘ 
ʇʦʣʽʩʩʽ, ʜʝ ʽʩʥʫʻ ʟʘʛʨʦʟʘ ʧʽʟʥʽʭ ʚʝʩʥʷʥʠʭ ʟʘʤʦʨʦʟ-
ʢʽʚ. ʇʽʟʥʷ ʬʦʨʤʘ ʤʝʥʰʝ ʧʦʪʝʨʧʘʻ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ 
ʝʥʪʦʤʦʰʢʽʜʥʠʢʘʤʠ ʪʘ ʧʝʨʝʚʘʞʘʻ ʫ ʧʦʥʠʞʝʥʠʭ, ʚʦ-
ʣʦʛʠʭ ʫʤʦʚʘʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ [14]. 
ɼʫʙʦʚʽ ʧʦʣʝʟʘʭʠʩʥʽ ʩʤʫʛʠ ʻ ʜʦʚʛʦʚʽʯʥʽ ʪʘ ʝʢʦ-

ʥʦʤʽʯʥʦ ʚʠʛʽʜʥʽ, ʥʽʞ ʩʤʫʛʠ ʟ ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʠʭ ʜʝ-
ʨʝʚ, ʘʣʝ ʤʝʥʰ ʜʦʚʛʦʚʽʯʥʠʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʦʤʽʰʦʢ 
ʟ ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʠʤʠ ʧʦʨʦʜʘʤʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʦ-
ʣʝʟʘʭʠʩʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʫʙʦʚʠʭ ʩʤʫʛ ʫ ʤʦʣʦʜʦʤʫ 
ʚʽʮʽ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʩʚʽʪʣʝʥʥʷ ʜʫʙʘ ʧʽʜ-
ʙʠʨʘʶʪʴ ʩʫʧʫʪʥʽ, ʷʢʽ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʥʝ ʩʠʣʴʥʦ 
ʡʦʛʦ ʧʝʨʝʨʦʩʪʘʶʪʴ, ʩʪʚʦʨʶʶʪʴ ʛʫʩʪʫ ʡ ʰʠʨʦʢʫ 
ʢʨʦʥʫ, ʰʚʠʜʢʦ ʟʘʪʽʥʶʶʪʴ ˇʨʫʥʪ, ʽ ʚʠʪʽʩʥʷʶʪʴ 
ʙʫʨôʷʥʠ (ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ, ʢʣʝʥ ʧʦʣʴʦʚʠʡ). ʉʪʽʡ-
ʢʽʩʪʴ ʜʫʙʘ ʧʦʣʷʛʘʻ ʫ ʡʦʛʦ ʨʦʟʤʽʱʝʥʥʽ ʙʽʦʛʨʫʧʘʤʠ, 
ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʽ ʩʫʧʫʪʥʽ ʧʦʨʦʜʠ ʚʠʩʘʜʞʫʶʪʴ ʯʝ-
ʨʝʟ 2ï3 ʨʦʢʫ ʧʽʩʣʷ ʧʦʩʘʜʢʠ ʩʘʜʞʘʥʮʽʚ ʜʫʙʘ ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʰʠʨʦʢʠʭ ʤʽʞʨʷʜʴ (2,5ï3 ʤ), ʨʷʜʠ ʜʫʙʘ ʯʝʨ-
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ʛʫʶʪʴ ʟ ʨʷʜʘʤʠ ʢʣʝʥʘ ʛʦʩʪʨʦʣʠʩʪʦʛʦ, ʷʩʝʥʘ ʟʚʠʯʘʡ-
ʥʦʛʦ ʪʘ ʽʥʰʠʤʠ ʧʦʨʦʜʘʤʠ. ɼʫʙ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ 
ʪʘʢʦʞ ʟ ʯʘʛʘʨʥʠʢʘʤʠ [1, 3, 7, 8, 10]. 
ʉʢʣʘʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʦʣʝʟʘʭʠʩʥʠʭ ʥʘʩʘ-

ʜʞʝʥʴ ʧʦʣʷʛʘʻ ʚ ʧʝʚʥʽʡ ʰʠʨʠʥʽ ʩʤʫʛ, ʜʝ ʬʦʨʤʫʻʪʴʩʷ 
ʩʝʨʝʜʥʽʡ ʤʽʞ ʧʦʣʝʤ ʽ ʣʽʩʦʤ ʤʽʢʨʦʢʣʽʤʘʪ.  
ɿ ʢʽʥʮʷ ʍɯʍ ʽ ʜʦ ʩʝʨʝʜʠʥʠ ʍʍ ʩʪʦʣʽʪʪʷ ʩʪʚʦʨʶ-

ʚʘʣʠʩʴ ʟʘʭʠʩʥʽ ʥʘʩʘʜʞʝʥʥʷ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʜʫʙʘ, 
ʱʦ ʟʘʢʣʘʜʘʣʠʩʷ ʟʘ ʢʣʘʩʠʯʥʠʤʠ ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦ-
ʚʠʤʠ ʪʘ ʜʝʨʝʚʥʦ-ʪʽʥʴʦʚʠʤʠ ʪʠʧʘʤʠ ʟʤʽʰʫʚʘʥʥʷ, 

ʧʨʠ ʰʠʨʠʥʽ ʤʽʞʨʷʜʴ 1,5 ʤ ʽ ʨʦʟʤʽʱʝʥʥʷʤ ʧʦʩʘʜʢʦ-
ʚʠʭ ʤʽʩʮʴ ʫ ʨʷʜʢʘʭ ʯʝʨʝʟ 0,7ï0,75 ʤ. ɼʫʙ ʟʚʠʯʘʡʥʠʡ 
ʫ ʟʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʨʘʱʠʤ 
ʨʦʩʪʦʤ ʽ ʚʠʱʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ ʧʦʨʽʚʥʷʥʦ ʟ 
ʯʠʩʪʠʤʠ. ɺʚʦʜʷʪʴ ʡʦʛʦ ʜʦ ʣiʩʦʩʤʫʛ ʩʪʨʽʯʢʦʚʦ-ʣʫʥ-
ʢʦʚʠʤ ʩʧʦʩʦʙʦʤ (ʨʠʩ. 1), ʘʙʦ ʚʠʩʽʚʘʶʪʴ ʧʦ 4ï5 ʞʦ-
ʣʫʜʽʚ ʥʘ 1 ʤ ʧʦʛʦʥʥʠʡ ʨʷʜʢʘ. ʉʽʷʥʮʽ ʜʫʙʘ ʨʦʟʤʽʱʫ-
ʶʪʴ ʫ ʨʷʜʢʫ ʥʘ ʚʽʜʩʪʘʥʽ 0,7 ï 1,0 ʤ [10, 13]. 

 

 
ʈʠʩʫʥʦʢ 1 ʉʭʝʤʘ ʟʤʽʰʫʚʘʥʥʷ ʧʦʨʽʜ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʨʽʯʢʦʚʦ-ʣʫʥʢʦʚʦʛʦ ʩʧʦʩʦʙʫ ʚʠʩʽʚʫ ʜʫʙʘ 

 
ʐʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ 1950ï1960 ʨʨ. ʥʘʙʫʣʠ ʥʘʩʘʜʞʝʥʥʷ ʪʠʧʫ ñʛʥʽʟʜʘò ʚ ʷʢʠʭ 1ï2 ʨʷʜʢʠ ʨʷʜ-

ʢʦʚʦ-ʣʫʥʢʦʚʦʛʦ ʪʘ ʨʷʜʢʦʚʦʛʦ ʧʦʩʽʚʥʦʛʦ ʜʫʙʘ ʯʝʨʛʫʚʘʣʠ ʟ ʯʘʛʘʨʥʠʢʦʚʠʤʠ ʘʙʦ ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʤʠ ʧʦ-
ʨʦʜʘʤʠ ʧʨʠ ʰʠʨʠʥʽ ʤʽʞʨʷʜʴ 1,5ï3,0 ʤ (ʨʠʩ. 2) [3,10, 11]. 

 

 
ʈʠʩʫʥʦʢ 2 ʉʭʝʤʘ ʟʤʽʰʫʚʘʥʥʷ ʧʦʨʽʜ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʥʽʟʜʦʚʦʛʦ ʩʧʦʩʦʙʫ ʚʠʩʽʚʫ ʜʫʙʘ 

 
ɿ 1949 ʧʦ 1965 ʨʨ. ʱʦʨʦʢʫ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʚʠ-

ʨʦʱʫʚʘʣʠ ʥʘ ʧʣʦʱʽ 100 ï 200 ʪʠʩ. ʛʘ. ɿʘʭʠʩʥʽ ʥʘʩʘ-
ʜʞʝʥʥʷ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʜʫʙʘ ʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʬʦʨ-
ʤʦʶ ï ʩʤʫʛʠ, ʩʪʨʽʯʢʠ, ʢʦʣʢʠ, ʜʽʣʷʥʢʠ ʚ ʤʘʩʠʚʘʭ, ʥʘ 
ʩʭʠʣʘʭ ʽ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʠʭ ʫʨʦʯʠʱʘʭ. ɺʦʥʠ ʚʽʜʨʽʟ-
ʥʷʶʪʴʩʷ ʫʤʦʚʘʤʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, ʘʛʨʦʪʝʭʥʽʢʦʶ 
ʩʪʚʦʨʝʥʥʷ, ʩʢʣʘʜʦʤ ʧʦʯʘʪʢʦʚʠʤ ʽ ʧʦʜʘʣʴʰʠʤ, ʚʽ-
ʢʦʤ, ʧʦʢʦʣʽʥʥʷʤ, ʩʪʨʫʢʪʫʨʦʶ, ʛʫʩʪʦʪʦʶ ʪʘ ʚʟʘʻʤʦ-
ʜʽʻʶ ʷʨʫʩʽʚ, ʣʽʩʽʚʥʠʯʠʤ ʪʘ ʟʘʭʠʩʥʦ-ʤʝʣʽʦʨʘʪʠʚʥʠʤ 

ʩʪʘʥʦʤ, ʣʽʩʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʨʘʚôʷʥʠʤ ʧʦʢʨʠ-
ʚʦʤ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʽʜʩʪʠʣʢʠ, ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʦʶ 
ʩʬʦʨʤʦʚʘʥʽʩʪʶ ʽ ʩʪʽʡʢʽʩʪʶ [10, 11, 13]. 
ʇʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʩʤʫʛʠ, ʷʢʽ ʟʙʝʨʝʛʣʠʩʷ, ʤʘʶʪʴ 

ʩʝʨʝʜʥʽʡ ʚʽʢ, ʷʢ ʧʨʘʚʠʣʦ, ʨʷʜʢʦʚʽ, ʟʤʽʰʘʥʦʛʦ ʩʢʣʘʜʫ 
ʟʘ ʫʯʘʩʪʽ ʜʫʙʘ, ʷʩʝʥʽʚ, ʛʨʫʰʽ, ʽʥʰʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ 
ʪʘ ʯʘʛʘʨʥʠʢʽʚ. ʏʠʩʪʽ ʜʫʙʦʚʽ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʩʤʫʛʠ 
ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʢʦ, ʰʠʨʠʥʘ ʩʤʫʛ ʩʪʘʥʦʚʠʪʴ ʜʦ 20 
ʤ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʢʨʘʡʢʽʚ. ʋ ʨʷʜʦʚʠʭ ʩʤʫʛʘʭ ʟʘʟʚʠ-
ʯʘʡ 7ï9 ʨʷʜʽʚ ʜʝʨʝʚ ʟ ʤʽʞʨʷʜʜʷʤ ʙʣʠʟʴʢʦ 1,5 ʤ. ʄʦ-
ʣʦʜʽ ʩʤʫʛʠ ʯʘʩʪʽʰʝ 5-ʨʷʜʥʽ ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ ʜʦ 
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3 ʤ, ʚʥʫʪʨʽʰʥʽ ʨʷʜʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʫʙʘ ʨʷʜʢʦʚʦʛʦ 
ʘʙʦ ʣʫʥʢʦʚʦʛʦ ʧʦʩʽʚʫ, ʘ ʢʨʘʡʥʽ ï ʽʟ ʢʣʝʥʽʚ, ʣʠʧʠ, 
ʽʥʦʜʽ ʟʘ ʫʯʘʩʪʽ ʜʫʙʘ [1]. 
ɺ ʋʢʨʘʾʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʩʤʫʛʠ 

ʥʘʩʪʫʧʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ: ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ 50ï80 
ʨʦʢʽʚ, ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʽ ï 30ï40 ʨʦʢʽʚ. ɹʽʣʴʰʽʩʪʴ 
ʩʤʫʛ ʩʪʚʦʨʝʥʦ ʫ 50-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚʽʜ-
ʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʥʦʚ ʱʦʜʦ ʧʦʣʝʟʘʭʠʩʥʦʛʦ ʽ ʧʨʦʪʠʝ-
ʨʦʟʽʡʥʦʛʦ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ, ʪʘʢʦʞ ʟʘ ʨʽʰʝʥʥʷʤ ʫ 
1959 ʨ. ʍʍɯ ʟôʾʟʜʫ ʎʂ ʂʇʈʉ ʧʨʦ ʟʘʣʽʩʝʥʥʷ ʥʝʧʨʠ-
ʜʘʪʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʜʣʷ ʧʽʜʚʠ-
ʱʝʥʥʷ ʣʽʩʠʩʪʦʩʪʽ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʽʚ ʽ ʟʘ ʧʦʩʪʘʥʦ-
ʚʦʶ ʫ 1967 ʨ. ñʇʨʦ ʥʝʚʽʜʢʣʘʜʥʽ ʟʘʭʦʜʠ ʧʦ ʟʘʭʠʩʪʫ 
ˇʨʫʥʪʽʚ ʚʽʜ ʚʽʪʨʦʚʦʾ ʪʘ ʚʦʜʥʦʾ ʝʨʦʟʽʾò [7, 13].  
ʆʩʢʽʣʴʢʠ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʩʤʫʛʠ ʩʪʚʦʨʶʚʘ-

ʣʠʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘ ʛʥʽʟʜʦʚʠʤ ʩʧʦʩʦʙʦʤ (ʨʠʩ. 2), 
ʪʦ ʾʭ ʥʦʨʤʘʪʠʚʥʘ ʰʠʨʠʥʘ ʩʪʘʥʦʚʠʪʴ 15 ʤ.  
ʂʨʽʤ ʮʴʦʛʦ, ʚʝʣʠʢʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫ-

ʯʘʩʥʠʡ ʩʪʘʥ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʩʤʫʛ ʤʘʣʠ ʧʦʨʫ-
ʰʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʧʽʜʙʦʨʫ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ 
ʥʘʩʘʜʞʝʥʴ ʪʘ ʘʛʨʦʪʝʭʥʽʢʠ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ. ɼʘʥʠʭ 
ʱʦʜʦ ʚʠʜʽʚ ʪʘ ʦʙʩʷʛʽʚ ʨʦʙʽʪ ʟ ʚʠʧʨʘʚʣʝʥʥʷ ʽʩʥʫʶʯʠʭ 
ʜʝʨʝʚʦʩʪʘʥʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʙʦ ʟʘ-
ʤʽʥʠ ʚʟʘʛʘʣʽ ʥʝʤʘʻ [6, 15]. 

ʆʩʪʘʥʥʽ 30 ʨʦʢʽʚ ʫ ʧʦʣʝʟʘʭʠʩʥʠʭ ʩʤʫʛʘʭ ʥʝ 
ʧʨʦʚʦʜʠʣʠʩʷ ʨʫʙʢʠ ʜʦʛʣʷʜʫ, ʪʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʩʫʭʦʩʪʽʡ ʯʘʛʘʨʥʠʢʦʚʦʛʦ ʧʽʜʣʽʩʢʫ, ʩʘʤʦʩʽʚ ʩʫʧʫʪʥʽʭ 
ʧʦʨʽʜ ʥʘ ʫʟʣʽʩʩʽ, ʬʦʨʤʫʚʘʥʥʷ ʱʽʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 
ʥʘʩʘʜʞʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʟʘʭʠʩʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʘʜʞʝʥʥʷ. ʅʝ ʥʘʣʝʞʥʠʡ ʩʘʥʽʪʘʨʥʠʡ 
ʜʦʛʣʷʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʠʨʝʥʥʷ ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʭ 
ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʫ ʥʘʩʘ-
ʜʞʝʥʥʷʭ [11, 15]. 
ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʶ 

ʧʨʦʛʨʘʤʦʶ ʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 
ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ ʪʘ ɼʝʨʞʘʚʥʦʶ ʮʽʣʴʦʚʦʶ ʧʨʦʛʨʘ-
ʤʦʶ çʃʽʩʠ ʋʢʨʘʾʥʠè ʥʘ 2000-2015 ʨʨ. ʙʫʣʦ ʧʝʨʝʜ-
ʙʘʯʝʥʦ ʩʪʚʦʨʝʥʥʷ 174 ʪʠʩ. ʛʘ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ 
ʩʤʫʛ (ʇʃʉ), ʚ ʨʝʘʣʴʥʦʩʪʽ ʞ, ʧʣʦʱʘ ʇʃʉ ʱʦʨʽʯʥʦ 
ʟʤʝʥʰʫʻʪʴʩʷ (ʨʠʩ. 3), ʱʦ ʚʠʢʣʠʢʘʻ ʟʘʥʝʧʦʢʦʻʥʥʷ 
ʬʘʭʽʚʮʽʚ. ʇʨʦʛʨʘʤʘ çʃʽʩʠ ʋʢʨʘʾʥʠè ʥʘ 2016-2020 
ʨʨ. ʟʘʣʠʰʠʣʘ ʧʦʟʘ ʫʚʘʛʦʶ ʩʠʩʪʝʤʫ ʧʦʣʝʟʘʭʠʩʥʠʭ 
ʥʘʩʘʜʞʝʥʴ. ɿʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʩʪʚʦʨʝʥʦ ʪʘʢʫ ʢʽʣʴ-
ʢʽʩʪʴ ʇʃʉ, ʷʢʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʚʩʴʦʛʦ ʟʘ ʦʜʠʥ ʨʽʢ ʫ 
1980-ʪʽ ʨʦʢʠ. ʇʦʨʽʚʥʷʥʦ ʟ 1990 ʨ. ʯʠʩʝʣʴʥʽʩʪʴ ʇʃʉ 
ʟʤʝʥʰʠʣʘʩʷ ʥʘ 90 %, ʪʘʢʽ ʟʤʽʥʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘ-
ʶʪʴ ʥʘ ʝʢʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʟʝʣʝʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘ-
ʜʞʝʥʴ. 

 

 
ʈʠʩʫʥʦʢ 3 ʆʙʩʷʛ ʩʪʚʦʨʝʥʥʷ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʩʤʫʛ ʚ ʋʢʨʘʾʥʽ 

 
ɿʘ ʦʬʽʮʽʡʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʥʠʥʽ ʚ 

ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 446 ʪʠʩ. ʛʘ ʧʦʣʝʟʘʭʠʩ-
ʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ. ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʧʽʜ ʣʽʥʽʡʥʠʤʠ 
ʧʦʣʝʟʘʭʠʩʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ɿʘ-
ʧʦʨʽʟʴʢʽʡ (51,9 ʪʠʩ. ʛʘ), ʆʜʝʩʴʢʽʡ (50 ʪʠʩ. ʛʘ) ʪʘ 
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ (42,5 ʪʠʩ. ʛʘ) (ʨʠʩ. 4). 
ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ 0,2 ʪʠʩ. ʛʘ, ʚ 

ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ 5,0 ʪʠʩ. ʛʘ, ʂʠʾʚʩʴʢʽʡ ï 12,3 
ʪʠʩ. ʛʘ, ʏʝʨʥʽʛʽʚʩʴʢʽʡ ï 10,3 ʪʠʩ. ʛʘ. 
ɿʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʦʧʪʠʤʘʣʴʥʘ ʣʽʩʠʩ-

ʪʽʩʪʴ ʜʣʷ ʋʢʨʘʾʥʠ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 19-22 %, ʫ 
ʪʦʤʫ ʯʠʩʣʽ ʚ ʇʦʣʽʩʩʽ 37 % (ʬʘʢʪʠʯʥʘ 26,1 %), ʃʽʩʦ-
ʩʪʝʧʫ 17 % (13 %), ʉʪʝʧʫ 8 % (3,5 %), ʂʘʨʧʘʪʘʭ 50-
53 % (40,2 %).  

ʅʠʥʽ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʩʤʫʛʠ ʚ ʋʢʨʘʾʥʽ ʟʥʘʭʦ-
ʜʷʪʴʩʷ ʚ ʟʘʥʝʜʙʘʥʦʤʫ ʩʪʘʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝ-
ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʩʚʦʾʭ ʟʘʭʠʩʥʠʭ ʬʫʥʢ-
ʮʽʡ. ɺʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʦʾ ʟʝʤʝʣʴʥʦʾ ʨʝʬʦʨʤʠ ʟʝʤʝ-
ʣʴʥʽ ʧʘʾ ʩʪʘʣʠ ʧʨʠʚʘʪʥʦʶ ʚʣʘʩʥʽʩʪʶ ʩʝʣʷʥ, ʘ 
ʧʦʣʝʟʘʭʠʩʥʽ ʩʤʫʛʠ, ʷʢʽ ʬʘʢʪʠʯʥʦ ʨʦʟʤʽʱʝʥʽ ʥʘ ʥʠʭ, 
ʥʘʣʝʞʘʪʴ ʜʝʨʞʘʚʽ (ʜʝʨʞʘʚʥʘ ʚʣʘʩʥʽʩʪʴ). ʋ ʟʚôʷʟʢʫ ʟ 
ʪʝʨʠʪʦʨʽʘʣʴʥʦʶ ʥʝʨʦʟʜʽʣʴʥʽʩʪʶ ʦʙôʻʢʪʘ ʚʣʘʩʥʦʩʪʽ 
ʪʘ ʥʝʟʘʭʠʱʝʥʽʩʪʶ ʜʝʨʞʘʚʥʦʾ ʩʢʣʘʜʦʚʦʾ (ʣʽʩʦʩʤʫʛʠ 
ʟʘʣʠʰʠʣʠʩʷ ʥʽʯʠʡʥʠʤʠ), ʧʨʠʚʘʪʥʘ ʚʣʘʩʥʽʩʪʴ ʤʘʡʞʝ 
ʧʦʚʥʽʩʪʶ ʧʦʛʣʠʥʫʣʘ ʜʝʨʞʘʚʥʫ. ʇʨʘʚʦʚʘ ʢʦʣʽʟʽʷ ʧʦ-
ʣʷʛʘʻ ʱʝ ʚ ʪʦʤʫ, ʱʦ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷ 
ʧʦʪʝʥʮʽʡʥʦ ʻ ʟʝʤʣʷʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠ-
ʟʥʘʯʝʥʥʷ, ʘʣʝ ʥʝ ʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜ-
ʜʷʤʠ [6, 15]. 
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ʈʠʩʫʥʦʢ 4 ʇʣʦʱʘ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʤ ʥʘ 01.01.2015 ʨ. 

 
ʅʝʧʝʨʝʜʘʥʠʭ ʫ ʚʣʘʩʥʽʩʪʴ, ʪʘ ʧʦʩʪʽʡʥʝ ʢʦʨʠʩʪʫ-

ʚʘʥʥʷ ʧʦʣʝʟʘʭʠʩʥʠʭ ʩʤʫʛʘʭ (ʙʣʠʟʴʢʦ 318 ʪʠʩ. ʛʘ) 
ʦʭʦʨʦʥʘ, ʜʦʛʣʷʜ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʥʝ ʟʜʽʡʩʥʶʶʪʴʩʷ. 
ɺʽʜʩʫʪʥʽʩʪʴ ʩʘʥʽʪʘʨʥʠʭ ʪʘ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʩʧʨʦʚʦʢʫ-
ʚʘʣʦ ʧʽʜʥʷʪʪʷ ʢʦʨʝʥʝʚʦʾ ʪʘ ʥʘʩʽʥʥʻʚʦʾ ʧʦʨʦʩʣʽ, ʨʽʟʢʦ 
ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʰʢʽʜʥʠʢʽʚ (ʛʨʠʟʫʥʽʚ). ɺʥʘʩʣʽ-
ʜʦʢ ʟʨʽʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʩʘʤʦʚʽʣʴʥʠʤʠ ʨʫʙʢʘʤʠ 
ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʟʘʜʝʨʥʽʥʥʷ ʡ ʫʱʽʣʴʥʝʥʥʷ 
ˇʨʫʥʪʽʚ, ʟôʷʚʣʷʻʪʴʩʷ ʧʦʨʦʩʣʝʚʘ ʪʘ ʯʘʛʘʨʥʠʢʦʚʘ ʨʦʩ-
ʣʠʥʥʽʩʪʴ. ʏʘʩʪʦ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ ʩʪʘʶʪʴ 
ʨʦʟʩʘʜʥʠʢʘʤʠ ʙʫʨôʷʥʽʚ, ʤʽʩʮʝʤ ʜʣʷ ʚʠʧʘʩʘʥʥʷ ʭʫ-
ʜʦʙʠ ʪʘ ʟʚʘʣʠʱ ʩʤʽʪʪʷ, ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʧʦʞʝʞ ʧʽʜ 
ʯʘʩ ʩʧʘʣʶʚʘʥʥʷ ʩʪʝʨʥʽ [12]. 
ʅʝʜʦʛʣʷʥʫʪʽ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽ-

ʩʦʩʤʫʛʠ, ʷʢ ʧʨʘʚʠʣʦ ʚʪʨʘʯʘʶʪʴ ʩʚʦʾ ʝʢʦʣʦʛʽʯʥʽ ʬʫ-
ʥʢʮʽʾ. 
ʂʨʽʤ ʪʦʛʦ, ʚʝʣʠʢʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫʯʘʩ-

ʥʠʡ ʩʪʘʥ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʩʤʫʛ ʤʘʣʠ ʧʦʨʫʰʝʥʥʷ 
ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʧʽʜʙʦʨʫ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ ʥʘʩʘ-
ʜʞʝʥʴ ʪʘ ʘʛʨʦʪʝʭʥʽʢʠ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ. ɼʘʥʠʭ ʱʦʜʦ 
ʚʠʜʽʚ ʪʘ ʦʙʩʷʛʽʚ ʨʦʙʽʪ ʟ ʚʠʧʨʘʚʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʜʝ-
ʨʝʚʦʩʪʘʥʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʙʦ ʟʘʤʽʥʠ 
ʚʟʘʛʘʣʽ ʥʝʤʘʻ.  
ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʩʬʦ-

ʨʤʦʚʘʥʽ ʧʨʠʨʦʜʥʠʤ ʣʽʩʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʙʝʟ ʣʽʩʽ-
ʚʥʠʯʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʏʘʩʪʦ ʜʝʨʝʚʦʩʪʘʥʠ ʤʘʶʪʴ ʨʽʟ-
ʥʠʡ ʚʽʢʦʚʠʡ ʩʢʣʘʜ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʡʦʛʦ ʟʘʭʠʩʥʽ 
ʬʫʥʢʮʽʾ. ʄʘʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʣʝʟʘʭʠʩʥʠʭ ʜʫʙʦʚʠʭ 
ʥʘʩʘʜʞʝʥʴ ʧʦʣʷʛʘʻ ʱʝ ʽ ʚ ʪʦʤʫ, ʱʦ ʚ ʩʢʣʘʜʽ ʣʽʩʦʚʠʭ 
ʩʤʫʛ ʜʫʙ ʟʚʠʯʘʡʥʠʡ ʟʘʡʤʘʻ ʤʝʥʰʝ 50 % ʚʽʜ ʟʘʛʘʣʴ-
ʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ. ɺ ʙʘʛʘʪʴʦʭ ʥʘʩʘʜʞʝʥʥʷʭ ʜʫʙ 
ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʨʫʛʦʤʫ ʷʨʫʩʽ ʪʘ ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʽʥ-
ʰʠʤʠ ʧʦʨʦʜʘʤʠ.  
ʆʪʞʝ, ʻʜʠʥʠʤ ʟʘʭʦʜʦʤ ʟ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ 

ʩʠʪʫʘʮʽʾ ʥʘ ʜʫʤʢʫ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ ʻ ʥʦʨʤʘ-
ʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ, ʱʦ ʨʝʛʫʣʶʻ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʩ-
ʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʣʽʥʽʡʥʦʛʦ ʪʠʧʫ ʪʘ ʧʨʦʚʝ-
ʜʝʥʥʷ ʣʽʩʦʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ ʚ ʋʢʨʘʾʥʽ. 
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ʆʎɯʅʂɸ ɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ʂʈʀɺʆɻʆ ʈʆɻʋ ɿɸ ɼʆʇʆʄʆɻʆʖ ʇʀʃʂʋ  

BETULA ʈENDULA ROTH 

 

ʇʝʪʨʫʰʢʝʚʠʯ ʖ.ʄ. 

ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɼʦʥʝʮʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ ʅɸʅ ʋʢʨʘʾʥʠ 

 

EVALUAT ION THE ECOLOGICAL STATE OF KRYVYI RI H USING POLLEN OF  

BETULA ʈɽNDULA ROTH 

 

Petrushkevich Yu. 

Junior Researcher 

Donetsk Botanical Garden of NAS of Ukraine 

 

ɸʥʦʪʘʮʽʷ 

ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʩʪʝʨʠʣʴʥʽʩʪʴ ʧʠʣʢʫ B. ʨendula ʚ ʨʽʟʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʂʨʠʚʦʛʦ ʈʦʛʫ ʪʘ ʩʪʘʥ ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤʝʞʘʭ ʤʽʩʪʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʠʣʢʫ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʘʝʨʦʪʝʭʥʦ-

ʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 8,6% ʜʦ 39,5%, ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʪʝʨʠʣʴʥʦʩʪʽ ʟ 1,00 ʜʦ 4,59 ʽ ʟʤʝʥʰʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ ʟ 10,63 ʜʦ 1,53. ɿʘ ʟʥʘʯʝʥʥʷʤʠ ʫʤʦʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʰʢʦʜʞʝʥʥʷ B. pendula ʚʠʷʚ-

ʣʝʥʦ, ʱʦ ʥʘʡʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʣʠʥ ʥʘʷʚʥʽ ʚ ʂɹʉ ʅɸʅ ʋʢʨʘʾʥʠ, ʩʢʚʝʨʽ çʇʦʣʷʥʘ ʢʘʟʦʢè, ʧʘʨʢʫ ɻʝʨʦʾʚ 

ɸʊʆ ʽ ʧʦ ʚʫʣ. ʏʝʨʢʘʩʦʚʘ ʪʘ ɽʣʝʢʪʨʦʟʘʚʦʜʩʴʢʘ. ʅʘʡʛʽʨʰʠʡ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʟʥʘʯʝʥʦ ʧʦ-

ʙʣʠʟʫ ʢʦʤʙʽʥʘʪʽʚ ʇʨɸʊ çʇʽʚʥɻɿʂè ʽ ʇɸʊ çɸʨʩʝʣʦʨʄʽʪʪʘʣ ʂʨʠʚʠʡ ʈʽʛè, ʜʝ ʫʨʘʞʝʥʽʩʪʴ B. pendula ʜʦʩʷʛʘʻ 

ʨʽʚʥʷ ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʽ ʚʠʩʦʢʦʛʦ ʚʽʜʧʦʚʽʜʥʦ. 

Abstract 

In article wʝ investigated the sterility of B. pendula pollen in different plantations of Kryvyi Rih and the state 

of the environment within the city. We ascertained decreasing quantities of pollen from 8.6% to 39.5% with 

increasing aerotechnogenic loading, sterility coefficient increased from 1.00 to 4.59 and sensitivity coefficient 

decreased from 10.63 to 1.53. Using conditional indicator of plant damage, we evaluated that the most favorable 

conditions for plants were in Kryvyi Rih Botanical Garden of NAS of Ukraine, Square ñPoliana kazokò, Park of 

Heroes of ATO and along the Cherkasov and Elektrozavodskaʫʘ streets. The worst environmental conditions have 

been observed near combines PJSC ñNorthern MPPò and PJSC ñArcelorMittal Kryvyi Rihò, where the damage to 

B. pendula reaches above-average level and high level respectively.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʙʨʫʜʥʝʥʥʷ, ʂʨʠʚʠʡ ʈʽʛ, B. ʨendula, ʧʠʣʦʢ, ʩʪʝʨʠʣʴʥʩ̔ʪʴ, ʩʪʘʥ ʩʝʨʝʜʦʚʠʱʘ. 

Keywords: pollution, Kryvyi Rih, B. ʨʝndula, pollen, sterility, state of the environment. 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʚ ʫʩʴʦʤʫ 

ʩʚʽʪʽ. ʂʦʞʥʘ ʢʨʘʾʥʘ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʤʠ, ʚʥʘʩʣʽʜʦʢ 

ʯʦʛʦ ʚʠʥʠʢʘʶʪʴ ʧʠʪʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʾʭ ʚʠʨʽ-

ʰʝʥʥʷ, ʘʣʝ ʧʝʨʰ ʟʘ ʚʩʝ ʧʨʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫ-

ʜʥʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʝ ʧʠʪʘʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʤʽ-

ʩʴʢʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʨʠʪʦʨʽʡ [10, 33]. ʋ ʚʝʣʠʢʠʭ 

ʤʽʩʪʘʭ ʧʨʘʮʶʶʪʴ ʨʽʟʥʽ ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʊɽʉ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʫʭʫ: ʚʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʽʩʪʦʪʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʛʘ-

ʟʦʧʦʜʽʙʥʠʭ ʽ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʷʢʽ ʚʠʢʠʜʘʶʪʴʩʷ ʚ 

ʧʦʚʽʪʨʷ [4, 5, 29, 31] ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʨʝʚʥʽ ʥʘʩʘʜʞʝʥʥʷ 

ʰʣʷʭʦʤ ʦʟʝʣʝʥʝʥʥʷ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʦʥʠ ʚʠʢʦ-

ʥʫʶʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʶʪʴ: ʢʣʽʤʘʪʦ-

ʪʚʽʨʥʫ, ʨʝʢʨʝʘʮʽʡʥʫ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʫ ʪʦʱʦ [1]. 

ɼʝʨʝʚʘ ʧʦʛʣʠʥʘʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʚʠʜʠ ʭʽʤʽʯʥʠʭ ʩʧʦ-

ʣʫʢ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ ʘʪʤʦʩʬʝʨʠ ʟ ʚʠʢʠʜʘʤʠ ʧʨʦʤʠ-

ʩʣʦʚʦʩʪʽ, ʝʥʝʨʛʝʪʠʢʠ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʦʱʦ [3, 15]. 

ʇʨʦʪʝ, ʧʦʢʨʘʱʫʶʯʠ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ, ʨʦʩʣʠʥʠ 

ʩʘʤʽ ʧʦʪʝʨʧʘʶʪʴ ʚʽʜ ʾʭ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ [33], ɦ ʦ ʩʧʨʠ-

ʯʠʥʷʻ ʟʤʽʥʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɿʘ ʩʪʫ-

ʧʝʥʝʤ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʩʠʣʫ ʽ ʟʥʘʯʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʦ ʩʪʫʧʽʥʴ ʨʝʘʛʫʚʘʥʥʷ ʨʦʩʣʠʥʠ 

ʥʘ ʾʭʥʽʡ ʚʧʣʠʚ [32]. ʊʦʤʫ ʚʦʥʠ ʻ ʟʨʫʯʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ. 

ɺʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʽʥʜʠʢʘʮʽʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʜʦ-

ʚʢʽʣʣʷ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʨʦ-

ʩʣʠʥ (ʥʘʩʘʤʧʝʨʝʜ, ʯʦʣʦʚʽʯʦʛʦ ʛʘʤʝʪʦʬʽʪʫ), ʷʢʽ ʯʫʪ-

ʣʠʚʽʰʽ ʜʦ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ, ʥʽʞ ʨʦʩʣʠʥʠ ʚ ʮʽ-

ʣʦʤʫ [23]. ʅʘʜʤʽʨʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʩʧʨʠʯʠʥʷʻ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʣʢʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʝʨʠʣʴʥʠʭ ʧʠʣʢʦ-

ʚʠʭ ʟʝʨʝʥ ʪʘ, ʚ ʧʦʜʘʣʴʰʦʤʫ, ʜʦ ʟʤʝʥʰʝʥʥʷ ʾʭ ʞʠʪ-

ʪʻʟʜʘʪʥʦʩʪʽ [9, 20, 26, 27]. 

ɼʣʷ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʯʘʩʪʦ ʦʙʠʨʘʶʪʴ ʚʠʜʠ, 

ʷʢʽ ʻ ʙʽʦʽʥʜʠʢʘʪʦʨʘʤʠ ʜʦʚʢʽʣʣʷ [16, 18] ʪʘ ʤʘʶʪʴ 

ʰʠʨʦʢʠʡ ʘʨʝʘʣ [34]. ʊʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʜ-

ʟʥʘʯʘʻʪʴʩʷ ʡ Betula ʨendula Roth. ɺʦʥʘ ʧʨʦʜʫʢʫʻ ʜʦ-

ʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʠʣʢʫ [6] ʪʘ ʧʦʰʠʨʝʥʘ ʫ 

ʨʽʟʥʠʭ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʟʦʥʘʭ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʩʪ [2, 

8, 18, 28, 35], ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʂʨʠʚʦʤʫ ʈʦʟʽ [24, 25]. 

ʆʩʢʽʣʴʢʠ ʂʨʠʚʠʡ ʈʽʛ ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ ʽʥʜʫʩʪʨʽ-

ʘʣʴʥʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ, ʜʝ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʩʫʪʪʻʚʦ 
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ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʫ [11], ʘʢʪʫʘʣʴʥʦʶ ʻ ʦʮʽʥʢʘ ʩʪʘʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ B. 

ʨendula ʚ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʘ ï ʘʥʘʣʽʟ ʩʪʝʨʠʣʴʥʦʩʪʽ ʧʠʣʢʫ B. ʨendula ʚ 

ʨʽʟʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʂʨʠʚʦʛʦ ʈʦʛʫ ʪʘ ʩʪʘʥʫ ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʤʝʞʘʭ ʤʽʩʪʘ.  

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠ. ɿʙʽʨ ʧʠʣʢʫ ʟʜʽʡʩʥʶʚʘʣʠ 

ʚ ʧʝʨʽʦʜ ʤʘʩʦʚʦʛʦ ʮʚʽʪʽʥʥʷ (ʥʘ ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ 2017 

ʨʦʢʫ) ʟ ʜʝʩʷʪʠ 30-40-ʨʽʯʥʠʭ ʜʝʨʝʚ ʚ ʪʨʴʦʭʢʨʘʪʥʽʡ 

ʧʦʚʪʦʨʶʚʘʣʴʥʦʩʪʽ ʟ ʚʦʩʴʤʠ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʙʫʣʦ ʚʽ-

ʜʽʙʨʘʥʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʤʽʩʪʘ (126 ʢʤ) ʚ ʪʨʴʦʭ ʨʘʡ-

ʦʥʘʭ: ʊʝʨʥʽʚʩʴʢʦʤʫ, ʇʦʢʨʦʚʩʴʢʦʤʫ ʪʘ ʄʝʪʘʣʫʨʛʽʡ-

ʥʦʤʫ. ʊʨʠ ʥʘʩʘʜʞʝʥʥʷ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʚʽʜʥʦʩʥʦ 

ʯʠʩʪʠʭ ʫʤʦʚʘʭ ï ʂʨʠʚʦʨʽʟʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ ʅɸʅ 

ʋʢʨʘʾʥʠ (ʂɹʉ ï ʢʦʥʪʨʦʣʴ), ʩʢʚʝʨ çʇʦʣʷʥʘ ʢʘʟʦʢè, 

ʧʘʨʢ ɻʝʨʦʾʚ ɸʊʆ; ʥʘʩʪʫʧʥʽ ʪʨʠ ï ʙʽʣʷ ʜʦʨʽʛ ʟ ʽʥʪʝʥ-

ʩʠʚʥʠʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʤ ʨʫʭʦʤ: ʧʦ ʚʫʣ. ʏʝʨʢʘ-

ʩʦʚʘ, ʚʫʣ. ɽʣʝʢʪʨʦʟʘʚʦʜʩʴʢʘ, ʙʽʣʷ ʧʨʦʩʧʝʢʪʫ ʄʝʪʘ-

ʣʫʨʛʽʚ; ʦʩʪʘʥʥʽ ʜʚʘ ï ʙʽʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʇʨɸʊ çʇʽʚʥʽʯʥʠʡ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʡ ʢʦʤʙʽ-

ʥʘʪè (ʇʨɸʊ çʇʽʚʥɻɿʂè) ʪʘ ʇɸʊ çɸʨʩʝʣʦʨʄʽʪʪʘʣ 

ʂʨʠʚʠʡ ʈʽʛè. ʄʽʢʨʦʧʨʝʧʘʨʘʪʠ ʛʦʪʫʚʘʣʠ ʟʘ ʩʪʘʥʜʘʨ-

ʪʥʦʶ ʤʝʪʦʜʠʢʦʶ [22]. ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʪʝʨʠʣʴʥʦʩʪʽ 

ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʚ ʷʢʦʩʪʽ ʙʘʨʚʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʡʦʜʥʠʡ ʨʦʟʯʠʥ. ɸʥʘʣʽʟʫʚʘʣʠ ʧʦ 1000 ʢʣʽʪʠʥ ʟ ʥʘʩʘ-

ʜʞʝʥʥʷ, ʬʝʨʪʠʣʴʥʠʤ ʚʚʘʞʘʣʠ ʧʠʣʦʢ, ʷʢʠʡ ʮʽʣʢʦʤ, 

ʘʙʦ ʥʘʧʦʣʦʚʠʥʫ ʟʘʧʦʚʥʝʥʠʡ ʢʨʦʭʤʘʣʝʤ, ʘ ʩʪʝʨʠʣʴ-

ʥʠʤ ï ʚ ʷʢʦʤʫ ʡʦʛʦ ʟʦʚʩʽʤ ʥʝ ʙʫʣʦ, ʘʙʦ ʤʽʩʪʠʣʠʩʷ 

ʣʠhʝ ʟʘʣʠʰʢʠ ʢʨʦʭʤʘʣʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʘ Carl Zeiss Primo Star (Ĭ 

400). ɼʣʷ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʮʠʬʨʦʚʫ 

ʢʘʤʝʨʫ Canon PowerShot A620. 

ʂʽʣʴʢʽʩʪʴ ʩʪʝʨʠʣʴʥʠʭ ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʚʠʟʥʘ-

ʯʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ (%), ʢʦʝʬʽʮʽʻʥʪ ʩʪʝʨʠʣʴʥʦʩʪʽ 

ʧʠʣʢʫ ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

˗̒̐
˞̑̅

˞̋
 

ʜʝ ʂʩʧ ð ʢʦʝʬʽʮʽʻʥʪ ʩʪʝʨʠʣʴʥʦʩʪʽ ʧʠʣʢʫ; 

ʉʨʜ ð ʩʪʝʨʠʣʴʥʽʩʪʴ ʧʠʣʢʫ ʚ ʨʘʡʦʥʽ ʜʦ-

ʩʣʽʜʞʝʥʥʷ; 

ʉʢ ð ʩʪʝʨʠʣʴʥʽʩʪʴ ʧʠʣʢʫ ʚ ʢʦʥʪʨʦʣʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʯʫʪʣʠʚʦʩʪʽ (ʂʯ) ʦʨʛʘʥʽʚ ʯʦʣʦʚʽʯʦʾ 

ʨʝʧʨʦʜʫʢʮʽʾ ʜʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʩʣʽ-

ʜʞʫʚʘʣʠ ʰʣʷʭʦʤ ʚʽʜʥʦʰʝʥʥʷ ʬʝʨʪʠʣʴʥʠʭ ʧʠʣʢʦʚʠʭ 

ʟʝʨʝʥ ʜʦ ʩʪʝʨʠʣʴʥʠʭ ð ʌ/ʉ [17]. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝʩʪ çʉʪʝʨʠʣʴʥʽʩʪʴ ʧʠʣʢʫ ʨʦʩʣʠʥ 

ʬʽʪʦʽʥʜʠʢʘʪʦʨʽʚè [21]. ʉʪʘʪʠʩʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠ-

ʟʥʘʯʘʣʠ ʟʘ t-ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ [13] ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ MS Exʩel 2007. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʮʽʥʢʘ ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʫ ʂʨʠʚʦʤʫ ʈʦʟʽ ʟʘ ʩʪʝ-

ʨʠʣʴʥʽʩʪʶ ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ B. ʨendula ʜʦʟʚʦʣʠʣʘ 

ʚʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʽʩʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʯʦʣʦʚʽʯʦʛʦ ʛʘʤʝ-

ʪʦʬʽʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘ-

ʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ ʩʫʪʪʻʚʝ 

ʚʘʨʽʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʪʝʨʠʣʴʥʦʛʦ ʧʠʣʢʫ ʚʽʜ 8,6 ʜʦ 

39,5% ʚ ʨʽʟʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʤʽʩʪʘ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʉʪʝʨʠʣʴʥʽʩʪʴ ʧʠʣʢʫ ʚ ʨʽʟʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʂʨʠʚʦʛʦ ʈʦʛʫ 

 

ʅʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʩʪʝʨʠʣʴʥʦʛʦ ʧʠʣʢʫ ʙʫʣʘ 

ʟʘʬʽʢʩʦʚʘʥʘ ʚ ʂɹʉ ʅɸʅ ʋʢʨʘʾʥʠ ʽ ʩʢʣʘʜʘʣʘ 8,6%. 

ɹʣʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʜʦ ʢʦʥʪʨʦʣʶ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʫ ʜʝ-

ʨʝʚ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ ʩʢʚʝʨʽ çʇʦʣʷʥʘ ʢʘʟʦʢè (8,8%) ʽ 

ʧʘʨʢʫ ɻʝʨʦʾʚ ɸʊʆ (8,9%). ɹʽʣʷ ʜʦʨʽʛ ʟ ʚʠʩʦʢʠʤ ʨʽʚ-

ʥʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʫʭʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ 

ï 13,2%-19%, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ 1,9 ʨʘʟʽʚ ʙʽʣʴʰʝ, 

ʥʽʞ ʫ ʙʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʚʠʭʣʦʧʥʽ ʛʘʟʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʧʨʠʟʚʦ-

ʜʷʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʣʢʫ ʪʘ ʩʧʨʠʯʠʥʷʶʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʝʟʢʨʦʭʤʘʣʴʥʠʭ ʧʠʣʢʦʚʠʭ ʟʝ-

ʨʝʥ ʫ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʙʽʣʷ ʘʚʪʦʰʣʷʭʽʚ.  

ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʡ ʽʥʰʠʤʠ 

ʜʦʩʣʽʜʥʠʢʘʤʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʄ. ʄ. ʄʠʣʝʥʴʢʘ 

[19] ʚʠʷʚʠʣʘ, ʱʦ ʫ ʧʨʠʜʦʨʦʞʥʽʭ ʥʘʩʘʜʞʝʥʴ ɹʫʨʰ-
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ʪʠʥʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ (ɻʘʣʠʮʴʢʠʡ ʨʘʡʦʥ, ɯʚʘʥʦ-ʌʨʘ-

ʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ) ʚʽʜʩʦʪʦʢ ʩʪʝʨʠʣʴʥʦʛʦ ʧʠʣʢʫ ʟʙʽ-

ʣʴʰʠʚʩʷ ʫ 2,7 ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʷʢʠʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʟʘ ʤʝʞʘʤʠ ʤʽʩʪʘ (ʧʦʙʣʠʟʫ ʩ.ʤ.ʪ. ʈʦ-

ʛʘʪʠʥ). ɿʘ ʜʘʥʠʤʠ ʆ. ɺ. ɭʨʝʱʝʥʢʦ ʪʘ ʃ. ʇ. ʍʣʻʙʦʚʦʾ 

[12] ʚ ɹʘʨʥʘʫʣʽ ʚ 2010 ʨ. ʯʘʩʪʢʘ ʙʝʟʢʨʦʭʤʘʣʴʥʠʭ ʧʠ-

ʣʢʦʚʠʭ ʟʝʨʝʥ B. ʨendula ʙʽʣ̫ ʜʦʨʽʛ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʢʣʘʜʘʣʘ 4,0%. ʄʘʢʩʠʤʫʤ ʥʝʟʘʙʘʨʚʣʝʥʦʛʦ ʧʠʣʢʫ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦ ʚʫʣ. ʃʝʥʥ̔ʘ, 53 (6,5%), ʘ 

ʤʽʥʽʤʫʤ ï ʧʦ ʧʨʦʩʧ. ʏʝʨʚʦʥʦʘʨʤ̔ʡʩɹʢʠʡ, 133 

(1,6%). ʇʨʠ ʮʴʦʤʫ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʫʩʪʘʥʦʚʣʝʥʽ ʚ ʪʠʭ ʪʦʯʢʘʭ 

ʟʙʦʨʫ, ʚ ʨʘʡʦʥʘʭ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥ.̫ ʋ 2011 ʨ. ʢʽʣʴ-

ʢʽʩʪʴ ʩʪʝʨʠʣʴʥʦʛʦ ʧʠʣʢʫ B. ʨendula ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʜʦʩʷʛʣʘ 5,4%, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ 

ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʥʘ ʧʣ. ʇʝʨʝʤʦʛʠ ï 19,0%, ʘ 

ʤʽʥʽʤʘʣʴʥ ̔ï ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ï 2,3% ʪʘ 

ʤʘʡʞʝ ʥʘ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ʟʥʘʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟ-

ʥʷʣʠʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʫʤʦʚʥʦ ʯʠʩʪʦʾ 

ʪʝʨʠʪʦʨʽʾ. 

ʆʩʥʦʚʥʽ ʛʘʟʦʧʦʜʽʙʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ 

ʫ ʚʠʭʣʦʧʥʠʭ ʛʘʟʘʭ, ʪʘʢʽ ʷʢ: ʙʝʥʟʦʣ, ʤʦʥʦʦʢʩʠʜ ʚʫʛ-

ʣʝʮʶ (CO), ʦʢʩʠʜʠ ʘʟʦʪʫ (NOx), ʘʟʦʪʠʩʪʘ ʢʠʩʣʦʪʘ 

(HNO2), ʘʤʽʘʢ (NH3), ʜʽʦʢʩʠʜ ʩʽʨʢʠ (SO2), ʣʝʪʶʯʽ 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ (ʃʆʉ), ʧʦʣʽʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ 

ʚʫʛʣʝʚʦʜʥʽ (PAHs), ʘ ʪʘʢʦʞ ʟʚʘʞʝʥʽ ʯʘʩʪʠʥʢʠ, ʜʠʤ, 

ʤʝʪʘʣʠ (Cd, Co, Cu, Pb, Zn, Ni) ʽ ʧʠʣ [30] ʙʝʟʧʝʨʝʯʥʦ 

ʯʠʥʷʪʴ ʚʝʣʠʢʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʯʦʣʦʚʽʯʫ ʛʝʥʝ-

ʨʘʪʠʚʥʫ ʩʬʝʨʫ B. ʨendula, ʧʨʦʪʝ, ʦʩʥʦʚʥʝ ʪʝʭʥʦ-

ʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʩʣʠʥʠ ʩʧʨʠʯʠʥʷʻʪʴʩʷ ʰʢʽ-

ʜʣʠʚʠʤʠ ʚʠʢʠʜʘʤʠ ʟ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.  

ɹ.ɺ. ɿʶʤʘʥ, ʆ.ɺ. ʋʪʢʽʥʘ ʪʘ ʉ.ɺ. ɼʽʛʪʷʨ [14] ʜʦ-

ʩʣʽʜʞʫʚʘʣʠ ʨʽʚʝʥʴ ʩʪʝʨʠʣʴʥʦʩʪʽ ʧʠʣʢʫ B. ʨendula ʫ 

ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʙʽʣʷ çɿʘʚʦʜʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ 

ˉ 2è (ɿɿɹ ˉ 2), ʦʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦ-

ʚʠʥʘʤʠ ʥʘ ʟʘʚʦʜʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʻ: ʮʝʤʝʥʪ-

ʥʠʡ ʧʠʣ, ʜʽʦʢʩʠʜ ʘʟʦʪʫ, ʦʢʩʠʜ ʘʟʦʪʫ, ʦʢʩʠʜ ʚʫʛʣʝʮʶ. 

ɺʦʥʠ ʚʠʟʥʘʯʠʣʠ, ʱʦ ʩʪʝʨʠʣʴʥʩ̔ʪɹ ʧʠʣʢʫ ʜʣʷ B. 

ʨendula ʬʣʫʢʪʫʻ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 19,6% ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɿɿɹ ˉ2 ʜʦ 6,2%, ʪʦʜʽ ʷʢ ʥʘ ʬʦʥʦʚʦʤʫ ʨʽʚʥʽ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ï 4,9%. 

ɺʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʩʪʝʨʠʣʴʥʦʛʦ ʧʠʣʢʫ B. 

ʨendula ʟʘʬʽʢʩʦʚʘʥʽ ʽ ʫ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʽʣʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʙʫʣʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʩʦʢʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʊʘʢ, ʙʽʣʷ ʇʨɸʊ 

çʇʽʚʥɻɿʂè ʪʘ ʇɸʊ çɸʨʩʝʣʦʨʄʽʪʪʘʣ ʂʨʠʚʠʡ ʈʽʛè 

ʢʽʣʴʢʽʩʪʴ ʩʪʝʨʠʣʴʥʦʛʦ ʧʠʣʢʫ ʩʢʣʘʜʘʣʘ 25,8% ʪʘ 

39,5%, ʱʦ ʫ 3 ʽ 4,6 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʜʝʥʜʨʘʨʽʾ ʂɹʉ 

ʚʽʜʧʦʚʽʜʥʦ.  

ɿ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʜʘʥʠʭ ʦʯʝʚʠʜʥʦ ʜʦʩʪʦʚʽʨʥʝ 

ʧʦʩʣʽʜʦʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʝʟʢʨʦʭʤʘʣʴʥʠʭ 

ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʫ B. ʨendula, ʥʽʞ ʥʘ ʚʽʜʥʦʩʥʦ ʯʠʩʪʠʭ 

ʪʝʨʠʪʦʨʽʷʭ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʡ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘ-

ʟʥʠʢʽʚ ʢʦʝʬʽʮʽʻʥʪʘ ʩʪʝʨʠʣʴʥʦʩʪʽ ʧʠʣʢʫ ï ʂʩʧ (ʨʠʩ. 

2), ʱʦ ʻ ʜʦʜʘʪʢʦʚʠʤ ʩʚʽʜʯʝʥʥʷʤ ʚʠʩʦʢʦʛʦ ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  

 

  
ʈʠʩ. 2. ʈʽʚʝʥʴ ʩʪʝʨʠʣʴʥʦʩʪʽ ʪʘ ʯʫʪʣʠʚʦʩʪʽ ʧʠʣʢʫ ʚ ʨʽʟʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʂʨʠʚʦʛʦ ʈʦʛʫ 

 

ʄʽʥʽʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʂʩʧ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʧʘʨ-

ʢʦʚʠʭ ʟʦʥʘʭ: ʚ ʂɹʉ ʅɸʅ ʋʢʨʘʾʥʠ, ʩʢʚʝʨʽ çʇʦʣʷʥʘ 

ʢʘʟʦʢè ʽ ʧʘʨʢʫ ɻʝʨʦʾʚ ɸʊʆ ʪʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʟʥʘ-

ʯʝʥʥʷ 1,03. ɹʽʣʷ ʘʚʪʦʰʣʷʭʽʚ ʢʦʝʬʽʮʽʻʥʪ ʩʪʝʨʠʣʴʥʦ-

ʩʪʽ (ʂʩʧ) ʚʘʨʽʶʚʘʚ ʚ ʤʝʞʘʭ 1,53-2,21, ʘ ʙʽʣʷ ʧʨʦʤʠ-

ʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʇʨɸʊ çʇʽʚʥɻɿʂè ʪʘ ʇɸʊ çɸʨ-

ʩʝʣʦʨʄʽʪʪʘʣ ʂʨʠʚʠʡ ʈʽʛè ʟʙʽʣʴʰʠʚʩʷ ʜʦ 3,00 ʪʘ 4,59 

ʚʽʜʧʦʚʽʜʥʦ.  

ʇʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʩʪʝʨʠʣʴʥʦʛʦ ʧʠʣʢʫ ʫ B. 

ʨendula ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʜʦ ʯʘʩʪʢʠ ʬʝʨʪʠʣʴ-

ʥʦʛʦ, ʪʦʤʫ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʦʪʢʫ ʙʝʟʢʨʦʭ-

ʤʘʣʴʥʠʭ ʟʝʨʝʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʩʪʘʥ-

ʥʴʦʛʦ ʪʘ ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʫ ʯʫʪʣʠʚʦʩʪʽ 

(ʚʽʜʥʦʰʝʥʥʷ ʬʝʨʪʠʣʴʥʠʭ ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʜʦ ʩʪʝʨʠ-

ʣʴʥʠʭ) ʦʨʛʘʥʽʚ ʯʦʣʦʚʽʯʦʾ ʨʝʧʨʦʜʫʢʮʽʾ ʜʦ ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ï ʂʯ (ʜʠʚ. ʨʠʩ. 1). ʋ ʢʦʥʪʨʦʣʴʥʽʡ 

ʟʦʥʽ ʢʦʝʬʽʮʽʻʥʪ ʯʫʪʣʠʚʦʩʪʽ ʙʫʚ ʤʘʢʩʠʤʘʣʴʥʠʤ ʽ 

ʩʢʣʘʜʘʚ 10,63. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʽʥ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʚʩʷ: ʫ ʟʦʥʽ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʨʫʭʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚ ʩʝ-

ʨʝʜʥʴʦʤʫ ʚ 2 ʨʘʟʠ; ʫ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʨʦʩʪʫʪʴ ʙʽʣʷ 

ʇʨɸʊ çʇʽʚʥɻɿʂè ï ʫ 3,7 ʨʘʟʽʚ, ʘ ʙʽʣʷ ʤʝʪʘʣʫʨʽʡʥʦʛʦ 
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ʢʦʤʙʽʥʘʪʫ ʇɸʊ çɸʨʩʝʣʦʨʄʽʪʪʘʣ ʂʨʠʚʠʡ ʈʽʛè ïʫ 6,9 

ʨʘʟʽʚ. 

ʈʽʚʝʥʴ ʩʪʝʨʠʣʴʥʦʩʪʽ ʧʠʣʢʫ ʨʦʩʣʠʥ-ʙʽʦʽʥʜʠʢʘ-

ʪʦʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʝ ʣʠʰʝ ʟʘʛʘʣʴʥʫ ʪʦʢʩʠʯʥʽʩʪʴ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʡ ʚʽʜʦʙʨʘʞʘʻ ʽʥʪʝʥ-

ʩʠʚʥʽʩʪʴ ʤʫʪʘʛʝʥʥʦʾ ʥʘʧʨʫʛʠ [7]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘ-

ʯʝʥʴ ʫʤʦʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫʰʢʦʜʞʝʥʥʷ (ʋʇʋ) ʚ ʤʝ-

ʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʚʽʜ-

ʤʽʥʥʽ ʟʘ ʨʽʚʥʝʤ ʪʦʢʩʠʢʦ-ʤʫʪʘʛʝʥʥʦʾ ʥʘʧʨʫʛʠ ʟʦʥʠ 

(ʪʘʙʣ 1).  

ɸʥʘʣʽʟ ʫʤʦʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫʰʢʦʜʞʝʥʥʷ ʧʦʢʘ-

ʟʘʚ, ʱʦ ʧʷʪʴ ʥʘʩʘʜʞʝʥʴ B. ʨendula (ʚ ʂɹʉ, ʩʢʚʝʨʽ 

çʇʦʣʷʥʘ ʢʘʟʦʢè, ʧʘʨʢʫ ɻʝʨʦʾʚ ɸʊʆ, ʧʦ ʚʫʣ. ʏʝʨʢʘ-

ʩʦʚʘ ʪʘ ɽʣʝʢʪʨʦʟʘʚʦʜʩʴʢʘ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʝʟʧʝʯ-

ʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʾ, ʟ ʷʢʠʭ ʧʝʨʰʽ ʪʨʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʫʤʦʚʘʭ, ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʫʰʢʦʜʞʝʥʦʩʪʽ (0,00-0,01) ʽ ʚ ʥʠʭ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʣʠʰʝ ʩʧʦʥʪʘʥʥʽ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʽ ʟʤʽʥʠ. ɺ 

ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʥʘʩʘʜʞʝʥʥʷʭ B. ʨendula, ʱʦ ʨʦʩʪʫʪʴ 

ʙʽʣʷ ʜʦʨʽʛ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʤ ʧʦʪʦ-

ʢʦʤ, ʨʽʚʝʥʴ ʫʰʢʦʜʞʝʥʦʩʪʽ ʨʦʩʣʠʥ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʥʠʞʯʝ ʟʘ ʩʝʨʝʜʥʽʡ (0,15-0,25). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʜʝʨʝʚʘ ʚʽʜʯʫʚʘʶʪʴ ʥʝʛʘʪʠʚʥʫ ʜʽʶ ʚʠʭʣʦʧʥʠʭ ʛʘ-

ʟʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʧʨʦʪʝ ʚʦʥʠ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʽʩ-

ʪʦʪʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ.  

ʊʘʙʣʠʮʷ 1 

ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʪʦʢʩʠʢʦ-ʤʫʪʘʛʝʥʥʠʤ ʬʦʥʦʤ 

 ̄ ʅʘʩʘʜʞʝʥʥʷ ʋʇʋ 
ʈʽʚʝʥʴ ʫʰʢʦʜʞʝ-

ʥʦʩʪʽ  

ʂʘʪʝʛʦʨʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ 

ʟʘ ʪʦʢʩʠʢʦ-ʤʫʪʘʛʝʥʥʠʤ ʬʦʥʦʤ 

1 ʂɹʉ (ʢʦʥʪʨʦʣʴ) 0,00 ʅʠʟʴʢʠʡ ɹʝʟʧʝʯʥʘ 

2 ʩʢʚʝʨ çʇʦʣʷʥʘ ʢʘʟʦʢè 0,01 ʅʠʟʴʢʠʡ ɹʝʟʧʝʯʥʘ 

3 ʧʘʨʢ ɻʝʨʦʾʚ ɸʊʆ 0,01 ʅʠʟʴʢʠʡ ɹʝʟʧʝʯʥʘ 

4 ʚʫʣ. ʏʝʨʢʘʩʦʚʘ 0,15 
ʅʠʞʯʝ ʟʘ ʩʝʨʝʜ-

ʥʽʡ 
ɹʝʟʧʝʯʥʘ 

5 ʚʫʣ. ɽʣʝʢʪʨʦʟʘʚʦʜʩʴʢʘ 0,25 
ʅʠʞʯʝ ʟʘ ʩʝʨʝʜ-

ʥʽʡ 
ɹʝʟʧʝʯʥʘ 

6 ʧʨʦʩʧ. ʄʝʪʘʣʫʨʛʽʚ 0,34 ʉʝʨʝʜʥʽʡ ʇʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʘ 

7 ʇʨɸʊ çʇʽʚʥɻɿʂè 0,56 ɺʠʱʝ ʟʘ ʩʝʨʝʜʥʽʡ ʅʝʙʝʟʧʝʯʥʘ 

8 
ʇɸʊ çɸʨʩʝʣʦʨʄʽʪʪʘʣ 

ʂʨʠʚʠʡ ʈʽʛè 
1,00 ɺʠʩʦʢʠʡ ʅʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʘ 

ʇʦ ʧʨʦʩʧʝʢʪʫ ʄʝʪʘʣʫʨʛʽʚ ʜʝʨʝʚʥʽ ʦʩʦʙʠʥʠ B. 
ʨendula ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʫʰʢʦʜʞʝʥʦʩʪʽ (0,34) 
ʽ ʟʘʜʦʚʽʣʴʥʦ-ʟʘʛʨʦʟʣʠʚʠʡ ʩʪʘʥ ʪʘ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦ-
ʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠ-
ʪʦʨʽʡ. 
ɹʽʣʷ ʇʨɸʊ çʇʽʚʥɻɿʂè ʫ B. ʨendula ʨʽʚʝʥʴ 

ʫʰʢʦʜʞʝʥʦʩʪʽ ʙʫʚ ʚʠʱʝ ʟʘ ʩʝʨʝʜʥʽʡ, ʫʤʦʚʥʠʡ ʧʦʢʘ-
ʟʥʠʢ ʷʢʦʛʦ ʜʦʩʷʛʥʫʚ ʧʦʟʥʘʯʢʠ 0,56, ʪʦʤʫ ʥʘ ʮʽʡ ʪʝ-
ʨʠʪʦʨʽʾ ʥʝʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʞʠʚʠʭ ʦʨ-
ʛʘʥʽʟʤʽʚ. 
ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʋʇʋ ʚʠʷʚʣʝʥʽ ʙʽʣʷ 

ʇɸʊ çɸʨʩʝʣʦʨʄʽʪʪʘʣ ʂʨʠʚʠʡ ʈʽʛè (1,00), ʩʪʘʥ ʪʝ-
ʨʠʪʦʨʽʡ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʠʡ, ʘ 
ʫʰʢʦʜʞʝʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ ʜʦʩʷʛʘʻ ʚʠʩʦ-
ʢʦʛʦ ʨʽʚʥʷ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʢʘʪʘʩʪʨʦʬʽʯʥʦʤʫ ʩʪʘʥʽ. 
ʊʘʢʠʤ, ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʥʘʡʛʽʨʰʽ ʫʤʦʚʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ 
ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʪʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʜʝ ʧʨʘʮʶʶʪʴ 
ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʽʩʪʘ. ʊʦʤʫ ʫ ʮʠʭ ʟʦʥʘʭ 
ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʷʜ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʟʘʭʦʜʽʚ 
ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʫʰʢʦʜʞʝʥʦ-
ʩʪʽ ʪʝʨʠʪʦʨʽʡ ʪʘ ʙʽʦʩʠʩʪʝʤ. 
ɺʠʩʥʦʚʢʠ. ʇʠʣʦʢ B. ʨendula ʻ ʯʫʪʣʠʚʠʤ ʥʘ 

ʟʤʽʥʫ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʩʫʧʨʦ-
ʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʪʝʨʠʣʴʥʠʭ ʧʠʣ-
ʢʦʚʠʭ ʟʝʨʝʥ ʚʽʜ 8,6% ʜʦ 39,5% ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ 
ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʚʠʭʣʦʧ-
ʥʠʭ ʛʘʟʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʟ 
ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʘ ʚʽʜʩʦʪʢʦʤ ʩʪʝʨʠʣʴ-
ʥʠʭ ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʚʠʷʚʣʝʥʦ ʨʽʚʝʥʴ ʫʰʢʦʜʞʝʥʦʩʪʽ 
B. ʨendula ʪʘ ʩʪʘʥ ʪʝʨʠʪʦʨʽʡ, ʜʝ ʨʦʩʪʫʪʴ ʮʽ ʨʦʩʣʠʥʠ. 
ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚ ʂɹʉ ʅɸʅ ʋʢʨʘʾʥʠ, 
ʩʢʚʝʨʽ çʇʦʣʷʥʘ ʢʘʟʦʢè, ʧʘʨʢʫ ɻʝʨʦʾʚ ɸʊʆ, ʧʦ ʚʫʣ. 
ʏʝʨʢʘʩʦʚʘ ʪʘ ɽʣʝʢʪʨʦʟʘʚʦʜʩʴʢʘ ʥʘʡʙʽʣʴʰ ʥʘʡʩʧʨʠ-
ʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʜʣʷ ʥʘʩʘʜʞʝʥʴ B. ʨendula. ʇʦ 

ʧʨʦʩʧ. ʄʝʪʘʣʫʨʛʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʤʽʨʥʦ ʥʝʙʝʟ-
ʧʝʯʥʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ. ʅʘʡʛʽʨʰʠʡ ʩʪʘʥ ʥʘʚʢʦ-
ʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʤʽʯʝʥʠʡ ʙʽʣʷ ʧʨʦʤʠʩʣʦ-
ʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʇʨɸʊ çʇʽʚʥɻɿʂè ʪʘ ʇɸʊ çɸʨʩʝ-
ʣʦʨʄ̔ʪʪʘʣ ʂʨʠʚʠʡ ʈʽʛè, ʜʝ ʫʰʢʦʜʞʝʥʽʩʪʴ ʨʦʩʣʠʥ 
ʜʦʩʷʛʘʻ ʨʽʚʥʷ ʚʠʱʦʛʦ ʟʘ ʩʝʨʝʜʥʽʡ ʪʘ ʚʠʩʦʢʦʛʦ ʚʽʜʧʦ-
ʚʽʜʥʦ. ʊʦʤʫ ʥʘ ʮʠʭ ʪʝʨʠʪʦʨʽʷʭ ʩʣʽʜ ʧʨʦʚʝʩʪʠ ʟʘʭʦʜʠ 
ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʡ, 
ʦʩʢʽʣʴʢʠ ʨʦʩʣʠʥʠ ʫ ʮʠʭ ʟʦʥʘʭ ʤʘʶʪʴ ʥʘʡʚʠʱʠʡ ʨʽ-
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ɸʥʦʪʘʮʽʷ 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʢʩʠʣʦʪʨʦʬʥʠʭ ʛʨʠʙʽʚ ʦʢʦʣʠʮʴ ʤ. ɺʽʥʥʠʮʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 22 ʚʠʜʠ ʢʩʠʣʦʪʨʦʬʥʠʭ ʛʨʠʙʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 5 ʧʦʨʷʜʢʽʚ: 

Polyporales, Gloeophyllales, Agarikales, Russulales ʪʘ Hymenochaetales. 

Abstract 

The species composition of xylotrophic fungi of the Vinnytsia sity is investigated. As a result of our research, 

22 species of xylotrophic fungi belonging to 5 orders were identified and identified: Polyporales, Gloeophyllales, 

Agarikales, Russulales ʪʘ Hymenochaetales. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʢʨʦʤʽʮʝʪʠ, ʢʩʠʣʦʪʨʦʬʥʽ ʛʨʠʙʠ, ʜʝʨʝʚʦʨʫʡʥʽʚʥʽ ʛʨʠʙʠ. 

Keywords: macromycetes, xylotrophic mushrooms, wood destroying fungi 

 

ʄʘʢʨʦʤʽʮʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʝʣʠʢʠʤ ʨʽʟʥʦ-

ʤʘʥʽʪʪʷʤ ʚʠʜʽʚ, ʷʢʽ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʙʫ-

ʜʦʚʦʶ ʽ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʛʨʫʧ [1, 4].  

ɼʝʨʝʚʦʨʫʡʥʽʚʥʽ ʛʨʠʙʠ ʨʦʩʪʫʪʴ ʥʘ ʞʠʚʠʭ ʽ 

ʥʘʧʽʚʤʝʨʪʚʠʭ ʜʝʨʝʚʘʭ, ʩʪʘʨʠʭ ʪʨʫʭʣʷʚʠʭ ʧʥʷʭ, 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʝʷʢʽ ʾʭ ʚʠʜʠ ʘʢʪʠʚʥʦ ʚʠʨʦʱʫʶʪʴ ʚ 

ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ [5]. ʄʘʢʨʦʤʽʮʝʪʠ ʻ ʥʝʚʽʜôʻʤʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʾʭ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺʦʥʠ ʻ ʦʩʥʦʚʥʦʶ, 

ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ ʙʣʦʢʫ 

ʝʢʦʩʠʩʪʝʤ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʮʝʩʠ ʙʽʦʜʝʩʪʨʫʢʮʽʾ 

ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʧʨʠʨʦʜʥʠʡ 

ʢʨʫʛʦʦʙʽʛ ʨʝʯʦʚʠʥ. ʂʨʽʤ ʪʦʛʦ, ʛʨʠʙʠ ʫʪʚʦʨʶʶʪʴ ʤʽ-

ʢʦʨʠʟʫ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʨʦʩʣʠʥ ʚ ʪ. ʯ. ʽ ʜʝʨʝʚʥʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʪʘʤ, ʜʝ ʧʝʨʝʚʘ-

ʞʘʶʪʴ ʙʽʜʥʽ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ˇʨʫʥʪʠ. ɺʠ-

ʚʯʝʥʥʷ ʾʭ ʚʠʜʦʚʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʻʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʣʽ-

ʜʞʝʥʠʤʠ ʥʘ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʟʦʢʨʝʤʘ ʥʘ ʪʝʨʠʪʦ-

ʨʽʾ ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʷʢʘ ʙʫʣʘ ʦʙʨʘʥʘ ʜʣʷ ʧʦʜʘ-

ʣʴʰʠʭ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ 

ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʢʩʠʣʦʪʨʦʬʥʠʭ ʛʨʠʙʽʚ 

(ʚʽʜʜʽʣ Basidiomycʦtʘ ), ʷʢʽ ʧʦʰʠʨʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʦʢʦʣʠʮʴ ʤ.ɺʽʥʥʠʮʷ. ʈʦʙʦʪʫ ʚʠʢʦʥʫʚʘʣʠ ʩʧʦʩʦʙʦʤ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʩʪʝʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʩʦʥʦʤʽʯ-

ʥʦʛʦ ʩʢʣʘʜʫ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽ ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʭ 

ʛʨʠʙʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

22 ʚʠʜʠ ʢʩʠʣʦʪʨʦʬʥʠʭ ʛʨʠʙʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 5 ʧʦ-

ʨʷʜʢʽʚ: Polyporales, Gloeophyllales, Agaricales, 

Russulales ʪʘ Hymenochaetales (ʨʠʩ.1).  
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ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʩʠʣʦʪʨʦʬʥʠʭ ʛʨʠʙʽʚ 

 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʛʨʠʙʽʚ ʪʘ 

ʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʘʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʤʽʢʦʬʣʦʨʠ ʢʩʠ-

ʣʦʪʨʦʬʥʠʭ ʛʨʠʙʽʚ. 

ɼʦ ʧʦʨʷʜʢʫ Polyporales ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʽ ʚʠʜʠ 

ʤʘʢʨʦʤʽʮʝʪʽʚ: Trametes gibbosa (PERS.) FR. ï ʨʦʩʪʫʪʴ 

ʟ ʣʽʪʘ ʜʦ ʧʽʟʥʴʦʾ ʦʩʝʥʽ, ʥʘ ʩʫʭʦʩʪʽʡʥʠʭ ʪʘ ʧʦʚʘʣʝʥʠʭ 

ʩʪʦʚʙʫʨʘʭ, ʥʘ ʧʝʥʴʢʘʭ ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʧʝʨʝ-

ʚʘʞʥʦ ʥʘ ʙʝʨʝʟʘʭ, ʚôʷʟʘʭ, ʙʫʢʘʭ, ʛʨʘʙʘʭ, ʢʣʝʥʘʭ. ɿʫ-

ʩʪʨʽʯʘʶʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ; Fomitopsis pinicola 

(Schwein.: Fr.) P. Karst.ï ʨʦʩʪʫʪʴ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ 

ʨʦʢʫ, ʥʘ ʞʠʚʠʭ ʦʩʣʘʙʣʝʥʠʭ, ʧʦʚʘʣʝʥʠʭ ʪʘ ʩʫʭʦʩʪʽʡ-

ʥʠʭ ʩʪʦʚʙʫʨʘʭ, ʥʘ ʧʝʥʴʢʘʭ ʜʝʨʝʚ ʭʚʦʡʥʠʭ, ʨʽʜʰʝ ʣʠ-

ʩʪʷʥʠʭ ʧʦʨʽʜ, ʧʝʨʝʚʘʞʥʦ ʥʘ ʷʣʠʥʘʭ, ʩʦʩʥʘʭ, ʙʝʨʝ-

ʟʘʭ, ʙʫʢʘʭ, ʚʽʣʴʭʘʭ, ʥʘ ʧʝʥʴʢʘʭ, ʥʘ ʦʙʨʦʙʣʝʥʽʡ ʜʝʨʝ-

ʚʠʥʽ, ʥʘ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ 

ʜʦʩʠʪʴ ʯʘʩʪʦ; Trametes hirsuta (Wulfen) Lloyd ï ʨʦʩ-

ʪʫʪʴ ʟ ʯʝʨʚʥʷ ʧʦ ʞʦʚʪʝʥʴ, ʚ ʣʽʩʘʭ, ʥʘ ʫʟʣʽʩʩʷʭ, ʥʘ ʧʝ-

ʥʴʢʘʭ, ʧʦʚʘʣʝʥʠʭ ʪʘ ʩʫʭʦʩʪʽʡʥʠʭ ʩʪʦʚʙʫʨʘʭ, ʥʘ ʛʽʣ-

ʢʘʭ ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʧʝʨʝʚʘʞʥʦ ʪʦʧʦʣʽ, 

ʚʽʣʴʭʠ, ʙʝʨʝʟʠ, ʯʝʨʝʰʥʽ, ʚʠʰʥʽ, ʦʩʠʢʠ. ɿʫʩʪʨʽʯʘ-

ʶʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ. Hapalopilus nidulans (Fr.) 

P.Karst ï ʨʦʩʪʫʪʴ ʟ ʯʝʨʚʥʷ ʜʦ ʚʝʨʝʩʥʷ, ʥʘ ʦʧʘʣʠʭ ʛʽ-

ʣʢʘʭ ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ, ʨʽʜʢʦ ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʧʝʨʝʚʘ-

ʞʥʦ ʜʫʙʘ, ʛʨʘʙʘ, ʙʝʨʝʟʠ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʥʝʟʥʘʯʥʽʡ 

ʢʽʣʴʢʽʩʪʽ. Polyporus varius (Pers.) Fr. - ʨʦʩʪʫʪʴ ʟ ʢʽ-

ʥʮʷ ʯʝʨʚʥʷ ʜʦ ʞʦʚʪʥʷ, ʚ ʣʽʩʘʭ, ʥʘ ʧʝʥʴʢʘʭ ʪʘ ʩʪʦʚ-

ʙʫʨʘʭ ʧʦʚʘʣʝʥʠʭ, ʨʽʜʰʝ ʞʠʚʠʭ ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ ʧʦ-

ʨʽʜ, ʧʝʨʝʚʘʞʥʦ ʥʘ ʙʝʨʝʟʘʭ, ʚʝʨʙʘʭ, ʚʽʣʴʭʘʭ, ʜʫʙʘʭ, 

ʣʠʧʘʭ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʥʝʟʥʘʯʥʘʯʥʽʡ ʢʽʣʴʢʽʩʪʴ. 

Fomes fomentarius (L. ex Fr.) Gill. ï ʨʦʩʪʫʪʴ ʟ ʚʝʩʥʠ 

ʜʦ ʧʽʟʥʴʦʾ ʦʩʝʥʽ, ʥʘ ʤʝʨʪʚʽʡ ʪʘ ʧʦʤʠʨʘʶʯʽʡ ʜʝʨʝʚʠʥʽ 

ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʯʘʩʪʽʰʝ ʥʘ ʙʝʨʝʟʘʭ, ʙʫʢʘʭ, ʦʩʠʢʘʭ, 

ʚʽʣʴʭʘʭ, ʜʫʙʘʭ, ʨʽʜʰʝ ʥʘ ʷʣʠʮʷʭ, ʥʘ ʧʝʥʴʢʘʭ, ʚ ʣʽʩʘʭ, 

ʧʘʨʢʘʭ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ ʧʦʦʜʠʥʮʽ, ʘʙʦ 

ʛʨʫʧʢʘʤʠ. Ganoderma lucidum (Curt.: Fr.) P. Karst. ï 

ʨʦʩʪʫʪʴ ʥʘ ʧʝʥʴʢʘʭ ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ ʪʘ ʭʚʦʡʥʠʭ ʧʦ-

ʨʽʜ, ʧʝʨʝʚʘʞʥʦ ʜʫʙʘ, ʨʽʜʰʝ ʷʣʠʮʽ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ 

ʧʦʦʜʠʥʦʢʽ ʟʥʘʭʽʜʢʠ. Trichaptum biforme (Fr.) Ryvar-

den - ʨʦʩʪʫʪʴ ʥʘ ʩʫʭʦʩʪʽʡʥʠʭ ʪʘ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫ-

ʨʘʭ, ʥʘ ʧʝʥʴʢʘʭ ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʧʝʨʝʚʘʞʥʦ 

ʙʫʢʘ ʪʘ ʙʝʨʝʟʠ, ʨʽʜʢʦ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʦ. 

Trametes versicolor (L.) Lloyd ï ʨʦʩʪʫʪʴ ʟ ʯʝʨʚʥʷ ʜʦ 

ʢʽʥʮʷ ʦʩʝʥʽ, ʥʘ ʚʽʜʤʝʨʣʠʭ ʩʪʦʚʙʫʨʘʭ ʪʘ ʧʝʥʴʢʘʭ ʜʝ-

ʨʝʚ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʧʝʨʝʚʘʞʥʦ ʜʫʙʘ ʪʘ ʙʝʨʝʟʠ, 

ʨʽʜʢʦ ʥʘ ʭʚʦʡʥʽʡ ʜʝʨʝʚʠʥʽ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʦ. 

ɼʦ ʧʦʨʷʜʢʫ Agaricales ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ 

ʚʠʜʠ ʛʨʠʙʽʚ: Sʩhizophyllum commune Fr.: Fr. ï ʨʦʩ-

ʪʫʪʴ ʟ ʩʝʨʧʥʷ ʜʦ ʣʠʩʪʦʧʘʜʘ, ʯʘʩʪʦ ʧʝʨʝʟʠʤʫʚʘʚʰʠ 

ʜʦ ʢʽʥʮʷ ʙʝʨʝʟʥʷ, ʚ ʣʽʩʘʭ, ʧʘʨʢʘʭ, ʚ ʩʘʜʘʭ, ʚ ʞʠʪʣʦ-

ʚʠʭ ʟʦʥʘʭ, ʥʘ ʩʫʭʠʭ, ʧʦʚʘʣʝʥʠʭ, ʘʙʦ ʞʠʚʠʭ ʩʪʦʚʙʫ-

ʨʘʭ ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʥʘ ʢʫʱʘʭ, ʥʘ ʧʝʥʴʢʘʭ, ʥʘ 

ʦʙʨʦʙʣʝʥʽʡ ʜʝʨʝʚʠʥʽ, ʩʢʫʧʯʝʥʠʤʠ ʛʨʫʧʘʤʠ. ɿʫʩʪʨʽ-

ʯʘʶʪʴʩʷ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ. Hypholoma fascicu-

lare (Huds.) P. Kumm. - ʨʦʩʪʫʪʴ ʟ ʪʨʘʚʥʷ ʜʦ ʩʘʤʠʭ 

ʤʦʨʦʟʽʚ, ʚ ʣʠʩʪʷʥʠʭ, ʭʚʦʡʥʠʭ ʪʘ ʟʤʽʰʘʥʠʭ ʣʽʩʘʭ, ʚ 

ʣʽʩʦʧʦʩʘʜʢʘʭ, ʚ ʧʘʨʢʘʭ, ʚ ʩʘʜʘʭ, ʥʘ ʩʪʘʨʠʭ ʪʨʫʭʣʷ-

ʚʠʭ ʧʝʥʴʢʘʭ, ʥʘ ʪʨʫʭʣʷʚʽʡ ʜʝʨʝʚʠʥʽ, ʙʽʣʷ ʩʪʦʚʙʫʨʽʚ 

ʩʪʘʨʠʭ ʜʝʨʝʚ ʪʘ ʢʫʱʽʚ, ʛʨʫʧʘʤʠ, ʩʢʫʧʯʝʥʠʤʠ ʛʨʫ-

ʧʘʤʠ, ʧʫʯʢʘʤʠ, ʢʦʣʦʥʽʷʤʠ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʦ. 

Kuehneromyces mutabilis (Schaeff.) Singer - ʨʦʩʪʫʪʴ ʟ 

ʢʽʥʮʷ ʪʨʘʚʥʷ ʜʦ ʢʽʥʮʷ ʞʦʚʪʥʷ, ʚ ʣʠʩʪʷʥʠʭ ʪʘ ʟʤʽʰʘ-

ʥʠʭ ʣʽʩʘʭ, ʚ ʩʘʜʘʭ ʪʘ ʧʘʨʢʘʭ, ʥʘ ʩʪʘʨʠʭ ʧʝʥʴʢʘʭ, ʥʘ 

ʛʥʠʶʯʽʡ ʪʘ ʪʨʫʭʣʷʚʽʡ ʜʝʨʝʚʠʥʽ ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ ʧʦ-

ʨʽʜ, ʧʝʨʝʚʘʞʥʦ ʙʝʨʝʟʠ, ʣʠʧʠ, ʽʥʦʜʽ ʷʣʠʥʠ, ʥʘ ʜʝʨʝ-

ʚʠʥʽ ʟʘʥʫʨʝʥʽʡ ʚ ˇʨʫʥʪ, ʩʢʫʧʯʝʥʠʤʠ ʛʨʫʧʘʤʠ, ʧʫʯ-

ʢʘʤʠ, ʢʦʣʦʥʽʷʤʠ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʦ. Pleurotus 

ostreatus (Jacq.: Fr.) P. Kumm ï ʨʦʩʪʫʪʴ ʟ ʧʦʯʘʪʢʫ 

ʞʦʚʪʥʷ ʜʦ ʩʘʤʠʭ ʤʦʨʦʟʽʚ (ʜʦ ʢʽʥʮʷ ʣʠʩʪʦʧʘʜʘ, ʘʙʦ 

ʩʝʨʝʜʠʥʠ ʛʨʫʜʥʷ), ʘ ʪʘʢʦʞ ʚʝʩʥʦʶ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʩʭʦʜʫ ʩʥʽʛʫ, ʜʦ ʢʽʥʮʷ ʙʝʨʝʟʥʷ, ʚ ʣʠʩʪʷʥʠʭ ʪʘ ʟʤʽʰʘ-

ʥʠʭ ʣʽʩʘʭ, ʚ ʧʘʨʢʘʭ, ʚ ʧʦʩʘʜʢʘʭ, ʚ ʩʘʜʘʭ, ʚ ʜʚʦʨʘʭ, ʥʘ 

ʤʝʨʪʚʽʡ ʪʘ ʦʩʣʘʙʣʝʥʽʡ ʜʝʨʝʚʠʥʽ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʯʘ-

ʩʪʽʰʝ ʥʘ ʛʦʨʽʭʘʭ, ʪʦʧʦʣʷʭ, ʨʽʜʰʝ ʥʘ ʦʩʠʢʘʭ, ʛʨʘʙʘʭ, 

ʚʝʨʙʘʭ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʤʘʩʦʚʦ, ʛʨʫʧʘʤʠ. Pleurotus 

eryngii (DC.) QUEL ï ʨʦʩʪʫʪʴ ʟ ʩʝʨʧʥʷ ʜʦ ʚʝʨʝʩʥʷ ʚ 

ʩʪʝʧʘʭ, ʥʘ ʢʦʨʝʥʝʚʠʱʘʭ ʤʠʢʦʣʘʡʯʠʢʽʚ ʧʦʣʴʦʚʠʭ. 

ɿʫʩʪʨʘʯʘʶʪʴʩʷ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ. 

Auricularia auricular-judae (Bull.) J. Schrºt., - 

ʨʦʩʪʫʪʴ ʟ ʯʝʨʚʥʷ ʜʦ ʢʽʥʮʷ ʦʩʝʥʽ, ʥʘ ʤʝʨʪʚʠʭ ʛʽʣʢʘʭ 

ʪʘ ʪʦʥʢʠʭ ʩʪʦʚʙʫʨʘʭ ʜʝʨʝʚ ʪʘ ʢʫʱʽʚ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, 

ʧʝʨʝʚʘʞʥʦ ʙʫʟʠʥʠ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʛʨʫʧʘʤʠ. Polypo-

rus squamosus (Huds.) Fr. ï ʨʦʩʪʫʪʴ ʟ ʧʦʯʘʪʢʫ ʪʨʘʚʥʷ 

ʜʦ ʢʽʥʮʷ ʩʝʨʧʥʷ, ʚ ʣʠʩʪʷʥʠʭ ʣʽʩʘʭ, ʚ ʧʘʨʢʘʭ, ʚ ʞʠʪ-

ʣʦʚʽʡ ʟʦʥʽ, ʥʘ ʧʝʥʴʢʘʭ, ʥʘ ʞʠʚʠʭ ʪʘ ʤʝʨʪʚʠʭ ʩʪʦʚʙʫ-

ʨʘʭ, ʛʽʣʢʘʭ ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʥʘ ʛʦʨʽʭʘʭ, ʚʝʨ-

https://ru.wikipedia.org/wiki/Pers.
https://ru.wikipedia.org/wiki/Fr.
https://ru.wikipedia.org/wiki/DC.
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ʙʘʭ, ʪʦʧʦʣʷʭ, ʚôʷʟʘʭ, ʛʨʘʙʘʭ, ʷʙʣʫʥʷʭ, ʷʩʝʥʘʭ, ʪʘ ʽʥ-

ʰʠʭ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʦʜʠʥʮʽ ʪʘ ʥʝʚʝʣʠʢʠʤʠ ʛʨʫ-

ʧʘʤʠ. Laetiporus sulphreus (Bull.) Myrrill  ï ʨʦʩʪʫʪʴ ʟ 

ʩʝʨʝʜʠʥʠ ʪʨʘʚʥʷ ʜʦ ʢʽʥʮʷ ʣʽʪʘ (ʩʪʘʨʽ ʩʫʭʽ ʧʣʦʜʦʚʽ 

ʪʽʣʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʦ ʢʽʥʮʷ ʦʩʝʥʽ) ʚ ʣʠʩʪʷʥʠʭ ʪʘ ʟʤʽ-

ʰʘʥʠʭ ʣʽʩʘʭ, ʚ ʩʘʜʘʭ ʪʘ ʧʘʨʢʘʭ, ʥʘ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚ-

ʙʫʨʘʭ, ʥʘ ʧʝʥʴʢʘʭ ʪʘ ʧʘʨʘʟʠʪʫʻ ʥʘ ʞʠʚʠʭ ʩʪʦʚʙʫʨʘʭ 

ʜʝʨʝʚ ʣʠʩʪʷʥʠʭ, ʨʽʜʢʦ ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʜʫʙʘʭ, ʚʝʨʙʘʭ, ʯʝʨʝʰʥʷʭ, ʘʢʘʮʽʷʭ, ʷʣʠʥʘʭ, ʟʫʩʪʨʽʯʘ-

ʶʪʴʩʷ ʯʝʨʝʧʠʯʘʩʪʠʤʠ ʛʨʫʧʘʤʠ. 

ɼʦ ʧʦʨʷʜʢʫ Gloeophyllales ʚʽʜʥʦʩʠʪʴʩʷ ʤʘʢʨʦ-

ʤʽʮʝʪ Gloeophyllum sepiarium (Wulfen) P. Karst. ï 

ʨʦʩʪʫʪʴ ʥʘ ʩʫʭʠʭ ʪʘ ʦʧʘʣʠʭ ʛʽʣʢʘʭ ʜʝʨʝʚ ʭʚʦʡʥʠʭ 

ʧʦʨʽʜ, ʧʝʨʝʚʘʞʥʦ ʩʦʩʥʠ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʦʚʦʣʽ ʯʘ-

ʩʪʦ.  

ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʚʠʜ ʙʘʟʠʜʽʻʚʦʛʦ ʛʨʠʙʘ, ʱʦ ʚʽʜ-

ʥʦʩʠʪʴʩʷ ʜʦ ʧʦʨʷʜʢʫ Russulales, ʘ ʩʘʤʝ Stereum 

gausapatum (Fr.) Fr. ï ʨʦʩʪʫʪʴ ʥʘ ʛʥʠʶʯʠʭ ʛʽʣʢʘʭ 

ʜʫʙʘ, ʜʫʙʦʚʦ-ʛʨʘʙʦʚʦ-ʙʝʨʝʟʦʚʠʡ ʣʽʩ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʜʦʩʠʪʴ ʯʘʩʪʦ. 

ɼʦ ʧʦʨʷʜʢʫ Hymenochaetales ʚʽʜʥʦʩʠʪʴʩʷ ʤʘʢ-

ʨʦʤʽʮʝʪʠ: Phellinus igniarius (L.) Qu®l., 1886 ïʨʦʩ-

ʪʫʪʴ ʧʝʨʝʚʘʞʥʦ ʥʘ ʞʠʚʠʭ ʩʪʦʚʙʫʨʘʭ ʙʝʨʝʟʠ, ʨʽʜʰʝ 

ʥʘ ʩʪʦʚʙʫʨʘʭ ʚʽʣʴʭʠ, ʙʫʢʘ, ʷʩʝʥʘ. ɿʫʩʪʨʽʯʘʻʪʶʩʷ ʯʘ-

ʩʪʦ. Hymenochaete rubiginosa (Dicks.) L®v., 1846 - 

ʨʦʩʪʫʪʴ ʥʘ ʧʝʥʴʢʘʭ ʪʘ ʧʦʚʘʣʝʥʠʭ ʩʪʦʚʙʫʨʘʭ ʜʫʙʘ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʦ. Inonotus hispidus (Bull.) P. 

Karst., 1879 - ʨʦʩʪʝ ʥʘ ʞʠʚʠʭ ʩʪʦʚʙʫʨʘʭ ʜʝʨʝʚ ʣʠʩ-

ʪʷʥʠʭ ʧʦʨʽʜ. ɿʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʢʦ.  

ɼʣʷ ʢʩʠʣʦʪʨʦʬʥʠʭ ʛʨʠʙʽʚ ʦʢʦʣʠʮʴ ʤ.ɺʽʥʥʠʮʷ 

ʭʘʨʘʢʪʝʨʥʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʟʘ ʩʫʙʩʪʨʘʪʥʠʤʠ ʜʝʨʝʚ-

ʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʚʠʷʚ-

ʣʝʥʘ ʥʘ Betula pendula Roth. (6 ʚʠʜʽʚ), Carpinus 

betulus L. (5 ʚʠʜʽʚ), Quercus robur L. (5 ʚʠʜʠ). ʅʘʡ-

ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʚʠʷʚʣʝʥʘ ʥʘ Populus nigra (3 

ʚʠʜʠ), Juglans regia L. (2 ʚʠʜʘ) ʪʘ Prunus cerasifera 

(1 ʚʠʜ) (ʪʘʙʣ.1).  

ʊʘʙʣʠʮʷ 1 

ʉʧʠʩʦʢ ʢʩʠʣʦʪʨʦʬʥʠʭ ʛʨʠʙʽʚ (ʚʽʜʜʽʣ Basidiomycʦtʘ ), ʷʢʽ ʧʦʰʠʨʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʽʥʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ˉ 

ʟ/ʧ 
ɺʠʜ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʠ 

ɺʠʜ ʛʨʠʙʘ 

ʃʘʪʠʥʩʴʢʘ ʥʘʟʚʘ ʋʢʨʘʾʥʩʴʢʘ ʥʘʟʚʘ 

1 
ɻʨʘʙ ʟʚʠʯʘʡʥʠʡ  

(Carpinus betulus L.) 

Trametes gibbosa ʊʨʘʤʝʪʝʩ ʛʦʨʙʘʪʠʡ 

Fomitopsis pinicola ʊʨʫʪʦʚʠʢ ʩʢʘʤô̫ ʥʽʣʠʡ 

Trametes hirsuta ʊʨʘʤʝʪʝʩ ʞʦʨʩʪʢʦʚʦʣʦʩʠʩʪʠʡ 

Hapalopilus nidulans ɻʘʧʘʣʦʧʽʣʫʩ ʯʝʨʚʦʥʫʚʘʪʠʡ 

Polyporus varius ʊʨʫʪʦʚʠʢ ʤʽʥʣʠʚʠʡ 

2 ɸʣʠʯʘ (Prunus cerasifera) Fomes fomentarius ʊʨʫʪʦʚʠʢ ʩʧʨʘʚʞʥʽʡ 

3 
ɼʫʙ ʟʚʠʯʘʡʥʠʡ  

(Quercus robur L.) 

Ganoderma lucidum ʊʨʫʪʦʚʠʡ ʣʘʢʦʚʘʥʠʡ 

Trichaptum biforme ʊʨʽʭʘʧʪʫʤ ʧʝʨʛʘʤʝʥʪʥʠʡ 

Trametes versicolor ʊʨʘʤʝʪʝʩ ʨʽʟʥʦʢʦʣʴʦʨʦʚʠʡ 

Schizophyllum commune ʈʦʟʱʝʧʢʘ ʟʚʠʯʘʡʥʘ 

Hymenochaete 

rubiginosa 
ɻʽʤʝʥʦʭʝʪʝ ʯʝʨʚʦʥʦ-ʙʫʨʘ 

4 
ɹʝʨʝʟʘ ʧʦʚʠʩʣʘ  

(Betula pendula Roth.) 

Pleurotus ostreatus ʇʣʝʚʨʦʪ ʯʝʨʝʧʠʯʘʩʪʠʡ 

Pleurotus eryngii ʇʣʝʚʨʦʪ ʩʪʝʧʦʚʠʡ 

Auricularia auricula-

judae 
ɸʫʨʠʢʫʣʷʨʽʷ ʚʫʭʦʧʦʜʽʙʥʘ 

Phellinus igniarius ʊʨʫʪʦʚʠʢ ʥʝʩʧʨʘʚʞʥʽʡ 

Kuehneromyces 

mutabilis 
ʆʧʝʥʴʦʢ ʣʽʪʥʽʡ 

Hypholoma fasciculare 
ʆʧʝʥʴʦʢ ʥʝʩʧʨʘʚʞʥʽʡ ʩʽʨʯʘʥʦ-ʞʦʚ-

ʪʠʡ 

5 
ɻʦʨʽʭ ʚʦʣʦʩʴʢʠʡ  

(Juglans regia L.) 

Polyporus squamosus ʊʨʫʪʦʚʠʢ ʣʫʩʢʘʪʠʡ 

Inonotus hispidus ɯʥʦʥʦʪ ʱʝʪʠʥʠʩʪʦ-ʚʦʣʦʩʠʩʪʠʡ 

6 
ʊʦʧʦʣʷ ʯʦʨʥʘ (Populus 

nigra) 

Laetiporus sulphreus ʊʨʫʪʦʚʠʢ ʩʽʨʯʘʥʦ-ʞʦʚʪʠʡ 

Gloeophyllum sepiarium ʇʘʨʢʘʥʠʚʠʡ ʛʨʠʙ 

Stereum gausapatum ʉʪʝʨʝʫʤ ʢʦʰʣʘʪʠʡ 

 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʚʠʜʽʚ ʚʽ-

ʜʥʦʩʠʪʴʩʷ ʜʦ ʧʦʨʷʜʢʫ Polyporales, ʥʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ 

ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʧʦʨʷʜʦʢ Agaricales, ʥʘ ʪʨʝʪʴʦʤʫ 

ʤʽʩʮʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʧʦʨʷʜʦʢ Hymenochaetales ʽ 

ʪʘʢʦʞ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʧʦ ʦʜʥʦʤʫ ʚʠʜʫ, ʷʢʽ ʚʽʜʥʦ-

ʩʷʪʴʩʷ ʜʦ ʧʦʨʷʜʢʽʚ Gloeophyllales ʪʘ Russulales ʚʽʜ-

ʧʦʚʽʜʥʦ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʫ ɺʽʥʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ʚʠʷʚʣʝʥʦ 22 ʚʠʜʠ ʢʩʠʣʦʪʨʦʬʥʠʭ ʛʨʠʙʽʚ, ʱʦ ʥʘʣʝ-

ʞʘʪʴ ʜʦ 5 ʧʦʨʷʜʢʽʚ: Polyporales, Gloeophyllales, 

Agaricales, Russulales ʪʘ Hymenochaetales. ʅʘʡʯʠʩʝ-

ʣʴʥʽʰʠʤʠ ʚʠʜʘʤʠ ʻ Trametes hirsuta ʪʘ Fomes 

fomentarius. ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʙʘʟʠʜʽʻʚʠʭ ʛʨʠʙʽʚ ɺʽʥ-

ʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʤʘʡʞʝ ʥʝ ʜʦʩʣʽʜʞʝ-

ʥʠʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʨʦʜʦʚʞʝʥʥʷ ʤʽ-

ʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ ʟ ʤʝʪʦʶ ʚʠ-

ʷʚʣʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʠʚʯʝʥʥʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʣʝʩʢʦʧʠʯʝ-

ʩʢʠʭ ʩʢʚʘʞʠʥ. ʇʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʜʥʦʨʘʟʤʝʨʥʦʡ ʩʢʚʘʞʠʥʳ ʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʢʚʘ-

ʞʠʥʳ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ, ʯʝʤ ʚ ʦʜʥʦʨʘʟʤʝʨʥʦʡ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʝ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʮʠʡ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ ʠ ʫʤʝʥʴʰʠʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ. ʆʧʪʠʤʠʟʠʨʦʚʘʚ ʜʠʘ-

ʤʝʪʨʳ ʠ ʜʣʠʥʳ ʩʝʢʮʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʚʦʣʘ, ʤʦʞʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦ-

ʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʳ. 

Abstract 

The aim of this work is to show the effectiveness of the use of horizontal telescopic wells. The comparative 

analysis of horizontal one-dimensional borehole and horizontal telescopic borehole showed that the use of hori-

zontal telescopic borehole allows to achieve lower values of hydraulic pressure losses than in a one-dimensional 

horizontal borehole. The increase in the number of sections in a telescopic horizontal wells allows to increase the 

production rate and reduce hydraulic pressure loss. By optimizing the diameters and lengths of the sections of the 

horizontal barrel, it is possible to improve the design and thereby increase the efficiency of the horizontal telescopic 

well. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʙʠʪ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʪʝʨʤʘʣʴʥʘʷ ʚʦʜʘ, ʩʢʚʘʞʠʥʘ, ʛʝʦʪʝʨʤʠʷ. 

Keywords: flow rate, hydraulic losses, thermal water, borehole, geothermics. 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʪ.ʢ. ʧʦʟʚʦʣʷʝʪ ʨʝ-

ʰʠʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝ ʧʦʜ 

ʩʠʣʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʝʨʪʠʢʘʣʴ-

ʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʜʦʙʳʯʠ ʪʝʨ-

ʤʘʣʴʥʦʡ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦ-

ʙʦʚ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʦʪʨʘʩʣʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʦʪ-

ʨʘʩʣʷʤʠ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ 

ʪʝʨʤʘʣʴʥʦʡ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʢʘʥʘʣʦʚ ʚ ʧʣʘʩʪʝ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝ-

ʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʠ ʟʦʥʳ ʜʨʝʥʠʨʦʚʘʥʠʷ. 

ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʩʪʚʦʣʘ, ʢʦʪʦʨʳʡ ʨʘʩʭʦʜʠʪʩʷ ʥʘ ʩʦʪʥʠ ʤʝʪʨʦʚ ʧʦ 

ʧʣʘʩʪʫ. ʊʘʢʦʝ ʚʩʢʨʳʪʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʧʦʟ-

ʚʦʣʷʝʪ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʫʚʝʣʠʯʠʪʴ ʧʦʣʝʟʥʫʶ ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʴ ʩʪʚʦʣʘ ʚ ʧʣʘʩʪʝ ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʢʚʘʞʠʥʳ [1]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʙʠʪʘ ʦʜʠʥʦʯʥʦʡ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʚʦ-

ʜʠʪʩʷ ʨʷʜ ʬʦʨʤʫʣ [2-4], ʤʳ ʙʫʜʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʬʦʨʤʫʣʦʡ ɺ.ɻʨʠʛʫʣʝʮʢʦʛʦ [4]: 
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ʛʜʝ G ï ʤʘʩʩʦʚʳʡ ʜʝʙʠʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘ-

ʞʠʥʳ, ʢʛ/ʩ; k ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʘ-

ʩʪʘ, ʤ2; h ï ʤʦʱʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʤ; ɟ ï 
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ʧʣʦʪʥʦʩʪʴ ʪʝʨʤʘʣʴʥʦʡ ʚʦʜʳ, ʢʛ/ʤ3; æP ï ʧʝʨʝʧʘʜ 

ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʢʨʫʛʦʚʦʛʦ ʢʦʥʪʫʨʘ ʧʠʪʘʥʠʷ ʠ 

ʥʘ ʩʪʝʥʢʝ ʩʢʚʘʞʠʥʳ, ʇʘ; Õ - ʚʷʟʢʦʩʪʴ ʪʝʨʤʘʣʴʥʦʡ 

ʚʦʜʳ, ʇʘĿʩ; B0 - ʧʣʘʩʪʦʚʳʡ ʦʙʲʝʤʥʳʡ ʬʘʢʪʦʨ; R - 

ʨʘʜʠʫʩ ʢʨʫʛʦʚʦʛʦ ʢʦʥʪʫʨʘ ʧʠʪʘʥʠʷ, ʤ; ʘ - ʜʣʠʥʘ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʚʦʣʘ, ʤ; d - ʜʠʘʤʝʪʨ ʩʢʚʘʞʠʥʳ, ʤ; 

ʚk

k
b= ; kʚ - ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʘ-

ʩʪʘ, ʤ2. 

ʉ ʫʯʝʪʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʩʪʚʦʣʫ, ʬʦʨʤʫʣʘ (1) ʧʨʠʤʝʪ 

ʚʠʜ[5,6]: 
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ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪʳ ʦʜʠʥʦʯʥʦʡ ʩʢʚʘʞʠʥʳ ʩ ʦʜ-

ʥʦʨʘʟʤʝʨʥʳʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʩʪʚʦʣʦʤ ʜʣʷ ʛʠʧʦʪʝ-

ʪʠʯʝʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩ. 1): 

h = 40 ʤ; kʛ = 4Ŀ10-13 ʤ2; kʚ = 1.33Ŀ10-13 ʤ2; a = 1200 

ʤ. 

 
ʈʠʩ.1. ʉʭʝʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ.1 ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʩʪʚʦʣʘ ʨʘʩʪʫʪ ʟʥʘʯʝʥʠʷ ʜʝʙʠʪʘ. ʇʨʠ ʵʪʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʪʚʦʣʝ ʫʤʝʥʴ-

ʰʘʶʪʩʷ. ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʧʨʠʤʝʥʷʷ ʨʘʟʥʳʝ ʜʠʘʤʝʪʨʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʦʡ ʢʦʣʦʥʥʳ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩʥʠʞʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ. 

ʊʘʙʣʠʮʘ 1 

ɿʘʚʠʩʠʤʦʩʪʴ ʜʝʙʠʪʘ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʪʚʦʣʝ ʦʪ ʜʠʘʤʝʪʨʘ. 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʘ, 

ʤ 

ɼʣʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʚʦʣʘ, 

ʤ 

ʄʘʩʩʦʚʳʡ ʜʝʙʠʪ, 

ʢʛ/c 

ʇʦʪʝʨʠ ʜʘʚʣʝʥʠʷ, 

ʄʇʘ 

0.1471 1200 83.9 0.783 

0.157 1200 96.7 0.751 

0.1719 1200 117.1 0.701 

0.1987 1200 156.3 0.605 

0.2245 1200 195.0 0.512 

0.2527 1200 235.9 0.414 

0.2763 1200 267.4 0.341 

0.3019 1200 297.7 0.271 

0.3179 1200 314.3 0.233 

0.329 1200 324.7 0.210 

0.355 1200 346.0 0.163 

0.3842 1200 365.1 0.122 

0.404 1200 375.6 0.101 

0.4509 1200 394.2 0.064 

 

a 
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ʈʠʩ.2. ʄʘʩʩʦʚʳʡ ʜʝʙʠʪ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʪʚʦʣʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʜʠʘʤʝʪʨʘ 

 

 
ʈʠʩ.3. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʪʚʦʣʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʜʠʘʤʝʪʨʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʢʚʘʞʠʥʫ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʩʪʚʦʣʦʤ ʚ ʚʠʜʝ ʩʪʫʧʝʥʯʘʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝ-

ʩʢʦʣʴʢʠʭ ʩʝʢʮʠʡ ʦʜʥʦʡ ʜʣʠʥʳ (ʨʠʩ. 4). ʅʘʟʦʚʝʤ ʝʸ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʦʡ. ɼʠʘʤʝʪʨ 

ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʟʘʙʦʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʚʦʣʘ. 

 

 
ʈʠʩ.4. ʉʭʝʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʳ 

  

a 

a

1 

a

2 

a

n 
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ɺ ʪʘʙʣ.2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʣʷ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʢʚʘ-

ʞʠʥʳ: 

- ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʚʘʞʠʥʘ ʩʦʩʪʦʠʪ ʠʟ 3 ʩʝʢʮʠʡ ʧʦ 400 ʤʝʪʨʦʚ; 

- ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʚʘʞʠʥʘ ʩʦʩʪʦʠʪ ʠʟ 4 ʩʝʢʮʠʡ ʧʦ 300 ʤʝʪʨʦʚ. 

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʷ ʜʝʙʠʪʘ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʜʘʚʣʝʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʤ ʩʪʚʦʣʝ 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʘ, ʤ ɼʣʠʥʘ ʩʝʢʮʠʠ, ʤ ʄʘʩʩʦʚʳʡ ʜʝʙʠʪ, ʢʛ/c ʇʦʪʝʨʠ ʜʘʚʣʝʥʠʷ, ʄʇʘ 

ɺʘʨʠʘʥʪ 1 

0.1471 400 56.03 0.118 

0.157 400 80.78 0.294 

0.1719 400 103.85 0.433 

ɺʘʨʠʘʥʪ 2 

0.1471 300 49.02 0.068 

0.157 300 71.9 0.172 

0.1719 300 93.8 0.270 

0.1987 300 124.13 0.319 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʢʮʠʡ ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʦ, ʪ.ʢ. ʧʨʠ ʵʪʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʪʚʦʣʝ ʤʝʥʴʰʝ, ʘ ʟʥʘʯʝʥʠʝ ʜʝ-

ʙʠʪʘ ʚʳʰʝ. 

 
ʈʠʩ.5. ʀʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʝ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

 

 
ʈʠʩ.6. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʝ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 
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ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ 
ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜ-

ʥʦʨʘʟʤʝʨʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʦʡ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʠʪʴʩʷ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦ-

ʪʝʨʴ ʜʘʚʣʝʥʠʷ. 

2. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʮʠʡ ʚ ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʝ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʟʚʦʣʷʝʪ: ʧʦʚʳʩʠʪʴ ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ(ʨʠʩ.5); 

ʫʤʝʥʴʰʠʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ (ʨʠʩ. 

6). 

3. ʆʧʪʠʤʠʟʠʨʦʚʘʚ ʜʠʘʤʝʪʨʳ ʠ ʜʣʠʥʳ ʩʝʢʮʠʡ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʚʦʣʘ ʤʦʞʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʢʦʥʩʪʨʫʢʮʠʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ 

ʩʢʚʘʞʠʥʳ, ʧʦʚʳʰʘʶʱʫʶ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʣʭʘʩʦʚ ɸ.ɹ. ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ: 
ʧʨʦʙʣʝʤʳ, ʨʝʩʫʨʩʳ, ʪʝʭʥʦʣʦʛʠʠ. ʄ.: 

ʌʀɿʄɸʊʃʀʊ. 2008. 376 ʩ. 

2. ɽʚʯʝʥʢʦ ɺ.ʉ., ɿʘʭʘʨʯʝʥʢʦ ʅ.ʇ., ʂʘʛʘʥ ʗ.ʄ. 
ʠ ʜʨ. ʈʘʟʨʘʙʦʪʢʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʥʘʢʣʦʥʥʦ-ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʄ.: ʅʝʜʨʘ. 

1986. 278 ʩ. 

3. ʄʘʛʦʤʝʜʦʚ ʂ.ʄ., ɸʣʠʝʚ ʈ.ʄ., ɸʟʠʟʦʚ ɻ.ɸ. 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ // ɻʝʦʪʝʨʤʠʷ. ɻʝʦ-

ʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ. ʄʘʭʘʯʢʘʣʘ. ʉʙ. ʥʘʫʯ. ʪʨ. 

ʀʇɻ ɼʅʎ ʈɸʅ. 1994. ʉ. 50-58. 

4. ɻʨʠʛʫʣʝʮʢʠʡ ɺ.ɻ. ʆʩʥʦʚʥʳʝ ʜʦʧʫʱʝʥʠʷ ʠ 
ʪʦʯʥʦʩʪʴ ʬʦʨʤʫʣ ʜʣʷ ʨʘʩʯʝʪʘ ʜʝʙʠʪʘ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʭ ʩʢʚʘʞʠʥ // ʅʝʬʪʷʥʦʝ ʭʦʟʷʡʩʪʚʦ. 1992. ˉ 12. ʉ. 

5-6 

5. ɼʞʘʚʘʪʦʚ ɼ.ʂ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʝ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝ-

ʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʄʘʭʘʯʢʘʣʘ: ʀʥ-ʪ ʧʨʦʙʣʝʤ 

ʛʝʦʪʝʨʤʠʠ ɼʅʎ ʈɸʅ. 2007. 248 ʩ. 

6. ɸʣʭʘʩʦʚ ɸ.ɹ., ʄʘʛʦʤʝʜʙʝʢʦʚ ʍ.ɻ. ʇʝʨʩʧʝʢ-

ʪʠʚʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɻʝʦʊʕʉ ʥʘ ʙʘʟʝ ʩʨʝʜʥʝʧʦʪʝʥ-

ʮʠʘʣʴʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ // ɻʝʦʪʝʨʤʠʷ. ɻʝʦʪʝʨ-

ʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ. ʄʘʭʘʯʢʘʣʘ. ʉʙ. ʥʘʫʯ. ʪʨ. ʀʇɻ 

ɼʅʎ ʈɸʅ. 1994. ʉ. 17-34. 

 

ʆʇʓʊ ʈɸʉʏɽʊɸ ʋʈʆɺʅʗ ʉɽʁʉʄʀʏɽʉʂʆʁ ʆʇɸʉʅʆʉʊʀ ɼʃʗ ɸʕʈʆɼʈʆʄʅʓʍ 

ʂʆʄʇʃɽʂʉʆɺ ʉʀɹʀʈʀ 

 

ʉʝʨʝʙʨʝʥʥʠʢʦʚ ʉ.ʇ. 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʢ.ʛ.-ʤ.ʥ 

ɼʞʫʨʠʢ ɺ.ʀ. 

ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢʖ, ʜ.ʛ.-ʤ.ʥ 

ɹʨʳʞʘʢ ɽ.ɺ. 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʢ.ʛ.-ʤ.ʥ 

ɽʩʢʠʥ ɸ.ʖ. 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʢ.ʛ.-ʤ.ʥ ʀʥʩʪʠʪʫʪ ʟʝʤʥʦʡ ʢʦʨʳ, ʉʆ ʈɸʅ, ʈʦʩʩʠʷ, ʀʨʢʫʪʩʢ 

 

AN EXPERIENCE IN PERFORMING CALCULATIONS TO DERERMINE THE SEISMIC HAZARD 

LEVEL FOR AERODROME COMPLEXES IN SIBERIA  

 

Serebrennikov S. 

Senior Researcher 

Dzhurik V. 

Head of laboratory 

Bryzhak E. 

Senior Researcher 

Eskin A. 

Researcher IEC SB RAS (Irkutsk) 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʘ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʛʨʫʥʪʦʚ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʦʪ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʦʙʦʙʱʝʥʥʦʡ 

ʙʘʟʳ ʩʢʦʨʦʩʪʝʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʧʦ ʢʦʤʧʣʝʢʩʘʤ ʛʨʫʥʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʝʢʪʥʳʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʠʟʳʩ-

ʢʘʪʝʣʴʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʫʧʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ.  

Abstract 

This paper provides an overview of the influence of near-surface layers on the intensity of seismic signals 

generated by large earthquakes. Consideration is being given to the possibility of generalized seismic-wave veloc-

ities database provisioning from the grounds in the project studies and engineering research for large infrastructure 

facilities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʞʝʥʝʨʥʘʷ ʩʝʡʩʤʦʣʦʛʠʷ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʛʨʫʥʪʳ, ʧʨʠʨʘʱʝʥʠʝ ʙʘʣʣʴʥʦ-

ʩʪʠ, ʩʢʦʨʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ.  

Keywords: engineering seismology, seismic hazard, grounds, intensity increment, seismic-wave velocities. 
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ʇʨʠʤʝʨ ʦʙʟʦʨʘ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʣʠʯʠʥ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʛʨʫʥʪʳ ʚ ʝʩʪʝʩʪʚʝʥ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʯʝʨʝʟ ʠʟʫ-

ʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʧʦ ʧʣʦʱʘʜʠ [2,5,6].  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʨʘʩʩʤʦʪ-

ʨʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʦʩʪʨʦʝʥʠʡ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟ-

ʥʦʧʣʘʥʦʚʳʭ ʛʨʫʥʪʦʚ ʚʩʝʛʦ ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʨʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʲ-

ʝʜʠʥʝʥʠʡ (ʛʦʨʦʜ, ʦʢʨʫʛ). 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʛʝʦʬʠʟʠʯʝ-

ʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʟʦʥʳ ʠʥʞʝ-

ʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʦʙʦʙʱʝʥʳ ʠ ʠʭ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʬʦʨʤʝ ʪʘʙʣʠʮ ʩʦʩʪʦʷʥʠʷ 

ʛʨʫʥʪʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʨʝʜʘʭ 

ʜʣʷ ʘʵʨʦʜʨʦʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉʠʙʠʨʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʘʥʳ 

ʜʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʷ ʉʠʙʠʨʠ, ʛʜʝ ʚ 

ʩʦʩʪʘʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʪʨʫʢʪʫʨ ʚʭʦ-

ʜʷʪ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʀʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʤʳ 

ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʜʚʫʭ ʦʙʲʝʢʪʘʭ (ʛ. ʀʨʢʫʪʩʢ, ʛ. ʋʣʘʥ-

ʋʜʵ). 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʫʯʠʪʳ-

ʚʘʣʦʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʟʣʝʪʥʦ-ʧʦʩʘ-

ʜʦʯʥʦʡ ʧʦʣʦʩʳ ʜʦ 2ʢʤ ʠ ʙʦʣʝʝ. ɿʜʝʩʴ ʫʯʠʪʳʚʘʣʠʩʴ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʠʥʞʝ-

ʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʣʠʩʴ ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʣʦʛʠ-

ʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʥ-

ʥʳʭ ʦʙʲʝʢʪʦʚ, ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʢʘʩʘʝʪʩʷ ʤʥʦʛʠʭ ʛʦʩ-

ʫʜʘʨʩʪʚ, ʪʝʤ ʙʦʣʝʝ ʜʝʩʷʪʢʠ ʣʝʪ ʥʘʟʘʜ. 

ʆʙʟʦʨ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʥʘʯʠʥʘʝʤ ʩ 

ʘʵʨʦʜʨʦʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʀʨʢʫʪè, ʛ. ʀʨʢʫʪʩʢ. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʣʦ-

ʱʘʜʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ ʘʣʣʶʚʠ-

ʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʧʝʨʝʢʨʳʪʳʤʠ ʩ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʠ ʙʠʦʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʊʦʣʱʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪ-

ʣʦʞʝʥʠʡ ʩʣʦʞʝʥʘ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʝʩʷʤʠ ʠ ʧʝʩʢʘʤʠ 

ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ ʥʠʞʝ ʟʘʣʝʛʘʶʪ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯ-

ʥʠʢʦʚʳʝ ʛʨʫʥʪʳ ʩ ʧʝʩʯʘʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ɻʨʫʥʪʳ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʵʨʦʜʨʦʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʩʪʝʧʝʥʠ 

ʚʦʜʦʥʘʩʳʱʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʠʤʝʶʪ ʤʘʣʫʶ ʠ ʩʨʝʜ-

ʥʶʶ ʩʪʝʧʝʥʴ ʚʦʜʦʥʘʩʳʱʝʥʠʷ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʘʭ ʘʵʨʦʜʨʦʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʥʘʨʫʞʝʥʳ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʛʣʫʙʠʥʳ 1,5-

4,5 ʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʪʤʝʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʣʫʙʠʥʝ ʟʘʣʝ-

ʛʘʥʠʷ ʋɻɺ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʙʣʠʟʢʘʷ ʢ 2ʤ. ɺʦʜʦʚʤʝ-

ʱʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʛʘʣʝʯʥʠʢʦʚʳʡ ʛʨʫʥʪ, ʛʨʘʚʠʡ, 

ʧʝʩʢʠ. ʄʦʱʥʦʩʪʴ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʛʨʫʥʪʦʚ ʜʦ 11 ʤ 

(ʜʘʥʥʳʝ ʙʫʨʝʥʠʷ). ʆʩʥʦʚʥʳʤ ʚʦʜʦʫʧʦʨʥʳʤ ʛʦʨʠ-

ʟʦʥʪʦʤ ʩʯʠʪʘʶʪʩʷ ʩʫʛʣʠʥʢʠ, ʛʣʠʥʳ ʠ ʧʝʩʯʘʥʠʢʠ. 

ʕʪʠ ʫʩʣʦʚʠʷ, ʧʨʠʥʠʤʘʶʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝ-

ʪʦʚ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʩʝʡʩʤʠʯʝ-

ʩʢʠʭ ʚʦʣʥ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ ʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʩʝʡʩʤʠʯʝʩʢʠʭ ʞʝʩʪʢʦ-

ʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ (ʊʘʙʣ. 1).  

ɺ ʚʝʨʭʥʝʤ ʩʣʦʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʨʝʟʘ, ʩʢʦʨʦʩʪʠ Vp ʠʤʝʶʪ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʦʪ 250 

ʜʦ 470 ʤ/ʩ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʙʘʣʣʘʭ, ʵʪʦʪ ʩʣʦʡ, ʩ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʢʦʨʦʩʪʝʡ ʜʦ 2-3 

ʤ ʠʩʢʣʶʯʘʣʩʷ, ʘ ʩʢʦʨʦʩʪʠ ʚ ʥʝʤ ʙʨʘʣʠʩʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤʠ ʥʠʞʝʣʝʞʘʱʝʤʫ ʩʣʦʶ, ʠʣʠ çʩʨʝʜʥʠʤè 

ʛʨʫʥʪʘʤ ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʦʨʫʞʝʥʠʡ ʵʪʦʪ ʩʣʦʡ ʟʘʤʝʥʷ-

ʝʪʩʷ ʙʦʣʝʝ ʧʣʦʪʥʳʤʠ ʨʳʭʣʳʤʠ ʛʨʫʥʪʘʤʠ. ʉʣʝʜʫʶ-

ʱʠʡ ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʙʦʨʦʤ ʨʳʭʣʳʭ ʥʝʚʦʜʦʥʘ-

ʩʳʱʝʥʥʳʭ ʛʨʫʥʪʦʚ ʤʦʱʥʦʩʪʴʶ 2-6 ʤ; Vp ʤʝʥʷʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 610-820 ʤ/ʩ, Vs ï 300-410 ʤ/ʩ. ʅʠʞʝ ʟʘ-

ʣʝʛʘʶʪ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʝ ʛʨʫʥʪʳ ʚʦʜʦʥʘʩʳʱʝʥ-

ʥʳʝ ʠʣʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ. ʉʢʦʨʦʩʪʠ ʧʨʦ-

ʜʦʣʴʥʳʭ ʚʦʣʥ ʚ ʥʠʭ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1900-

2050 ʤ/ʩ, ʘ ʧʦʧʝʨʝʯʥʳʭ ʚ ʧʝʨʚʳʭ ʤʝʥʷʶʪʩʷ ʦʪ 550 

ʜʦ 580 ʤ/ʩ ʠ ʚʦ-ʚʪʦʨʳʭ ʜʦʩʪʠʛʘʶʪ 800 ʤ/ʩ.  

ʊʘʙʣʠʮʘ 1. 

ʆʮʝʥʢʘ ʧʨʠʨʘʱʝʥʠʡ ʙʘʣʣʴʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ çʵʪʘʣʦʥʥʳʭè ʛʨʫʥʪʦʚ ʧʦ ʤʝʪʦʜʫ ʩʝʡʩʤʠʯʝʩʢʠʭ ʞʝʩʪ-

ʢʦʩʪʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʣʝʢʩʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʡʩʤʦʟʦʥʜʠʨʦʚʘʥʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʣʦʱʘʜʦʢ (ʥʦʤʝʨʘ 

ʩ/ʟ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦ ʦʪʜʝʣʴʥʳʤ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ) 

ˉ ʩ/ʟ h Vp (ʤ/ʩ) Vs (ʤ/ʩ) Vp ʩʨʝʜ h =10ʤ Vs ʩʨʝʜ h =10ʤ ȹIpv ȹIsv 

1 

3,7 

5,5 

 

360 

700 

1900 

 

330 

800 

692 333 0,99 1,09 

2 

1,8 

5,2 

 

360 

650 

1900 

 

320 

800 

795 385 0,87 0,96 

3 

1,8 

5,3 

2,9 

440 

740 

1900 

 

360 

800 

856 410 0,82 0,91 

4 

1,5 

5 

 

470 

710 

1900 

 

350 

800 

878 423 0,79 0,89 

5 

1 

5 

 

320 

610 

1900 

 

300 

800 

836 452 0,82 0,83 

6 
2 

 

250 

2000 

 

550 

600 

(ʋɻɺ=2ʤ) 

300 

(ʋɻɺ=2ʤ) 
1,96 2,03 
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7 
2 

 

260 

2050 

 

580 

600 

(ʋɻɺ=2ʤ) 

300 

(ʋɻɺ=2ʤ) 
1,96 2,03 

8 
2 

 

250 

2050 

 

580 

600 

(ʋɻɺ=2ʤ) 

300 

(ʋɻɺ=2ʤ) 
1,96 2,03 

9 
1,5 

 

300 

2000 

 

550 

600 

(ʋɻɺ=1,5ʤ) 

300 

(ʋɻɺ=1,5ʤ) 
2,02 2,09 

10 
2,5 

 

290 

2050 

 

570 

600 

(ʋɻɺ=2,5ʤ) 

300 

(ʋɻɺ=2,5ʤ) 
1,89 1,95 

11 

1,5 

2,5 

 

320 

820 

2000 

 

410 

550 

777 

(ʋɻɺ=4ʤ) 

389 

(ʋɻɺ=4ʤ) 
1,18 1,25 

12 

1 

3 

 

270 

670 

2050 

 

340 

570 

743 

(ʋɻɺ=4ʤ) 

304 

(ʋɻɺ=4ʤ) 
1,22 1,28 

 

ɺ ʪʘʙʣʠʮʝ ʦʙʦʟʥʘʯʝʥʳ Vp,s ʠ Vp,s (ʩʨʝʜ) ï 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ ʚ 10-ʪʠ ʤʝʪ-

ʨʦʚʦʤ ʩʣʦʝ; ȹIpv ʠ ȹIsv - ʧʨʠʨʘʱʝʥʠʝ ʙʘʣʣʴʥʦʩʪʠ, 

ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʧʨʦʜʦʣʴʥʳʤ ʠ ʧʦʧʝʨʝʯʥʳʤ ʚʦʣ-

ʥʘʤ. 

ʉʢʦʨʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʨʘʟʨʫʰʝʥʥʳʭ ʠ 

ʪʨʝʱʠʥʦʚʘʪʳʭ ʩʢʘʣʴʥʳʭ ʛʨʫʥʪʘʭ, ʫʯʠʪʳʚʘʷ ʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʨ-

ʨʠʪʦʨʠʠ ʛ. ʀʨʢʫʪʩʢʘ, ʧʨʠʥʠʤʘʶʪʩʷ ʜʣʷ ʵʪʘʣʦʥʥʳʭ 

ʛʨʫʥʪʦʚ ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦ-

ʩʪʝʡ ʚ ʪʨʝʱʠʥʦʚʘʪʳʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ: Vp = 2100 

ʤ/ʩ, Vs = 1150 ʤ/ʩ ʠ ɟ = 2,4 ʛ/ʩʤ3. ʀʭ ʩʝʡʩʤʠʯʝʩʢʘʷ 

ʦʧʘʩʥʦʩʪʴ ʧʨʠʥʠʤʘʝʪʩʷ 7 ʙʘʣʣʘʤ. 

ʕʪʘʣʦʥʥʳʝ çʩʨʝʜʥʠʝè ʛʨʫʥʪʳ ʜʣʷ ʥʘʰʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ, ʫʯʠʪʳʚʘʷ ʪʫ ʞʝ ʩʭʝʤʫ (ʩʢʘʣʴʥʳʝ ʛʨʫʥʪʳ) 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʥʝʚʦʜʦʥʘʩʳʱʝʥʥʦʡ ʪʦʣʱʠ 

ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʤʦʱʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 10 ʤ. ʉʢʦ-

ʨʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʥʠʭ ʧʨʠʥʷʪʳ ʨʘʚʥʳʤʠ 

600 ʤ/ʩ ï Vp ʠ 300 ʤ/ʩ ï Vs, ʧʨʠ ʦʙʲʝʤʥʦʡ ʤʘʩʩʝ 1,8 

ʛ/ʩʤ3. ʊʘʢ ʞʝ ʫʯʠʪʳʚʘʣʠʩʴ ʠ ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʥʝʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʀʨʢʫʪʩʢʘ [1]. ʉʝʡʩʤʠ-

ʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʪʘʢʠʭ çʩʨʝʜʥʠʭè ʵʪʘʣʦʥʥʳʭ ʛʨʫʥ-

ʪʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 8 ʙʘʣʣʘʤ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʝʡ-

ʩʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʦʙʱʝʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦ-

ʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʚ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʢʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ.  

ʊʘʙʣʠʮʘ 2. 

ʇʨʠʤʝʨʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʦʙʱʝʥʥʳʭ ʪʠʧʦʚʳʭ ʨʘʟʨʝʟʦʚ ʘʵʨʦʜʨʦʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ H 

(ʤ) 

Vp 

(ʤ/ʩ) 

Vs 

(ʤ/ʩ) 
r 
(ʪ/ʤ3) 

ɸʤʘʭ, (ʩʤ/ʩ2) I 

(ʙʘʣʣʳ) 

ʧʝʩʢʠ, ʩʫʛʣʠʥʢʠ, ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʡ ʛʨʫʥʪ 8 

30 

10 

670 

1900 

2100 

2400 

330 

800 

1150 

1300 

1,9 

2,2 

2,4 

2,5 

203 

(8) 

ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʡ ʛʨʫʥʪ  

(ʚʦʜʦʥʘʩʳʱʝʥʠʝ ʩ ʛʣʫʙʠʥʳ 4-5ʤ 

4 

30 

10 

Ð 

750 

2000 

2100 

2400 

380 

550 

1150 

1300 

1,9 

2,2 

2,4 

2,5 

231 

(8,2) 

ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʡ ʛʨʫʥʪ  

(ʚʦʜʦʥʘʩʳʱʝʥʠʝ ʩ ʛʣʫʙʠʥʳ 1,5-2ʤ 

2 

30 

10 

Ð 

600 

2000 

2100 

2400 

300 

550 

1150 

1300 

1,9 

2,2 

2,4 

2,5 

390 

(8,9) 

ɼʣʷ ʩʣʝʜʫʶʱʝʛʦ ʦʙʲʝʢʪʘ (ɺʝʨʪʦʣʝʪʳ ʈʦʩʩʠʠ) 

ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ʩʝʡ-

ʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦ-

ʧʝʨʚʳʭ ʙʦʣʴʰʝʡ ʪʝʨʨʠʪʦʨʠʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʦ 

ʚʪʦʨʳʭ ʩʣʦʞʥʦʩʪʴʶ ʢʦʤʧʣʝʢʩʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦ-

ʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ 

ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʶ 

ʛ. ʋʣʘʥ-ʋʜʵ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʢʨʫʛʦʚ [4].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʋʣʘʥ ïʋʜʵ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3, ʚ ʛʨʘʥʠʮʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʦʛʦ ʦʢʨʫʛʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ 

ʘʚʠʘʮʠʦʥʥʳʡ (ʘʵʨʦʜʨʦʤʥʳʡ) ʢʦʤʧʣʝʢʩ. 
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ʊʘʙʣʠʮʘ 3 

ɻʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ ʈʘʩʯʝʪ ʧʨʠʨʘʱʝʥʠʡ ʜʣʷ 

ʢʘʞʜʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʛʨʫʥʪʘ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʢʦ-

ʨʦʩʪʝʡ P ʠ S ʜʣʷ ʚʝʨʭ-

ʥʝʛʦ 10ʤ ʩʣʦʷ 

ʈʘʩʯʝʪ ʧʨʠʨʘʱʝʥʠʷ 

ʙʘʣʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

10ʤ ʩʣʦʷ 

Ip (ʙʘʣʣ) Is (ʙʘʣʣ) Vp ʤ\ʩ Vs ʤ/ʩ Ip (ʙʘʣʣ) Is (ʙʘʣʣ) 

ʇʝʩʢʠ  

ʉʢʘʣʴʥʳʝ ʛʨʫʥʪʳ 

+1,60 

-0,03 

+1,67 

-0,08 

685 326 +0,93 +1,1 

ʇʝʩʢʠ, ʛʘʣʝʯʥʠʢ 

ʇʝʩʦʢ ʦʙʚʦʜʥʝʥʥʳʡ 

+1,46 

+2,46 

+1,66 

+2,66 

510 510 +1,26 +1,45 

ʇʝʩʢʠ, ʛʘʣʝʯʥʠʢʠ 

ɻʘʣʝʯʥʠʢ ʦʙʚʦʜʥʝʥ-

ʥʳʡ 

+1,60 

+2,30 

+1,94 

+2,35 

430 140 +1,74 +2,14 

ɼʨʝʩʚʘ, ʱʝʙʝʥʴ, ʧʝ-

ʩʦʢ 

ʂʦʥʛʣʦʤʝʨʘʪʳ 

+1,46 

+0,10 

+1,44 

+0,08 

765 413 +0,86 +0,88 

ʑʝʙʝʥʴ, ʧʝʩʦʢ 

ʂʦʥʛʣʦʤʝʨʘʪʳ 

+1,66 

0,00 

- 

0,00 

1345 - +0,36 - 

ɻʨʫʙʦʦʙʣʦʤʦʯʥʳʝ 

ʂʦʥʛʣʦʤʝʨʘʪʳ 

+1,30 

0,00 

+1,36 

0,00 

1590 900 +0,23 +0,23 

ʇʝʩʦʢ, ʛʘʣʝʯʥʠʢ 

ɻʘʣʝʯʥʠʢ ʦʙʚʦʜʥʝʥ-

ʥʳʡ 

+1,60 

+2,30 

+1,66 

+2,35 

480 220 +1,60 +1,79 

ʇʝʩʦʢ, ʛʘʣʝʯʥʠʢ 

ʂʦʥʛʣʦʤʝʨʘʪʳ 

+1,80 

+2,30 

+1,94 

+2,30 

1125 270 +0,65 +1,28 

ʇʝʩʢʠ 

ɻʨʫʙʦʦʙʣʦʤʦʯʥʳʝ 

ʂʦʥʛʣʦʤʝʨʘʪʳ 

+1,46 

+0,68 

-0,13 

+1,30 

+0,73 

-0,08 

975 580 +0,75 +0,78 

ʊʨʝʱʠʥʦʚʘʪʳʝ 

ʩʢʘʣʴʥʳʝ 

ʂʦʥʛʣʦʤʝʨʘʪʳ 

+0,60 

0,00 

+0,50 

+0,01 

1720 1000 +0,24 +0,24 

ʇʝʩʢʠ, ʩʢʘʣʴʥʳʝ 

ʛʨʫʥʪʳ 

+1,68 

-0,18 

+1,68 

-0,20 

420 200 +1,48 +1,47 

 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʘʚʠʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛ. 

ʋʣʘʥ-ʋʜʵ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ ʠʥʞʝ-

ʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚ-

ʨʦʣʠʪʳ ï ʩʢʘʣʴʥʳʝ ʛʨʫʥʪʳ ʪʝʨʨʠʪʦʨʠʠ). 

ɼʨʝʩʚʷʥʳʡ ʛʨʫʥʪ ʥʝʦʜʥʦʨʦʜʥʳʡ ʤʘʣʦʡ ʩʪʝ-

ʧʝʥʠ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ ʩʫʧʝʩʴʶ ʪʚʝʨ-

ʜʦʡ, ʩ ʧʨʠʤʝʩʴʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʣʦʪ-

ʥʦʩʪʴ ʛʨʫʥʪʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 2,03 ʛ/ʩʤ3, 

ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ (ɟs) ʛʨʫʥʪʘ 2,71 ʛ/ʩʤ3. ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ (ʝ) ʩʦʩʪʘʚʣʷʝʪ 

0,397 ʜ.ʝ. 

ʇʝʩʯʘʥʠʢ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʩʨʝʜʥʝʟʝʨʥʠ-

ʩʪʳʡ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʥʝ ʧʦʨʠʩʪʳʡ ʩʠʣʴʥʦ-

ʚʳʚʝʪʨʣʳʡ ʨʘʟʤʷʛʯʘʝʤʳʡ. ʇʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ ʚ ʝʩʪʝ-

ʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 2,03 ʛ/ʩʤ3, ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ 

(ɟs) ʛʨʫʥʪʘ 2,66 ʛ/ʩʤ3. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ (ʝ) ʩʦʩʪʘʚʣʷʝʪ 0,371 ʜ.ʝ.  

ɸʣʝʚʨʦʣʠʪ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʩʨʝʜʥʝʡ ʧʣʦʪ-

ʥʦʩʪʠ ʩʨʝʜʥʝ ʧʦʨʠʩʪʳʡ ʩʠʣʴʥʦʚʳʚʝʪʨʝʣʳʡ ʨʘʟʤʷʛ-

ʯʘʝʤʳʡ. ʇʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ 2,04 ʛ/ʩʤ3, ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ (ɟs) ʛʨʫʥʪʘ 2,71 

ʛ/ʩʤ3. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ 

(ʝ) ʩʦʩʪʘʚʣʷʝʪ 0,411 ʜ.ʝ.  

ɺ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʚʝʜʝʥʠʷ ʠʟʳʩʢʘʥʠʡ ʚʩʢʨʳʪ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ 

ʚʝʨʭʥʝ-ʯʝʪʚʝʨʪʠʯʥʳʭ-ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʣʶʚʠʘʣʴʥʦ-

ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ.  

ʇʦ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʝʞʠʤʫ ʠ ʛʠʜʨʦ-

ʜʠʥʘʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʥʪʦʚʳʤ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʬʠʢʩʠ-

ʨʦʚʘʥʳ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 2,8 ʜʦ 4,6, ʚʦʜʦʫʧʦʨʥʳʤ ʛʦ-

ʨʠʟʦʥʪʦʤ ʩʢʘʣʴʥʳʝ ʛʨʫʥʪʳ (ʘʣʝʚʨʦʣʠʪ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʩʝʡʩʤʠʯʝ-

ʩʢʠʭ ʚʦʣʥ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ ʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʩʝʡʩʤʠʯʝʩʢʠʭ ʞʝʩʪʢʦ-

ʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ (ʊʘʙʣ. 4).  
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ʊʘʙʣʠʮʘ 4 

ɺʘʨʠʘʥʪʳ ʨʘʩʯʝʪʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʦʙʱʝʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ. 

H 

(ʤ) 

Vp 

(ʤ/ʩ) 

Vs 

(ʤ/ʩ) 
r 
(ʪ/ʤ3) 

ɸʤʘʭ, (ʩʤ/ʩ2) I 

(ʙʘʣʣʳ) 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 
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ʈʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ, ʩʢʘʣʴ-

ʥʳʝ ʛʨʫʥʪʳ 

5 

6 

10 

Ð 

560 

1290 

2200 

2400 

260 

680 

1200 

1300 

1,8 

2,1 

2,4 

2,5 

185 

(8) 

ʈʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʢʘʣʴʥʳʝ ʛʨʫʥʪʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʩʝʡ-

ʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʞʝʩʪʢʦʩʪʝʡ, ʧʦʩʪʨʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘʙʦʨʘ ʩʝʡ-

ʩʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦ-

ʜʦʚ, ʧʦʣʫʯʝʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ 

ʛʨʫʥʪʦʚ, ʩʢʦʨʦʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʥʠʭ ʩʝʡʩʤʠ-

ʯʝʩʢʠʭ ʚʦʣʥ ʠ ʦʙʲʝʤʥʦʡ ʤʘʩʩʝ ʵʪʘʣʦʥʥʳʭ ʠ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʛʨʫʥʪʦʚ. ɼʘʥʥʳʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ 

ʧʨʠʨʘʱʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʘʣʣʴʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ 

ʠʟʣʦʞʝʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʝ ʧʨʠʚʦʜʷʪ ʢ ʩʣʝʜʫʶ-

ʱʠʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʬʦʥʦʚʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʚ ʙʘʣʣʘʭ ʰʢʘʣʳ MSK-64 ʜʣʷ ʩʨʝʜʥʠʭ 

ʛʨʫʥʪʦʚ ʚ ʜʚʫʭ ʠʟ ʪʨʝʭ ʩʪʝʧʝʥʝʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩ-

ʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʚʧʘʜʘʶʪ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʝʡʩʤʦʧʨʦʛʥʦʟ [2]. ʇʨʠʨʘʱʝʥʠʷ ʙʘʣʣʴʥʦ-

ʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʘʣʦʥʥʦʤʫ ʛʨʫʥʪʫ (ʢʦʨʝʥʥʳʝ 

ʧʦʨʦʜʳ) ʧʦ ʤʝʪʦʜʫ ʩʝʡʩʤʠʯʝʩʢʠʭ ʞʝʩʪʢʦʩʪʝʡ, ʣʝ-

ʞʘʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,79 ʜʦ 2,09 ʙʘʣʣʦʚ (ʀʨʢʫʪʩʢ), ʠ 

ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʧʣʦʱʘʜʢʠ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 7,79-9,09 ʙʘʣʣʦʚ. ɼʣʷ ʠʩ-

ʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʋʣʘʥ-ʋʜʵ ʜʠʘ-

ʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʙʘʣʣʴʥʦʩʪʠ ʤʝʥʝʝ ʟʘʤʝʪʠʥ ï ʚ 

ʩʨʝʜʥʝʤ 1 ʙʘʣʣ ʠ ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʧʣʦ-

ʱʘʜʢʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 7-8 ʙʘʣʣʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʞʫʨʠʢ ɺ.ʀ., ʉʝʨʝʙʨʝʥʥʠʢʦʚ ʉ.ʇ., ɼʨʝʥ-
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ʆɼɽɾɼɸ ɺ ʈɸʅʅɽʉɸʈʄɸʊʉʂʀʁ ʇɽʈʀʆɼ ɺʈɽʄɽʅʀ  

(ʂʈʆʁ ʀ ʎɺɽʊʆɺʓɽ ʇʈɽɼʇʆʏʊɽʅʀʗ) 

 

ʂʘʡʥʙʘʝʚʘ ɾ.ʉ. 

ʂʘʥʜ.ʧʝʜ. ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʜʠʟʘʡʥʘ 
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ʄʘʛʠʩʪʨ ʠʩʢʫʩʩʪʚʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ʋʪʝʤʠʩʦʚʘ, 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʳ ʮʚʝʪʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʦʷ ʦʜʝʞʜʳ ʨʘʥʥʝʩʘʨʤʘʪʩʢʦʛʦ ʧʝʨʠʦʜʘ (VI 

- II ʚʚ. ʜʦ ʥ.ʵ.) ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʆʧʠʩʘʥ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ 

ʦʙʨʘʟ ʩʘʨʤʘʪʩʢʦʡ ʞʨʠʮʳ çɿʦʣʦʪʦʡ ʞʝʥʱʠʥʳè ʠʟ ʟʘʭʦʨʦʥʝʥʠʷ ʊʘʢʩʘʡ-1 (ʩ. ɼʦʣʠʥʥʦʝ, ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥ-

ʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ). 

Abstract 

The article reveals the color preferences and features of the cut of clothing of the early Sarmatian period (VIII 

centuries BC) on the basis of scientific publications and archaeological data. The reconstructed image of the Sar-

matian priestess "Golden woman" from the burial of Taksay-1 (Dolinnoye village, West Kazakhstan region, Ka-

zakhstan) is described. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʩʪʶʤ, ʩʘʨʤʘʪʳ, ʮʚʝʪʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʢʨʦʡ ʦʜʝʞʜʳ. 

Keywords: costume, Sarmatians, color preferences, cut of clothes. 

 

ɺ ʨʘʥʥʝʩʘʨʤʘʪʩʢʦʝ ʚʨʝʤʷ (VI - II ʚʚ. ʜʦ ʥ.ʵ.) 

ʦʜʝʞʜʘ ʢʨʦʠʣʘʩʴ ʩ ʧʣʝʯʝʚʳʤ ʰʚʦʤ, ʧʦʜʪʚʝʨʜʠʪʴ 

ʵʪʦ ʟʘʢʣʶʯʝʥʠʝ ʧʦʤʦʛʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʦʙʳʯʘʡ ʟʘʢʨʳʚʘʪʴ ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʳʝ ʰʚʳ ʦʜʝʞʜʳ (ʧʣʝʯʝʚʦʡ, ʙʦʢʦʚʳʝ ʰʚʳ ʩʪʘʥʘ) ʘ 

ʪʘʢʞʝ çʧʦʛʦʥʳè ʥʠʞʝ ʧʣʝʯ, ʢʨʘʷ ʧʦʜʦʣʘ ʠ ʙʦʨʪʦʚ 

ʧʦʣʦʩʢʦʡ ʠʟ ʥʘʥʠʟʘʥʥʳʭ ʥʘ ʪʦʥʢʠʡ ʢʦʞʘʥʳʡ ʰʥʫ-

ʨʦʢ ʮʠʣʣʠʥʜʨʠʯʝʩʢʠʭ ʟʦʣʦʪʳʭ ʧʨʦʥʠʟʦʢ (ʩ ʛʣʘʜʢʦʡ 

ʠʣʠ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ) ï ʦʪ 30 ʜʦ 100 

ʵʢʟʝʤʧʣʷʨʦʚ. 

ʆʜʝʞʜʘ ʨʘʩʰʠʪʘʷ ʪʘʢʠʤʠ ʧʨʦʥʠʟʢʘʤʠ, ʙʳʣʘ, 

ʚʠʜʠʤʦ, ʢʘʢ ʨʘʩʧʘʰʥʦʡ, ʪʘʢ ʠ ʥʝ ʨʘʩʧʘʰʥʦʡ. ʇʦʜʦʣ 

ʧʣʘʪʴʷ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝʩʦʤʥʝʥʥʦ ʢʨʦʠʣʩʷ ʩ ʙʦʢʦ-

ʚʠʥʘʤʠ (ʢʣʠʥʴʷʤʠ) ʠ ʨʘʩʰʠʨʷʣʩʷ ʢʥʠʟʫ. ʕʪʦ ʭʦ-

ʨʦʰʦ ʚʠʜʥʦ ʥʘ ʩʠʣʫʵʪʝ ʦʜʝʞʜʳ ʠʟ ʭʫʪʦʨʘ ʂʨʘʩʥʦ-

ʛʦʨʩʢʦʛʦ ʠ ʥʘ ʥʘʜʛʨʦʙʥʦʡ ʩʪʝʣʝ I-II ʚʚ. ʠʟ ɿʘʚʝʪʥʦʛʦ 

ʚ ʖʛʦ-ɿʘʧʘʜʥʦʤ ʂʨʳʤʫ. ʕʪʦ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʣʦʩʴ 

ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʂʨʳʤʩʢʦʡ çʉʢʠʬʠʠè ʧʝʨʠʦʜʦʚ 3 

ï 4 ʚ ʥ.ʵ.: ʥʘ ʠʟʚʘʷʥʠʠ ʤʫʞʯʠʥʝ ʩʦ ʩʪʝʥʳ ʟʜʘʥʠʷ ʚ 

ʅʝʘʧʦʣʝ.  

ʇʨʠʰʠʚʥʦʡ ʧʦʜʦʣ ʨʘʥʝʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʫʙʝʞʝ ʥ.ʵ. ʚ ʢʫʨʛʘʥʝ ʂʨʠʚʦʣʠʤʘʥʥʦʛʦ ʚ ʥʠʟʦʚʴʷʭ 

ɼʦʥʘ (ʟʜʝʩʴ ʝʛʦ ʚʝʨʭʥʠʡ ʢʨʘʡ ʥʘ ʫʨʦʚʥʝ ʪʘʟʘ ʙʳʣ, 

ʚʠʜʠʤʦ, ʦʪʜʝʣʘʥ ʧʦʣʦʩʢʦʡ ʧʘʨʯʠ). ʇʨʠʰʠʚʥʦʡ ʧʦ-

ʜʦʣ ʪʘʢʞʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʤʫʞ-

ʩʢʠʭ ʢʦʨʦʪʢʠʭ ʨʘʩʧʘʰʥʳʭ ʢʘʬʪʘʥʦʚ I-II ʚʚ. ʥʘ ʟʦʣʦ-

ʪʳʭ ʠ ʩʝʨʝʙʨʷʥʳʭ ʠʟʜʝʣʠʷʭ ʠʟ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ: 

ʧʦʷʩʥʦʡ ʧʨʷʞʢʝ ʠʟ ʂʦʯʢʦʚʘʪʢʠ ʠ ʢʫʙʢʝ ʠʟ ʤʦʛʠʣʳ ʚ 

ʂʦʩʠʢʝ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʨʷʜʦʚ ʫʟʢʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʦʣʦʩ; ʚʦ ʚʪʦʨʦʤ ʥʠʞ-

ʥʷʷ ʯʘʩʪʴ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʢ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʜʠʘ-

ʛʦʥʘʣʴʥʦ ʧʨʠʰʠʪʳʭ ʪʨʝʫʛʦʣʴʥʳʭ ʦʪʨʝʟʢʦʚ. ʇʦ-

ʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ ʠʟʚʝʩʪʝʥ ʚ ʙʦʣʝʝ ʨʘʥʥʝʝ ʚʨʝʤʷ ʫ 

ʩʢʠʬʦʚ ï ʥʘ ʟʦʣʦʪʦʤ çʰʣʝʤʝè ʠʟ ʇʝʨʝʜʝʨʠʝʚʦʡ ʄʦ-

ʛʠʣʳ. ʇʨʠʰʠʚʥʦʡ ʧʦʜʦʣ ʠʟʚʝʩʪʝʥ ʠ ʚ ʥʝʨʘʩʧʘʰʥʦʡ 

ʤʫʞʩʢʦʡ ʦʜʝʞʜʝ II ʚ.ʥ.ʵ. ʆʥ ʚʳʜʝʣʝʥ ʩʧʝʮʠʘʣʴʥʦʡ 

ʣʠʥʠʝʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʜʝʷʥʠʡ ʩʘʨʤʘʪʦ-ʘʣʘʥʦʚ ʠ 

ʩʘʨʤʘʪʠʟʦʚʘʥʥʳʭ ʞʠʪʝʣʝʡ ɹʦʩʧʦʨʘ ʥʘ ʨʦʩʧʠʩʷʭ 

ʩʢʣʝʧʦʚ çʉʪʘʩʦʚʩʢʠʡè ʠ ɸʰʠʢʘ ʚ ʛ.ʂʝʨʯʠ.  

ʇʦʜʦʣ ʨʘʩʧʘʰʥʳʭ ʢʘʬʪʘʥʦʚ, ʩʢʦʰʝʥʥʳʡ ʢ ʙʦ-

ʢʘʤ (ʠʥʦʛʜʘ ï ʜʫʛʦʦʙʨʘʟʥʦ), ʪʦ ʝʩʪʴ ʦʙʨʘʟʫʶʱʠʡ ʩ 
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ʙʦʢʦʚ ʚʳʩʪʫʧʘʶʱʠʝ ʢʣʠʥʴʷ, ʠʥʦʛʜʘ ʠʟʦʙʨʘʞʘʣʩʷ ʚ 

ʵʣʣʠʥʠʩʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʊʨʝʡʩʪʝʨ. ʀʟ ʩʘʤʳʭ ʨʘʥʥʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʵʪʦ ʭʫʪʦʨ ʂʨʘʩʥʦʛʦʨʦʚʩʢʠʡ ʚ ʇʨʠʫʨʘ-

ʣʴʝ (ʢʦʥ. IV ʚ. ʜʦ ʥ.ʵ. ʧʦ ɺ.ʖ. ɿʫʝʚʫ) [1, ʩ.125] ʠ 

ʂʘʨʘ-ʉʫ I, ʢʫʨʛʘʥ 7/3 ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ [2, 

ʩ.50-52] 

ʆʙʨʘʪʠʚʰʠʩʴ ʢ ʨʷʜʫ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʢʘ-

ʩʘʪʝʣʴʥʦ ʮʚʝʪʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ ʦʜʝʞʜʝ ʩʘʨʤʘ-

ʪʦʚ, ʤʳ ʩʤʦʛʣʠ ʚʳʜʝʣʠʪʴ ʪʨʠ ʨʘʟʥʳʭ ʮʚʝʪʘ, ʵʪʦ 

ʢʨʘʩʥʳʡ ï ʙʝʣʳʡ ï ʩʠʥʠʡ. ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʪʨʝʭ ʮʚʝ-

ʪʦʚ ï ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʚ ʇʘʟʳʨʳʢʩʢʦʡ ʢʫʣʴʪʫʨʝ ɸʣʪʘʷ. 

ʕʪʠ ʪʨʠ ʮʚʝʪʘ ʙʳʣʠ ʤʘʨʢʝʨʘʤʠ ʪʨʝʭ ʟʦʥ ʤʠʨʦʟʜʘ-

ʥʠʷ (ʚʝʨʭʥʝʡ, ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ) ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ - ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʩʦʩʣʦʚʠʡ ʫ ʠʥʜʦʠʨʘʥʮʝʚ 

(ʚʦʠʥʳ ï ʞʨʝʮʳ ï ʨʘʙʦʪʥʠʢʠ). [3, ʩ.345]. ʆʩʦʙʳʡ 

ʩʠʤʚʦʣʠʟʤ ʪʨʝʭ ʥʘʟʚʘʥʥʳʭ ʮʚʝʪʦʚ ʧʨʠʚʦʜʠʣʩʷ ʢ 

ʪʦʤʫ, ʯʪʦ ʫ ʤʥʦʛʠʭ ʠʨʘʥʩʢʠʭ ʥʘʨʦʜʦʚ ʚ ʨʘʟʥʳʝ 

ʵʧʦʭʠ ʦʩʥʦʚʥʳʤ ʜʣʷ ʢʦʩʪʶʤʘ ʙʳʣʦ ʩʦʯʝʪʘʥʠʝ 

ʢʨʘʩʥʦʛʦ ʠ ʙʝʣʦʛʦ, ʨʝʞʝ ï ʩʦʯʝʪʘʥʠʝ ʢʨʘʩʥʦʛʦ ʠ 

ʞʝʣʪʦʛʦ. ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʪʥʳʝ ʧʝʨʩʳ, ʩʦʛʣʘʩʥʦ 

ʉʪʨʘʙʦʥʫ (Georg. XV.3.19), ʧʝʨʚʳʤʠ ʚ ʤʠʨʝ ʩʪʘʣʠ 

ʤʝʥʷʪʴ ʮʚʝʪ ʦʜʝʞʜʳ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʩʝʟʦʥʘʤ 

ʛʦʜʘ (ʧʫʨʧʫʨʥʳʡ ï ʚ ʞʘʨʢʠʡ ʩʝʟʦʥ ʠ ʧʝʩʪʨʳʡ ï ʚ 

ʙʦʣʝʝ ʧʨʦʭʣʘʜʥʳʡ). 

ʋʞʝ ʚ ʵʧʦʭʫ ʙʨʦʥʟʳ ʚ ʢʫʣʴʪʫʨʘʭ, ʢʦʪʦʨʳʝ ʩʝ-

ʛʦʜʥʷ ʤʥʦʛʠʝ ʩʚʷʟʳʚʘʶʪ ʩ ʠʥʜʦʠʨʘʥʮʘʤʠ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʚ ʧʦʛʨʝʙʝʥʠʷʭ ʧʦʯʪʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʮʚʝʪ ʪʢʘ-

ʥʝʡ ʠ ʢʦʞʠ ʦʜʝʞʜ ʦʢʨʘʰʝʥʥʳʝ ʚ ï ʢʨʘʩʥʳʡ [4, ʩ.85]. 

ʀ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ ʫ ʤʥʦʛʠʭ ʥʘʨʦʜʦʚ ʠʨʘʥ-

ʩʢʦʛʦ ʤʠʨʘ ʢʨʘʩʥʳʡ ʮʚʝʪ ʦʜʝʞʜʳ ʨʝʟʢʦ ʧʨʝʦʙʣʘ-

ʜʘʝʪ ʚ ʢʦʩʪʶʤʝ ʟʥʘʪʠ (ʧʝʨʩʳ ʚʨʝʤʝʥ ɸʭʝʤʝʥʠʜʦʚ, 

ʩʘʨʤʘʪʳ). ʊʠʧʠʯʥʦʡ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʷ ʫ ʩʪʝʧʥʳʭ 

ʩʘʨʤʘʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʧʦʯʪʠ ʚʝʩʴ ʦʢʨʘʰʝʥʥʳʡ ʪʝʢ-

ʩʪʠʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʨʘʟʥʳʝ ʦʪʪʝʥʢʠ ʢʨʘʩ-

ʥʦʛʦ ʮʚʝʪʘ (ʥʘ ʧʨʠʤʝʨʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʂʨʳʤʘ ɸʣ-

ʪʳʥʙʝʢʦʚʘ). ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ ʧʦʛʨʝʙʝʥʠʝ ʚ ʉʦʢʦʣʦʚʦʡ ʄʦʛʠʣʝ, ʛʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʦʯʝʥʴ ʜʦʨʦʛʠʝ ʠʤʧʦʨʪʥʳʝ 

ʪʢʘʥʠ ʯʝʪʳʨʝʭ ʦʪʪʝʥʢʦʚ ʢʨʘʩʥʦʛʦ [5, ʩ.112-140]. 

ɻʦʩʧʦʜʩʪʚʦ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʩʧʝ-

ʮʠʬʠʢʦʡ ʧʦʛʨʝʙʘʣʴʥʦʛʦ ʨʠʪʫʘʣʘ, ʘʩʩʦʮʠʘʮʠʷʤʠ ʩ 

ʤʠʨʦʤ ʧʦʜʟʝʤʥʳʭ ʜʝʤʦʥʦʚ, ʢʨʦʚʴʶ ʠ ʚʦʟʦʙʥʦʚʣʝ-

ʥʠʝʤ ʞʠʟʥʠ [3, ʩ.164]. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠʨʘʥʦʷʟʳʯʥʳʭ 

ʥʘʨʦʜʦʚ ʞʝʣʪʦʛʦ, ʨʝʞʝ ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʦʚ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʦʥ ʘʩʩʦʮʠʠʨʦʚʘʣʩʷ ʩʦ 

ʩʚʷʱʝʥʥʳʤ ʤʝʪʘʣʣʦʤ ï ʟʦʣʦʪʦʤ, ʚʦʧʣʦʱʘʚʰʠʤ ʚ 

ʨʷʜʝ ʩʠʪʫʘʮʠʡ ʥʝʙʝʩʥʫʶ ʙʣʘʛʦʜʘʪʴ ï farn. ɼʨʝʚʥʠʝ 

ʠʨʘʥʮʳ ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʜʧʦʯʠʪʘʣʠ ʟʦʣʦʪʦ ʜʨʫʛʠʤ 

ʤʝʪʘʣʣʘʤ. ʉʝʛʦʜʥʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʦʚʝʪ-

ʩʢʦʛʦ ʉʦʶʟʘ ʦʙʥʘʨʫʞʝʥʘ ʥʝʙʦʣʴʰʘʷ ʩʝʨʠʷ ʥʝ ʨʘʟ-

ʛʨʘʙʣʝʥʥʳʭ ʤʦʛʠʣ çʟʦʣʦʪʳʭ ʣʶʜʝʡè (çɿʦʣʦʪʦʡ ʯʝ-

ʣʦʚʝʢè ʠʟ ʢʫʨʛʘʥʘ ʀʩʩʳʢ ʠ çɿʦʣʦʪʘʷ ʞʝʥʱʠʥʘè ʠʟ 

ʢʫʨʛʘʥʘ ʊʘʢʩʘʡ-1), ʨʘʩʰʠʪʳʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʦ-

ʣʦʪʳʤʠ ʙʣʷʰʢʘʤʠ.  

ɼʣʷ ʘʭʝʤʝʥʠʜʦ-ʩʢʠʬʩʢʦʛʦ ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʧʘʜʘʥʠʝ ʧʝʨʩʠʜʩʢʦʛʦ ʪʝʢʩʪʠʣʷ ʚ ʨʘʟʣʠʯʥʳʝ ʨʝʛʠ-

ʦʥʳ ʠʨʘʥʩʢʦʛʦ ʤʠʨʘ. ʇʨʝʩʪʠʞʥʳʡ ʪʝʢʩʪʠʣʴ ʇʝʨ-

ʩʠʜʩʢʦʡ ʠʤʧʝʨʠʠ ï ʵʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʫʨʧʫʨ, 

ʧʦʣʦʩʘʪʳʝ ʪʢʘʥʠ (ʚ ʪʦʤ ʯʠʩʣʝ ï ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʜ-

ʥʦʪʦʥʥʳʭ ʧʝʨʩʠʜʩʢʠʭ) ʠ ʨʘʟʣʠʯʥʳʝ ʪʢʘʥʠ, ʦʢʨʘ-

ʰʝʥʥʳʝ ʚ ʜʨʫʛʠʝ ʦʪʪʝʥʢʠ ʢʨʘʩʥʦʛʦ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʢʘʢ ʚ ʉʢʠʬʠʠ, ʪʘʢ ʠ ʚ ʧʘʟʳʨʳʢʩʢʦʡ ʢʫʣʴʪʫʨʝ ʥʝʦʜ-

ʥʦʢʨʘʪʥʦ ʚʩʪʨʝʯʝʥʦ ʨʝʜʢʦʝ ʩʦʯʝʪʘʥʠʝ ʢʨʘʩʥʦʛʦ ʠ 

ʷʨʢʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʢʦʪʦʨʦʝ ʥʝ ʪʠʧʠʯʥʦ ʜʣʷ 

ʀʨʘʥʘ, ʥʦ, ʚʦʟʤʦʞʥʦ, ʪʘʢʞʝ ʙʳʣʦ ʧʨʠʥʝʩʝʥʦ ʦʪ-

ʪʫʜʘ. ɼʣʠʪʝʣʴʥʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʦʣʦʩʘʪʳʭ ʪʢʘʥʝʡ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʘ ʩ ʤʘʛʠʯʝʩʢʠʤ ʚʦʩʧʨʠʷʪʠʝʤ ʪʘ-

ʢʦʛʦ ʦʨʥʘʤʝʥʪʘ. ɺʝʨʦʷʪʥʦ, ʚ ʥʝʤ ʚʠʜʝʣʠ ʩʝʤʘʥʪʠʯʝ-

ʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʦʙʦʡ ʤʘʛʠʯʝʩʢʦʡ 

ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʳ ʜʣʷ ʤʘʣʝʥʴʢʠʭ ʜʝʪʝʡ ʠ ʙʦʣʴʥʳʭ 

ʠ ʤʥʦʞʝʩʪʚʘ ʧʦʣʦʩʦʢ ʠʟ ʨʘʟʥʦʮʚʝʪʥʳʭ ʢʫʩʢʦʚ, ʧʦ-

ʣʫʯʘʝʤʳʭ ʠʟ ʩʝʤʝʡ, ʩʯʠʪʘʚʰʠʭʩʷ ʩʯʘʩʪʣʠʚʳʤʠ [3, 

ʩ.349]. ʇʦʣʠʭʨʦʤʥʳʝ ʪʢʘʥʠ ʥʝ ʪʠʧʠʯʥʳ ʜʣʷ ʢʦ-

ʩʪʶʤʘ ʠʨʘʥʮʝʚ ʣʠʰʴ ʚ ʧʘʨʬʷʥʦ-ʩʘʨʤʘʪʩʢʦʝ ʚʨʝʤʷ 

(III -II ʚʚ. ʜʦ ʥ.ʵ. ï II -III ʚʚ. ʥ.ʵ.) (ʩʘʨʤʘʪʳ, ʢʫʰʘʥʳ, 

ʭʦʨʝʟʤʠʡʮʳ). ɺʝʨʦʷʪʥʦ, ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʚʣʠʷʥʠʷ ʛʨʝ-

ʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠ ʧʦʩʣʝ ʟʘʚʦʝʚʘʥʠʷ ɸʣʝʢʩʘʥʜʨʦʤ 

ʄʘʢʝʜʦʥʩʢʠʤ ʀʨʘʥʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. 

ʉʝʛʦʜʥʷ, ʢʦʣʣʝʢʪʠʚ ʢʘʬʝʜʨʳ ʠʟʦʙʨʘʟʠʪʝʣʴ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʜʠʟʘʡʥʘ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ. ʋʪʝʤʠʩʦʚʘ, 

ʘ ʠʤʝʥʥʦ ʜʠʟʘʡʥʝʨʳ ʧʦ ʦʜʝʞʜʝ ʠ ʭʫʜʦʞʥʠʢʠ ʜʝʢʦ-

ʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʚʦʙʨʘʚ ʚ ʩʝʙʷ ʚʩʶ 

ʠʤʝʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝ-

ʩʢʦʛʦ ʢʦʩʪʶʤʘ, ʝʛʦ ʢʨʦʶ ʠ ʮʚʝʪʦʚʦʤʫ ʧʨʝʜʧʦʯʪʝ-

ʥʠʶ ʚ ʦʜʝʞʜʝ, ʫʞʝ ʠʤʝʶʪ ʦʙʨʘʟʥʦʝ ʚʠʜʝʥʠʝ ʠʩʪʦ-

ʨʠʯʝʩʢʦʛʦ ʢʦʩʪʶʤʘ ʩʘʨʤʘʪʩʢʦʡ ʞʨʠʮʳ çɿʦʣʦʪʦʡ 

ʞʝʥʱʠʥʳè ʠʟ ʟʘʭʦʨʦʥʝʥʠʷ ʊʘʢʩʘʡ-1 (ʩ. ɼʦʣʠʥʥʦʝ, 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʘʟʘʭʩʪʘʥ). ʈʝʢʦʥ-

ʩʪʨʫʢʮʠʷ ʢʦʩʪʶʤʘ çɿʦʣʦʪʦʡ ʞʝʥʱʠʥʳè ʵʪʦ ʚʥʫʪʨʠ-

ʚʫʟʦʚʩʢʠʡ ʬʠʥʘʥʩʠʨʫʝʤʳʡ ʧʨʦʝʢʪ ʫʪʚʝʨʞʜʝʥʥʳʡ 

ʨʝʰʝʥʠʝʤ ʫʯʝʥʦʛʦ ʩʦʚʝʪʘ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʪ 25 ʬʝʚʨʘʣʷ 2019 

ʛ., ʧʨʦʪʦʢʦʣ ˉ6) 

ɽʩʣʠ ʦʧʠʩʘʪʴ ʦʙʨʘʟ çɿʦʣʦʪʦʡ ʞʝʥʱʠʥʳè ʠʟ ʟʘ-

ʭʦʨʦʥʝʥʠʷ ʊʘʢʩʘʡ-1, ʪʦ ʥʘʤ ʨʠʩʫʝʪʩʷ ʧʦʨʪʨʝʪ ʤʦʣʦ-

ʜʦʡ ʞʝʥʱʠʥʳ - ʞʨʠʮʳ, ʥʝʙʦʣʴʰʦʛʦ ʨʦʩʪʘ (1,50- 

1,60 ʩʤ.), ʚʦʟʨʘʩʪ ʧʨʠʤʝʨʥʦ ʣʝʪ 20-25, ʦʜʝʪʘʷ ʚ 

ʦʜʝʞʜʫ ʙʦʛʘʪʦ ʫʢʨʘʰʝʥʥʫʶ ʨʘʟʣʠʯʥʳʤʠ ʟʦʣʦʪʳʤʠ 

ʥʘʰʠʚʥʳʤʠ ʩʚʘʩʪʠʢʦʚʠʜʥʳʤʠ ʙʣʷʰʢʘʤʠ ʠ ʧʨʦ-

ʥʠʟʷʤʠ [6, ʩ.189], ʚ ʚʳʩʦʢʦʤ ʛʦʣʦʚʥʦʤ ʫʙʦʨʝ, ʠʟʛʦ-

ʪʦʚʣʝʥʥʦʤ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʝ, ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ, ʨʘʩʧʦʣʦʞʝʥʘ ʩʢʫʣʴʧʪʫʨʥʘʷ ʬʠ-

ʛʫʨʢʘ ʚ ʚʠʜʝ ʛʦʨʥʦʛʦ ʢʦʟʣʘ, ʘʥʘʣʦʛʘ ʵʪʦʤʫ ʧʨʝʜʤʝʪʫ 

ʥʝʪ ʚ ʂʘʟʘʭʩʪʘʥʝ.  

ɽʝ ʦʜʝʞʜʘ ʩʦʩʪʦʷʣʘ ʠʟ ʧʣʘʪʴʷ ʠ ʢʘʬʪʘʥʘ. ʄʘʪʝ-

ʨʠʘʣ ʦʜʝʞʜʳ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʩʦʭʨʘʥʠʣʩʷ, ʥʦ ʩʫʜʷ 

ʪʦ ʪʦʤʫ, ʢʘʢ ʙʳʣʘ ʨʘʟʚʠʪʘ ʪʦʨʛʦʚʣʷ ʚ ʪʦ ʚʨʝʤʷ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʢʘʥʠ ʫ ʥʠʭ ʙʳʣʠ ʩʘʤʳʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ, ʵʪʦ ʤʦʛ ʙʳʪʴ ʠ ʰʝʣʢ, ʙʘʨʭʘʪ, ʩʫʢʥʦ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʟʘʭʦʨʦʥʝʥʠʠ ʬʨʘʛʤʝʥʪʦʚ ʪʢʘʥʝʡ ʥʝ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʚʩʝ ʧʦʜʚʝʨʛʣʦʩʴ ʪʣʝʥʠʶ, ʦʧʠʨʘ-

ʷʩʴ ʥʘ ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʗʮʝʥʢʦ 

ʉ.ɸ, ʂʫʧʨʠʷʥʦʚʘ ɽ.ɺ., ʂʦʚʧʘʥʝʥʢʦ ɻ. ʊ) ʚ ʢʦʪʦʨʳʭ 

ʦʪʤʝʯʘʝʪʩʷ ʪʦ, ʯʪʦ ʩʘʨʤʘʪʳ ʤʝʥʷʣʠ ʮʚʝʪ ʦʜʝʞʜʳ ʧʦ 

ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʩʝʟʦʥʘʤ ʛʦʜʘ (ʧʫʨʧʫʨʥʳʡ ï ʚ ʞʘʨ-

ʢʠʡ ʩʝʟʦʥ ʠ ʧʝʩʪʨʳʡ ï ʚ ʙʦʣʝʝ ʧʨʦʭʣʘʜʥʳʡ), ʧʦ-

ʵʪʦʤʫ ʢʦʩʪʶʤ çɿʦʣʦʪʦʡ ʞʝʥʱʠʥʳè ʤʦʛ ʙʳʪʴ ʠʟ 

ʧʫʨʧʫʨʥʦʡ ʪʢʘʥʠ (ʢʘʬʪʘʥ) ʠ ʧʝʩʪʨʦʡ ʪʢʘʥʠ ʚ ʧʦ-

ʣʦʩʢʫ (ʧʣʘʪʴʝ), ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʤʘʛʠʯʝʩʢʠʤ ʚʦʩʧʨʠʷ-

ʪʠʝʤ ʪʘʢʦʛʦ ʦʨʥʘʤʝʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʩʘʨʤʘʪʳ ʚ ʥʝʤ 

ʚʠʜʝʣʠ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʩʦʙʦʡ ʤʘʛʠʯʝʩʢʦʡ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʳ.  
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ʉʘʤ ʨʘʩʧʘʰʥʦʡ ʢʘʬʪʘʥ ʩʚʦʙʦʜʥʦʛʦ ʢʨʦʷ ʩʣʦʞ-

ʥʦʡ ʬʦʨʤʳ ʧʫʨʧʫʨʥʦʛʦ ʮʚʝʪʘ ʙʳʣ ʙʦʛʘʪʦ ʫʢʨʘʰʝʥ 

ʟʦʣʦʪʳʤʠ ʙʣʷʰʢʘʤʠ ʦʚʘʣʴʥʦʡ ʠ ʢʚʘʜʨʘʪʥʦʡ 

ʬʦʨʤʳ, ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʜʝʢʦʨʘʤ ʠʟ ʚʳʰʠʚʢʠ ʮʚʝʪ-

ʥʳʤʠ ʥʠʪʷʤʠ ʠ ʢʘʤʫʰʢʘʤʠ, ʘ ʧʣʘʪʴʝ ʩ ʜʣʠʥʥʳʤ 

ʩʚʦʙʦʜʥʳʤ ʨʫʢʘʚʦʤ ʠʟ ʷʨʢʦʡ ʧʦʣʦʩʘʪʦʡ ʪʢʘʥʠ ʙʳʣʦ 

ʫʢʨʘʰʝʥʦ ʟʦʣʦʪʳʤʠ ʙʣʷʰʢʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʬʦʨʤʳ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʛʨʠʬʦ-ʙʘʨʘʥʦʚ ʠ ʛʨʠʬʦʥʦʚ 

ʚ ʩʚʘʩʪʠʢʦʦʙʨʘʟʥʦʡ ʬʦʨʤʝ. ʕʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʫʯʝ-

ʥʳʝ ʥʘʟʳʚʘʶʪ - ʩʦʣʷʨʥʳʤʠ, ʪ.ʢ. ʦʥʠ ʧʦʜʨʘʟʫʤʝ-

ʚʘʶʪ, ʯʪʦ ʢʦʯʝʚʥʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʩʦʛʣʘʩʥʦ "ɸʚʝ-

ʩʪʝ", ʤʦʣʠʣʠʩʴ ʩʦʣʥʮʫ. ʊʘʢʞʝ ʥʘ ʨʫʢʘʚʘʭ ʧʣʘʪʴʷ 

ʙʳʣʠ ʥʘʰʠʪʳ ʧʦʜʚʝʩʢʠ ʠʟ ʚʦʣʯʴʠʭ ʢʣʳʢʦʚ ʚ ʟʦʣʦ-

ʪʦʡ ʦʧʨʘʚʝ. ɺʩʝ ʫʢʨʘʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʠʤʚʦʣʘʤʠ 

ʧʣʦʜʦʨʦʜʠʷ, ʙʦʛʘʪʩʪʚʘ ʠ ʜʦʩʪʘʪʢʘ, ʘ ʝʱʝ ʜʝʤʦʥ-

ʩʪʨʠʨʫʶʪ ʚʳʩʦʢʦʝ ʠʩʢʫʩʩʪʚʦ ʜʨʝʚʥʠʭ ʶʚʝʣʠʨʦʚ, 

ʫʪʚʝʨʞʜʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ. 

ʉ.ɸ. ʗʮʝʥʢʦ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʢʦʩʪʶʤʝ ʞʝʥ-

ʱʠʥʳ ʠʨʘʥʦʷʟʳʯʥʳʭ ʥʘʨʦʜʦʚ ʜʨʝʚʥʦʩʪʠ ʫʢʨʘʰʘ-

ʣʦʩʴ ʪʨʠ ʫʯʘʩʪʢʘ - ʛʦʣʦʚʥʦʡ ʫʙʦʨ, ʢʨʘʷ ʨʫʢʘʚʦʚ ʧʣʘ-

ʪʴʷ ʠ ʥʦʩʢʠ ʪʫʬʝʣʴ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʦʥ ʧʦʜʯʝʨʢʠʚʘʝʪ, 

ʯʪʦ çʥʠʞʥʷʷ ʯʘʩʪʴ ʨʫʢʘʚʦʚ ʫʢʨʘʰʘʣʘʩʴ ʧʦʧʝʨʝʯ-

ʥʳʤʠ ʨʷʜʘʤʠ ʙʣʷʰʝʢ ʠ ʙʫʩ, ʢʦʞʘʥʳʤʠ ʨʝʤʝʰʢʘʤʠ 

ʩ ʥʘʥʠʟʘʥʥʳʤʠ ʙʫʩʘʤʠè (ʗʮʝʥʢʦ, 2006, ʩ. 83). ʅʘ 

ʨʫʢʘʭ ʙʨʘʩʣʝʪʳ. ʇʦ ʠʟʜʝʣʠʷʤ ʦʙʥʘʨʫʞʝʥʥʳʤ ʚ ʟʘ-

ʭʦʨʦʥʝʥʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʨʘʥʥʠʝ ʢʦʯʝʚ-

ʥʠʢʠ ʧʦʢʣʦʥʷʣʠʩʴ ɻʝʣʠʦʩʫ ï ʙʦʛʫ ʩʦʣʥʮʘ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʠ ʥʦʩʠʣʠ ʥʘ ʩʝʙʝ ʤʥʦʛʦ ʞʝʣʪʦʛʦ ʤʝʪʘʣʣʘ.  

ʂʦʩʪʶʤ ɿʦʣʦʪʦʡ ʞʝʥʱʠʥʳ ʜʦʧʦʣʥʷʣʠ ʫʢʨʘʰʝ-

ʥʠʷ ʠ ʨʠʪʫʘʣʴʥʳʝ ʧʨʝʜʤʝʪʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ-

ʣʦʞʝʥʥʳʝ ʚʦʟʣʝ ʥʝʝ, ʵʪʠ ʧʨʝʜʤʝʪʳ ʷʚʣʷʣʠʩʴ ʥʝʦʪʲ-

ʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʩʪʶʤʘ ʠ ʟʘʚʝʨʰʘʣʠ ʦʙʨʘʟ ʯʝʣʦ-

ʚʝʢʘ, ʢʦʪʦʨʦʤʫ ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʣʠ. ɸʨʭʝʦʣʦʛʠ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʜʘʥʥʦʝ ʟʘʭʦʨʦʥʝʥʠʝ ʧʨʠʥʘʜʣʝʞʘʣʦ 

ʞʝʥʱʠʥʝ, ʟʘʥʠʤʘʚʰʝʡ ʚʳʩʦʢʦʝ ʩʦʮʠʘʣʴʥʦʝ ʧʦʣʦ-

ʞʝʥʠʝ ʚ ʦʙʱʝʩʪʚʝ, ʘ ʥʘʣʠʯʠʝ ʩʦʣʷʨʥʳʭ ʟʥʘʢʦʚ ʥʘ 

ʦʜʝʞʜʝ, ʦʪʣʠʯʠʪʝʣʴʥʦʛʦ ʛʦʣʦʚʥʦʛʦ ʫʙʦʨʘ, ʫʢʨʘʰʝ-

ʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʦʩʦʙʦʤ ʩʪʘʪʫʩʝ ʧʦʛʨʝ-

ʙʝʥʥʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʨʫʧʧʦʡ ʜʠʟʘʡʥʝʨʦʚ ʢʘ-

ʬʝʜʨʳ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʜʠʟʘʡʥʘ ɿʘ-

ʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ ʠʤ. ʄ. ʋʪʝʤʠʩʦʚʘ ʨʘʟʨʘʙʦʪʘʥ ʵʩʢʠʟ ʠʩʪʦʨʠʯʝ-

ʩʢʦʛʦ ʢʦʩʪʶʤʘ çɿʦʣʦʪʦʡ ʞʝʥʱʠʥʳè ʥʘʡʜʝʥʥʦʡ ʚ 

ʢʫʨʛʘʥʝ ʊʘʢʩʘʡ-1 ʚ ʢʦʪʦʨʦʤ ʫʯʪʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘ-

ʢʦʥʳ ʩʦʟʜʘʥʠʷ ʬʦʨʤʳ ʢʦʩʪʶʤʘ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʠʣʫ-

ʵʪʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʠʣʫʵʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʩʪʶʤʦʚ 

ʜʨʝʚʥʠʭ ʥʘʨʦʜʦʚ ɽʚʨʘʟʠʠ ʧʦ ʚʠʜʫ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʘʧʝʮʠʶ, ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʠ 

ʪʘʢʞʝ ʤʦʞʝʪ ʠʤʝʪʴ ʬʦʨʤʫ ʧʦʣʫʧʨʠʣʝʛʘʶʱʝʛʦ ʩʠ-

ʣʫʵʪʘ ʚ ʚʠʜʝ ʜʚʫʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩ ʫʩʝʯʝʥʥʳʤʠ ʚʝʨ-

ʰʠʥʘʤʠ. ʌʦʨʤʘ ʢʦʩʪʶʤʘ ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʩʦʧʨʷʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʦʙʲʝʤʦʚ ʠʣʠ ʯʘʩʪʝʡ ʢʦʩʪʶʤʘ. ɺʩʝ ʵʪʠ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʠʪʳʚʘʶʪʩʷ ʥʘʤʠ ʚ ʭʦʜʝ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʢʦʩʪʶʤʘ çɿʦʣʦʪʦʡ ʞʝʥʱʠʥʳè. ɼʣʷ ʥʘʩ 

ʜʠʟʘʡʥʝʨʦʚ, ʚ ʩʦʟʜʘʥʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝ-

ʩʢʦʛʦ ʢʦʩʪʶʤʘ çɿʦʣʦʪʦʡ ʞʝʥʱʠʥʳè ʠʟ ʢʫʨʛʘʥʘ 

çʊʘʢʩʘʡ-1è ʪʘʢʞʝ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʢʦʩʪʶʤʘ, ʩʦʛʣʘʩʥʦ ʘʨʭʝʦʣʦ-

ʛʠʯʝʩʢʠʤ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ 

ʵʩʪʝʪʠʯʝʩʢʦʡ ʩʪʦʨʦʥʦʡ, ʩʫʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ ʢʦʪʦ-

ʨʦʛʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʤʠʨʦʚʦʟʟʨʝʥʯʝ-

ʩʢʘʷ, ʤʝʥʪʘʣʴʥʘʷ, ʩʦʮʠʘʣʴʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ.  

ʀʪʘʢ, ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʢʦʩʪʶʤʝ ʦʪʨʘʞʘʶʪʩʷ ʵʩ-

ʪʝʪʠʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ ʥʘʨʦʜʘ ʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦ-ʧʨʠʢʣʘʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʩʪʝʨʦʚ, 

ʥʦʩʷʱʠʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʚʳʨʘʞʝʥʠʷ ʮʝ-

ʣʦʩʪʥʦʡ ʤʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ ʚ ʢʦʥ-

ʢʨʝʪʥʦʤ ʧʨʝʜʤʝʪʝ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʶ ʜʘʥʥʦʛʦ ʚʦ-

ʧʨʦʩʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʳ ʚʟʛʣʷʜʳ ʫʯʝ-

ʥʳʭ ʠʩʪʦʨʠʢʦʚ, ʘʨʭʝʦʣʦʛʦʚ, ʨʝʩʪʘʚʨʘʪʦʨʦʚ ʠ 

ʠʩʢʫʩʩʪʚʦʚʝʜʦʚ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʟʘʡʥʝʨʦʚ 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟʫʯʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʦʜʝʞʜʳ ʥʘ ʧʨʠʤʝʨʝ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ.  
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Abstract 

This article has revealed that the effectiveness of chronic catarrhal gingivitis (HCH) in children is an imme-

diate preventive measure to improve periodontal health and to eliminate the progression of inflammatory and 

destructive processes in periodontal disease in adulthood. 

A qualitative and quantitative analysis of the gingival sulcus was carried out, and the dominant microflora 

was revealed in mild cerebral hypertension in schoolchildren, as well as in moderate to severe course. The appear-

ance of Staphylococcus aureus and a decrease in this background of epidermal staphylococci was revealed. A 

complete picture is given characterizing the state of gingival tissue microbiocenosis in healthy children and in the 

presence of HCG.  

Keyboards: Parodontal disease, Chronic catarrhal gingivitis, oral hygiene, microbiocenosis, pathogenetic 

nature, PMA, Green-Vermillion, Muhlerman-Cowell ICD. 

 

Quantitative and qualitative changes in the au-

toflora of the oral cavity in children with chronic hepa-

titis C have been characterized, leading to the duration 

of the course of chronic disease and frequent relapses 

of the process. 

Chronic catarrhal gingivitis is one of the most 

common periodontal diseases in childhood. The results 

of many researchers testify to the extremely unfavora-

ble effect of the chronic infectious inflammatory pro-

cess in the periodontal soft tissues and the growing ac-

cumulation of risk factors that cause the transition of 

catarrhal gingivitis into a more severe and difficult re-

versible disease - generalized periodontitis [1,5,8,10]. 

Effective treatment of gingivitis in childhood is an 

urgent preventive measure for the healing of periodon-

tal soft tissues and the elimination of the progression of 

the inflammatory and destructive process in periodon-

tium in adulthood. However, to date, there is no optimal 

regimen for the treatment, prevention and rehabilitation 

of patients with chronic catarrhal generalized gingivi-

tis, depending from the features of its clinical manifes-

tation, which is due to its multifaceted etiological and 

pathogenetic mechanisms of their development. Given 

all this, when developing treatment and prophylactic 

and rehabilitation measures, one should strive to take 

into account, as far as possible, the most significant fac-

tors that cause the emergence of chronic forms of dis-

eases and obtain a qualitative idea of the etiological and 

pathogenetic nature of the disease and, on the basis of 

this, make progress in solving this problem [2,5,7 ,9].  

A very relevant practical aspect is the establish-

ment of the dominant bacterial pathogens of the inflam-

matory process in the gingival tissues of patients with 

chronic catarrhal gingivitis (HCH) [4,5,6,9,10]. In ad-

dition to the leading etiological causative agent of var-

ious variants of the clinical manifestations of the dis-

ease, a significant role also belongs to the state of the 

oral microbiocenosis of local immunity, which primar-

ily ensures the biocidal nature of the oral mucosa 

[3,5,9,10]. 

The lack of informativeness of generally accepted 

clinical indicators of the severity of inflammation in the 

gingival tissues prompted us to search for simple and 

affordable research methods in the diagnosis and treat-

ment of HCG in children. 

The aim of the study was to study the characteris-

tics of the gum tissue microbiocenosis in healthy chil-

dren and with the pathology of HCH. 

Material and methods 

For the study, 125 children of primary and second-

ary school age from 7 to 14 years old with various 

forms of gingivitis were selected. The studied children 

were divided into 2 groups: group 1 - children with a 

mild form of HCG (60); Group 2 - medium and severe 

HKG (65) and 3 control group of healthy children (20). 

Gingivitis gingivitis, have symptoms depending 

on the type of disease and its form. The main symptoms 

common to all forms are: swelling, hypertrophy, bleed-

ing and ulceration de sen. Basically, children of the 

studied age experienced chronic catarrhal gingivitis 

(HCH) and are accompanied by the presence of the fol-

lowing symptoms: unpleasant, itchy and irritating sen-

sations in the gums, bleeding and pain during eating 

solid food, especially during brushing, distortion of 

taste, specific unpleasant mouth odor. 

The control group consisted of 20 children of the 

same age who did not have HCG and other inflamma-

tory processes in the oral cavity. 

All schoolchildren underwent generally accepted 

clinical studies, including the collection of complaints, 

medical history, visual and instrumental assessment of 

the condition of periodontal soft tissues. Using clinical 

and functional tests, the state of the gum tissue was de-

termined. The presence of inflammatory reactions was 

determined using the PMA test, Muhlerman-Cowell 

ICD gum bleeding index, and GI oral hygiene index - 

according to Green-Vermilion. 

To determine the qualitative composition of mi-

croflora, the material from the periodontal groove was 
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examined after rinsing the oral cavity with distilled wa-

ter. 

Research results 

Quantitative and qualitative analysis of the micro-

flora of the gingival sulcus revealed their norm in 

healthy children of the control group (table). It is noted 

that the total number of anaerobes and the optional 

group of microbes in healthy schoolchildren are basi-

cally at the same level. It should be noted the dominant 

position in the optional group of microbes belongs to 

staphylococci and streptococci. The stamps of epider-

mal staphylococcus and streptococcus salivarius con-

stitute the largest group among the gram-positive coc-

cal group. 

The amount of grams of negative flora is insignif-

icant and is represented mainly by Escherichs, Proteus 

and Klebsiella.  

A study of the incidence of microorganisms in the 

control group of healthy schoolchildren showed strep-

tococci prevailing in incidence, so Str.salivarius is al-

most 100% of cases, and Str.mutans is 65% in second 

place. Gram-negative microbes were detected much 

lower: Escherichia in 15%, Proteus 10%, Klebsiella in 

3%, yeast-like fungi were detected in more than 17% of 

cases. 

The development of HCG disease in the oral cav-

ity of schoolchildren, the microflora ratio changes sig-

nificantly. With a mild form of HCG, there are suffi-

ciently significant shifts in the optional group of micro-

organisms, a tendency to a decrease in the number of 

anaerobic group of microflora. an increase in the coccal 

flora of Str.mutans was detected against a background 

of a decrease in the number of Str.salivarius. Some spe-

cies of negative flora tend to increase. This is especially 

noticeable in microbes related to the protein. an in-

crease in this microflora predicts the possible develop-

ment of putrefactive processes. 

Table 1 

Microbiocenosis of the gingival sulcus in schoolchildren of patients with HCH  

and the control group (M Ñ m) CFU / ml 

Germs group 
Healthy 

children 

Patients with 

mild HCG 

Patients with moderate 

to severe HCG 

Survival rate 

light 

form 

moderate 

form 

Total Anaerobes 5,17Ñ0,19 3,90Ñ0,14* 2,68Ñ0,12*   

Lactotacillus Spp. 4,54Ñ0,21 2,97Ñ0,16* 1,73Ñ0,11* 40% 30% 

Peptostreptococcus 4,12Ñ0,17 3,1Ñ0,7* 2,90Ñ0,13*   

ʆʙɦʝʝ ʢʦʣ-ʚʦ ʘʵʨʦ-

ʙʦʚ 
5,31Ñ0,27 6,35Ñ0,19* 7,53Ñ0,23*   

Str.salivarius 4,21Ñ0,18 2,30Ñ0,11* 2,00Ñ0,11*   

Str.mutans 2,12Ñ0,02 3,17Ñ0,13 3,00Ñ0,12*   

Str.sangvius 1,76Ñ0,15 1,21Ñ0,02 1,20Ñ0,03* 80% 70% 

Staphylococcus aureus 0 0 0   

Staphylococcus epiter-

midis 
3,97Ñ0,17 3,15Ñ0,11 3,00Ñ0,9*   

Proteus 1,27Ñ0,03 4,17Ñ0,12* 5,30Ñ0,19* 60% 45% 

Klebsiella 0,91Ñ0,02 2,00Ñ0,11* 2,30Ñ0,12* 40%  

Candida albicans 2,11Ñ0,05 4,13Ñ0,14* 4,50Ñ0,12* 80% 90% 

Note: * - P <0.05 significant differences in relation to the values of ñHealthy childrenò. 

 

Significant changes in the quantitative and quali-

tative types of microflora of the oral cavity were re-

vealed with moderate and severe chronic hepatitis CG. 

A decrease in the number of lactobacilli by almost 2 

times was established (Table 1), indicating a sharp de-

ficiency of anaerobic flora. It should also be noted the 

identification of a significant increase in the seeding 

rate of gram-positive and gram-negative flora. It should 

be noted an increase in the number of Str.mutans and 

Str. mitis and a decrease against this background of 

gram-positive cocci Str.salivarius. Studying the culture 

of staphylococci revealed a decrease in the number of 

epidermal staphylococci and the appearance of Staphy-

lococcus aureus, equal to 3.97 Ñ 0.15 CFU / ml, when 

normally it should not be sown. 

A study of gram-negative flora in children with 

chronic hepatitis C revealed the growth of Escherichia, 

Proteus and Klibsiel strains. It should be noted a signif-

icant increase in the microflora of Proteus in this group, 

with a norm of 1.30 Ñ 0.04 CFU / ml to 4.95 Ñ 0.21 

CFU / ml, therefore, an increase occurs by more than 3-

4 orders of magnitude. Against this background, there 

is an increase in the number of Candida fungi, which, 

with a large accumulation, can provoke the develop-

ment of candidal stomatitis. 

The nature of the frequency of occurrence of mi-

croorganisms in moderate to severe cases was as fol-

lows: dominant position staphylococcus aureus and 

fungi of the genus Candida and Proteus, respectively: 

50%, 60% and 45%. In the healthy oral cavity of chil-

dren of the main flora, streptococci should be present, 

but with HKG the picture of the dynamics of the fre-

quency of occurrence of microorganisms changes, 

streptococci lose their dominant ability. This is espe-

cially evident in the decrease in the number of Str.sali-

varius. At a rate of 100%, this type of cocci decreases 

to 30-35%. 

Thus, the revealed qualitative and quantitative 

changes in the autofroflora of the oral cavity in children 

with chronic hepatitis C can lead to the duration of the 

course of the disease, frequent relapses and a chronic 

process. 
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Abstract 

The purpose of the study is to assess the relationship between polymorphism of farnesyl diphosphate synthe-

tase gene (FDPS c.IVS1 T-99G) and the content of biochemical markers of bone metabolism (total and ionized 

serum calcium, osteocalcin) in the risk of osteoporosis development in patients with chronic pancreatitis (CP) and 

hypertensive disease (HD). The study involved 110 patients with CP, in 70 of whom it developed secondary to 

HD and isolated CP in 40. The study showed that CP creates conditions for the formation of a negative calcium 

balance and its manifestations increase in combination with HD. The combined course of CP and HD in most 

cases is accompanied by changes in the content of osteocalcin, the level of which correlates with a violation of the 

mineral density of bone tissue. An increase in the number of individuals with C-allele of FDPS gene in both groups 

was noted, however, this polymorphism of the gene was not confirmed by the clinical course. 

Keywords: chronic pancreatitis, hypertensive disease, FDPS receptor gene, markers of bone metabolism, 

osteoporosis. 

 

Introduction. The development and functioning 

of the body as a whole and its individual systems occurs 

with the participation of macro- and microelements, 

and their quantitative composition is determined by the 

deficiency and their function in the body. That is, regu-

lation of a specific biological system of nutritive home-

ostasis, which includes an extensive complex of macro- 

and microelements, is determined by the intake, metab-

olism, specific accumulation, excretion and influence 

of mineral substances in general on all living things 

[10,17]. 

The macronutrient composition is represented by 

11 chemicals, among which calcium occupies a special 

place (1-1.5 kg of the total body weight). It participates 

in the functioning of the cardiovascular and nervous 

systems, in the processes of blood coagulation, in the 

production of hormones, enzymes and proteins, in the 

contraction and relaxation of muscles and, especially, 

in ensuring the strength of the bones [2,13]. Calcium 

increases the protective functions of the body, promotes 

the excretion of heavy metals, has an antioxidant and 

antihistamine effect. Together with phosphorus, it par-

ticipates in the construction of bone tissue (98%), and 

with magnesium it ensures the normal functioning of 

the cardiovascular system, controls the heart rate, pro-

motes iron metabolism, and transmission of nerve im-

pulses [22]. 

The main regulators that maintain a constant level 

of calcium and phosphorus in the blood are calcitonin 

ï a hormone of C-cells of the thyroid gland with hy-

pocalcemic effect and parathyroid hormone (PTH) ï a 
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hormone of the parathyroid glands that has a hyper-

calcemic effect [11,20]. About 150 diseases of the in-

ternal organs are associated with a deficiency of cal-

cium in the body. Among them, the most common are 

osteoporosis (OP), diabetes mellitus, coronary heart 

disease and arterial hypertension. A special place 

among such disorders is also given to diseases of the 

digestive tract, since the intake of this macrocell is car-

ried out only through the gastrointestinal tract. 

In this case, the combined course of diseases of the 

digestive tract (for example, chronic pancreatitis (CP), 

as one of the socially significant and fairly common dis-

eases) and the cardiovascular system (hypertensive dis-

ease, HD) can lead to calcium deficiency and, therefore, 

the development of complications. 

The comorbidity of CP and HD is due to their sig-

nificant prevalence and general risk factors, including 

chronic stress, smoking, increased body mass index, al-

cohol abuse and several others. Thus, it gives rise to 

conditions that act both through etiological and patho-

genic structures (functional interaction of cytokines, li-

pid peroxidation system - antioxidant protection, lipid 

spectrum of the cell membrane, etc.). Disruption of cal-

cium metabolism can be considered as one of the links 

in the combination of CP and HD, which allowed a 

number of researchers to attribute these disorders to 

calcium-dependent diseases [4,15,27]. 

The functioning of the pancreas occurs in the pres-

ence of calcium ions. Pancreatic juice contains up to 60 

mg / l of calcium and its concentration depends mainly 

on the content in the extracellular fluid and the func-

tional state of the pancreas [6]. An increase in the se-

cretion of enzymes is always accompanied by an in-

crease in the content of calcium ions in the juice. It is 

believed that the release of intracellular calcium pro-

motes the secretion of enzymes, and extracellular cal-

cium stimulates the maintenance of secretion [9]. Pan-

creatic lipase is essentially the only enzyme that breaks 

down dietary triglycerides. Lipase acts on the surface 

of fat droplets, so emulsification of fat with bile acids 

and their salts is of great importance for its digestion. 

This enzyme is specific in its activity: it hydrolyzes 

only triglycerides in an emulsified state. Unlike prote-

olytic enzymes, lipase does not damage acinocyte and 

other gland cells; its activity is increased by calcium, 

sodium, chlorine and bile salts [12]. 

In calcium deficiency, insulin secretion from pan-

creatic ɓ-cells is inhibited, and insulin-dependent form 

of diabetes is exacerbated [1]. A change in the acidity 

of pancreatic juice is considered to be one of the rea-

sons for the development of CP. So, consumption of 

cow's milk, which contains a large amount of calcium 

phosphate and an alkaline environment, contributes to 

the formation of stones in the ducts of the gland [16]. 

In addition, the development of CP leads to impaired 

absorption of a number of substances in the intestine, 

among which calcium is also given a certain value. 

Also, maldigestion syndrome is accompanied by a dis-

ruption of vitamin D absorption, which significantly 

slows down the process of calcium intake and the quan-

tity of calcium becomes limited [18, 19] 

One of the important effects of calcium-dependent 

receptors is the regulation of vascular tone and blood 

pressure (BP), which is carried out through the modu-

lation of calcium homeostasis. Stimulation of these re-

ceptors was shown to cause the production of nitric ox-

ide, which is a powerful vasodilator. Calcium-depend-

ent receptors play an important role in extracellular 

calcium homeostasis, regulating the rate of secretion of 

parathyroid hormone (PTH) and the rate of calcium re-

absorption by the kidneys. It was also found that cal-

cium-dependent receptors of the vascular endothelium 

activate potassium channels, resulting in potassium-in-

duced hyperpolarization of the SMC vessels. All this 

shows that calcium-dependent receptors can play a 

physiological role in modulating blood pressure [28]. 

Genetic defect at the level of angiotensin-convert-

ing enzyme gene is assumed to be the basis of calcium 

metabolism disorders in patients with hypertension 

[20]. Developing changes in the cell membrane are ac-

companied by the loss of potassium and accumulation 

of sodium and calcium inside the cell. Excess calcium 

leads to an increase in vascular tone and sensitivity of 

vessels to catecholamines. Hyper-reactivity of the vas-

cular wall is accompanied by a change in the rheologi-

cal properties of the blood, causing the development of 

hyperlipidemia. This mechanism provides a prolonged 

increase in blood pressure [7]. 

A number of studies have shown the importance 

of the expression of calcium-dependent receptors and 

their signaling mechanisms in understanding the phys-

iology and pathophysiology of the cardiovascular sys-

tem. Thus, increased expression in the heart of a protein 

containing calcium-dependent receptors was noted dur-

ing myocardial ischemia and reperfusion [29]. In that 

manner, calcium-dependent receptors isolated from 

various types of vessels can participate in the regulation 

of blood pressure [3]. Such a dependence of pathogenic 

links on the calcium content in the body can lead to its 

competitive intake in chronic pancreatitis and hyperten-

sive disease, thereby potentiating the exit from depot 

bone tissue. In other words, it can be assumed that the 

combined course of chronic pancreatitis and hyperten-

sive disease will ñprovokeò the development of osteo-

porotic conditions. Osteoporosis is characterized by a 

decrease in bone mass and a violation of its quality, 

which in turn leads to brittle bones and an increased risk 

of fractures, both with minor injuries and often without 

them [5]. 

General and local disorders in the system of regu-

lation of bone formation and resorption, which affect 

the severity of osteoporotic conditions, directly or indi-

rectly depend on the structural usefulness of genes as-

sociated with mineral metabolism. One such gene is 

farnesyl diphosphate synthase receptor (FDPS) gene. 

Diphosphates are potential inhibitors of the activity of 

osteoclasts, cells that destroy bone tissue during its re-

modeling. Osteoclasts reduce the rate of bone metabo-

lism, help reduce bone mass and its mineralization. Ni-

trogen-containing diphosphates inhibit enzyme farne-

syl diphosphate synthetase, which plays a significant 

role in cholesterol synthesis. The described mechanism 

leads to a slowdown in sterol synthesis in osteoclasts 

and provokes their apoptosis [24]. 

Previous studies have shown that the activity of 

FDPS can affect the decrease in bone mass in women 
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through a change in the activity of osteoclasts. Genetic 

differences in FDPS gene, affecting its activity, can 

contribute to a decrease in bone density in women after 

40 years of age [14]. These results were confirmed by 

Levy M.E. et al. (2007), who investigated the role of 

polymorphism (A> C) of FDPS gene in reducing peak 

bone tissue (PBT) in 283 women of the same age and 

body mass index in the postmenopausal period [23]. 

The minor C allele was found to be associated with a 

decrease in FDPS expression. Subsequently, it was 

found that FDPS enzyme plays a major role in the ac-

cumulation of bone tissue occurring in the puberty. At 

the same time, the presence of SS genotype leads to a 

higher activity of osteoclasts during bone mass growth 

and to a decrease in peak PBT values [14]. However, it 

cannot be ruled out that the main effect of FDPS on 

bone density is manifested precisely in the postmeno-

pausal period [24]. 

Marini F et al. analyzed the relationship of A> C 

polymorphism of FDPS gene with osteoporosis in 234 

menopausal women in response to treatment with 

amino-bisphosphonates for two years [25]. The results 

showed that gene polymorphism is not directly related 

to bone density. However, some markers of bone me-

tabolism in the presence of SS genotype reach signifi-

cantly lower values in response to therapy with amino-

bisphosphonates compared with those with AS or AA 

genotypes [21, 26]. 

At the same time, the literature practically gives 

no data on the frequency of polymorphism of FDPS 

gene in patients with chronic pancreatitis and hyperten-

sive disease, as well as its relationship with the devel-

opment of osteoporotic conditions. 

The purpose of the study: to determine the state 

of biochemical parameters of bone metabolism (serum 

calcium fractions, osteocalcin) and to establish the de-

pendence of these indicators on polymorphism of far-

nesyl diphosphate synthetase receptor gene in patients 

with a combined course of chronic pancreatitis and hy-

pertensive disease. 

Materials and methods of the study. The study 

involved 110 patients with CP, 70 of whom were in-

cluded in the main group with a combined course of CP 

and HD and 40 patients comprised a comparison group 

with isolated CP. The mean age in the groups was 33.2 

Ñ 2.1 and 32.9 Ñ 3.1 years, respectively. The duration 

of follow-up on CP ranged from 2 to 15 years with an 

interquartile range (IR) of 4-7 years with a medial ten-

dency of 5 years. Hypertensive disease was recorded in 

terms of 3 to 17 years with a similar IR range (4-8 

years) and a medial tendency of 5 years. In 27 cases, 

HD preceded the formation of CP; in 19 patients CP 

was the first to develop. The remaining 24 patients were 

not able to determine the previous disease. 

Control findings of biochemical and genetic stud-

ies were obtained in examination of 78 practically 

healthy individuals, representative of the groups by age 

and gender. 

Written consent was obtained from each patient 

participating in the study, in accordance with the rec-

ommendations of the ethical committees for biomedical 

research, 2000 Helsinki Declaration, and European 

Community directives 86/609 on the participation of 

people in biomedical research. 

HD was diagnosed using the recommendations of 

the European Society for Arterial Hypertension (ESH) 

(2009) and the recommendations of the working group 

on arterial hypertension of the European Association of 

Cardiologists for the Prevention and Treatment of Hy-

pertension (2012), taking into account the classification 

of the degree and stage of hypertension, the risk of hy-

pertension (risk stratification for assessment of hyper-

tension prognosis). So, in patients of the main group, 

systolic blood pressure ranged from 159-170 mm Hg 

and the average for the group was 164 Ñ 6.3 mm Hg; 

diastolic blood pressure was 98.4 Ñ 3.1 mm Hg, which 

corresponded to stage II HD, 2nd degree.  

The diagnosis of CP was verified by a comprehen-

sive assessment of patientôs history, past medical his-

tory, clinical, laboratory and instrumental findings. Ex-

cretory function of the pancreas was determined by a 

fecal test with elastase-1 (enzyme-linked immuno-

sorbent assay, standard method by Freinstein K. and 

Janoff A.). 

Patients with impaired endocrine gland function 

were not included in the study. 

The direction of changes in bone metabolism was 

assessed by analyzing the state of calcium metabolism 

determining the specified ion in blood serum ð the bi-

ochemical method (reagent kit PLIVA-Lachema, 

Czech Republic). Ionized calcium of blood serum was 

calculated according to the formula of D. I. Mitsura [8]. 

At the same time, the indicator of relative ionized cal-

cium content (RICC) was calculated, which character-

izes the ratio of total and ionized calcium in biological 

media: RICC = Ca (i) x100% / Ca, where Ca (i) is cal-

cium ionized; Ca - total calcium. 

The content of osteocalcin in blood serum was de-

termined by enzyme immunoassay using commercial 

IDS test systems manufactured by ELISA (USA) using 

an enzyme-linked immunosorbent analyzer Labline-90 

(Austria). 

Polymorphism of farnesyl diphosphate synthetase 

gene polymorphism (FDPS c. IVS1 T-99G) was deter-

mined using polymerase chain reaction (PCR) using 

Litech commercial kits (Russia) on a Rotor - Gene 6000 

amplifier (Australia) in real time. 

The data obtained were processed in the statistical 

environment STATISTICA 6.0. Conjugation tables 

were analyzed using the Pearson criterion ɢ-square 

(PCS), for the continuous scale indicators distributed 

according to the normal law, we used the two-sided t-

test for unrelated samples (TT) and the non-parametric 

Mann-Whitney test (MWT) for distributions other than 

normal. To characterize the results, qualitative indica-

tors were presented in the form of histograms, and con-

tinuous indicators were presented in the form of box 

plots. 

Results of the study and their and discussion. 

Ultrasound examination performed in all cases made it 

possible to establish echo-signs of CP. So, fibrotic 

changes in the parenchyma corresponded to an increase 

in the echogenicity of the organ, pronounced uneven-

ness of the echostructure, serration of the contour, and 

a decrease in the size of the gland (34 individuals). In 
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the predominance of the components of inflammation 

there was an increase in the echogenicity of organ tis-

sue, blurring of the contour of the gland, an increase in 

the size of the pancreas or its part and expansion of the 

Wirsung duct (41 patients). In 35 cases, a combination 

of the above characteristics was established. Some pa-

tients (34.5%) underwent computed tomography at the 

previous stages of observation, which also confirmed 

the presence of CP. 

All pancreatic patients had impaired pancreatic 

excretory function, taking into account the level of fe-

cal pancreatic elastase-1. So, in the main group 27 pa-

tients (38.6%) had a mild and 43 (61.4%) a medium de-

gree of excretory insufficiency. In the comparison 

group, this distribution corresponded to 15 (37.5%) and 

25 (62.5%) individuals. 

Determination of the content of free and protein-

bound calcium in the blood serum of both groups of pa-

tients showed violations corresponding to hypocalce-

mia (Table 1). 

Table 1. 

Calcium metabolism in patients with chronic pancreatitis and hypertensive disease  

(mean sample, standard deviation, TT) 

Indicators Main group 

(ʦ) (n=70) 

Comparison 

group (ʩ) (n=40) 

Control 

group (n=20) 

ʨʦ,ʩ ʨʦ,ʢ, 

ʨʩ,ʢ 

Total serum cal-

cium, mmol/l 
2.33Ñ0.01 2.51Ñ0.01 2.62Ñ0.03 <0.01 

<0.01 

<0.01 

Ionized blood 

calcium, mmol/l 
1.16Ñ0.01 1.18Ñ0.01 1.23Ñ0.01 <0.01 

<0.01 

<0.01 

Calcium coeffi-

cient (CC), % 
49.8Ñ0.2 47.0Ñ0.3 46.9Ñ0.2 <0.01 

<0.01 

0.184 

 

Thus, the study showed that in chronic pancreati-

tis, quantitative changes were observed in the content 

of both forms of calcium (free and protein-bound), but 

their ratio between the cell and the extracellular space 

remained practically unchanged, as indicated by the CC 

index. These changes in CP can be explained by the 

formation of maldigestion syndrome and, as a result, 

malabsorption of calcium and vitamin D in the small 

intestine. The addition of hypertensive disease, along 

with aggravated quantitative disorders, is accompanied 

by a redistribution of calcium fractions between biolog-

ical fluids, leading to an increase in the calcium coeffi-

cient. That is, comorbidity of CP and HD is an unfavor-

able combination in the development of calcium-de-

pendent complications, namely osteoporotic 

conditions. 

Changes in indicators of calcium metabolism were 

not dependent on age, gender and duration of the dis-

ease. 

To study the relationship between the levels of bi-

ochemical markers and the presence of fractures in pa-

tients of both groups, the indicators of osteocalcin (OC) 

were transformed into ordinal scales by comparison 

with reference values. The limits of reference values 

were considered the measurement intervals in patients 

of the control (C) group (78 people). So, the interval 

from 14.7 to 26.0 ng / ml was considered the normal 

range for osteocalcin. Later on, the ratio of the marker 

indicator with reference values on the scale of ñNò - 

normal, ñBNò - below normal, ñANò - above normal 

was determined for the marker of each of the patients, 

and the percentage composition of this gradation in 

each group was identified. 

Thus, in the group of patients with CP, the oste-

ocalcin index was higher than the norm in 57.5% of pa-

tients (23); in 37.5% of cases (15) the OC indicator was 

within normal limits and in 5% (2) it was lower than in 

the control group (Fig. 1). 

 

 
Fig. 1 Histogram of the distribution of osteocalcin in relation to the normal range in the CP group 
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Moreover, in the subgroup of patients with OC 

ñANò, a history of fractures was observed in one patient 

(4%); in the subgroup ñNò in one patient (7%) and in 

the subgroup ñBNò also in one patient (50%). The dis-

tribution was statistically significant (Pearson Chi-

square, ɢ2 = 5.55, df = 2, p = 0.052). 

In the main group the content of osteocalcin in the 

blood serum corresponded to the following values: 

above the norm in 55.7% of patients (39), in 38.6% of 

cases (27) the indicator was within normal limits and in 

5.7% (4) it was lower than the norm (Fig. 2). 

 

 
Fig. 2 Histogram of the distribution of osteocalcin in relation to the normal range in patients with CP and HD 

 

In the subgroup ñANò, 20 (51%) patients with a 

combined course of CP and HD indicated fractures of 

different localization. In the subgroup with normal val-

ues of osteocalcin, 14 patients (52%) had fractures in 

past history and one (25%) with a value of ñBNò. 

Genetic testing of patients in the control group re-

vealed the following distribution of genotypes of the 

polymorphic FDPS gene: carriers of the CC genotype 

were represented by 2 individuals (2.6%); there were 

24 carriers of the AS genotype (30.8%), and the AA 

genotype was found in 52 individuals (66.6%). 

In the comparison group (patients with CP), the SS 

genotype was found in 22.5% of cases (9 individuals); 

AS in 37.5% (15) and AA in 40.0% (16). 

The combined course of CP and HD was associ-

ated with the following FDPS gene polymorphism: 

30.0% (21 patients), 22.9% (16) and 47.1% (33), re-

spectively. The categorized histogram of the distribu-

tion of genotypes of polymorphic FDPS gene had the 

following graphic image (Fig. 3). 

 

 
Fig. 3 Categorized histogram of the distribution of genotypes of polymorphic FDPS gene within study groups 

 

This distribution was statistically significant 

(Pearson Chi-square, ɢ2 = 23.58, df = 2, p <0.00010). 

Thus, when compared with the control in patients 

of both groups, there was an ñintensificationò of a sta-

tistically significant increase in the prevalence of CC 

genotype: 2.6 Ñ 1.8% in the control; 22.5 Ñ 6.6% and 

30.0 Ñ 5.5% with CP and its combination with HD, re-

spectively, secondary to a decrease in the prevalence of 

AA genotype (66.7 Ñ 5.3%, 40.0 Ñ 7.7%, 47.1 Ñ 6.0%, 

respectively). 

In the analyzed sample, the dependence of the 

level of osteocalcin on the genotypes of polymorphic 

FDPS gene did not have a statistically significant char-

acter (MWT), which is probably due to insufficient 

sample size. However, as can be seen from the box 

plots of Figure 4, in the combined sample of patients 

with CP and CP + HD groups, there was a clear ten-

dency to exceed the level of osteocalcin in patients with 

AA genotype (sample mean 36 ng / ml) in relation to 

patients with CC genotype (sample mean 28.5 ng / ml). 
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Fig. 4 Box plots of confidence intervals for the mean values of osteocalcin in patients of the  

combined sample - CP and CP + HD groups 

 

Conclusions. Chronic recurrent nature of pancre-

atitis contributes to the conditions for the formation of 

a negative calcium balance and its manifestations in-

crease with the onset of hypertensive disease. 

The combined course of chronic pancreatitis and 

hypertensive disease in most cases is accompanied by 

changes in the content of osteocalcin, the level of which 

correlates with an impairment of the mineral density of 

bone tissue. 

Patients with chronic pancreatitis and its combina-

tion with hypertensive disease were found to have an 

increase in prevalence of C-allele of FDPS gene; how-

ever, his polymorphism of the gene was not confirmed 

by the clinical course. 

Changes in the indicators of calcium metabolism 

and osteocalcin content in patients with chronic pancre-

atitis and in combination with hypertensive disease can 

indicate an impairment of the mineral density of bone 

tissue with the development of osteoporotic conditions. 

Metabolic changes in bone tissue in patients with 

chronic pancreatitis and hypertensive disease can be 

considered as an unfavorable background for the 

chronic course and progression of both disorders, as 

well as the formation of complications. 
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Abstract 

The article considered the problem of compliance of dental patients in school age, as well as its relationship 

with the state of dental health. A study conducted by the authors demonstrated the high efficiency of health edu-

cation as a way to normalize the hygienic state of the oral cavity in schoolchildren. 

Keywords: compliance, school age, oral hygiene, health education. 

 

Compliance, adherence to treatment - the degree 

of correspondence between the patientôs behavior and 

the recommendations received from the doctor [3]. 

With the development of medicine in general and den-

tistry in particular, the formation and maintenance of 

patient habits that contribute to the prevention of dis-

eases, which focuses on personal (home) oral hygiene 

and control of plaque, is of particular importance. 

Microbiology made a great contribution to the 

study of dental plaque, changing our views on personal 

oral hygiene, the main purpose of which was to prevent 

the development of the most common dental disease in 

children and adolescents - caries. When treating a child, 

the dentist must not only carry out the necessary ma-

nipulations in the oral cavity, but also teach him how to 

brush his teeth, tell about hygiene items and hygiene, 

clearly demonstrating the basic techniques. Controlled 

brushing is important, allowing you to evaluate how 

well the patient has learned the doctorôs recommenda-

tions, as well as staining of plaque (to identify areas that 

are not cleaned well enough). 

In other words, perhaps the main stage in the ac-

tivities of a pediatric dentist is health education [1]. 

Moreover, in each age group, the doctor must use vari-

ous psychological and pedagogical techniques, inter-

acting not only with the young patient, but also with his 

parents. A lot depends on the patient: how much he is 

trained, how conscientious he is in fulfilling the recom-

mendations of his doctor [2]. 

Younger and middle school age (from 6 to 12). 

The child's sense of responsibility is increasing. By the 

middle of this period, most children are able to inde-

pendently perform basic hygiene procedures. Parents 

can only help the child clean hard-to-reach places or in-

tervene when the child does not want to perform hy-

giene measures. During this period, the use of funds for 
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the detection of plaque is especially useful. The prob-

lem of excessive ingestion of fluoride-containing 

agents at the indicated age loses its relevance, because 

children already know how to spit [2, 5]. 

High school students (adolescence). Teenagers 

can effectively perform hygiene procedures, but the 

main problem at this age is the reluctance to carry them 

out. Therefore, it is especially important that dentists 

and parents help and guide the adolescent in this diffi-

cult period. Clarification of the general mechanisms of 

plaque formation and the development of dental dis-

eases, as well as their influence on the appearance, will 

increase the motivation of adolescents to perform hy-

giene measures [1, 4]. 

The purpose of the study: to study the hygienic 

state of the oral cavity in schoolchildren in the process 

of teaching hygiene; evaluate the effectiveness of 

health education activities. 

Materials and methods: The assessment of the hy-

gienic state of the oral cavity in schoolchildren was car-

ried out during the examination of 75 children, which 

were divided into 3 age groups (each of 25 people): I - 

from 6 to 9 years; II - from 9 to 12 years and III - from 

12 to 15 years. 

To study the hygienic condition of the oral cavity, 

the Fedorov-Volodkina index (1971) was used, having 

the following interpretation (in terms of hygiene): 1.1 - 

1.5 - good; 1.6 - 2.0 - satisfactory; 2.1 - 2.5 - unsatis-

factory; 2.6 - 3.4 - bad and 3.5 - 5.0 - very bad. 

To assess the hygienic state of the oral cavity of 

children of different ages, as well as the effectiveness 

of teaching teeth brushing, hygiene indices (HI) were 

observed in dynamics, namely: at the time of the first 

visit - HI1 (before teaching oral hygiene, conducting 

controlled cleaning, clarification and consultation on 

hygiene items and means) and at the time of the last 

observation - HI2 (table. 1, fig.1). 

Table 1 

Changing Hygiene Index Values 

AGE HI1 HI 2 

from 6 to 9 2,45 1,92 

from 9 to 12 2,23 1,82 

from 12 to 15 2,12 1,83 

 

 
Fig.1. The dynamics of the hygiene index in children of different age groups 

 

Results and discussion. The state of oral hygiene 

in children of the first group (from 6 to 9 years) at the 

time of the initial examination: HI1 = 2.45 (unsatisfac-

tory), at the last visit - HI2 = 1.92 (satisfactory); in the 

second group (from 9 to 12 years): HI 1 = 2.23 (unsat-

isfactory), HI 2 = 1.82 (satisfactory); and finally, in the 

third group: HI 1 = 2.12 (unsatisfactory), HI 2 = 1.83 

(satisfactory). 

The above study shows that at the time of the ini-

tial visit in all age groups there was an unsatisfactory 

state of oral hygiene, especially in the first age group, 

where HI 1 was 2.45, which may be associated with a 

deterioration in self-cleaning of the teeth during the 

shift bite. In the II and III age groups, the HI 1 values 

are slightly lower, since there is an improvement in the 

manual skills of children. In the future, in the process 

of teaching hygiene, advising parents on hygiene items 

and means, there was an improvement in HI perfor-

mance to a satisfactory level. An indicator was also cal-

culated to improve the state of oral hygiene in the learn-

ing process, based on a change in the IG values during 

the observation process. For this, in each age group, 

there was a difference between HI 1 and HI 2 and was 

expressed as a percentage (table 2). 
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Table2 

Improvements in oral hygiene (effectiveness) in the learning process (in%) 

AGE Effectiveness, % 

from 6 to 9 21,6% 

from 9 to 12 18,4% 

from 12 to 15 13,7% 

 

Findings. In the I age group, children are the most 

trained, their independence is growing, as evidenced by 

a rather high indicator of the effectiveness of sanitary-

educational work. In adolescence (group III), despite 

independence, high learning ability of children and a 

lower value of HI 1, the expected improvement in oral 

hygiene (compared with group II) was not observed, 

which is associated with the psychological characteris-

tics of this age period, reluctance to comply with the 

doctorôs recommendations, those. low level of compli-

ance.  

The latter speaks of the need for further education 

in hygiene and conducting "health lessons" at school. 

Attention should be paid to attracting parents to active 

cooperation with the dentist, as well as to the use of 

modern technologies (gadgets, software), which will 

interest the child, thereby increasing the compliance 

and treatment effectiveness. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʣʘʟʤʦʣʠʬʪʠʥʛ ï ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʚ ʛʝʨʦʥʪʦʩʪʦʤʘʪʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ 

ʠʤʝʶʪ ʤʝʩʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʩʥʠʞʘʶʱʠʝ ʨʝʛʝʥʝʨʘʪʦʨʥʳʝ ʧʨʦʮʝʩʩʳ ʪʢʘʥʝʡ, ʫʩʫʛʫʙʣʷʶʱʠʝ ʪʝ-

ʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʫʭʫʜʰʘʶʱʠʝ ʧʨʦʛʥʦʟʳ ʧʦ ʧʦʣʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʩʦʙʝʥʥʦ ʧʝʨ-

ʩʧʝʢʪʠʚʥʘ ʚ ʧʘʨʦʜʦʥʪʦʣʦʛʠʠ, ʛʜʝ ʚʘʞʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʢʦʩʪʥʫʶ ʪʢʘʥʴ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ, 
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ʧʣʘʟʤʦʣʠʬʪʠʥʛ ʜʦʣʞʝʥ ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʩʭʝʤʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ, 

ʯʝʤʫ ʨʘʥʦ, ʠʣʠ ʧʦʟʜʥʦ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ.  

Abstract 

Plasmolifting is an extremely relevant technique in gerontodentistry, since in old age there are numerous 

factors that reduce the regenerative processes of tissues, aggravate the course of diseases and worsen prognosis 

for complete rehabilitation. This technology is especially promising in periodontics, where it is important to stim-

ulate bone tissue. It seems that in the future, plasmolifting should be a good addition to the schemes for the com-

prehensive treatment of elderly patients, which sooner or later will be facilitated by economic factors. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʨʦʥʪʦʩʪʦʤʘʪʦʣʦʛʠʷ, ʧʣʘʟʤʦʣʠʬʪʠʥʛ, ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ. 
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ɺ ʥʘʰʠ ʜʥʠ ʚ ʤʠʨʝ ʩʣʦʞʠʣʘʩʴ ʩʠʪʫʘʮʠʷ ʧʦʩʪʘ-

ʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ: ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʝʪ ʜʦʣʷ ʣʠʮ, 

ʯʝʡ ʚʦʟʨʘʩʪ ʧʨʝʚʳʰʘʝʪ 60 ʣʝʪ [1]. ɺ ʙʫʜʫʱʝʤ ʵʪʦ 

ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʝʜʝʪ ʢ ʩʝʨʴʝʟʥʳʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʦʩʥʦʚʘ ʢʦʪʦʨʳʭ ʟʘʢʣʘʜʳ-

ʚʘʝʪʩʷ ʫʞʝ ʩʝʛʦʜʥʷ [4]. ʄʝʜʠʮʠʥʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʥʝ ʤʦʞʝʪ ʥʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʘʢʦʛʦ ʨʦʜʘ ʚʳʟʦʚʳ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʦʜʦʙʥʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʩʢʘʞʫʪʩʷ ʥʘ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ [6]. ʅʝ-

ʩʣʫʯʘʡʥʦ ʛʝʨʦʥʪʦʣʦʛʠʷ ʚʩʝ ʯʘʱʝ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ, 

ʢʘʢ ʙʘʟʠʩ ʜʣʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʙʫʜʫʱʝʛʦ. 

ʅʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʛʝʨʦʥʪʦʩʪʦʤʘʪʦʣʦʛʠʷ. 

ʇʦʞʠʣʦʡ ʚʦʟʨʘʩʪ ʠʤʝʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ (ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʢʣʠʥʠʯʝʩʢʠʝ, 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ), ʪʘʢʞʝ ʚʝʣʠʢʘ ʨʦʣʴ 

çʠʤʤʫʥʦʩʪʘʨʝʥʠʷè ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʩʦʤʘʪʠʯʝ-

ʩʢʦʡ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʠ, ʩʥʠʞʘʶʱʠʭ ʨʝʛʝʥʝʨʘʪʦʨ-

ʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ; ʚʩʝ ʵʪʦ ʚʢʫʧʝ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʠʤʝʶʱʠʭʩʷ ʫʩʪʦʝʚ ʪʝ-

ʨʘʧʠʠ ʩ ʮʝʣʴʶ ʝʝ çʧʝʨʝʥʘʮʝʣʠʚʘʥʠʷè ʥʘ ʧʘʮʠʝʥʪʦʚ 

ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ [1]. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʥʝʦʙʭʦʜʠʤʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠ-

ʪʠʷ ʤʝʜʠʮʠʥʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʦʷʪʝʣʴʥʘ 

ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʫʪʠ [6]. 

ʂ ʩʯʘʩʪʴʶ, ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʧʝʭʠ ʠʤʤʫʥʦʣʦʛʠʠ 

ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ ʢʣʠʥʠ-

ʮʠʩʪʘʤʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ [5]. ʅʝ ʩʣʫ-

ʯʘʡʥʦ, ʩʝʛʦʜʥʷ ʚʩʝ ʯʘʱʝ ʛʦʚʦʨʷʪ ʦ ʧʝʨʩʦʥʠʬʠʮʠʨʦ-

ʚʘʥʥʦʡ ʤʝʜʠʮʠʥʝ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘ-

ʮʠʝʥʪʘ, ʠ ʦʧʠʨʘʶʱʝʡʩʷ ʥʘ ʥʘʫʢʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ 

[4]. ʉʪʦʤʘʪʦʣʦʛʠʷ ʚ ʵʪʦʤ ʧʣʘʥʝ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʨʘʟʜʝʣʦʚ ʤʝʜʠʮʠʥʳ, ʧʦ-

ʩʪʦʷʥʥʦ ʨʝʬʣʝʢʩʠʨʫʶʱʠʭ ʢ ʥʦʚʳʤ ʦʪʢʨʳʪʠʷʤ ʠ 

ʨʘʟʨʘʙʦʪʢʘʤ, ʧʨʠʯʝʤ ʢʘʢ ʚ ʩʬʝʨʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʣʝ-

ʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠ,̫ ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ [3]. ɿʘʯʘʩʪʫʶ, ʩʪʦ-

ʤʘʪʦʣʦʛʠʷ ʧʝʨʝʥʠʤʘʝʪ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʠʟ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ, ʘʜʘʧʪʠʨʫʷ ʠʭ ʢ ʩʚʦʝʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ [2]. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚ-

ʣʷʝʪʩʷ ʧʣʘʟʤʦʣʠʬʪʠʥʛ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʡ ʠʟ ʢʦʩʤʝ-

ʪʦʣʦʛʠʠ. 

Plasmoliftingð ʵʪʦ ʠʥʲʝʢʮʠʦʥʥʦʝ ʚʚʝʜʝʥʠʝ ʚ 

ʪʢʘʥʠ ʯʝʣʦʚʝʢʘ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʟʤʳ, ʙʦʛʘʪʦʡ 

ʪʨʦʤʙʦʮʠʪʘʤʠ, ʩ ʮʝʣʴʶ ʩʪʠʤʫʣʷʮʠʠ ʨʝʛʝʥʝʨʘʪʠʚ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʢʘʥʷʭ [1, 6]. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʤʝʪʦʜʠʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚ 

ʧʦʞʠʣʦʤ ʠ ʩʪʘʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ʧʨʠ ʣʝʯʝʥʠʠ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʩʪʨʝʤʠʪʩʷ ʢ 100%), ʘ ʪʘʢʞʝ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ (ʢʨʘʩʥʳʡ 

ʧʣʦʩʢʠʡ ʣʠʰʘʡ, ʭʨʦʥʠʯʝʩʢʠʡ ʨʝʮʠʜʠʚʠʨʫʶʱʠʡ 

ʘʬʪʦʟʥʳʡ ʩʪʦʤʘʪʠʪ ʠ ʜʨ.) [2].  

ɿʘʜʘʯʘ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ï ʜʦʙʠʪʴʩʷ ʥʝ ʧʨʦʩʪʦ 

ʩʥʷʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʧʘʨʦʜʦʥʪʝ, ʘ ʟʘ-

ʧʫʩʪʠʪʴ ʧʨʦʮʝʩʩʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʮʚʝʪʘ, ʬʦʨʤʳ ʠ ʩʪʨʫʢʪʫʨʳ ʜʝʩʥʳ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʫʙʳʣʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʩʪʠʤʫʣʠʨʫʷ ʨʝʛʝʥʝʨʘʮʠʶ, ʢʦ-

ʪʦʨʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʝʥʘ ʫ ʧʦʞʠʣʳʭ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʣʘʟʤʦʣʠʬʪʠʥʛʘ ʷʚʣʷʝʪʩʷ 

ʘʫʪʦʧʣʘʟʤʘ, ʩʦʜʝʨʞʘʱʘʷ ʪʨʦʤʙʦʮʠʪʳ, ʛʦʨʤʦʥʳ, 

ʙʝʣʢʠ ʠ ʚʠʪʘʤʠʥʳ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ɺʦ ʤʥʦʛʦʤ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʠʭ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ (ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʧʦʣʠʧʝʧʪʠʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ), ʚʳʜʝʣʷʝʤʳʤʠ ʠʤʠ ʧʨʠ ʥʘʨʫʰʝ-

ʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʪʢʘʥʝʡ, ʠ ʚʦʩʧʨʠʥʠʤʘʝʤʳʤʠ ʨʝ-

ʮʝʧʪʦʨʘʤʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠ-

ʨʫʶʪʩʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʠʤʫʣʷʮʠʠ ʨʝʧʘʨʘʪʠʚ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʨʠʤʝʥʝʥʠʝ 

ʧʣʘʟʤʳ, ʙʦʛʘʪʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ, ʫʩʢʦʨʷʝʪ ʟʘʞʠʚʣʝ-

ʥʠʝ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ [6] .  

ɸʫʪʦʧʣʘʟʤʘ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʙʝʟʦʧʘʩʥʦʡ ʠ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʡ, ʦʥʘ ʥʝ ʠʤʝʝʪ ʘʥʪʠʛʝʥʥʫʶ ʧʨʠʨʦʜʫ 

ʠ ʥʝ ʫʛʨʦʞʘʝʪ ʧʘʮʠʝʥʪʫ ʟʘʨʘʞʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʧʦ-

ʣʫʯʘʝʪʩʷ ʠʟ ʩʦʙʩʪʚʝʥʥʦʡ ʢʨʦʚʠ. ʊʨʦʤʙʦʮʠʪʳ, ʩʦ-

ʜʝʨʞʘʱʠʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʥʝ ʷʚʣʷʶʪʩʷ ʤʫʪʘʛʝʥʘʤʠ, 

ʧʦʵʪʦʤʫ ʥʝ ʩʧʦʩʦʙʥʳ ʚʳʟʚʘʪʴ ʨʘʟʚʠʪʠʝ ʦʧʫʭʦʣʝʡ ʠ 

ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ. ʇʦʩʣʝʜʥʠʡ ʬʘʢʪ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦ-

ʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʧʨʠ ʣʝʯʝʥʠʠ ʬʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ [2].  

ʄʝʤʙʨʘʥʘ ʠʟ ʙʦʛʘʪʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʳ 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʘʮʠʠ ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳ-

ʚʘʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʘʢʪʠʚʠʨʫʶʪ ʪʨʦʤ-

ʙʦʮʠʪʳ. ɺ ʧʝʨʚʳʝ 10 ʤʠʥʫʪ ʪʨʦʤʙʦʮʠʪʳ ʩʝʢʨʝʪʠ-

ʨʫʶʪ ʜʦ 70% ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ, ʧʦʣʥʦʝ ʞʝ ʠʭ ʚʳʩʚʦ-

ʙʦʞʜʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ, ʧʦʩʣʝ ʯʝʛʦ 

ʪʨʦʤʙʦʮʠʪʳ ʧʨʦʜʦʣʞʘʶʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʚ ʪʝʯʝʥʠʝ 8 ʜʥʝʡ. ɿʘ-

ʪʝʤ ʪʨʦʤʙʦʮʠʪʳ ʧʦʛʠʙʘʶʪ [3] . 

ʐʠʨʦʢʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʟʤʦ-

ʣʠʬʪʠʥʛʘ ʚ ʛʝʨʦʥʪʦʩʪʦʤʘʪʦʣʦʛʠʠ: ʣʦʩʢʫʪʥʳʝ ʦʧʝ-

ʨʘʮʠʠ ʚ ʧʘʨʦʜʦʥʪʦʣʦʛʠʠ; ʣʝʯʝʥʠʝ ʧʘʪʦʣʦʛʠʡ, ʩʦ-

ʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʪʢʘ-

ʥʝʡ; ʢʠʩʪʳ, ʘʛʨʝʩʩʠʚʥʳʝ ʬʦʨʤʳ ʧʘʨʦʜʦʥʪʠʪʘ; 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʘʷ ʭʠʨʫʨʛʠʷ, ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʧʝʨʘʮʠʠ ʠ ʜʘʞʝ ʠʤʧʣʘʥʪʦʣʦʛʠʷ [1,6] .  

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʣʘʟʤʦʣʠʬʪʠʥʛ ʧʦʟʚʦʣʷʝʪ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʵʧʠʪʝʣʠʟʘʮʠʠ, ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ, 

ʩʦʢʨʘʱʘʷ ʩʨʦʢʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ 

ʠ ʫʣʫʯʰʘʷ ʧʨʦʛʥʦʟʳ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠ ʵʪʦ ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʚʣʠʷʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʥʘ ʵʧʠʪʝʣʠʘʣʴʥʫʶ, ʥʦ 
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ʪʘʢʞʝ ʥʘ ʩʦʝʜʠʥʠʪʝʣʴʥʫʶ ʪʢʘʥʴ. ʇʨʦʠʩʭʦʜʠʪ ʩʪʠ-

ʤʫʣʷʮʠʷ ʨʦʩʪʘ ʤʦʣʦʜʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʩʝʪʠ, ʫʣʫʯʰʘ-

ʶʪʩʷ ʛʝʤʦʜʠʥʘʤʠʢʘ, ʪʨʦʬʠʢʘ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʦʢ-

ʩʠʛʝʥʘʮʠʷ (ʧʦʩʣʝʜʥʝʝ ʢʨʘʡʥʝ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʠʥ-

ʚʦʣʶʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ 

ʥʘʢʦʧʣʝʥʠʝʤ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʪʨʦʬʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ).  

ʇʦʢʘʟʘʥʠʷʤʠ ʜʣʷ ʧʣʘʟʤʦʣʠʬʪʠʥʛʘ ʷʚʣʷʶʪʩʷ: 

ʛʠʥʛʠʚʠʪ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʧʘʨʦʜʦʥʪʠʪ, ʛʝʥʝʨʘʣʠʟʦ-

ʚʘʥʥʳʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʣʴʚʝʦʣʠʪ, ʦʧʝʨʘʮʠʠ ʠʤʧʣʘʥ-

ʪʘʮʠʠ, ʫʜʘʣʝʥʠʷ ʟʫʙʘ, ʧʝʨʠʠʤʧʣʘʥʪʠʪ ʠ ʜʨ. ʇʨʦʪʠ-

ʚʦʧʦʢʘʟʘʥʠʷ: ʩʠʩʪʝʤʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʨʦʚʠ (ʛʝʤʦ-

ʬʠʣʣʠʷ, ʪʨʦʤʙʦʬʠʣʠʷ ʠ ʜʨʫʛʠʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ), ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʛʝʧʘʨʠʥ, 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʪʨʳʝ ʠʥʬʝʢ-

ʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʵʥʜʦʢʨʠʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

(ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʚ ʜʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ). 

ʄʝʪʦʜʠʢʘ: ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʠʟʚʦʜʷʪ ʟʘʙʦʨ 

ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʨʦʚʠ (ʚ ʩʨʝʜʥʝʤ ʦʪ 9 ʜʦ 36 

ʤʣ), ʘ ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʚ ʩʧʝ-

ʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ʵʪʦʛʦ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʧʨʦʙʠʨʢʝ ʧʦʣʫʯʘʶʪ ʢʨʦʚʴ, ʨʘʟʜʝʣʝʥʥʫʶ ʥʘ ʪʨʠ 

ʬʨʘʢʮʠʠ. ʕʪʦ ʵʨʠʪʨʦʮʠʪʳ, ʧʣʘʟʤʘ ʠ ʬʨʘʢʮʠʷ, ʢʦʪʦ-

ʨʘʷ ʦʙʦʛʘʱʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ. 

ʇʦʣʫʯʝʥʥʫʶ ʧʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʘʫʪʦ-

ʧʣʘʟʤʫ ʚʚʦʜʷʪ ʣʦʢʘʣʴʥʦ: ʚ ʧʦʚʨʝʞʜʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʜʝʩʥʳ ï ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʩʣʠʟʠʩʪʫʶ ʧʦʜ ʜʠʧʣʝʥʦʚ-

ʩʢʫʶ ʧʣʝʥʢʫ; ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʥʲʝʢʮʠʠ ʧʦʜ ʵʣʝʤʝʥʪʳ 

ʧʦʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ; ʚ ʦʙ-

ʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʠʤʧʣʘʥʪʘʪʦʚ; ʚ ʦʙʣʘʩʪʴ ʩʠʥʫʩ-

ʣʠʬʪʠʥʛʘ; ʥʘ ʤʝʩʪʦ ʣʫʥʢʠ ʫʜʘʣʝʥʥʦʛʦ ʟʫʙʘ ï ʧʦ 

ʪʠʧʫ ʦʩʪʝʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʚ ʤʷʛʢʠʝ ʪʢʘʥʠ ʧʨʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙ-

ʣʘʩʪʠ [4]. 

ʕʬʬʝʢʪ ʦʪ ʧʨʦʮʝʜʫʨʳ: ʫʩʪʨʘʥʝʥʠʝ ʢʨʦʚʦʪʦʯʠ-

ʚʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ, ʢʫʧʠʨʦʚʘʥʠʝ ʙʦ-

ʣʝʡ, ʫʩʪʨʘʥʝʥʠʝ ʟʘʧʘʭʘ ʠʟʦ ʨʪʘ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ ʜʝʩʝʥ, ʫʩʢʦʨʝʥʠʝ ʟʘʞʠʚʣʝ-

ʥʠʷ ʦʙʣʘʩʪʠ ʣʫʥʦʢ ʫʜʘʣʝʥʥʳʭ ʟʫʙʦʚ, ʦʩʪʘʥʦʚʢʘ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ, ʩʥʠʞʝ-

ʥʠʝ ʨʠʩʢʘ ʦʪʪʦʨʞʝʥʠʷ ʠʤʧʣʘʥʪʦʚ [5]. 

ɺʳʚʦʜ: ʤʝʪʦʜʠʢʘ ʧʣʘʟʤʦʣʠʬʪʠʥʛʘ ʢʨʘʡʥʝ ʘʢ-

ʪʫʘʣʴʥʘ ʚ ʛʝʨʦʥʪʦʩʪʦʤʘʪʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʦʞʠ-

ʣʦʤ ʚʦʟʨʘʩʪʝ ʠʤʝʶʪ ʤʝʩʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʢ-

ʪʦʨʳ, ʩʥʠʞʘʶʱʠʝ ʨʝʛʝʥʝʨʘʪʦʨʥʳʝ ʧʨʦʮʝʩʩʳ ʪʢʘ-

ʥʝʡ, ʫʩʫʛʫʙʣʷʶʱʠʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʫʭʫʜʰʘʶʱʠʝ ʧʨʦʛʥʦʟʳ ʧʦ ʧʦʣʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʘ ʚ ʧʘʨʦ-

ʜʦʥʪʦʣʦʛʠʠ, ʛʜʝ ʚʘʞʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʢʦʩʪʥʫʶ 

ʪʢʘʥʴ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ, ʧʣʘʟʤʦʣʠʬ-

ʪʠʥʛ ʜʦʣʞʝʥ ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʩʭʝʤʘʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ, ʯʝʤʫ 

ʨʘʥʦ, ʠʣʠ ʧʦʟʜʥʦ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʬʘʢʪʦʨʳ.  
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Abstract 

The role of ghrelin in the mechanisms of the formation of the comorbid course of GERD and type 2 diabetes 

was studied. 

Two groups of patients with GERD and type 2 diabetes of mild and moderate severity and isolated GERD 

were examined. It was found that in patients suffering from GERD with type 2 diabetes, normalization of carbo-

hydrate metabolism was observed from the first days of treatment. In patients of both groups, the intensity of 

clinical manifestations of GERD decreased - heartburn, dyspeptic symptoms. 

It was shown that in patients with GERD with type 2 diabetes there is a marked change in ghrelin level. A 

correlation between the severity, the features of the clinical picture, stomach pH and the change in ghrelin levels 

was revealed. The inclusion of actovegin in the treatment regimen for patients with GERD and GD contributes to 

a reduction in the period of exacerbation of diabetes and GERD while normalizing ghrelin, stomach pH and motor-

secretory disorders. 

Keywords: ghrelin, actovegin, gastroesophageal reflux disease, type 2 diabetes mellitus, motor-secretory ac-

cumulation, antioxidant defense. 

 

Today, the pathology of the digestive system re-

mains one of the most pressing problems of modern 

medicine. Scientists pay much attention to the bio-

chemical and molecular mechanisms that underlie these 

pathologies. One of the most common diseases of the 

digestive system is gastroesophageal reflux disease. 

The prevalence of pathology reaches 25% among all 

adults, and there is also a pronounced tendency to its 

further growth with an annual growth rate of about 5%. 

[15.19]. 

The increasing relevance of this problem is asso-

ciated with the clinical significance and widespread 

prevalence of the disease worldwide, which amounts to 

40-60% in Eastern Europe, with esophagitis found in 

45-80% of patients [1.12]. 

One of the most common concomitant GERD pa-

thologies is diabetes mellitus [7-10]. Moreover, GERD 

is more common in type 2 diabetes compared with type 

1 diabetes (31.1% compared to 19.6%), and decompen-

sation of carbohydrate metabolism in the form of ke-

toacidosis contributes to this development. One of the 

features of the course of GERD in patients with diabe-

tes is the slightly or asymptomatic nature of the clinical 

picture, which is caused by the formation of polyneu-

ropathy, which leads to a decrease in pressure of the 

lower esophageal sphincter (hyperglycemia increases 

the time of ñtransitional relaxationò), a decrease in the 

amplitude and frequency of peristaltic waves, and an 

increase in asynchronous and ineffective waves of 

esophageal contractions, delayed gastric secretion. 

Considering that more than 75% of patients with type 2 

diabetes are overweight, one should pay attention to the 

fact that this category of patients is prone to the devel-

opment of frequent episodes of reflux in comparison 

with patients with normal body weight [3,6,13]. 

Type 2 diabetes mellitus significantly modifies the 

pathogenesis of GERD, its clinical course, and that in 

turn affects the course of the pathogenesis and clinical 

picture of diabetes mellitus, which, in turn, is reflected 

in the treatment of both diseases [6]. 

The use of modern methods of complex diagnos-

tics, the appointment of adequate and differentiated 

therapy significantly improves the prognosis of the 

clinical course of diseases, improves the quality of life 

of patients, which allows to solve the medical and so-

cial component of this problem [2,3]. 

Noteworthy is the fact that today a large number 

of issues related to the formation of this comorbid pa-

thology remain not fully understood and not disclosed. 

This explains the lack of perfect diagnostic methods 

and therapeutic tactics for such patients, which requires 

further study. 

One of the hormones, which in recent years has 

been given an important place in metabolic disorders, 

is ghrelin. He plays an important role in the pathogene-

sis and clinical course of this comorbid pathology. 

Changes in the level of this hormone along with oxida-

tive stress are some of the triggers for the formation of 

GERD in combination with type 2 diabetes. Ghrelin 

also contributes to exacerbating the clinical symptoms 

of each disease [4,5]. 

It has been shown that ghrelin concentration de-

creases during various metabolic processes, including 

type 2 diabetes mellitus. This hormone plays an im-

portant role in the regulation of the functions of the or-

gans of the gastrointestinal tract. The development of 

postprandial hyperglycemia is also affected by the fact 

that the concentration of ghrelin decreases, which leads 

to a slowdown in gastric emptying, which is one of the 

pathogenetic links in the development of GERD and 

type 2 diabetes. Ghrelin also plays a role in the metab-

olism of glucose and insulin, therefore, a change in its 

blood level negatively affects the glycemic profile of 
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patients, the clinical course and severity of the symp-

toms of type 2 diabetes [11,14]. 

All these facts worsen the quality of life indicators 

of patients with such a comorbid pathology, which 

leads to the formation of symptoms of anxiety, apathy, 

depression, as well as sleep disturbance and a change in 

patient appetite and satiety, which, in turn, aggravates 

the course of both GERD and Type 2 diabetes, so they 

require an integrated approach to the treatment of both 

pathologies. 

All of the above confirms that many pathogenetic 

mechanisms of the formation of this comorbid pathol-

ogy in one patient, including the role of oxidative stress 

and saturation hormone - ghrelin, which occupies an 

important place in the mechanisms of formation of both 

type 2 diabetes and GERD, to the end remains unstud-

ied and requires further research. 

The purpose of the work is to study the role of 

ghrelin in the mechanisms of the formation of the 

comorbid course of GERD with concomitant type 2 di-

abetes mellitus. Based on the goal, we have formulated 

the research objectives: 1. To study the features of 

ghrelin content in patients with isolated GERD and 

GERD with concomitant type 2 diabetes. 2. To study 

the correlation relationship between the level of ghrelin 

content, the severity of the course of GERD with con-

comitant type 2 diabetes. 3. To study the effect of ac-

tovegin on the content of ghrelin, the clinical course of 

GERD with type 2 diabetes in young people. 

Materials and methods 

To obtain the results, we conducted a study of two 

groups of patients suffering from GERD with concom-

itant type 2 diabetes mellitus of mild and moderate se-

verity and isolated GERD. 
The first group included 24 patients - 11 men and 

13 women aged 19-43 years (average age 37.2 Ñ 0.69 
years), suffering from GERD with concomitant type 2 
diabetes mellitus, who received standard therapy - met-
formin. The dose was calculated taking into account the 
level of glycemic profile. Also, treatment included 
omeprazole 20 mg 2 times a day and Actovegin 200 mg 
2 times a day. 

The second group included 23 patients with iso-
lated GERD (13 men and 10 women) aged 18-41 years 
(mean age 35.7 Ñ 0.54 years). Patients received stand-
ard therapy - omeprazole 20 mg 2 times a day for 1 
month and Actovegin 200 mg 2 times a day. 

The control group included 20 healthy individuals 
of the same gender and age.Averages of 20 healthy in-
dividuals of the same age and gender were taken as 
norms. 

The examination program included: determining 
the degree of compensation of carbohydrate metabo-
lism by the level of blood glucose and glycated hemo-
globin HbA1c by chromatographic method; ghrelin 
level was determined by enzyme immunoassay using a 
standard set of reagents (SOD1 ELISA SYSTEM man-
ufactured by LSbio, USA); 

Statistical processing of the obtained data was car-
ried out using the Windows Statistica 6.0 program. 
Comparison of the indicators in the groups was carried 
out by the method of parametric (t - student criterion) 
statistics. 

The relationship between the indicators in the 
groups was evaluated using the Pearson correlation 
analysis (r is the correlation coefficient). For all types 
of analysis of statistical significance, differences were 
considered at p <0.05. 

Results and its discussion 
In the study, we found that in patients suffering 

from GERD with concomitant type 2 diabetes, normal-
ization of glycemic profile from the first days of the 
treatment was observed. In patients of both groups, the 
intensity of symptoms of GERD decreased - heartburn 
and the number of its episodes, the frequency and in-
tensity of dyspeptic symptoms, in particular belching, 
decreased. 

Moreover, in patients who received Actovegin ad-
ditionally, the onset of expressed relief was shorter by 
1-3 days, and averaged 5.3 Ñ 1.13, while in patients 
who were only on standard therapy, clinical remission 
occurred after 8.5 Ñ 1.25 days, which was statistically 
longer (p <0.5) than in patients of the first group. At the 
same time, we found that against the background of a 
4-week course of treatment, the level of ghrelin in-
creased in patients of both groups. In particular, in the 
group of patients with isolated GERD, ghrelin indica-
tors increased from an average of 3.5 ng / ml to 4.7 ng 
/ ml and almost came close to the control group (5.0 ng 
/ ml) (p <0.05 ) 

GERD patients with concomitant diabetes melli-
tus also showed a tendency to increase ghrelin: 1.2 ng / 
ml before treatment and 4.5 ng / ml after treatment. 

In patients of both groups, against the background 
of a 4-week course of treatment, the acidity of the gas-
tric juice decreased. In particular, in the group of pa-
tients with isolated GERD, the pH values increased on 
average from 1.41 Ñ 0.17 to 1.62 Ñ 0.25 and almost ap-
proached the parameters of the control group (1.67 Ñ 
0.3) (p < 0.05). In patients with GERD with concomi-
tant diabetes mellitus, there was also a tendency to de-
crease the acidity of gastric juice in the body and an-
trum of the stomach. 

At the same time, we found that, after a 4-week 
course of therapy, oxidative stress levels in both pa-
tients decreased. In particular, they increased the diam-
eter of the celiac trunk, as well as the speed of blood 
flow in it. However, in patients of the first group suf-
fering from GERD with combined type 2 diabetes, the 
diameter of the celiac trunk increased and amounted to 
0.91 cm (0.67 cm before treatment), and the blood flow 
velocity in it increased from 7.27 to 12.19 cm / sec Pa-
tients of the third group with isolated GERD also 
showed a positive dynamics of blood flow in the celiac 
trunk, and their diameter increased from 0.68 cm to 
0.75 cm, and their blood flow velocity increased on av-
erage from 9.41 cm / sec to 10 , 83 cm / sec (p> 0.05). 

Our data are confirmed by studies [3,4,9,24], how-
ever, these authors did not study these indicators for the 
comorbid course of GERD and type 2 diabetes mellitus. 
Data on the role of the relationship of ghrelin and oxi-
dative stress was studied [6,7,15,21-23], however, our 
data allowed us to clarify the relationship of ghrelin 
with motor-secretory disorders in the presence of a 
comorbid course of GERD with type 2 diabetes. Data 
on the role of ghrelin in the mechanisms of the for-
mation of type 2 diabetes mellitus were studied 
[3,16,18-20] however, our article shows the effect of 




